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THE NOMENCLATURAL STATUS OF SAPERDA INORNATA SAY 
(COLEOPTERA: CERAMBYCIDAE) 

John C.  ord dl and Fred B. ~ n i ~ h t ~  

Confusion as to the identity and proper name of our common Saperda on trembling 
aspen, Populus tremuloides Michaux, in eastern North America should be clarified. The 
confusion has arisen from three reasons: (1) LeConte failed to distinguish S. concolor 
Lec. (1852) from S. irornata Say (1824); (2) Say's type material was destroyed or lost 
which makes verification impossible; and (3) S. inornata varies from light to dark in 
overall appearance. The former two points are discussed here and the latter will be 
covered in a separate article. 

Authors since LeConte's time have used a variety of binominal and trinominal 
designations for this species. In 1924 J. 0. Martin suggested that the name inornata, 
which had been placed in the Genus Mecas, really belonged in the Genus Saperda and 
that S. inornata should be reinstated replacing LeConte's concolor which Martin, followed 
by Breuning (1952), considered a synonym of inornata. Despite Martin's suggestion, S. 
concolor is in common use today. However, a search of the literature produced evidence 
which substantiates Martin's claim that inornata must stand (Nord, 1968). A summary of 
this search is presented here in detail and a neotype has been proposed so that the 
nomenclature will be stabilized (Nord and Knight, 1970). 

LITERATURE SURVEY 

GENUS SAPERDA FABRIC1US.-The genus Saperda was erected by Fabricius in 1775. 
He included 16 species living mostly in angiospermous trees in Europe, "America" and 
New Zealand. He characterized the genus as follows: 

"Palpi filiformes. 
Maxilh Membranacea, bifida. 
Labium cordatum, truncatum. 
Antennae setaceae." 

The type species of the genus, Cerambyx scalaris Linnaeus, 1758, was f i s t  designated 
by Curtis (1829). The exact Iocation of the type specimen of S, scalaris-if indeed it does 
exist-is unknown, but Linne's main collection belongs to the Linnean Society of 
London. According to Usinger (1964) "a small number, mainly of species described in 
1764.  . .are in the Zoological Institute of the University, Uppsala. One or possibly two 
Linnean 'types' could also be discovered in the collections of the Swedish Riksmuseum, 
Stockholm." Zimsen (1964) gives the location of Fabricius' type material. Most of the 
type material for the 76 species of Saperda which he described is located in various 
European museums. 

Felt and Joutel's (1904) monograph on the genus dealt mainly with North American 
species. They discussed the morphology of these species and their relationships and made 
some comparisons with European species. Breuning's revision (1952) covered the tribe 
Saperdini and included all described species of Saperda. He recognized 37 species and 
numerous subspecies and morphae from Europe, North Africa, northern and eastern Asia, 
and North America, including Saperda inornata Say from Nevada eastward in the United 
States. 

S. INORNATA SAY.-S. inornata was described in 1824 by Say as follows: 

"4. S. inornata. Black, covered with cinereous hair; antennae annulate; elytra 
entire. 
Inhabits Missouri. 

~ U S D A ,  Forest Service, Forestry Sciences Laboratory, Carlton Street, Athens, Georgia 
3060 1 .  
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Body black, immaculate, cylindrical, covered with short, prostrate hair, 
which conceals the punctures: palpi black: antennae rather shorter than 
the body, and, excepting the basal joints, annulate, with cinereous and 
black: thorax cylindric, diameters subequal: elytra entire and subacute at 
tip, which is equally attenuated from the suture and exterior margins. 
Length less than nine-twentieths of an inch." 

Say also noted that "the thorax is entirely destitute of glabrous spots." Most of Say's 
type material has been destroyed or lost as explained below. 

S, CONCOLOR LeC0NTE.-S. concolor was described in 1852 by LeConte from one 
specimen (host unknown) collected in Santa Fe, New Mexico. The original description 
follows: 

"S. concolor, nigra, dense cinereo-pubescens, thorace lineis tribus densius 
pubescentibus, elytris punctatis, breviter cinereo villosus, antennis nigro- 
annulatis, basi nigris, tarsis articulo ultimo brevissimo. Long. .47." 

The claws are simple according to his description of the genus. The type is in the 
Museum of Comparative Zoology, Harvard University. LeConte (1852) was aware of S. 
inornata, for he included it in his paper and said that "this is possibly the male of S. 
concolor Lec." 

Felt and Joutel (1904) recognized two geographic variants of S. concolor: var. 
concolor, the western form which included the type (Sante Fe, New Mexico) and other 
specimens from New Mexico, Arizona, and Idaho; and vat. unicolor, the eastern form 
from midwestern and northeastern U.S. and Canada. The type of var. unicolor is from 
Dover, Norfolk County, Massachusetts and is in the American Museum of Natural History. 

They described var. concolor as "black, finely punctulate, and with numerous small, 
shallow punctures; entirely covered by a dense gray or yellowish gray pubescence except 
at the top of the thorax, where it is less dense, thus giving it a darker appearance and 
increasing the effect of the lateral band; a slight median line on the thorax; antennae 
black, annulated with gray." Variety unicolor was described as "like type, but pubescence 
uniformly dark gray and finer. The punctures are much more numerous than the type 
and are apt to be confluent." In their key, they state that the lateral stripe on the 
prothorax of var. unicolor is wanting or nearly so. 

MECAS INORNATA (SAY).-In 1878 Horn placed Saperda inornata Say in the Genus 
Mecas. He did not mention specifically why he put inornata in Mecas. Although he said 
that he had studied LeConte's and Haldeman's types in preparing the paper, he did not 
mention seeing Say's type material of inornata. In his key, Horn (1878) described M. 
inornata as follows: 

"Body above concolorous. 
Legs black. Thorax usually with two feeble callosities. 
Body above uniformly clothed with cinereous pubescence . . . inornata." 

In the text, Horn (1878) added, "The callosities of the thorax which are feeble at 
best may be wanting," and he placed M. suturnina Lec. as a synonym. 

In 1924 Martin stated that LeConte (1852) did not differentiate concolor from 
inornata. He emphasized the fact that Say (1824) said that there was no trace of thoracic 
callosities. Because of the latter statement and the fact that concolor otherwise agreed 
with Say's description, Martin thought that Say's inornata belonged in Saperda, not 
Mecas. On the basis of LeConte's description, Martin called concolor a synonym of 
inornata Say. He proposed the name Mecas bicallosa for the species of Mecas which had 
been called inornata by Horn (1878). 

Breuning (1952), in his revision of the Saperdini, placed inornata Say in the Genus 
Saperda and called concolor LeConte a synonym; concolor var. unicolor Felt and Joutel 
was listed as a subspecies. 

SAY'S TYPE MATERIAL.-Thomas Say collected S. inornata in "Missouri" on Long's 
expedition to the Rocky Mountains in 1819-20. In a letter to John F. Melsheimer in 
1821 (Fox, 1901), Say stated that the insects collected on this expedition were ordered 
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by John C. Calhoun, Secretary of War, to be deposited in Peale's Museum in Philadelphia. 
This was presumably done since Dr. T. W. Harris of Harvard (Weiss and Ziegler, 1931) 
found none of the "Rocky Mountain" specimens in Say's personal collection in 1836 
when he catalogued it. The Peale's Museum collection was sold in 1842 to P. T. Barnum 
and Moses Kimball (Barnum, 1855). Half of it went to Barnum's American Museum in 
New York City and the other half went to Kimball's Boston Museum. Barnum's Museum 
burned to the ground in 1865 with everything in it (Barnum, 1883). The Boston Museum, 
which was a combination museum and stock theater was presenting plays and apparently 
had displays until about 1900 (McGlinchee, 1940). The whereabouts of the Boston 
Museum collection after 1900 is unknown. To which museum the Say "Missouri" 
collection might have gone is also unknown. 

LeConte in 1859, in the preface to his compilation of Say's writings (1859a) and in 
the preface to another paper (1859b), stated that Say's original specimens had been 
entirely destroyed. T. W. Harris in 1836 found Say's personal collection to be almost 
entirely destroyed by dermestids (Weiss and Ziegler, 1931). Fox (1892) stated that only 
one of Say's types remained in the collection of the Academy of Natural Sciences of 
Philadelphia where his personal collection was finally deposited in 1842 (Weiss and 
Ziegler, 1931). This was Chionabas semidea [= Hipparchia semidea Say]. The Melsheimer 
collection in the Museum of Comparative Zoology at Harvard University, which LeConte 
said contained "the only authentic types of many of Mr. Say's species" (Weiss and 
Ziegler, 1931), did not contain the type of inornata or of S. pergrata Say, the species 
described by Say immediately following inornata (John F. Lawrence, in conversation). 
The collection of the Boston Society of Natural History did not contain the inornata 
type either (Prof. Arthur G. Humes, Boston University, in conversation). It is the 
conclusion of the authors that the Say types have either been destroyed or lost. 

DISCUSSION 

LeConte (1852) did not distinguish his S. concolor from S. inornata Say. In fact, he 
said that inornata might be the male of concolor. There is only one characteristic of 
Say's description that does not agree entirely with LeConte's description of concolor: Say 
stated inornata was immaculate, or destitute of spots or marks; LeConte's concolor had 
three dense pubescent lines on the thorax (pronotum). Say may have been referring to 
the absence of spots or callosities which were present on the pronotum of the species he 
described next, S. pergrata [= Mecas pergrata (Say)]. On the other hand, although these 
pronotal lines to which LeConte referred are usually present in specimens collected in 
North America, they are also faint or absent on many specimens. Therefore, Say's one 
specimen could have been different from LeConte's one specimen in this respect and still 
represent the same species. In the opinion of the authors, LeConte did not adequately 
distinguish concolor from inornata and the two names probably apply to the same 
species. 

It is apparent that Horn, who collaborated with LeConte and later carried on his 
work, did not see Say's types either; and therefore he had no justification for putting 
inornata in Genus Mecas. In distinguishing M. inornata Say from M. saturnina Lec., Horn 
(1888) made the following statement: "The specimens which served [italics added] as the 
types of Mecas inornata Say and M. saturnina Lec. and which formed the basis of my 
study of that genus are identical." Although Horn made this statement in 1888, from 
which one might infer that he saw Say's specimen of inornata, there is evidence elsewhere 
that he did not. Blanchard (1887) pointed out to Horn the difference between the two 
specimens and mentioned that he and Dr. Horn looked at  the LeConte [italics added] 
specimens of inornata-not Say specimens. Furthermore, Blanchard gives the range of 
inornata as "Dak., Kans., Tex." not mentioning Missouri, the locality of the Say 
specimen. Therefore, one can conclude that a LeConte specimen served as the "type" for 
M. inornata (Say) in Horn's (1878) study, not Say's specimen. This, together with 
LeConte's comments on the destruction of the Say types (1859a, 1859b), seems to point 
to the fact that Horn never saw Say's types either. It follows then that not having seen 
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Say's specimen of inornata, Horn had no justification whatsoever in putting inornata in 
the Genus Mecas. 

In summary, therefore, Saperda inornata Say should remain in Saperda and should 
stand, by reason of priority, as the name for our common eastern species on Populus 
tremuloides; S. concolor LeConte is a synonym of inornata, if it actually applies to the 
same species. 

It is highly probable that Say's type material has been destroyed or at least lost 
according to published accounts and the author's recent correspondence. Therefore, a 
neotype should be designated and a formal application to the International Commission 
on Zoological Nomenclature proposing a neotype has been filed. The type of S. concolor 
var. unicolor Felt and Joutel has been proposed as the neotype of S.  inornata. The 
acceptance of this neotype will make unicolor a synonym of inornara Say and will clear 
up one of the persisting nomenclatural problems. This specimen was selected as the 
neotype of inornata for the following reasons: (1) The locality of the original type is 
impossible to determine, even to the state, and therefore it would not be possible to 
select a more western specimen with any more confidence-in fact, with less confidence 
of conspecific identity. The published locality is Missouri, which was Missouri Territory 
in 1819-1820 (Paullin, 1932); and according to the map of Say's travels (Weiss and 
Ziegler, 1931), it could have been found in any one of the present states of Missouri, 
Iowa (southwestern), Nebraska, Colorado (eastern), Kansas, or Oklahoma (north central). 
Furthermore, most of Say's notebooks, which probably contained more precise locations, 
were stolen among other belongings of the expedition by three soldiers on August 31, 
1820, and never recovered (Weiss and Ziegler, 1931). (2) Most authors have felt this 
varietal name indicated the same species as inornata Say, although they did not designate 
a neotype, and therefore by usage unicolor has become a junior synonym. ( 3 )  The 
unicolor type is like most of the individuals examined in this study which have been 
collected east of the Rocky Mountains (where Say's specimen of inornata was found) 
including some from eastern Colorado, eastern Wyoming, Kansas, Iowa, and North 
Dakota, and it is the type of the eastern variety recognized by Felt and Joutel (1904). In 
particular, this type matches the light specimens reared from P. tremuloides by the 
authors. 

LeConte's type specimen of concolor from New Mexico is inappropriate because it 
differs from specimens found east of the Rocky Mountains in two re'spects and may 
represent yet anothr species: (1) Specimens from Tempe, Arizona, which were very 
similar to the concolor type according to Dr. John F. Lawrence (in correspondence), have 
much denser and more lightly colored pubescence distributed over more parts of the 
body such as legs, scapes of the antennae and mouth parts; and (2) the punctures on the 
elytra are smaller and shallower than in eastern specimens, and they are scattered instead 
of partly confluent and partly contiguous. 

THE NEOTYPE OF SAPERDA INORNATA SAY 

The holotype of Saperda concolor var. unicolor Felt and Joutel (1904), which was 
examined by the authors, has been proposed as the neotype of Saperda inornata Say. It 
is located in the collection of the American Museum of Natural History, New York City. 
It has been given the type number 147. The original specimen labels read: "Dovr. N. Co. 
Mass. 6-8-95"; and "Saperda concolor var. unicolor, Type." The tray label reads: 
"Saperda concolor unicolor F & J." The location is probably Dover, Norfolk County, 
Massachusetts. This specimen is like Felt and Joutel's (1904) description. It is a female, 
10.5 mm long and 3.0 mm across the bases of the elytra. It agrees with Say's description 
of inornata except that the pronoturn has three faint longitudinal lines, and the elytra are 
not equally attenuated from the suture and exterior margins. 

Both of these latter characteristics were found to be variable among conspecific 
individuals raised from the same host species in the same area in this study. The pronotal 
lines may be pronounced, faint, or absent, and the elytral tips vary from subequally 
attenuated to asymetrically attenuated. Many of the specimens reared from Populus 
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tremuloides in this study are very similar to the neotype and all of them appear to be 
conspecific with it. 
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THE GEOGRAPHIC VARIATION OF SAPERDA INORNA TA SAY 
(COLEOPTERA: CERAMBYCIDAE) I N  EASTERN NORTH AMERICA 

John C. Nordl and Fred B. ~ n i ~ h t ~  

During the summers of 1962 and 1963 a study of the life history and behavior of 
what was thought to have been Saperda moesta LeConte in trembling aspen, Populus 
tremuloides Michaux, was completed in northern Michigan (Nord, 1968). After the field 
study, it became apparent that the original identification was doubtful. Furthermore, 
there was a possibility that two species were present in the study areas, thus the 
biological data collected may have represented not one but two species. 

Two species of Saperda with similar habits had been reported to occur in P. 
tremuloides: S. moesta, a dark species, and S. inornata, a light species. The species under 
study was determined to be moesta mostly on the basis of what was considered to be a 
more reliable and consistent character than color, i.e. the shape of the egg-niche which 
the female gnaws in the host. The egg-niches of the study insect were U-shaped like those 
reported for moesta, not longitudinal slits as Hamilton (1888) reported for S. concolor 
(probably the eastern var. unicolor = inornata) in Pennsylvania. Although most of the few 
adults reared from tremuloides were light like inornata, there were darker specimens also. 
Therefore, the lighter individuals were considered to be only color variants of moesta. 

After three summers, one, 1963, assisting Knight and two on this project, during 
which several thousand aspen suckers and twigs from larger trees were examined in 
several areas of Michigan and northern Wisconsin, it seemed odd that not a single 
inornata (= concolor) type egg-niche had been seen. After a second examination of the 
literature, it became apparent that the purported difference (Hamilton, 1888) between the 
egg-niches of moesta and eastern concolor (= inornata) was probably not reliable. 
Hamilton described the oviposition and egg-niche of S. fayi Bland in Crataegus spp., 
although he stated he did not see oviposition or eggs. Using almost the same words, he 
described these for S, concolor in Salix longifolia, ". . . the beetle makes a longitudinal 
incision through the bark with her jaws about three-fourths of an inch in length, and in 
each end deposits an egg." S. fayi does make longitudinal oviposition incisions and from 
his writing it is apparent that he assumed, erroneously, that the niches of S. concolor 
were like those of S. fayi. Felt and Joutel (1904), Peirson (1927), Harrison (1959), and 
Graham, et al. (1963) either quoted or paraphrased Hamilton's statement, thus perpetuat- 
ing the error. Wong and McLeod (1965) were the first to note that both moesta and 
concolor (= inornata) made U-shaped egg-niches. 

Now that the U-shaped egg-niche was determined not to be an exclusive character of 
S. moesta and because the beetles reared from P. tremuloides were more similar to S. 
inornata, the latter species name was considered to be most appropriate. This still did not 
rule out the possibility that two very similar species, separated only by slight morphologi- 
cal differences, might be present on P. tremuloides in the study areas. And because it was 
not yet possible to distinguish them by their egg-niches, galleries, or morphology, the 
biological data collected may represent not one but two species. 

Considering the great similarity of the two morphs and the indication that there was 
considerable variation in the small sample of adults collected in this study, the following 
hypothesis was made: there is only one species of gall-making Saperda on species of 
Populus and Salix in eastern North America. The reported morphological variation in the 
literature, probably accounting for some of the nomenclatural confusion (Nord and 
Knight, 1972), and seen in our specimens might be attributable to geographic or local 
variation or to host plant interaction. It did not seem likely, even if two or more 
divergent populations had come about through geographic isolation, that two or more 

IUSDA, Forest Service, Forestry Sciences Laboratory, Carlton Street, Athens, Georgia 
30601. 

2 ~ c h o o l  of Natural Resources, The University of Michigan, Ann Arbor, Michigan 
48104. 



40 THE MICHIGAN ENTOMOLOGIST Vol. 4, No. 2 

species were now living synchronously and sympatrically on the same host plants and 
exhibiting such similar activities without consistent morphological differences, even subtle 
ones. To shed some light on this hypothesis concerning the number of species present in 
the study areas, a study of the geographic variation of beetles collected during this study, 
supplemented by museum specimens from various parts of the range, was made. 

LITERATURE SURVEY 

SAPERDA INORNATA SAY (= CONCOLOR LeCONTE).-The description and the no- 
menclatural status of S. inornata are given by Nord and Knight (1972). 

S. MOESTA LeC0NTE.-S. moesta was described in 1850 by LeConte (in Agassiz and 
Cabot. 1850). The original description follows: 

"S. moesta.-Nigra cinereo-pubescens, grosse confertim punctata, thorace 
latitudine vix breviore, basi,leviter angustato, cinereo-bivittato, elytris apice 
rotundatis, antennis copore brevioribus annulatis, basi nigris. Long. .5. Pic." 

He added, "The claws are entire, although at first view it would seem to be a 
Phytoecia; the head has a black, finely impressed frontal line. The eyes are almost 
divided." The type specimen is located in the Museum of Comparative Zoology, Harvard 
University. The type locality is the north side of Lake Superior (LeConte, 1852) and no 
host is given. It has since been reported living in several species of Populus. 

Felt and Joutel (1904) considered S. moesta a variety of S. populnea Linne, a species 
found in Europe and in the Pacific Northwest. They described S. populnea as follows: 

"Black, shining, coarsely and deeply punctured, the punctures often con- 
tiguous and confluent on the eyltra; a few punctulations which are 
sometimes wanting occurring between the punctures; sparsely covered with a 
light gray or fulvous pubescence; thorax with a lateral band of dense fulvous 
or yellowish gray hairs; elytra with eight small spots of dense fulvous or 
yellowish hair, arranged in pairs, the first and third nearer the suture, the 
third pair being the largest; one or more pairs often obsolete, the third pair 
being the most permanent; antennae black, annulated with gray, f i s t  joint 
black." 

They described moesta as ". . . like populnea; but the vestiture is a uniform light gray 
without spots, and the lateral line on the thorax only faintly shown. The punctulations 
on the intervals between the punctures are more numerous than in populnea.!' Breuning 
(1952) called moesta a subspecies of populnea. 

METHODS 

Collections from major museums throughout the range of P. trernuloides and several 
bordering states were assembled. Specimens were compared and classified on the basis of 
external morphological characteristics. However, once the specimens were thus classified, 
the male and female genitalia and the mesonotal stridulatory file were compared between 
typical specimens in the two major morphological categories. 

Museum specimens and some of those reared during the present study were sent to 
Dr. John F. Lawrence at Harvard University who compared them with LeConte's 
type-specimens of S. concolor (= var. concolor Felt and Joutel) and S. moesta. Some of 
the museum specimens were considered by him to be like the concolor type and others 
like the moesta type. Similar specimens were also sent to Dr. John A. Wilcox of the New 
York State Museum who compared them with Felt and Joutel's type-specimen of S. 
concolor var. unicolor. Nord made similar comparisons with the type of unicolor. 
Specimens reared in this study were also sent to Mr. Josef N. Knull of Ohio State 
University and Dr. John A. Chemsak of the University of California at  Berkeley, both of 
whom identified them as var. unicolor (= inornata Say). 
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Fig. 1. Light inornata adults (= S.  inornata). 

Fig. 2 .  Dark inornata adults (= S. moesta ?). 
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RESULTS 

MORPHOLOGY.-Because of the paucity and great variability of material available 
from western North America, little can be said about the situation there. However, there 
were enough specimens from eastern Canada and the northern U.S. east of the Mississippi 
River to establish a range of geographic variation. Although the general lack of host data, 
the small size of most collections, and the large gaps between the collection areas 
prevents one from arriving at  positive suggestions, a description of the geographic 
variation in eastern North America and speculation on the number of species should be 
of interest to other workers. 

The great majority of the eastern specimens fell into two rather distinct groups, which 
agreed closely with Felt and Joutel's (1904) descriptions of S. concolor var. unicolor (= 
light inornata Say of this study) (Nord and Knight, 1972) and S. moesta (= dark inornata 
Say of this study). The remainder were intermediate. Distinguishing characteristics of the 
two groups into which most specimens fell were: 

1. Covered with dense, ash gray procumbent pubescence giving it an ash 
gray macro-color (Fig. 1). Elytra with short (0.08-0.56mm; ave. 
0.18 mm) white, suberect hairs (Fig. 1) and shallow punctures which are 
partly contiguous and partly confluent . . . . . . . . . . . . . . . . . .light inornata. 

1'. Procumbent pubescence sparse to very sparse and the brown to black 
ground color of the integument clearly visible giving it a very dark 
macro-color (Fig. 2). Elytra with longer (0.16-0.56 mm; ave. 0.36 mm), 
brownish to black suberect hairs (Fig.2) and deep distinct punctures 
which are partly contiguous and partly confluent . . . . . . . . . . . dark inornata. 

The light inornata specimens were a little larger than those of dark inornata. The 
females and males of light inornata averaged 9.9 mm and 8.5 mm in length, respectively, 
while those of dark inornata averaged 9.3 and 8.3 mm, respectively. Except for the 
suberect hairs, the characteristics in the above couplet were cited by Felt and Joutel 
(1904) as distinguishing concolor var. unicolor (= light inornata) from moesta (= dark 
inornata). All other characteristics mentioned by them or recorded in the present study 
were quite variable. The ground color varied from brown to black in both light inornata 
and dark inornata, but it was locally consistent. No differences in male or female 
genitalia were found between those assigned to light inornata or dark inornata. 

The mesonotal stridulatory files of a small sample of males and females of dark and 
light inornata were compared. The sue of the file varied with the size of the beetle, 
larger beetles having larger files. Larger beetles also had larger teeth or a smaller number 
per unit length. Comparing individuals of light inornata with those of dark inornata of 
the same sex and of similar size, there was very little difference in the number of teeth 
per unit length, and the files of one group were not consistently larger than those of the 
other. Measurements of a large number may show significant differences. Recordings and 
analyses of their sounds should be helpful. 

Specimens intermediate in form, i.e. showing characteristics of both light and dark 
inornata in all combinations of the three main characters were also found, especially in 
Michigan and Canada. Their lengths averaged the same as light inornata for females 
(9.9 mm) but slightly larger than light inornata for males (8.7 mm). Because northern 
light inornata and some northern dark inornata were larger than southern individuals, and 
most of the intermediates were from Canada, this slightly larger sue is not surprising. 

According to Dr. Wilcox (in litt.) and by Nord's own comparison, Felt and Joutel's 
type of var. unicolor fits the description for light inornata in the couplet above. Seven 
specimens which were light inornata, using the above criteria, were compared with the 
type-specimen of concolor var. unicolor and all were conspecific with it, according to Dr. 
Wilcox. Five of these specimens were reared from hybrid aspens and trembling aspen in 
this study. Nord also found the unicolor type to be conspecific with light inornata of this 
study. The unicolor type was a female, ash gray in macro-color, 10.5 mm long and 
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3.0 mm wide, with shallow partly contiguous and partly confluent elytral punctures and 
medium length (0.30 mm) white, suberect hairs on the elytra. 

According to Dr. Lawrence, LeConte's type of moesta fits the above description for 
dark inornata. The ground color was brown. The elytral punctures were contiguous as in 
a Goderich, Ontario, specimen and as deep as those on a Buffalo, New York, specimen, 
which were deep and distinct. The suberect hairs on the elytra of the type were longer 
and darker than those of light inornata. We have not seen this type. 

HOST AND LOCATION 

HOST.-Not many of the dark inornata museum specimens had host records. Of those 
that did, all but 20 were taken on or reared from balsam poplar, P. balsamifera L. (Table 
1). Sixteen of these were taken on Populus sp. which could have been P. balsamifera. 
Two specimens were marked "reared from P. tremuloides," one had a "Salix discolor" 
Muhl. (pussy willow) label, and one had a "Salix sp." label. Twenty-five specimens were 
labelled "reared from P. balsamifera," and 19 others were either taken from the foliage or : 

reared from P. balsamifera. 
There were more host records for fight inornata specimens (Table 1). These were from 

P. tremuloides, P. grandidentata Michaux (bigtooth aspen), Populus sp., Populus hybrids, 
Salix longifolia (= S. interior Rowlee, sandbar willow), and Salk sp. Table 1 also shows 
the host records for the intermediates. 

Felt and Joutel (1904) stated that, as far as known, moesta (= dark inornata?) had 
been reared only from P. balsamifera. With the exception of one collection from P. 
tremuloides, Wong and McLeod (1965) found moesta (= dark inornata?) only in 
balsamifera and never in willows, and they found concolor (= light inornata) mainly in 
willow and rarely in tremuloides. Both morphs occurred in their respective hosts growing 
in the same area (Wong, in litt.). It should be noted, however, that 10 of the 17 
specimens with host records of Wong from Manitoba and Saskatchewan which were 
examined in this study were intermediate between light and dark inornata according to 
the above criteria. Although those reared from P. balsamifera as a rule were darker in 
macro-color than those reared from willow, they had much more procumbent pubescence 
than dark inornata from eastern Ontario, western New York, and Michigan. 

The published host records which list moesta (= dark inornata?) from hosts other than 
P. balsamifera (Beutenmuller, 1896; Peuson, 1927; and Harrison, 1959) and one which 
iists concolor (= Iight inornata) from balsamifera (Cosens, 1914) are considered doubtful 
because no mention was tnade of reared specimens; and their criterion of distinguishing 
the morphs on the basis of egg-niche characteristics was found to be invalid in the 
present study. In other words, the "moesta" records could have been either dark or light 
inornata. Therefore, the evidence indicates that the dark inornata form is iikely specific 
to P, balsamifera, and the light inornata form is likely specific to certain species of 
willow and to trembling aspen, P. tremuloides. 

LOCATION.-Most of the dark inornata forms from the collections were found within 
the known range of P. balsamifera and P. tremuloides (Fig. 3). The continuous range of P. 
balsamifera occurs over much of Canada and, in the United States, across northern 
Minnesota and Wisconsin, most of Michigan, the Buffalo area and the Aduondacks in 
New York State, and across most of Vermont, northern New Hampshire, and most of 
Maine (Fowells, 1965). It also occurs in several small disjunct areas to the south. All but 
11 specimens of the typical dark inornata form catne from locations north of the 
southern boundary of the continuous range of balsamifera. Two of the 11  were from Erie 
County, Pennsylvania, and one was from Rensselaer County, New York, both of which 
fall within disjunct areas of the range. One each from St. Lawrence and Albany Counties, 
New York, and two from Olmstead County, Minnesota, were close to the southern 
extension of balsamifera. The other four, two from Galesburg, Illinois, and two from 
Atlantic City, New Jersey, were found well below the known range of balsamifera. None 
of these 11 had host records, and it is possible that they too were collected from P. 
balsamifera. 
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Table 3. Number of light, dark, and intermediate* inornata collected north of the southern boundary of the continuous range of Populus 
balsamifera. 

... 
Light Intermediates more 

State or Dark 

Province inornata . . .  like light inornata ... like dark inornata Sum inornata Grand Total 

2-2-1 2-1-1 3-2-1 2-2-2 3-1-1 2-1-2 3-2-2 3-1-2 

Minnesota 3 0 0 1 0 0 0 1 1 5 
Wisconsin 9 0 1 0 0 0 0 1 0 10 
Michigan 6 8 14 5 31 3 5 4 . 62 56 186 
New York 3 0 1 1 0 0 6 8 44 55 
New Hampshire 1 . . . . . . . . . . . .. 0 0 1 
Maine 0 . . . . . . . . . . . . 0 7 7 
Labrador 0 0 0 1 0 1 0 2 0 2 
New Brunswick 0 '  0 0 0 0 1 1 2 7 9 
Quebec 1 0 0 7 0 0 3 10 33 44 
Ontario 15 1 4 34 3 15 12 69 64 148 
Manitoba 4 0 0 9 0 1 4 14 4 22 
Saskatchewan 0 0 0 1 0 0 1 2 3 5 
N. W. Territory 1 . . . . . . . . . . . . 0 3 4 
Yukon Territory 0 0 0 0 0 0 4 4 17 2 1 
Alaska 0 0 0 1 0 0 0 1 1 2 

Total 105 15 11 86 6 2 3 35 176 240 521 

Percent 20.1 . . . . . . . . . . . . 33.8 46.1 100.0 

*See footnote, Table 2. 
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South of the southern boundary of the continuous range of balsamifera, most of the 
specimens (91.2%) were of the light inornata form (Fig. 3). In fact, these specimens, 
including large series from Illinois, Pennsylvania, the New York City area, Connecticut, 
and Massachusetts, are remarkably similar morphologically. Only a small percentage 
(6.4%) of the specimens from this region were intermediate and most of them were more 
like light inornata than dark inornata. Table 2 shows the number of specimens collected 
south of the continuous range of balsamifera by each of eight categories of possible 
combinations of the three principle distinguishing characters. Of the 30 intermediate 
specimens, 25 were more similar to light inornata than to dark inornata. 

North of the continuous southern extension of balsamifera, there was much more 
variation. Most of the intermediates were found there (Fig. 3). Of all the specimens found 
in this region, 33.8 percent were intermediates (Table 3), 20.1 percent were of the light 
inornata form and 46.1 percent were of the dark inornata form. The proportion of light 
inornata-like intermediates to dark inornata-like intermediates was about two to one as 
compared to five to one to the south. In only a few locations both light and dark 
inornata forms were represented, and then, except for Iron County, Michigan, only one 
or two of the "odd" form occurred. More detailed observations need to  be made in these 
specific areas. 

In the present study, which was concerned with one host species, P. tremuloides, only 
light inornata and intermediate forms were found. This was also true of a larger series of 
specimens reared from tremuloides in Iron County, Michigan, by Grimble. Of a total of 
89 specimens reared in this study and by Grimble from tremuloides, 44 were typical of 
light inornata and 45 were intermediates, 37 of the latter were closer to light inornata 
than to dark inornata (Table4). All intermediate combinations of the three main 
characters oecurred but not one typical dark inornata was found in tremuloides. 

In 1967, Grimble reared 26 specimens from balsamifera in Iron County, Michigan. 
Twenty-one were like dark inornata and five were intermediate, three of which were 
closer to light inornata than to dark inornata (table 4). No typical light inornata 
specimens were found in balsamifera. 

In summary the following was found in this study of preserved specimens: 

1. Most of the specimens could be assigned to one or two distinct groups or morphs, 
the dark form to dark inornata (fitting the description of moesta), and the ash gray form 
to light inornata (fitting the description of concolor var. unicolor). The remainder were 
intermediates, which in total, showed all combinations of the three main distinguishing 
characteristics. 

2. Three main host species were evident: P. balsamifera, P. tremuloides, and Salix spp. 
Host records were very few. Of those available, most of the dark inornata individuals 
were reared from or associated with P. balsamifera, while most of the light inornata 
individuals were reared from or associated with P. tremuloides or Salix spp. 

Table 4. Saperda specimens reared from P. tremuloides and P. balsamifera* in Upper 
Michigan. 

Light 
~ntermediatest more. . . 

Dark Grand County inornata . . .like light inornata . . .like dark inornata Total inornata 
- Total 

2-2-1 2-1-1 3-2-1 2-2-2 3-1-1 2-1-2 3-2-2 3-1-2 

Iron 38 6(3) 2 24 l(2) 5 1 39(5) (21) 77(26) 
Dickinson 2 0 1 1 0 0  0 2 0 4 
Ontonogan 4 0 1 2 0 0  1 4 0 8 

Total 44(0) 6(3) 4(0) 27(0) l(2) 5(0) 2(0) 45(5) O(21) 89(26) 

*Specimens reared from P. balsamifera in parentheses; others reared from P. tremuloides. 
?see footnote for Table 2. 
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3. All dark inornata specimens except 11 were from north of the southern edge of 
the continuous range of balsamifeva. South of this line almost all specimens were light 
inornata and a few were intermediates, most of which were more like light inornata than 
dark inornata. North of the line, both dark and light inornata occurred along with most 
of the intermediates. 

4. All of the 89 specimens reared from tremuloides in this study and Grimble's 
(1966) were like light inornata or intermediates. Most of the intermediates were more 
like light inornata than dark inornata. The typical dark inornata form was not found in 
P. tremuloides in either study. 

5. Of 26 specimens reared from P. balsamifera by Grimble, 21 were typical dark 
inornata, 5 were intermediates. Three of the intermediates were closer to light inornata 
than to dark inornata, but no typical light inornata forms were found in balsamifera. 

DISCUSSION 

There are two possible explanations for this pattern of geographic variation. (1) There 
are two species present-a more northern species, represented by the dark inornata morph 
(perhaps moesta), which is more or less host specific to balsamifera; and a more southern 
species, represented by the light inornata morph, which is more or less host specific to 
tremuloides and Salix spp. In the northern areas where both forms have been found and 
where all three host species occur, often in the same stand, intermediates commonly 
occur. This could be due to hybridization or intraspecific variation, but one would expect 
two closely related species to become more distinct in such area .  (2) There is just one 
eastern species of gall-forming Saperda, S. inornata, which lives on balsamifeva, 
tremuloides, and Salix spp. and which varies in color and possibly size according to which 
host and in what part of the country it matured. In the northern areas where all three 
hosts occur, there is much morphological variation, from the dark-colored inornata form, 
living in balsamifera, and intergrading to the light inornata form, living in tremuloides or 
Salix spp. In the southern part of the range where only P. tremuloides or only Salk 
occurs, there is less morphological variation among the adults which are almost always 
light inornata. 

The pattern of geographic variation does not clearly suggest how many species are 
present, although all data taken together suggest one species as the most parsimonious 
present choice. Mayr (1963) states that the variability within infra-species populations is 
greater near the center of the species range and decreases toward the periphery. In the 
case of Saperda inornata (assuming one species to be present) variability is greatest in 
Michigan and Ontario where dark and light inornata occur along with intermediate forms. 
In the southern part of the range, the variability is much less; almost all specimens are 
light inornata. It is possible that this decreased variability is a response to the 
simplification of the environment to  the south, namely, a) the absence of one of the host 
species, balsamifera, in most of the United States portion of the range, and b) the 
absence of tremuloides also in the southern-most portion of the range. 

The presence of all distinguishing dark inornata (= moesta ?) characteristics, dark 
macro-color, deep, distinct punctures, and longer, darker suberect elytral hairs in the 
specimens reared from P. trernuloides in this study and in Grimble (1966) strongly 
supports the hypothesis of one species. In other words, it seems likely that offspring 
from light inornata developing in balsamifera may look like dark inornata (= moesta) as 
adults, through some unknown process. Also, the one-species hypothesis is supported by 
the fact that several specimens of unknown parentage reared from balsamifera in 
Manitoba and Saskatchewan were intermediate, showing some characters of light inornata, 
especially denser procumbent pubescence and shallow elytral punctures. Therefore, 
offspring of typical dark inornata (moesta?) growing up in tremuloides or willow might, 
for similarly unexplained reasons, look like lght  inornata as adults. 

There is a reported behavioral difference between individuals from balsamifera and 
those from willow and tremuloides. Wong and McLeod (1965), and both Carlson and 
Grimble (in l i t t . ) ,  reported that moesta (= dark inornata ?) galleries in balsamifera are 
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found on smaller diameter twigs and that usually only one U-shaped eggrniche is gnawed 
instead of one to several egg-niches as made by light inornata which occur on willow and 
tremuloides. The number of' egg-niches might be governed by diameter of the twig in 
dark inornata as it is with light inornata (Grimble etal., 1969), but disposition toward 
oviposition on small twigs may be the real difference. Saunders (1874) reported that 
ovipositions of "moesta" on balsamifera were localized at the base of buds and Grimble 
(in litt.) stated that most egg-niches of dark inornata are located just above the base of a 
leaf petiole. In the present study, light inornata oviposited on twigs from 5 to 15 mm in 
diameter, and their ovipositions were not associated with buds or petioles. 

Strong speculation that there is only one species is as far as one can go with the 
present evidence from a study of preserved specimens and the few rearings from known 
hosts. A field study similar to that made by W. J. Brown (1956, 1959) to distinguish 
sympatric sibling species of Chrysomela living on species of Salix, Populus, and Alnus will 
probably be necessary before conclusive evidence can be assembled. Brown was able to 
distinguish several host-specific cryptic species by making special collections of all stages 
of the insects and studying aspects of the biology, particularly host preferences and 
mating behavior. Utilizing some of his methods and others, the following studies could be 
made to determine how many species of Saperda exist on poplar and willow in the 
northeastern area of North America: 

1. In areas where all hosts occur together, collect a series of specimens from each 
host species to determine the range of variation and the frequencies of the variants on 
each host. Compare the ranges and frequencies between hosts. If these ranges and 
frequencies are the same, it would support the one-species hypothesis. If they are 
different, it would indicate that there may be more than one species, but it could also 
mean that the differences are due to differences in the host. 

2. Confine females from one host on the other hosts to see whether or not they will 
oviposit. Record survival of the larvae on "non-hosts" and compare percent survival on 
the host to  that on the "non-host" if eggs are laid. If oviposition does not take place on 
the "non-host," particularly when the female is given no choice, it would support the 
hypothesis of more than one species present. If oviposition occurs on the "non-host" but 
the larvae die, the conclusion would be the same. However, if oviposition occurs on the 
"non-host" when the female is given no choice, and at least sometimes when given a 
choice, and the percent survival is comparable to that on the host, it would support the 
one-species hypothesis. 

3. If females oviposit on "non-hosts," determine whether or not they behave the 
same or differently with regard to oviposition site selected and the number of egg-niches 
gnawed at one site. 

4. Determine whether or not the seasonal histories are the same on each host, 
specifically whether the adults are in flight at the same time. 

5. See whether reciprocal matings take place between individuals reared from 
different hosts. If they do, are the offspring viable and fertile in both hosts of the 
parents, or one, or neither? 

6. If reciprocal matings take place, determine whether an individual from one host 
will copulate with one reared from a "non-host" on the "non-host" species (usually takes 
place on the host). If the adults from one host are not attracted to the "non-host," even 
when occupied by receptive individuals reared from that "non-host" species, this would 
constitute an isolating mechanism which prevents interbreeding. This would support the 
existence of two species. 

7. Record sounds made during courtship, copulation, or disturbance and analyze them 
to see if there are consistent differences among recognizable kinds. 

8. Rear the young of mated females of the typical kinds in typical and reciprocal 
hosts and then compare adult appearances. 

After assembling this information, which would be no small task, there should be 
strong evidence as to whether there is only one, two, or more species of Saperda 
commonly found on poplar and willow in northeastern North America. Furthermore, as 
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Brown (1959) says, ". . . after he [the taxonomist] has segregated sibling species by 
ecological or ethnological characters, he can often find [formerly] obscure morphological 
characters to [readily] separate them." If one knew how many species were involved, it 
would be much easier to find morphological characteristics separating the kinds. 

Even if there should turn out to be two species, one specific to tremuloides and Salk 
spp. and the other specific to balsamifera, the field data of this study pertained to one 
species, the light gray one inhabiting tremuloides, Saperda inornata Say. If there is only 
one species of gall-making Saperda present, which varies at least morphologically 
according to the host species in which it grew up, the data are still valid for individuals in 
tremuloides. However, the life history and behavior of the insect on balsamifera should 
be explored to determine whether or not there are differences which could affect the 
population dynamics as well as our understanding of the identity of the insect on 
trembling aspen. Among the many questions which need to  be answered are: (1) Does 
balsamifera, or willow, absorb much of the population produced in tremuloides, and vice 
versa? (2) Are there differences in mortality factors and rates on the sub-population living 
in balsamifera and willow, and. how does this affect the dynamics of the total 
population? 
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ASSOCIATED INSECTS REARED FROM GALLS OF SAPERDA INORNATA 
(COLEOPTERA: CERAMBYCIDAE) ON TREMBLING ASPEN IN MICHIGAN 

David G. Grimble, Fred B. Knight and John C. Nordl 

The poplar gall Saperda, Saperda inornata Say, is a common pest of trembling aspen, 
Populus tremuloides Michx, in Michigan forests. Through its egg-laying activities and 
larval feeding, this insect causes wood defects and tree mortality (Graham e t  al. ,  1963). 
While studying natural populations of this insect (Grimble and Knight, 1970), we 
collected many galls and found through rearing and dissection that they harbor a large 
and varied insect fauna. 

LIFE HISTORY 

S. inornata is a uniformly gray, pubescent beetle, about 8-13 mm long. Adults emerge 
from late May through June in northern Michigan and feed on aspen foliage before 
ovipositing. Eggs are deposited singly under the soft bark of aspen sucker stems or the 
small twigs of larger trees. Each egg is placed beneath a horseshoe-shaped egg niche 
grawed by the female. The female makes 1-5 egg-niches in a ring around the stem of a 
sucker or branch, the number usually increasing with stem diameter (Grimble e t  al. ,  
1969). 

Eggs hatch in about 14 days and the larvae first bore horizontally around the stem in 
the outer xylem. Their feeding causes the growth of a spindle-shaped gall at  that point 
(Fig. 1). Later, larvae bore into the gall, then upward or downward and parallel to the 
pith for a distance of about 1.5-3.8 cm (Fig. 2). The larvae maintain open frassejection 
ports, which also serve as entrance and exit points for parasites and associated insects. 
The life cycle takes either one or two years in northern Michigan, but mostly one year in 
southern Lower Michigan. One or two adults may emerge from each gall but most larvae 
die during the first few months following oviposition (Fig. 3). 

Myers e t  al. (1968) found this insect most numerous in sparse aspen stands. High 
populations were found in slow-growing "off-site" sucker clones. Our experience indi- 
cated that the best gall correction sites were usually isolated clusters of aspen suckers 
along roadways or in brushy fields. 

METHODS AND RESULTS 

Active S. inormta galls were collected at  many points throughout Houghton, Gogebic 
and Iron Counties, Michigan during May and August 1963-68. May collected galls were 
held in individual glass jars in the laboratory for approximately two weeks, while 
emerging insects were collected, then galls were dissected. August gall collections were 
dissected immediately. 

Our largest collection consisted of 1167 galls taken from six selected aspen stands in 
May 1968. All were 1967 galls marked the previous August, so that when collected they 
were nearly one year old. The associated insect specimens recovered from this group 
(Table 1) illustrates the faunal variety usually found in our gall collections and the 
relative frequency of each species. Their relationships to S. inornata, insofar as known, 
are included. Many of them are expected to be inquilines or parasites of inquilinous 
species. 

Table 2 is a list of additional and generally rarer species found in collections other 
than the May 1968 collection. No positive relationship between these insects and S. 
inornata was established; but inasmuch as the unidentified olethreuted larvae and the 
thrips were found in egg-niches soon after oviposition, they could be predators or 

l~espectively:  Project Leader, Applied Forestry Research Institute, State University 
College of Forestry at Syracuse University; Professor of Forestry, School of Natural 
Resources, University of Michigan; Research Entomologist, U.S.F.S., Southeastern Forest 
Experiment Station. 
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Fig. 1. One-year-old Saperda inornata galls on trembling aspen twigs. 

competitors of the young S. inornata larvae. Their rarity makes them interesting rather 
than significant in relationship to S. inornata. 
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Fig. 2. A one-year-old gall split open to reveal two Saperda inornata larvae in adjacent 
galleries. 

Fig. 3. A one-year-old gall split open to show a Saperda inomata pupa in its pupal cell. 
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Table 1. Associated insects reared from 1167 S. inornata galls in northern Michigan, 
May 1968. 

Number 
Order and Speci- Relationship to 

Family Species mens S. inornata 

Hymenoptera 
Braconidae Meteorus cognatus Muesebeck 

Iphiaulax eurygaster (Brulle) 
Cenoceolius sanguineiventris 

(Ashmead) 
Bracon n. spp. 
Ascogaster sp. 
Atanycolus rugosiventris 

(Ashmead) . 
Agathis cincta (Cresson) 

Larval parasite 
Larval parasite 

Larval parasite 
Larval parasite 

Ichneumonidae Dolichomitus messor perlongus 
(Cresson) 

D. populneus (Ratzeburg) 
Xylophrurus bicolor (Cushman) 
Chasmias saucius (Cresson) 
Euderus lividus (Ashmead) 
Tetrastichus sp. 
Perilampus similus Craw ford 
Platygaster sp. 

Larval parasite 
Larval parasite 
Larval parasite 
Parasitic on P. tricincta 
Larval parasite Eulophidae 

Perilampidae 
Platygasteridae 
Eurytomidae 
Pteromalidae 

Parasitic on I. eurygaster 

Eurytoma magdalidis Ashmead 
Capellia sp. 
Habritys sp. 
Dibrachys cavus (Walker) 
Syntomopus sp. 

Encyrtidae Pseudencyrtus sp. 
Pseudorhopus sp. Prob. parasitic on 

Megaselia spp. 
Prob. parasitic on 

Forcipomy ia sp. 
Forcipestricis gazeaui Burks 

Trichogrammatidae 
Ceraphronidae 

Ufens niger (Ashmead) 
Atritomellus sp. 
Telenomus sp. 

Diptera 
Tachinidae 
Odiniidae 
Phoridae 

Lixophaga n. sp. 
Odinia n. sp. near xanthocera 
Megaselia n. spp. 

Larval parasite 
Larval parasite 
Scavengers and/or facul- 

tative larval parasites 
Sciaridae 
Ceratopogonidae 

Lepidoptera 
Aegeriidae 

Bradysia sp. 
Forcipomyia sp. 

Paranthrene tricincta (Harris) 

Coleop tera 
Dermestidae Anthrenus scrophulariae (L.) 

*All reared from one gall. 
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Table 2. Associated insects reared from S. inornata galls in northern Michigan. 

Order and 
Familv Svecies 

Number 
Year Svecimens 

Hymenoptera 
Ichneumonidae 

Braconidae 
Sphecidae 
Lepidoptera 
Olethreutidae 
Thysanoptera 
Phalaeothripidae 

Xylophrurus bicolor maurus (Cushman) 
Townesia tenuiventris Holmgren 
Trathala sp. 
Homotrupus signatus Gravenhorst 
Glypta sp.. 
Phaeogenes sp. 
Stenomacrus sp. 
Meteorus trachynotes Viereck 
Crossocerus nigricornis (Provancher) 

Larvae of unknown species 

Lispothrips sp. near or = crassipes (Jablonowski) 

Acanthothrips nodicornis ( 0 .  M. Reuter) 
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BOOK REVIEWS 

USE AND CONSERVATION OF THE BIOSPHERE: PROCEEDINGS OF THE INTER- 
GOVERNMENTAL CONFERENCE OF EXPERTS ON THE SCIENTIFIC BASIS FOR 
RATIONAL USE AND CONSERVATION OF THE RESOURCES OF THE BIOSPHERE, 
PARIS, 4-13 SEPTEMBER 1968. Paris: United Nations Educational, Scientific and 
Cultural Organization, 1970. 272 pp. Paper, $6.00 (available in U.S.A. from Unipub, Inc., 
P.O. Box 433, New York, N.Y. 10016). 

The Intergovernmental Conference of Experts on the Scientific Basis for Rational Use 
and Conservatiori of the Resources of the Biosphere was sponsored by UNESCO and 
attended by 326 delegates from 63 nations, 11 international organizations, and 14 
nongovernmental organizations. For the purposes of discussion, the biosphere was defined 
as being that part of the planet earth in which life exists. The resources considered were 
largely restricted to living organisms; inorganic resources were included only insofar as 
they provide a medium for the support of plant and animal life. Oceanic resources were 
left to other international conferences for study. 

Use and Conservation of the Biosphere contains the names of the participants in the 
Conference, the opening addresses, 10 papers developed by the delegates, and a final 
report. In the final report are 20 recommendations, most of which have within them 
additional recommendations and many of which overlap with each other. In general, 
however, they advocate four kinds of activity: research, education, inventories of natural 
resources, and preservation of natural areas. Entomologists will be pleased to note that 
the recommendations favor the establishment of "natural areas for the preservation of 
species, their habitats and representative samples of ecosystems." Although the utilitarian 
benefits of preservation, such as increasing the world food supply and preventing disease, 
receive the emphasis in the recommendations, a stimulating philosophical plea for 
protecting species and ecosystems emerges from a paper drafted by bacteriologist Rend 
Dubos. Maintaining that diversity in the environment is crucial to the richness of human 
existence, Dubos urges that a "civilized nature" be maintained "as a kind of garden to 
develop according to its own potentialities and in which human beings develop according 
to their own genius." 

Oliver H. Orr 
Library of Congress 
Washington, D.C. 20540 

WORLD GUIDE TO TECHNICAL INFORMATION AND DOCUMENTATION 
SERVICES. United Nations Educational, Scientific and Cultural Organization. Paris: 
UNESCO, 1969. 287 pp. Hardbound, $6.00; paper, $4.00 (available in U.S.A. from 
Unipub. Inc., P.O. Box 433, New York City, N.Y. 10016). 

This very useful reference volume is a companion to UNESCO's World Guide to 
Science Information and Documentation Services (1965). It lists and describes the 
principal centers in each country which provide technical information, either to all 
investigators or to a restricted clientele. 273 institutions in 73 countries have been 
included, with an informative yet concise report upon each source. A sampIe entry lists 
name of repository in the vernacular, English, French and acronym; addresses; brief 
history; staff; subject coverage; nature of library; nature of abstracting service; whether 
bibliographies, literature searches or translations are available; information about photo- 
reproduction services; and methods of payment for services. The remarkable proliferation 
of information sources in science and technology makes such guides not only convenient 
but necessary. 

Ronald S. Wilkinson 
Library of Congress 
Washington, D.C. 20540 
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DAYLIGHT COLLECTING OF CATOCALA (LEPIDOPTERA: NOCTUIDAE) 

Ronald S. Wilkinson 

Library of Congress, Washington, D.C. 20540 

"Sugaring" and attraction to artificial light have long been favorite methods of 
collecting adults of the genus Catocala, and both have been very successful. Each of the 
many collectors who uses the English method of applying bait to the trunks of trees has 
his own preferred mixture. Usually molasses is the base, and fragrance is the measure. 
Feed molasses is widely used in this country, augmented by various combinations of beer, 
rum, aromatic oils and decaying fruits. Temperature, humidity, wind and amount of 
moonlight are all well-known factors affecting the success of "bait," whether applied 
according to the old method or used in the modern variant of bait-traps. The advent of 
ultra-violet and mercury-vapor light has been a boon to students of this genus. According 
to the present low level of evidence, certain species would seem to  have a preference for 
either bait or light. Experienced.lepidopterists insist that some species are not attracted 
to one or the other, but the phenomenon has not at all been carefully studied. 

A much older method of collecting the genus is unfortunately seldom used except by 
those specialists who know its efficacy. Collecting nocturnal moths by daylight has always 
been a favored method in Great Britain, and most British lepidopterists recall that their 
fust record of the rare Catocala fraxiiri (L.) was taken by daytime searching of trees in 
the mideighteenth century. More recent (1968-70) experiences testify to the current 
productivity of the method in various areas of the United States. A few examples will 
illustrate the modus operandi. 

On 16-18 August, 1968, M. C. Nielsen, Bill Taft, Jr. and the author visited an 
oak-hickory woodlot in St. Joseph County, Michigan, to establish basic county records. 
Specimens of Catocala were taken at bait and UV light, but daylight collecting was more 
productive than either. Twelve species were taken by rapping tree trunks with wooden 
clubs or net handles. One collector struck the tree sharply, while the other two stood at 
a short distance, observing where the moths flew and then capturing them. Specimens 
were frequent, most of them on shagbark hickory, and a good percentage was taken with 
net and bottle. A few specimens were captured by close examination of tree bark, but 
the method of striking trunks was found to be more productive. 

The same area was visited on 21-23 August, 1970 by Nielsen, Taft and Glen Belyea. 
This time, the oak-hickory woodlot yielded 14 species by daytime "tapping" of trees. 
Nielsen noted (personal communication) that "Shagbark Hickory produced the largest 
number.. . . It seems that the loose, overlapping bark is ideal for many species in hiding 
from their predators. Also, those other trees with either poison ivy or Virginia creeper 
vines climbing their trunks were also fairly productive-again it appears that the vine 
cover hides the moth from light. Most trees [from which moths were flushed] . . .were at 
least averaging 12 inches in diameter at breast height; smaller trees were not productive, 
except that some moths would temporarily land on them when flushed. The height above 
ground and side of tree, while not too conclusive, did indicate more on south exposures 
at about 4 to  8 feet high on the trunk." 

The method of tapping trees was used again by Nielsen, Taft and Belyea on the 
afternoon of 30 August, 1970. The locality was the Rose Lake Wildlife Experiment 
Station, Clinton County, Michigan. In a strong SW wind, a threat of storm, and 90" 
temperature, approximately 50 specimens representing 12 species were taken, again in an 
oak-hickory association. Nielsen observed C. palaeogama Gn. flying about without being 
flushed; cara Gn. has often been observed in this behavior. It is notable that in all three 
cases, C. judith Stkr. was taken. This species has been considered extremely rare in 
Michigan, as it does not readily come to light or bait. An unusual recent exception is the 
case of Nielsen and the author, who took two specimens of judith at blacklight within a 
half-hour of each other, in an oak-hickory association at Burke Lake, Clinton County, 
Michigan, on 20 August, 1966. 
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The most remarkable recent account of daytime collecting of Catocala to come to my 
attention is that of the noted Mississippi lepidopterist Bryant Mather. He writes (personal 
communications) that on 3 and 5 July, 1970, he collected 124 specimens (15 species) of 
Catocala during the day in the center of downtown Jackson, Mississippi. 

The locality was around the Governor's Mansion and Smith Park, an area occupying 
several blocks in the heart of this city of over 150,000 inhabitants. Mather first noted 
about 20 specimens of Catocala in a department store doorway across the street from the 
Governor's Mansion (9:15 AM, 3 July). He walked along the streets bordering the 
mansion and park, and took other specimens in store windows. Here and in Smith Park 
he captured 62  specimens on 3 July. 

On the afternoon of 5 July he examined the same area and took over 60 more 
specimens of Catocala. Mather reports that ". . .generally on tree trunks I'd see one or 
more, select the one I'd try to catch, clamp the net over it and watch two to ten others 
fly. Since they seemed to fly in random directions it appeared reasonable to make several 
circuits. I did, and did find some back on trees previously jarred." Incredibly enough, 
considering the locality, he took three state records (angusi Grote, obscura Stkr., and 
sappho Stkr.), plus two species of which only one specimen each had been taken in 
Mississippi (ulalume Stkr. and dejecta Stkr.). 

These accounts indicate the productivity of daytime collecting of Catocala by 
searching trees and other surfaces, and striking tree trunks. This is hardly news to those 
investigators who have been using such methods for years, but daytime collecting of the 
genus needs wider publicity. Undoubtedly the methods of bait, light and daytime 
collecting should be used together to gain further knowledge of the Catocala, but the 
experiences of daytime collecting indicate that it is one of the most desirable of methods, 
resulting in the observation of a large number of species, some of which cannot easily be 
studied in other ways. 



1971 THE MICHIGAN ENTOMOLOGIST 6 1 

THE EFFECT OF CARBON DIOXIDE ANAESTHESIA ON COLLElVlBOLA 

H. E. Got0 

Department of Zoology, Imperial College, London, S.W.7, England 

In a contribution to the Michigan Entomologist by Snider, Shaddy and Butcher 
(1969), a method of carbon dioxide anaesthesia for some soil arthropods was described as 
an alternative to etherization which frequently gives rise to unpredictable mortality. They 
stated (page 359) that "CO, has very little long-range effect on most species." 

Anaesthetization by carbon dioxide has been used on various species of CoUembola, 
particularly of the genus Folsomia Willem, 1902, by myself and my associates for about 
fifteen years. Until recently no ill effects on the cultures, as a result of this treatment, 
has been observed or suspected. 

As part of an investigation into the cause of sudden and fairly frequent sporadic 
increases in the incidence in our cultures of numerous abnormal specimens, such as those 
described, for example, in Goto and Ogel (1961), the effect of regular daily anaesthetiza- 
tion with carbon dioxide was examined. Although more extensive experimentation is 
needed, a brief comment is given here as a warning of possible sideeffects that might 
cause serious misinterpretation of quantitative data derived from specimens that have 
been subjected to carbon dioxide anaesthesia in culture. 

Over a period of four months the numbers of eggs of Folsomia candida Willem, 1902 
(Isotomidae) laid in two containers were recorded. The specimens in one of these was 
anaesthetized daily with carbon dioxide, the others were used as controls. The containers 
used were essentially as described previously (Goto, 1961) but were larger and provided 
with plastic screw tops. The two culture jars were freshly made up at  the same time in 
identical ways with equal quantities of plaster/carbon mixture in each. The same amount 
of water was added to each container so that the plaster was almost but not quite 
completely saturated (complete saturation, as recommended by me in 1961, is to be 
avoided as it encourages the growth of fungal hyphae on the surface of the plaster and 
on the food). An equal number of drops of distilled water was added weekly to each 
container from a small pipette to replace that lost by evaporation during the daily 
inspection period when the jars were open. Equal quantities of stabilized wheat germ 
(Bemax) were placed in the containers for food. These were replaced at weekly intervals 
and any remaining observable traces of the old food were removed. Stabilized wheat germ 
is now used as an alternative to the yeast previously recommended. On a few occasions 
tyroglyphid mites, all belonging to the species Tyrophagus puhescentiae (Schrank, 1781), 
appeared in the cultures. The mites were killed immediately by contact with a hot needle 
and the bodies removed. In this way no mites were in the containers for more than about 
24 hours. They did not occur more frequently in one or other of the vivaria. There is 
some evidence that these mites may have an effect on the Collembola in culture. The jars 
were maintained together at a temperature of between 19" and 23" C. and were subjected 
to normal day-length illumination. 

Both jars were opened simultaneously each day. Carbon dioxide was passed into the 
treated container by means of a small-bore glass tube until all specimens were 
anaesthetized (the point of anaesthetization was judged by the cessation of movement- 
excluding occasional minor limb twitches). The tube was then removed and the specimens 
allowed to recover before both jars were closed. The containers were examined daily for 
eggs, care being taken to keep the two jars open for equal lengths of time. The eggs were 
removed as soon as they were found, so no estimate of viability of the treated eggs in 
comparison t~ the controls could be made. There were no observable structural or colour 
changes in the two groups of eggs. No deaths occurred during the four-month period of 
this pilot experiment. 

The monthly egg totals are shown in Table 1. 
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Table 1. A comparison of the number of eggs produced by Folsomia candida Willem under 
controlled conditions and when subjected to daily carbon dioxide anaesthesia. 

November December January February 
15-30 1-19 Totals 

Controls 662 1747 2206 943 5558 
Treated 696 1678 1534 637 4545 
Difference +34 -69 -672 -306 -1013 
% drop (5.1) 3.9 30.5 32.4 18.2 

The experiment was discontinued after the 19th of February owing to the temporary 
impossibility of carrying out daily counts. It is anticipated that experimentation will be 
renewed on a larger scale and broadened to investigate not only egg viability but also the 
subsequent history of the individuals reared from both the treated and the control eggs. 

In this experiment the eggs were preserved in alcohol but in a parallel experiment 
they were allowed to hatch and the populations to build up in both containers. 
Fortnightly samples were taken at random from both jars and examined for morpholog- 
ically abnormal specimens. The incidence of abnormality was very low in both containers. 
It was, in fact, slightly higher in the untreated batch, although statistically insignificantly 
SO. 

No interpretation of the above figures will be attempted at  this stage but they 
indicate that carbon dioxide anaesthesia should be undertaken with caution until further 
details are available. 

I am grateful to Miss Zara Springthorpe for much of the tedious counting and for 
maintaining the cultures. 
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NOTES ON FEEDING BEHAVIOR OF ATLANTICUS TESTACEUS1 
(ORTHOPTERA: TETTIGONI I DAE) 

Gary V. Manley 
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INTRODUCTION 

The Biology and Feeding behavior of Atlanticus testaceus (scudder) has received 
considerable attention by Gangwere (1966, 1967). While studying summer feeding of the 
adult Atlanticus testaceus in a Northern Michigan Jack Pine forest on the seeds of 
Melampyrum lineare Desr. (Scrophulariaceae), some new observations which supplement 
published information were made by the author. 

MATERIALS AND METHODS 

Adult males and females were hand collected from the forest floor between the hours 
of 10:OO PM and 12:OO midnight during the months of August and early September. 
They were placed in plastic containers overnight. The next day accumulated feces were 
taken from the containers and placed in 95% ethyl alcohol for later examination. 

RESULTS 

Observations made during the early part of the study showed both immature females 
and males actively feeding on the vegetative portions of Melarnpyrum night after night. 
Gut analysis supported this feeding preference. Also, when males were placed in a cage 
with dead leaves, they would feed upon them from time to time. Melampyrum seeds did 
not make up a significant part of the animal's diet. Melampyrum seeds were found in 5% 
of the feces and when present, made up less than 50% of the feces; rarely more. 

In late summer the adult female and male diets were greatly different. Feces collected 
from females consisted of 85% insect parts, 13% sand and about 2% unknown materials. 
This unknown material for the most part consisted of various green plant tissues. 

The male feces on the other hand consisted of 21% insect parts, 23% sand, 50% dead 
oak leaves and less than 1% unknown. It is interesting that nearly 75% of the male 
Atlanticus diet consisted of dead leaves and sand. Some fecal pellets were nearly 100% 
sand. This suggests that assimilation of protein is much reduced in the male as compared 
to the female. Van der Drift (1964) found that the millipede Chromatoiulus projectus 
(Verh.) consumed only 11.2% of the oak leaves that were passed through the gut, and 
that assimilation was limited to easily decomposable carbohydrates. 

The observed dietary difference may reflect behavioral differences of the two sexes. 
Mature males spend late summer nights singing while perched on shrubs or lower tree 
branches. On the other hand, females appear to  spend this time foraging over the leaves 
of various plants. This is supported by observations to the effect that females are very 
commonly found on the lower leaves of white oak at night. Further, much of the female 
diet was made up of small insects such as aphids. 

The foregoing observations suggest that both sexes decrease the amount of green plant 
tissue in their diet as they reach maturity. Females become increasingly predatory late in 
the summer and feed almost exclusively on insects during egg laying periods. 

Two reasons perhaps expIain the large amount of sand in the diet. The research area 
itself was very sandy. Sand may be taken in unintentionally with other food, a fact 
which wouId account for the Iarger amount of sand along with the leaf litter diet of 
adult males, or males ingest more sand because it is needed in the crop to  aid in the 
break-up of the dry leaves. 

lsupport for this research was provided by the Food and Drug Administration (Grant 
No. 00223) and the Michigan Agricultural Experiment Station (Manuscript No. 5458). 
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SUMMARY 

Adult feeding behavior differs between seasons of the year and between males and 
females. During the first part of the summer the immature male and female diets consist 
of green plant material, almost exclusively Malanlpymm leaves and stems. During the 
second part of the summer most of the adult male diet consists of a low protein food. At 
this state, the female is highly predatory on other arthropods. Thus, a wide difference in 
feeding habits occurs in adult animals during the mating and egg-laying season. This 
appears to be a result of behavioral differences of the two sexes at this time of the year 
and is probably related to nutritional requirements. 

LITERAUTRE CITED 

Gangwere, S. K. 1966. The behavior of Atlanticus testaceus (Orthoptera: Tettigoniidae) 
on the E. S. George Reserve, Michigan. Mich. Entomol. 1:95-100. 

Gangwere, S. K. 1967. The feeding behavior of Atlanticus testaceus (Orthoptera: 
Tettigoniidae). Ann. Entomol. Soc. Amer., 60:74-81. 

Van der Drift, J. 1964. The effects of animal activity in the litter layer. Exper. Pedology 
Proc. of the Eleventh Easter School in Agr. Science, Univ. of Nottingham. 



EDITORIAL BOARD 

Irving J. Cantrall, Editor 
Julian P. Donahue 
S. K. Gangwere 

George W. Green 
M. C. Nielsen 

Ronald S. Wilkinson 

INFORMATION FOR AUTHORS 

Papers dealing with any aspect of entomology will be considered for publication in 
The Michigan Entomologist. Appropriate subjects are those of interest to amateur and 
professional entomologists in the North Central States and Canada, as well as general 
papers and revisions directed to a larger audience while retaining an interest to readers in 
our geograph~cal area. 

Manuscripts must be typed, double-spaced, with wide margins on white 8%'' X 11" or 
equivalent size paper, and submitted in duplicate. Footnotes, legends, and captions for 
illustrations should be typed on separate sheets of paper. Titles should be concise, 
identifying the order and family discussed. The author of each species mentioned must be 
given fully at least once in the text. A common name for each species or group should be 
given at least once whcn such a name exists. The format of references should follow that 
used in recent issues. Photographs should be glossy and 8" X 10" size. Drawings, charts, 
graphs, and maps must be scaled to permit proper reduction without loss of detail. 
Contributors should follow the recommendations of the Style Manual for Biological 
Journals, available from the American Institutc of Biological Sciences, 3900 Wisconsin 
Avenue, N.W., Washington, D.C. 20016. 

Papers published in The Michigan Entomologist are subject to a page charge of $18.00 
per published page. Members of the Society, who are authors without institutional funds, 
may apply to the Society for financial assistance after their manuscript has been accepted 
for publication. 

Authors will receive page proof, together with an order blank for reprints. 
All manuscripts for The Michigan Entomologist should be sent to the Editor, Lrving J. 

Cantrall, Museum of Zoology, The University of Michigan, Ann Arbor, Michigan 48104, 
USA. Other correspondence should be directed to the Executive Secretary (see inside 
front cover). 


