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Michigan mosquitoes: more to them than the bite! 

Edward D. Walker, Department of Entomology, Michigan State University 

M 
osquitoes are as regular as 
rain in Michigan, as every 
outdoor fancier and even 

some couch potatoes know. And mos
quitoes and their side effects (disease) 
are intimately tied in with the historical 
development of Michigan as a state. No 
less a person than Alexis de Tocqueville 
decried the pestiferous mosqui toes when 
he made his trek from Detroit to Saginaw 
Bay in 1844, wondering how anyone 
could possibly put up with them. In 
1858, according to a speaker at an 1898 
celebration of the 50th anniversary of 
the founding of Michigan Agricultural 
College (now Michigan State Univer
sity), " ... the most notable and impres
sive event of the season was the fever 
and ague [i.e., malaria]. .. In the latter 
part of August and the fore part of Sep
tember, there were 70 out of 100 stu
dents unable to attend classes--at least 
they could come only every other day
as the fever was mainly intermittent. 
The main consolation the sufferer got 
was the frequent assurance that it was 
only the ague and nobody ever died of 
it." This description accurately depicts 
the prevalence of vivax malaria in lower 
Michigan at the time, a disease later 
associated with Anopheles mosquitoes. 
Back then, people thought one con
tracted the ague from miasma or bad air, 
thus the name "mal" (bad) "aria" (air). 

Michigan has about 60 species of 
mosquitoes distributed among nine of 
the 13 North American genera. This ar
ray represents a diversity in natural his
tory and biology that should surely tickle 
the fancy of any sincere entomological 

enthusiast. Of course, mosquitoes are 
true flies of the suborder Nematocera 
and like other holometabolous insects 
have a developmental cycle involving 
metamorphosis from theegg to the adult 
stage. Mosquito eggs are laid singly or 
in clusters on or near water, or in areas 
that will flood afterrainfall or snowmelt. 
Tiny, worm-like larvae ("wrigglers") 
hatch from the eggs and develop in the 
water through four larval ins tars to the 
pupal stage. The larvae feed usingelaoo
ra te filtering mechanisms on a variety of 
microorganisms and organic matter in 
the water. Larvae of some species are 
predaceous and cannabilistic. The pupa 
or "tumbler" is a very active though 
non-feeding stage. Adult mosquitoes 
emerge from the pupa at the surface of 
the water, and flyaway. Male mosqui
toes feed on nectar and do not bite for 
blood; female mosquitoes of most spe
cies require a blood meal to develop 
their eggs, and may bite several times 
during their lives. Female mosquitoes 
vary in their tastes for blood from differ
ent kinds of hosts depending upon the 
species, some being more catholic than 
others, but blood-hosts include birds, 
mammals, and even frogs and snakes. 
One of the distinguishing characteris
tics of the family Culicidae, to which 
mosquitoes belong, is that the adults 
have scales like the Lepidoptera. The 
scales form particular, often beautiful 
patterns which may allow different spe
cies to bedistinguished,sometimes with
out the aid of a microscope. 

Mosquitoes in Michigan can, in gen
eral, be separated into several groups 

based upon the life history traits of lar
vae: the spring flood-water mosquitoes, the 
summer flood-water mosquitoes, the marsh 
and swamp mosquitoes, and container-in
habiting mosquitoes. A few species can be 
found in a wide variety of larval habitats 
and these groupings become less useful 
for those exceptions. 

The spring flood-water mosquitoes 
include members of the genus Aedes, 
with colorful specific epithets like 
excrucians, stimulans, and provocans. Lar
vae of spring flood-water mosquitoes 
ha tch from the egg in March, in pools of 
water formed by melted snow in the 
woods. These larvae develop slowly 
because oflow water temperatures, and 
emerge as adults in May, before the 
pools dry up. The female spring flood
water mosquitoes can be very long-lived, 
and may bite several times and lay eggs 
in the woods where they will be flooded 
the following year. They include some 
of our most important pest species. 
Spring flood-water mosquitoes have 
only one generation per year owing to 
an obligatory diapause, so even if these 
eggs are flooded by summer rains, they 
will not hatch until the following spring. 
Mosqui to biologists conveniently divide 
thisgroup ofmosquitoes into the "stripe
legged" and "dark-legged" springAedes, 
because of the presence or absence of 
broad white bands on the otherwise 
dark legs. 

The eggs of summer flood-water 
mosquitoes are laid in low-lying grassy 
areas that are likely to flood or puddle 
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up after summer rains. Larvae develop quickly at summer 
temperatures, and adults emerge in large numbers. Several 
generations may occur each summer depending upon the 
number of heavy rainfalls. Among the several species of 
summer flood-water mosquitoes in the genera Psorophora and 
Aedes is Aedes vexans, perhaps the most common and unpleas
ant of our summer biters. The gallinipper, Psorophora ciliata, is 
a large species (roughly the size of a crane fly), and its larvae 
prey upon other mosquito larvae in flood water habitats. 
When one of these lands on you to bite, you really know it! In 
some areas of Michigan, sal t marsh mosqui toes (Aedes sollicitans 
and Aedes dorsalis ) have become abundant owing to mineral 
contamination of surface water because of industrial activi
ties or inadequate waste water treatment. These mosquitoes 
have life cycles similar to summer flood-water mosquitoes, 
but the females like to lay eggs in sulfurous or salty mud. 

Marsh and swamp mosquitoes generally inhabit perma
nent to semi-permanent bodies of water. ThemosquitoCuliseta 
melanuralivesinhardwood swamps, particularly in the south
eastern and southwestern parts of the state. This is a rather 
non-descript mosquito, but culicidologists recognize the ge
nus because of the "armpit hairs" or row of setae on the 
ventral subcostal vein. Even though species keys indicate that 
Culiseta melanura adults have no pale, basal bands of scales on 
the abdominal tergites, many specimens from Michigan are 
so banded and one must examine them carefully. Larvae of 
Culiseta melanura are practically subterranean, as their natural 
habitat is under the hummocks of earth forming the bases 
around raised areas of trees. These hununocks generally hold 
water even if the swamp dries up. Adults emerge from holes 
in the hummocks, and adult females feed almost exclusively 
on certain species of perching birds, and rarely if ever on 
mammals.Culiseta melanura is an important enzootic vector of 
eastern equine encephalomyelitis virus in Michigan and else
where. Recently, the mosquito Aedes thibaulti was discovered 
in southern Michigan in identical swamp habitats. This mos
quito is normally distributed in the southern United States in 
tupelo and cypress swamps, so its appearance in Michigan is 
unusual and a mystery. 

Many of Michigan's mosquitoes inhabitat freshwater 
marshes, including several Anopheles species, Culex species, 
and the cattail mosquito, Mansonia perturbans. Larvae of the 
latter species live in the root zone of cattails and other aquatic 
plants, and obtain oxygen from the aerenchymous tissue of 
these plants by sawing into the root hairs with their serrated 
respiratory Siphon. In contrast, larvae of Anopheles mosqui
toes orient at the surface of the water because they lack a 
respiratory siphon, and in this position they feed upon mate
rials accumulated in the surface film. One of our most com
mon species is Culex restuans, which can be found in a large 
variety of permanent marshes as well as other, smaller hold
ings of water including tires, rain gutters, and tree holes. 
Females of this species feed on birds, and despite their abun
dance people rarely notice them. Aclose relative, Culexpipiens, 
known as the northern house mosquito, prefers highly or
ganic conditions in the larval habitat such as sewage lagoons 
and urban catchbasins. One of our prettiest mosquitoes, 
Uranotaenia sapphirina, has metallic blue scales that appear 
irridescent under visible light. It is a small species and may 
blood-feed on amphibians, although its feeding habitats are 
poorly known. The larvae look like Anopheles and occur in 
freshwater marshes among floating mats of algae and other 
materials. 

About 40% of all mosquito species, worldwide, live in 
natural or man-made container habitats and Michigan has 
several species with this natural his!ory trait. Larvae of the 
pitcher plant mosquito, Wyeomyia smithii, live in the fluid of 
the northern pitcher plant (Sarracenia purpurea), a bog plant, 
and are not affected by the digestive processes of these fluids. 
Larvae overwinter in the frozen ice of the pitcher plants, and 
can be collected by thawing pitcher water during the winter. 
The adult females are autogenous (i.e., do not blood feed). 
Along rocky shorelines and some rocky rivers in the upper 
peninsula of Michigan, larvae of the rock hole inhabiting 
mosquito Aedes atropalpus occur. This mosquito is autogenous 
in that it does not require blood for its first batch of eggs, but 
thereafter females will seek a host and blood feed to develop 
further batches. This species has unusual oviposition habits; 
during the summer, it lays individual eggs directly on the 
surface of the water, whereas during the later summerand fall 
it lays a thicker, diapausing egg along the side of the rock 
holes. Water-filled tree holes are a common but often over
looked mosquito habitat. At least five species of mosquitoes 
in Michigan have tree holes as their natural larval habitat: 
Aedes triseriatus and its sibling look-alike Aedes hendersoni; 
Orthopodomyia alba and its sibling O. signifera; and Anopheles 
barberi, which is predatory in its larval stage on other tree hole 
mosquito larvae. Interestingly, Aedes triseriatus larvae are 
found predominantly in pan-type tree holes (those with a 
complete bark lining) near the forest floor, whereas larvae of 
Aedes hendersoni tend to occur in rotted-out tree holes in the 
upper story. Both Aedes triseriatus and Aedes atropalpus have 
invaded a man-made habitat, water-filled scrap tires; in junk 
yards with lots of tires, these mosquitoes can be extremely 
numerous and annoying. 
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ing supplies, equipment, gifts and nov ences; University of Illinois, College of 
elty items, consultants, tours and vaca Medicine at Rockford; 1601 ParkviewNotices 
tions for insect collecting, illustra tors and Ave.; Rockford, IL61107-1897. Member

(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 
Forest Service, Nisbet Bldg., Rm. 220, 1407 
S. Harrison Rd., East Lansing, MI 48823,) 

Trekking-Collecting in Nepal. Anyone 
interested in a collecting trip to Nepal, 
please write: E. Littler, P.O. Box 1011, 
Alpena, MI 49707. A trip can be arranged 
if there is a sufficient number of inter
ested persons 
Meeting: The Horida Entomological So
ciety will hold its 74th annual meeting, 
August 4-7, 1991 at the Ritz Carlton Ho
tel in Naples, Horida. Contact David Wil
liams at 904-374-5982. 
Notice: November 14-15, 1991. lllinois 
Mosquito and Vector Control Associa
tion 37th Annual Meeting, Chancellor 
Hotel, Champaign, Illinois. Contact: 
Donald Baumgartner, University of Illi
nois College of Medicine at Rockford, 
Dept. of Biomedical Sciences, 1601 
Parkview Ave., Rockford, IL 61107. 
Phone: 815-395-5777. 
New Publication: A Guide to the CIear
wing Borers (Sesiidae) of the North Central 
States. Taft, W.H., Smitley, D. and Snow, 
J. W. April, 1991, NCR Publication #394. 
This publication provides a handy, color 
reference guide to this difficult to iden
tify group of moths. The topics covered 
include: identification, host plants, phero
mone attractants, trapping techniques, 
life cycles, flight periods, and economic 
importance. The guide includes 35 color 
plates, six line drawings and three infor
mation tables. Many of the clearwing 
moths covered in the publication have a 
geographic range that includes the east
ern seaboard and deep south. For a copy, 
please write to: Publications Office, Co
operative Extension Service, Michigan 
State University, Room lOB, Agricultural 
Hall, East LanSing, MI 48824-1039. Price 
is $7.50. 
For Sale, by the Young Entomologist's 
Society, 1915 Peggy Place, Lansing, MI 
48910-2553. (Next three Notices). 
». International Entomology Resource 
Guide (3rd ed.). Completely revised and 
updated, including over 550 businesses 
and organiza tions offering insect collect-

photographers, preserved arthropod 
specimens, insect livestock, books, au
dio-visuals, softwa re and educa tiona I ma
terials. It also includes world wide listing 
of insect zoos, butterfly houses, and en
tomological organizations. Send U.s. 
$7.95 (foreign orders add $2.95 for air
mail delivery). 
». Beautiful Bug Buttons! Show off your 
favorite "bug" with our Bug Buttons. 
Each 2.25" button features a special in
sect or arthropod, insect cartoon or ento
mological slogan. Dozens of designs 
available. Send a SASE for a complete 
list. Also, you can send us your own 
photo, color picture or line drawing (no 
larger than 2.25" in longest dimension) 
and we'll turn it into a beautiful button. 
Bug buttons are $1.75 each (3 for $5), plus 
$.29 postage and handling for the first 
button and $.23 for each additional 
button. Special bulk quantity prices 
available. 
». Six-Legged Science: Insects in the 
Classroom (Second Edition), written by 
Gary A. Dunn. This 48 page teacher's 
manual fea turesan introduction to teach
ing about insects, starting an after school 
bug dub, 14 insect study lessons with 
key points and more than 110 activities 
and project ideas (each rated by grade 
leven, insect study resource list, recom
mended books and references and a 
simple diagrammatic key to insect or
ders. Send $5.95 (plus $1.05 S&H). 
For Sale: Forest Entomology, Butterflies, 
General Entomology-Books, journals, 
reprint collections from 35 years. Send 
SASE for list to Herbert M. Kulman, De
partment of Entomology, University of 
Minnesota, St. Paul, MN 55108. 
New 12-page worldwide Lepidoptera 
catalog. Specimens from South America, 
Africa, Europe and the Far East. Latest 
catalog $1 or one year's monthly lists via 
airmail $6. Transworld Butterfly Com
pany, Apartado 6951, 100M San Jose, 
Costa Rica, Central America . 
For Sale: The Illinois Mosquito and 
Vector Control Association is making its 
past Newsletters available (1981-present). 
A variety of interesting topics are cov
ered in each issue (2-3 per year). For a 
complete listing, contact Donald 
Baumgartner; Dept. of Biomedical Sci

ship in the I.M.V.C.A. ($1O.00/yr) auto
matically includes receipt of 2-3 News
letters annually. 
Books for sale: I am selling books and 
journals (over 300 volumes) dealing with 
butterflies and moths from the United 
States and other countries, especially Af
rica. The books, old and new, are in very 
good condition. For a complete listing, 
send a self addressed stamped business 
sized (#10) envelope (SASE) with 45¢ 
postage to (if in U.S.): Eric H. Metzler. 
1241 KildaleSq.N.Columbus,OH43229
1306. Inquiries (with SASE) about indi
vidual items are welcome. 

For sale: Insect LightTra ps, for collecting 
all order of insects attracted to UV light. 
Available with 12 volt DC, 110 volt AC or 
12/1lOAC/DC power. 15 watt or 8 watt 
black light. Traps are light weight and 
portable for easy use in any habitat. Stan
dard features include rain drain, sorting 
screen to protect small insects and Lepi
doptera from being damaged by larger 
insects, and collecting container. Custom 
made. For a free brochure and additional 
information contact: Leroy C. Koehn, 2946 
N.W. 91st Avenue, Coral Springs, FL 
33065. Phone: 305-344-3873 evenings. 

Wanted: Data on Michigan butterflies 
for use in a new publication on the but
terflies of Michigan. 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: Unmounted worldwide butter
flies, moths and beetles with data in all 
price ranges. Superior quality, double 
boxed for shipping safety. Personalized 
service to all - including new collectors! 
We specialize in Papilio, Morpho and 
Heliconius. We also offer excellent qual
ity insect mounting pins including stan
dard black, stainless steel and Elephant 
at the best prices available. Send $5.00 
U.S. for a one year price list subscription 
to: Ianni Butterfly Enterprises, P.O. Box 
81171, Cleveland OH 44181, U.s.A . 
Phone: 216-888-2310. 
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Using Pollen to Identify Honey", 
", 

Beekeeper sometimes find them
selves with honey of unknown floral 
origin and a desire to identify it. There 
are several reasons this situation could 
ariseand the identity of the pollen found 
in the honey is a valuable bit of evidence 
toward satisfying that desire. For ex
ample, beekeepers might wish to know 
the plant origin of their honey beca use it 
has an exceptionally good flavor or color 
and demands a higher price. If they 
know the floral source, they can attempt 
to produce more by moving the bees to 
an area where the plant is more abun
dant. This can also be important when 
poor-tasting or undesirable honey has 
been produced and a beekeeper wishes 
to take steps to avoid the responsible 
plant. The ability to identify the specific 
type of honey could also lead to spe
cialty labeling for target marketing of 
the product or in recognizing 
mislabeling. 

tracting suspended pollen grains from 
honey is more complicated. Briefly, the 
processinvolvesdilutingahoneysample 
almost 20:1 with water, subjecting it to 
centrifugation (3500rpm for 10 minutes) 
and then "washing" to remove surface 
proteins and carbohyd rates. For exami
nation with a light microscope, the 
sample pollen is mounted and stained 
on a glass slide. 

Examination under the light micro
scope, however, often yields insufficient 
detail for adequate pollen determina
tion . Unfortunately, few people have 
access to an electron microscope which 
can give the much needed detail. A good 
compromise lies in using the light mi
croscope to compare collected pollen 
specimens against a reference collection 
of scanning electron micrographs. 

There are several important factors 
to consider when relying on pollen iden-

Collecting pollen directly from a bee, pollen 
trap, or cell in a frame is a fairly straight for
ward process. How ever, extracting suspended 
pollen grains from honey is more complicated. 

the process of specimen preparation may 
swell, shrink, or distort the shape of the 
pollen grains. Pollen grains are not rigid 
and can also change shape with matu
rity. Examining pollen from a single 
flower can give several different struc
tural stages which must be recognized 
as such and not interpreted as different 
pollen. 

Third, some pollen (sourwood, for 
example) is highly distinctive and not 
easily confused with pollen from an
other plant. However, pollen from cer
tain closely related plants may lack char
acteristics which allow them to be dis
tinguished from each other. 

Identification of pollen not derived 
from honey (e.g. pollen taken from traps, 
cells, or pollen loads could also be valu
able. A beekeeper could determine 
where the bees have been working or 
which plants are blooming and make 
important management decisions. Itmay 
assist in tracing cases of pesticide poi
sonings to the culprit crop. In addition, 
it may help the beekeeper avoid those 
few pollen sources that are toxic to bees. 
Pollen identification may even be used 
to verify that a beekeeper's hive was, in 
fact, pollinating the specific crop for 
which it was rented. 

The process of honey identification 
does not normally yield answers with 
100% surety. It does, instead, lead to a 
conclusion of the honey's probable ori
gin. Factors such as honey color, flavor, 
location where produced and time of 
year produced are valuable bi ts of infor
mation. Chemical analysis which could 
compare factors such as the types of 
sugars present and their ratios to a stan
dard for a specific honey might also be 
performed . These types of evidence, in 
combination with pollen identification, 
can be more helpful in determining the 
honey source. 

Collecting pollen directly from a bee, 
pollen trap, or cell in a frame is a fairly 
straight forward process. however, ex

tification to determine honey sources. 
The first lies in assuming that the most 
abundant pollen found in the sample 
comes from the same plant from which 
the nectar was collected. Bees visit many 
flowers and store different pollens. 
When the beekeeper extracts honey, 
pollen and honey from different frames 
and different hives mix together. Some 
plants produce very little pollen in their 
flowers and female plants orfemale flow
ers produce none at all. Honey samples 
typically hold several different pollens 
upon examination. 

Second, there is a risk that the heavier 
pollens may be removed from the honey 
more easily during centrifugation, yield
ing an addi tionally biased sample. Also, 

In summary, the identification of 
pollen found in honey to determine its 
floral source (melissopalnology) can be 
of great assistance to a beekeeper. How
ever, it does not give unequivocal re
sults and can be expensive if you must 
pay someone else to do it. It is an impor
tant bit of information, among many, 
which can help us determine with a 
variable degree of confidence which 
plants the bees have been visiting. 

By Stephen B. Bambara, 
American Bee Journal, April 1991 
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Operation Desert Sand 

On 27 February 1991 the U.s. ordered 

a cease-fire in the Persian Gulf War, and 
"Operation Desert Stonn" came to a 
halt. However, part of the next phase of 
involvement has been dubbed "Opera
tion Desert Sand" - and the USD A is on 
the "front lines" of this latest activity. 

The purpose of "Operation Desert 
Sand" is to protect America from the 
threat of agricultural pests, which may 
hitchhike a ride to the U.s. from the 
Middle East via something as simple as 
being .part of the sand on a soldier's 
boots or hiding in the soil caked in the 
treads of a tank. 

Why the fus s? 
Why all the fuss over sand? After all, 

the seemingly endless stretches of sand 
in Saudi Arabia seem an unlikely site for 
finding enemies of America's lush farm
lands. 

"Actually, the pure sand itself isn't 
our concern," explained Bob Nave, as
sistant regional director for the Animal 
and Plant Health Inspection Service's 
Western Regional Office in Sacramento, 
CA. He is temporarily based in Dhahran, 
Saudi Arabia, and is the head of APHIS 
operations in that area. 

"The problem is that organic matter 
is often mixed in with the sand and 
soil-and it can harbor noxious weed 
seeds, nematodes, disease organisms, 
snails, or insect eggs. 

Therefore, to prevent Middle East 
pests from "migrating" to the U.s., all 
sand and soil-with any potential pests 
in tow-are being forcibly dislodged 
from all jeeps, tanks, fighter and cargo 
jets and helicopters, cargo, ammunition, 
and any other equipment bound for 
the U.s. 

U.s. military forces, with guidance 
from USDA inspectors, are removing 
sand and soil from equipment by use of 
steam-cleaning and/or high pressure 
water-cleaning techniques. Huge wash 
racks that were constructed are being 
used in this endeavor. 

A war's worth 
On 25 March 1991, seven APHIS in

spectors joined U.s. troops to undertake 
"Operation Desert Sand ." However, as 
Nave observed, '1ttakesmore thanseven 
APHIS officers to inspect 540,000 re
turning troops, their cargo, and a war's 
worth of vehicles and equipment." 

He explained that military personnel 
perform the hands-on cleanup activi
ties, including the followup inspections. 
APHIS personnel provide supervision 
and advice in these operations, to in
clude such undertakings as making the 
final call on what's allowed to return to 
the U.S. or specifying the cleaning treat
ment needed in a particular situation. 

Darcy Axe is an APHIS international 
services officer who assembled much of 
the APHIS staffand supplies for USDA's 
"Desert Sand" operation. "Fortunately," 
he observed, recalling an earlier advi
sory roleofhis in Vietnam, "sandy soil is 
a lot easier to remove than the jungle 
mud baked onto eqUipment when the 
U.S. left that country." 

But whether mud or sand, it's still a 
lot of equipment to clean. Axe stated 
that the sheer magnitude of the opera
tion is part of what makes it so unique. 

There are approximately 60,000 ve
hicles to clean and inspect. And some of 
those vehicles offer special challenges. 
For instance, the 3,000 M-1 tanks each 
need to have their engines inspected 
and cleaned properly. 

To prevent Middle East pests from "migrat
ing" to the U.S., all sand and soil-with any 
potential pests in tow- are being forcibly dis
lodged from all jeeps, tanks, fighter and cargo 
jets and helicopters, cargo, ammunition, and 
any other equipment bound for the U.S. 

And an estimated 5,000 troops are 
returning to the U.S. every day. ''That's 
at least 10,000 boots to check for sand 
and soil," he quipped. 

APHIS inspestors are clearing this 
small empire of equipment and person
nel while those entities are still in the 
Middle East. Such preclearance assures 

that pests cleared from equipment stay 
behind, and allows troops and cargo to 
come home to any U.s. port of entry, not 
just to those ports staffed with APHIS 
inspectors. 

Business as usual 
Axe noted that preclearance of for

eign cargo and passengers bound for 
the U.s. is business as usual for APHIS. 
For instance, fruits and vegetables from 
Chile, Brazil and Ecuador; tulip bulbs 
from Holland; and citrus from Spain all 
routinely receive an inspection from 
APHIS officers before leaving their na
tive countries. In addition, cooperation 
is routine between APHIS inspectors, 
officials from the Department of De
fense, and U.s. Customs Service person
nel concerning completing agricultural 
inspections for the military. 

"But w ha t' s not rou tine," Axe under
scored, "is the amount of men, women, 
and materials involved in this opera
tion." He noted that a cadre of 50 mili
tary personnel trained in agricultural 
inspections, in tum, trained another2,300 
military inspectors in Saudi Arabia. He 
speculated that APHIS inspectors will 
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Studying an Insect's Proboscis: A How-To 

A common fa)) or spring activity in 

biology classes is to have students make 
an insect collection. Regardless of one's 
geographic location, insects are in abun
dance and students are able to collect a 
variety of specimens with relative ease. 

As students collect and identify their 
insects, they are often asked to note vari
ous adaptations of features such as the 
legs, wings and mouthparts. One of the 
more amazing mouthpart adaptations 
is the proboscis of the moths and butter
flies (Order Lepidoptera). As a new 
wrinkle to the insect collection assign
ment, you can ask students to uncoil and 
pin the proboscis of some of their moths 
and butterflies. 

The proboscis is a tube-like mouth
part that lepidopterans use for siphon
ing nectar. The proboscis nonnally will 
be in a tight coil that enables it to fit into 
a groove on the underside of the head. 
When feeding, lepidopterans will un
coil the proboscis, insert it into a flower 
and siphon nectar. Because they often 
feed on long tubular flowers, a lengthy 

proboscis may be in order. In fact, the 
length of an uncoiled proboscis can be 
startling. 

Unfortunately, students rarely, if 
ever, see an uncoiled proboscis. In the 
hornworm moths the body length is 
roughly 6 cm while the proboscis isabout 
10cm! 

The proboscis is a 
tube-like mouth-part 
that lepidopterans 
use for siphoning 
nectar 

The proced ure for uncoiling and pin
ning the proboscis isquite easy. As with 
usual mounting, the specimen should 
be "fresh." First, spread and pin the 
wings as you would nonnally do. Next, 
use a pencil tip or pin to carefully uncoil 
the proboscis. When it is almost com

pletely uncoiled,anchor it with two pins. 
Crisscrossing the pins will prevent it 
from recoiling. You do not have to stick 
the pins through the proboscis. Leave it 
in the pinned position for two days and 
it will be permanently extended. 

To expand on this technique, uncoil 
the proboscises of different butterflies 
and moths. You could then measure the 
proboscises of various species and com
pare these lengths to the depths of as
sorted tubular flowers. These measure
ments could be used to infer the types of 
flowers to which specific Lepidoptera 
would have feeding access. 

Uncoiling and pinning a lepid
opteran's proboscis can provide an in
teresting new twist to student insect 
collections. Students are typically sur
prised at the length of this delicate si
phoning tool, so ron out the proboscis! 

Joseph C. Burns, 
American Biology Teacher, 1990 
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be needed to assist in the inspection 
efforts through the end of 1991. 

In addition to the cargo cleanup op
erations, inspectors must examine the 
personal baggage of some 540,000 
troops. "This sometimes involves less
than-obvious pests inside seemingly in
nocent souvenirs," Nave noted. 

For instance, camel saddles from that 
part of the world pose no problems in 
and of themselves. However, they may 
be stuffed with sawdust or stable sweep
ings that could be rife with animal dis
ease organisms. 

Inspectors are also checking personal 
baggage for prohibited items such as 
fresh fruits and meat products. 

Celebrated incident 
Most people are by now familiar with 

the celebrated incident in which U.s. 
Army General Nonnan Schwarzkopf, 
who headed US. Central Command 
forces during "Operation Desert Stonn," 
scooped up a small bottle of sand in 
Kuwait City on March 12,declaringthat 
"This is sand from the liberated beaches 
of Kuwait." 

The problem: if "Stormin' Nonnan" 
were allowed to bring his vial of sand 
back to the U.s., that would appear to 
undennine theeffortsofboth the APHIS 
and military inspectors-and it might 
set a bad example for the troops, who 
weren't being allowed similar privileges. 

"Of course," quipped APHIS public 
affairs specialist Larry Mark, "the big 
question in this agency was 'Who gets to 
tell the General that he can't bring his 
sand back to the 'States?'" 

However, according to Jim Fons, a 
senior operations officer with the Port 
Operations Staff in APHIS's Plant Pro
tection and Quarantine unit, the agency 
cameup with a plan: the Aberdeen Prov
ing Grounds, a US. Army laboratory in 
Aberdeen, MO, has a pennit to import 
small quantities of soil and sand for 
scientific purposes. 

Therefore, when Schwarzkopf 
landed at MacOill AFB in Tampa, FL, 
his vial of sand was immediately shipped 
to Aberdeen Proving Grounds, where it 
was heat-trea ted to destroy any possible 
organisms. The vial was then returned 
to its owner. 

"This turned ou t to be a decision that 
was a 'win-win' for all the parties con
cerned about this particular situation," 
Fons said. 

Anita Brown, USDA News, 1991 
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37th Annual Meeting at Northwestern Michigan College 
The Michigan Entomological Society held its 37th Annual Meeting at the Oleson Center on the campus of Northwestern 

Michigan College on 31 May 1991 . The meeting was a rousing success, highlighted by Dr. George Craig's keynote address and 
an addi tional19 contributed talks. Thanks go to Fred Stehr and Erwin Elsner for their efforts in organizing this year' s meetin~ 
and to George Heaton for taking the following candid photographs. Below are summaries of the individual presentations 
taken from my notes, and therefore should not be cited. As Newsletter Editor, I take full blame for any inaccuracies and 
misrepresenta tions. 

Robert Haack 

Keynote Speaker Warns of the Asian Tiger Mosquito'S Arrival 
George B. Craig, Department of Biology, Notre Dame University, Notre Dame, Indiana 

Dr George Craig presented the Key
note Address at the 37th M.E.S. Annual 
Meeting. His paper was entitled "Rapid 
evolution of Aedesalbopictus in the United 
States: The spread of the Asian tiger 
mosquito." Dr. Craig painted an omi
nous picture of the future, given 

small containers of water. Themostprob
lematic container is the TIRE. There are 
an estimated two biIIion used tires in the 
United States alone, with over 250 mil
lion thrown out annually. Each tire can 
trap rainwater and thereby serve as a 

carried out when eggs are laid in water 
puddles on railroad cars. 

A TM apparently came to the United 
States from Japan, with the first point of 
entry being Houston, Texas, in 1985. 
The port of Seattle was another point of 

entry in 1989. From Houston, 
that the Asian tiger mosquito ATM quickly moved north and 
may soon inhabit much of the east, with populations today ex
United States and that it looks to isting in Chicago, Illinois, and 
be capable of vectoring several South Bend, Indiana. Interest
disease causing organisms, in ingly, A TM did not at first 
cluding the virus that causes spread throughout Florida. 
LaCrosse encephalitis. Here are What seems to have occurred is 
some of the main points tha tOr. that the ATM populations that 
Craig covered during his talk. first entered the USA were pho

With its recent arrival in the toperiod sensitive, and thus 
1980s to the United States, the could not successfully overwin
Asian tiger mosquito (ATM) is ter in Florida. However, today it 
now found on all continents appears that along the southern 
worldwide with the exception front of ATM's range, popula
of Antarctica. This insect nas tions are losing the requirement 
health officials worried because for a critical photoperiod. As a 
it actively feeds on humans, it is result ATM has now moved 
multivoItine (i.e., having more quickly throughout Florida. 
than one generation per year), it Similarly, ATM populations 
can vector organisms that cause that are now photoperiod IN
human disease, and may be able SENSITIVE will likely move 
to adapt to condi tions through southward to inhabit Mexico, 
out much of the United States. 

One of the mosquito-borne 
disease organisms that many 
fear will be vectored by A TM is 
LaCrosse encephalitis. At the moment, 
this disease is typically vectored by 
Aedes triseriatus, a tree-hole breeder. 
This disease is primarily observed in 
children. Recovery is common, but of
ten, about one-third suffer nervous dis
orders later in life. Because A TM has the 
potential to vector LaCrosse encephali
tis under laboratory conditions, it 
may do likewise in the field. 

Like Aedes triseriatus, ATM breeds in 

Dr. George B. Craig 

breeding ground for ATM. Many land
fills don't accept tires, and thus huge 
numbers of used tires are piling up, 
often near urban centers. 

In fact, this mosquito needs very little 
water to complete its development. For 
example, it has successfuIly developed 
in soda cans having as little as 1/4 inch of 
water, or even in the water trapped in 
discarded plastic wrap. Furthermore, 
long-range transport can effectively be 

Central America, and the Carib
bean. This type of migration con
cerns many because A TM may 
become a super-vector of another 

human viral disease-Dengue, which is 
very common in the Caribbean. 

Dr. Craig concluded by saying that 
entomologists and public officials (e.g., 
legislative, health, transportation, and 
waste management) need to join ranks 
to find solutions to lessen the threat of 
the Asian tiger mosquito. In particular, 
we need to develop a good monitoring 
system for A TM and to solve the used
tire problem. 

_ August, 1991 IMfEPf{V/~!LfEITfE[ffj ,Of the '1ICHIGAN ENTOMOLOGICAL SOCIETY 



Topics and Speakers next four pages! 
Kelly Johnson: "Bee propolis: Myth, medicine and nature's pest con
trol," Department of Entomology, Michigan State University. 

John Shuey: "A field and laboratory site Bee propolis is a sticky substance that typically functions in holding the
specific evaluation of cadmium, copper comb together. Propolis is not produced by insects, but rather is col
and zinc: Field evaluations of aquatic lected from plant parts such as buds. Kelly reported on the chemical 
communities at a wastewater 
treatment site," Battelle Great 
Lakes Environmental Center, 
Traverse City, Ml. 

John reported on tests con
ducted on the Cuyahoga River 
near Cleveland that evaluated 
the possible toxic effects of 
various heavy metals (Cd, Cu, 
Zn) on fish and aquatic 
macroinvertebrates. The heavy 
metals were released from a 
wastewater treatment plant on 
the Cuyahoga. Sampling sites 

composition of bee propolis 
and how it varies seasonally 
and geographically. Several 
compounds were found in 
propolis. One fraction de
creased wax moth perfor
mance, but the responsible 
compound(s) were not identi
fied. 

Henretta Trent Band: "Mate 
recognition systems in the 
sympatric occurrence of 

were established upstream and down Chymomyza species," Department of 
stream from the plant. There was notable Zoology, Michigan State University. 
biotic enrichment (mostly leeches) near 

Henretta described species isolation the plant, possibly from higher levels of 
mechanisms in insects, detailing her worksuspended solids. Using various diver
with three species of drosophilid flies in the sity indices, no negative impacts were 
genus Chymomyza. These flies are often noted on fish populations. 
found on tree trunks or on freshly cut logs. 
Several behavioral traits were given for 
each species, such as male-male fighting, 
courting, mounting, and wing position 
during copulation. Henretta provided 

evidence that mate recognition 

Karl Kinney & Richard 
Lindroth: "Interactions 
between the forest tent cater
pillar and deciduous trees 
grown in an enriched CO2 

atmosphere: Herbivory, plant 
growth, and foliar chemistry," 
Department of Entomology, 
University of Wisconsin. 

Karl reported on forest tent 
caterpillar (FTC) performance 
on three hardwood tree species (quaking aspen, 
sugar maple, and red oak) that were grown at 
ambient (350 ppm) and elevated (650 ppm) levels of 
atmospheric CO

2
• Karl provided information on 

FTC feeding preferences and related those observa
tions to plant chemistry, including foliar levels of 
nitrogen, starch, condensed tannins, and hydrolyz
able tannins. 

behavior can function as a 
species isolation mechanism. 

Benjamin Grossman & Rich
ard Roeper: "Infestation 
patterns, gallery characteristics, 
and emergence of Trypodendron 
rufitarsis," Department of 
Biology, Alma College. 

Ben provided many details on 
the biology of Trypodendron rufitarsis, an ambrosia beetle 
that infests recently killed jack pine trees. In this species, 
females initiate attack by tunneling directly into the 
sapwood for a short distance and then making a branched 
gallery system that tends to follow the tree's annual 
growth rings. Ben described the within-tree attack pattern, 
the average distance between attacks, the many variations 
in gallery system design and length, and the seasonal and 
diurnal patterns of the adult flight period. 
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Michael Allen, Corinna 
Quidort, Teresa Hutchinson, 
& Richard Roeper: "Observa
tions on the adult life history 
of Trypodendron betulae 
(Coleoptera: Scolytidae)," 
Department of Biology, Alma 
College. 

Trypodendron betulae is a 
monogamous ambrosia beetle 

that attacks recently killed birch. Mike provided details on 
the biology of this beetle, including within-tree attack 
pattern, attack density, average spacing between attacks, 
the branching patterns of the gallery system, linear within
gallery egg density, sex ratio, and adult flight period. The 
main lateral gallery branches in this species, unlike 
Trypodendron rufitarsis, cut across several annual growth 
rings. 

Erwin Elsner: "Insect pests of cranberry (Vaccinium 
macrocarpon) - Adaptation to survive flooding condi
tions," Extension Agent for Grand Traverse & 
Kalkaska Counties in Michigan. 

Cranberries are produced in areas that are flooded in 
November, kept submerged until early May (to 
protect the flower buds), and then flooded again for a 
short time in October to facilitate harvesting. Even 
with all these changes in water level, several insects 
have adapted and become pests of cranberry. Erwin 
listed several pests and how flooding can be used in 
their control. For example, reflood in spring after 
hatch of the yellow headed fireworm (Tortricidae), 
hold flood waters longer in spring for cranberry 
fruitworrn (Pyralidae), broadcast a sand-water slurry 
over the beds after draining for cranberry tipworm (a 

midge), and drain and 
reflood briefly after 
harvest for the cranberry 
girdler (Pyralidae). 
However, flooding is 
ineffective for the blunt
nosed leafhopper. Overall, 
there is no one strategy to 
manage all pests. 

Robert Haack: "The oak 

twig pruner 

(Cerambycidae): Do 

bigger beetles emerge 

from larger branches?," 

USDA Forest Service at 

Michigan State UniverSity. 


The oak twig pruner has a 
2-year life cycle. Eggs are 
laid in early summer on 
living oak branches, 
especially on oaks in the 
red oak group. Larvae soon hatch and tunnel down 
the center of the branch and at some point during the 
second summer they cut away a disc of wood, at 
which point the branch later breaks. The larvae 
overwinter in the fallen branches and emerge the next 
spring. Great variation exists in the sizes of branches 
that are pruned off. Bob described his study where 
beetles were reared from over 300 branches. The 
emerged beetles were dried and weighed. Adult 
weight was correlated with various branch param
eters, such as branch length, weight, and number of 
leaves. Overall, no significant relationships were 
found; reasons were given to explain these findings. 

J. Mark Scriber: "Speciation in Papilio glaucus and Papilio 
canadensis: Factors maintaining reproductive isolation in 
the boreal/temperate forest ecotone," Department of 
Entomology, Michigan State University. 

Mark presented evidence, both morphometric and 
allozyme data, that speciation between Papilio glaucus 
glaucus and Papilio glaucus canadensis is occurring at 40-45° 
Latitude, which approximates 
the ecotone or transition zone 
between the temperate and 
boreal forests. In the temperate 
forests, glaucus specializes on 
Magnoliaceae, while the boreal 
canadensis feeds primarily on 
members of the Salicacae. Mark 
gave some preliminary data on 
the genetics of this speciation 
process and mentioned that 
many traits are linked to the 
sex chromosome. 
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Scott Bouldrey & Karen Grlmnes: "An allometric 
study of the boxelder bug Boisea trivittata 
(=Leptocoris trivittatus)," Department of Biology, 
Alma College. 

The boxelder bug has historically been described as 
having six instars. However, Scott showed that this 
was not the case, using several morphological 

features. Measurements 
were made on head 
width, pronotal width 
and length, body length, 
and the length of the 
second antennal seg
ment. The later antennal 
character was found to 
be the best, and indi
cated that there were 
five not six instars. 

Leah Bauer & Noah Koller: 
"Activation of Bacillus 
thuringiensis var. san diego delta
endotoxin in leaf beetles," 
USDA Forest Service & Pesticide 
Research Center at Michigan 
State University. 

The delta-endotoxin of Bacillus 
thuringiensis var. san diego (Btsd) 
is responsible for the lethal 
effects on chrysomelid leaf 
beetles, but the exact mode of 
action is still a mystery. Leah described their current work to 
elucidate this mystery. They are incorporating radioactive 
sulfur (35-5) into methionine, feeding this to leaf beetles, and 
then monitoring the effects of Btsd on labelled proteins in 
homogenized gut tissues. They are also investigating how 
the insect's gut influences solubility of the endotoxin crystal. 

John Wilterding: "Hypothesizing a monophyletic lineage in the genus Spragueia 
Grote (Lepidoptera: Noctuidae)," Department of Entomology, Michigan State 
University. 

The Acontiinae, a subfamily of the Noctuidae, is in poor taxonomic shape. John is 
making efforts to organize these insects, starting with the members of the genus 
Spragueia. One of the first major tasks is to determine what morphological characters 
are most useful in defining species and generic limits. For members of Spragueia, a 
number of characters were presented, with features of the male genitalia being the 
most useful. Wing venation was found to be less important at the species level. 

Karin Maredia, Stuart Gage, 
& Douglas Landis: "Ecologi
cal observations on the seven
spotted lady beetle, Coccinella 
septempunctata L., in Michi
gan," Department of Entomol
ogy, Michigan State Univer
sity. 

The seven-spotted ladybird 
beetle (C-7) is a very effective 
predator and therefore was 
actively imported into the 

USA from India and Europe during 1956-1973. It became 
established in Michigan in the 1980s. Karin presented 1989 
and 1990 collection data from several habitats in Michigan. 
Of 13 ladybird beetle species collected, trends showed C-7 
becoming one of Michigan's more common species. What 
isn't known for sure now is if C-7 will effectively replace 
one or more of our native coccinelids. 

Robert Lederhouse: "Body temperature and behavior of 
swallowtail butterflies," Department of Entomology, 
Michigan State University. 

B\tterflies require high body 
temperatures to conduct 
active behaviors such as 
feeding, mating, oviposition, 
and flight. Bob described 
swallowtails as dorsal 
baskers, as compared with 
the lateral basking pierids. 
Basking often elevates the 
body temperature by 5-15°C 
above ambient conditions. 
Flight activity is important to 
butterflies as a means to lower predation. Butterflies often 
perch more on cool, cloudy, and rainy days, and possibly 
therefore suffer greater predation rates on such days. In 
contrast, male black swallowtails run the risk of becom
ing overheated because of their highly territorial behavior 
and active flight in open areas. As a result, they often 
have to cool off, and this they accomplish by perching 
with their abdomens hanging down. 
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Daniel Herms: "Biology and horticultural impact of the birch leafminer," 
Dow Gardens, Midland. 

The birch leaf miner is an introduced pest in the United States, originating in Europe. Dan 
presented several aspects of the biology of this leaf-mining tenthredinid sawfly and its effects 
on birch trees. Briefly, this insect overwinters in the soil, with adults emerging in May, which 
coincides with the time of leaf expansion. Eggs are laid in the newly expanding leaves. 
Heavily infested leaves may drop from the tree. The first generation is huge, while the second 
and third generations are generally much smaller, suggesting that some first-generation 
individuals diapause until the subsequent year. 

Karen Grimnes & Rob DeVries: "Seasonal trends in a 
Steven Larsen, Carol Howell, 

Michigan population of the box elder bug (Boisea trivittata)
Kurt Densmore & Richard (=Leptocons trivittatus)," Depart. of Biology, Alma College. 
Roeper: "Flight and Seasonal 
host infestation patterns of A question that has existed for some time is whether the 
Corthylus punctatissimus (Co boxelder bug is univol tine or bi voltine in Michigan. Karen 
leoptera: Scolytidae)," Depart described how populations of 
ment of Biology, Alma College. boxelder bugs were sampled 

every two weeks from April 
The ambrosia beetle Corthylus through October, with the 
punctatissimus infests living individuals identified to instar
maple trees, attacking near by using the length of the 
ground line. These monoga second antennal segment. 
mous insects typically attack 3 There appeared to be two 
12 year old sugar maple ,sap generations per year in the 
lings that range in height from Alma area of lower Michigan,

15cm to 2m. Steve reported on studies that he and col with practically all individuals
leagues have completed near St. Johns, Michigan. Data were 

going into winter as adults. 
presented on the beetle's adult flight period, attack pattern, 
seasonal development, and gallery construction, as well as 
signs and symptoms of attack. 

Roland Fisch er: "Endangered species: To be or not to be?," Department of Entomology, 
Michigan State University. 

Which insects should be placed on a state's list of threatened and endangered species? 
Should a species be added simply because it appears in low numbers? These have been 
questions that Roland has been grappling with recently. Many factors regulate an insect's 
population . For example, weather factors such as drought, temperature extremes, extent 
and depth of snowcover can all influence survival of certain insect species. For insects that 
are tightly associated with one species of plant, if that plant population is disturbed, then 
the insect's population also will be altered , In addition, populations of restricted parasites 
of such insects also will be affected . Also, the range of an insect should be considered. That 
is, populations should be expected to fl uctuate more on the fringes of their natural ranges. 
Roland ended by saying that what is truly needed is a biological survey of each state. 

Mac Strand: "Biology of Brychius hungerfordi (Coleoptera: Halip lidae), an endangered 
water beetle," Department of EntomolOgy, Michigan State University" 

The crawling water beetle Brychius hungerfordi is a rare species in Michigan, having been 
found in two streams in the northern lower peninsula of Michigan. Where found, the 
streams have had a strong flow, averaged about 60cm in depth, and had a clean gravel 
substrate. When feeding, adult beetles grasp individual pebbles for 3-10 minutes and 
appear to scrape off algae. Larvae are often associated with the algae of the genus Chara. 
These beetles were most often found downstream of beaver dams. Such structures may 
serve as a good source of organic matter for algal growth. Activities that may lower 
populations of this beetle are (1) removal of beaver dams, (2) stocking streams with trout, 
which are voracious insect eaters, and (3) riparian logging. 
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Annual Meeting Photos 


(Right to left, top to bottom) 1. John Shuey and Ed Herig at break; 2. Entrance sign at Northwestern; 3. Henretta Trent Band, 
Ed Herig, Bob Lederhouse and others awaiting the next speaker; 4. Erwin Elsner running the slide projector; 5. Gene Kenaga 
presenting Fred Stehr with the presidential gavel; 6. Dick Taylor with a mystery find; 7. Dan Herms making a point; 8. Bob 
Haack and Ben Grossman in foreground, and many others during break; 9. George Craig demonstrating how fast mosquito 
eggs hatch; 10. Mark Scriber, Cathy Bristow, and Eileen Van Tassell in foreground; 11 . Chip Franke getting taxonomic advice 
from Mo Nielsen; 12. Mark Scriber, Roland Fischer, and ~arl Kinney during break. 



Collecting Policy of the Lepidopterist's Society 


Preamble 
Ourethical responsibility to assess and 

preserve natural resources, for the main
tenance of biological di versi ty in perpetu
ity' and for the increase of knowledge, 
requires that lepidopterists examine the 
rationale and practices of collecting Lepi
doptera, for the purpose of governing 
their own activities. 

To this end, the following guidelines 
are outlined, based on these premises: 
0.1 	 Lepidoptera are a renewable natural 

resource. 
0.2 Any interaction with a 	natural re

source should be in a manner not 
harmful to the perpetuation of that 
resource. 

0.3 	 The collection of Lepidoptera 
0.31 is a means of introducing chil

dren and adults to awareness 
and study of their natural en
vironment; 

0.32 has an essential role in the elu
cidation of scientific informa
tion, both for its own sake and 
as a basis from which to de
velop rational means for pro
tecting the environment, its re 
sources,human health and the 
world food supply; 

0.33 	 is a recreational activity which 
can generally be pursued in a 
manner not detrimen tal to the 
resource involved 

Guidelines 
Purposes of Collecting (consistent with 
the above): 
1.1 	 To crea te a reference collection for 

study and appreciation . 
1.2 	 Todocumentregional diversity,fre

quency, and variability of species, 
and as voucher material for pub
lished records. 

1.3 	 To document faunal representation 
in environments undergoing or 
threatened with alteration by man 
or natural forces. 

1.4 	 To participate in development of 
regional checklists and insti tu tional 
reference collections. 

1.5 	 To complement a planned research 
endeavor. 

1.6 	 To aid in dissemination of educa
tional information. 

1.7 	 Toaugment understanding of taxo
nomic and ecologic relationships 
for medical and economic purposes. 

Restraints as to Numbers: 
2.1 	 Collection (of adults or of imma

ture stages) should be limited to 
sampling, not depleting, the popu
lation concerned; numbers col
lected should be consistent with, 
and not excessive for, the purpose 
of the collecting. 

2.2 	 When collecting where the extent 
and / or the fragility of the popula
tion is unknown, cau tion and re
straint should be exercised. 

Collecting Methods: 
3.1 	 Field collecting should be selecti ve. 

When consistent with the reasons 
for the particular collecting, males 
should be taken in preference to 
females. 

3.2 	 Bait or light traps should be live
traps and should be visited regu
larly; released material should be 
dispersed to reduce predation by 
birds. 

3.3 	 The use of Malaise or other killing 
traps should be limited to planned 
studies. 

Live Material: 
4.1 	 Rearing to elucidate life histories 

and to obtain series of immature 
stages and adults is to be encour
aged, provided that collection of 
the rearing stock is in keeping with 
these guidelines. 

4.2 	 Reared material in excess of need 
should be released, but onl y in the 
region where it originated, and in 
suitable habitat. 

Experimental and Legal Considerations: 
5.1 	 Protection of the supporting habi

tat must be recognized as the sine 
qWl non of protection of a species. 

5.2 	 Collecting should be performed in 
a mannersuch as to minimize tram
pling or other damage to the habi
tat or to specific foodplants . 

5.3 	 Property rights and sensibilities of 
others must be respected (includ
ing those of photographers and 
butterfly-watchers). 

5.4 	 Regulations relating to publicly 
controlled areas and to individual 
species and habitats must be com
plied with. 

5.s 	 Com pliance wi th agricul tural, cus

toms, medical and other regula
tions should be attained prior to 
importing live material. 

Responsibility for Collected Ma terial: 
6.1 	 All material should be preserved 

with full data attached, including 
parentage .of immatures when 
known. 

6.2 	 All material should be protected 
from ph ysical damage and deterio
ration, as by light, molds, and mu
seum pests. 

6.3 	 Collection should be made avail
able for examination by qualified 
researchers. 

6.4 	 Collections or specimens, and their 
associa ted wri tten and photo
graphic records, should be willed 
or offered to the care of an appro
priate scientific institution, if the 
collector lacks space or loses inter
est, or in anticipation of death. 

6.5 	 Type specimens, especially holo
type or allotype, should be depos
ited in appropriate scientific insti
tutions. 

Related Activities of Collectors: 
7.1 	 Collecting should include perma

nently recorded field notes regard
ing habitat, conditions, and other 
pertinent information. 

7.2 	 Recording of observations of be
havior and of biological interac
tions should receive as high prior
ity as collecting. 

7.3 	 Photographic records, with full 
data, are to be encouraged. 

7.4 	 Education of the public regarding 
collecting and conservation, as re
ciprocally beneficial activities, 
should be undertaken whenever 
possible. 

Traffic in Lepidopteran Specimens: 
8.1 	 Collection of specimens for ex

changeorsale should beperformed 
in accordance with these guidelines. 

8.2 	 Rearing of specimens for exchange 
or sale should be from stock ob
tained in a manner consistent with 
these guidelines, and so docu
mented. 

8.3 	 Mass collecting of Lepidoptera for 
commercial purposes, and collec
tion or use of specimens for cre
ation of saleable artifacts, are not 
included among the purposes of 
the Lepidopterist's Society. 
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"0h, waiter, there's a bug in my cereal!" 

Your favorite breakfast cereal might 

be the Breakfast of Champions, or it 
mig}:tt be Chocolate Sugar Bombs. But, 
whatever it is, you won't find it too 
appetizing if you discover that the ce
real package had been infested with in
sects during its journey to your break
fast table. 

Michael Mullen, an entomologist 
wi th the Agricul tural Research Service's 
Stored-Product Insects Lab in Savan
nah, GA, has been studying various ways 
insects enter packaged food products 
such as cereal, flour, cake mixes and pet 
foods. 

An uncanny ability 
He noted that insects have an un

canny ability to find the slightest nook, 
cranny, or opening in a seemingly intact 
package. In fact, once they get in, they 
seem to set up housekeeping, and ap
parently like products with a high pro
tein content. 

"Insects generally find an open seal 
on a packag~r they bore right through 
the package, opening or not," he ex
plained. And, because the products are 
packaged a t high speeds, it's pretty hard 
to make all packages insect-tight. 

Therefore, the job of the ARS scien
tists involved in this study is to find 
weaknesses in the packaging and study 
how insects enter the packaged prod
ucts. 

''We do this by filling a typical pack
age with a product, and then fumigate 
it-to make sure it's free of live insects at 
the start of our experiment," Mullen 
explained. 

The entomologists then place the ex
perimental packages in small ware

houses that contain at least six different 
speciesof post-harvest insects. The pack
ages arestored and testedforsixmonths. 
"That's enough time to produce three 
generations of insects," he said. 

Conclusions 
ARS scientists began their experi

ments in the late 1950s. Their conclu
sions thus farinclude the following: First, 
overwrapped packages-in other 
words, packages with plastic wrap on 
the outside--and packages with heavy 
plastic wrap on the inside are both gen
erally more insect-resistant. 

Second, the opening of the package is 
very important, since insects prefer an 
already-created opening instead of hav
ing to make their own opening. There
fore, well-sealed openings-such as 
found on the cylindrical containers of 
Quaker Oats Cereal-keep bugs out 
more effectively than the rectangular
shaped boxes which tend to provide 
bugs with a "foothold" for entry. 

Third, both glass, plastic, and metal 
containers are generally more bug-proof 
than cardboard containers. 

"But I'd point out that our research 
does not cover glass, plastic, or metal 
containers," he said. 'We focus strictly 
on biodegradable and/or recyclable 
packages, to include recyclable bags." 

Mullen noted that relatively simple 
changes, such as increasing the amount 
of glue on a closur~r even changing 
the type of closure itself-can dramati
cally affect the insect-resistance of 
a package. 

'We've been documenting our find
ings concerning insect species infesting 
packaged products, and we then share 
them with representatives of the pack
age industry," he said. In turn, he noted, 
food processors can design and produce 
packages that will better resist insects. 

Bruce Kinzel, USDA News, 1991 

New M.E.S. Governing Board Members 
President-Elect Member-at-Large 

Roland L. Fischer, Professor and Curator of the Entomol Ronald J. Priest, director of Michigan's gypsy moth regu
ogy Museum in the Dept. of Entomology at Michigan State latory and suppression programs for the Michigan Depart
University. His research interests include the systematics and ment of Agriculture. His research interests involve the life 
biology of Hymenoptera. histories and hosts of the Great Lakes microlepidoptera. 
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Several mosquito-borne diseases oc
cur in Michigan. About 20% of 
Michigan's dogs are infected with dog 
heartworm; Aedes mosquitoes transmit 
the filarial nematode that causes this 
infection. Several different types of viral 
encephalitis occur in Michigan, includ
ing La Crosse encephalitis, Jamestown 
Ca ny on encepha lit is, St. Louis 
encepha litis, and ea s tern equine 
encephalomyelitis. Each of these 
encepha litides exists in nature in 
zoonotic cycles with specific wild, ver
tebrate hosts and particular mosquito 
species as vectors. These cycles are com
plex and still under study. Malaria has 
been eradicated from Michigan but was 
once common. 

Mosquitoes are interesting and easy 
to collect as a hobby. Larvae can be 
collected with a dipper, or with a turkey 
baster and siphon from container habi
ta ts. Adults can be collected with a sweep 
net or hand-held aspirator, and should 
be handled carefully to avoid rubbing 
off the scales. Adults should be pinned 
using a point glued to one side of the 
thorax. The best way to obtain good 
quality adult specimens is to rear them 
from larvae or pupae and pin them after 
they have hardened, following emer
gence. 

The scientific and popular literature 
on mosquitoes is voluminous owing to 
their medical importance. Several good 
keys to species are available, and the 
best stages for identification are the 
fourth instar larva and the adult female. 
"Identification and geographical distri
bu tion of the mosquitoes of North 
America, north of Mexico," by Richard 
F. Darsie, Jr., and Ronald A. Ward, Mos
quito Systematics Supplement 1: 1-313 
(1981), contains excellent keys, illustra
tions, and distribution maps. "The in
sects and arachnids of Canada, Part 6. 
The mosquitoes of Canada. Diptera: 
Culicidae" by D.M. Wood, P.T. Dang, 
and R A. Ellis, Biosystematics Research 
Institute, Ottawa, Ontario, (1979), is also 

a superb reference and gives biological 
notes and identification tips for the dif
ficult species. The July 1991 issue of 
Natural History magazine is devoted to 
mosquitoes. One of my favorite books, 
crossing both professional and popular 
lines, is "Anopheline names: their deri
vations and histories," by James B. 
Kitzmiller (Thomas Say Foundation, 
1982). The book traces the naming of all 
767 known Anopheles species, and gives 
delightful anecdotes about them. For 
example, Anopheles baileyi was named 

after a British spy, Colonel F.M. Bailey, 
who (among other things) served as a 
double agent in post-World War I Soviet 
Asia. Another must-read is "The Natu
ral History of Mosquitoes" by Marston 
Bates, written while Bates was research
ing yellow fever mosquitoes in amazo
nian Colombia. 

So, the next time a mosquito bites 
you, stop before you swat, and look it 
over a bit. With some study, you will 
find thatthere is more to the mosqui toes 
than the bite! 

M.E.S. Annual Meeting Sites 
Year No. Location Chairperson 
1955 1 st Michigan State University George C. Steyskal 
1956 2nd University of Michigan George C. Steyskal 
1957 3rd Wayne State University Ray Hutson 
1958 4th University of Michigan Irving J. Cantrall 
1959 5th Michigan State University Irving J. Cantrall 
1960 6th University of Michigan Roland L. Fischer 
1961 7th Wayne State University David R. Cook 
1962 8th University of Michigan Henry K. Townes 
1963 9th Western Michigan University Roland L. Fischer 
1964 10th Michigan State University Stanley K. Gangwere 
1965 11th University of Michigan Mogens Nielsen 
1966 12th Wayne State University Henry K. Townes 
1967 13th University of Michigan John W. Newman 
1968 14th Grand Valley State College Fred B. Knight 
1969 15th Alpena Community College T. Wayne Porter 
1970 16th MSU Kellogg Biological Station Louis F. Wilson 
1971 17th Albion College Richard J. Snider 
1972 18th Toronto, Canada Richard J. Snider 
1973 19th Michigan State University Richard G. Fleming 
1974 20th Adrian College Richard G. Fleming 
1975 21st Glen Oaks Community COllege Robert W. Husband 
1976 22nd Neithercut WOOdland Camp David C.L. Gosling 
1977 23rd Calvin COllege AI Bran 
1978 24th Central Michigan University AI Bran 
1979 25th U.M. Douglas Lake Biological Station Daniel K. Young 
1980 26th MSU Kellogg Biological Station Gary Simmons 
1981 27th U.M. Stinchfield Woods Gary Simmons 
1982 28th Chippewa Nature Center John Winer 
1983 29th 4-H Kenunen Conference Center Ron Priest 
1984 30th MSU Kellogg Biological Station Gary Dunn 
1985 31st U.M. Douglas Lake Biological Station Dave Cowan 
1986 32nd U.M. Matthaei Botan ical Gardens Mark O'Brien 
1987 33rd MTU Ford Forestry Conference Center Ken Kraft 
1988 34th Ferris State University Phil Watson 
1989 35th MSU Hidden Lake Gardens Richard J. Snider 
1990 36th Chippewa Nature Center Eugene Kenaga 
1991 37th Northwestern Michigan College Fred Stehr 

_ August, 1991 fMrgWW~fLrgITrgrm of the MICHIGAN ENTOMOLOGICAL SOCIETY 



Michigan Entomological Society 

Financial Statement 

12 Months Ending 31 December 1990 

Receipts 
Savings Account Interest ......... ... ........ ...... ................ $ 1,890.74 

Dues .................................... .. .. ..... ....... ...... ...................... 4,034.00 

Subscriptions, The Great Lakes Entomologist ......... 2,691.00 

Sale of Separates to Authors ..... ..... ... .......................... 1,695.00 

Sale of Back Issues, Journal and Newsletter ................ 253.15 

Subsidy (page costs) .......... .. .. .. .............. .. .................... .4,960.00 

Donations, Decals, Misc. Income ........ .. .... .... ................... 89.14 

Total Receipts .......................................................... $ 15,613.03 


Disbursements 
Banking Charges .. .... .. ................ .. .......... ...... .. .... ............ . $ 28.66 
Publication Expenses: 

Newsletter, print and mail ....... .. $ 2,790.88 

Journal, compose, print, mail .. .. . 10,271.71 13,062.39 

Postage, Mailing Fees, 
Mailing Permits .... .. .. .. .... .... ... .. ... .. .. ... ..... .. ...... ............. 307.88 


Graphics Misc. Services / Printing ..... .. .. ... ....... .. .... .. ... 1,378.86 

Supplies, Equipment .... .... .............................. ................. 150.89 

Annual Meeting Expenses .. ................ .. .................. .. ...... 202.74 

Misc. (Copyrights, 4-H Foundation, Bond, etc.) ......... 868.22 

Total D isbursements ............................................... $15,999.64 


Mempership: As of 31 December 1990, the SOCiety 
had 470 members in good standing-compared to 461 
on December 1989. 

Su b scriptions: As of 31 December 1990 there 
were 162 paid subscriptions to The Great Lakes 
Entomologist. 

M.e. Nielsen, Executive Secretary 

Michigan Entomological Society 

Statement of Financial Condition 


as of 31 December 1990 

(Period of 1 Jan . 1990 to 31 Dec. 1990) 


Assets 
Current Assets 
Cash on Hand .................... .. ..... ............ .. ................... $22,792.18 
Accounts Receivable ....... ....... .. ..................................... 3,242.00 
Prepayments (Postal Fee) ................................................. 60.00 
Inventories: 

Postage ................ .. ............ ..... ............ $ 29.23 

Supplies, Equipment ........ .. .. ............. 400.00 

Newsletters, at cost (est.) .................. 450.00 

The Great Lakes Entomologist, 

at cost (est) .......... .. .... .. .......... .. ... 3,000.00 

Total Inventory .............................. 3,879.23 


Total Current Assets ................................................ $29,973.41 


Liabilities 
Current Liabilities 

Life Memberships (11) .. .. .......................................... $1,760.00 

Prepaid subscriptions .. .. ... ....... ..... .. ... .. .. ... .. .... ... ........... 1,896.00 

Prepaid dues .... .. ..... .......... ..... .... ..... .. .. .... ...... .. ........ .... ... 1,906.00 

Dues in Arrears ...... ........... .. ..................... ............ ....... ..... 425.00 

Total Current Liabilities ............................................. 5,987.00 

SurpIus ......................................................................... 23,986.41 

Total ............................................................................ $29,973.41 


Monies of the Society, 31 December 1990 
Petty Cash ........... ... .. ..... .... .. .... .. .... ... .. ........................... 17.55 
Checking Account .. .. .. ..... .. ... ... .. .............................. 5,485.84 
Savings Account .. .... .. ............ ....... 17,288.79 $22,792.18 

Monies of the Society, 31 Dec. 1989 
(last fiscal report) .. .... ~ ....................................... 24,765.93 
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