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LIFE HISTORY AND OUTBREAKS OF AN 
OAK LEAFROLLE R, ARCHIPS SEMIFERANUS 

(LEPIDOPTERA: TORTRICIDAE), IN MICHIGAN 

Louis F. Wilson 
North Central Forest Experiment Station 

USDA Forest Service 
East Lansing, ~ i c h i g a n l  

In the late 1960's an outbreak of yellow-green tortricid larvae occurred over 
hundreds of thousands of acres of red oaks in northeastern Lower Michigan. At first the 
insect was thought to be the fruittree leafroller, Archips argyrospilus (Walker); adult 
specimens, however, were identified by f re em an^ as A .  serniferanus Walker. On forest 
lands oak or pine was the preferred cover type. In urban areas, the problem was acute 
where red oaks were the predominant shade tree. 

In 1969 and 1970 I observed this insect to learn about its life history, habits, and 
distribution. Besides regular field collections, some cage studies and laboratory rearings 
were done. 

RECENT OUTBREAKS 

Freeman (1958) reports A. serniferanus feeding on Quercus spp. and Pyrus m i u s ,  
and says it is widely distributed but restricted to the southern half of the North 
American continent. The principal host species in Michigan are northern pin oak, Quercus 
ellipsoidalis E. J. Hill, and northern red oak, Q. rubra L., and the major outbreaks have 
been in the northeastern part of Lower Michigan where these oaks are abundant. Oaks of 
all ages are attacked (Fig. 1). 

The recent outbreak was first noticed in 1965 but aerial surveys made by the 
U.S.D.A. Forest Service were not able to detect defoliation that year. Heavy defoliation 
occurred in Oscoda County in 1966 and lesser defoliation occurred in surrounding 
counties. The outbreak reached its peak in 1968 when it extended over parts of Ogemaw, 
Oscoda, Montmorency, Crawford, Alcona, Iosco, and Roscommon Counties. The insect 
population declined in 1969 and collapsed in early summer of 1970. 

The heaviest mortality occurred near the end of the outbreak in 1969 in areas 
where heavy leafroller defoliation had occurred for 2 to 4 consecutive years. One or two 
late frosts during June that year weakened the trees sufficiently that healthy-looking 
refoliated trees began dying from the top down in August. Another late frost in early 
June of I970 appeared to be the major reason for the population collapse. The insects, 
then in the third and fourth instars, almost completely disappeared. Casual observations 
suggest that a sap borer, probably Agrilus bilineatus (Web,), may have killed some of the 
weakened trees as well. 

The extent and degree of damage was never fully assessed but at least one-half 
million acres of oaks were attacked and considerable dieback and tree mortality occurred 
where oaks had been heavily and repeatedly defoliated. Mortality was highest in 
Roscommon, Oscoda, AIcona, and Iosco Counties. 

A similar outbreak occurred over part of the same area from 1956 to 1 9 5 8 . ~  At 
that time it also was thought to be the fruittree leafroller, but there is good evidence that 

'office maintained in cooperation with Michigan State University. 
2 ~ .  N. Freeman, Ottawa, Ontario, Canada. 
%ate and Federal insect situation reports, unpublished. 
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Fig. 1. Young oaks completely defoliated by A. semiferanus in 1968 in Oscoda County, 
Michigan, at peak of the outbreak. 

it was A. semiferanus as in the 1965-70 outbreak. The population started to build up in 
1955, and in 1956 the insect defoliated oaks on 214,500 acres in Crawford County. The 
infestation peaked in 1957 when it covered some 350,000 acres in parts of Crawford, 
Roscommon, Ogemaw, and Oscoda Counties. Branch mortality occurred that year. By 
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1958 some trees had died--especially on the poorer oak sites. The drought that occurred 
from 1955 to  1959 undoubtedly contributed to  the mortality. A severe frost that 
occurred when the leaves were several inches long may have been the major cause of the 
insect population collapse in 1958. 

LIFE HISTORY 

The oak leafroller in univoltine in Michigan and overwinters in the egg stage. The 
life history for Alcona County for 1969-11970 is depicted in Fig. 2. 

Fig. 2. Seasonal development of A. semiferanus on oak in Alcona County, Michigan. 

STAGE WINTER APRIL MAY JUNE JULY AUG. 

EGG 

FIRST INSTAR 

SECOND INSTAR 

THIRD INSTAR 

FOURTH INSTAR 

F I F T H  INSTAR 

PUPA 

ADULT 

EGG 

Egg Stage 
Female moths emerge and oviposit through most of July and early August. Eggs 

are laid in a compact mass on the bark usually to  the side of or just below a twig crotch 
(Fig. 3B). The mass is oval and covered with erect or semi-erect tan scales from the 
female's abdomen (Fig. 3A). Old egg masses are grayish and frequently devoid of scales 
(Fig. 3B). Twenty-six egg masses examined in autumn of 1969 revealed a mean of 48 
eggslmass (range 15-125). Mean egg mass dimensions were 4.2 mm X 2.8 mm. The 
diameter of the twig at the oviposition site averaged 16 mm but varied from 5 mm to 
25 mm. One twig collected had four egg masses around the same crotch with three 

SEPT. 

together and overlapping. They appeared to be from three separate females. 

WINTER 

All eggs, except parts of a few on the periphery, are well concealed beneath the 
scales on the egg mass. Eggs appear brown, probably from the adhesive coating them that 
holds the scales tightly. The eggs vary in shape and dimensions depending on their 
locality in the mass. Those on the periphery are flattened and oval and measure about 
0.63 X 0.55 mm at the widest and narrowest diameters. Those in the center are "on 
edge" and if cut from above resemble the cells of a honeycomb. They measure about 
0.35 mm wide by 0.69 mm deep. 

Larval Stages 
Five larval instars were indicated from a frequency histogram of 1,494 head 

capsule width measurements and by comparing living larvae with cast head capsules in 
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Fig. 3. Egg masses of A. semiferanus: (A) egg masses on oak bark covered with scales 
from female moth; (B) hatched egg mass located below and to  the side of twig 
crotch of oak. 

their Ieafrolls. First-instar measurements were made on larvae emerging from egg masses 
that were placed in jars in the field in autumn and brought into the laboratory in the 
spring. Behavior and development observations were made on two young oaks caged in 
the field, and one small sapling potted in the laboratory. Mean and range (in mm) of 
head capsule measurements for the 1,494 larvae for the five instars were: 

No. head Mean width 
Instar capsules and S.D. Range 

I 3 7 0.272 * .010 0.267 - 0.298 
I1 193 0.464 + .033 0.393 - 0.565 

111 239 0.719 + .075 0.581 - 0.864 
IV 305 1.075 .099 0.879 - 1.319 
V 720 1.734 + ,123 1.366 - 2.010 

The first-instar larva ecloses in mid-May by chewing an exit hole in the upper side 
(or end) of the egg. The newly emerged larva is greenish-yellow with a shiny bIack head. 
First eclosion appears to  be synchronized closely with bud-break of oak; the leaves are 
about 1.2 mm or shorter at emergence time. The larva seeks out these emerging leaf 
clusters. It then spins a web within the protective concealing folds of the leaves (Fig. 4A) 
and skeletonizes small patches of the upper leaf surfaces within the webbed area. The leaf 
edges may be nibbled on as well. Later the larva moves to new leaves or leaf clusters as 
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Fig. 4. Some leaf webbing and rolling habits of A. semiferanus: (A) first-instar larva 
webbing in folds of young leaf cluster; (B)webbing and folding of leaf of 
late-emerging first-instar larva; (C,D) leafrolling, webbing, and feeding patterns of 
thud- to  fifth-instar larvae; (E) tightly rolled leaf of last-instar larva (occasionally 
encountered). 

the food supply is consumed or dies. A lateeclosing larva encounters leaves that are 
further advanced in development and thus webs two or more touching leaf surfaces 
together, or it rolls the leaf edge t o  form a partly closed fold or cylinder (Fig. 4B). 
Several young larvae may occupy the same leaf or leaf cluster at this time. 

The second-instar larva appears about the thud week in May. The cast first-instar 
head capsule often remains in the webbing. During this stadium the leaf is rolled more, or 
new leaves are added as they are needed for shelter and food. Free feeding occurs along 
the edges and between the large veins during the second and remaining stadia. The leaf or 
leaf cluster may be rolled lengthwise, crosswise, or just along one side to  form a 
cylindrical cavity. Typical habits are depicted in Figures 4C, D, E, and Figure 5. Within 
the leafrolls, only one side is lined with silk; the other side has at  most a few strands. 
Outside, a few compact bundles of silk strands maintain the roll structure (Figs. 4C, D, 
E). Both the leafroll cavity and webbing are relatively free from debris with only an 
occasional frass particle or head capsule. 

Mature larvae exhibit typical torticid behavior when disturbed. They retreat rapidly 
in reverse and drop down on their silk threads. Those dropping over water attract trout 
and other fish. Some fishermen who noticed the activity of this "greeny-worm", as they 
called them, tied trout flies to imitate them during the outbreak. 

Pupa and Adult Stages 

The pupa appears in the leafroll in late June. It is firmly attached to the webbing 
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Fig. 5. Typical leafrolling of last two instar larvae of A. semiferanus. 

by several terminal abdominal hooks. In early July the adult ecloses and vacates the 
leafroll through either end of the cavity. Moths were occasionally observed on the foliage 
during the day and were only seen in flight when disturbed. Oviposition behavior was not 
observed. Freeman (1958) notes that the large brush of closely packed, corrugated scales 
on the undersurface of the female is likely the group used to cover the eggs. 

DISCUSSION 

Outbreaks of A. semiferanus appear to be short-lived, seldom lasting more than 5 
years in Michigan. Frost and drought contribute both to oak mortality and leafroller 
decline. A current outbreak of this insect in ~ennsylvania? which erupted in 1967, 
continued through 1971 but showed signs of decline by 1972 from parasites and 
predators. Degree and extent of mortality are not known for Michigan, but the 
Pennsylvania outbreak, which is probably twice as devastating, covered over 1 million 
acres by 1971; losses totaling $56 million in stumpage value alone are predicted by the 
end of 1972. 

It is more difficult to assign an economic loss for Michigan. On forest lands some 
of the oak killed is scrub oak that is occasionally underplanted with red pine. Where 
management plans included release of the pine simply by killing the oak, the mortality of 
oak here perhaps constituted an economic gain. Other plans included commercially 
harvesting the oak for pulpwood. From the wildlife standpoint the oak provided acorns. 
In urban areas such as in and near the town of Mio, which relies heavily on tourism, thc 

4~ennsylvania Forest Pest Reporter 49 ( 1  972). 
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insect denuded and killed many of the predominant shade trees. Dead oaks along 
roadsides were aesthetically unpleasing to residents and tourists alike. 

LITERATURE CITED 

Freeman, T. N. 1958. The Archipinae of North America (Lepidoptera: Tortricidae). Can. 
Entomol. Suppl. 7, p. 20-21. 
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William L. Hilsenhoff 
Department of Entomoiogy, University of Wisconsin, Madison 53706 

In 1967 Mary Davis Ries published a list of 117 species of Odonata known to  occur 
in Wisconsin, and later (1969) reported details of the distribution of species new to the 
state list. Collections from the Pine-Popple River in northeastern Wisconsin (Hilsenhoff 
1972) added four more species t o  the list. Five additional Wisconsin records are reported 
below as the result of occasional collections made throughout the state. 

1. Progonzphus obscums (Rambur) 1842. On July 10-1 1 ,  1970 two male adults were 
collected from the sandy shores of Pine Lake in Waushara County, and several others 
were observed both on Pine Lake and nearby Long Lake. On July 22, 1965, five nymphs 
were obtained from Pine Lake, Marquette County where a boy was selling them to 
fishermen for bait. Two small nymphs were also collected from Casey Creek in Washburn 
County. 

2.  Ophiogomphus anomalus Harvey 1898. A teneral male and its nymphal exuviae 
were collected June 11, 1967 from the South Fork of the Flambeau River in Sawyer 
County. 

3. Nasiaeschna pentacantha (Rambur) 1842. The distinctive nymph was collected 
from Black Earth Creek in Dane County, October 15, 1964, and from a backwater of the 
Chippewa River in Buffalo County, September 28, 1970. 

4 .  Neurocordulia yamaskanensis (Provancher) 1875. A mature nymph was collected 
from the East Fork of the Black River in Jackson County, May 23, 1969. I t  was 
identified as this species by Dr. Minter Westfall after comparison with exuviae of reared 
N. obsoleta (Say) 1839. I have further compared it with exuviae of N, yamaskanensis 
reared by Prof. E. M. Walker and find it to be identical. 

5. Williai~zsonia fletcheri Williamson 1923. A female adult was captured at Woods 
Creek, Florence County on June 21, 1970. 
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yamaskanensis. 

LITERATURE CITED 

Hilsenhoff, W. L. 1972. Aquatic insects of the Plne-Popple River, Wisconsin. Odonta 
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NOTES ON THE FOOD OF CYCHRlNl (COLEOPTERA: CARABIDAE) 

Andrd Larochelle 
Bourget College, C.P. 1000, Rigaud, Qudbec 

In this paper, the food of nineteen species of Cychrini is given, for three genera: 
Cychrus, Scaphinotus and Sphaeroderus. The beetles of this tribe seem to be nearly 
exclusively carnivorous, feeding principally on snails and slugs, exceptionally on insects 
and vegetable matter. The head is narrow and prolonged; the mandibles are elongate and 
prominent, with two acute median teeth in outer half, apparently well adapted for 
entering the opening of a snail shell. The beetles may be useful in keeping down harmful 
molluscs. 

The purpose of this study was to compile a list of data on the food of some Cychrini, 
from the literature and observations in the field. Almost all species live in forest country 
and appear to be nocturnal. Cychrus caraboides Linnd, Cychrus dufouri Chaudoir, 
Scaphinotus bilobus Say and Sphaeroderus lecontei Dejean have been noted searching for 
food on rainy days. 

SPECIES ACCOUNTS 

Cychrus sp. Snails, France (Jeannel, 1941; Grassd, Poisson and Tuzet, 1961; Colas, 1962). 

Cychrus attenuatus Fabricius. Fly mites, Germany. This species is attracted to  various 
baits (Niissler and Gramer, 1966). 

Cychrus caraboides Linnd (rostratus Fabricius). Snails, Denmark, England, France and 
Germany (Fowler and Donisthorpe, 1913; Blunck, 1925; Burmeister, 1939; West, 1942; 
Auber, 1951; Niissler and Gramer, 1966). According to the last authors, the species is 
attracted to  various baits. 

Cychrus dufouri Chaudoir. Snails, France (Jeannel, 1941). 

Cychrus rnorawitzi Gdhin. Snail (Gonyodiscus pauper Gould), Japan (Bates, 1883). 

Scaphinotus sp. Snails, U.S.A. (Dillon and Dillon, 1961). Slugs, U.S.A. (Essig, 1926). 

Scaphinotus andrewsi Harris. Catbriar (Smilax) berries, U.S.A. (Beutenmuller, 1918). 

Scaphinotus angustatus Harris. Repeatedly collected in bait traps with fruit and honey, 
Canada (Lindroth, 196 1). 

Scaphinotus angusticollis Mannerheim. Slugs, Canada (Fletcher, 1901). 

Scaphinotus bilobus Say. Snails, Canada (J.C. Aubd, J.-P. Laplante and A. Larochelle, 
personal communication and unpublished data). 

Scaphinotus elevatus Fabricius. Snails, U.S.A. (Dillon and Dillon, 1961). Caterpillars, 
U.S.A. (Collins, 1926). Maggots, U.S.A. (Weeks, 1914). Sugar drippings, U.S.A. (Weeks, 
1914). 

Scaphinotus guyoti Leconte. Snails, U.S.A. (Barr, 1969). 

Scaphinotus interruptus Mdndtries. Slugs and snails, U.S.A. (Ingram, 1946). 

Scaphinotus marginatus Fischer. Slugs, Canada (Fletcher, 1901). Eggs of Diptera, U.S.A. 
(Stage and Yates, 1939). 
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Scaphinotus punctatus Leconte. Molluscs, insects and berries, U.S.A. (Noonan, 1967). 

Scaphinotus ridingsi Bland. Snails, U.S.A. (Leng, 1917). 

Scaphinotus unicolor Fabricius. White grubs of the May Beetle, U.S.A. (Fattig, 1949). 

Scaphinotus viduus Dejean. Snails, Canada and U.S.A. (Schaupp, 1878a;Fyles, 1901; R. T. 
Bell and J.-P. Laplante, personal communication). Slugs, Canada (Fyles, 1901). The 
species was caught at sugar (Shoemaker, 1919). 

Sphaeroderus sp. Slugs and other molluscs (Chagnon and Robert, 1962). 

Sphaeroderus canadensis Chaudou. Snails, Canada and U.S.A. (Schaupp, 1878a;H. Goulet, 
personal communication). 

Sphaeroderus lecontei Dejean. Snails, Canada and U.S.A. (Schaupp, 1878a;Lindroth, 1955 
and 1961; H. Goulet and A. Larochelle, personal communication and unpublished data). 
Slug, Canada (A. Larochelle, unpublished data). Larva, U.S.A. (Schaupp, 1878b). 

Sphaeroderus nitidicollis Chevrolat. Snail, Canada (A. Larochelle, unpublished data). 

Sphaeroderus nitidicollis brevoorti Leconte. Snails, Canada and U.S.A. (R. T. Bell and H. 
Goulet, personal communication). 
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BOOK REVIEW 

THE COMPLEAT NATURALIST: A LIFE OF LINNAEUS. Wilfrid Blunt. New York: The 
Viking Press, 1971. 256 pp. $14.95. 

Not all historians agree thoroughly with Julius von Sachs' suggestion in the Geschichte 
der Botanik (1875) that the work of Carl von Linnd marked the conclusion of an old 
epoch rather than the beginning of a new one, but it is true that most of Linnaeus' 
contributions were elaborations of the views of his predecessors. Except to historians of 
science, his sexual system of the classification of plants is all but forgotten. Yet as the 
grand nomenclator of the eighteenth century, and the regulator and popularizer (if not 
the innovator) of binomial nomenclature in biology, his place is secure in our memory. 

There has not been a really thorough biography of Linnaeus since Theodor M. Fries' 
Linnk: Lefnadsteckning (1903), adapted in English by Benjamin D. Jackson as Linnaeus 
(1923). Wilfrid Blunt's The Compleat Naturalist does not attempt to fill the need for an 
extensive modern study; this is rather a popularized biography and extensively illustrated 
table-book. Readers who recall Blunt's excellent The Art of Botanical Illustration (1950) 
will find the same blend of scholarship and visual appeal here. Linnaeus is presented in 
his varied aspects, from the explorer who endured hardship in his perigrination of 
Lapland (and thereafter enjoyed appearing upon occasion in Lapp costume), to the 
conceited scholar who could write of himself that "No one before him had purqued his 
profession with greater zeal and had more hearers; made more observations in natural 
history; had fuller insight into all the three kingdoms of Nature; been a greater botanist 
or zoologist ...." Blunt gives us Linnaeus en pantoujles, and the result is delightful reading 
for anyone at all interested in the history of biology. 

The multitude of illustrations, both color and black-and-white, leads to the only 
possible adverse criticism of the book; it is, if possible, over-illustrated, with some of the 
embellishments having only marginal relevance to the text. Errors of fact, such as the 
misquotation from von Sachs on page 10, are few. (von Sachs did not say that Linnaeus 
"never made a single important discovery throwing light on the nature of the vegetable or 
animal kingdom"; he restricted his observation to  "the vegetable world", but might well 
have agreed with Blunt's version.) Historian of science William T. Steam has contributed 
an appendix on Linnean classification, nomenclature, and method, which will serve as an 
excellent introduction to  the subject. 

Ronald S. Wilkinson 
The Library of Congress 
Washington, D.C. 20540 
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WING-DIMORPHISM I N  CYMINDIS CRIBRICOLLIS DEJEAN 
AND C. NEGLECTA HALDEMAN (COLEOPTERA: CARABIDAE) 

And& Larochelle 
Bor~rget College, C.P. 1000, Rigand, Quibec 

One hundred and forty-nine specimens of Cymindis cribricollis Dejean and fifteen 
specimens of C. neglecta Haldeman from Quebec were examined for wingdimorphism. 

Cymindis cribricollis Dejean. The hind-wings of this species are generally vestigial but a few 
long-winged specimens from New Hampshire, Massachusetts, Michigan, Ontario and 
Newfoundland were seen by Darlington (1936) and Lindroth (1955). I have examined 149 
specimens of this species from Quebec and I record 18 fully-winged specimens from the 
following places: Bonaventure County, Bonaventure, 16.VII.1970 (2 females, 7 males); 
Charlevoix-Est County, Saint-Fidhle, 19.V11.1965 (1 male); Chicoutimi County, Cap Jaseur, 
25.VII.1963 (2 females); Gaspd-Ouest County, Mont-Albert, 3.VII.1965 (1 female); 
Lac-Saint-Jean-Ouest County, Roberval, 10.V.1959 (1 female); Saguenay County, Rivihre d 
l'Huile, 14.VII.1971 (3 females); Tdmiscamingue County, Belleterre, 7.V.1968 (1 male). In 
Quebec, the long-winged condition occurs in both sexes, but is rather uncommon and not 
geographically restricted. Macropterous individuals can probably fly and are found together 
with micropterous specimens in the same populations. 

Cymindis neglecta Haldeman. The hind-wings of this species are dimorphic, normally 
vestigial but one fully-winged specimen from New Hampshire was seen by Darlington 
(1936). I examined 15 specimens of this species from Quebec but no fully-winged specimens 
were seen. 

LITERATURE CITED 

Darlington, P.J., Jr., 1936. Variation and atrophy of flying wings of some Carabid beetles. 
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BOOK REVIEW 

BEES. THEIR VISION, CHEMICAL SENSES, AND LANGUAGE. Karl von Frisch, the 
University of Munich. Revised edition. Cornell University Press, Ithaca, New York and 
London. 157 pages. $7.50 ( 3.50), paperback $2.45. 

Karl von Frisch made a 3-month lecture tour through United States in 1949 on the 
initial invitation of Cornell University. His lectures, primarily concerned with vision and 
communication of honey bees, stimulated so much interest that they were put together 
in book form and published by Cornell University Press in 1950 under the above title. 
The 1972 revision, with 38 additional pages and revised figures and references brings this 
important little book up to date. 

The book is of interest to entomologists and students of animal behavior as well as 
beekeepers and the general public. It is a pleasure to read and can be understood by the 
non-scientist. This is not a popular, romantic book about bees; it is a factual account of 
research on bee behavior but it is written with such clarity and precision that it is readily 
understood and a pleasure to read. A more complete, 566-page treatise "The Dance 
Language and Orientation of Bees" by von Frisch was published in German in 1965 and 
in English in 1967. 

The research of von Frisch and his associates, on bee behavior, has had many 
important applications to beekeeping practices, particularly those relating to crop 
pollination. The book can be recommended for anyone's library but it provides an 
excellent opportunity for all zoologists and entomologists to become familiar with this 
fascinating field of study. 

E. C. Martin 
Department of Entomology, 

Michigan State University, 
East Lansing, Michigan 4882 3 
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THE IMPORTANCE OF SAPERDA INORNATA AND OBEREA 

SCHAUMll  (COLEOP'TERA: CERAMBYCIDAE) GALLERIES AS 
INFECTION COURTS OF HYPOXYLON PRUINATUM 

IN TREMBLING ASPEN, POPULUS TREMULOIDES~ 

John C. Nord and Fred B.  night^ 

Trembling aspen, Populus tremuloides Michaux, and bigtooth aspen, P. grandidentata 
Michaux, are hosts of numerous species of injurious insects and microorganisms (Harrison 
1959). Only a few of those organisms, however, are directly responsible for mortality of 
healthy trees. The fungus Hypoxylon pruinatum (Klotzsche) Cke. is most important in that 
respect, killing 1-2% of the standing volume annually in the Lake States (Anderson 1964). It 
invades and spreads in cambial tissue, killing it and eventually the branch or stem by 
girdling. Initially, a canker appears as a sunken, yellowish-orange area in the bark (Anderson 
1956). In a later stage the outer bark raises in blister-like patches and sloughs off exposing 
blackened, crumbling cortex. 

H. pruinatum apparently can establish itself only in a bark wound (Gruenhagen 1945) or 
possibly in non-wounded bark tissue above branch axils according to French and Oshima 
(1959). Gruenhagen (1945) called H. pruinatum a wound parasite because he was able to 
establish infections by inoculation only in wounded bark. He listed the various causes of 
wounds which could serve as infection sites of H. pruinatum: 1. weather; e.g., wind, ice, 
lightning; 2. man; e.g., ax wounds, logging damage; 3. animals and birds; e.g., deer scraping, 
porcupine chewing, sap-sucker borings; 4. insects; e.g., bark borers, chiefly Saperda calcarata 
Say. The primary cause(s) of wounds which serve as infection courts for H. pruinatum has 
not been ascertained. 

Gruenhagen (1945) examined all insect-borer holes up to 8 feet above the ground in 
trunks of trembling and bigtooth aspen on eleven 1/10 acre plots in Wisconsin and found 
only 14 of 1018 (1.4%) to be at the center of hypoxylon cankers. He thought that borers 
like the poplar borer, S. calcarata, were not vectors of the fungus since so few of their 
galleries were infected. However, it was postulated that the sap which oozes out of the 
entrance hole serves as a spore trap and culture medium for the fungus in which it 
germinates, grows, and subsequently invades the cambium via the entrance hole. 

Graham and Harrison (1954) found hypoxylon cankers associated with the galleries of 
wood boring insects, especially the cerambycid, S. calcarata and 2 buprestids, Agrilus sp. 
and Dicerca tenebrica Kby. However, the importance of the galleries of those species as 
infection courts of H. pruinatum has not been evaluated. 

Harrison (1959) also found H. pruinatum associated with the galleries of 3 other 
cerambycids: S. concolor LeConte (=S. inornata Say), S. moesta LeConte, and Oberea 
schaumii LeConte. The larvae of these cerambycids li.~e in the stems of aspen suckers and 
seedlings and also in the twigs of larger trees. The biologies of S. inornata and 0. schaumii 
were reported by Nord et  al. 1972a and 1972b. Reported here are the results of 2 surveys 
designed to evaluate the importance of the galleries of S. inornata and 0. schaumii as 
infection courts of H. pruinatum in large trees and in young suckers of trembling aspen. 

'Research partially supported by  the North Central Forest Experiment Station, Forest 
Service, U. S. Department of Agriculture. The field work was done on the Ottawa National 
Forest. 

2~espectively: Southeastern Forest Experiment Station, Forest Service, U. S. 
Department of Agriculture, Athens, Georgia 30601, and School of Forest Resources, 
University of Maine, Orono, Maine 04473. 
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METHODS 

The location and the methods of the borer and H. pruinatum survey in 12 stands of Iarge 
trembling aspen trees are given in a another paper (Nord and Knight 1972). In 1963 a 
survey of borer galleries and the incidence of H. pruinatum was conducted in 6 sucker 
stands of trembling aspen. The trees in those stands ranged from 2-5 years of age, 0.3-1.3 
inches in diameter 6 inches above the ground and 4-16 feet tall. In each stand all suckers, 
galleries, and hypoxylon cankers in 2 parallel, 0.1 acre strips (6.6 ft  wide and 660 ft  long) 
132 ft  apart were tallied. Hypoxylon-like cankers were identified by their outward 
appearance. Cultures were not made for positive identification of the fungus so the cankers 
are referred to as hypoxylon-like cankers. 

RESULTS 

Injury t o  the Host 

Except for occasional wind breakage at  S. inornata galls, there was no killing of twigs in 
large trees or suckers infested by S. inornata and 0. schaumii (Nord et  al. 1972a and 
1972b). H. pruinatum infections killed twigs and suckers (when on the main stem) by 
girdling. Infections on twigs, whether associated with borer galleries or not, were localized 
and did not spread very far from the point of entry. The twig died beyond the infection and 
the fungus looked as if it died also or was arrested soon afterward. Thus, the infection did 
not spread to the main branch or stem. 

Survey in Large Trees 

The incidence of hypoxylon-like cankers in the branches of large trembling aspen was low 
(Table 1). Of 1750 branches examined, only 40 (2.3%) had cankers. However, 7 (17.5%) of 
the 40 cankers were associated with S. inornata galls (Fig. 1) and 7 (17.5%) were associated 
with 0. schaumii galIeries (Fig. 2 ) .  

Only 1 first-year gallery was found associated with a hypoxylon-like infection; that was 
an 0. schaumii gallery in a twig from a large tree (Fig. 2). On the basis of Bier and Rowat's 
(1962) finding that H. pruinatum infection probably does not take place during the growing 
season when bark moisture content is high, and because of the virtual absence of infection 
in first-year galleries in this study, first-year galleries were considered not susceptible to 
infection. All other galleries were considered susceptible to infection for the purposes of 
discussion. Of 448 susceptible S. inornata galls only 1.6% had been or were infected by H. 
pruinatum while 3.3% of 2 11 susceptible 0. schaumii galleries had been or were infected 
(Table 1). 

Survey in Sucker Stands 

The incidence of hypoxylon-like cankers in the 6 sucker stands sampled was also very 
low. No cankered stems were found in 3 of the stands and only 7 were found in the other 3 
(Table 2). One canker was associated with a S. inornata gall and 1 with an 0. schaumii 
gallery. Both of those infections were found in the same stand. Only 2% of the 51 
susceptible S. inornata galls were infected while 7.7% of the 13 susceptible 0. schaumii 
galleries were infected. 

Very few gallery-centered infections were found in suckers collected during the biology 
studies (Nord et  al. 1972a and 1972b). Only 1 sucker stand was found in which many galls 
of S. inornata served as infection courts of hypoxylon-like cankers. That was in a little patch 
of trembling aspen less than 114 of an acre in area near Ann Arbor, Michigan. 
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Table 1. The incidence of hypoxylon-like cankers associated with the susceptible S. 
inornata galls and 0. schaumii galleries in the crowns of 180 large trembling aspen. 

Branches ~usce~ t ib l e ' f  susceptible? 
With Cankers* S. inornata Galls 0. schaumii Galleries 

A S Number -- 
r i Branches 
e t Sampled Number Percent Number Number Percent Number Number Percent 
a e Cankered Cankered Cankered Cankered 

* ~ l s o  equals the number of cankers. 
t ~ o t a l  number of galls or galleries minus current year's attacks (see text). 
t ~ u m b e r  of cankered galls where the site of infection was questionable in parenthesis 

DISCUSSION 

The percentage of borer galleries associated with hypoxylon-like cankers in large 
trembling aspen was low, but the number of cankers (40) found was low also. What may be 
important is, that of the cankers found, a relatively high percentage (35%) was associated 
with borer galleries, 17.5% with S. inornata and 17.5% with 0. schaumii. Likewise, in the 6 
sucker stands sampled, 2 of the 7 (28.6%) cankers found were associated with these borers. 

I t  may be that under certain conditions borer galleries become even more important as 
infection courts of H. pruinatum The prevalence of hypoxylon canker does fluctuate. 
Smiege and Anderson (1960) reported that the percentage of trees infected on permanent 
sample plots in northern Minnesota from 1953 to 1959 ranged between 1.8% and 3.3%. 
Under more favorable conditions extensive spread of the fungus from twig infections may 
occur leading to a serious stem infection which would kill part or all of the crown. 
Therefore, the prevalence of infected galleries and the ability of the fungus to spread during 
exceptionally favorable years should be investigated. 

On the other hand, it was not surprising that the incidence of infection in S. inornata and 
0. schaumii galleries, especially in the active galleries, was low. It may have been necessary 
for the survival of the species that they adapt some kind of mechanism to avoid the high 
mortality that such an infection would cause. Such a mechanism may involve the selection 
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Table 2. The incidence of hypoxylon-like cankers associated with the susceptible S. 
inornata galls and 0. schaumii galleries in six young trembling aspen sucker stands. 

Suckers ~usceptible'f ~usceptible'f 
with cankers* S. inornata Galls 0, schaumii Galleries 

Stand Number Per 
Suckers Acre Number Percent Number Number Percent Number Number Percent 
Sampled Sucker Canker- Canker- Canker- Canker- 

Density ed ed ed ed 

Total 6248 - 7 0.1 5 1  1 2.0 13 1 7.7 

* ~ l s o  equals the number of cankers 
t ~ o t a l  number of galls or galleries minus current year's attacks (see text). 
$TWO 0.075 acre strips sampled instead of two 0.10 acre strips 
6 4 9  bigtooth aspen suckers included 

of the oviposition site by the female, timing of oviposition, or some other behavior of the 
female or  larva. 

Bier and Rowat (1962) suggested that infection by H. pruinatum probably occurs during 
the dormant season when bark turgidity is most likely to be below 76%. If this is true of 
Michigan trembling aspen, the reason that most of the borer wounds were not infected may 
have been egg inviability and the high mortality occurring soon after oviposition in both 
species (Grimble and Knight 1970, 1971), which allowed callusing over of the wound 
before fall. Infection of galleries where the larva survived ,the first summer may have been 
prevented by the antibiotic effects of other fungi and bacteria which undoubtedly inhabit 
the injured bark and wood tissues. Or perhaps rapid callusing over of the wound or a 
physiological change in the injured tissue before the onset of the dormant season might have 
prevented infection in those cases. 
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THE RELATIONSHIP OF THE ABUNDANCE OF SAPERDA INORNATA 
AND OBEREA SCHAUMll (COLEOPTERA: CERAMBYCIDAE) 

I N  LARGE TREMBLING ASPEN, POPULUS 
TREMULOIDES, TO SITE QUALITY~ 

John C. Nord and Fred B.  night' 

Saperda inornata Say and Oberea schaumii LeConte are cerambycids that inhabit the 
stems of trembling aspen, Populus tremuloides Michaux, root suckers and the twigs of larger 
trees. The biologies of those species in northern Wisconsin and Upper Michigan were 
reported by Nord et al. (1972a and 1972b). S. inornata oviposits on the cambium under 
horseshoe- or shield-shaped egg niches gnawed in the outer bark by the female. The term 
"egg niche," connotes an oviposition place prepared by the female using the mandibles and 
ovipositor (Linsley 1959). There are usually 2 or 3 egg niches at one level on the stem or 
twig, and a globose gall consisting of callus tissue forms there. The larvae feed in the cambial 
and callus tissue around the gall and require 1 or 2 years to complete development. The 0 .  
schaurnii female gnaws an elongate, rectangular egg niche in the outer bark and deposits an 
egg on the cambium beneath it. The larva bores downward from the egg niche in the wood. 
Most individuals require 3 years to complete the life cycle; but some take only 2 years, 
while others take 4 years. 

A survey designed to determine the importance of the egg niches and galleries of S. 
inornata and 0. schaumii as infection courts of Hypoxylon pruinatum (Klotzsche) Cke. in 
large trembling aspen was begun in 1962 in Iron and Ontonogan Counties, Michigan. The 
data from that survey indicated that abundance of borers might be correlated with the site 
quality of the stand. Therefore in 1963 the survey was redesigned to detect differences in 
abundance between stands of different site quality. Since the redesign concerned only the 
selection of stands, not the sampling procedures used within the stand, most of the trees 
sampled in 1962 were incorporated into the redesigned survey. 

The data collected in conjuction with the survey also make possible conclusions regarding 
the distribution of borer galleries within the crowns of large trees. Those results and a 
discussion of competition between S. inornata and 0 .  schaurnii are given in another paper 
(Nord and Knight, 1972a). The incidence of H. pruinatum in the galleries was reported by 
Nord and Knight (1972b). 

METHODS 

In the fall of 1962 and 1963 trembling aspen stands were sampled in 4 areas, one in 
Ontonogan County (I), one in Gogebic County' (II), and 2 in Iron County (111 and IV). In 
each area 3 stands differing in site quality were selected in as close proximity to each other 
as possible. The index of site quality used was the average total height of the dominant and 
codominant trees over their average age. Site index curves for trembling aspen prepared by 
Graham et al. (1963) were used to define 3 site quality classes as follows: good, 60 ft. or 
more (56+ ft.) at age 30 years; medium, 50 ft. (46 to 55 ft.) at age 30 years; and poor, 
40 ft. (36 to 45 ft.) at age 30 years. A quick estimate of site class of a candidate sample 

'~esearch partially supported by the North Central Forest Experiment Station, U. S. 
Forest Service, USDA. The field work was done on the Ottawa National Forest. 

'~espect ivel~:  Southeastern Forest Experiment Station, U. S. Forest Service, USDA, 
Athens, Georgia 30601, and School of Forest Resources, University of Maine, Orono, Maine 
0447 3. 
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stand was obtained by measuring the height and age of several dominant and codominant 
trees, computing the average height and age and referring to the site index curves of Graham 
et al. (1963). In selecting stands to be sampled, an effort was made to reduce variation due 
to variables other than site quality. Only stands between 20 and 50 years of age were used in 
order to reduce the variation due to age and to the size of sample branches. Some branches 
from large old trees were as big as whole crowns of small trees. Partially cut and low density 
stands were avoided as were stands smaller than 5 acres. 

In each sample stand, 15 trees in 3 groups of 5 were selected and felled. The first sample 
tree in each stand was selected haphazardly, i.e. by walking into the stand and choosing a 
dominant or codominant tree. It and its 4 nearest neighbors constituted Group 1. Group 2 
was located by pacing a distance of 2 chains from the center of Group 1 in an arbitrary 
direction which was chosen in order to  miss roads, clearings, ecotones, etc. After pacing the 
2 chains, the nearest dominant or codominant tree and its 4 nearest neighbors were 
designated as Group 2. Group 3 was located in a like manner, 2 chains from the center of 
Group 2.3 

Each of the 15 sample trees was felled. Its branches were numbered starting with the 
lowest live branch and proceeding toward the top. Using a random numbers table, 10 
branches were selected from each tree. The following data were recorded from each tree and 
sample branch: 

Sample Tree 
1. Total height 
2. Diameter at breast height (4.5 ft. above ground) - DBH 
3. Age (dominant and codominant trees only) 

Sample Branch 
1. Total length of the main branch (not including side branches) beyond a maximum 

diameter of 1.5 inches 
2. Aspect in crown, (NE, SE, SW, NW) 
3. Level in crown (lower or upper half of live crown) 
4. Number of current (less than 3 years old) S. inornata galls and number of current (less 

than 4 years old) 0. schaumii galleries 
5. Number of old galls and galleries 
6. Age and diameter of new oviposition sites 
7. Number of hypoxylon-like cankers and number of cankers associated with borer 

galleries 

In all, 150 branches were examined in each stand. Those 150 branches constituted the 
sampling unit and the number of S. inornata galls or 0. schaumii galleries per 150 branches 
was used as the basis of comparison between the 3 site classes. The differences in abundance 
between site classes were tested by analysis of variance. 

The average age of the dominant and codominant sample trees was used as an estimate of 
the average age of the stand. The average height and DBH of the stand was computed from 
measurements of 45 dominant and codominant trees, 15 in proximity of each of the 3 
sample groups. A summary of average height, age, and DBH of each of the 12 sample stands 
is given in Table 1. 

3~ departure in procedure was made in the Site 50 stand, Area IV, to utilize data already 
gathered in 1962 in the disease survey. Fifteen trees were chosen randomly as sample trees 
from the 4 groups of 5 trees felled in 1962. 



1972 THE GREAT LAKES ENTOMOLOGIST 

Table 1. Average height, age, and DBH* of trembling aspen stands surveyed for abundance 
of S. inornata and 0. schaumii. 

Site Average Average Average 
Area Index Height (ft.) Age (~1s.)  DBH (in.) 

*Diameter at breast height (4.5 ft. above ground). 

t ~ a t a  taken in 1962, the remainder, in 1963. 

RESULTS AND DISCUSSION 

Summaries of the current and old S. inornata galls and 0. schaumii galleries found in each 
sample stand, are given in Tables 2 and 3, respectively. Analyses of variance showed that 
there were no significant differences (P=0.95) between sites with respect to  the number of 
currently active S. inornata galls, old galls, and the total number of galls. There were no 
significant differences (P=0.95) between sites with respect to the number of currently active 
0. schaumii galleries and old galleries. However, there were significant differences between 
sites with respect to total number of 0. schaumii galleries. This result appears to be due 
mostly to the large number of current galleries in the poor site quality (Site 40) stand in 
Area I. There were no significant differences between any of the other sample stands with 
respect to total 0. schaumii galleries. 

The grand total for Site 40 stands in all categories except for the number of old 0. 
schaumii galleries was greater than the grand totals for the Site 50 and Site 60 stands. 
However, not all individual Site 40 stand totals were greater. Many were about the same and 
some were less than the Site 50 and 60 stand totals. In other words, there was great 
variability among the individual stand totals. The variability in the number of linear feet of 
branch sampled is considered not sufficient to account for the variability in the number of 
galls and galleries found. There could be some confounding due to the data collection 
covering 2 years (Table 1); but since populations were so low (see below) during both years, 
the effect would probably not change the results. 

The number of borers found in the crowns was small when compared to  the amount of 
branch space available for oviposition. An average of 71.2 ft. of branch was sampled per 
tree. That figure is the total feet of branch, a figure which is much lower than the actual 
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Table 2. Number of current (C) and old (0)  S. inornata galls found in stands of large 
trembling aspen differing in site quality (15 trees sampled in each stand, 1962 and 1963). 

- - - -  - - - 

Site Index 

40 5 0 60 Total 
Grand 

Area C 0 C 0 C 0 C 0 Total 

Total 62 170 49 102 38 121 149 393 542 

space available to  these insects. If the available space in the side twigs had been measured, 
the total available space in linear feet would have been several times the above figure. With 
that in mind, and the fact that the current gallery data represents 3 annual populations of S. 
inornata and 4 annual populations of 0. ~ c h a u m i i , ~  the highest number of current S. 
inornata galls and 0. schaumii galleries per sample tree (ten branches) was 6 and 4, 
respectively. Furthermore, 93.9% of the trees had 2 or fewer current S. inornata galls and 
94.4% had 2 or fewer current 0. schaumii galleries. Almost half of the tree samples 
contained no current galleries. Thus there was no indication that any of the populations 
sampled had been able to exploit the available space and food supply in a stand or even 1 
tree. 

It is still possible that some clones of aspen, because of a genetic trait, may be more 
attractive to ovipositing females or may provide a more favorable environment for the 

Table 3. Number of current (C) and old (0 )  0. schaumii galleries found in stands of large 
trembling aspen differing in site quality (15 trees sampled in each stand, 1962 and 1963). 

Site Index 

40 50 60 Total 
Grand 

Area C 0 C 0 C 0 C 0 Total 

~ 

Total 71 46 39 37 36 48 146 131 277 

4 ~ h e  category "current galleries" includes all currently active galleries plus those inactive 
galleries judged to  be no more than 2 years old in the case of S. inornata and 3 years old for 
0. schaumii. Since S. inornata has a 1 or 2 year life cycle (Nord et al. 1972b), "current 
galleries" includes 3 annual populations -- those from eggs laid in the present year and those 
from eggs laid in the 2 previous years. Similarly, in the case of 0. schaumii, which usually 
has a 3 year life cycle (Nord et  a[. 1972a), "current galleries" includes 4 annual populations. 
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larvae. Knight (1963) found significant differences between clones in the number of 0 .  
schaumii galleries and S. inornata galls; but, because the variability was so great between 
trees and the number of trees sampled from each clone was small (2), he did not consider 
the averages for individual clones to  be valid. In the present study, groups of sample trees 
were not chosen according to clone, so an anlaysis to  detect clonal differences could not be 
made. However, as stated above, no tree appeared to  be unusually heavily infested (i.e. 
unusually susceptible based on number of galleries in relation to the amount of space 
available). Since the populations of both species were low, it is doubtful whether any 
detectable clonal differences would have been valid had an analysis been possible. The 
occurrence of genetically resistant clones is probable but they may be rare. According to 
Postner (1954) and ~iamrnanis (1963) none of the many hybrid poplars tested in Europe 
have shown any significant genetic resistance to  S. populnea L., a species with similar habits 
to S. inornata. 

The reasons for the low borer populations were not investigated in this study. Grimble 
and Knight (1970, 1971) found that various mortality factors, such as parasites, predators, 
adverse weather and possibly pathogens take a high toll. 
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A PERITHOUS (HYMENOPTERA: ICHNEUMONIDAE) 
INTRODUCED FROM EUROPE 

Torolf R. Torgersen 
Pacific Northwest Forest & Range Experiment Station 

Forest Service, U.S. Department of Agriculture 
Juneau, Alaska 9980 1 

A female specimen of Perithous (Hybomischos) septemcinctorius (Thunberg) was 
collected from a spider web in a garage in Ann Arbor, Michigan, on May 4, 1972. The 
specimen was dead but intact and had evidently been trapped the previous fall, although late 
enough that it was not fed on by a resident spider. 

The identification was verified by Dr. Henry K. Townes by matching the specimen with 
several individuals from Denmark, and with a specimen from England that was compared 
with Thunberg's type by Dr. Townes in 1965. 

Previously, this species was known to  occur only in Europe. Aubert (1969:103) records it 
as a hymenopterous parasite of species of Andricus (Cynipidae),Pemphredon, Psen, Psenulus 
(Sphecidae), and possibly Omalus (Chrysididae). 
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A DWARF FORM OF EUPTOIETA CLAUDIA 
(LEPIDOPTERA: NYMPHALIDAE) 

Russell A. Rahn 
106 William Street, Watertown, Wisconsin 53094 

During a collecting vacation in August, 1970, I captured several specimens of Euptoieta 
claudia (Cramer). After spreading the catch, the interesting gradation shown in the 
accompanying photograph was noted. Figure 1 shows a wing span range from 1 318'' 'to 2". 

Fig. 1. Size variation in Euptoieta claudia (Cramer). 

Brown (1965) has indicated that a series of miniature E. hegesia can be found in the 
American Museum, and that the dwarf form of that species was taken in the Santa Rita 
Mountains of southeastern Arizona. The specimens of E. claudia figured here were taken in 
the Dakotas, between August 18 and 21, 1970. The largest specimen at the top was 
"captured" on the radiator of the automobile somewhere in western North Dakota, while 
the remaining specimens were taken at the Outlaw Ranch, near Custer, Custer County, 
South Dakota. The specimens are in the collection of the author. 
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SAGA PEDO (PALLAS) (TETTIGONIIDAE: SAGINAE), AN OLD 
WORLD KATYDID, NEW TO MICHIGAN 

Irving J. Cantrall 
Museum of Zoology, University of Michigan, 

Ann Arbor, Michigan 48104 

At least four species of Old World Tettigoniidae are known to have been introduced into, 
and to have become established in the United States. One of these, Phaneroptera 
quadripunctata Brunner was first taken at Niles, California in 1932 and was reported by 
Strohecker (1952). The other three have been taken during the past two decades. 
Strohecker (1955) recorded Platycleis tessellata (Charpentier) from a specimen captured at 
Placemille, California in 1951, Urquart and Beaudry (1953) recorded Metrioptera roeseli 
(Hagenbach) as occurring at Ville Saint-Laurent and at Montrdal, Qudbec, Canada in 1952, 
and Gurney (1960) stated that the first specimens of Meconema thalassinum (De Geer) were 
taken at Little Neck, Long Island in 1959. All four of these species are established and the 
last three have been extending their ranges. (Kevan, 1961; Rentz, 1963; Johnstone, 1970). 
M. roeseli has moved the farthest, it is found widely distributed in Qudbec and New York, 
and is believed to  occur in Vermont, Pennsylvania and Eastern Ontario (Vickery, 1965; 
Vickery and Kevan, 1967). 

A fifth species, Saga pedo (PaUas) (Fig. I), was found in Section 18 of Tompkins 
Township, Jackson County, Michigan in the late summer of 1970. On September 7, the 

Fig. 1. Saga pedo (Pallas), a katydid new to Michigan and the New World. This adult female 
measures 93 mm from the anterior edge of the head to  the tip of the ovipositor. She 
was posed on Clematis shortly after she died. 
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sharp eyes of 4-Her Ralph Pratt detected the fust specimen which apparently had been 
passed through a lawn mower and thrown to one side as the mower was operated over an 
Iris bed at his home. Although the specimen was nearly severed in two, it was recognized as 
being unusual and was passed on for identification to Mrs. Eleanor Irons, 4-H Club 
Entomology Leader. Mrs. Irons, in turn, took the specimen to John H. Newman, 4-H 
Entomology Program Assistant, at Michigan State University. Shortly thereafter the 
specimen reached my desk. A second individual was taken on September 16 by David Freck 
at a point about onequarter mile distant from the fust. A thud specimen was spotted by 
David Freck on August 1, 1971 at his home as it walked across a driveway. This precipitated 
a S4g4 hunt involving Dr. Louis F. Wilson, Principal Insect Ecologist, United States 
Department of Agriculture Forest Service, East Lansing; three of his children, Scott, 
Barbara, and Daniel; George Heaton; Mrs. Earl Prattand her children, Merlin, Eilene, and 
Ralph; Mr. and Mrs. Earl Freck and two of their chiIdren, David, and Kimberly; and me. The 
vicinities of the capture of the three specimens were thoroughly searched in the late 
afternoon and again, by headlight, after dark in the early evening. AIthough an estimated 50 
man-hours were devoted to the search, not a single specimen was observed. However, two 
days later, on August 18, 1971, a fourth specimen was found by Merlin F'ratt as it lay in the 
highway not far from the Freck residence. It had been run over and was somewhat crushed. 
Number 5 was taken September 9, 1971, as it crawled up Merlin Pratt's pant leg as he stood 
in the driveway of his home, and, finally, specimen number six was taken, also crawling up a 
pant leg, in the yard at the Freck home on August 25, 1972. The capture of specimen 
number six resulted in another Saga field day. On August 28, Mrs. Irons, Mrs. Pratt, several 
4-Hers, Dr. Richard J. Sauer, Extension Specialist in 4-H Youth Entomology, and I devoted 
an estimated 30 man-hours searching again for additional specimens of Saga pedo, all to no 
avail. 

During 1971 one of the Saga specimens was passed about among a number of students 
and teachers of a number of schools in the vicinity of Springport; also photographs were 
taken and exhibited at the Jackson County Fair, with the result that many individuals were 
alerted to  the presence of the insect and became intensely interested in obtaining additional 
specimens. It is remarkable that so much effort has yielded no more than six specimens to 
date, and, of these, five were evidently wandering. Only a single individual was taken in 
anything resembling native vegetation. Matthey (1941:95) has commented on this rarity of 
the species and on his difficulties in obtaining adequate material for research. 

All six specimens of Saga pedo have been taken in two small areas which lie on opposite 
sides of a cultivated field at about onequarter mile distance from each other. One was taken 
in a fallow, ruderal environment vegetated with rather dense covering of;  Lamb's quarters, 
Ragweed, and Burdock / with scattered Wild Carrot and Bouncing-Bet and an understory of 
scattered grasses. Orthoptera taken in the same area as this Saga specimen were Melanoplus 
femur-rubrum femur-nrbnrm, M. sanguinipes sanguinipes, M. bivittatus, M differentialis 
differentialis, Scudderia furcata, Neoconocephalus ensiger, and Conocephalus brevipennis. 
Taken as a whole, and considering their ecological requirements, these species reflect the 
disturbed and artificial nature of the area. The remaining five specimens of Saga were all  
found within a matter of a few feet or yards from such vegetation. 

The Saga taken on August 1, 1971 was caged over soil in a ten-inch flower pot which 
provided ample surface for egg laying. The female was fed on grasshoppers which she ate 
with avidity, consuming as many as six Mehnoplus s. sanguinipes a day. On numerous 
occasions she was noted with her ovipositor thrust to its maximum (about 25 mm) into the 
soil. Examination of the soil revealed that a single egg was laid with each penetration. On 
September 2 this female appeared ilI-at-ease, she refused to eat any food proffered, and on 
September 4 she quietly laid down and died. Subsequent dissection of the specimen 
indicated that all eggs had been laid except four which were undeveloped and lacked a 
chorion. 
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The flower pot containing the eggs was placed in my flower garden with the surface of 
the soil in the pot level with the surface of the soil in the garden. The pot was covered with 
a screen to  prevent escape of newly hatched nymphs. One year later not a single egg has 
hatched. It is possible that the eggs require more than one year for development, for they 
appear to  be quite normal and viable. 

The sixth specimen of Saga had a mat-formed ovipositor. The valves were reduced in 
length, somewhat twisted, and were stuck together in such a way that egg laying was surely 
impossible. This specimen was dissected and 48 eggs were removed. Forty-three of these 
were well-formed, firm, and turgid. Four were not quite mature, lacked a full complement 
of yolk, and yielded to  the pressure of a forceps. Only a single egg was so immature that it 
shriveled upon exposure to  the atmosphere. 

It is of more than passing interest to  hypothesize on how Saga may have found its way 
into the United States. The cultivated field lying between the two areas where specimens 
have been taken is the property of a local family which at one time sent equipment to  
Europe for entry in plowing contests. On one occasion or another equipment was sent to 
England, Denmark, and Italy. Since Saga pedo is parthenogenetic and males are unknown 
(Kaltenbach, 1967), a single egg adhering to, or buried in soil adhering to  a plowshare, could 
account for the introduction. On the other hand, none of these trips has been undertaken 
for at  least ten years, none of the equipment sent to  Europe is believed to have been used on 
the field in question, and I have been informed that, upon return to the United States, such 
equipment would have been subjected to  steam decontamination procedures. However, Saga 
is not common and could have become established as long as ten years ago, no one cares to  
admit that he is responsible for the introduction of an insect, and the equipment could have 
been passed over or been poorly decontaminated at  the port of entry. To me, the plowshare 
hypothesis seems the most likely method of introduction. Based upon distribution given by 
Kaltenbach (1967), Michigan Saga pedo probably originated in Italy. 

Regardless of how the katydid came to  Michigan, it certainly will never be a noxious pest. 
Its carnivorous food habits place it as a beneficial insect similar in ecological status to the 
praying mantids. 

In passing, I would comment on the 4-H Program which is doing such fine work with 
youth. Had it not been for the interest and enthusiasm engendered by the several adults 
mentioned in this report, Saga pedo might well have remained undetected for another 
decade. To each of my 4-H friends I extend my thanks for all they have contributed. My 
appreciation goes to Merlin and Ralph Pratt and to  David Freck particularly for they most 
generously deposited the first five specimens in the University of Michigan Museum of 
Zoology. The sixth is in the Merlin Pratt Collection. 
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FORFICULA AURICULARIA L. (DERMAPTERA: 
FORFICULIDAE) IN MICHIGAN 

Irving J. Cantrall 
Museum of Zoology, University of Michigan 

Ann Arbor, Michigan 48 104 

Although Forficula auricularia Linnaeus, the European Earwig, has been known to  occur 
in Ontario, Canada since prior to 1937 (Vickery and Kevan, 1967), invasion of Michigan by 
this species is of more recent date. A specimen in the University of Michigan Museum of 
Zoology was taken at  Lansing in 1948 and, judging from specimens at  hand, the species was 
fairly common there by 1964. In 1966, Thomas E. Moore, of the Museum of Zoology, took 
a number of specimens at Beulah in Benzie County and informed me that the earwig was 
rather abundant on common milkweed. Since that time there appears to have been an 
explosive build up of populations in the northwestern part of the state. Auricularia is 
reported as occurring in "great numbers" around Benzonia, Benzie County and in 
Charlevoix, Charlevoix County where they have been observed in numbers approaching 
"tens of thousands." I have also seen specimens from Missaukee County, Harbor Springs in 
Emmet County, Alpena in Alpena County, and Detroit, Wayne County. An undocumented 
report indicates that the species was observed in 1971 in large numbers at  Big Rapids, 
Mecosta County. 

Forficula auricularia in Michigan has been observed in houses, garages, in trailer courts, 
in a greenhouse, and in a restaurant. It is common out-ofdoors and has been taken from 
holes and recesses in trees as well as feeding upon milkweed and various vegetable crops. The 
species is a well-known pest in parts of the United States where it can. do much damage to 
vegetable, flower, and nursery crops. 

The European Earwig has probably become established in Michigan in response to 
changing climatic conditions in the state. During the past three or four decades these 
changes have caused numerous animal species to  expand their ranges into the state or to 
undergo rather striking increases in popalation sue. Some of these, such as the European 
Mantid, Mantis religiosa religiosa (Linnaeus), have spread explosively across southern 
Michigan. The European Earwig is now known from scattered localities over the major 
portion of the Lower Peninsula. Indications in Benzie and Charlevoix Counties are that 
these scattered populations will spread and enlarge, and that the citizenry of the state will 
soon have to  cope with yet another noxious insect. 

I am indebted to  John H. Newman and, particularly, to Richard J. Sauer, both of the 
Cooperative Extension Service, Entomology Department, Michigan State University, for 
documented specimens of the European Earwig. An appeal in Insect Alerts by Sauer for 
specimens of and information on this earwig has resulted in a very rapid increase in our 
knowledge of the distribution of auricularia in the State of Michigan. 
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NEW ORTHOPTEROID RECORDS IN MICHIGAN 
DERIVED FROM SAMPLING A SMALL FIELD 

Roger G. Bland 
Department of Biology, CentralMichigan University 

Mount Pleasant, Michigan 4885 8 

A 1.8 acre sandy field in Isabella County, Michigan was sampled in 1971 and 1972 to  
obtain data on ecological and chronological distribution of orthopteroid species (Bland 
and Swayze 1973a,b). The upland field vegetation was a mosaic of numerous non- 
contiguous floral associations (e.g. moss-grass, grass-milkweed, goldenrod-bergamot-fern) 
made up of 58 plant species. The land, bordered by shrubs, trees and a road, was 
relatively isolated. Sampling was done both day and night once a week by using sweep 
nets and 7 to  21 pit traps (some containing molasses as bait). 

We collected 31 species distributed in the following 7 orthopteroid families: Acrididae 
(17), Gryllidae (5), Tettigoniidae (4), Gryllacrididae (1), Tetrigidae (2), Manteidae (1) and 
Phasmatidae (1). Adults of 3 species were collected earlier and 8 species collected later 
than the records for Michigan listed by Cantrall (1968). Twenty three species were 
captured that were previously unrecorded from the county (Table 1). 

Table 1. Capture data for 31 species of orthopteroids from Isabella County, Michigan in 
1971 and 1972. 

Date of 1st Capture Date of Last Capture 

Species Nymph Adult Adult 

Mantis r. religiosa (~innaeus)* 
Diapheromera femora ta (say)* 
Tetrix subulata (Limaeus) 
Tettigidea I .  lateralis (say) * 
Pseudopomala brachyptera (~cudder)*,  t 
Chorthippus c. curtipennis (~arris)*,  $ 
Arphia p. pseudonietana (~homas)* 
Arphia sulphurea (Fabricius)* 
Chortophaga viridifasciata (De Geer) 
Encoptolophus s. sordidus (Burmeister) 
Camnula pellucida (~cudder) t ,$  
Dissosteira carolina (Linnaeus) 
Spharagemon b. bolli ~cudder* 
Spharagemon collare (~cudder)* 
Schistocerca alutacea (Harris)* 
Melanoplus bivittatus (say)*,$ 
Melanoplus confusus ~cudder*,$  
Melanoplus f-r. femur-rubrurn (De 9) 
Melanoplus keeleri luridus (Dodge) 
Melanoplus s. sanguinipes (~abricius)**,$ 
Melanoplus a. angustipennis (Dodge) 
Scudderia f. furcata Brunner 
Neoconocephalus ensiger (Harris)*,? 
Orchelimum gadiator (Bruner)*,$ 
Conocephalus brevipennis (~cudder)* 
Ceuthophilus brevipes ~cudder*  
Gryllus pennsylvanicus Burmeister* 
G, veletis (R. D. Alexander and Bigelow)* 

June 29 
Aug. 3 

May 19 
June 2 

July 29 
Aug. 25 

May 26 
May 26 
June 8 
June 8 
June 29 
May 19 
May 5 
June 13 

June 2 

June 8 
June 15 
June 20 
June 22 
July 20 
June 22 
May 26 

Aug. 3 
----- 
June 2 
Sept. 14 
June 22 
July 6 
Aug. 3 
May 26 
May 26 
Aug. 26 
July 6 
July 17 
July 6 
June 29 
----- 
July 6 
June 15 
Aug. 10 
Sept. 21 
July 6 
Sept. 5 
July 19 
July 13 
July 29 
Aug. 25 
Aug. 17 
Aug. 17 
May 26 

Sept. 28 

June 2 
Sept. 14 
Sept. 7 
Nov. 2 
Sept. 7 
June 29 
June 29 
Oct. 26 
Oct. 26 
Aug. 17 
Sept. 7 
Sept. 7 
----- 
Sept. 28 
Sept. 21 
Nov. 10 
Sept. 21 
Oct. 26 
Sept. 5 
July 19 
Aug. 25 
Sept. 28 
Sept. 7 
Aug. 25 
Oct. 26 
July 6 
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Table 1. Cont'd. 

Species 

Date of 1 st Capture Date of Last Capture 

Nymph Adult Adult 

Allonemobius allardi (R. D. Alexander and 
E. S. ~homas)*,$  July 14 Aug. 25 Nov. 2 

Oecanthus nigricornis F .  Walker Aug. 10 Aug. 17 Sept. 28 
Oceanthus quadripunctatus ~eutenmuller*,$ June 22 July 29 Oct. 19 

* ~ e w  record for county (23). 
?New record for date of earliest capture of an adult (3). 
$ ~ e w  record for latest capture of an adult (8). 
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