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Promising New Pathogens 
of the Gypsy Moth 

When the gypsy moth was accidently 
introduced from Eurasia into North Amer
ica in 1869, its natural control agents 
(parasites, predators, and pathogens) were 
left behind. As a result, millions of forested 
acres have been defoliated over the last 
100 years. Today, the gypsy moth continues 
to be a serious forest pest. 

During the last 80 years, scientists have 
attempted to import and establish natural 
controls to reduce the magnitude and 
duration of gypsy moth outbreaks. Most 
of the attention has focused on parasites. 
To elate, 11 species of parasitic flies and 
wasps and one species of predatory beetle 
have been established to combat the gypsy 
moth in the United States. Pathogens, 

Spores embedded within an individuol gypsy moth 
silk strand, and a spore enclosed within a double 
strand of silk. Spores are about 5 microns in length 
(photo by Michael Jeffords). 
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however, have been severely neglected. 
Only one European pathogen, a nuclear 
polyhcdrosis virus, has been established in 
North America as a permanent biological 
control agent. While this disease ultimately 
causes large gypsy moth populations to 
crash, these epizootics, or wide-range 
spreadings of disease, do not occur until 
after extensive defoliation has already oc
curred. 

One group of important insect patho
gens, the microsporiclia, is found to com
monly infect the gypsy moth and is 
reported to be an important mortality 
factor in Eurasian gypsy moth populations. 
Surprisingly, no previous attempts have 
been made to introduce these gypsy moth 
pathogens into North America. 

Under a cooperative agreement with the 
US Forest Service and with the support 
of the Illinois Department of Energy and 
)fatural Resources, Survey entomologists, 
J. V. Maddox and M. R. Jeffords, travelled 
to Portugal, Yugoslavia, and Czechoslo
vakia during the spring of 1985 to collect 
gypsy moth microsporidia. Eleven micro
sporidian isolates, representing at least five 
different species, were obtained. Six species 
of microsporiclia had been previously iden
tified from Eurasian gypsy moths and addi
tional reports suggested that several uncle
scribed species also occur. The unknown 
microsporidian isolates obtained from Eu
rope are being characterized to determine: 
( 1) the species represented by the isolates, 
and ( 2 ) their infection characteristics in 
the gypsy moth. 

To introduce any microsporidian into 
gypsy moth populations, certain relation
ships between host and pathogen must be 
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understood. For a microsporidian to be a 
significant factor in reducing gypsy moth 
populations, it must persist in the popula
tion throughout the season and from year 
to year. Two main factors that affect the 
ability to persist are horizontal and vertical 
transmission efficiency. Horizontal trans
mission is the spread of the disease 
organism from individual to individual 
within the same generation. In micro
sporidia, horizontal transmission occurs by 
the ingestion of resistant spores by a 
healthy gypsy moth larva. Spores arc re
leased into the external environment from 
infected larvae in a munber of ways. In 
the microsporidian genus Pleistophora, 
incredibly large numbers of spores arc re
leased in the feces and from the decay of 
infected larvae that die. In the genus 
Nosema, spores are also passed with the 
feces; however, spores also have been 
found in and on the silk produced by 
gypsy moth larvae. This is an important 
discovery since gypsy moth larvae follow 
silk trails between feed ing and resting sites. 
Therefore, the presence of spores in silk 
is a potentially important, as well as effi
cient, means of horizontal transmission. 
Vertical transmission is the passage of the 
disease from one generation to the next 
via infected females. Females may either 
lay eggs infected with microsporidia, or 
they may contaminate the eggs' surfaces 
with spores at oviposition. 

In addition to the laboratory studies on 
microsporidia, Survey scientists, in cooper
ation with the US Forest Service and the 
USDA Agricultural Research Service, have 
initiated a field-release program to test 
methods of introducing microsporidia into 
gypsy moth populations. The study also 
monitors horizontal and vertical transmis
sion efficiency. Two species of micro
sporidia were released in Maryland in 1986 
by coating laboratory-reared gypsy moth 
egg masses with spores and introducing 
them into isolated, gypsy moth infested 
woodlots. Results of season-long sampling 
showed that both species of microsporidia 
persisted in the environment and spread in 
gypsy moth populations. Infected larvae 
were found as far as 25 meters from the 
introduction site. Many of the larvae dis
sected showed low-level infections which 

indicate that horizontal transmission had 
occurred during the season. The experi
mental release sites will be closely moni
tored for the next few years to determine 
the impact these pathogens have on gypsy 
moth population levels. New field sites will 
be established as other microsporidia are 
properly identified and found to demon
strate the desired characteristics necessary 
for persistence and spread in wild gypsy 
moth populations. 

By Michael Jeffords 
Section of Economic 
Entomology 

Phil Smith Honored 

Dr. Philip W. Smith, former head of the 
Faunistic Surveys and Insect Identification 
Section at the Survey, was given an honor
ary Doctor of Science degree at the sum
mer commencement ceremonies at Eastern 
Illinois University August 10. 

Dr. Smith, who is an internationally 
known zoologist, was at the Survey for 33 
years. Ile was named head of the section in 
1969 and retained that position until he 
retired in 1979. Ile held a dual appoint
ment, also teaching zoology at the Univer
sity of Illinois from 1969 to 1979. 

Although he received his bachelor's de
gree at the University of Illinois, he at
tended Eastern from 1940-1942 and during 
1946-1947. H e holds a master's degree and 
a doctorate from Illinois. 

Two of Dr. Smith's three books have 
been recognized as definitive works in their 
areas: The Amphibians and Reptiles of 
Illinois (first published in 1961 and now in 
its fifth printing) and Fishes of Illinois 
(published in 1979) . The most recent book 
is A Naturalist in the Environmental Crisis, 
which covers most of his life as a zoologist 
and is written in the non-technical style 
particularly interesting to the lay person. 

In addition to the books, he has pub
lished more than 100 papers and belongs to 
many professional societies. H e has served 
on the Board of Governors of the American 
Society of Icthyologists and H erpetologists, 
was editor of its journal, and was the So
ciety's vice president in 1966. 

By Shirley McClellan 
Administrative Unit 
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The Illinois Natural Resources 
Information System (INRIS) 

In recent years, the increasing speed, 
affordability, and availability of large com
puter and communications systems has 
enabled much greater data access than 
previously. The Natural H istory Sur...-cy 
has ta.ken an active part in the automation 
of various natural resources and cn\'iron
mental data sets, bibliographics, zoological 
collections, simulation models, reports, and 
other infomtation. Our two sister Sun·eys. 
the Geological Suffcy and the Water Sur
vey, also have many such "products," as do 
several organizations either affiliated with 
the Department of Energy and Natural Re
sources or having similar missions. Recently 
all three Sunrcys agreed to participate in 
the contribution of these products to the 
Illinois Natural Resources Information Sys
tem (INRIS), so that many persons can 
have the benefit of coopcrati,·c access to a 
large part of the natural resources data of 
Illinois. I:1\'lUS is designed to enable se
lected users within the DE""R; other 
agencies; educational institutions; local, 
state, and federal go\'ernments; businesses; 
and the public to access this information. 
In addition to making selected information 
available to the public, l. RIS should help 
fo~ter a public understanding of the type 
of work performed by the Sun:cys. 

Located on a large Prime minicomputer, 
1,;,.,.1US is a framework through which users 
may access individual products via termi
nals directly connected to the Prime, or 
via modems connected to either terminals 
or personal computers (PCs). (A modem 
is a de, ice which transmits data over 
phone or other communication lines, be
tween different computers.) Access Lo sen
siti,·e infonnation may be restricted to 
certain agencies or groups of individuals. 
All products, of course, remain the prop
erty of the contributing individual or 
agency, and appropriate credit is given to 
contributors. The I:\'RIS Director, Mark 
McReynolds, and others arc available to 
assist contributors in establishing their 
products on lNRIS, including wriling ap
plications programs to facilitate access of 
products by INRIS, and developing ac
counting programs to quantify use of their 
product. 

An I I RIS user can choose a particular 
product from a series of menus, sin1ply by 
typing Lhc number corresponding lo that 
menu choice. Alternati\'cly, commands 
which directly access each product are 
available. If the product chosen is a sim
ulation model it prompts the user for the 
required data. If a user is missing certain 
data items, some models can pro\'ide him 
with ''default" data Yalues, which arc the 
model developer's best approximations of 
average values for each data item. The 
user can choose to view output on his ter
minal or PC screen, transfer it into a file on 
his PC ( or with users ha, ing logins on the 
Prin1e, redirect it to another Prime file ex
ternal to !1 RIS), print it at his PC 
printer, or ha, e it printed at the Survey 
line primer. 

The lNRIS staff will be continuing to 
add more products. Current products in
clude several agricultural news items from 
1 llinois and national sources, updated daily 
or biweekly. These include news about 
agribusiness, changes in federal agricultural 
programs, applications of agricultural re
search, care of livestock, pesticide and 
herbicide information, tillage practices, etc. 
ln addition, the Emergency Pest Reports, 
the Cereal Rust Bulletins and other mes
sages from US Department of Agricul
ture APHIS ( the Animal and Plant Health 
Inspection Service) are available and are 
regularly updated. ,\ few agricultural and 
entomological sin1ulation models arc avail
able, including models projecting the soy
bean defoliating pest population le\'el a t 
which it becomes economically advan
tageous to apply pesticides, and the pre
dicted crop damage in \'arious regions of 
Illinois due to black cutworm infestation. 
In addition, selected Illinois weather data 
and forecasts are available. A data base of 
lllinois soil tn>e data from the Soil C:on
ser\'ation Service is available, which con
tains se,·eral geological and agricultw·al 
parameters for each Illinois soil type. 

INRIS also contains an on-line version 
of the Illinois Directory of Systematists 
and Ecologists, compiled b)' Sun·ey per
sonnel, whereby ei,q>erts in \'arious fields of 
ecology and taxonomy can be located. A 
large bibliographic data base concerning 
United Stales bird publications is a\'ail-
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able. This gives the user the ability to 
search by a publication's title, subject, date, 
author's name or field of expertise, a num
ber of kC)WOrds in the publications, and 
other parameters. Other faunistic bibli
ographics written in the same data base 
format are planned as later products .. \!so, 
the Geographic ames Information System 
will soon be available, which will enable 
users to access several types of data con
cerning Illinois place names. 

Although several of the ideas upon 
which INRIS is based have been con-

tributed by a number of persons, the cur
rent version of the system was developed 
primarily by Annette J rolloway and man
aged by Ed Armbrust. Those who would 
like to use or to contribute data to INR[S 
arc encouraged to contact Mark McRcyn
olds, INRIS Director, at (217) 333-6006, 
or by mail at I 72 • atural Resources Build
ing, 607 Ea,t Peabody Dri,·e, Champaign, 
IL 61820. 

By Mark M cR eynolds 
Section of Economic 
Rntomology 
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