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PREFACE 

Prior to 1969 I had no serious intention of working on moths ofthis family, and my knowledge 
of the group was no more than might be expected of any Lepidoptera taxonomist with a 
bent for general collecting. The higher classification had already been the subject of an 
excellent paper by Charles D. Michener (1952), and my efforts were directed mainly at 
bringing about a better understanding of the species and thus complementing his work. 
In reviewing what had already been written, however, I found it necessary to consult no 
less than 300 references. Despite that great volume ofliterature and in some respects because 
of it, there remained many unresolved problems in the taxonomy and nomenclature of the 
species. 

The characters used for classification and identification in the present study have in general 
been the usual ones, and they are discussed in the introductory section on morphological 
characters. A critical comparative examination of the genitalia had not previously been 
undertaken for the North American species of Saturniidae, and I made slide preparations 
of the male genitalia of nearly every species and subspecies, including slides of numerous 
types deposited in the collection of the United States National Museum. Knowledge of 
genital characters contributed especially to a better understanding of such problem genera 
as Coloradia and Hemileuca. The female genitalia also were investigated in several genera but 
did not provide information that enlarged significantly upon what was already known. 

I have given special emphasis to the life histories and food plants, at least something of 
which is now known for the majority of the species covered, as well as to other ecological 
considerations and to morphological characters of the larvae and pupae. Some species are 
more readily recognized as larvae than they are as adults (e.g., in the genus Anisota). I have 
been most fortunate in having available the very large collection of material of the early 
stages in the United States National Museum and thus was in many cases able to verify or 
refute what earlier authors had written, sometimes by reference to the very same specimens 
which they had studied. 

The saturniid section of The Moths of America North of Mexico is based primarily on two 
great collections, those of the United States National Museum and the American Museum 
of Natural History. I also borrowed specimens or received important information from the 
Canadian National Collection, Los Angeles County Museum of Natural History, Carnegie 
Museum, Peabody Museum of Natural History of Yale University, Museum of Compara
tive Zoology of Harvard University, and from many helpful individuals, a few of whom 
possess private collections that contributed almost as much as those of the great museums. 
The work includes original descriptions of six new species or subspecies and 30 designations 
of lectotypes. 

D. C. FERGUSON 
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THE MOTHS OF AMERICA NORTH OF MEXICO 

SUPERFAMILY BOMBYCOIDEA 

FAMILY Saturniidae Boisduval 

Type-genus: Saturnia Schrank, 1802 

The Saturniidae is a family of medium-sized to very large moths, including species that have 
the largest wing expanse of all Lepidoptera. About 1,100 species and 125 genera have been 
listed for the world fauna as a whole, with over half, or approximately 600 species in 65 
genera, occurring in the New World. However, the group is so concentrated in the tropical 
to subtropical regions that only about 65 species and 18 genera occur in America north of 
Mexico. 

MORPHOLOGICAL CHARACTERS 

Adult Saturniidae possess the following combination of characters: body clothed with hairy 
vestiture, usually without long, flattened scales; head relatively small, retracted or closely 
appressed against thorax; mouth parts reduced, tongue lacking or rudimentary, rarely if 
ever functional; ocelli absent; antenna! scape heavily scaled but shaft unscaled or at most 
with scattered scales near base, branches unscaled; male antenna quadripectinate (i.e., 
doubly bipectinate, four branches per segment) in all North American genera except 
Hemileuca, in which they are bipectinate; male antenna either extremely broad (plumose), 
tapering gradually toward tip as in most Saturniinae, or broad basally and narrowing 
abruptly one-half to three-fourths of the way out, leaving tip simple except for short bristle
like setae (Citheroniinae); female antenna variable from simple to quadripectinate, always 
with much shorter branches than male, or none; tympanum absent, metathorax unmodified; 
legs short, stout, tibial spurs present or absent, spurs scaled on outer surface only; forewing 
with trifid venation, that is, cubitus apparently three-branched, M 2 being more closely 
associated with radial stem; radial branches reduced to three or four ( occasionally two) ; 
hindwing with frenulum entirely absent, humeral angle expanded and with Sc and R not 
connected by a bar; first anal vein lost or very nearly so. The expanded humeral angle, 
extending beneath the forewing, ensures that the two wings will act together in flight even 
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2nd A 

2ndA 
FIGURE 1: 

VENATION OF CITHERONIA REGALIS 

without a frenulum. Loss of the frenulum and 
compensatory expansion of the anterior margin 
of the hind wing has occurred independently a 
number of times in the Lepidoptera, as in the 
Lasiocampidae, Drepanidae and in the butter
flies, but the combination of other characters 
in these groups is of course not the same. The 
more or less plumose, quadripectinate anten
nae, when so developed, are diagnostic in so 
far as the larger North American moths are 
concerned. Moths of many other groups also 
have plumose antennae, but close examination 
will disclose that they are only bipectinate. 

The male and female genitalia are mostly of 
a conventional macrolepidopterous type, with 
the basic components present and readily re
cognizable. In the male, the gnathos tends to 
be reduced or lost, frequently persisting only as 
a pair of weak lateral arms attached to the base 

of the uncus or to the transtilla. The transtilla (gnathos of Michener, 1952) is strongly 
developed and commonly bears a large, median, lobelike or toothlike expansion directed 
posteriorly. This medial prominence may be homologous with the distal lobe or tooth of the 
gnathos as it commonly appears in the Geometridae, the change in position having been 
derived from a fusion of the gnathos with the transtilla. Such a fusion of these two structures 
is indeed quite obvious in the Citheroniinae (text figure 5 a) and in certain species of Auto
meris (e.g., pamina), where lateral remnants of the originally ring-shaped gnathos may be 
seen to adjoin the transtilla. Most of the species ofHemileucinae in North America (Hemileuca 
and Coloradia species) are peculiar in having the valves so rigidly fused to the tegumen and the 
transtilla that they are hardly movable at the usual points of articulation. 

First ins tar saturniid larvae have exaggerated scoli ( elongated setose or spinose tubercles). 
These are often branched and bear several setae. The scoli tend to become proportionately 
smaller in successive instars until, in the mature larva, they are mostly reduced to short 
tubercles or warts with the setae only partially retained, or lost. The paired dorsal thoracic 
protuberances are commonly largest and may remain as conspicuous structures in the 
mature larva, as for example the long horns on segments two and three in the Citheroniinae. 
However, the Hemileucinae are peculiar in that the scoli become more elaborately branched 
as the larva matures and are poisonous. In these the setae on the scoli are modified into 
hollow, needlelike spinules, the sharp tips of which break off, releasing the toxin which is 
an irritant similar to that of nettle. At least a few Saturniinae also have urticating spines, 
although these seem less formidable than those of the Hemileucinae. All saturniid larvae 
possess at least rudimentary scoli, and this character distinguishes the Saturniidae from all 
other Lepidoptera except certain of the nymphalid butterflies and moths of the family 
Eucleidae. Larvae of species of Hemileuca might indeed be readily mistaken for those of 
butterflies except that the head capsule is smooth, never tuberculate or spinose. Larvae of the 
Eucleidae have protuberances that look exactly like the scoli of the Saturniidae, and these 
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bear stinging spines which appear indistinguishable both structurally and functionally 
from those of the Hemileucinae. Those setae which occur consistently in the first instar 
throughout the Lepidoptera are called primary setae, and setae that appear in different 
positions mostly in succeeding instars are termed secondary setae. Some Saturniidae do have 
numerous secondary setae (sometimes referred to as secondary hair) in the first instar as 
well as in later instars; in most other groups of Lepidoptera secondary setae are absent in the 
first instar. The crochets of saturniid larvae are developed as very strong hooks and are 
arranged in a biordinal series longitudinally along the inner, or mesal, edge of each proleg. 

The pupa differs from those of other bombycoid families in rarely having visible setae. 
Lasiocampid and bombycid pupae usually have a dense covering of setae. A cremaster is 
present in the Citheroniinae and Hemileucinae (very long in most Citheroniinae), absent 
in the Saturniinae as in other bombycoid families. The saturniid pupa also has a hard, 
chitinous shell with the broadly pectinate antennae showing clearly on its sculptured surface. 
The antenna is one-fifth as wide as long, often wider. The pupal surface may be rough and 
spinose (most Citheroniinae) or smooth (all others). Saturniinae and some Hemileucinae spin 
strong silk cocoons; Citheroniinae pupate beneath the surface of the ground without a cocoon. 

The eggs of the Saturniidae are often very large, slightly flattened, ovoid, usually un
sculptured, yellowish or greenish and translucent (Citheroniinae), or whitish and opaque 
with the surface often irregularly colored by a reddish or brown adhesive substance that 
glues them to the surface upon which they are deposited. 
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THE MOTHS OF NOR TH AMERICA 

DISTRIBUTION AND EVOLUTIONARY HISTORY 

The Saturniidae present an interesting and unusually revealing pattern of distribution. 
Although the group as a whole is almost world-wide except for far northern and far southern 
regions, the greatest development in terms of number of species and genera has been attained 
in the tropics of the great continental land masses. Of the seven recognized subfamilies of 
Saturniidae, the Agliinae, Ludiinae and Salassinae are confined to the Old World, the 
Citheroniinae, Hemileucinae and Rhescyntinae are confined to the New World, and the 
Saturniinae are represented in both hemispheres. Most of the Old World species belong 
to the Saturniinae, the small subfamily Ludiinae being African, the Salassinae Asian and 
the Agliinae palaearctic. The last contains only two species, Aglia tau (Linnaeus) and A. 
japonica Leech. The Rhescyntinae are neotropical and the Citheroniinae and Hemileucinae 
largely so, although the last two groups extend well into the Nearctic Region, each being 
represented by several species as far north as southern Canada. Two other neotropical 
families, the Oxytenidae and Cercophanidae, appear to be very closely related to the 
Saturniidae. Within North America, the bulk of the species of Saturniidae are concentrated 
in the deciduous forest region of the East and in the arid or semiarid regions of the South
west. Of approximately 65 species that occur north of Mexico, 21 are known to extend north 
of the Canadian border. 

The subfamily Saturniinae is best developed in the Old World tropics and most of the 
evolutionary history of this group appears to have taken place there. The American Satur
niinae could all have evolved from as few as four or five ancestral species that managed to 
invade the New World. N earctic species of Saturnia, Actias and Antheraea are of course still 
regarded as congeneric with Old World relatives. Agapema and Copaxa seem further re
moved and may be descended from earlier Saturnia-like ancestors. The American Attacini 
have diverged much more from their Old World relatives than have the New World 
Saturniini. Rothschildia, Eupackardia, Callosamia and Hyalophora may all have been derived 
from a single ancestral immigrant somewhat like Attacus. A fossil from the Miocene shales of 
Florissant, Colorado, described as Attacus? fossil is by Cockerell ( in Packard, 1 g 14: 271, 
fig. 34), appears to represent the apex of a forewing of a large saturniid closer to Attacus 
than to any other living form judging by its size and the relative positions and curvature of 
the veins. If this identification is correct, it would seem that the tribe Attacini has been present 
in the New World for at least rn,000,000 years, and that characters down to the tribal level 
have remained remarkably stable during that time. The one most significant character 
distinguishing the New World Attacini from their Old World counterparts is the loss of R 1 

of the forewing as a separate long vein arising before the middle of the cell. It is interesting 
to note that a similar vein occurs in the American species of Antheraea in the Saturniini; thus 
it may be present or absent in either tribe. 

As was suggested by Michener ( 1952: 371), the great diversity of entirely American groups 
in the Saturniidae, including the most primitive elements of the family, together with the 
occurrence in the neotropics of the only families that appear to be very closely related to the 
Saturniidae (Oxytenidae and Cercophanidae), indicates that the group as a whole arose 
in the Western Hemisphere and no doubt in the American tropics. They spread thence to 
the Old World at an early stage of evolution, before the subfamily groups as we now know 
them had become differentiated. The subfamily Saturniinae developed and diversified in 
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the Old World, and then a few representatives of this group migrated back to America after 
the present tribal characters, or in some cases even generic characters ( as in Saturnia, Actias 
and Antheraea), had become established. The more primitive Agliinae of the Palaearctic 
Region, which appear closest to the Hemileucinae, may have been derived from a different 
ancestral form of American origin which migrated the other way. It is generally accepted 
that all faunal interchange of this nature between the Old and New Worlds took place across 
the Bering Land Bridge connecting Alaska and Siberia, where fluctuations of climate and 
sea level created a suitable route for migration of even warm temperate to subtropical 
terrestrial forms at various intervals in the past. 

The Saturniidae have not been very successful colonizers of islands. Although they have 
spread through the East Indies to the Philippines, New Guinea and Australia, none has 
reached New Zealand or to my knowledge any other isolated oceanic islands of the Pacific. 
Australia has only three genera and I 3 species, I I of which are species of Antheraea. The almost 
complete absence of saturniids from the West Indies is perhaps the most curious feature of 
their distribution in the New World. There is only one known endemic species in the Antilles, 
Phricodia plana (Walker) ( =Lasiocampa plana Walker, 1855: 1436), a hemileucine of the 
Dirphia complex found on Hispaniola. Although long known only from the type, this species 
has recently been reported as a pest of pine on that island (through E. G. Munroe, personal 
communication). Hampson ( Transactions of the Royal Entomological Society of London, I 898: 258) 
reported Automeris oblonga Walker from Grenada and Rothschildia erycina (Shaw) (as Attacus 
erycina Shaw) from St. Vincent in the Lesser Antilles. R. erycina luciana was subsequently 
described from St. Lucia (Rothschild, 1907, Novitates ,Zoologicae, 14: 417). Otherwise the 
only saturniid known from the West Indies is Automeris io, which has been collected at Nassau 
in the Bahamas. 

There are two species that have been omitted from discussion in the main text but which 
should be mentioned here, inasmuch as they have been reported in the literature as occurring 
in regions north of Mexico. Thauma ribesii, described from a reared female from Esquimault, 
British Columbia by Henry Edwards (Proceedings California Academy of Sciences, 1874: 2-3), 
was subsequently identified as the same species as Ormiscodes socialis Feisthamel of Peru and 
Chile. Although still listed (as Thauma socialis) by McDunnough (1938), it has never again 
turned up in North America, and I think it appropriate that it be eliminated from further 
consideration as part of this fauna; either the locality as given was wrong or the species 
occurred only as an introduction of some kind and failed to become established. Rothschildia 
erycina (Shaw) was reported from Texas (Packard, 1914: 258), and in the United States 
National Museum there is a specimen labelled "S.W. Tex. 1906", probably sold by a dealer 
to William Barnes. The occurrence in Texas of R. erycina, a species of South and Central 
America and perhaps the Lesser Antilles, seems most unlikely. 

ADAPTATION AND ECOLOGY 

The variation in eye size and its corollary, width of the frontal space, may constitute a 
volatile and deceptive set of characters immediately related only to the degree of diurnal or 
nocturnal activity of the adults. Diurnal species tend to have smaller compound eyes than 
nocturnal species, no doubt because under conditions of daylight a smaller eye adequately 
fulfills their visual needs, and a constant selection pressure and expenditure of extra energy 
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in development is required to maintain the large nocturnal eye. As a species evolves diurnal 
habits, the selection pressure favoring the larger eye is relaxed, and the eye size is reduced. 
At the same time the frontal space between the eyes becomes wider, the laterofrontal suture 
becomes more readily visible, and the front may become depressed or less protuberant. In the 
evolutionary sense, this appears to be a rapid process because well-developed differences 
often show up between closely similar congeneric species where their habits differ. Reduction 
in the size of the eye is one of the very first obvious modifications that occurs following the 
shift from nocturnal to diurnal behavior. Males tend to have larger eyes than females, so 
comparison is of course valid only between examples of the same sex. 

Although eye size and width or form of the frontal space may be very useful for dis
tinguishing species, it is extremely doubtful if these characters have any very profound 
significance with regard to relationships, especially at higher category levels. A strong trend 
toward diurnal behavior runs through the Saturniidae and diurnal species occur in all of our 
three subfamilies. Often the male is diurnal, the female largely nocturnal (e.g., some species 
of Anisota and Callosamia), and at least in Callosamia it is fairly evident that separate flight 
times have developed as a mechanism to prevent hybridization between very closely related 
species. In the three species of Callosamia eye size deviates relatively little and it would appear 
that flight time divergence in this case is so recent that changes in eye size have not quite 
kept pace with the shift in habits. Since this change in habits with resulting modification of 
the eye has come about independently many times within the Saturniidae, probably 
occurring both ways many times during the course of evolutionary history, it is difficult to 
say on this basis whether primitive saturniids were nocturnal or diurnal. 

It is possible that the quadripectinate antenna affords somewhat better insight into the 
habits of the ancestral forms. Quadripectinate antennae occur in all seven subfamilies of the 
Saturniidae but not in the closely related Oxytenidae or Cercophanidae, or in other bomby
coid families as far as I am aware. This must therefore be considered a truly primitive 
character for the Saturniidae per se. Since the antennae tend to revert to a bipectinate 
condition in those forms that have become diurnal (e.g., species of Hemileuca, females of 
Saturnia species), it would appear that the quadripectinate condition is more related to 
nocturnal habits and that the most primitive saturniids were indeed nocturnal. I suspect 
that those species of Hemileuca which do fly at night, such as tricolor and neumoegeni, are 
secondarily nocturnal, and that the diurnal sexual activity of some species of Anisota and 
Callosamia represents such a recent adaptation that morphological adjustment has barely 
begun. 

One gets the impression from working with saturniids that many of them, perhaps 
especially the Hemileucinae, are protected by being distasteful to predators. The bold patterns 
and bright colors of many species, especially diurnal ones, suggest warning coloration. The 
striking resemblance between Hemileuca hera and H. chinatiensis, two species that are not very 
closely related, may represent :Mullerian mimicry, and the black and white pattern that 
prevails among other diurnal species of this genus may have similar significance. The nature 
of the distastefulness is well-known to man only in the neotropical genus Hylesia, the adults 
of which possess venomous hairs on the abdomen that can cause a severe dermatitis upon 
contact with the skin. Stinging spines that cause a sensation similar to that of nettle are of 
course characteristic of the larvae of Hemileucinae and of a few Saturniinae. The bright 
pink and yellow Dryocampa rubicunda may be the model, or one of the models, in a mimicry 
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complex involving such similarly colored species as the notodontid, Hyparpax aurora (J. E. 
Smith), and the noctuid, Schinia florida (Gn.). At least one South American citheroniine, 
Psilopygida apollinairei (Dognin) is most strikingly similar to rubicunda although not closely 
related, but unless migratory birds exert sufficient pressure to induce allopatric mimicry, 
this species must have evolved its coloring independently. 

The larger saturniids are relatively rare most of the time, and I believe that they are 
highly adapted for maintaining what would for most groups of insects be regarded as an 
extremely low population. Such a species as Hyalophora cecropia is regarded as very common 
when one or two cocoons are found on every suitable tree, but for a species of tortricid or 
geometrid this could be a low density. Thus the great differences in population density are 
somewhat related to the size of the moths, and of course also to the amount of food required 
to support them and to many other considerations. It has been established that the strong 
flying males of the large attacine saturniids may be attracted by the female sex pheromone 
up to a distance of a mile or more. It would thus seem possible for such a species to survive 
for a time even when the population is reduced to one adult or less per square mile. A search 
for cocoons of any of the Hyalophora species, even in areas where they are definitely known to 
be present, commonly brings to mind the proverbial needle in a haystack. Periods of great 
abundance for such species as Hyalophora cecropia, Callosamia promethea and Actias luna have 
been noted at various times in the past. I suspect that these represented extreme population 
peaks that were soon followed by almost total annihilation locally as the parasite and disease 
populations caught up with those of the hosts, this occurring long before any depletion of 
the food supply. Thus in the Saturniidae, as in most groups of animals, rarity can be ad
vantageous in maintaining stability, not necessarily an indication of decline. Rare species 
of this nature are successful fugitives, evading disaster by wide dispersal, making use of 
distance as an obstacle to retard the depredations of parasites, diseases and predators. 

Not all saturniids are alike in their population dynamics. A few, as for example Dryocampa 
rubicunda, seem able to flourish at a fairly high level of abundance in one area for periods of 
many years. Some species of Anisota, such as virginiensis, maintain thin, stable populations, 
but large periodic outbreaks are characteristic of A. senatoria. This would seem to be the 
normal pattern for senatoria, just as it is for such moths as the tent caterpillars (Malacosoma 
species) in the Lasiocam pidae, or the fall cankerworm ( Alsophila pometaria (Harris)) or elm 
spanworm (Ennomos subsignarius (Hubner)) in the Geometridae. A destructive southwestern 
saturniid, the New Mexico range caterpillar (Hemileuca oliviae), also appears to follow such a 
pattern. This fluctuating, often extremely dense kind of population appears able to keep a 
lap ahead of its parasites for a time by progressive dispersal, as long as host plants are avail
able. The colony advances into new territory at its perimeter and soon dies out where it had 
been densest in previous years. 

Most of the large saturniids have not fared especially well in the most densely populated 
areas of the eastern United States. Widespread decrease in numbers or outright disappearance 
has been noted by many collectors in this region during the last two decades. Although it is 
difficult to distinguish between the low end of a normal population cycle and permanent 
disappearance, evidence of the latter is extremely convincing, and I comment upon this with 
respect to various species in the text. Although insecticides have been blamed by some, I am 
convinced that in this case the primary agent of destruction is the mercury vapor lamp, which 
has come into universal use for such outdoor illumination as street lighting during those 
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same two decades. As is well-known to moth collectors, the ultraviolet emission of these lamps 
attracts nocturnal insects with at least ten times the effectiveness of a tungsten filament lamp 
with the same output of visible light. Much of the country is now ablaze with mercury vapor 
lights at night, and there can be no doubt that countless millions of moths are thus lured to 
their destruction, if not directly then through abortion of their normal reproductive activity. 
Many of their parasites are also nocturnal and might be similarly affected. Large, relatively 
rare, wide-ranging moths such as Saturniidae would be expected to be most susceptible, 
the smaller, localized species or those not strongly attracted to light, less so. This surely 
represents a new and powerful pressure to which the nocturnal insects have never before 
been subjected, and it is not hard to imagine that some far-reaching ecological consequences 
might result as the unbalanced and discordant fauna struggles to readjust. 

The introduced Chinese species, Samia cynthia, appears to be a conspicuous exception to 
the foregoing remarks because it is known only from cities. However, the reasons for this 
curiously restricted distribution are not well understood. 

THE SUB SPECIES PROBLEM 

Widespread disagreement has arisen in recent years over the need, or desirability, of applying 
formal scientific names to subspecies. The Board of Editors of The Moths of America .North of 
Mexico cannot themselves agree on this point, and those members who are professional 
taxonomists are equally divided. Rather than have the whole project compromised or de
layed during lengthy debate of this trivial issue, we decided to let each author deal with the 
subspecies problem as he prefers. However, it is agreed that all subspecific and infrasub
specific names should be handled in such a way that their applicability is clearly indicated; 
thus regardless of the rank accorded such names, the text will still provide the information 
for those who want it, and the end result will be much the same. 

A subspecies is a geographically isolated or delimited population, or group of populations, 
the individuals of which have evolved visible differences that distinguish them taxonomically 
from the members of other populations of the same species. The differences are genetic, but 
divergence has not progressed beyond the point where the populations, if reunited, would not 
freely and continuously interbreed. Such variation cannot always be precisely defined and 
categorized, and this is where most of the difficulty arises. Subspecific variation occurs as by 
degree, from variants showing only the faintest beginnings of differentiation to those that 
look extremely different and have nearly attained full specific status. Subspecies isolated by a 
complete geographical barrier, as on an island or mountain range, pose no great problem, 
but geographical variation of an individual character also may occur as a continuum from 
one end of the range of a species to the other, as from north to south or east to west. This 
is called a cline. Such variation is often gradual and divergence increases with distance, 
this pattern commonly involving many characters that vary more or less in concordance 
so that individuals from opposite ends of the dine may appear very different, although 
still connected by a continuous genetic system. They are still different subspecies in a real 
sense, but the decision as to where to draw a line for purposes of applying names becomes 
an arbitrary one. 

There is another kind of subspecies situation which occurs frequently but which is not so 
easily explained. This is found in some species with an apparently continuous pattern of 
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distribution in which one would expect a gradual clinal type of variation, but instead, there 
is a rather abrupt break without any visible barrier. Sometimes the barrier may be there 
but not understood, or the supposed subspecies may really be distinct species. This kind of 
situation is characteristic of the subspecies of Hemileuca eglanterina, H. hera and Dryocampa 
rubicunda. Occasionally a major break occurs in the zone between single-brooded northern 
populations and double-brooded southern populations, but this is not common in the 
Saturniidae, most of which are limited to one brood. 

Although it is conceivable that differentiation into subspecies and ultimately species 
might occur in the same area (sympatric speciation) under rare and special circumstances, 
there can be no doubt that geographical isolation is nearly always the overriding prerequisite. 
Many sympatric "food plant races" in the Lepidoptera have been shown upon careful 
investigation to be sibling species, and this may always prove to be the case. In my usage, 
subspecies and race are synonymous. 

A form, in Lepidoptera taxonomy, is usually a color variety that occurs as part of the 
normal variation. These are of various kinds and are usually genetically determined, but 
they have no essential connection with geographical distribution, occurring with other forms 
of the same species in the same localities. Different extremes or even stages within the range 
of continuous variation may be spoken of as forms, as for example the light, dark and inter
mediate forms of Hemileuca eglanterina shastaensis. Sometimes two or more very discrete color 
forms of a species occur that are not connected by a continuous range of variation, such as the 
female forms of Eacles oslari. Males and females may be of different forms (e.g., in Automeris 
io and Saturnia albofasciata), or the forms may be seasonal, representing different generations 
( as in Sphingicampa bicolor and Actias luna). A species that occurs as two distinct color forms, 
sexual or otherwise, is described as dimorphic ( or dichromatic). One that occurs in two or more 
forms is said to be polymorphic. The restricted taxonomic meaning of the word form need not 
exclude its use in the more general sense of meaning only sort, or kind, without implication 
as to taxonomic category. I often use it this way but the difference in meaning should be clear 
from the context. An aberration is simply an abnormal variant, a freak. It may be the result 
of a mutation or of an environmentally induced change resulting from abnormal conditions 
during development. The word variety was loosely employed by early Lepidoptera taxono
mists for any kind of variant, often without knowledge of whether they were dealing with a 
subspecies, form or aberration. 

The International Code of Zoological .Nomenclature has provision for the application of names to 
subspecies but not to any other infraspecific categories. That is, names for forms and aber
rations, proposed by many authors in the past, have no status in nomenclature except as 
synonyms. If subspecies are not recognized, their names must be treated as synonyms inas
much as they refer to the same species, but if subspecies are accorded the rank of a separate 
taxon and the names treated as trinomials, then such names are not construed as synonyms 
of the species name. I deal with them in the latter way. Although form names are excluded 
from formal nomenclature, it is sometimes convenient to use them informally in discussion. 
When used, they should be written with quotation marks, as Sphingicampa bicolor form 
"suprema ". 

In my work on the Saturniidae I recognize subspecies and give them full and separate 
treatment, although not without certain reservations. I recognize the problems and am very 
familiar with all of the arguments of those who do not treat subspecies as a separately named 
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category. By its rather arbitrary nature, the subspecies concept is wide open to abuse by 
those who would apply names to every minor geographical variant. The involved nomen
clature of many species of butterflies already demonstrates how far this process can go. It is 
essential that subspecific names be kept to a minimum. In the present work I reserve such 
names only for very distinct geographical divisions judged to be well on the way to becoming 
species, and for a few major clinal trends when it seems advantageous to be able to refer to 
them by name. Subspecies are incipient species at various levels of differentiation. They have 
much to tell us about faunal history and patterns of evolution, and I think there is something 
to be gained by making an effort to understand and classify geographical variation, however 
difficult. However, one must think of the subspecies as a dynamic geographical trend, not as 
a finite evolutionary unit as might be suggested to some by application of a name to it. 
Despite the shortcomings, it seems to me a matter of convenience to be able to identify by 
name the major trends or segregates in geographically variable species. This facilitates 
discussion and enables one to present a clearer overall picture of the relationship between 
variation and distribution. Avoidance of all subspecies names probably has the effect of 
suppressing, rather than emphasizing, a great deal of exciting biological information. 

An ever-present problem is the difficulty of determining whether a geographically 
separated and seemingly distinct population represents a species or subspecies. Eacles 
imperialis pini, E. oslari, most of the Hemileuca subspecies and a number of other forms presented 
this problem, and in each case my conclusions are somewhat tentative. If the distributions of 
two closely related entities are such that there is no contact and thus no evidence of whether 
they would remain distinct if provided the opportunity to interbreed, there is often no 
available means of assessing their status. Morphological characters do not necessarily provide 
the clue as many pairs of closely related species are similar in their genitalia, larvae and most 
other visible character systems. Experimental cross-breeding and other sophisticated tests 
are needed but entail time-consuming, costly investigation that would be impractical for 
solving all of the many problems of this nature for purposes of the present work. 

CLASSIFICATION 

The Saturniidae have often been given superfamily rank, as the Saturnioidea, but in the 
present work they are treated as a family within the Bombycoidea, an expanded superfamily 
concept which also includes the Lasiocampidae, Bombycidae, Mimallonidae and Apatelo
didae. The three subfamilies of the Saturniidae that occur in the United States and Canada 
are extremely distinct, and the action of various earlier authors in assigning full family 
rank to two or more of these groups was not altogether without justification. McDunnough, 
in his check list of 1938, treated the Citheroniidae as a separate family following earlier 
tradition, but later (unpublished manuscript) agreed with the subfamily status of the three 
groups proposed by Michener (1952). My impression from the present study is that the 
Hemileucinae are as distinct from the Saturniinae as are the Citheroniinae. 

The first great work covering the North American Saturniidae, and one which presented a 
classification basically similar to the one now in use, was that of A. S. Packard ( 1905, and 
the part edited by Cockerell, 1914). These volumes contain a vast compilation ofinformation, 
supported by superb life history illustrations that have never been surpassed. The arrange
ment is much the same as in the Dyar catalogue(" 1902" [1903]) but in the reverse order. 
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Packard did, however, recognize the Hemileucidae, Saturniidae and Ceratocampidae 
( Citheroniidae) as three distinct family groups, a conclusion more in accord with the most 
recent work than the arrangements ofNeumoegen and Dyar (1894), Dyar(" 1902" [1903]), 
Barnes and McDunnough (1917), Barnes and Benjamin (1927) and McDunnough (1938), 
in which the Hemileucidae ( or Hemileucinae) are not separated from the Saturniinae. 
Schiissler's saturniid catalogue in the Lepidopterorum Catalogus ( 1933-36) and Draudt's treat
ment of the American Saturniidae in Die Gross-Schmetterlinge der Erde (1929-30) are im
mensely useful reference works, but these followed Barnes and Benjamin and contributed 
nothing new in the way of classification. The next large work of relevance to the American 
fauna was that of Bouvier (1931-36), published in Paris as a series of five parts and generally 
unknown or ignored by most American lepidopterists. This presented a classification of the 
Saturnioidea on a world basis, although Bouvier still recognized only the same three family 
groups defined by Packard. He made the first serious attempt to utilize genital characters in 
classifying this group, but the crude illustrations, together with a very cursory and incomplete 
treatment of the species and omission of any reference to type-species citations detract 
greatly from the value of his work. 

Michener's paper, The Saturniidae of the Western Hemisphere (1952), has provided a sound 
framework for arrangement of the North American subfamilies and genera, and any reader 
interested in further morphological or phylogenetic detail would be well advised to consult 
his work. I do use a few generic names differently, this stemming mainly from a difference 
of opinion in the use of subgenera. Michener employed subgeneric names, and I do not 
because I feel that they add unnecessary complexity to nomenclature. It has,furthermore been 
customary in the classification of the Lepidoptera not to use subgeneric names, and most if 
not all authors of The Moths of America North of Mexico are likely to continue in this tradition. 
In resolving the problem of what to do about the subgeneric names used by Michener, I 
had to decide in each case whether to be a splitter or a lumper. Sphingicampa and Hemileuca, 
in both of which I combined subgenera, presented the greatest difficulty as there would 
undoubtedly be some justification for dividing the former into Bouvierina and Sphingicampa 
and the latter at least into Hemileuca and Pseudohazis. I elevated Dryocampa to generic 
rank because the one included species seems quite far removed from all the species of 
Anisota. The decision with respect to the Hyalophora group proved relatively simple. I con
cluded that Hyalophora, Callosamia and Eupackardia, combined as subgenera by Michener, 
are three very well differentiated genera, and I am confident that most lepidopterists will 
agree with this. 

Inasmuch as Michener's revision dealt essentially with the higher categories down to the 
generic level, most of the species remained to be studied in detail. Surprisingly for a group 
so popular with collectors, the North American species had never been the subject of what 
would today be regarded as an adequate revisionary treatment. Although the most familiar 
species of the United States and Canada have been rather well-known since before the 
beginning of this century, others have been much less so. For example, the eight species of 
Coloradia as listed in the McDunnough check list ( 1938: 42) are now reduced to three; two 
new species of Saturnia described since 1938 bring to three the number of American species 
recognized as belonging to that genus; Eacles, Anisota, Sphingicampa, Automeris, Agapema and 
Callosamia have each gained one species, and Hemileuca has increased by several. About 30 
names were found to be misplaced or have been changed in status. 
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During a three-year post-retirement position at the American Museum of Natural History, 
New York City, James H. McDunnough wrote a revision of the species of Saturniidae of the 
United States and Canada which was to be fully illustrated in color by a collection of most 
exquisite paintings by Marjorie Statham Favreau. This work was completed in great haste 
to meet a deadline, but the unexpected death of its sponsor, Frank Johnson of Griffin, 
Georgia, prevented publication. I inherited McDunnough's duplicate typescript copy of 
this revision after he died in Nova Scotia in 1962. He appears to have made little use of 
the genitalia in solving species problems, and the work in general was far from adequate, 
as McDunnough himself admitted: "The author fully realizes that the present paper can 
hardly be considered as having attained monographic status but hopes that the critical 
remarks under the individual headings will help to stimulate interest in the group and 
eventually lead to a better understanding of the various species involved" (p. 4 of manu
script). Although I found it extremely interesting to be able to consult this manuscript 
and compare McDunnough's findings with my own, I borrowed almost nothing from it. 
I did all of his work over again and considerably more, reaching different conclusions in 
many instances. The master copy of McDunnough's revision is at the American Museum of 
Natural History. No other large works on Saturniidae have since appeared, although an 
interesting paper on first instar larvae by Roger Pease (1961) in general confirms the 
present classification. 

The following is the arrangement of subfamilies, tribes and genera followed in the present 
work. 

FAMILY SATURNIIDAE 

SUBFAMILY Citheroniinae 
Eacles Dryocampa 
Citheronia Anisota 
Sphingicampa 

s u BF AM IL Y Hemileucinae 

TR I BE Hemileucini 
Coloradia 
Hemileuca 
Automeris 

SUBFAMILY Saturniinae 

TRIBE Saturniini 
Saturnia 
Agapema 
Antheraea 

TRIBE Attacini 
Samia 
Rothschildia 
Eupackardia 

Hylesia 

Actias 

Callosamia 
Hyalophora 
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KEYS TO THE SUBFAMILIES OF SATURNIIDAE 

ADULTS 

1. Male antenna quadripectinate for 
about the proximal one-half to two
thirds, remaining distal portion com
pressed and setose, but essentially 
simple ..................... Citheroniinae 

p. 18 
Male antenna bipectinate or quadri
pectinate to the end, or, if not quite to 
the end, simple distal portion dis-
tinctly less than one-third of total 
antennal length ......................... 2 

2. Male antenna bipectinate or quadri
pectinate; if quadripectinate, distal 
pair of rami on each segment always 

arising in close contact to (touching) 
proximal pair on the next segment; 
female antenna simple, or bipectinate 
with relatively short rami ..... Hemileucinae 

p. 85 
Male antenna always quadripecti-
nate with distal pair of rami well 
separated from proximal rami of the 
succeeding segment; female antenna 
quadripectinate ( except in Saturnia 
mendocino and S. walterorum, in which 
they are bipectinate), although distal 
pair of rami on each segment may be 
shorter than proximal pair ..... Saturniinae 

p. 172 

LAST INST AR LARVAE 

1. At least one pair of dorsal thoracic 
tubercles modified to form long horn
like processes that are conspicuously 
different from abdominal tubercles; 
only a single pair, on thoracic segment 
2, may be so developed (Anisota, 
Dryocampa), or one or two pairs on 
each of thoracic segments 2 and 3 
(other genera) ............... Citheroniinae 

p. 18 
Dorsal thoracic tubercles not con
spicuously elongated as hornlike pro-
cesses; never one or two similarly 
modified pairs of hornlike tubercles 
on thoracic segments 2 and 3; thoracic 
tubercles either stout and knoblike, 
or densely spinose, in the latter case 
structurally similar to the abdominal 
ones although sometimes larger . . . . . . . . . . . 2 

PUPAE 

2. Ninth abdominal segment bearing a 
middorsal scolus; subventral tubercles 
(scoli) present on abdominal segment 
7, and usually on segments 7 to g; 
thoracic and abdominal tubercles 
developed as scoli armed with numer-
ous, needlelike, stinging spines . Hemileucinae 

p. 85 
Ninth abdominal segment not bearing 
a middorsal scolus ( although there may 
be one on segment 8); subventral tuber-
cles not present on abdominal segments 
7 to g; thoracic and abdominal tuber-
cles usually rounded or knoblike, not 
slender and elongated, not densely 
spinose except in the genus Saturnia in 
which, however, the tubercles are low 
and rounded ................. Saturniinae 

p. 172 

(After Edna Mosher, 1916, p. 141) 

1. Pupa with the moveable segments pro
vided with flangelike plates which 
prevent their being telescoped, their 
lateral margins distinctly tapered 
posteriorly and each segment notice-
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ably smaller than the segment anterior 
to it; dorsal edge of wing case (inner 
margin) not elevated above surface 
of body; distinct cremaster always 
present ............................... 2 
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Pupa with moveable segments never 
provided with flangelike plates which 
prevent their being telescoped, the 
lateral margins approximately parallel 
so that the segments appear of equal 
size, segments usually telescoped so 
that only the caudal margins are 
visible; wings prominently elevated 
dorsad above level of body; distinct 
cremaster rarely present; pupa always 
enclosed within an elaborate, tough, 
silk cocoon attached to branches of 
trees or shrubs, or in leaf litter on the 
ground, never beneath the surface 
of the ground ................. Saturniinae 

2. Pupa with distinct bifurcate cremaster; 
body roughened with spines on ex-

p. 172 

posed surface of thorax and abdomen 
( except in Citheronia, which has a 
smooth pupa); metathorax with a 
pair of rounded or flat-topped, trans
versely oblong, dorsal prominences, 
one on each side of the middorsal 
line; pupa always beneath the surface 
of the ground, without a cocoon . Citheroniinae 

this page 
Pupa with cremaster simple, not dis-
tinctly bifurcate; body never rough-
ened with spines on the exposed surface 
of thorax and abdomen; metathorax 
never with oblong dorsal prominences; 
pupa either in a thin-walled cocoon or 
without a cocoon, formed beneath 
debris on surface of ground . . . . Hemileucinae 

p. 85 

SUBFAMILY Citheroniinae Neumoegen and Dyar 
Type-genus: Citheronia Hubner. 

Ceratocampidae Harris, 184 I ( as Ceratocampadae) . 

Dryocampini Grote and Robinson, 1866. 

Adelocephalidae Boisduval, 1872 ( as Adelocephalides). 

Citheroniidae Neumoegen and Dyar, 1894. 

Sphingicampidae Packard, 1 go 1. 

Syssphingidae Hampson, 1918. 

Species belonging to the subfamily Citheroniinae may be distinguished from all other 
North American Saturniidae by the following exclusive characters: male antenna quadri
pectinate for the proximal half to two-thirds, remaining portion simple to the end; thorax 
robust; body large relative to wing size and long relative to length of hind wing, total body 
length in both sexes (dried specimens) nearly always equal to or exceeding length of hind
wing; wings somewhat sphingiform, forewing about one-third longer than hind wing; larva 
with one to' six pairs of dorsal thoracic tubercles modified to form slender, hornlike processes 
that are conspicuously different fror1 the abdominal tubercles. 

The following characters, very useful in conjunction with one another for recognizing 
members of the Citheroniinae, are not consistently present within the group, or are shared 
with one of the other two subfamilies: frons convex laterally, adjacent to eyes; laterofrontal 
sutures usually not visible; male antenna with distal pair of branches (rami) on each 
segment closely adjacent to the proximal pair on the succeeding segment; rami of male 
antenna short to moderately long, nearly straight, relatively stout; female antenna simple 
or bipectinate with relatively short, straight rami; tibial spurs usually longer than tibial 
diameter; posterior tibiae without subapical spurs; arolium and pulvilli well developed; 
vein M1 of forewing stalked with radials; vein M 2 of forewing usually arising from a point 
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FIGURE 3: ANTENNAE OF CITHERONIINAE 

a. Citheronia sepulcralis, male c. Sphingicampa hubbardi, female 
b. Sphingicampa hubbardi, male d. Sphingicampa bicolor, female 

anterior to middle of distal end of cell; body covered with dense, recumbent hairs, or some
times with narrow scales (Sphingicampa heiligbrodti and S. hubbardi); male genitalia with valves 
freely articulated in the usual way; lateral arms of gnathos usually present and clearly 
visible; transtilla usually armed with a very large, tapered, median process as long as, or 
longer than, the uncus, this process probably having been derived from the gnathos through 
a union of the latter with the transtilla; vesica usually armed with short spines (cornuti). 

Many and possibly all North American Citheroniinae differ conspicuously from other 
Saturniidae in the appearance of the egg. The shell is almost transparent so that the egg, 
when laid, is green, amber or honey colored, translucent, and without a visible coating of 
colored adhesive; other saturniid eggs have an opaque, usually whitish shell, commonly 
colored with an uneven coating of brown or reddish adhesive, by means of which they stick 
firmly to the substratum or to one another. However, information on the eggs is still lacking 
for so many members of the group that one cannot say whether this is a diagnostic subfamily 
character. 

There is a similar dearth of information on the pupa, although it is obvious from those 
that are known that there are strong subfamily trends toward certain peculiar pupal modifi
cations. In most citheroniine genera the pupa is armed with numerous small spines that · 
are believed to facilitate its ejection from the soil at the time of eclosion. The moveable 
segments are provided with flangelike plates which keep the segments extended, or prevent 
their being telescoped. By vigorous circular motion of the caudal end of the extended 
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abdomen, aided by the numerous rows of short spines, all inclined more or less caudad, the 
pupa is able to progress to the surface of the soil. The species of Citheronia, with an almost 
smooth pupal surface, represent an exception, and the species of Eacles, with spines present 
but reduced, are intermediate. The citheroniine larva buries itself in the ground and 
pupation takes place in an earthen cell. There is no cocoon. The hemileucine pupa shows 
some affinity to that of the Citheroniinae in the retention of the device that prevents tele
scoping of the moveable segments. However, in the Hemileucinae the pupa never has a 
spinose surface and is rarely, as far as is known, formed beneath the surface of the ground; 
it may be with or without a cocoon. 

The larvae of the Citheroniinae are not provided with stinging spines or other specialized 
chemical or mechanical means of defense as far as is known. 

Pease, in his comparative study of first instar larvae (1960: 109), concluded that 
Dryocampa and Anisota are quite unique, with greater differences separating these genera 
from the rest of the Citheroniinae than there are separating the Citheroniinae from the 
Hemileucinae or Rhescyntinae. With reference to a phylogenetic tree, he suggested that they 
belong either at the top or bottom of the Citheroniinae if not in their own subfamily. The 
characters emphasized are the great reduction in the armature of the body surface in general, 
and the separation of the dorsal setae on the eighth abdominal segment. It is uncertain 
whether these differences represent the loss of specialized characters, or whether the genera 
Dryocampa and Anisota are truly primitive in these respects. On first reading Pease's remarks I 
had thought of placing these two genera in a separate tribe, but have been unable to find 
any substantial characters in the adult, pupa, or elsewhere, to support such a division. In 
genital and pupal characters they are extremely close to Sphingicampa. 

The Citheroniinae, which have usually been accorded family rank, have also been known 
by five other higher category names based on genera now included in the subfamily. The 
first such name was Ceratocampidae, used by Harris in 1841 (as Ceratocampadae), and 
based on the name Ceratocampa. However, Ceratocampa is a junior synonym of Citheronia, and 
Neumoegen and Dyar, in 1894, changed the name to Citheroniidae, considering it desirable 
that the family name be based on the oldest generic name, rather than on a synonym of it. 
This change was accepted by many North American authors, including Michener (1952), 
the most recent major reviser, and by virtually all since Forbes used it in 1920. The name 
Syssphinx Hubner, published at the same time as Citheronia, could be considered older by 
reason of page priority, but Syssphingidae was last to appear as a family-group name. 
Some authors, working mainly on the neotropical fauna, have used Adelocephalidae and 
Syssphingidae, but neither of these has had sustained, unchallenged application. Sphingi
campidae had no subsequent ·use at all, not even by Packard himself, and Dryocampini 
does not seem to have been used since the time of Grote. The decision that must be made is 
between the names based on Ceratocampa and Citheronia, the former having had extensive 
use prior to 1920, the latter since that time. The name Citheroniinae, in its family or sub
family form, has thus been in constant use for the past 50 years, and I prefer to retain it. 
Article 40 of the International Code of ,Zoological Nomenclature ( 1964), on synonymy of the 
type-genus, states: "When, after 1960, a nominal type-genus is rejected as a junior synonym 
( objective or subjective), a family-group name based on it is not to be changed, but continues 
to be the valid name of the family-group taxon that contains both the senior and junior 
synonyms." However, Article 40a, on the conservation of certain names, makes this provision: 
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"If a family-group name, changed before 1961 because of such synonymy, has won general 
acceptance, it is to be maintained in the interests of stability." 

The Citheroniinae are exclusively a New World group and are mostly confined to the 
neotropics. There are probably about 25 genera and 175 species, of which only 5 genera 
and 20 species are known to occur north of Mexico. About half of the species studied in 
connection with the present work have complex polymorphism or geographical variation 
so developed that it is unusually difficult to draw lines between species and subspecies for 
purposes of taxonomic treatment. There appear to be at least a few sibling species problems 
that will be solved only with more sophisticated biological investigation. 

KEYS TO THE GENERA OF CITHERONIINAE FOUND IN THE 
UNITED STATES AND CANADA 

ADULTS 

1. Large moths, length of forewing ex
ceeding 40 mm; forewing and hind
wing bearing similar eyespots or 
none; abdomen often marked with the 
same contrasting colors as the wings, 
in a pattern of segmental rings or 
dorsal patches . . . . . . . . . . . . . . . . . . . . . . . . . 2 

Smaller moths, length of forewing 
rarely exceeding 40 mm; discal spots 
present or absent, not really developed 
as eyespots, never alike on forewing 
and hindwing, most commonly pre-
sent on forewing only; abdomen plain, 
never marked with a pattern ............. 3 

2. Small but distinct, almost circular, 
grayish-filled eyespots present on both 
wings; postmedial lines or bands also 
usually distinct o~ both wings, that of 
forewing oblique from inner margin 
to apex ........................... Eades 

p. 22 

Eyespots entirely absent on both 
wings; postmedial lines almost com-
pletely suppressed or obscured, but 

apparently subparallel to outer margin 
on forewing, not oblique .......... Citheronia 

3. Forewing and hindwing similarly 
colored, although pattern may be less 
distinct on hindwing; foretibia with 

p. 31 

or without an apical spine ................ 4 
Forewing and hindwing colored very 
differently; forewing essentially cryptic, 
hindwing flushed with crimson; fore-
tibia without an apical spine .... Sphingicampa 

p. 36 

4. Wings white or light yellow marked 
with bright pink, sometimes all whitish; 
no discal spots; foretibia without an 
apical spine . . . . . . . . . . . . . . . . . . . Dryocampa 

p. 55 
Wings brown, often shaded with pink 
or lilac, especially beyond postmedial 
line; forewing always with a round 
white discal spot, hind wing with none; 
foretibia with an obvious apical spine 

Anisota 
p. 63 

LAST !NSTAR LARVAE 

1. Larva with only one pair of thoracic 
tubercles developed as long hornlike 
processes, these being on segment 2 ........ 2 

Larva with thoracic tubercles de-
veloped as hornlike processes on seg-
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ments 2 and 3, and sometimes on 
segment I also ......................... 3 

2. Larva green with 8 longitudinal white 
stripes, and usually an elongated red 
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lateral patch on abdominal segments 
7 and 8 ........................ Dryocampa 

p. 55 
Larva black, brown or reddish, vari-
ously striped or variegated, but never 
green and white ................... Anisota 

3. At least some of the dorsal abdominal 
tubercles modified as rather flattened, 
pointed, toothlike, lustrous white pro-

P· 63 

cesses . . . . . . . . . . . . . . . . . . . . . . . Sphingicampa 
p. 36 

None of the dorsal abdominal tubercles 
so modified ............................ 4 

PUPAE 

4. First thoracic segment without horn
like processes; those on segments 2 

and 3 relatively short, about 5 mm 
long; body sparsely but conspicuously 
covered with long, whitish, secondary 
hair .............................. Eades 

First thoracic segment with hornlike 
processes, although shorter than the 
others; longest processes on segments 
2 and 3 usually much longer thari 
5 mm (8-18 mm); body without hair 

p. 22 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Citheronia 
p. 3r 

(After Edna Mosher, 1916, pp. 143-144) 

r. Surface of pupa smooth or rugose, not 
spinose; cremaster short, its length 
not exceeding its width or only slightly 
so, the tip rather shallowly bifurcate 
or not bifurcate ................. Citheronia 

P· 3r 
Surface of pupa rough, spinose; ere-
master at least twice as long as broad, 
distinctly bifurcate at tip ................ 2 

2. Thorax slightly rugose with short 
isolated spines; abdominal segments 
not spinose except for a single row 
of very short spines at least along the 
posterior margins of segments 5 to 7 .... Eades 

p. 22 

Thorax and abdominal segments 
densely spinose; abdominal segments 
I to 7 with a row of spines along both 
anterior and posterior margins, the 
spines of the anterior row on abdominal 
segments 5 to 7 usually much longer 
than spines of posterior row . . . . . . . . . . . . . . 3 

GENUS Eacles Hubner 

3. Usually with prominent scattered 
spines on the thoracic segments, at 
least four times as long as those cover
ing the segments; antennae with the 
central axis bearing a row of promi
nent spines curved posteriorly; if 
without prominent spines on the 
thoracic segments and antennae, then 
the maxillae are one-third the length 
of the wings .................. Sphingicampa 

p. 36 
and Dryocampa 

Without prominent scattered spines on 
the thoracic segments, the longest 
never four times the length of those 
covering the segments; antennae with 
the central axis never bearing promi
nent spines, the spines never curving 
posteriorly; maxillae always one-

p. 55 

fourth the length of the wings ........ Anisota 
p.63 

Eacles Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], p. 153. 
Type-species: Phalaena imperialis Drury, 1773. Designated by Grote and 
Robinson, 1866, p. 379. 
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Cerocampa Kirby and Spence, 1826, Introduction to Entomology, vol. 3, p. 251. 
Type-species: Phalaena imperialis Drury, 1773. Designated by Oiticica, 
1941, p. 328. 

Basilona Boisduval, 1868, Ann. Soc. Ent. France, B: 31 7. 
Type-species: Basilona cacicus Boisduval, 1868. Designated by Barnes and 
Lindsey, 1922, p. 97. 

Crenudia Burmeister, 1879, Description physique de la Republique Argentine, 
Lepidoptera Atlas, p. 46. 
Type-species: Basilona opaca Burmeister, 1878. Monotypy. 

Eacles and Citheronia are the only genera of Citheroniinae in the United States that include 
what could be called very large moths. Females of both may nearly equal in size the largest 
of our Saturniinae. Eacles may be distinguished from all other Citheroniinae in our fauna 
by the presence of eyespots on both the forewings and hindwings, a character shared only 
with the closely related South American genus Bathyphlebia Felder. Eacles also differs from 
Citheronia in its broader wing shape, distinctive wing pattern, V-shaped, convex front, 
short palpi which do not exceed the front, and by other characters. Although the wings are 
unusually broad for the group, the radial veins of the forewing are reduced to three (four in 
Citheronia) . 

The distinctive male genitalia differ from those of other Citheroniinae in the following 
combination of features: the peculiar transtilla (gnathos of Michener, 1952) with long lateral 
processes, obvious gnathos with arms seemingly un-united with the transtilla (although the 
large median lobe of the transtilla is probably derived from the gnathos), elongated saccus, 
and, in the aedoeagus, a bulbous vesica covered with stout, thornlike cornuti (much reduced 
in some neotropical species). 

At least in the nearctic fauna, the larva of Eacles may at once be recognized because it is 
the only hairy larva in the subfamily. The body is covered with sparse but long, whitish 
secondary hair in all stages, that on the dorsum being longer than the thoracic horns. In 
the mature larva, all spines or horns are rudimentary or much reduced except for one pair 
on each of thoracic segments two and three. These are much shorter than the horns of 
Citheronia, their length not exceeding the width of the head. 

The pupa is somewhat spinose and has a long cremaster, at least twice as long as broad, in 
these characters resembling Anisota and Sphingicampa. The pupa of Citheronia is not spinose, 
and has a short, stout cremaster. 

As presently understood, the genus contains about 16 species, of which only two, E. 
imperialis (Drury) and E. oslari Rothschild, are known to occur north of Mexico. Some of the 
neotropical species are closely related to imperialis but are obviously distinct in genitalia 
or other characters (see Oiticica, 1956). However, there still remains much uncertainty 
regarding the status of certain Mexican and Central American forms, such as decoris 
Rothschild and magnifi,ca Walker, which have been considered conspecific with imperialis 
(e.g., by Bouvier, 1932). Decoris has no band on the underside of the hindwing and appears 
similar to E. imperialis nobilis from Texas, except that it evidently lacks the extreme poly
morphism characteristic of the Texas population. The brown form is not known to occur in 
decoris. Nobilis, being the older name, would have priority, if they should prove to be 
synonymous. 
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After much uncertainty, I decided to treat the members of the complex that are present 
in our area as two species, oslari and imperialis, and the latter as three subspecies. Eacles 
oslari is still rare in collections and is known only from Santa Cruz County, Arizona. Eacles 
imperialis, the handsome, widely distributed species occupying approximately the eastern 
half of the United States and southern Ontario, is supposedly well known, but its variation, 
geographical and otherwise, is complex. The color forms vary through different shades of 
yellow, brown and purplish, some of them strikingly distinct in appearance. Other characters 
that vary geographically include size, wing shape, antennal length and number of segments, 
and food plant preferences. However, the male genitalia show little tendency to vary from 
one region to another. E. imperialis pini, at the northern fringe of the distribution in Michigan 
and Ontario, and highly specialized in its feeding habits, may be a distinct species. There is 
some evidence that pini remains distinct from nominate imperialis within a narrow zone of 
overlap, but this is still controversial. Nobilis, in Texas, apparently represents the extreme 
end of a dine that begins in Virginia or the Carolinas. Larvae of the different geographical 
segregates have not been available for comparison. There thus remains a real need for care
ful comparative study of their biology and thorough investigation of what takes place in 
transitional areas. For example, there has been no material of adults or larvae available 
to me from Louisiana or New Mexico, very little from Texas and none from northern Mexico, 
all areas that could be crucial to an understanding of relationships. 

Imperialis was considered by Michener ( r 952) to occur, as a series of subspecies, all through 
the American tropics to Argentina, but I think it remains to be demonstrated whether the 
neotropical forms are conspecific, either with imperialis, or with one another. 

Eades imperialis imperialis (Drury) (Imperial Moth*) 
PL. 1, FIGS. 1-3, 16, 17 (McD. 8Go). 

Phalaena imperialis Drury, I 773, Illustrations of Natural History of Exotic Insects, 2: index to 
volume I ; 1 770, ibid., 1 : 1 7, pl. 9, figs. I, 2 (unnamed). The species was illustrated in I 770 
but not named until publication of the index in I 773. 
Type-locality: New York. 

Phalaena imperatoria J. E. Smith, I 797, in Abbot and Smith, The Natural History of the Rarer 
Lepidopterous Insects of Georgia, 2: 109, pl. 55. 
Type-locality: Georgia. 

Bombyx didyma Palisot de Beauvois, 1805, Insectes en Afrique et en Amerique, p. 52; 1810, ibid., 
Atlas, Lepidopteres, pl. 20. 
Type-locality: Virginia. 

Eacles imperialis ab. punctatissima Neumoegen, 1891, Ent. News, 2: 150. 
Type-locality: New York City. 

This is the well-known form of the imperial moth that occupies nearly all of the United 
States east of the Great Plains, with the exception of northern New England and northern 
portions of Michigan and Wisconsin. Northward in the Great Lakes region imperialis is 
represented by subspecies pini. Nominate imperialis has decidedly broader wings than pini 
or oslari, with the apices of the forewings less acutely pointed and the outer margins of the 
forewings straight or only slightly concave in males, straight or convex in females. The wing 
markings vary from magenta to dark purplish brown but tend to be less pinkish than those of 
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pini. The wings are variably speckled with small dots or dashes of a darker shade, almost 
blackish. The postmedial band on the underside of the hindwing is commonly weak or 
absent in subspecies imperialis and nobilis, strongly developed in E. imperialis pini and E. oslari. 

The proportion of brown to yellow on the upperside of the wings varies greatly, this being 
in part a geographical north-south dine. Northern specimens tend to be palest (plate 1, fig
ure 1 ), with the purplish brown areas increasing in extent and intensity southward until, in 
South Carolina, Georgia and the Gulf States, there may remain in some specimens only a 
wedge-shaped patch of yellow on the outer costa of the forewing, and a band of yellow across 
the middle of the hind wing (plate 1, figures 2, 3). This dine appears to culminate in com
plete obliteration of the yellow in a Texas population discussed separately as subspecies nobilis. 
Rare individuals in Georgia and Florida show a reduction of yellow very nearly as extreme 
as that of the Texas form. It should be emphasized that this variation represents a trend only, 
because pale specimens of the northern type are always present along with the dark ones in 
the most southerly portions of the range, and dark specimens occasionally occur northward. 
Study of a large sample from coastal South Carolina, where the species is double brooded, 
shows that the variation in color is not seasonal. The shade of the yellow also varies somewhat, 
being palest northward, most intense southward. 

The number of antenna! segments is surprisingly variable, and here also certain geo
graphical trends are apparent. E. imperialis imperialis has, in the male, a long, quadripectinate 
basal section of 20 to 26 segments, and a relatively short, simple but compressed, apical 
section of 13 to 16 segments, the most frequent combination being 22 basal and 16 apical 
segments. The apical section bears 13 to 21 antenna! cones. Pini tends to have a still shorter 
distal section of 13 to 14 segments, and nobilis a longer distal section of 16 to 21 segments. 
Oslari is peculiar in having distinctly longer' male antennae with up to 32 pectinate basal 
segments. 

E. imperialis imperialis occurs from southern New Hampshire (Hampton, Webster, Clare
mont), through New York State, the Niagara Peninsula of Ontario, and southern Michigan, 
westward to the eastern edge of the Great Plains, and southward to the Gulf Coast and 
southern Florida (but not the Florida Keys). It has not been taken in Maine. There are 
many records for southern Ontario but none farther north than Toronto. Similarly, in 
Michigan, it does not appear to occur north of Oakland, Livingston, Clinton and Ingham 
counties, but is replaced northward by pini. It is common in Illinois, and there are scattered 
records for Missouri, mostly south of the Missouri River. None have been seen from Arkansas 
or Louisiana, but the species would of course be expected to occur there. 

Imperialis, like some of the other large saturniids, is said to have largely disappeared from 
heavily populated areas such as those in Connecticut and the vicinity of New York City, 
where it was formerly common. It continues to thrive in sparsely inhabited regions of the 
country as in South Carolina, where I have seen it come to light in abundance. 

Along the northern edge of its range, imperialis flies from mid-June to mid-August. This 
flight period may represent a single extended generation. Farther south, as in Missouri, 
there are records for September, suggesting at least a partial second generation. In coastal 
South Carolina there are two full broods, the first flying from 21 May to 20 July, the second 
from 26 July to 14 September, with the moths seemingly commonest in August. Florida 
also has at least two broods, with the first flight period extending from April through 
July, the second from late August to early November. 
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The early stages of imperialis were described in detail and well illustrated by Packard 
(1905: 119-126, pls. 9, 27, 28), by Eliot and Soule (1902: 271-275) and others. The larva 
is typically citheroniine in having thoracic horns, but in the last instar these are short and 
reduced to tw:o pairs on each of the second and third thoracic segments only. The other 
tubercles remain small except for short middorsal horns on the last two abdominal segments. 
The larva is, of course, very large, and dimorphic, with green and brown forms. It is marked 
with a series of conspicuous white or yellowish spiracular spots, and a sparse covering of 
long, white or light brownish hair. In the mature larva some of the hairs may be longer than 
the width of the body. Such hairy larvae are unusual in the Saturniidae, and at least within 
our region this is a diagnostic feature of Eacles. At least in some areas the brown form of the 
larva predominates. A brood from Massachusetts, described by Eliot and Soule, contained 
only one green larva. A brood reared from a first generation parent taken at McClellanville, 
South Carolina, consisted entirely of brown larvae, although a single bright green one was 
found on sweet gum (Liquidambar st,yraciflua L.) in the same locality by Michael Van Buskirk 
on 13 September 1970 (R. B. Dominick and C.R. Edwards, personal communication), the 
only green one they have seen. 

Imperialis has been reported as feeding on a very wide variety of food plants, including 
oak, hickory, walnut, sycamore, basswood, maple, honey locust, chokecherry, sumac, 
sweet gum, sassafras, elm, beech, hornbeam, birch, alder, pine, spruce, hemlock, cedar, 
cypress and juniper. As with some other species, it will probably be found to have different 
food preferences in different areas. Eliot and Soule ( 1902: 2 7 5) reported that "the cater
pillars do best, with us, on pine, juniper and hickory". The pine to which they referred was 
Pinus rigida Mill. McDunnough, writing about 1950 and probably referring to his own 
experiences while at Decatur, stated: "in certain sections of central Illinois the larvae are 
to be seen in numbers in the fall crawling on the ground beneath maple trees-their prin
cipal food plant-seeking for suitable places to enter the ground for pupation" (unpublished 
manuscript). The species of maple was not indicated. Acer saccharinum L. and Sassafras 
albidum (Nutt.) Nees are reported as hosts in Missouri (Heitzman, in litt.). T. N. Freeman 
reported the larva on Juglans species at Simcoe, Ontario (Michener, 1950: 21). There exists 
the possibility of confusion with Eacles imperialis pini in earlier reports of pine-feeding larvae 
along the northern edge of the range, but pine is obviously included among the regular 
hosts of nominate imperialis. Pine-feeding larvae were first observed almost 200 years ago 
by John Abbot in Georgia (in Abbot and Smith, 1797: 109). Although imperialis thus feeds 
on a great many hosts, including pine, pini is known to feed only on pine. 

The name didyma has been employed in a racial sense for the darker, southern form of 
imperialis occurring in Georgia and the Gulf States (e.g., by Forbes, 1923: 665). However, ifa 
name were to be applied to this southern form, which seems inadvisable, imperatoria would 
have priority, even though Abbot's figures happen to represent specimens with the coloring 
of the normal northern form, and the name was intended by J. E. Smith merely as an 
emendation of imperialis. Also, the type-locality for didyma is Virginia, an area where one 
finds only the most doubtful beginnings of the trend toward reduction of the yellow areas of 
the wing, and hence the name refers to a population that is more like the northern than the 
southern form. Punctatissima, the type of which is a male in the United States National 
Museum from "Highbridge, in the upper part of New York city", is an aberration almost 
exactly like the form of pini shown on plate 1, figure 18, but larger, broader winged, and 
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lacking the postmedial line on the underside of the hindwing. These differences clearly 
associate punctatissima with imperialis rather than pini, although it is the only aberration of this 
kind seen in all of the material of imperialis examined. The types of imperialis, imperatoria and 
didyma are the specimens represented by the original figures in each case, although the 
original specimens probably no longer exist. 

Eacles imperialis pini Michener (Pine Imperial Moth) 
PL. I, FIGS. 4, 18, 19; PL. 2, FIG, I, 

Eacles imperialis pini Michener, 1950, ]our. Kansas Ent. Soc., 23: 17. 
Type-locality: Cheboygan County, Michigan. 

For the present 'I am treating this form as a northern, pine-feeding subspecies of imperialis, 
although there is almost sufficient justification for treating it as a distinct species. Its smaller 
size, pinker markings, more heavily spotted appearance, strong postmedial band on the 
underside of the hindwing, and exclusive association with conifers in the northern Great 
Lakes region, add up to a combination of characters by which pini may nearly always be 
distinguished from imperialis. The two forms seem to be almost completely allopatric, inter
grading only slightly, if at all, along a narrow line through southern Ontario and Michigan. 
I am advised that a blend zone does indeed exist in Ontario (Rev. J. C. E. Riotte, in litt.), 
but in the limited material I have been able to examine, it has seemed that almost every 
specimen clearly represents one form or the other. With neither a physical barrier, nor dine 
or extensive zone of transition between them, imperialis and pini come close to fulfilling the 
requirements of distinct but very closely related species. This relationship is in need of 
further study. 

The following is a portion of the original description: "Size smaller than usual in typical 
imperialis, particularly in female, length of forewing in male 47 mm (45 to 48 mm among 
paratypes), in female 53 mm (47 to 54 mm among paratypes); dark markings pink to 
pinkish brown, decidedly more pink and less brown than in typical imperialis; postmedian 
line of forewing usually well separated from premedian [ antemedial] in male as well as female 
(in male of typical imperialis these lines meet in cell Cu 2 of the forewing in about 80 per cent 
of the individuals) ; postmedian lines of both wings well defined on under surface in both 
sexes; dotting on both upper and under surfaces of wings heavier than in imperialis (lighter 
in figured specimens than in many paratypes). Apex of male harpe [valve] usually more 
slender and less bulbous and tumid on outer side than in typical imperialis." 

Michener ( I 950: 20) commented that a postmedial line on the underside of the hind wing 
occurs in all specimens of pini, in less than 50 per cent of imperialis from the latitude of New 
York City, and in virtually none of the specimens from the southern states or tropical America, 
but reappears in Argentina. A check on material in the collection of the United States 
National Museum shows that specimens of imperialis from New York and New Jersey agree 
very well with Michener's statement. Otherwise, there are some discrepancies. Twenty-two 
examples from Ohio, Indiana, Illinois and Michigan (Ingham, Clinton and Washtenaw 
Counties) have hardly a trace of a postmedial line on the underside of the hind wing, in this 
respect resembling specimens from Virginia and the Carolinas rather than New York. It 
might also be noted that oslari, from Arizona, which Michener probably would have included 
within the species imperialis, has this character even better developed than does pini. 
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Pini was described from a type series of forty-two specimens from Cheboygan and Iosco 
Counties, Michigan. The holotype and allotype are in the collection of the American 
Museum of Natural History. 

In addition to the normal form of pini, as described above, two strikingly aberrant color 
forms occur. One of these, known only from the specimen figured (plate 1, figure 18), pre
serves the yellow ground color, although it is almost obliterated by dense proliferation of the 
small dots. This form is similar to the aberration of imperialis that was named punctatissima 
by Neumoegen. The second kind of aberration, illustrated on plate 2, figure 1, is entirely 
suffused with deep pink so that none of the yellow ground color remains. Two specimens of 
this form are known, the other being a female in the Canadian National Collection from 
Hally, Ontario, reared from red pine. This form differs from the suffused, pinkish brown 
specimens of nobilis and oslari in having lost nearly all trace of the outline of the areas that 
are normally yellow, namely, the antemedial and postmedial bands. No counterpart of this 
solidly colored form is known in subspecies imperialis, nobilis, or in oslari. 

In the United States, pini is known only from northern Michigan (Cheboygan, Iosco and 
Otsego Counties), and from the Adirondack region of New York, the latter record based on 
a single specimen from six miles northwest of West Fort Ann, Washington Co., N.Y., 
6 August 1932, reported by Michener (1950: 19-20). The species is to be expected in north
eastern Minnesota and northern Wisconsin. Its distribution in Canada is more extensive 
but still limited to areas immediately north of the Great Lakes and the upper St. Lawrence 
River. It has been reported as common in numerous localities in southern Ontario from the 
Ottawa River and adjacent Quebec, just across the river, west to Lake Timagami, Sudbury, 
Sault Ste. Marie and the district of Algoma, south to the districts of Northumberland, 
Durham, Ontario, York (north of Toronto) and Dufferin. It has also been reported from the 
west side of Lake Superior southwest of Fort William (Riotte, in litt.) and from Ste. Anne 
de Bellevue, near Montreal, Quebec (Munroe, in litt.). 

The flight period extends from mid-June to early August, with most records being for early 
July. There is only one brood, and larvae may be found from mid-July to mid-September. 
I have not seen the larva and do not know whether it differs from that of imperialis. 

The major hosts in Canada appear to be red pine (Pinus resinosa Ait.) and eastern white 
pine (Pinus strobus L.), with substantially fewer records of feeding on jack pine (Pinus 
Banksiana Lamb.). There are a few reports of larvae on Scotch pine (Pinus sylvestris L.) and 
white spruce (Picea glauca (Moench) Voss). The larvae are said to be "found commonly in 
south-central Ontario. Usually in small numbers but occasionally small groups of trees are 
severely defoliated". (McGugan et al, 1958: 52-53). In 1951, "Unusually high larval popu
lations occurred on white and red pine in many localities in the Lake Simcoe District. 
South of Orillia 15 red-pine trees suffered 50 per cent of defoliation and as many as 38 larvae 
were counted per tree" (McGugan et al, 1952: 53). Pinus strobus and Pinus Banksiana are 
given as the host plants in Michigan (Michener, 1950: 17-18). 

Eacles imperialis nobilis Neumoegen (Texas Imperial Moth) 
PL. 2, FIGS. 2, 3, 15 (McD. 460a). 

Eacles imperialis var. nobilis Neumoegen, 1891, Ent. News, 2: 150. 
Type-locality: Houston, Texas. 
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This population, found in southeastern Texas, is characterized by a highly developed poly
morphism elsewhere known only in the Arizona species, oslari. Nobilis is closest to imperialis 
in size, wing shape, antenna! length, obsolescence of the postmedial line on the underside 
of the hind wing and in the appearance of its "normal" form. It differs from imperialis mainly 
in having a completely suffused pinkish brown form that seems to comprise at least one-third 
of the population. ;Between the normal yellow form and the entirely suffused form, there is an 
intermediate stage similar to the darkest specimens from South Carolina, Georgia and Florida. 
In this intermediate form the yellow of the forewing is usually reduced to a triangular costal 
area beyond the discal spot, and of the hindwing to a median band. The basal and outer 
thirds of one or both wings are almost evenly brownish, with the usual pink or purplish hue, 
the dark coloring contrasting sharply with the yellow median areas as in similar specimens 
of imperialis. 

Whereas the variation from light to dark in E. imperialis imperialis in the southeastern 
states is a continuum, there seems to be evidence in the limited material available that the 
three color forms mentioned have to a large extent become stabilized in Texas, each repre
senting about one-third of the population and hence none showing dominanc€ over the 
others. The forms occur together at Houston, and are not seasonal. This interpretation of the 
variation in nobilis is based in part on information supplied by Andre Blanchard, of 
Houston, concerning material in his collection, and in part on a series of about 20 specimens, 
including the types, in the United States National Museum. Unfortunately, no material has 
been available from Louisiana or the eastern border of Texas, where a blend zone should 
occur between imperialis and nobilis. 

One is tempted to speculate that nobilis acquired its polymorphism by introgression during 
some past contact with oslari, or the ancestor of oslari. The two now appear to be widely 
separated geographically, but of course we do not know what forms occur in the great inter
vening region of northern Mexico. Nobilis leans slightly toward oslari in two other characters. 
The apex of the forewing tends to be a little more produced than is usual in imperialis, and 
there is an average of one or two additional segments in the pectinate basal section of the 
antenna. A long series of Eacles imperialis decoris Rothschild from southern Mexico, in the 
United States National Museum, shows no indication of the kind of polymorphism seen in 
nobilis and oslari. 

Nobilis is definitely known only from that region of Texas east of a line between 
Bastrop County and San Patricio County, although E. imperialis, presumably subspecies 
nobilis, is reported to occur very rarely at Brownsville (Perry A. Glick, in litt.), which 
would extend its distribution southward to the mouth of the Rio Grande. It has also 
been reported (as imperialis) from Kerrville, Kerr County (Kendall and Kendall, 1971: 
42). The locality cited in the original description, "southwestern Texas", is completely 
misleading, as the type male and type female are both clearly labelled Houston, Texas, 
and a number of other specimens that look like part of the type lot almost certainly also 
came from there. 

The specimens labelled "Type cJ" and "Type ~" by Neumoegen are both figured on 
plate 2, and the male, figure 2, is hereby designated as the lectotype. Both are in the 
United States National Museum. 
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There appear to be two generations, with a few emerging in May, many more in September 
(Blanchard, in litt.). The early stages have not been studied. 

Eacles oslari Rothschild, NE w s TAT us ( Arizona Imperial Moth) 
PL. 2. FIGS. 4, 12-14 (McD. 460c). 

Eacles imperialis oslari Rothschild, 1907, Novitates ,?,oologicae, 14: 423. 
Type-locality: Nogales, Arizona. 

Eacles oslari is known only from Santa Cruz County, Arizona, and few specimens have been 
examined. Although it can closely resemble imperialis in the normal yellow form of the male, 
the females appear very different, and numerous small differences in both sexes add up to a 
significant number of characters. This species has longer antennae, more elongated wings 
without the squarish shape of nominate imperialis, strong and complete postmedial bands 
on the undersides of both wings, and the most highly developed polymorphism known in 
any species of Eacles. 

Both sexes occur in at least two remarkably different color forms which do not correspond 
especially well, sex for sex, so that it would be possible to collect, at the same time and in the 
same place, four moths of strikingly dissimilar appearance, all belonging to this species. 
The male has a yellow form, much like normal imperialis, and a dark orange-brown form 
with purplish markings not unlike the brown form of nobilis. The female also occurs as a 
yellow form, but the only specimen examined (plate 2, figure 13), lacks much of the pinkish 
coloring in the markings, these being more cinereous. The other female form is purplish gray 
varying to brownish, with darker gray or purplish markings. The small dots sprinkled over the 
wing surface tend to be brown and diffuse in the yellow forms, blackish and less diffuse in the 
dark forms. These are nearly always blackish and sharply defined in imperialis, nobilis and pini. 

Other characters of oslari are as follows: male antenna noticeably longer than that of 
imperialis as a result of its having an average of about nine extra segments, mostly in the 
basal bipectinate section (26 to 32 basal segments, 15 to 21 distal segments); forewing 
longer and narrower than that of imperialis, perhaps especially so in female; hindwing with 
the outer margin less convex and a more distinct angle at the end of the radial vein; thorax 
and abdomen less heavily marked with purplish dorsally; antemedial bands of both wings 
in male outwardly less convex than in imperialis; antemedial bands in female clearly defined 
and well set off from wing base, that of forewing being relatively straight and almost erect; 
postmedial band of hind wing almost straight, even, sharply defined above, and the same or 
wider beneath, in this character more closely resembling pini; postmedial band on underside 
of forewing complete and continuing to inner margin, that of imperialis and pini fading out 
before, or well before, inner margin; antemedial bands entirely wanting beneath, as in 
other species. There are no obvious characters in the male genitalia. 

Oslari was described from four males, apparently all ordinary yellow specimens, taken at 
Nogales, Arizona, in July 1903 (E. Oslar). These are probably now in the British Museum 
(Natural History). The species is still known only from Nogales, Pena Blanca and Madera 
Canyon, all in Santa Cruz County, and I have been able to study only a group of 16 
specimens collected by J. G. Franclemont on 6 and 14July 1959, 28July 1960, and 11 and 
13 August 1960. Four of these are figured. 

As far as I am aware, nothing is known of the early stages. 

FASCICLE 20.2A 



BOMBYCOIDEA 

GENUS Citheronia Hubner 

Citheronia Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], p. 153. 
Type-species: Bombyx regalis Fabricius, 1 793. Designated by Grote and 
Robinson, 1866, Ann. Lye. Nat. Hist. New York, 8: 379. 

Ceratocampa Harris, 1833, in Hitchcock, Report on Geology, Mineralogy, Botany, 
and Zoology of Massachusetts, p. 519. 
Type-species: Bombyx regalis Fabricius, 1793. Designated by Oiticica, 1941, 
Arq. :{,ool. Estado Siio Paulo, 2: 328. 

Dryocampa Duncan, 1841, in Jardine, Naturalist's Library, 32: 161. 
Type-species: Bombyx regalis Fabricius, 1 793. Monotypy. 
NOTE-Michener ( 1952: 389) divided this genus into three subgenera, Citheronia Hubner, 
Procitheronia Michener (Type-species: C. fenestrata Rothschild) and Citheronula Michener 
(Type-species: C. armata Rothschild). The latter two subgenera include only neotropical 
species and I have not studied them, inasmuch as the present work deals only with 
nearctic forms. 

The genus Citheronia in the strict sense is comprised of about 20 species of large, stout
bodied, rather narrow-winged moths, most of which are restricted to the tropics of South 
and Central America. Only three are known to occur in the United States: one in southern 
Arizona, and the others rather widely east of the Great Plains and northward to southern 
New England. 

In North America Citheronia is most closely related to Eacles, but the close relationship is 
even more apparent in some of the neotropical species than in ours. It is also closely related 
to the South American genus Bathyphlebia Felder. From these genera Citheronia may nearly 
always be distinguished by the complete absence of eyespots on both wings. Also, there are 
four radial veins in the forewing compared to three in Eacles, in which R 2 is lost, and the 
cell of the forewing is narrower and differently shaped. As in Eacles, the female antenna is 
simple or nearly so; it may have rudimentary branches (rami). The labial pal pi of Citheronia 
are relatively long and three-segmented, this being the only genus of the subfamily in our 
fauna in which they project beyond the front. The tongue is rudimentary but coiled, and 
doubtfully functional (see reports of moths attracted to bait, under regalis). Citheronia is, of 
course, most obviously distinguished by its pattern and wing shape, the wings being rather 
narrow, the outer margin of the forewing straight or convex, not concave. 

The male genitalia differ from those of Eacles mainly in having a deeply cleft valve, the 
ventral, or saccular, lobe being strongly chitinous and curved inward at the tip. 

The last instar larva of Citheronia has hornlike dorsal tubercles on all three thoracic seg
ments, one pair on the first segment, two pairs on each of the other two segments. It lacks the 
long secondary hair of Eacles. The dorsal abdominal tubercles are developed as branched 
spines (scoli), not as stout, sharp, lustrous white, toothlike processes as in the genus 
Sphingicampa. 

The pupa differs from that of all other North American Citheroniinae in being entirely 
smooth on the surface, not spinose, and in having a cremaster that is broader than long, 
broadly and shallowly bifurcate, and not more than 2 mm long. 
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Citheronia regalis (Fabricius) (Regal Moth*, Royal Walnut Moth, 
Hickory Horned Devil*) 
PL. 3, FIGS. 4, I4 (McD. 856). 

Bombyx regalis Fabricius, 1793, Entomologia Systematica, 3: 436. 
Type-locality: America boreali (North America). 

Phalaena regia ]. E. Smith, in Abbot and Smith, 1797, The Natural History of the Rarer 
Lepidopterous Insects of Georgia, 2: 12 1, pl. 61. 
Type-locality: Georgia. 

Citheronia infernalis Strecker, 1883, Papilio, 4: 73. 
Type-locality: Baltimore, Maryland. 

Citheronia regalis ab. saengeri Neumoegen, 1891, Ent. News, 2: 151. 
Type-locality: New York City. 

This beautiful moth of the eastern United States needs no description. There are no other 
known species in this region with which it could be confused, Citheronia sepulcralis being a 
very different looking insect. Regalis is an inhabitant of the great deciduous forest region from 
the Mississippi Valley eastward. Generally distributed and often not uncommon in the Deep 
South, it tends to be rarer northward, or is becoming so. This is one of the species that seems 
to be disappearing from the densely populated portions of the Northeast. 

Although the spots on the forewing and amount of yellow on the hindwing regularly 
vary to some extent, regalis is remarkably constant throughout its range. The sexes differ 
only in size and wing ~hape, as may be seen from the illustrations. However, two aberrations 
have received names. Infernalis Strecker, described as a species from a reared female, is a 
variant in which all the yellow areas of the thorax and abdomen are replaced by red, and 
the reduced spotting on the forewings is also reddish. I have not seen the type, which should 
be in the Field Museum of Natural History, Chicago, nor any specimens resembling it. 
Saengeri Neumoegen is another aberration in which all of the red of the body and wings is 
replaced by deep buff yellow. This results in yellow veins on the forewings, of a darker shade 
than the spots, and an entirely yellowish hindwing. Otherwise the markings are normal. 
There is some question as to whether it is a genuine aberration, as the specimen gives the 
impression of being badly faded or bleached. The type is a male in the United States National 
Museum. The type of regalis, if it still exists, should be in the Hope Department of 
Entomology in the University of Oxford. 

The royal walnut moth occurs from Rhode Island, Massachusetts and central New York 
(Albany, Utica, Ithaca) south at least to central Florida, and westward to Illinois, Missouri,
Kansas and Texas. It has been doubtfully reported from Hillsdale and Ingham Counties, 
Michigan. It is reported as uncommon through southern Missouri, and has been recorded 
as common in the past in the St. Louis area (Heitzman, in litt.). In Texas it has been taken in 
Brazoria County, at Spring, Harris County, Huntsville State Park (Blanchard), and Dallas 
(reported by Packard, 1905). At Brownsville, a wing that appeared to be of this species was 
found in a light trap by P. A. Glick (in litt.), but that was all he ever saw of it in many 
years of collecting. It can be quite common in midsummer in Charleston County, South 
Carolina, and no doubt is equally common throughout much of the South. 

The dates of capture, which mostly run from June to August, represent one brood except 
perhaps in the extreme south. Sidney A. Hessel (in litt.), at Washington, Connecticut, 

32 FASCICLE 20.2A 



BOMBYCOIDEA 

reported a male at light on 1 September 1956, the same specimen returning on 2 September. 
This was the last specimen seen in that locality, and about the latest seasonal record for the 
northeast. The dates of capture for many specimens taken in South Carolina range from 
22 June to 20 August, except for one example taken on 14 September 1966, and another 
unusually late one on 4 November 1967. This is still the pattern of a single main brood, the 
two late records representing a small, partial, perhaps abnormal second brood. In Florida 
regalis has been reported as early as May, and in Texas as early as 5 June and as late as 
7 September, such a span of dates indicating that some second brood emergences occur. The 
period from hatching of the larva to pupation has been recorded as 37 days (Eliot and 
Soule, 1902: 279), which would mean at least two months between generations. 

The magnificent larva of this species, long known as the hickory horned devil, has been 
described and figured by many authors, including J. E. Smith (1797), Packard (1905), 
Holland (1903), Eliot and Soule (1902), and Gene Stratton Porter (1912). It is 5½ inches 
long when fully grown, and highly variable in color, being basically green, brown, or of 
intermediate shades, with colorful markings of blue, green, black, white or yellow, and 
reddish. The long, curved thoracic horns are orange or red, tipped with iridescent blue-black. 
The abdominal segments are conspicuously marked with lateral series of blue, green, whitish 
or yellowish oblique bars, suggesting those of sphingid larvae of the tribe Sphingini but 
inclined the opposite way. 

A wide diversity of host plants has been reported in the literature, but it is likely that 
some of these were accidental, representing foods that were eaten only under emergency 
circumstances. The list includes black walnut, butternut, pecan, hickory, sweet gum, 
persimmon, black gum, ash, sycamore, sumac, cotton, sea-island cotton, and lilac. The 
preferred food plants in the northern part of the range appear to be walnut and butternut, 
and in the south, walnut, pecan, sweet gum, and possibly persimmon. In rearing regalis 
near McClellanville, South Carolina, R. B. Dominick and Charles R. Edwards found that 
the young larvae refused hickory (species unidentified) to the point of starvation, but ac
cepted black walnut and willow; sweet gum was preferred. They have also found it wild on 
wing-rib sumac (Rhus copallina L.). In the same locality I saw a fine, fully grown larva that 
had been found feeding on sweet gum. In Missouri, larvae have been found on, and 
reared on, staghorn sumac (Rhus typhina L.) (Heitzman, in litt.). Around 1890 there were 
several reports of damage to cultivated cotton in Florida and Louisiana (Riley, quoted by 
Packard, 1905: Powell, 1891), but a search of the extensive recent literature on cotton 
insects in U.S. Department of Agriculture files revealed no further records. It is interesting 
to note, however, that Citheronia splendens sinaloensis also has been reported on a species 
of cotton. 

Although the tongues of all Citheroniinae are thought to be non-functional, there are two 
interesting old reports of C. regalis feeding at bait. David Bruce, at Brockport, New York, 
on 4 August 1882, wrote: "I had a remarkable experience last evening. I was sugaring a 
small wood close to my garden with poor success, when, lo! upon the trunk of a small ash 
tree was a splendid C. regalis, sipping the sugar with all the enjoyment of a Catocala. I had 
no net and only a small cyanide bottle, so I gazed in astonishment and despair for a few 
seconds, when it leisurely fluttered away" (Papilio, 2: 188). Grote, in Hawk Moths of North 
America (1886: 55), mentioned a report by R. Bunker that C. regalis "occasionally comes to 
bait after the fashion of a Sphinx." 
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The only species ever reported from the United States that might be confused with 
regalis is C. mexicana (Citheronia mexicana Grote and Robinson, 1867, Annals New York Lyceum 
Nat. Hist., 8: 382, pl. 13, fig. 1). There are several old specimens of mexicana in collections 
labelled "Texas", "New Mexico", and "Cochise Co., Arizona", but I believe that all 
of these labels are the work of unscrupulous dealers. As far as I could ascertain from a 
search of major collections, and inquiry among collectors familiar with the fauna of Arizona 
and Texas, not a single recent, authentic United States record of mexicana exists. Our plate 3, 
figure 1, represents one of the doubtful old Arizona specimens, the same one illustrated by 
Holland in 1903. It was decided that a figure of mexicana should be included in the present 
work just in case the species should eventually turn up again. The type-locality of mexicana 
was given simply as "Mexico", and the type, or a large, dull colored female labelled as 
such, is in the American Museum of Natural History. The material in the collection of the 
United States National Museum is all from southern Mexico. 

Another Mexican species, Citheronia azteca Schaus, superficially resembles regalis so closely 
that it looks as though it should be the same species, but it has distinctive genitalia. Any 
specimens of regalis from the region of the Mexican border should be carefully checked with 
this in mind. In azteca the dorsal lobe of the valve exceeds the end of the ventral lobe by 
almost half its length, in regalis by much less than half; the uncus of azteca is about twice as 
long as that of regalis, and the juxta and transtilla also differ considerably in shape. Also, 
in a,zteca the aedoeagus does not have lateral expansions at its proximal end, and the divided 
tips at the distal end are of more nearly equal length. 

Citheronia splendens (Druce) 
Eacles splendens Druce, 1886, Biologia Centrali-Americana, Insecta, Lepidoptera-Heterocera, I: 

169, pl. 15, fig. 12. 
Type-locality: Guanajuato, Mexico. 

Nominate splendens is found in southern Mexico and only the following subspecies occurs as 
far north as the United States. 

Citheronia splendens sinaloensis Hoffmann 
PL. 3, FIGS. 2, 3 (McD. 857). 

Citheronia splendens sinaloensis Hoffmann, 1942, Anales Inst. Biol. Mexico, 13: 202. 
Type-locality: The Sierra Madre in Sinaloa, Mexico: 

Citheronia splendens is known to occur in the United States only in Pima and Santa Cruz 
Counties, Arizona. The Arizona form is sinaloensis, a subspecies of northwestern Mexico 
which extends up the Sierra Madre Occidental to the region of the Arizona border. This 
moth, with its striking pattern of rich mahogany red, pale cream, and charcoal gray, is 
perhaps even more handsome than regalis, and almost as large. The nominate form of 
splendens, which differs generally in being lighter and redder in color, is widely distributed in 
southern Mexico, and there are many records from Morelos, Michoacan,J alisco, and Oaxaca. 
Specimens from Queretaro are said to be intermediate, and have been described as still 
another subspecies, queretana (Vasquez, 1944b). 

There are relatively few Arizona specimens in collections, but I have seen a series of 22 
from Pefia Blanca, Santa Cruz County, collected by J. G. Franclemont and Kilian Roever, 
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and in the United States National Museum there are four old specimens from the 
Baboquivari Mountains, Pima County, collected by 0. C. Poling. C. splendens sinaloensis 
has also been found more recently in Brown's Canyon, Baboquivari Mountains (Weast, 
1962: 62). The available dates of capture for Arizona all fall within the period from IO July 
to 1 1 August. 

The only published information on the host ~lants in the United States is the following 
note by Weast ( 1962: 62) : "A mature larva of Citheronia splendens was taken on wild cotton, 
Gossypium thurberi [in Brown's Canyon, Baboquivari Mountains, Arizona]. This plant 
grows along canyon streams and in other moist situations. This striking larva had evidently 
completed its full growth on this plant. It pupated in mid-September. C. splendens is also 
reported to feed on walnut trees which grow throughout the mountain ranges. The species 
flies inJuly." Poling also appears to have reared this species as there are several young larvae 
and dried pupae from him in the United States National Museum labelled as splendens, but 
without host data. Packard described and figured what was reputed to be the larva of 
splendens (1905: 138-139; pl. 15, fig. 1; pl. 55, figs. 1, ia, 1b), based on a single inflated 
specimen in the United States National Museum. I have not been able to find the specimen, 
and its source is unknown. The life history of C. splendens splendens was described by Leonila 
Vasquez (1944a), based on Mexican material from Taxco, Guerrero. The larvae fed on 
Schinus molle L. (Anacardiaceae). 

The holotype of sinaloensis is in the American Museum of Natural History and appears to 
agree exactly with the form found in Arizona. 

Citheronia sepulcralis Grote and Robinson (Pine-devil Moth) 
PL. 3, FIGS. 15, 16. TEXT FIG. 3 a (McD. 858). 

Citheronia sepulcralis Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 4: 222. 

Type-locality: Andover, Massachusetts. 

This is an obscure moth of melanic appearance, bearing little outward resemblance to 
regalis or splendens except in general size and shape, and with no close relatives among the 
many neotropical species of the genus. It is considerably smaller than regalis, of a dark, 
sooty brown coloring with a violaceous tint, and with a simple, diffuse pattern of dark discal 
spots and crenulate postmedial lines usually showing only faintly. The hindwing has a rosy 
flush toward the base, as do both wings beneath. Occasionally there are traces of a pale 
shade preceding the postmedial of the forewing, forming faint rudiments of the yellow spots 
that constitute such a conspicuous feature of the pattern in regalis and splendens. The veins 
of the wings are only very faintly outlined with reddish brown, and the thorax and abdomen 
are brown and unmarked. The forewing of the male tends to be very narrow and pointed, 
that of the female much more rounded. 

The male genitalia are normal for Citheronia, being distinguished only by relatively minor 
differences in the size and proportion of the uncus, aedoeagus, basal process of the valve, 
and other components. 

Sepulcralis occupies much the same region as regalis, but is not as widely distributed inland, 
nearly all of the records being for the states bordering on the Atlantic coast. It ranges farther 
north and probably a little farther south than regalis. It has been reported from southern 
Maine, southward through nearly all of the coastal states to Florida City, Dade County, 
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Florida, but westward only from Alabama, Mississippi, Tennessee and Kentucky. The 
northernmost record is a specimen in A. E. Brower's collection from Norway, Oxford 
County, Maine, and Packard (1905: 147) reported it from Brunswick, Maine. There is one 
specimen in the United States National Museum from Pikeville, Kentucky (C. V. Covell), 
several in the Canadian National Collection from Morehead, Kentucky (T. N. Freeman), 
and several in the American Museum of Natural History from Gatlinburg, Tennessee. 
It seems generally distributed in Mississippi (Bryant Mather, in litt.). 

This species appears as early as March in Florida, in late April and May in South Carolina, 
and in June and July northward. The number of generations varies, with one in the north, 
at least two in the south. Two broods are clearly indicated in South Carolina, where the 
dates of capture range from 28 April to 19 June, and 3 August to 8 September. There may 
be more than two broods in Florida as there are scattered records throughout the summer, 
and even as late as October (Kimball, 1965: 70). Citheronia sepulcralis has a reputation for 
rarity, but over the years many have been taken in the New Jersey pine barrens, and in 
Virginia, the Carolinas and Florida. The especially frequ~nt Florida records perhaps 
reflect only the amount of collecting that has been done there. I have myself taken it in 
Florida, at light in the pine woods of the Archbold Biological Station, Highlands County, 
in March 1962, and also, in June 1970, at the National Agricultural Research Center, 
Beltsville, Maryland, where the pines are Pinus virginiana Mill. and P. rigida Mill. 

The larva was described and elegantly figured in all stages by Packard (1905). It is brown 
and much less colorful than that of regalis, with shorter thoracic horns, and only one instead 
of two pairs on the second and third segments. There are inflated specimens from Florida 
and Virginia in the United States National Museum. It appears to feed exclusively on pine, 
possibly on most species, but there are definite host records only for Pinus rigida Mill. 
(Packard, 1905: 146; Horn, 1969: 25), Pinus strobus L. (Packard, 1905: 146), and Pinus 
caribaea Morelet (L. E. Forsyth, 1933, cited by Kimball, 1965: 317). 

There is no synonymy, but the name was consistently misspelled" sepulchralis" in the Dyar, 
Barnes and McDunnough and McDunnough check lists, and thus throughout most of the 
subsequent literature. The species was described from one male, and I have not determined 
its present location. 

GENUS Sphingicampa Walsh 

Sphingicampa Walsh, 1864, Proc. Boston Soc. Nat. Hist., 9: 290. 
Type-species: Sphingicampa distigma Walsh, 1864, now considered to be a 
synonym of Dryocampa bicolor Harris, 1841. Monotypy. 

Adelocampa Packard, 1905, Mem. Natl. Acad. Sci., 9: 1 I. 

Type-species: Dryocampa bicolor Harris, 1841. Monotypy. 

Bouvierina Michener, 1949, ]our. Kansas Ent. Soc., 22: 143. 
Type-species: Adelocephala hoegei Druce, 1886, now considered to be a 
synonym of Adelocephala quadrilineata Grote and Robinson, 1867. Original 
designation. 

This is a relatively large and confusing genus in Mexico and Central America, closely 
related to the still larger neotropical group including Adelocephala and its close allies. Seven 
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species of Sphingicampa occur in the United States, and several others extend southward into 
South America. The total number of species that might be included is at present difficult 
to determine, but probably will prove to be between 30 and 50. My impression from studying 
some of the Mexican and Central American material in the United States National Museum 
is that the species have been worked out in only the most superficial way and are still much 
in need of careful study. 

In general the species of Sphingicampa are of intermediate size for the subfamily, between 
Eacles or Citheronia at one extreme, and the smaller species of Anisota at the other. As in nearly 
all Citheroniinae, females tend to be considerably larger than males, and to have more ample 
and somewhat more rounded wings. The simple, basic pattern of lines and discal spots in 
many species is quite similar to that of Anisota. However, virtually all species of Sphingicampa 
differ from those of Anisota and Dryocampa in one basic feature of wing coloring. In Sphingi
campa the forewings and hindwings are colored differently, the forewings being generally 
adapted for concealment, the hind wings flushed with red. There are almost no obvious, readily 
visible structural characters by which the adults may always be distinguished from those of 
closely related genera, although the foretibia is without spines in Sphingicampa and Dryocampa, 
with an obvious apical spine in Anisota. The eyes tend to be much larger than those of Anisota, 
indicating a more highly developed nocturnal adaptation. The female antenna is always 
simple except in the type-species, bicolor, in which it is bipectinate with rather short branches. 
The very small labial palpi are one or two segmented in Sphingicampa, Anisota and Dryocampa, 
three segmented in Citheronia and Eacles, although in the latter genus segments two and 
three may be fused so that the palpi appear two segmented. The clypeus of Sphingicampa, as 
in Eacles and Citheronia, is at least one-fifth as long as wide; in Anisota and Dryocampa it is 
only a narrow rim showing beneath the frontal projection, much more than five times wider 
than long. 

The male genitalia come extremely close to those of Anisota and Dryocampa, but the sacculus 
is not greatly expanded, and most species have a sclerotized structure in the middle of the 
inner face of the valve. This sclerite is vestigial or wanting in S. bicolor and two related South 
American species, but is otherwise present throughout the genus, varying from a small, 
simple spine in albolineata and heiligbrodti through all stages to a large, heavy structure, 
bearing two or more processes, as in the quadrilineata group, to which montana and blanchardi 
belong. 

The mature larva of Sphingicampa, at least of the North American species, is highly 
characteristic. Like Citheronia, it has two pairs oflong thoracic horns on the second and third 
segments, but horns are absent from the first segment. There is no secondary hair. The dorsal 
abdominal tubercles, or most of them, are curiously developed as stout, pointed, toothlike 
processes, inclined dorsad and caudad, white or ivory colored with a pearl-like lustre., 
sometimes partially tinged with red. There are usually numerous, small, similarly colored, 
pearl-like secondary tubercles distributed over the body, those on the thoracic segments 
arranged in an even transverse row on the dorsum. In the known larvae, the integument 
is bright green, marked laterally on the abdomen with a continuous double stripe, red or 
purple above, white or yellow beneath. In life the caterpillars are extremely showy, and 
virtually all authors who have seen them have commented on this. Walsh (1864: 292), in 
describing the caterpillar of S. bicolor, wrote: "The larva, which is described from the living 
specimens, is one of the most beautiful natural objects known to me". Kunze ( 1906: 13 3), 

December r97 r 3 7 



THE MOTHS OF NOR TH AMERICA 

referring to his observations on S. hubbardi in Arizona, remarked: "Of all the larvae I have 
ever seen or bred East or West, this Sphingicampid is the most beautifully marked and 
ornamented." 

The pupa is densely spinose on the thoracic and abdominal segments, like that of Anisota 
or Dryocampa. From the pupa of Anisota it may be distinguished by the presence of prominent 
scattered spines on the thoracic segments, at least four times as long as the smaller ones 
covering the same segments, and on the central axis of the antenna, a row of prominent 
spines curved caudad; such spines are wanting in Anisota. The pupa may be distinguished 
from that of Dryocampa by the absence of a prominent transverse ridge on the eighth ab
domi:r'ial segment bearing a row of spines. It differs from the pupae of Citheronia and Eacles 
in its smaller size, very spinose surface, and in the greatly elongated cremaster, which is 
much longer than wide. 

The genus is very specialized in its host preferences, all known food plants being 
arborescent or shrubby members of the Leguminosae. 

In my treatment of this genus, I have united two of the groups distinguished as subgenera 
of Syssphinx by Michener ( I 952: 392-393). The type-species of Syssphinx, molina (Cramer) of 
South America, is so different in its general habitus and in its genitalia that I feel one is 
obliged to consider that it represents a distinct genus, which contains only this one species. 
The distinguishing characters were summarized by Michener. Bouvierina Michener and 
Sphingicampa Walsh are combined, with the older used as the generic name. Careful con
sideration of all the characters that could be readily studied convinced me that there is little 
justification for separation of the two groups. I do not think they are nearly as well differ
entiated as Anisota and Dryocampa, the latter of which I have returned to generic rank. 
Bicolor is slightly aberrant in its male genitalia and in the possession of bipectinate antennae 
in the female. In the male, the valve has a slightly unusual shape, and the sclerite on the 
inner face of the valve is missing or present only as a vestige. With regard to development of 
this sclerite, bicolor simply represents one end of a series, every stage of which can be seen 
even among the few species covered here. Development of rami (branches) on the female 
antennae seems to be a volatile character, and it is doubtful if this in itself has much signifi
cance at the generic level. Comparable differences occur frequently within genera in the 
Noctuidae and Geometridae, sometimes between very closely related species. Different 
stages in the development of pectinate female antennae may also be seen in the genera 
Eacles and Citheronia, and sometimes there is much variation in the length of the rami even 
within species. 

The larvae of Sphingicampa and Bouvierina are almost exactly alike structurally, in color 
and pattern, and in food plants. Even the segmental alternation between large and small 
dorsal abdominal tubercles is common to both bicolor and blanchardi, although in heiligbrodti 
these curiously specialized tubercles are of uniform size. 

Sphingicampa bicolor (Harris) (Honey Locust Moth) 
PL. 3, FIGS. 5-13, 17, 18. TEXT FIGS. 3 d; 5 d (McD. 849). 

Dryocampa bicolor Harris, 1841, A Report on the Insects of Massachusetts, Injurious to Vegetation, 
first edition, p. 293. 
Type-locality: North Carolina. 
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Sphingicampa distigma Walsh, 1864, Proc. Boston Soc. Nat. Hist., 9: 290. 
Type-locality: Rock Island, Illinois. 

Adelocephala bicolor var. immaculata]ewett, 1882, Papilio, 2: 144. 
Type-locality: Not given, but believed to be Dayton, Ohio, where Jewett lived. 

Sphingicampa bicolor var. suprema Neumoegen, 1885, Ent. Americana, I: 94. 
Type-locality: Iowa. 

The eleven specimens figured on plate 3 were selected to show the full spectrum of variation 
in this extremely variable species. Although actually quite different, it has been confused 
many times with bisecta. The relatively diffuse, indefinite lines of the forewing, and the fact 
that the postmedial line meets the costa of the forewing before the apex, at once distinguish 
bicolor. Also, the female has pectinate antennae; the female of bisecta has simple antennae. 
Like bisecta, bicolor is best known from the region between the Appalachian Mountains and 
the eastern edge of the Great Plains, but ranges farther in all directions, reaching the Mexican 
border in Texas, the coast of South Carolina, and the Niagara Peninsula of Ontario. 

The distribution extends from Iowa, Nebraska, Kansas, Oklahoma, eastern and southern 
Texas eastward, although very few records are known from the states east of the Appala
chians. I show specimens from the vicinity of Athens, Georgia and from McClellanville, 
South Carolina. Bicolor is also known from Mississippi but not from Florida. Northward, 
there are records for North Carolina, Virginia, Pennsylvania, the coast of New Jersey, from 
Brantford, Dunnville and Woodbridge (Toronto) in southern Ontario (Riotte, in litt.), and 
the counties of Wayne, Washtenaw, Oakland, Berrien and Lenawee, Michigan (Nielsen, 
in litt.). In contrast to its rarity in the Atlantic Coast region, bicolor is common in the Midwest, 
at least in Ohio, Kentucky, Illinois, Missouri and Kansas; doubtless also in adjacent states 
where there has been less collecting. There are supposedly records from Arizona and Utah, 
but these are probably mislabelled. In the United States National Museum there is a small 
female of one of the summer broods, apparently reared, labelled in pencil "Arizona June 
20, 1901." 

Although there is some geographical variation in this species, examples from Texas and 
the Gulf Coast region tending to have a deeper brown summer form with reduction or loss 
of the white discal spots in all forms, most of the variation appears to be seasonal. The re
lationship of color forms to seasonal generations was explained by Stallings and Turner 
(1942), who found that the species was triple brooded in south-central Kansas. Jewett also 
noted that it was triple brooded in Ohio (1882: 41). With few exceptions, individuals of the 
three broods can at once be recognized by their coloring. The spring brood that has over
wintered in the pupal stage and which was reported to fly in Kansas between 25 April and 
15 May, is decidedly grayish, with the red shading of the hindwing bright and extensive, 
either reaching the margin or contrasting with a pale gray outer border (plate 3, figures 
8, 9, and probably 7). This form was named suprema by Neumoegen. 

The second generation, which flies from 20 June to IO July in Kansas, is illustrated on 
plate 3, figure 12, and perhaps also by figure 11, a specimen that bears no date. This form 
was named immaculata by Jewett, the name being based on a specimen similar to figure 1 2. 

This brood may be recognized by its light yellowish brown coloring and tendency toward 
reduction of the red on the hind wing. The fine sprinkling of small dots is lacking in about 
50 per cent of this early summer brood (form "immaculata"). The remaining 50 per cent are 
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variably spotted but still mostly recognizable by their yellowish brown shade. The presence 
or absence of spots in this brood is at least partly sexual, males being more heavily spotted 
than females. · 

The third, or late summer brood, flying in Kansas from IO August to 2 September, is 
believed to represent the form that was named bicolor (plate 3, figures IO, 13, 1 7, 18). This 
form tends to be more spotted, browner and less yellowish than the early summer form. It also 
tends to have more extensive red shading on the hindwing. This seasonal correlation of 
forms is not without some confusion because all are variable; there is intergradation, and 
occasional individuals of a particular form may occur "out of season". For example, 
Stallings and Turner mention a specimen of the gray form taken 23 August, and specimens 
resembling the late summer form as early as 17 May. There is one male in the United States 
National Museum from Caldwell, Kansas, that resembles the early summer form, but bears 
the date 27 May 1942. This falls between the flight periods of the spring and summer broods 
as reported by Stallings and Turner, and could represent either a late spring brood or very 
early summer brood emergence. 

The foregoing discussion of seasonal forms applies to Kansas, and although it is assumed 
that similar variation occurs elsewhere, situations may be found that are not strictly com
parable. For example, at Brownsville, Texas, the form "suprema" occurs both in the spring 
from March to May, and in late fall from October to December, but the much darker 
specimen figured (plate 3, figure 6), taken 5 November, is an apparent exception. Few 
summer specimens have been seen from Texas, but, like those from the Gulf Coast farther 
east, they tend to be of a deeper red-brown coloring than the corresponding form from farther 
north. Specimens from Mississippi are especially red and intensely colored, the hindwing 
being red to the outer margin. Specimens from as far east as South Carolina are still quite 
intensely colored (plate 3, figure 13), and a summer brood is on the wing there in late 
July (21, 27 July). It is uncertain how many summer broods occur in the extreme south and 
whether these can be distinguished as different forms. Northward also, the number of broods 
is uncertain, but for Michigan there are scattered records from 22 May to 12 August, and 
one for 12 September, indicating at least two broods (Nielsen, in litt.). The few records from 
sou them Ontario were taken in May, June and July (Riotte, 1 964). 

The male genitalia of bicolor appear somewhat aberrant but, without a thorough review 
of the entire group, the taxonomic value of these characters remains uncertain. Basically, 
the differences do not amount to much more than peculiarities in the shape of the tegumen 
and the valves. The tegumen is shortened, compared to that of such species as heiligbrodti 
and montana, so that the arms of the gnathos arise in close proximity to the valves. Unlike all 
related species examined, the valve is rather abruptly bent with an almost right angled 
curve near the middle of the ventral margin. Also, the median sclerite on the inner face of 
the valve, forming a prominent armature in most species, is vestigial. The valve is without 
marginal teeth. The uncus is somewhat produced and bifid, the darkly sclerotized, paired 
prominences that I take to be modified socii having assumed an apical position, and the 
median process (perhaps the true uncus) wanting. The aedoeagus is of the same type as 
those of hubbardi and heiligbrodti, having the vesica bifurcate, each branch ending in a 
sclerotized tooth or nodule. 

The larva of bicolor was described by Walsh (1864), Jewett (1882) and Packard (1905: 
67-74, pis. 45, 46), Packard providing excellent illustrations as well as a comprehensive 
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account of the different instars. The larva is extremely similar to others of the group, but is 
likely to be confused only with that of bisecta, which occurs in much of the same region on 
the same host plants. Despite the published descriptions, it is difficult to deduce just what 
the distinguishing features might be, especially since both are variable in the color of such 
characters as the thoracic horns and spiracular stripe, and also in the amount of reduction 
in the pearly white abdominal spines. Packard pictures, as bicolor, a rather distinctive larva 
with the horns inclined forward in what one might assume to be a characteristic attitude. 
However, his descriptions do not stress this, and preserved larvae in the United States 
National Museum (possibly misidentified) have the horns curved backward in the usual way. 

The following is a composite description drawn from Packard (1905) and Jewett (1882a), 
and verified in part by preserved specimens in the United States National Museum: Full 
grown larva 2-2½ inches (Jewett), 35-38 mm (Packard). Head green, sphingidlike, with a 
pair of yellow lateral stripes converging toward vertex. Body stout, green; prothoracic seg
ment collarlike, with a single row of small white warts set close together; second and third 
thoracic segments each with two pairs of horns, not as thick as caudal horn, slightly recurved, 
yellowish at base, varying from reddish to blackish brown toward tips; caudal horn two
thirds as long as body is thick, reddish, bearing a few small white or reddish tubercles; large 
abdominal tubercles developed as sharp, conical, shining, opalescent, pearly white spines, 
directed upward and backward, the two dorsal rows small, the subdorsal rows larger, reddish 
or black internally; these curious subdorsal spines variably described as being twice as large 
on abdominal segments four and six as on the other segments, or as being small on segments 
one to three, larger on four to six, with those on segment six being the largest, or as being 
present only on the fourth and sixth segments. Side of body marked with a bicolored spiracular 
stripe, white below, reddish purple above. 

Obviously the pearly white spines and certain features of the coloring vary greatly, so that 
one is left somewhat confused as to the differences between the larva of bicolor and that of bisecta. 
Heiligbrodti, hubbardi and blanchardi do appear to differ in having still larger, more conspicuous 
spines. Bicolor and bisecta should be reared side by side for purposes of detailed comparison. 

The recorded food plants are honey locust, Gleditschia triacanthos L., and Kentucky coffee
tree, Gymnocladus canadensis Lam. ( =dioica L.), but here also there is some inconsistency. 
Walsh, at Rock Island, Illinois, found his larvae feeding on Gleditschia; McDunnough found 
larvae also on Gleditschia at Decatur, Illinois (unpublished manuscript); Jewett, at Dayton, 
Ohio, listed both plants; Stallings and Turner, at Caldwell, Kansas, wrote: "It is interesting 
to note that although both honey-locust and coffee-bean trees ... occur in this vicinity, we 
have no evidence that they ever feed on honey-locust; all larvae and ova that we have found 
in nature were on the coffee-bean tree." 

Bicolor was described from one male from North Carolina, and the name distigma was 
based on six males and seven females of the early summer form (second brood), reared from 
larvae on honey locust by Walsh. The present location of the type material of both of the 
above names is unknown. Immaculata also refers to the second brood, and was described from 
an unstated number of specimens reared by Jewett at Dayton, Ohio. These are in the 
American Museum of Natural History. The name suprema was based on specimens of the 
spring brood from Iowa, and I hereby designate as lectotype a male in the United States 
National Museum figured on plate 3, figure 8. It is labelled: "Sphingicampa bicolor v. suprema 
Neum., Type", "Type no. 33700, USNM", and "D.C. Ferguson Slide no. 1347." 
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Sphingicampa heiligbrodti (Harvey) 
PL. 4, FIGS. 1, 2. TEXT FIG. 4 a-c (McD. 855). 

Anisota heiligbrodti Harvey, 1877, Can. Ent., 9: 110. 

Type-locality: Bastrop County, Texas. 

There has been much confusion in the identification of heiligbrodti and hubbardi, especially in 
material from Texas, where both occur. Until now they have been regarded as eastern and 
western forms of one species, but differences in the genitalia show that they are distinct. 
Both are widespread in Mexico, but heiligbrodti, the pale gray species, is known to occur in 
the United States only in southeastern Texas. The darker, slate gray hubbardi, with more 
extensive red on the hindwing, occurs from central Texas to Arizona. 

The forewing of heiligbrodti has a pale ground, uniformly dusted with dark gray scales, 
resulting in an even, light gray coloring, against which the thin but well-defined, darker 
gray antemedial and postmedial lines stand out prominently. The antemedial line is waved, 
the postmedial line inwardly dentate but with the teeth rounded off outwardly. The only 
other marking on the forewing is a small, whitish discal spot, sometimes double, surrounded 
by some dark shading. The hindwing is crimson with the outer third light gray, the two 
colors frequently having a diffuse dark postmedial as a boundary between them. The hind
wing has a large black discal spot. On the underside the wing colors are reversed, the 
forewing being crimson for the basal two-thirds, and the hindwing all pale grayish with only 
a feeble pink flush basad of the discal spot. Both wings beneath tend to have large black 
discal spots. The more frequent persistence in heiligbrodti of a di.ff use postmedial on the 
upperside of the hindwing, and on the undersides of both wings, is a trend that aids in 
distinguishing the two species, but it must be emphasized that this is a trend only, not a 
consistent character. In hubbardi such lines are more commonly obsolescent or wanting, and 
the red shading tends to extend farther toward the outer margin. In size, heiligbrodti averages 
slightly smaller than hubbardi. 

The male genitalia of the two species are close, as would be expected, but there is a con
sistent difference in the size and position of the median process on the inner face of the valve. 
In heiligbrodti this process is little more than half the length of that in hubbardi, and it arises 
nearer the middle of the valve. The valve itself is also distinctly larger in heiligbrodti. In 
both species the vesica is two-branched, almost exactly as in bicolor. 

Sphingicampa heili'.gbrodti is found in the southern portion of Texas north to Bastrop, San 
Antonio, Uvalde and Del Rio. In the United States National Museum collection there is a 
single specimen from Uvalde and two from San Antonio, but many from San Benito and 
Brownsville; in the collection of the American Museum of Natural History there are speci
mens from lv1ercedes, Pharr, Kingsville, and from San Patricio and Calhoun Counties. 
According to Andre Blanchard (in litt.), it is common along the Gulf Coast from Port 
Lavaca south. It seems to be widespread in Mexico, as there are records for La Gloria, 
south of Monclova, Coahuila (AMNH), Ciudad Victoria, Tamaulipas (AMNH), Valles, San 
Luis Potosi, J ala pa, Veracruz, and Venadio and Culiacan in Sinaloa (USNM). Five . males 
from Sinaloa are very small and have relatively faint lines, but otherwise appear normal. 

The species flies in the spring and again in late summer and fall, indicating at least two 
generations. The available dates range from 11 March to 26 May, and 15 September to 
12 October. Reared specimens emerged in August. 
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FIGURE 4: MALE GENITALIA OF SPHINGICAMPA SPECIES 

a. S. heiligbrodti, lectotype. Bastrop, Texas d. S. hubbardi, lectotype. Oracle, Arizona 

b. Aedoeagus of same specimen e. Aedoeagus of same specimen 
c. S. heiligbrodti, right valve. Brownsville, Texas f S. hubbardi, right valve. Madera Canyon, Arizona 

The larvae of heiligbrodti, hubbardi, blanchardi, bisecta, and even bicolor are all incredibly 
similar, and even after studying descriptions and preserved larvae intensively, I am not at 
all sure that I can provide a satisfactory means of distinguishing them. Dyar described, as 
heiligbrodti, a larva that he received from San Antonio, Texas ( 1901 : 428), and the inflated 
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specimen still exists in the collection of the United States National Museum. The same speci
men was borrowed by Packard and illustrated in his monograph as isias (1905, pl. 3, fig. 2). 
After comparing it with Comstock's description of hubbardi (1947) and noting that only 
heiligbrodti is known from San Antonio, I am inclined to think that Dyar was right in con
sidering this specimen to be heiligbrodti, and that Packard was wrong in deciding that it was 
the same as isias. It would seem that Packard could not believe that such different looking 
moths could have almost identical larvae. The above mentioned colored figure provided by 
Packard is a faithful reproduction and clearly shows the differences in the tubercles between 
heiligbrodti and "isias" ( =blanchardi, n. sp.), illustrated on the same plate. In the San Antonio 
example of heiligbrodti the dorsal and subdorsal, ivory colored, hornlike tubercles on abdominal 
segments one to seven are of almost equal size on all segments; whereas in blanchardi those on 
segments one, three and five are much reduced. Also, the integument generally is very rough, 
being much more densely armed with minute white tubercles than is the case in blanchardi. 
However, these are characters that may vary greatly, as indicated by Comstock in his larval 
description of hubbardi ( 194 7), and hence may prove unreliable. He noted: "In many 
examples, however, the horn of the 6th and 8th segments in this series lacks the silver and 
is reduced in size." Since I reproduce most of Comstock's description of the almost 
indistinguishable larva of hubbardi, a detailed description here seems unnecessary. 

Blanchard reared heiligbrodti and published a note on the host plants (1964: 42). He found 
that the larvae accepted equally well the following three plants: mesquite (Prosopis Juli.flora 
var. glandulosa Torr.), huisache (Acacia Jarnesiana (L.) Willd.), and black bush acacia 
(Acacia rigidula Benth.). 

This species was originally described from two syntypes, a male and female. The male type 
in the United States National Museum, labelled "Bastrop, Texas/Collection 0. Meske/Anisota 
heiligbrodti Harvey, Type," is hereby designated the lectotype. 

Sphingicampa hubbardi (Dyar), NEW STATUS 

PL. 4, FIGS. 3-5. TEXT FIGS. 3 b, c; 4 d-f (McD. 855a). 

Syssphinx heiligbrodti hubbardi Dyar," 1902" [1903], Bull. U.S. Natl. Mus., 52: 76. 
Type-locality: Oracle, Arizona (by present lectotype designation). 

Hubbardi was formerly considered a western subspecies of heiligbrodti, but has proved to 
be a distinct species, this being easily verified by differences in the male genitalia. It is found 
from Kimble County, Texas, westward through New Mexico and southern Arizona, and 
southward into Mexico. 

Unlike the pale gray Texas species with which it has been confused, hubbardi is a deep 
slate gray on the forewings. The hindwings are crimson as in heiligbrodti but often more 
extensively so, the red encroaching outward beyond the position of the postmedial line which 
may or may not be visible. The subterminal area of the hind wing is gray, corresponding in 
shade with the forewing. Because of the much darker coloring in hubbardi, the antemedial 
and postmedial lines do not stand out with the same emphasis as they do in heiligbrodti, but 
are the same insofar as they are visible. On the underside, there usually remains only a 
trace of the postmedial, toward the costa of the forewing. Otherwise the two species are 
similar in markings. 
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In the male genitalia, hubbardi has a shorter valve, with the spinelike process on its inner 
face almost twice as long as in heiligbrodti, and arising nearer the base and the costa of the 
valve. The vesica of the aedoeagus appears to be the same as in heiligbrodti. 

Hubbardi is best known from southern Arizona, where it is apparently common in Pima, 
Santa Cruz and Cochise Counties. It is also known from the vicinity of Phoenix (Kunze, 
1906), Oracle and Superior, Pinal County, Ehrenburg, Yuma County (AMNH), and there 
are two specimens in the United States National Museum labelled Yavapai County. It 
occurs in New Mexico at Rodea and Lordsburg, Hidalgo County, and Deming, Luna 
County. In Texas it is known from the Davis Mountains, from Big Bend National Park, 
Sanderson, Terrell County, and from Junction, Kimble County (Blanchard). I have before 
me examples from the last three localities, and these are exactly like the Arizona specimens 
figured, except that, if anything, the red on the hind wings is even more extensive, and in all 
but one there is no trace of a postmedial line on the hindwing. They thus appear even less 
like heiligbrodti than do some Arizona specimens. Kunze (1906) mentions receiving an adult 
from Comal County, Texas, but this could have been heiligbrodti. I have examined Mexican 
specimens of hubbardi from Chihuahua, Sonora, Durango, and from J alapa, Veracruz. 

All of the specimens examined from Arizona and most from western Texas were collected 
between I July and 29 August, but several from Texas were taken 16 and 17 May, 
6 September, 5 October, and 18 November. 

Two descriptions of the larva of hubbardi have been published, that of Kunze ( 1906), 
based on specimens from near Phoenix, and of Comstock ( 194 7), describing ( with a figure) 
a brood reared from a female collected in Madera Canyon, Santa Rita Mountains, Arizona. 
Kunze found larvae feeding on palo verde (Parkinsonia microphylla Torr.) and mesquite 
[Prosopis species], and reported that they would also eat Parkinsonia Torreyana S. Wats. 
Comstock offered his larvae both mesquite and palo verde, but found that they showed a 
preference for the former. They were reared to maturity on mesquite. The Franclemont 
collection contains an adult also reared from a larva found on mesquite. 

The following is slightly modified from Comstock's description of the mature larva: 
Length 44-50 mm. Bright green; head a slightly yellower green, surface punctate, with a 
yellow-white stripe running from near ocelli to vertex of each lobe. First thoracic segment 
contractile, edged with a row of raised, round, yellow tubercles placed close together in a 
straight line. Horns of the second and third thoracic segments stout, pointed, recurved 
caudally, their surfaces slightly roughened by low tubercles. Outer horns green; inner horns 
tinged with rose, and the sharp pointed tips, white. Between the two pairs of horns on the 
second segment, there is a transverse row of round yellow tubercles tipped with silver. 
Dorsolaterally on this segment there is a single maroon papillus, and scattered around it a 
few small yellow tubercles. The caudal horn of segment eleven (Dyar's segment twelve) is 
stout and is covered with nodules. It is maroon on its lower two-thirds and the tip is green. 
A dark maroon stripe runs stigmatally from the fourth to the eleventh segment. This is 
narrow and poorly defined in some examples, and very conspicuous in others. Edging this 
inferiorly is a wide white band tinged on its lower margin in some individuals with yellow. 

On each typical segment, from the fourth to the tenth, is an arrow-shaped horn or plate, 
the point rising superiorly and bending slightly caudad. A row of these is placed slightly lateral 
to the mid-dorsal line. Each of these horns is a lustrous silver on its outer surface and a bright 
maroon on its inner aspect. In many examples, however, the horn of the sixth and eighth 
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segments in this series lacks the silver and is reduced in size. A second row of horns of similar 
character is placed lateroventrad to the first described row. There is also a single horn of this 
type placed laterad of the large caudal process on the eleventh segment, and a much smaller 
one occurs on the twelfth segment. Each typical segment has two yellow tubercles on the 
dorsum in line with the silver horns, and a transverse row of small, widely separated tubercles 
posterior thereto. The anal shields have large yellow tubercles in irregular rows along the 
edges. The spiracles are velvety black. Below the spiracles are numerous scattered tubercles. 

Comstock mentioned finding wide variation among the larvae he reared, so it is difficult 
to point with certainty to any larval differences between this species and heiligbrodti. The one 
inflated larva of heiligbrodti from San Antonio, Texas, mentioned in the discussion of that 
species, would seem to differ only in having all its dorsal, hornlike tubercles of almost equal 
size and a little more slender than those of hubbardi, but such differences might not be 
constant. 

Kunze sent his description of the living larvae and a preserved specimen to Packard, 
who formed his own independent, and incorrect, judgement as to the identity of the species 
that Kunze had found. Packard reproduced this description under isias, assuming that it 
referred to the same species he was discussing under that name from Texas. Actually isias 
is a synonym of quadrilineata, a species not definitely known from the United States, and the 
Texan species mistaken for isias is blanchardi, described as new in the present work. 

Dyar's brief comment: "dark stone-gray instead of pale gray," following the listing of the 
name hubbardi Dyar in his catalogue, constitutes the original description. In the United States 
National Museum there is a male specimen that was segregated and labelled by Benjamin as 
the probable type. It is furtherlabelled as from" Oracle, Arizona,July 22 ", "H. G. Hubbard, 
Collector", "Lectotype.J. 0. [iticica] F[ilho]" (unpublished), and "D. C. Ferguson genitalia 
Slide no. 1345 ". I hereby designate this specimen as the lectotype of hubbardi. 

Sphingicampa bisecta (Lintner) 
PL. 4, FIGS. 6-8. TEXT FIG. 5f (McD. 853). 

Anisota bisecta Lintner, 1879, Can. Ent., II: ro. 
Type-locality: Racine, Wisconsin. 

Sphingicampa bisecta var. nebulosa Neumoegen, 1890, Ent. Americana, 6: 63. 
Type-locality: Not given. 

I 

Sphingicampa bisecta has frequently been confused with the highly variable Sphingicampa 
bicolor, but the two may be distinguished readily by the lines of the forewing. In bisecta, the 
postmedial line is sharply defined, almost straight and very oblique, running from near the 
middle of the inner margin to the extreme apex. In bicolor the line is commonly diffuse and 
not well defined, curved outwardly just above the inner margin, and more nearly parallel to 
the outer margin, usually arising well beyond the middle of the inner margin and meeting 
the costa somewhat basad of the apex. 

Although less variable generally than bicolor, Sphingicampa bisecta does vary greatly in the 
density of the small dark dots on the forewing. The forewing may be very heavily spotted, 
as in the type of nebulosa (plate 4, figure 8), or completely clear of spots. Most are somewhere 
between, and females apparently are always spotted. The amount of red on the hindwing 
also varies greatly. Males tend to have some purplish shading on the forewing both basally 
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and beyond the postmedial line, but this coloring is usually lacking in females. There seems 
to be little tendency toward geographical or seasonal variation, but one female specimen in 
the United States National Museum from New Orleans is much darker brown than usual. 

The male genitalia are relatively simple, among our species appearing most like those of 
hubbardi, the valve without marginal teeth and with the median sclerite developed as a 
simple, long, almost linear process. The vesica is unbranched, like that of the quadrilineata
montana group, but bears only one large lateral sclerite, with a weakly serrated margin, and 
one minute apical tooth. The form of the vesica at once places bisecta with those species that the 
moth most closely resembles, the valve apparently representing an independent simplification. 

Bisecta is a species of the Midwest, occupying the Ohio and Mississippi valleys, and extend
ing northward to Wisconsin and Michigan. There are many records for Mississippi, Louisiana 
and Arkansas, northward through Missouri, Kentucky, Illinois and Ohio. Farther north it 
has been taken at Racine, Wisconsin (type), and Morenci, Lenawee County, Michigan 
(M. C. Nielsen, in litt.). Westward it has been reported from Texas (Packard, 1905: 75) and 
Ottawa, Kansas (Heitzman, 1961: 233). It appears to be a less common species than 
Sphingicampa bicolor. 

The larva has been described by Eyer and Menke (1914: 156), and Heitzman (1961: 
133-134, as quadrilineata). It is extremely similar to that of Sphingicampa bicolor and feeds on 
the same trees, honey locust ( Gleditschia triacanthos L.) and Kentucky coffee-tree ( Gymnocladus 
canadensis Lam. ( =dioica (L.) ). The larva is bright green, 1! 2 inches in length when fully 
grown, has a double pair of horns on thoracic segments two and three, and a yellow and 
blue lateral stripe. After the last moult many of the granules of the integument, as well as the 
last set of horns on the third thoracic segment, take on a silvery color. The eight horns on 
the second and third segments vary from orange to light blue. The compound spiracular 
line is composed of a yellow and a blue stripe running parallel to each other. The main 
characters distinguishing it from bicolor are its greater number of silver, or lustrous pearly, 
horns and yellow granules, and the lighter color of the eight horns on the second and third 
thoracic segments. The larval growth period is 46 to 50 days (modified from Eyer and 
Menke, 1914). 

Bisecta is double brooded in the Ohio Valley, adults flying in May and July. In Missouri 
there are records from mid-May to late August (Heitzman, in litt.), and in Mississippi from 
April to September (Mather, in litt.). The dates for Michigan are all inJuly (Nielsen, in litt.). 

Bisecta was described from "one female, captured by, and in the collection of, P. R. Hoy, 
M.D., of Racine." .Nebulosa, based on a heavily spotted female reared by Jacob Doll (plate 
4, figure 8, type), is the only synonym. The type is labelled "Long Island, N. Y. ", but from 
what is now known of the distribution of the species, it seems almost certain that Doll must 
have reared this specimen from material obtained elsewhere. The type came to the United 
States National Museum by way of the Neumoegen collection. 

Sphingicampa blanchardi Ferguson, NEW SPECIES 

PL. 4, FIGS. 9-13. TEXT FIG. 5 a, b (McD. 850). 

Type-locality: Brownsville, Cameron County, Texas. 

This is the species from southern Texas that has been listed in most North American works as 
isias Boisduval (e.g., Packard, 1905: 79, in part; Barnes and McDunnough, 1917: 28; 
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McDunnough, 1938: 43). However, the types of isias were from southern Mexico, where the 
present species does not seem to occur. Bouvier (1931: 102), who studied the types of isias, 
stated: "les types cS' et~ d'isias sont au Museum de Paris. De la comparaison de ces types avec 
les quadrilineata obtenus du Musee de Washington resulte la certitude qu'isias est synonyme 
de quadrilineata." A preliminary investigation of the confusing Mexican species of this 
complex has led me to believe that Bouvier was correct in treating isias as a synonym of 
quadrilineata. 
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FIGURE 5: MALE GENITALIA OF SPHINGICAMPA SPECIES 

a. S. blarzchardi, paratype. Brownsville, Texas d. S. bicolor, right valve. Decatur, Illinois 
b. Aedoeagus of same specimen e. S. albolineata, right valve. Oaxaca, Mexico 
c. S. quadrilineata, aedoeagus. Cayuga, Guatemala f. S. bisecta, right valve. Hope, Arkansas 
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Q,uadrilineata is a common species of southern Mexico and Central America which has been 
illustrated many times and is represented by a long series in the collection of the United 
States National Museum. Although it has been reported from the United States, and a 
specimen so labelled is figured in the present work (plate 4, figure 18), I believe that all 
such records are a result of mislabelling. I provide a further revision of the synonymy of this 
and other species following the discussion of montana. 

A comprehensive study of the genitalia of this group revealed that the species occurring 
in the lower Rio Grande Valley of Texas ( isias of authors but not Boisduval, I 872) is distinct 
and nameless, and I now describe it as Sphingicampa blanchardi. 

MALE. Similar in size and wing shape to bisecta but with the forewing less pointed; forewing 
conspicuously marked with a highly variable, double white discal spot which may be united, 
but which more often consists of one large and one small spot; antemedial line straight or 
but slightly convex, postmedial line almost straight, about the same as in quadrilineata and 
montana; basal and outer thirds offorewing more or less shaded with purplish brown, median 
space unshaded and of an ochreous brown shade much like that of bisecta, not as orange-brown 
a shade as in quadrilineata. Greater contrast between yellow median area and darker basal 
and outer areas than in quadrilineata, although the lines themselves are not as strong. Fore
wing also differs from that of the latter species in being more often clear of small dots, and in 
not having the veins outlined in brown. A few male paratypes heavily spotted. Hindwing 
crimson but less extensively so than in quadrilineata, the red turning to yellowish around the 
margins and toward the costa, usually with no sign of a discal spot. Underside of forewing 
flushed with deep rose toward base; otherwise dull ochreous before the weak brownish 
postmedial line, and mostly pale purplish brown beyond the postmedial line; discal spot 
large, blackish, usually with white center; no antemedial line; hindwing beneath uniform pale 
pinkish brown; no antemedial line but a trace of brown postmedial line showing near costa. 
Vestiture of body bright ochreous above, concolorous with underside of hindwing beneath. 

Length offorewing: holotype, 25 mm; male paratypes, 19-27 mm. 
The male genitalia are very close to those of quadrilineata, having similar teeth on the 

margin of the valve. However, the vesica bears only two chitinous knobs or teeth, not three 
as in quadrilineata, and the valve is somewhat more slender. 

FEMALE. Very similar to the female of bisecta but with forewing generally paler, less brown; 
median space light, contrasting somewhat with the darker, slightly olivaceous basal and 
outer thirds; antemedial line not quite perpendicular to inner margin, inclined slightly 
outward, almost straight as in quadrilineata, not as convex as in bisecta. White discal spot, 
characteristic of male, wanting in female, replaced by a very diffuse, dusky patch. Hindwing 
about as in male, amount of red variable. Underside as in male but outer third offorewing 
not so contrastingly different in color. Vestiture of body as in male. 

Length of forewing: 2 7-34 mm. 

TYPES: Holotype: J, Esperanza Ranch, Brownsville [Cameron County], Texas, no date, 
D. C. Ferguson genitalia Slide no. 1383 (plate 4, figure 9), Type no. 71494 in the United 
States National Museum. Paratypes: IO JJ, 9 ~~' Esperanza Ranch, Brownsville, Texas, 
mostly without further data, but I J labelled June, another July, and I~' 17 May; 4 JJ, 
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Brownsville, Texas, labelled "4-11 ", "5-11 " and "6-11 ", Geo. Dorner ( the month could 
be interpreted either as November or February); 2 JJ, Brownsville, Texas, 12 March 1956, 
P. A. Glick; 5Sj2Sj2, Brownsville, Texas, 8 and 10 May 1967, A. and M. E. Blanchard, 3 May 
1929, F. H. Benjamin, 20 Oct. 1935, and 25 Oct. 1938; 1 J, San Benito, Texas, "Aug."; 
5 JJ, 3 ~Sj2, Pharr, Hidalgo County, Texas, 12 March 1952, Otto Buchholz; 31 JJ, 3 ~Sj2, 
Santa Ana Wildlife Refuge, Hidalgo County, Texas, 9 April-21 May 1964, 1965 and 1966, 
4, 31 Oct. 1964, 21, 23 Oct. 1970, A. and M. E. Blanchard; 1 J, Mercedes, Hidalgo County, 
Texas, 20 Sept. 1958, H. Schmaltzried; 1 ~'"Mex.border at Mercedes, Tex." The para
types are in the collection of Andre Blanchard, the United States National Museum and the 
American Museum of Natural History. 

The specimens from Esperanza Ranch are believed to have been collected by Jacob Doll 
in 1902-3. Two examples from the same lot were figured (as isias) by Packard (1905, pl. 33, 
fig.1). 

Within the United States this species seems to be confined to the lower Rio Grande 
Valley region. According to Andre Blanchard ( in litt.), it is "extremely common in Santa 
Ana National Wildlife Refuge [ east of Hidalgo, Hidalgo County]; also at Brownsville, April
May and rarer in September-October-never seen anywhere north of these two places." 
I have seen no material from Mexico, but obviously it must occur there, at least on the 
opposite side of the Rio Grande. A large quantity of material of this genus in the United 
States National Museum from southern Mexico does not include this species. 

Larvae of blanchardi obtained by Jacob Doll at Esperanza Ranch were described and 
figured by Packard as isias ( 1905: 80, pl. 3, figs. 2a, 3; pl. 49, fig. 3). The larval descriptions 
of Adelocephala isias of Packard on pages 81-82, and his illustrations on pl. 3, fig. 2 and 
pl. 49, fig. 2, do not refer to blanchardi but represent heiligbrodti and hubbardi. In the United 
States National Museum there are several inflated larvae, probably from the same lot, that 
agree exactly with Packard's colored figures (1905: pl. 3, figs. 2a, 3). 

Doll's specimens were reared on Mexican ebony, Acacia jlexicaulis Benth., and this is the 
only recorded host plant. 

It is a pleasure to name this species after Mr. Andre Blanchard of Houston, whose efforts 
have added so much to our knowledge of the Lepidoptera of Texas. 

Sphingicampa montana (Packard). NE w s TAT us 
PL. 4, FIGS. 14-17. TEXT FIG. 6. 

Adelocephala hogei var. montana Packard, 1905, Memoir Natl. Acad. Sci., 9: 78. 
Type-locality: "Among the mountains" near Guadalajara, Mexico. 

Adelocephala phaedima Dyar, 1925, Ins. Insc. Mens., 13: I. 

Type-locality: Guadalajara, Mexico (notJalapa, as cited by Dyar). 

This is another Mexican species that enters the United States within a very limited area 
along the border. I have seen specimens only from the vicinity of Pena Blanca, Santa 
Cruz County, Arizona, and know of no reports of its occurrence anywhere else within the 
United States. As hubbardi is the only other species of the genus known from Arizona there 
should be no difficulty in identifying montana. The seven specimens examined are labelled 
as follows: 2JJ, 2Sj2Sj2, Pena Blanca, 3950', 2, 5Aug. 1960,J. G. Franclemont (JGF); 1~, 3 mi 
S. of Ariz. Route 289, Pena Blanca Canyon, 3900', Pajarito Mts., 8 Aug. 196-, Robert G. 
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Beard (JGF); 26'6', Pena Blanca Lake, 4000', 18 July 1964, 22 July 1969, Kilian Roever 
(Roever collection). 

The amplitude of variation is indicated fairly well by the four colored figures. However, 
in one of the males from Pena Blanca Lake, received after plate 4 was made, the contrast 
between the ochreous median area and lilac shaded basal and outer areas of the forewing is 
more extreme than in either of the examples illustrated. The one female not illustrated is 
very close to figure 16 but is even more heavily spotted. The underside of the forewing has a 
very intense basal crimson flush, which in the males extends outward beyond the postmedial; 
the underside of the hindwing is pinkish cream in both sexes, either unmarked or marked by 
an incomplete brownish postmedial line, strongest toward the costa. 

b 

FIGURE 6 : MALE GENITALIA OF SPHINGICAMPA MONTANA 

a. Genitalia of specimen from Pena Blanca, Arizona, aedoeagus removed b. Aedoeagus of same specimen. 

The male genitalia are characterized by having the ventral, paired, darkly sclerotized 
processes of the uncus unified as a pair of elongated ridges as in heiligbrodti, hubbardi and 
albolineata, by the valve having only one marginal tooth, and the aedoeagus with three teeth 
or chitinous knobs on the vesica and one large dorsal tooth on the aedoeagus itself. Blanchardi, 
from Texas, differs in all of these respects. Two of the most dissimilar looking males from 
Arizona were dissected, as well as several Mexican specimens, including the types of montana, 
phaedima and sinaloana, and all were found to have almost identical genitalia. 

It was necessary to make an extensive and time-consuming taxonomic survey of Mexican 
and Central American forms in order to find a name for this species. Fortunately, my situa
tion at the United States National Museum made this possible, as this collection contains a 
wealth of neotropical material including all the types of Dyar, Schaus, Dognin and others, as 
well as topotypical material of species described by Packard, Boisduval and Druce. Many 
neotropical species are in fact better represented than are those from the United States. The 
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closely allied species of this complex at once sort out into several groups on the basis of 
characters in the male genitalia. One such group involves the names montana Packard, 
phaedima Dyar, and sinaloana Schaus. Montana and phaedima are obvious synonyms, being 
based on closely similar specimens from the same region. Sinaloana, montana ( phaedima) 
and the species from Arizona have similar genitalia, but the Arizona form is closer in size 
and appearance to montana. Sinaloana is a small, brightly colored taxon that could be a very 
closely related species, or merely a subspecies of montana. 

The following is a synopsis of the species studied in the quadrilineata group, the conclusions 
being based in large part on characters of the male genitalia. 

I. Sphingicampa quadrilineata (Grote and Robinson) 
PL. 4, FIG. 18. TEXT FIG. 5 c (McD. 852). 

Adelocephala quadrilineata Grote and Robinson, 1867, Trans. Amer. Ent. Soc., 1: 11, pl. 1, 
fig. 2. 

Type-locality: Mexico. 

Adelocephala isias Boisduval, 1871, Annales Soc. Ent. Belgique, 15: 92. 
Type-locality: Mexico. 

Adelocephala hogei Druce, 1886, Biol. Centrali-Americana, Insecta, Lepidoptera-Heterocera, 1: 172, 
pl. 16, fig. g. NEW SYNONYMY. 

Type-locality: Valladolid, Yucatan, and Jalapa, Veracruz, Mexico. 

Q,uadrilineata was described from a single female of which an illustration was given. I have not 
seen the type but it was supposed to be in the collection of the Academy of Natural Sciences, 
Philadelphia (Bouvier, 1931: 102). There is nothing in the original description or figure that 
enables me to determine the species positively, as all females in this complex look so much 
alike. However, the coloring as described, and the strongly convex, rounded character of the 
antemedial line suggest that it represents the present species, of which I figure a male 
supposedly from Arizona. I believe it is a Mexican specimen wrongly labelled. This species 
was also figured by Packard ( 1905, pl. 19, fig. 4, mislabelled on the plate as 3) and Bouvier 
(1931, pl. 4, figs. 3, 4). Fortunateiy it is the species to which the name has traditionally been 
applied. The wing expanse of the type, given as 2 ·85 inches, is small for a female of this 
species, but still within the known limits of variation. The exact type-locality of quadrilineata 
is unknown, but most early Mexican material came from the state of Veracruz. The species 
occurs in southern Mexico, Guatemala, and probably southward through Central America. 

The male genitalia are similar to those of blanchardi but larger, heavier, with a wider 
valve, and with three separate sclerotized elements on the vesica as in montana. 

Isias was relegated to the synonymy of quadrilineata by Bouvier ( 1931 : 102), following 
comparison of Boisduval's types at Paris with specimens determined as quadrilineata by 
Schaus at the United States National Museum. Schaus's arrangement of this material in 
the collection has survived essentially unchanged to the present day, so that his concept 
of this species and thus the identity of the material supplied to Bouvier are apparent. Bouvier's 
figure of quadrilineata (1931: pl. 4, figs. 3, 4) agrees with this concept, as does Boisduval's 
description of isias; thus there is no reason to doubt that Bouvier was correct in this synonymy. 

52 FASCICLE 20.2A 



BOMBYCOIDEA 

The types of the two names, presumably collected around the same time, could very well 
have come from the same source. 

The name hoegei has been vaguely applied to various forms, commonly to dark specimens 
in which the lilac shading of the subterminal and basal areas suffuses the median space, 
making the whole forewing darker than normal. There is such a species in Mexico, with 
different genitalia, but this is probably undescribed. It is not hoegei. The colored figure 
given by Druce ( I 886: pl. I 6, fig. 9), if this can be assumed to represent the type of hoegei, 
clearly represents the same species that I have herein defined as quadrilineata. It is puzzling 
that Bouvier should have treated hoegei as a distinct species, as the characters given are 
nebulous. The series of specimens standing under the name hoegei in the United States 
National Museum included at least three species. Michener made hoegei the type-species 
of his new subgeneric name Bouvierina (1952: 392), but now, by the present synonymy, the 
type-species of Bouvierina is considered to be the same species as quadrilineata ( Grote and 
Robinson). 

ra. Sphingicampa quadrilineata occlusa (Dognin), NE w s TAT us 

Adelocephala quadrilineata var. occlusa Dognin, 1916, Heteroceres .Nouveaux de l'Amerique du Sud, 
12: 23. 

Type-locality: Pacho, Colombia, Ost. Cordill. 2200 m. Coll. Fassl (as labelled). 

Adelocephala quadrilineata var. unimacula Dognin, ibid., p. 23. 

Type-locality: Same as for occlusa. 

These two names, referring only to the presence or absence of the white discal spot, always a 
variable feature, were proposed on the same page, and in using the name occlusa, I invoke 
the privilege of the first reviser in choosing which name to apply. For occlusa there is only 
one type specimen, but unimacula was based on a type from Pacho and two cotypes from 
"Muzo, Colombia, 400 b. 800 m. coll. Fassl." All are in the United States National Museum, 
along with a number of other specimens from Colombia, Venezuela, Costa Rica, and 
possibly Guatemala, if any of these are the same. I designate the male type from Pacho as 
the lectotype of unimacula. 

Occlusa is closely related to quadrilineata, although there are rather obvious genital 
differences between the types from Colombia and specimens of quadrilineata from Guatemala 
and Mexico. The genitalia of occlusa have a much longer valve, terminating in a more apically 
situated marginal tooth that is three or four times as long as that in quadrilineata. It may 
turn out that a transition occurs between Colombia and Guatemala, but if not, occlusa 
could be regarded as a distinct species. 

2. Sphingicampa blanchardi Ferguson 

This Texan species, the isias of many authors but not Boisduval, is described as new in the 
present work. It is easily distinguished from all other known forms by the combination of 
characters in the male genitalia and by its distribution, as already noted. 

3. Sphingicampa montana (Packard) 
[Synonymy and type-localities previously given] 
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Packard described montana from two specimens in the Museum of the Brooklyn Institute, 
this collection being subsequently acquired by the United States National Museum. The 
types, which may be assumed to be included among the several specimens of montana now 
in the collection of the United States National Museum, appear never to have been labelled 
as such. Dyar, overlooking Packard's description, proposed the name phaedima for the same 
form, choosing as the type one of only three specimens now in the collection that fit both 
descriptions. However, Dyar made a mistake in the type-locality in the original description 
of phaedima, giving "Jalapa, Mex., No. 27902 (Schaus Coll.)." Fortunately, he kept many 
notebooks, volumes of which are still preserved in the National Museum, and one of these 
is an accession book of Lepidoptera recording much of the material received during his 
tenure. The type of phaedima has no locality label but bears the accession number 11470. 
This appears to have been entered in the accession book in 1895, with the locality clearly 
stated as Guadalajara, Mexico. This therefore must be regarded as the true type-locality 
for phaedima, and not J ala pa. This specimen was acquired thirty years before he described 
it, and ten years before Packard's description of montana was published. It thus seems unlikely 
that the type of phaedima is one of the same two specimens that served as the types of montana, 
but the two additional specimens in the United States National Museum probably are the 
types of montana. These fit Packard's description well, one having two separate white discal 
spots and the other only one, exactly as he stated. The specimen with only one obvious 
discal spot is labelledjalisco, Mexico, and the other, in much better condition, has no locality 
label. I hereby designate the latter as the lectotype of montana Packard. It bears the following 
labels (the numbers evidently not referring to the accession book and their significance 
being unknown to me): 85/Col.B.Neumogen/11607/Collection Brklyn. Mus. I have added 
a lectotype label. It is assumed that this specimen came from" among the mountains near 
Guadalahara J alisco" as stated in the original description. The lectotype has a light sprink
ling of small dark dots on the forewing, disagreeing with the original description in this one 
respect, but it is known that Packard frequently did not see, or did not describe, such detail 
accurately (Ferguson, 1969: 42). There is only one other Mexican specimen in the United 
States National Museum that appears to be montana, a male from Cuernavaca. 

4. Sphingicampa sinaloana (Schaus) 

Adelocephala sinaloana Schaus, 1921, Proc. U.S. Natl. Mus., 57: 128. 

Type-locality: Venadio, Sinaloa, Mexico (as labelled). 

This form, of which I have made a genitalia slide of the type, is extremely close to montana 
and may be only a subspecies. The genitalia appear indistinguishable, but the moths do 
appear somewhat different, sinaloana being a much smaller, more brightly marked form. 
There are 18 specimens in the United States National Museum. It is known only from 
Sinaloa. 

In addition to the several species discussed above, there are other closely related forms in 
Mexico and Central America that I have not specifically studied. As these are obviously 
different from any that have been reported, from the United States, there was no need for 
them to be involved for purposes of the present work. Such species include kuschei Dyar, 
modena Dyar, and hoegei of authors, an undescribed species previously mentioned. 
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PL. 4, FIGS. 19, 20. TEXT FIG. 5 e (McD. 854). 
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Adelocephala albolineata Grote and Robinson, 1866, Proc. Ent. Soc. Philadelphia, 6: 7, pl. l, fig. 7. 
Type-locality: Mexico. 

Adelocephala raspa Boisduval, 1872, Annales Soc. Ent. Belgique, 15: 93, pl. 3, fig. I. 

Type-locality: Oaxaca, Mexico. 

This colorful and gaudily marked Mexican species, which enters our region only in southern 
Texas, should be immediately recognizable from the colored illustrations, although the 
figured specimens are old and undoubtedly somewhat faded. The mossy green forewing with 
its prominent white lines, and deep rose hindwings with a single whitish line, distinguish 
albolineata from all other species that are likely to occur in the United States. 

Within this country, albolineata has been taken mostly in the vicinity of Brownsville, 
Texas, although the two specimens that I have figured from the collection of the United 
States National Museum are labelled Galveston. Old reports of its occurrence in Arizona, 
as in the case of the specimen illustrated by Holland, which is labelled "Cochise Co., 
Arizona", have not been substantiated by recent collecting. Only one of the Texas specimens 
available for study bears a date of capture, IO November 1928, at Brownsville (F. H. 
Benjamin). The early stages are unknown. 

My preliminary studies of this group revealed that two species are involved in what has 
been called albolineata from southern Mexico and Guatemala, but judging from Grote and 
Robinson's original figure, the species that occurs in Texas is the true albolineata. The second 
species, which is as yet undescribed, has the forewings colored a deep yellow instead of green, 
slight differences in the course of the white lines, and differences in the male genitalia. How
ever, as green commonly discolors to yellowish, one must be very cautious about attaching 
too much importance to yellow versus green in the forewing coloration of this species. 

Albolineata was described from one male stated to be in the collection of the Entomological 
Society of Philadelphia. The name raspa was supposedly based on a dark form, of which 
there are two topotypical specimens in the United States National Museum from Oaxaca, 
Mexico. The female type that Boisduval figured is not as dark as those in the United States 
National Museum, however. The genitalia differ in no way from those of normal albolineata. 
Although I list this name as a synonym, it may eventually prove to have subspecific value. 

GENUS Dryocampa Harris 

Dryocampa Harris, 1833, in Hitchcock, Report on the geology, mineralogy, botany, 
and zoology of Massachusetts, p. 591. 
Type-species: Bombyx rubicunda Fabricius, 1793. Designated by Grote, 1874, 
Proc. American Phil. Soc., 14: 261. 

This genus contains only one recognized species, Dryocampa rubicunda, which occurs in the 
eastern half of the United States and adjacent areas of southern Canada. It is a very distinct 
species and there has been much disagreement as to how it should be treated generically. 
It is closely related to Anisota and has often been included in that genus, as in the 
McDunnough checklist (1938). Bouvier (1931: 46) incorrectly transferred it to Syssphinx, 
being misled by its striking similarity of coloring to such South American forms as Psilopygida 
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apollinairei (Dognin), which he also included in that genus. Michener (1952: 409) made 
Dryocampa a subgenus of Anisota. A reasonably thorough review of all known characters of 
these two groups convinced me that Dryocampa should be accorded full generic rank. It is 
actually much further removed from Anisota than Bouvierina is from Sphingicampa. 

FIGURE 7: VENATION OF DRYOCAMPA AND AN/SOTA 

a. Dryocampa rubicunda b. Anisota stigma 

Apart from the very obvious differences of coloring, complete loss of discal spots, loss of the 
apical spine on the foretibia, and presence of a long, slender epiphysis in the female, 
Dryocampa differs from all species of Anisota in a number of genital and other characters. 
The clypeus is the same as in Anisota, appearing only as a narrow rim beneath the frontal 
projection. The eyes are large, apparently adapted for maximum nocturnal vision as those 
of Anisota stigma, but the frontal space is even narrower than that of stigma. Most species of 
Anisota have smaller eyes and a very wide front. 

In the male genitalia, the valve lacks the enormous saccular development of Anisota, 
where it is seemingly folded over the inner face of the valve; Dryocampa has instead only a 
very narrow marginal fold along the ventral edge of the valve. From the bases of the valves, 
at the point where they adjoin the juxta, or whatever this remnant of the anellus might be 
called, there arises a pair of sharp chitinous teeth, having no counterpart in Anisota or in 
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any of the other genera studied. The somewhat expanded uncus bears dorsally a pair of 
large, bulbous, finely setose lobes, also not seen in any related genera. On the valve, the 
darkly sclerotized ventral tooth of the bifid apex is much more strongly curved inward than 
in Anisota. The large tooth on the distal end of the aedoeagus is ventral, flattened, and 
differently shaped from that in Anisota. In the female, the eighth abdominal tergum is 
broadly sclerotized, but without definite sublateral lobes. 

There seem to be no fundamental characters distinguishing the larvae of Dryocampa 
from those of Anisota, although, as in the adults, the color is unusual. Also, in Dtyocampa 
the tubercles of the two most dorsal rows on abdominal segments one to seven are minute, 
being no longer than they are wide; in Anisota they are always distinctly longer than wide. 
Both genera differ from all other Citheroniinae in the last instar by having only one pair 
of dorsal thoracic tubercles developed as long hornlike processes, those on segment two. 
According to Pease ( I 96 I : I 04, 109), the first ins tar larvae of Dryocampa and Anisota also 
differ sharply from other Citheroniinae in having elongated chalazae (tubercles) only on 
the dorsum of the second thoracic segment (all others reduced), and the dorsal setae of the 
eighth abdominal segment unfused. The latter character persists through all instars, and the 
grown larvae of these two genera have on the eighth segment a pair of dorsal scoli instead 
of the usual, much elongated, middorsal one. 

The pupa differs from that of other genera as indicated in the generic key. Surprisingly, 
in the limited material available, I could find no certain means of distinguishing the pupa of 
Dryocampa from that of Sphingicampa bicolor, although it may be distinguished from other 
genera readily. A character that has been given, namely the presence or absence of a 
prominent transverse ridge bearing a row of spines in the middle of the eighth abdominal 
segment, seems to be variable in Sphingicampa and hence unreliable. 

Dryocampa rubicunda has become a specialized feeder on maple throughout much of its 
range, but in some areas it feeds on oak. 

Dryocampa rubicunda rubicunda (Fabricius) (Rosy Maple Moth, 
Green-striped Mapleworm*) 
PL. I, FIGS. 7-15; PL. 2, FIGS. 5-9. TEXT FIGS. 7 a; 8 a-e (McD. 848). 

Bombyx rubicunda Fabricius, 1 793, Entomologica Systematica, 3: 429. 
Type-locality: Virginia. 

Dryocampa pallida Bowles, 1875, Can. Ent., 7: 108. 
Type-locality: Quebec city. 

Dryocampa rubicunda var. semialba Rolle, [no date], Verz, Exot. Lepidoptera Naturhist. Inst. 
Kosmos, p. 59b (see comments in text). 
Type-locality: Franconia, New Hampshire. 

Anisota rubicunda form sperryae Bower, 1942, Can. Ent., 74: 116. 
Type-locality: Lake Katherine, Oneida County, Wisconsin. 

I began my study of rubicunda with the expectation that it would prove to be a complex of 
two or three species, as there are different color forms with different distribution patterns, 
these being sympatric in some areas but not in others. Although my investigation of the 
larvae, host plants and genitalia of both sexes failed to provide any tangible basis for such a 
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separation, it should be noted that available life history information, properly associated 
with adults, was inadequate. The only taxon that one can confidently distinguish is alba, a 
pale population of the Midwest that is at least a well-differentiated subspecies. 

Rubicunda is an extremely distinct species, its usual showy pink and cream coloring 
being unlike anything else in the North American Saturniidae. It has been suggested that 
the similarly colored Hyparpax aurora, in the Notodontidae, is a mimic. One widely known 
lepidopterist, Francis Walker, was so effectively misled as to redescribe aurora as Anisota 
vetusta. Rubicunda occupies the eastern portion of the continent between the Atlantic and the 
Great Plains, from Nova Scotia and New Brunswick to Wisconsin, south to Florida, the Gulf 
Coast and eastern Texas. In Kansas and parts of Missouri and Illinois nominate rubicunda 
is replaced by subspecies alba. Like most species, it fluctuates in numbers, and can at times 
be extremely abundant. I have often seen it so in Nova Scotia, and Heitzman reports (in litt.) 
that he "found the pink form of A. rubicunda almost swarming in Cranberry Glades, W. 
Virginia in June and early July, 1967." On occasions it has been reported as a pest de
foliating maple trees in such widely separated places as Ontario, Massachusetts, Mississippi, 
Missouri and Kansas, the last two localities presumably referring to subspecies alba. 

The male genitalia of rubicunda are peculiar in several respects and were described in the 
discussion of the genus. 

Judging from the description, the name rubicunda was based on a normally colored speci
men from Virginia. The type, which was in the Bose collection, is believed to be lost (Zimsen, 
1964: 566). All of the specimens from Virginia that I have seen have been of the same form, 
the one with very pale yellowish ground color and complete, bright pink markings. I figure 
a typical example from Arlington, Virginia. Pallida Bowles, from Quebec, was apparently 
one of the pale eastern specimens without pink markings, such as is figured on plate 1, 

figure 7. I have not determined the present location of the type. Semialba refers to an inter
mediate form with the pink much reduced. It has been suggested that semialba Rolle is a 
nomen nudum, but as I have been unable to locate the Smithsonian copy of this paper, the 
question for the present remains unanswered. Schussler, under this name in the Lepidopterorum 
Catalogus (1936: 207), cited the description ofa variety ofrubicunda by Packard (1905: 112), 
thus validating the name, and it will be attributed to him if Rolle's description is invalid. 
In this case the type would be the male from Franconia, New Hampshire, mentioned by 
Packard. Sperryae was proposed for specimens with the forewings almost entirely pink. I am 
assuming that this is simply an extreme variant of the nominate form that could, and does, 
turn up elsewhere. The holotype, taken in Wisconsin on 28 May 1939, was in the Bower 
collection, now at the Los Angeles County Museum. 

Material of rubicunda from a wide range of localities can be sorted into several forms, the 
significance of which remains unknown. This would be a challenging subject for further 
investigation. The topotypical form, with pale, often almost whitish ground, varying to 
yellow, and well-defined, complete pink antemedial and postmedial shading is most wide
spread (plate 1, figures 8-13), occurring throughout almost the entire range with the 
exception of the western edge occupied by subspecies alba. This is the only form present in 
Nova Scotia, except for occasional unmarked variants ("pallida" or "semialba"). North
eastern specimens, even those with a full complement of pink shading, tend to be paler, less 
intensely colored than those from farther south. Specimens from the Gulf States tend to have 
the most brilliant coloring with respect to both the yellow and the pink. 
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In certain areas within the northeastern part of the distribution, the pale form "pallida" 
occurs with some frequency. I figure a specimen from New Brunswick (plate I, figure 7). 
This is the dominant form in much of southern Quebec and Ontario, occurring at Quebec 
City, Montreal, Ottawa, and Sudbury, and apparently also in the White Mountains region 
of New Hampshire. In a large sample collected at Sudbury between 28 May and I 4 July 
(AMNH), about one-third are lightly marked with pink, two-thirds almost immaculate 
white. I have also seen two from Luzerne, Oscoda County, Michigan. In Nova Scotia and 
southwestern Ontario, however, it is replaced by the normal form. "Pallida" is thus merely 
a pale form of nominate rubicunda and has nothing to do with alba, with which it has been 
confused in the past. 

From Maine, Vermont, central New York and southern Ontario southward there appears 
erratically a third form that I thought might be a distinct species (plate 2, figures 5-9). 
This has a distinctly yellower ground, with a weakening of the pink shading in the postmedial 
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FIGURE 8: VARIATION IN MALE GENITALIA OF DRTOCAMPA RUBICUNDA 

a. D. rubicunda rubicunda. New Brighton, Pennsylvania 
b. Aedoeagus of same specimen 
c. D . rubicunda rubicunda, right valve. Lake Kejimkujik, Nova 

Scotia 

d. D. rubicunda rubicunda, right valve. Bog E of Big Indian Lake, 
Halifax County, Nova Scotia 

e. D . rubicunda rubicunda, right valve. McLean Bogs Reserve, 
Tompkins County, New York 

f. D. rubicunda alba, right valve. McPherson, Kansas 
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area, and to a lesser extent in the basal area. The pink tends to fade out toward the outer 
margin, leaving a more or less discrete postmedial line almost as in alba, although in females 
the postmedial line itself tends to fade out toward the middle of the wing. On the forewing, 
the median space is noticeably wider, especially at the inner margin. Also, there is a trend 
toward a slight difference in wing shape, the outer margin of the forewing being more convex 
and rounded, as in subspecies alba. This form is prevalent around Ithaca, New York, but I 
have seen it from many other places, including Ulster County, New York, Cass County, 
Michigan, Dunnville and Thunder Bay, Ontario, Litchfield County, Connecticut, Bangor 
and Enfield, Maine, West Sandgate, Bennington County, Vermont and Welaka, Putnam 
County, Florida. I have seen individual specimens that look the same from Indiana, Illinois 
and Iowa, and a specimen from Missouri (plate 2, figure 5) is somewhat similar but paler. 
There are also occasional immaculate individuals associated with the yellow form, and plate 
2, figure 6, represents such a specimen. Unfortunately, reliance on the yellower ground color 
as a possible species or subspecies character is seemingly defeated by the occurrence, es
pecially southward, of specimens with this same rather bright yellow ground color but fully 
developed, intense pink shading. One of these from South Carolina is shown on plate 1, 

figure 15. This intensely colored form is characteristic of the Deep South from South Carolina 
and Florida to Arkansas and eastern Texas. If sibling species are involved, this is probably 
only the southern form of nominate rubicunda, and the lightly marked yellowish form, just 
discussed, may be more closely related to alba. I treat subspecies alba separately. 

The different forms of rubicunda do not seem to be seasonal in the sense that they represent 
different generations, but there is some slight evidence of differences in emergence times in 
areas of sympatry. The lightly marked yellow form (plate 2, figures 6-9) tends to be early; 
for example, at Enfield, Maine, three were taken 7 June 1953 and six of the normal pink 
form almost two weeks later, 19 to 22June 1953. There are also specimens ofthepinkformfrom 
Rangely, Maine, taken 23 and 25June, and specimens of the lightly marked yellowish form 
from West Sandgate, Vermont, taken 8 to IO June. Dates for Ithaca, New York, from whence 
I have seen only the yellow form, would seem to contradict this, as it has been collected 
there from 12 May to 5 July. However, a critical comparison of times of emergence can only 
be made from a good sample of specimens captured in the same locality and preferably the 
same season. One of the most significant features of the lightly marked yellowish form is its 
curiously limited distribution, a break occurring most obviously between northern Maine and 
Nova Scotia. Both forms occur and look distinct in Penobscot County, Maine (Bangor, Enfield), 
but in Nova Scotia the population is homogeneous, the yellow form being entirely absent. 

This attempt at analysis of the variation in rubicunda is inconclusive, but in summary it 
may at least be said that a rather complex polymorphism is involved. Two segregates, 
possibly sibling species, may be recognized throughout much of the eastern portion of the 
range, although both are not present everywhere. Each has its own wide range of variation 
(but within different limits), from well marked to immaculate, and the shade of the yellowish 
ground color in one form varies geographically to such an extreme that it may be either 
paler or darker than the other. Subspecies alba, at the eastern edge of the Great Plains, 
represents a third element. The two eastern segregates and the two kinds of host plants, 
oak and maple, do not coincide, as the nominate form of rubicunda evidently feeds on either 
oak or maple in different parts of its range. Material from different areas may be extremely 
difficult to sort on any basis, perhaps only because of the confusing overlap in variation, or 
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perhaps because the suspected sibling species situation does not in fact exist. No structural 
differences could be found, but the larvae, host preferences, and time of emergence are still 
in need of careful comparative study. Analysis of large samples from specific localities 
where the two forms are present and appear distinct, as in northern Maine, would be 
worthwhile, and indeed necessary. Rubicunda is so common and supposedly well known that 
few collectors have ever bothered to obtain such samples. 

The distribution of D. rubicunda rubicunda, in the broad sense, extends to Cape Breton 
Island, Nova Scotia, northward well beyond the St. Lawrence and Ottawa Rivers in Quebec, 
as far as Kirkland Lake in eastern Ontario and to the vicinity of the Lake of the Woods and 
Dryden in western Ontario. It occurs in the United States in Chippewa County, Michigan, 
Oneida County, Wisconsin, thence southward to the Gulf of Mexico and as far as Dade County 
in Florida. Westward the limits are less certain because of inadequate collecting and con
fusion with alba. However, the strongly colored pink and yellowish form definitely occurs 
in Louisiana and Arkansas, at Coldspring, San Jacinto County, and Conroe, Montgomery 
County, Texas (Blanchard), in southern Missouri and north of the Missouri River in Pike 
County, Missouri (Heitzman). Specimens from Quincy, Illinois, and Ames, Iowa, show 
variation in the direction of alba. Another, of similarly intermediate appearance, from 
Glenwood Springs, Colorado (USNM), is possibly mislabelled. The specfes has been reported 
from Costa Rica (type ofroseilinea, a synonym of alba) and from Mexico, but the authenticity 
of the data is extremely doubtful, considering that the species is not known to reach southern 
or western Texas. 

Along the northern edge of its range, rubicunda has only one extended brood but farther 
south is at least double brooded. In Nova Scotia it flies from 28 May to 16 August; in Michi
gan, from 8 May to 30July; in Missouri and Mississippi from May to September; in Florida 
from January to September. Three specimens from Texas were taken in March, June and 
July. In South Carolina, R. B. Dominick and Charles R. Edwards have collected enough 
material to show that there are two broods in that area, the first flying from 4 April to 23 May, 
the second from 27 June to 22 September. Moths of the second brood are most abundant in 
August and September. 

The larva is easily distinguished from those of all related species by its green-striped 
coloring. It is light green, almost whitish, with seven longitudinal darker green stripes, and 
a pink subventral bar on abdominal segments 7 and 8. The horns are black, and the 
head orange-brown. J. C. E. Riotte reports (in litt.) that two forms of larvae can be 
obtained from the same parent, one form with distinct blackish lines, the other almost 
without. Although there is obvious variation among the many preserved larvae in the United 
States National Museum collection, there is no way of knowing whether these correlate in 
any way with the adult forms discussed. There are few reared adults with associated larvae. 
One lot of larvae reared on turkey oak ( Q,uercus laevis Walt.) at Blue Springs, Florida in 
1954 (C. N. Patton) is especially peculiar. These have a strong dark spiracular stripe that 
may have been red or brown in life, and a tendency for the remaining stripes, that are 
usually dark green, to be brownish as well. The spines of the supraspiracular row are wanting, 
but those of the subspiracular row are unusually long. The group of dorsal spines toward the 
caudal end are also long, and the pair of horns on thoracic segment 2 are unusually long and 
clubbed at the tips. These look as though they could be the larvae of a different species, but 
no definitely related adults are available. 
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The larvae of rubicunda feed on various species of maple and oak, the preference showing 
possible geographical variation but seemingly not related to the color forms in the adults. 
The Canadian Forest Insect Survey (McGugan et al., 1958: 50) reports only maple, the 
great majority of records from red maple (Acer rubrum L.), also many from sugar maple 
(Acer saccharum Marsh.), a few from silver maple (Acer saccharinum L.) and one from mountain 
maple (Acer spicatum Lam.). My only experience with the larva of rubicunda was in once rear
ing a brood from eggs on red maple in Nova Scotia. In the United States there are numerous 
records oflarvae on maple (species usually unspecified), covering almost the whole east coast 
region from Maine to Florida, and from Mississippi and Tennessee. In Missouri, however, 
Heitzman reports (in litt.) finding larvae of the deep pink form on oak, and of alba on 
Acer saccharinum L. The unusual larvae from turkey oak in Florida have already been men
tioned. Also in the United States National Museum collection there is a larva that was found 
on mulberry at Athens, Georgia. Apparently the favored host in most places is the red, or 
swamp, maple (Acer rubrum), and silver maple (Acer saccharinum) or its horticultural form, 
cutleaf maple, but various other native maples also seem acceptable. Eliot and Soule ( 1902: 
290) reported that larvae reared by them were very particular about what they ate, selecting 
only fresh leaves from older trees. 

Dryocampa rubicunda alba Grote 
PL. 2, FIGS. IO, I I. TEXT FIG. 8f (McD. 848a). 

Dryocampa rubicunda var. alba Grote, 1874, Bull. Buffalo Soc. Nat. Sci., 2: 153. 
Type-locality: Kansas. 

Adelocephala roseilinea Schaus, 1920, Proc. U.S. Natl. Mus., 57: 128. 

Type-locality: "Guapiles, Costa Rica", as given by Schaus, but believed to be wrong. 

This is a very pale form that occurs in the Midwest near the eastern edge of the Great 
Plains. It may be entirely white or, like the specimens figured, show some pink shading at 
the base of the forewing and a well-defined pink postmedial line. The hindwings are un
marked or very nearly so. The vestiture of the body varies from the usual yellowish to white. 

The known distribution includes Kansas, west at least to McPherson, near the center of 
the state, most of the northern half of Missouri (Independence; Osborn, Clinton County; 
Norborne, Carroll County; Miami, Saline County; Moberly, Randolph County), and 
Nebraska (Plattsmouth; Bellevue). Two examples from Iowa are not real alba, but more like 
the eastern lightly marked yellowish form. Specimens seen from Pike County, Missouri, 
and Quincy, Adams County, Illinois, also look intermediate. The population in Kansas and 
northwestern Missouri is entirely pale, although that in southern Missouri and Arkansas is 
entirely of the most vivid pink form. 

Alba is double brooded, first appearing in April and again in July and August. Silver 
maple (Acer saccharinum L.) is the only specifically reported host plant (Heitzman, in litt.). 
It appears to be subspecies alba that has most often been reported defoliating maple trees, 
and it has long been recognized as a pest in Kansas and Missouri. 

I can see nothing distinctive in the male or female genitalia, but still consider it possible 
that alba is a distinct species, or at least distinct from the brightly marked pink and yellow 
form associated with oak in Missouri and Arkansas. Careful comparative study of larval 
characters is needed, with more data on host preferences and local distribution. 
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Alba was described from nearly white, unmarked specimens sent to Grote by Townend 
Glover. No type was designated, and the present location of the original material has not 
been determined. The type of roseilinea Schaus is a male in the United States National 
Museum, and there would seem to be no doubt that it is a specimen of alba with false locality 
label. It closely matches the specimens figured. 

GENUS Anisota Hubner 

Anisota Hubner, [1820], Verzeichniss bekannter Schmettlinge [sic], p. 192. 
Type-species: Bombyx stigma Fabricius, 1775. Designated by Grote, 1874, 
Proc. American Phil. Soc., 14: 260. 

The species of Anisota form a homogeneous group, with seven species in the region covered 
by this work and one or two additional species in Mexico. Most are confined to the region 
east of the Great Plains, and none reach the Pacific coast; one species, oslari, occurs from the 
Davis Mountains, Texas, to Arizona. This genus, and Dryocampa, include the smallest 
species of Saturniidae that occur in North America, although females of oslari may be fully 
as large as specimens of Sphingicampa. 

Members of the genus Anisota always have a white discal spot on the forewing, none on the 
hindwing, a sharp, prominent apical spine on the foretibia, no epiphysis in the female, and 
a very narrow clypeus showing only as a rim beneath the frontal projection, the last charac
ter being common to both Anisota and Dryocampa. A strong trend toward diurnal activity 
runs through the group, with a correlated reduction in eye size and widening of the frontal 
space. At least one species, stigma, remains entirely nocturnal and has unusually large 
eyes, almost as big as those of D. rubicunda. This matter of variation in eye size and related 
head characters is discussed in more detail in my introduction to the Saturniidae. There 
tends to be extreme sexual dimorphism in Anisota, again evidently related to diurnal behav
ior in the males, as it is in the males of those species suspected of being diurnal that one 
finds the greatest reduction in size and loss of scales on the forewing. It is likely that they 
are showing the beginnings of a pattern so common in diurnal moths, that of appearing 
beelike in flight. 

The male genitalia of Anisota are peculiar in having the saccular area of the valve greatly 
expanded and folded over, concealing from view a large part of the inner face of the valve. 
In Dryocampa there is only a narrow marginal fold. The pair of strong teeth at the bases of 
the valves, and the bulbous dorsal lobes of the uncus, characteristic of Dryocampa, are 
entirely lacking in Anisota. The slender distal extension of the aedoeagus arises laterally ( on 
the right side), and is rounded, with or without a row of small teeth; in Dryocampa this 
structure arises ventrally, is large, sharp, flattened and bladelike. In the female the eighth 
abdominal tergum has sublateral sclerotized lobes. The male genitalia within Anisota are 
extremely uniform, only virginiensis showing any real indication of structural divergence, and 
that slight. Virginiensis has a relatively long, well-developed aedoeagus, the sclerotized portion 
being much longer than the tooth-bearing lobe of the vesica (when everted), and distinctly 
longer than the costa of the valve. All the other species are alike in having a short, stout 
aedoeagus, subequal in length to the everted tooth-bearing lobe of the vesica, and of nearly 
the same length as the costa of the valve. 
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The main features of the larvae have already been covered in the keys and in the dis
cussion of the genus Dryocampa. Diagnostic features of the pupa have been given in the key 
to genera. 

The species of Anisota are almost exclusively oak-feeders, although two closely related 
species, stigma and manitobensis, have also been reported on hazel (Corylus species). 

The following is a synopsis of the species of Anisota described from south of the border. 
Only one of the three additional forms that have been listed from Mexico is well known. This 
is Anisota dissimilis (Boisduval) ( =Adelocephala dissimilis Boisduval, 1872, Ann. Soc. Ent. 
Belgique, 15: 93. Type-locality: Oaxaca, Mexico). This name has one synonym, Anisota 
suprema Henry Edwards (1884, Papilio, 4: 16. Type-locality: Jalapa, Mexico). Dissimilis is a 
very distinct species probably closest to oslari, but smaller and more intensely colored a 
bright reddish brown with a pinkish tint. The veins are outlined with blackish, a character
istic feature of the pattern, and the sexes are highly dimorphic, the female with both wings 
colored almost alike, the male with the hindwing almost solidly black. The eyes are very 
reduced as in oslari. In addition to the type-localities, dissimilis is known from Hidalgo, 
Guanajuato, and Durango (Hoffman, 1942 b: 245), and from Coatepec, Orizaba, Mexico 
City, Puebla, and Zacualpan (USNM and AMNH). The food plant is oak (Schaus, 1884, 
Papilio, 4: 102). Colored illustrations of dissimilis were given by Druce ( 1886, pl. 15, figs. 9, 
10), Draudt (1930, pl. 142g), and Packard (1905, pl. 19, figs. 7, 7a). 

The unique male type is all that is known of Anisota assimilis (Druce) ( =Dryocampa 
assimilis Druce, 1886, Biologia Centrali-Americana, Lepidoptera-Heterocera, 1: 170, pl. 15, fig. 5. 
Type-locality: Santa Ana, Chihuahua, Mexico). It was taken "in Oak Woods". Judging 
from Druce's figure, it is a unicolorous dark red-brown species, showing considerable 
similarity to oslari but with the wings about as rounded as those of stigma, both of the same 
dark shade, and with the only marking being the white discal spot. 

Another Mexican species that has not been placed satisfactorily because of a lack of 
material is Anisota leucosrygma (Boisduval) ( =Adelocephala leucosrygma Boisduval, 1872, Ann. 
Soc. Ent. Belgique, 15: 85. Type-locality: Oaxaca, Mexico). It was based on a holotype female 
which passed to the Philipon collection (ex collection Oberthiir), and another female from 
Guatemala. According to Bouvier ( 1931 : 18), who studied these types, the species is very 
close to virginiensis. However, if Draudt (1930: 813, pl. 142f) was correct in referring speci
mens reared by Dampf from oak-feeding larvae in the state of Tamaulipas to this species, 
it would seem that leucosrygma is a distinct species, as his male figure shows no trace of the 
hyaline area in the forewing characteristic of virginiensis. Draudt admitted that there was an 
element of doubt in his identification of these specimens from Tamaulipas and indeed there is. 
It is possible that they were the same species as assimilis, or even dwarfed specimens of oslari. 
Hoffman (1942b: 245) gave no additional records in his catalogue of Mexican Lepidoptera, 
and it therefore appears that leucosrygma was unknown to him. More recently J.C. E. Riotte, 
of the Royal Ontario Museum, borrowed the type of leucosrygma from Paris and dissected it. 
He confirmed ( in litt.) that it is close to virginiensis and considers it a probable subspecies. If so, 
virginiensis would have extraordinarily wide limits of distribution from the Saguenay River, 
Quebec, to Guatemala, but there remains a total absence of records across almost 1,000 miles 
of territory between Oaxaca and eastern Texas. 
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KEYS TO THE SPECIES AND SUBSPECIES OF AN/SOTA 
FOUND IN THE UNITED STATES AND CANADA 

ADULT MALES 

1. Small, wing length not exceeding 
20 mm; forewing with a thinly scaled 
hyaline or subhyaline space in the 
middle ............................... 2 

Larger, wing length greater than 
20 mm; forewing without a hyaline 
space in the middle, uniformly opaque ...... 6 

2. Wings with a sprinkling of small dark 
dots in preapical area above and 
usually beneath; shortest frontal dis
tance between eyes equal to or less 
than length of eye . . . . . . . . . . . . . . . . . . . . . . 4 
Wings without dark dots; shortest 
frontal distance between eyes greater 
than length of eye ............. virginiensis, 3 

3. Northeastern region south to North 
Carolina . . . . . . . . . . . . . . virginiensis virginiensis 

p. 80 
South Carolina to Florida, west to 
Louisiana . . . . . . . . . . . . . . virginiensis pellucida 

p. 82 
Texas ....... ; ........... virginiensis discolor 

4. Anal angle of hindwing broadly 
rounded, outer margin of hindwing 

p. 83 

convex; Florida only ............. consularis 
p. 72 

Anal angle of hindwing more pointed, 
often acutely so; outer margin of 
hindwing straight or concave; wide-
spread in eastern region . . . . . . . . . . . . . . . . . 5 

5. Scaled areas of wings basically sepia 
brown; known from southern Ontario, 
Wisconsin, Minnesota only ........ finlaysoni 

P· 76 

Scaled areas of wings reddish brown; 
widespread . . . . . . . . . . . . . . . . . . . . . . senatoria 

p. 73 

6. Outer margins of both wings nearly 
straight; hindwing solidly dark brown, 
without a pattern; west Texas, New 
Mexico, Arizona . . . . . . . . . . . . . . . . . . . . oslari 

p. 78 
Outer margins decidedly convex; 
hindwing with postmedial band and a 
pattern quite similar to that of fore-
wing ................................. 7 

7. Marginal area beyond postmedial 
band offorewing almost solidly pink or 
purplish without dark dots; median 
space offorewing with or without dark 
dots; southern Manitoba only .. .. manitobensis 

p. 71 
Marginal area often shaded with purp-
lish but rarely solidly so, sprinkled 
with dark dots; median space of fore-
wing always with dark dots; wide-
spread in eastern region ............ stigma, 8 

8. General coloring reddish brown to 
smoky brown, marginal space beyond 
postmedial only faintly purplish; 
Texas ....................... stigmafuscosa 

p. 70 
General coloring bright reddish 
brown; marginal space beyond post-
medial often contrastingly shaded 
with purplish; Mississippi Valley 
region eastward . . . . . . . . . . . . . stigma stigma 

p.67 

ADULT FEMALES 

1. Forewing sprinkled with small dark 
dots, these sometimes reduced but at 
least a few always present ................ 5 
Forewing without dark dots .............. 2 
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eastern, widespread . . . . . . . . . . . . . . . . . . . . 3 
Wings without contrastingly colored 
marginal bands; postmedial lines ob-
solete; unicolorous light pinkish brown; 
wing length more than 32 mm; west 
Texas, New Mexico, Arizona ......... oslari 

3. Shortest frontal distance between 
eyes less than length of eye; southern 

p. 78 

Manitoba only ................ manitobensis 
p. 71 

Shortest frontal distance between 
eyes greater than length of eye .. virginiensis, 4 

4. Northeastern region south to North 
Carolina . . . . . . . . . . . . . virginiensis virginiensis 

p. 80 
South Carolina to Florida, west to 
Louisiana . . . . . . . . . . . . . . virginiensis pellucida 

p. 82 
Texas ................... virginiensis discolor 

5. Eye small, barely more than one 
quarter of a sphere; hind wing some
what paler than forewing, with all 

p. 83 

markings obsolescent .................... 6 
Eye larger, much more than one 
quarter of a sphere and nearly a 
hemisphere; hind wing colored almost 

like forewing, nearly always marked 
with at least a few dark dots and often 
crossed by a distinct postmedial band . . . . . . 7 

6. Color dull yellowish brown, above and 
beneath; pink shading beyond post
medial minimal; known only from 
southern Ontario, Wisconsin, Min-
nesota .......................... finlaysoni 

p. 76 
Color usually light reddish brown; 
pink shading beyond postmedial often 
well developed; widespread in eastern 
United States and southern Ontario .. senatoria 

p. 73 

7. Wing length not exceeding 28 mm; 
wings reddish brown, commonly with 
strong purplish tints; Florida only 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . consularis 

p. 72 
Wing length greater than 28 mm; 
bright reddish brown with strong pur-
plish tints except in Florida and Texas, 
where a more smoky brown coloring 
prevails; widespread in eastern United 
States .......................... stigma, 8 

8. Texas ....................... stigmafuscosa 
p. 70 

Elsewhere . . . . . . . . . . . . . . . . . . . stigma stigma 
p. 67 

LAST INST AR LARVAE 

1. Body surface covered with minute 
white secondary tubercles . . . . . . . . . . . . . . . 2 

Body surface without minute white 
secondary tubercles ..................... 5 

2. Brown, without well-defined longi-
tudinal stripes ...................... stigma 

pp. 67, 70 
Brown, gray or blackish, with more or 
less distinct longitudinal stripes ........... 3 

3. Grayish with red or pink subdorsal and 
spiracular stripes; widely distributed 
in eastern North America ........ virginiensis 

pp. 80, 82, 83 
Not as described above .................. 4 

4. Black or dark brown with a prominent 
whitish subspiracular stripe, and six 
other pale stripes on the dorsum; 

66 

Florida only ...... ... ............ consularis 
p. 72 

Brown with two paler brown dorsal 
stripes about 1 mm wide; southern 
Manitoba only ................ manitobensis 

p. 71 

5. Black with bright yellow or orange 
stripes; eastern ......................... 6 
Dark brick red, only faintly striped 
with yellow; west Texas, New Mexico, 
Arizona . . . . . . . . . . . . . . . . . . . . . . . . . . . oslari 

p. 78 

6. Thoracic horns very short, no longer 
than the distance between them ... finlaysoni 

p. 76 
Thoracic horns generally much longer 
than the distance between them . . . . senatoria 

p. 73 

FASCICLE 20.2A 



BOMBYCOIDEA 

Anisota stigma stigma (Fabricius) (Spiny Oakworm) 
PL. 5, FIGS. 1-5. TEXT FIG. 7 b (McD. 842). 

Bombyx stigma Fabricius, 1775, Systema Entomologiae, p. 563 
Type-locality: "America meridionalis". 

Adelocephala stygma Boisduval, 1872, Ann. Soc. Ent. Belgique, 15: 86 
(variant spelling of stigma) . 

Within the range of its nominate form, from the states bordering on the Mississippi River 
eastward (except Florida), stigma is not likely to be confused with any other species. It is 
relatively large, being the largest member of the genus with the exception of the southwestern 
oslari, normally bright rusty orange-brown tinged with pink, and heavily spotted in both 
sexes. It has large eyes, in keeping with its nocturnal habits, those of the male being wider 
than the frontal space between them. Greatly diminished sexual dimorphism distinguishes 
stigma from all close relatives except manitobensis; males are more similar to females in wing 
shape and coloring, and entirely lack the hyaline spaces in the wings and the extreme re
duction of size and pattern so characteristic of the males of senatoria, finlaysoni, consularis and 
virginiensis. Holland's Moth Book provides excellent figures of stigma (pl. r r, figs. 9, ro). 

In Texas and Florida stigma occurs as a very different looking dusky or smoky brown form 
that I describe as a new subspecies, basing the name on Texas material. In Florida this form 
has been much confused with consularis, which the females may closely resemble. Apart from 
this geographical variance at the southeastern and southwestern extremities of the distri
bution, stigma is rather constant, the only other trend noted being toward a pinker coloring 
and reduction of the small dark spots near the western limit of the range in Missouri. 
Variants of the latter kind may turn up elsewhere but not consistently. Such females may be 
especially hard to distinguish from those of senatoria or even virginiensis. Females of senatoria 
are usually a little smaller, somewhat more translucent and less strongly marked, and with 
the vestiture of head and thorax a paler, more golden yellow color. 

In the male genitalia, stigma has a rather wide uncus, as do manitobensis and to a lesser 
extent consularis. The sclerotic elements on the vesica are relatively large and heavy, the 
preapical one developed as a strong tooth, and the apical one as a still larger, bladelike tooth 
with one or both margins serrate. The rigid terminal process of the sclerotized portion of the 
aedoeagus bears a serrate crest composed of a number of small teeth. The Texas subspecies 
differs in having the preapical element of the vesica developed as a small plate, not a tooth. 
Both sclerites of the vesica are larger in A. stigma stigma than in manitobensis. 

In the Atlantic coast region stigma occurs at least from Massachusetts to Georgia. I have 
myself collected it on the island of Martha's Vineyard, Massachusetts, but there are no 
records for Maine (Brower, in litt.). The northern limit is evidently between these two 
states. It is common in South Carolina and probably thence westward through the Gulf 
States at least to the Mississippi River. The situation in Florida remains confused. Although 
stigma has been reported "defoliating oaks and attacking maize and melons" in Florida 
(Kimball, 1965: 69, quoting J. R. Watson), and has been recorded from a number of 
localities in that state, I have, up to the time of writing, seen very few Floridian specimens that 
resemble the nominate form of stigma. In the American Museum of Natural History there are 
two small, dark, but essentially normal males from Quincy, Florida, and three females from 
Cassadaga and Bonita Springs which probably go with them. The latter are not brown but 
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have a uniform pinkish red hue. Six Florida females in the United States National Museum 
collection are of the dark smoky brown form closely similar to the subspecies from Texas 
(plate 5, figure 5), and had been misidentified as consularis. There are also females of this 
brown form in the American Museum of Natural History from Panama City and Lutz, 
Florida. The specimens figured by Kimball (1965, pl. 3, figs. 21, 22) were from New York, 
not Florida, although two females he figured as consularis ( 1965, pl. 3, figs. 24, 25) do appar
ently represent Floridian stigma. Abbot's figures (in Abbot and Smith, 1797, pl. 56), based 
on specimens from Georgia, also appear smoky brown, but this may only have been due 
to defective color reproduction or subsequent fading of the pigment. The western limits of 
nominate stigma are uncertain, but it is present and probably locally common in southern 
Ontario north to North Bay, in Michigan, Wisconsin, Illinois, Tennessee, Mississippi and, 
beyond the Mississippi River, in Arkansas, Missouri and Kansas. It is reported to be local in 
Missouri, although sometimes common in the Ozarks, and present in colonies in Johnson 
County, Kansas (Heitzman, in litt.). 

In the northern part of the range there is only one brood with adults flying in June and 
early July. In New Jersey it appears as early as late May, and in Missouri flies from late 
May to mid-August. It is reported as flying in July, August and September in Mississippi 
(Mather, in litt.). In South Carolina, where a large sample has been collected, the main flight 
period is between 18 July and 28 August, except for occasional stragglers as late as October. 
There is a peak of abundance during the first week of August. Dates for Florida range from 
June to October. 

The larva of stigma has been nicely illustrated by Abbot ( in Abbot and Smith, 1 797, pl. 56), 
and by Packard (1905, pl. 5, figs. 6, 7; pl. 30, figs. 1-3; pl. 31, fig. 1; pl. 50, figs. 2-2d; 
pl. 51, figs. 2-2c; pl. 52, figs. 3-3c). It is dull yellow-brown, without distinct stripes, with 
strongly developed black spines, and with the body surface densely granulated with very 
small, white secondary tubercles. 

Anisota stigma is an oak feeder or almost exclusively so. The reports of feeding on other 
plants, such as maize, melons and hazel, need further investigation, although the last seems 
likely to be authentic. In Ontario it feeds on red oak (McGugan et al., 1958: 48), in Virginia 
has been reared from chinquapin (USNM), and in Georgia from turkey oak (Abbot and 
Smith, 1797). Numerous authors mention only oak, although there are three reports of 
hazel (Corylussp.) as a host plant. Packard (1905: 102) quotesfromC. V. Riley's unpublished 
notes as follows: "Found feeding on oak and hazel at St. Louis, Missouri" (by Riley), 
"on hazel in Illinois, by Mr. Muhlemann, and on both oak and hazel by Mr. Saunders, 
London, Ontario". It is interesting to note here that the closely related Anisota manitobensis 
has also been found feeding on hazel. 

Although this species has no synonyms, there remains some doubt concerning the identity 
of the types of stigma. Abbot and Smith ( 1 797) were the first to publish colored figures of 
both adult and larva, the identity of the Fabrician species being confirmed, as stated by 
Smith, by a reference to the types in the Hunter collection. Kerr ( 19 IO: 11 o) reported 
two types of stigma still extant in the collection of the University of Glasgow, Scotland, to 
which the Hunter specimens were bequeathed, although Zimsen (1964: 520) makes no 
mention of these. Boisduval ( 1872: 86) expressed some doubt as to the correctness of Smith's 
identification, basing his contention on the fact that Fabricius stated as type-locality 
"America meridionalis" and not "America borealis", as might be expected if the species came 
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from the United States. Whether there is any justification for the statement cannot be de
termined until the types have been carefully examined by someone familiar with the species. 
Since the genus Anisota is exclusively North American, it would seem unlikely that a moth 
mistaken for the present species could have originated in Central or South America. 

f 

ft ..... \ ' : -:~.,. D::F 

FIGURE g: MALE GENITALIA OF AN/SOTA SPECIES 

a. Anisota stigmafuscosa, paratype. Giddings, Texas g. Anisota senatoria. Connecticut 
b. Aedoeagus of same specimen h. Aedoeagus of same specimen 

c. Anisota manitobensis. Aweme, Manitoba i. Anisotafinlaysoni, paratype. Shannonville, Ontario 

d. Aedoeagus of same specimen j. Aedoeagus of same specimen 
e. Anisota consularis, lectotype. West Palm Beach, Florida k. Anisota oslari, lectotype of skinneri, a synonym of oslari. Arizona 

f. Aedoeagus of same specimen l. Aedoeagus of same specimen 
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Anisota stigma fuscosa Ferguson, NE w s u B s PE c IE s 
PL. I, FIGS. 5, 6; PL. 5, FIG. 6. TEXT FIG. 9 a, b. 

Type-locality: Giddings, Lee County, Texas. 

Nearly all specimens of the stigma complex seen from Texas are of a rather well-differentiated 
dull brownish form. This could be a distinct species or very nearly so, as there are indications 
of slight genital and larval differences. A similar form, also unnamed, occurs in Florida 
(plate 5, figure 5), and if these two entities should prove to be specifically distinct from 
stigma, it is to be expected that they are conspecific. However, so little material is available 
that I have decided to treat this form as a subspecies only, basing the name on the Texas 
population. It is described as follows. 

MALE. Similar in size and appearance to nominate stigma except for a possible difference in 
wing shape, and a very considerable difference in coloring. Five males examined apparently 
with slightly narrower, more pointed forewings, with less convex outer margin than usual. 
Instead of the usual bright rusty, orange-brown shade, wings much duller brown, being 
deep red-brown in figured specimen from Harris County, dull purplish brown in two others 
from Harris County and one from Sanjacinto County, and dull smoky brown in a specimen 
from Lee County. Lines normal but correspondingly darker, and with usually little or no 
contrast between median and outer area of wing; that is, forewing more uniformly colored, 
without contrasting violaceous shade in outer third characteristic of stigma. Body vestiture 
and underside of wings as in nominate stigma but darker, the wings again with relatively 
little contrast between median and outer areas. 

Length of forewing: 21-23 mm. 
Male genitalia like those of nominate stigma except that the heavily sclerotized, toothed, 

apical process of the aedoeagus is nearly straight, not strongly divergent from the main axis 
of the aedoeagus, and the sclerites of the vesica are reduced, the preapical one to a small 
plate, not a strong tooth as in stigma. 

FEMALE. Like that of nominate stigma but of a much duller, brownish coloring and, as in the 
male, with relatively little contrast between median and outer areas of wing, the entire wing 
tending to have a slight violaceous or cinereous tint; lines purplish brown. Underside and 
vestiture of body as in nominate stigma, but of correspondingly duller brown coloring. 
Wings often with a slight translucent quality, apparently a result of thinner scaling. 

Length of forewing: holotype, 34 mm; para types, 29-32 mm. 

TYPES: Holotype: ~' Giddings [Lee County], Texas, 15 Aug. 1908, R. A. Cushman, Type 
no. 71495 in United States National Museum (plate 5, figure 6). Paratypes: 3 d'd', 1 ~' 
Spring, Harris County, Texas, 27 Aug. 1963, A. and M. E. Blanchard; 1 (j', Shepherd, 
San Jacinto County, Texas, 26 July 1958, A. and M. E. Blanchard; 1 r3', Tennessee Colony, 
Anderson County, Texas, 6 Sept. 1966, A. and M. E. Blanchard; 1~, Huntsville State Park, 
Walker County, Texas, 5 Aug. 1962, A. and M. E. Blanchard; 1 r3', 6 ~~' Giddings, Texas, 
15 Aug. 1908, R. A. Cushman; 1 ~' Kerrville, Texas, 7 Sept., Otto Buchholz. The paratypes 
are in the collections of Andre Blanchard, the American Museum of Natural History and 
the United States National Museum. 1 r3' from Tennessee Colony, Anderson County, has 
more the appearance of nominate stigma and has not been included among the para types. 
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In the United States National Museum collection there is one mature blown larva from 
oak that I believe representsfuscosa. It is from Handley, Texas, 7 September 1905, F. C. 
Pratt, collector. Although now old and faded, it appears to have been of a much paler brown 
color than similarly inflated larvae of nominate stigma, perhaps even greenish or yellowish 
when alive. Also, the thoracic horns are 7 mm long, about 1 mm longer than in any available 
last ins tar larva of stigma, and all the remaining black dorsal spines of the body are also longer 
than normal. The row of subspiracular spines is about average, but the supraspiracular row, 
present though reduced in stigma, is entirely wanting. The head also appears to have been 
paler than that of nominate stigma and less shining, with a slight purplish bloom. 

Anisota manitobensis McDunnough 
PL. 5, FIGS. 7, 8. TEXT FIG. g c, d (McD. 843). 

Anisota manitobensis McDunnough, 1921, Can. Ent., 53: 75. 
Type-locality: Aweme, Manitoba. 

This little-known species from southern Manitoba is most closely related to stigma but 
apparently distinct. Occasional specimens of stigma from the western edge of the range 
(Missouri) are similarly pinkish and almost devoid of spots, but since manitobensis occurs in 
isolation from all other members of the genus except possibly virginiensis, differs somewhat 
in genitalia, larval characters and in the eye size of the males, there should be few problems 
of identification. Manitobensis seems to have been completely overlooked by all European 
compilers, including Bouvier ( 1931) and Schussler ( 1936). 

As originally stated by McDunnough, manitobensis agrees with stigma in the lack of any 
hyaline area on the primaries of the male; it differs, however, from that species in the entire 
lack of brown sprinkling and the brighter pinkish coloration, approaching in this respect 
nearer to the females of virginiensis. As indicated by the figures, manitobensis is considerably 
smaller than stigma, and the males have a more pointed wing shape, the outer margins of 
the forewing being less convex. Also, in the males, manitobensis has smaller eyes than those of 
stigma, the width of each being no greater than the frontal space between them. 

The male genitalia are close to those of stigma, but the valve appears narrower, and the two 
chitinous teeth on the vesica are much reduced, the preapical one being relatively minute. 

In addition to the type-locality, manitobensis is known from Riding Mountains National 
Park, from Winnipeg, and several other localities in the Red River Valley, some of these 
points being so close to the North Dakota-Minnesota border area that it is to be expected 
also in those states. The few available dates of capture indicate a flight period from 8 June 
to IO July. 

The early stages were described by Brodie (1929) from a brood obtained from eggs laid 
by a female collected at Winnipeg, 27 June 1928. The larvae, like others of the genus, are 
gregarious. The eggs were deposited in a group of 40, but Brodie also reported finding a 
cluster of over 100 larvae feeding on a young oak beside a river on 19 July. The last instar 
larva may be described as follows: 

Head and thoracic legs light tan; body light pinkish brown with two lighter brown dorsal 
stripes 1 mm wide and, at maturity, a thin black middorsal line with dark shading on 
either side; thoracic horns 6 mm long, shining black with white branches; "other spines 
similarly colored; a frill of doubly branched spines just behind the head"; numerous small 
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white tubercles giving "the larvae the appearance of being covered with hoar-frost"; 
spiracles black with pinkish margin; length at maturity 50 mm. Reared brood began to 
pupate 11 August. 

The larva would seem to differ from that of stigma mainly in having more or less obvious 
dorsal stripes. 

The major host plant is bur oak (Q,uercus macrocarpa Michx.), the only native oak in Mani
toba, but three collections from hazel (Corylus sp.) have also been reported (McGugan et al., 
1958: 48). In the same work the comment is made that it is "Generally found in small 
numbers but isolated severe infestations do occur." There are also some old reports of Anisota 
stigma feeding on hazel, so it appears that this shrub may indeed serve as an alternate host. 

Manitobensis was described from four specimens collected by Norman Criddle, the holo
type, allotype and one para type being in the Canadian National Collection, and one 
paratype in the United States National Museum. 

Anisota consularis Dyar 
PL. 5, FIGS. 16-18. TEXT FIG. g e,f (McD. 845). 

Anisota consularis Dyar, 1896, ]our. New York Ent. Soc., 4: 166. 
Type-locality: West Palm Beach, Florida. 

There has been much confusion concerning this species, but careful study of Dyar's type 
material leaves little doubt as to its identity. The adults of both sexes most closely resemble 
senatoria, but certain characters of the genitalia and larva show more of an affinity to stigma. 
Consularis seems to replace senatoria in Florida, but occurs together there with a brown sub
species of stigma similar to the one found in Texas. Although the males of consularis are nearly 
always correctly segregated in collections, the brown Florida females of stigma have virtually 
always been wrongly associated with them, even in the United States National Museum 
collection where the types are located. It would appear that even Dyar could not always 
distinguish the species he had described, except as a larva. This is hardly surprising as the 
two can be extremely close. The male figured by Kimball (1965, pl. 3, fig. 23) is correctly 
identified, but the two females, figs. 24 and 25, are doubtful. They look more like Florida 
females of stigma. The male figured as consularis by Draudt ( 1930, pl. 142f) is an obvious stigma. 

The male of consularis (plate 5, figures 1 7, 18) resembles senatoria except that the outer 
margin of the hindwing is distinctly convex, often quite rounded, the general coloring redder, 
and the subhyaline area of the forewing somewhat more distinct, although still not nearly 
as well developed as in virginiensis. The female is similar in size and appearance to senatoria 
except that the general coloring is darker and more reddish or pinkish. In the female type 
(plate 5, figure 16) the entire basal and outer areas of the forewing are weakly shaded with 
purplish pink, although in one other example the outer third is not so colored. Although in 
general the Florida females of stigma are browner, and those of consularis smaller and more 
pinkish, it is likely that there will continue to be problems in the identification of those 
females of both species that are not especially well marked. 

I have looked in vain for good external characters, noting only one doubtful trend. The 
distal end of the hind tibia has a pair of short spurs inwardly, and two chitinous lobelike 
extensions outwardly. In consularis and senatoria these lobes are often subequal; in stigma the 
posterior one is commonly much longer, being produced almost as far as the spurs on the 
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opposite side of the tibia. This character is highly variable, and represents a tendency only. 
These processes in the fore- and middle tibiae, where they are developed as spines, show no 
discernible differences. 

The male genitalia in many respects seem intermediate between those of stigma and 
senatoria. They differ from stigma in being smaller, having a narrower uncus, and less ex
tensive saccular fold on the valve, not so closely approaching the costa, and much reduced 
sclerotized teeth on the vesica. They differ from those of senatoria in having a wider uncus, 
a more pointed apex on the valve (costally), and a somewhat differently shaped aedoeagus, 
usually with better-developed teeth on the vesica. In the lectotype (text figure g e) these teeth 
are smaller than in the other specimen examined, and the dentate ridge on the process of 
the aedoeagus is much less developed, indicating considerable variability. 

Authentic records for consularis are few, but the distribution as far as known is limited to 
Florida. In addition to the types from Palm Beach County, there are two males in the United 
States National Museum from Stuart [Martin County], and one female from Lake City 
[Columbia County]. There is a male in the American Museum of Natural History from 
Miami. Other published records may be unreliable because of the widespread confusion of 
consularis with other species. The known emergence dates extend from 1 August to 7 October. 

The larva, which is known only from live oak, Q,uercus virginiana Mill., is similar to that of 
stigma but variegated with whitish, much more prominently striped, and with fewer of the 
small white granulations (secondary tubercles). The integument appears relatively smooth, 
more like that of senatoria. There are seven dark longitudinal stripes, the most prominent 
being the spiracular, which is edged above and below with pale yellow. Thinnest of the dark 
stripes is the middorsal, but it is continuous and well defined. The spines are a little more 
branched than those of stigma, and the dorsal pair on thoracic segment three are bifid at the 
tips. The spines of the subspiracular row are long, of the supraspiracular row very short; 
in stigma those of the supraspiracular row are longer, in senatoria the spines of the two rows are 
short and subequal. In addition to the types, the specimens from Stuart, Florida were also 
reared from larvae on live oak. 

Consularis was described from a male and female reared by Dyar from larvae found on live 
oak (Q,uercus virginiana Mill.) at West Palm Beach, Florida, in January 1896. In Dyar's 
accession book, opposite the numbers referring to these specimens, the data are given as 
"Out from Lake Worth, Florida," August 1896 for the male, 15 September 1896 for the 
female. The two different locality names refer to the same place. The male type, which I 
hereby designate as the lectotype, is badly rubbed, but it appears as though it would have 
closely matched the specimen shown in figure 18. I figure the female type and the genitalia 
of the lectotype. 

Anisota senatoria (J. E. Smith) (Orange-striped Oakworm) 
PL. 5, FIGS. 9-12. TEXT FIG. g g, h (McD. 844). 

Phalaena senatoria ]. E. Smith, I 797, in Abbot and Smith, The Natural History of the Rarer 
Lepidopterous Insects ef Georgia, 2: II 3, pl. 5 7. 
Type-locality: Georgia. 

Throughout much of the eastern United States and southern Ontario Anisota senatoria is 
the best known species of the genus. Its conspicuous black and orange, gregarious larvae 
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sometimes occur in sufficient numbers to cause severe defoliation of oaks. In the adults there 
is extreme sexual dimorphism, as in virginiensis, consularis and finlaysoni, but the males can be 
distinguished by the combination of reddish brown coloring, relatively indistinct subhyaline 
space in the forewing (as compared with virginiensis), and straight or concave outer margin 
on the hindwing. Finlaysoni is closest but is of a quite different, smoky brown coloring. The 
female of senatoria almost exactly resembles a small stigma, but is of a somewhat paler color, 
appearing faded. Females of virginiensis are more pinkish and entirely lack the small dark 
dots; those of finlaysoni are more yellowish; those of consularis are darker and are to be 
expected only in Florida. 

Senatoria occupies much the same region as virginiensis, but does not seem to extend quite 
as far north, south or west. It can be locally more abundant, or entirely absent. Whereas 
virginiensis generally maintains stable, low level populations in the same place from year to 
year, senatoria is a drastically fluctuating, transient species that can build up large, destructive, 
local populations, then decline or move on to a new area. 

The males, like those of virginiensis, have very small eyes, which suggests that they are 
diurnal. The male genitalia differ obviously from those of virginiensis in the form of the 
aedoeagus, and on this basis they would appear to have a closer relationship to all the other 
species, including even oslari. I can see few genital differences between senatoria andfinlaysoni, 
although the two cornuti on the vesica tend to be smaller in senatoria, and the slender distal 
extension of the aedoeagus is almost without teeth. It is still possible that such differences 
are within the variation of both species. 

The illustrations made by Abbot (in Abbot and Smith, 1797, pl. 57), especially that of the 
larva, leave no doubt about the identity of senatoria, although the species seems relatively 
rare in the south. In the Franclemont collection there is a specimen from Spring Creek, 
Decatur County, Georgia, and there are also reports of its occurrence in Florida and 
:Mississippi. There are three females in the Blanchard collection from Spring, Harris County, 
and Huntsville State Park, Walker County, Texas. These Texas specimens are rather large, 
closely resembling stigma from the same region, but distinguishable by their smaller eyes and 
by the yellower coloring of the body and underside. Senatoria occurs northward to Con
necticut, Massachusetts, Rhode Island, New York, southern Ontario and Michigan, and 
westward to Minnesota, Iowa and St. Louis, Missouri, records from the last three states and 
Texas representing the known western limits. No recent records are known from northern 
New England, although Packard ( 1905: 11 o) stated that it was abundant in 1882 in Sagada
hoc and Cumberland Counties, Maine. Published records from Florida are doubtful 
because of confusion with consularis, although I have been advised of a record from Monti
cello, Florida, taken I August 1930 (MCZ), based on a female identified by dissection 
(J.C. E. Riotte, in litt.). 

In the northern states where it is best known, senatoria has only one brood, flying in June 
and July. The larvae are found from early July to mid-September, being most abundant 
during August. In the south, records for May, August and September suggest at least two 
broods. 

The larva is conspicuously different from those of all other species except .finlaysoni. It is 
entirely blackish, including the head, with eight brightly contrasting longitudinal yellow 
or orange stripes (" yellow or orange "-Eliot and Soule, 1902: 296; "deep ocher yellow"
Packard, 1905: 109; "ocher-yellow-brown"-Riley, quoted by Packard, 1905: 110). Most 
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of the spines of the body are much reduced, being not much more than small tubercles, 
except for the usual thoracic horns, which are well developed. These are similar to the horns 
of stigma but a little stouter, and rather variable in length. Those offinlaysoni are apparently 
always extremely short. For a more detailed account of the differences between the two 
species, refer to the discussion offinlaysoni. 

Senatoria appears to be exclusively an oak feeder. Although Packard mentioned reports 
of occasional feeding on birch and raspberry ( 1905: 1 1 o), I have found no authentic 
recent information to indicate feeding on anything but oak. There is conflicting information 
as to the species of oaks that are preferred. In Ontario most of the feeding appears to be on 
white oak, with larvae occurring less frequently on red, black, pin, bur, scarlet and swamp 
white oak (McGugan et al., 1958: 49). Elsewhere, larvae have shown a preference for black, 
scarlet and scrub oak. Claypole ( 1883: 38), describing an 1882 outbreak in Pennsylvania, 
wrote: "I have seen hillsides that looked as if fire had passed over them in consequence of 
the destruction of the foliage by millions of this species. In the woods they could be found 
crawling over almost every square foot of ground and lying dead by dozens in every pool of 
water. The sound of their falling 'frass ', too, was like a slight shower of rain. Farmers tell me 
they have never known them so abundant before within their recollection. Harris says this 
species lives on the white and red oaks in Massachusetts. Here the white oaks were untouched 
and the red oak is not abundant. The food of the caterpillars was almost exclusively the 
foliage of the black oak ( Q,uercus tinctoria) [ Q,. velutina Lamarck], the scarlet oak ( Q,. coccinea), 
and the bear or scrub oak (Q,. ilicifolia)." 

Writing of the outbreak that same year in Columbia County, New York, Clarkson (Papilio 
2: 188) observed that "before the middle of August the larvae had consumed the leaves of all 
the young oaks, the older trees not escaping severe spoliation . . . In the early season I 
destroyed myriads of the insects in the grasses under the oaks, just after pupation [he meant 
emergence], and also some five thousand eggs soon after depositure; but notwithstanding 
these precautions against a damaging visitation, severe disfigurement, if not injury, to the 
oaks resulted from the insatiable larvae. A very close observation of the habits of this moth 
has led me to determine that they can readily be exterminated from oaks situated in a lawn 
by trimming up the lower branches. The moths pair in the grass under the oaks very shortly 
after pupation [emergence], and as the wings of the female are small in proportion to the 
size of her body, she is unable to make a very extended flight. The eggs as discovered by me 
were attached to the underside of the leaves at the terminal twigs of all the branches nearest 
the ground, the branches at an elevation of twelve or fifteen feet not showing a single 
deposit." 

Packard (1904: 1 rn), quoting from a paper by 0. Lugger (1890), said that in Minnesota 
the caterpillar is regarded as the most common and injurious insect to oaks in the state, 
white, scarlet, and scrub oaks being stripped of their foliage. 

More recently, senatoria has been studied as a pest of forest and shade trees in Con
necticut by Hitchcock ( 1958, 196 ia, 1961 b), who regarded it as second in importance 
only to the gypsy moth as a pest of oaks in Connecticut during the few years just prior to 
1960. An unprecedented outbreak in the Connecticut River Valley and eastward defoli
ated about 37,000 acres in 1958, but by 1960 the area of heavy defoliation had been 
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reduced to 26 acres. Ordinarily in that region the species has been kept at lower population 
levels by natural control factors, with only an occasional outbreak on a few acres or even 
a single tree. 

Anisota finlaysoni Riotte 
PL, 5, FIGS, 13-15. TEXT FIG, 9 i,j. 

Anisotafinlaysoni Riotte, 1969, Ent. Zeits., 79(13): 14r. 
Type-locality: Shannonville, Ontario. 

This is a species that was long overlooked, or simply confused in collections with A. senatoria, 
which it very closely resembles. The males of finlaysoni, which average very slightly larger 
than those of senatoria, are a different shade of brown, being, as pointed out by Riotte, 
sepia brown, rather than the reddish brown of senatoria. Because of variability in both species, 
differences in wing shape are not always apparent, but the male offinlaysoni tends to have a 
slightly convex outer margin on the hindwing, senatoria a straight or even concave outer 
margin. The shape of the anal angle, mentioned by the author of the species to be almost 
right-angled in finlaysoni, slightly rounded in senatoria, is also variable, and in material 
available to me the reverse seems to be true. Perhaps wing shape in senatoria varies geo
graphically. It does seem to me, however, that males of finlaysoni have slightly broader, 
more ample wings than senatoria. The female, which averages almost exactly the same size 
as that of senatoria, seems to be more yellowish, less reddish or pinkish, less distinctly marked 
with respect to dark dots and postmedial lines, and with the wings more translucent. It has 
somewhat the appearance of being faded. The white discal spots in both sexes do tend to be a 
little larger than in senatoria, and the eyes in both sexes appear slightly smaller. 

The male genitalia are exceedingly close to those of senatoria, but seem to differ in at least 
two characters. Apparently the two teeth in the vesica of the aedoeagus average larger in 
finlaysoni, but the size is so variable in both that there is undoubtedly some overlap. One 
example of senatoria from Long Island, New York, has an apical tooth equal to that of 
finlaysoni, although the preapical tooth is missing. These teeth may be similarly serrated in 
the two species. A seemingly more consistent difference, and one not mentioned by Riotte, 
is the presence of a well-developed row of very small teeth on the slender apical extension 
of the aedoeagus infinlaysoni, and the near total absence of such teeth in senatoria. The shape of 
the gnathos is so different in the two paratypes examined, one being exactly as in senatoria, 
that I doubt if this can be regarded as a reliable character. 

Finlaysoni is known only from a limited area in Ontario, including the counties of Addington, 
Frontenac, Hastings, Lennox, and Prince Edward, all in the general region of Kingston and 
Bellville, and from two or three localities in Wisconsin and Minnesota. Like other members 
of the genus, finlaysoni is an oak feeder. 

As most of what is known about this obscure species is embodied in the original description, 
which is not readily available to most North American entomologists, I decided that it would 
be useful to reproduce this in English. The Rev. J. C. E. Riotte very kindly responded to my 
suggestion by sending a complete translation of the text of his original paper published in 
the Entomologische Zeitschrift in 1969. I reproduce this as follows, almost in its entirety, and 
with only some minor editorial modification. (A final paragraph, containing comments on 
other species of Anisota, is omitted.) 
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THE REV. J.C. E. RIOTTE'S TEXT 

A new species of the genus Anisota (Lep., Saturniidae) 
in North America 

J.C. E. RIOTTE 
With 6 illustrations 

In the summer of 1946 L. R. Finlayson, a scientific research worker of the Research Institute, 
Canada Department of Agriculture, Bellville, Ont., who died in 1965, found numerous cater
pillars of a species of Anisota on oak trees in the vicinity of this town situated on the north shore 
of L. Ontario. He recognized these caterpillars at once as new and began to rear them. The 
resulting adults, however, looked so similar, if only superficially, to a species already known 
that nobody took the trouble to look more deeply into the matter. Finlayson, however, con
tinued his successful experiments in rearing this species in the laboratory. After his death, his 
material was given to the author by his superior and his widow with the request that it be worked 
up. After the first genitalic preparation it became clear that this was indeed an undescribed 
species. In addition, there is a constant character by which the larva may be distinguished from 
all other known larvae of Anisota. In honorable memory of Finlayson, the new species may be 
known as 

Anisota ( Anisota) finlaysoni n. sp. 

It is described as follows and compared with Anisota (Anisota) senatoria (Smith & Abbot), which is 
not very closely related, but nevertheless very similar in appearance. 

The adults of both species are sexually dimorphic, the males having a transparent area in the 
forewings which is only very sparsely covered with scales. In both sexes the white discal spot is 
quite large; in senatoria this spot is less conspicuous. The color of the male adult is normally sepia 
brown (in senatoria brown tinged with red); the forewings in both species are sprinkled with dark 
scales, especially near the apices; the postmedial line in finlaysoni is easily seen; the outer margin 
of the forewing is very slightly concave between M 2 and Cu2 (not so in senatoria), that of the 
hindwing slightly convex; the anal angle is almost rectangular (in senatoria outer margin of wings 
almost straight, anal angle slightly rounded); male much smaller than female. The underside of 
the wings have a distinct brassy colored scaling. 

Length of forewing: male, 17-20 mm (senatoria, 16-18 mm); female, 27-30 mm (senatoria, 
26-3omm). 

The genitalia follow the general plan of Anisota; in the male the main differences are in the 
gnathos, which extends from a rounded form into a narrow extension (in senatoria a triangular 
shield), and in the aedoeagus, in which the vesica has two very conspicuous blade-shaped 
cornuti with toothed ventral edges, while senatoria has only two small, less conspicuous cornuti 
with a few small thorns. In the female genitalia the main character is in the ductus bursae which, 
shortly before opening into the bursa copulatrix, makes a quite sharp and obvious lateral bend 
(in senatoria the ductus bursae is absolutely straight). 

The larva is probably as remarkable and conspicuous as one could wish for in Anisota. The 
illustrations show the caterpillar of the new species and that of senatoria. The basic color in both is 
blackish brown, the stripes in finlaysoni being yellow with a slight tinge of orange, in senatoria all 
orange [But senatoria seems to be variable, the color of the stripes having been differently described 
by other authors-DcF]. The arrangement of the stripes is the same in both species: two 
narrow dorsal stripes which extend only to the seventh abdominal segment, a subdorsal line, 
straight and somewhat interrupted, a supraspiracular line, undulating and interrupted at the 
segments, and the subspiracular line, straight and very much interrupted. The bases of the 
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tubercles of the subspiracular row, just below the subspiracular line, are of the same color. The 
spiracles are black. There is a light yellow midventral stripe on the abdomen, and the prolegs 
have some of this same color. 

The main difference, however, between the caterpillar of finlaysoni and all other known cater
pillars of Anisota species is the absence of the long horns on the second thoracic segment, clearly 
shown in the illustration of the larva of senatoria. In finlaysoni these horns are reduced to short scoli. 

The head of the larva is brownish black and somewhat oblong infinlaysoni, chestnut brown and 
a little more rounded in senatoria. 

Finally, it should be noted that third instar larvae of .finlaysoni already show the same coloration 
and markings that they have at maturity, whereas in other Anisota larvae the final coloration hardly 
appears before the last instar. The pupa differs little from that of other species of Anisota. It has 
numerous spines, especially at the ends of the segments. The cremaster is bifurcated and arises 
from a broad final segment ( in senatoria this is more slender). 

The holotype, a male taken at the original locality, Shannonville, Ontario, 28 July 1967, is in 
the collection of the Royal Ontario Museum at Toronto, Ontario, Canada. The allotype female is 
also there; it was taken the same day at the same locality. The male was sitting in the grass as 
moths of this genus commonly do; the female was ovipositing on a white oak. The offspring of this 
female are among the paratypes. 

The species is, as far as known to date, indigenous only within a relatively limited area of the 
province of Ontario (between Bellville and Kingston). A few individual adults were also taken 
many years ago in the vicinity of St. Paul, Minnesota, U.S.A. These were found among material 
in the collections of the University of St. Paul and the American Museum of Natural History in 
New York, N.Y. It is hoped, and indeed probable, that the species will be found in other localities 
in the wide region between Minnesota and eastern Ontario. 

Anisota oslari Rothschild 
PL. 5, FIGS. 25, 26. TEXT FIG. 9 k, l (McD. 847). 

Anisota oslari Rothschild, 1907, Novitates ,?,oologicae, 14: 432. 
Type-locality: Nogales, Arizona. 

Anisota skinneri Biederman, 1908, Ent. News, 19: 77. 
Type-locality: Arizona. 

Anisota neomexicana Brehme, 1909, Can. Ent., 41: 324. 
Type-locality: Fort Wingate, New Mexico. 

This species should be readily recognized by its large size, distinctive appearance and limited 
distribution. It is known only from Arizona, New Mexico and western Texas. Sexual 
dimorphism is highly developed, although the males do not have hyaline spaces in the fore
wings. The eyes of the male are considerably narrower than the shortest distance between 
them, suggesting diurnal flight, and there is the following published observation supporting 
this: "The time of emergence is usually towards noon, and in the early afternoon the males 
commence their flight. Our first attempts to secure a pairing were futile, but on experiment
ing further, it was found that freshly emerged males copulated very readily with females that 
had emerged the previous day" (Barnes and McDunnough, I g IO: 40 r). A large series of 
both sexes in the United States National Museum appears to have been reared, but the one 
female seen from Texas was taken at light. 
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Although well differentiated from all other species, oslari has features in common with 
stigma, senatoria, virginiensis, and their allies. The small eyes and wide front of the male are 
like those of virginiensis and senatoria; the male genitalia in general suggest those of stigma, 
but the aedoeagus is more similar to the type found in senatoria andfinlaysoni; the spine at the 
end of the foretibia in the female is almost as short as that of virginiensis. The larva is pos
sibly closest to that of stigma but is very distinctive. Michener ( 1952: 409) grouped oslari 
with the Mexican Anisota dissimilis (Bdv.) because of similarities in head characters, including 
the reduced eyes and frontal protuberance. 

Anisota oslari is known only from southeastern Arizona (Chiricahua Mts., Paradise and 
Palmerlee, Cochise Co., Nogales), southwestern New Mexico (Fort Wingate), Sonora, 
Mexico (reported by Hoffmann, 1942c: 245), and western Texas. The Texas records are 
recent; a female was taken at Nickel Creek, 5000', Guadalupe Mountains, on IO July 1968 
by A. and M. E. Blanchard, and identified by me, and another at Fort Davis, 28 August 
1970, by the same collectors. 

As most of the available material has been reared and has inadequate data, little can be 
said about the natural flight period or number of broods. Biederman, in the original des
cription of skinneri, stated that larvae that hatched from eggs at the beginning of September, 
and fed during September and October, did not produce adults until the following August. 
This indicates only one generation. Emergence data discussed by Barnes and McDunnough 
(1910: 401) is, as they said, inconclusive because their material was reared under unnatural 
conditions. 

The larva was described in detail by Barnes and McDunnough (1910: 400-403), and 
a number of their inflated specimens are in the United States National Museum collec
tion. The full-grown larva has a reddish brown, shiny head; the body is dark brick-red, 
strongly granulate, with broken yellow subdorsal and spiracular stripes; the black dorsal 
spines are very well developed, the lateral ones somewhat less so. All of the spines, com
pared to those of the other species, are rather stout, including the mesothoracic horns, 
which are relatively short, slightly recurved, and blunt or slightly clubbed at the tips. 
The granulations (secondary tubercles) of the body are not white but concolorous with 
the integument. The caterpillar perhaps reminds one more of stigma than anything else, 
but is very distinct in coloring, in the form of the spines, and the lack of white granulations. 
As would be expected, the species is an oak feeder; according to Biederman (1908), on 
"black (live) oak". 

Oslari was described from two females reared in July 1903 by E. J. Oslar, and these are 
now in the collection of the British Museum (Natural History). Oslar "obtained these two 
specimens from chrysalids dug from the roots of the century or mescal plant." The name 
skinneri was based on an unstated number of reared specimens · from Arizona, the exact 
locality not specified. I hereby designate as the lectotype of skinneri a specimen labelled as 
the male type in the United States National Museum, and figure the genitalia of this 
specimen. Anisota neomexicana was described from six males and ten females from Fort 
Wingate, New Mexico, no holotype being designated. I do not know the present location of 
the type material. There is an unfortunate possibility that Dryocampa assimilis Druce ( 1886, 
1 : 1 70, pl. 15, fig. 5), known from a single male from Chihuahua, Mexico, is the same as 
oslari, and if so the name would have priority. Druce's figure shows an unusually rounded 
hindwing but this is a variable character. 
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Anisota virginiensis virginiensis (Drury) (Pink-striped Oakworm*, 
Virginian Anisota) 
PL. 5, FIGS. 19, 20, 22, 23. TEXT FIG. IO a, b (McD. 846). 

Bombyx virginiensis Drury. 1773, Illustrations of the Natural History of Exotic Insects, 2: 23, pl. I 3, 
fig. 2, index. 
Type-locality: Virginia. 

Bombyx astynome Olivier, 1 790, Encyclopedie Methodique, Hist. Nat. Ent., 5: 43. 
Type-locality: Virginia and Carolina, herein fixed as Virginia. 

This species is the most widely distributed of all the North American Citheroniinae, with 
the possible exception of Dryocampa rubicunda. It occurs from Nova Scotia to Manitoba, and 
southward at least to southern Florida and eastern Texas, the southern forms representing 
rather distinct subspecies. It has been suggested that leucostygma (Bdv.) is a Mexican sub
species of virginiensis and, if so, this would extend its range still farther. I define nominate 
virginiensis as the form found approximately from North Carolina and Tennessee northward. 
Sexual dimorphism in this species is extreme. Males are most likely to be confused with those 
of senatoria, but differ in having a much better-developed hyaline space in the forewing, a 
tendency toward a less-pointed, more rounded hindwing, and a more pinkish or purplish 
red color, senatoria being more brownish. The shape of the hind wing varies greatly, from a 
straight outer margin and pointed anal angle like that of senatoria, to a much more rounded 
form like that of consularis. Females differ from those of senatoria,finlaysoni and stigma in their 
more pinkish coloration and in the total absence of dark spots. Virginiensis females super
ficially resemble manitobensis of both sexes, but virginiensis has a longer, narrower forewing. 
Also it should be pointed out that virginiensis has a very short, almost obtuse spine at the end 
of the foretibia; whereas the spine in manitobensis, stigma, senatoria and finlaysoni is long and 
slender. In the United States National Museum collection there is one very dark, somewhat 
dwarfed, melanic female of this species without data, the only melanic specimen seen of any 
species of Anisota. 

The male genitalia of virginiensis may be recognized easily by the much lengthened, some
what clavate terminal process of the aedoeagus, and the single large sclerite at the end of 
the vesica. 

Anisota virginiensis occurs wherever there is oak in Nova Scotia, New Brunswick, in Quebec 
north to the Saguenay River, in Ontario to the vicinity of New Liskeard, Sault Ste. Marie 
and Kenora, and in southeastern Manitoba from the southern end of Lake Winnipeg to the 
United States border; thence southward throughout the eastern United States to the 
Carolinas and the Gulf States where, on the coastal plain, possibly from about Cape Hatteras 
southward, it becomes subspecies pellucida. Westward in the United States the species is 
known from Wisconsin, Minnesota, Missouri, Arkansas and Texas, although specimens 
from the last state are again different and treated separately as subspecies discolor. Virginiensis 
is reported as rare in Missouri, seen only from St. Louis and Benton Counties (Heitzman, 
in litt.). 

I found evidence of only one brood, generally emerging in June and flying into July, 
although appearing as early as 30 May in Virginia. The southern subspecies pellucida has 
at least two broods and possibly three. Although the females are nocturnal and are attracted 
to light, the males are entirely diurnal, flying only during the middle of the day. Mating 
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FIGURE 10 : 

MALE GENITALIA OF AN/SOT A SPECIES 

a. Anisota virginiensis virginiensis. Argyle, Nova Scotia 
b. Aedoeagus of same specimen 

c. Anisota virginiensis pellucida. St. Petersburg, Florida 
d. Aedoeagus of same specimen 

BOMBYCOIDEA 

takes place when the males are active, but there 
is no indication that the females actually fly at 
that time (see discussion under pellucida). 

The caterpillar of virginiensis is grayish, 
heavily dusted with minute white granules 
(secondary tubercles), and with broad pink 
subdorsal and spiracular stripes. It somewhat 
resembles stigma except for the pink markings 
and the fact that all the black spines of the 
body are much shorter. It was well illustrated 
in color by Packard ( 1905: pls. 4, 5). 

The primary host plants everywhere are un
doubtedly oaks of various species. In Nova 
Scotia, where I reared it, it feeds on northern 
red oak (Q,uercus rubra borealis Michx.), the only 
native oak present; similarly with bur oak 
(Q,uercus macrocarpa Michx.) in Manitoba, from 
which the Canadian Forest Insect Survey re
ported 115 larval collections (McGugan et al., 
1958: 50). The same publication, however, lists 
40 collections from white birch, which is more 
than from red and white oak combined. They 
also report smaller numbers oflarvae collected 
from maple, beech, alternate-leaf dogwood, 
willow, hazel, blue beech, yellow birch, hack
berry and serviceberry, some of which, it 
would seem, might represent sampling errors. 
Throughout most of its range virginiensis is 
never sufficiently abundant to attract atten
tion as a pest, but it has caused severe 
defoliation of bur oak in Manitoba, where it 
appears to be sympatric with manitobensis. 

The name virginiensis, as it implies, was based 
on material from Virginia. I have been able to 
examine a number of specimens from Virginia, 
and although some of these show the begin
nings of the southern trend toward darkening 
and intensification of the color, they are on 
the whole more representative of the northern 
population. Plate 5, figures 22 and 23 show 

some of the variation to be expected in females of the northern subspecies. Differences 
in the postmedial line and outer band of the forewing apparent in these specimens may 
represent a north-south trend, but are not consistent. Figure 24 is characteristic of the 
southern subspecies, pellucida. Lack of material makes it impossible to define any specific 
boundary between nominate virginiensis and pellucida, but in the coastal region it must be 
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somewhere between Virginia and South Carolina, material from the latter state being 
extremely dark. Asrynome was based on material from "Carolina" and Virginia, but I 
hereby restrict the type-locality to Virginia in order to make the name a direct synonym 
of virginiensis. 

Anisota virginiensis pellucida (J. E. Smith) 
PL. 5, FIGS, 21, 24. TEXT FIG. IO c, d, 

Phalaena pellucida J. E. Smith, 1 797, in Abbot and Smith, The Natural History of the Rarer 
Lepidopterous Insects of Georgia, 2: 1 15, pl. 58. 
Type-locality: Georgia. 

Anisota virginiensis sinulis Riotte, I 970, Ent. Zeits., 8( 11): 89. 
Type-locality: Gainesville, Florida. 

Examination of a very adequate sample of material from coastal South Carolina and Florida 
convinced me that this southern form is sufficiently different to be regarded as a subspecies. 
It is characterized by a darkening and intensification of the coloring, in part resulting from 
denser scaling, making the wings appear more opaque. In the females there is greater color 
contrast between the red-brown median space and solid purplish outer area, especially on 
the forewing. I found no consistent differences in the male genitalia that would distinguish 
pellucida, but figure the genitalia of a specimen from St. Petersburg, Florida, for comparison 
with those of virginiensis figured from Nova Scotia. The only possible difference is in the more 
acutely angled corners on the saccular margin of the valve where it is doubled over. 

The known distribution is from the Santee River in South Carolina to Punta Gorda, 
Charlotte County, Florida, and westward through the Gulf States to Louisiana. Specimens 
collected in Texas differ rather strikingly from both nominate virginiensis and pellucida in 
being of a much duller, browner coloring, and this form is described as a third subspecies. 

In South Carolina there is clear evidence of two generations and perhaps a partial third. 
The first brood flies from 11 May to 27 June, the second from 19 July to IO September, and 
there is one record for 16 October. The second brood seems the more abundant, judging 
from the number of specimens available. The known dates for Florida extend from April to 
September. 

Abbot's figure (in Abbot and Smith, 1797, pl. 58) indicates a larva similar to that of 
nominate virginiensis. The only published host record is found in the same work (p. 115), 
where Abbot reported that the larva fed on "Blackjack and other oaks", butpellucida has 
recently been reared on Q,uercus nigra L. (R. B. Dominick and C. R. Edwards, personal 
communication). 

For many years I had been puzzled by the fact that one collected only females of virginiensis 
at light, never the males. Virtually all males in collections have been obtained by rearing. 
This problem was finally solved in the summer of 1970 by R. B. Dominick and 
Charles R. Edwards, who made observations on the "assembling" of wild males to caged 
females at McClellanville, South Carolina. They obtained unmated females from a brood 
reared on water oak (Q,uercus nigra L.), and it was found that, when left in cages outdoors, 
these females attracted numerous wild males between the hours of Io :oo a.m. and 1 :30 p.m., 
and one late arrival at 3 :oo in the afternoon. It is therefore apparent that the males are 
strictly diurnal, a conclusion also supported by their very reduced eyes, compared, for 
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example, with those of stigma. The flight of the males was extremely rapid and erratic, 
which may explain why they have virtually never been collected or even seen during the 
course of ordinary daytime field work. Although the females mate by day, they do come 
regularly to light, and it is assumed that their egg-laying activity is nocturnal. The reared 
specimens emerged between dawn and g :oo a.m. 

The name pellucida is based on the specimens painted by John Abbot, figured in the pub
lished work by J.E. Smith (1797, pl. 58). This plate shows the male, female, and a larva on 
black jack oak [Q,uercus marilandica Muench.], which Abbot mentioned as a food plant. Al
though the locality is not stated, being implicit only in the title of the work, it is known that 
virtually all the species illustrated in this publication were collected and painted by Abbot 
in Georgia, where he spent the most productive period of his life. I am assuming that the 
type-locality is in Screven or Bulloch County, Georgia, an area some forty miles northwest 
of Savannah where Abbot seems to have obtained most of his material. I have been able to 
study a large series from near McClellanville, South Carolina, a locality only about one 
hundred miles east and slightly north of the probable source of Abbot's specimens, and 
within the same general zone of coastal plain vegetation and climate. There can be no doubt 
that these represent the same form that Abbot had. As the South Carolina specimens are as 
intensely colored as any examined, not differing in any way from Floridian or Gulf Coast 
examples (plate 5, figure 24), it seems certain that the coastal plain area from South Carolina 
to Louisiana, including most of Florida, is occupied by the one reasonably homogeneous popu
lation, for which the name pellucida is available. One female in the United States National 
Museum from Athens, Georgia, over one hundred miles northwest of the type-locality, is still 
clearly referable to this subspecies, although the individual is aberrant in lacking the white 
discal spots. The holotype of the one synonym, sinulis, is a male in the insect collection of the 
Division of Plant Industry, Florida Department of Agriculture, Gainesville, Florida. 

Anisota virginiensis discolor Ferguson, NEW SUBSPECIES 

(not figured) 

Type-locality: Spring, Harris County, Texas. 

A form of Anisota virginiensis collected in Texas by Andre Blanchard looks rather different 
from nominate virginiensis, and from pellucida of the southeast. Although I was at first in
clined not to describe it, subsequent study of the entire group convinced me that this Texas 
population is distinctive, and it seems appropriate to distinguish it as a new subspecies. 
Unfortunately, this form was discovered too late to be figured in the present work. Discolor 
has tended to assume the same faded, yellow-brown appearance that distinguishes the Texas 
subspecies of Anisota stigma, but the females are variable, some being reddish and others 
tinted with purple to an unusual degree. Parallelism in Texas females of virginiensis and 
stigma is so striking that there is likelihood of confusion, whereas stigma and virginiensis 
in the Atlantic coast region would rarely be confused. 

MALE. Size, wing shape, markings and hyaline patch of forewing as in pellucida, but general 
coloring rather dull, a little browner, less reddish; scaled areas of wing opaque as inpellucida, 
not as translucent as in 11irginiensis. Underside as in pellucida. 

Length of forewing: r g mm. 
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In the male genitalia, gnathos with sides straight, evenly convergent, the resulting form 
wedgeshaped with apex rounded; margin of saccular expansion, where folded over inner 
face of valve, more angulate at the corners than usual; aedoeagus a little shorter and more 
strongly curved than in the other subspecies, with the dentate armature of its apical extension 
better developed, the teeth larger and in a straight, linear arrangement, not forming the 
margin of a rounded convexity as in both pellucida and nominate virginiensis; vesica with the 
usual large, feebly dentate sclerite, and with a small, rudimentary second sclerite not seen in 
any of the several specimens examined of the other subspecies. Only one male of discolor 
examined and characters as given may not prove consistent. 

FEMALE. Size, wing shape and markings basically as in pellucida, but ground color commonly 
a dull yellowish brown (as in the holotype), not the bright orange-brown of pellucida, 
sometimes tinted with purple. Most of forewing and outer marginal area of hindwing 
sparsely but very evenly sprinkled with solitary blackish scales, usually not arranged in 
clusters as in senatoria, consularis or stigma, and conspicuous only under magnification, but 
four of twelve females examined appeared almost as spotted as senatoria (pellucida sometimes 
has up to five or six such scales on forewing only, virginiensis none). Purplish or lilac shading 
reduced in basal area and beyond postmedial lines, resulting in a very different aspect 
in most cases (as in holotype) by allowing the antemedial line of the forewing, and post
medial line of both wings to appear as independent lines, not as integral components of 
contrasting, lilac-colored basal and marginal bands as in the other subspecies. Usually 
some lilac shading beyond postmedial line of forewing but not on hind wing, which has no 
color contrast between outer third and inner two-thirds. Lines purplish and quite prominent, 
basal one often better developed than in either of the other subspecies, and almost straight, 
perpendicular to inner margin, turning inward at about 45° near costa. Underside as above 
but antemedial line wanting, postmedials and discal spot more diffuse, purplish shading 
beyond postmedial lines greatly reduced, as above, persisting only toward apex of forewing. 

Length of forewing: holotype, 28 mm; paratypes, 24-29 mm. 
Female genitalia not examined. 

TYPES: Holotype: ~' Spring, Harris County, Texas, 27 Aug. 1963, A. and M. E. Blanchard, 
Type no. 71496 in United States National Museum. Paratypes: 1 J, same data as holotype, 
D. C. Ferguson genitalia Slide no. 1356, in collection of Andre Blanchard; 3 ~~' Spring, 
Harris County, Texas, 2 July 1962, 27 Aug. 1963, A. and M. E. Blanchard; 2 ~~' Houston, 
Texas, 4, 6 Sept. 1961, same collectors; 1 ~' New Waverly, Walker County, Texas, 14June 
1964, same collectors; 5 ~~' Town Bluff, Tyler County, Texas, 21, 22 Sept. 1970, same 
collectors. The paratypes are in the collections of Andre Blanchard and the United States 
National Museum. 

The early stages of discolor are unknown. 

Anisota leucostygma (Boisduv~l), from southern Mexico and Guatemala, is evidently also 
closely related to virginiensis, but looks quite different from discolor (see discussion of the 
genus Anisota). 
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SUBFAMILY Hemileucinae Grote and Robinson 

Type-genus: Hemileuca Walker, 1855. 

Hemileucini Grote and Robinson, I 866. 

Dirphiidae Burmeister, 1878 (as Dirphiadae). 

Automerinae Grote, 1896. 

Molippinae Bouvier, 1929. 
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Although the Hemileucinae form a distinct and homogeneous group, perhaps nearly 
approaching what might justifiably be regarded as the family level of differentiation, they 
have few exclusive characters that are consistently or conspicuously present in all genera. 
There are indeed some curious characters in the subfamily, such as the very small and 
fused labial pal pi in Hemileuca ( evidently lost altogether in one species, H. grotei), the 
bipectinate male antennae of Hemileuca, the extreme reduction or loss of the arolium and 
pulvilli in Coloradia and Hemileuca, the remarkable stinging spines possessed by the larvae, 
and the urticating hairs of the adults of the genus Hylesia. However, these characters may 
either be present or absent, or occasionally turn up elsewhere in the Saturniidae, being a 
result of specialization or reduction that may have occurred two or more times within the 
family. Despite this variation, members of the group reveal their close relationship by 
sharing many common features in the morphology of the head and its appendages, wing 
venation, genitalia, larva and pupa. For example: the frons is always flat laterally, adjacent 
to the eyes ( convex in Citheroniinae, convex or flat in Saturniinae); the male antennae, 
if not bipectinate, are quadripectinate almost to the end, with the distal rami of each segment 
arising in close proximity to the proximal rami of the following segment as in the Citheroni
inae, never with the rami well separated as in the Saturniinae; the radius of the forewing 
branches at least once before ( usually well before) the end of the cell, whereas in the 
Citheroniinae the first fork occurs at or beyond the end of the cell, and in the Saturniinae 
vein R 1 may or may not branch off before the end of the cell and, with only rare exceptions, 
M 1 and M 2 of the forewing have a long separate stalk that branches off from the radius well 
before the end of the cell, sometimes even before the middle of the cell; in the male genitalia 
the aedoeagus is nearly always simple, without spines or cornuti; the tubercles of the larva 
are armed with quill-like, stinging spines, although similar structures do occur in certain 
members of the Saturniinae; in the pupa the movable abdominal segments are provided 
with flangelike plates which prevent the segments from being telescoped, a character shared 
with the Citheroniinae but not the Saturniinae; also, the pupal surface is almost smooth, 
never spinose. The moths are rather consistently of small to medium size for Saturniidae, 
without such great extremes of size variation as are found in the Citheroniinae and 
Saturniinae. In wing length our species all fall within the range of 20 to 45 mm. 

Members of the Hemileucinae also have the following combination of characters in the 
adult: laterofrontal suture visible; rami of male antenna either straight and rather stout 
like those of the Citheroniinae or, if the antenna is bipectinate, rami very long, slender, 
directed dorsad from shaft, then bent downward near middle; female antenna bidentate 
or biserrate, or sometimes bipectinate with very short branches; total body length rarely ' 
exceeding maximum length of hind wing, usually shorter; tibial spurs somewhat longer than 
tibial diameter; posterior tibiae with or without subapical spurs; arolium and pulvilli 
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FIGURE 11: STRUCTURAL CHARACTERS OF HEMILEUCINAE 

a. Male antenna of Hemileuca nevadensis, dorsolateral view 

b. Same, ventrodistal view 

c. Same, distal view of tip of antenna 

d. Same, ventral view of several segments from near middle of 
antenna 

e. Right female antenna of Hemileuca nevaden.sis, dorsal view 
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f. Section of male antenna of Coloradia pandora, dorsal view 

g. Section of female antenna of Coloradia pandora, anterodorsal 
view (scale of/and g about 50% larger than for figures of 
H. nevadensis) 

h. Venation of Hemileuca maia 
i. Venation of Coloradia pandora 
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either greatly reduced to absent (Coloradia, Hemileuca), or well developed (Automeris, Hylesia); 
wings not sphingiform but ample, forewing less than one-third longer than hindwing, often 
one-fourth longer or less; vein M 1 usually arising near anterior apical angle of discal cell, 
occasionally stalked with radial stem beyond cell; 1\12 arising as in the Citheroniinae or 
sometimes at anterior apical angle of cell (Hemileuca); if M 1 and M 2 thus stalked together, 
their common stalk not as long as is commonly the case in the Saturniinae; vestiture of body 
variable, usually hairy, the hairs often rather stiff, semi-erect, bristlelike, sometimes composed 
of narrow scales with a few short, broad scales intermixed; male genitalia with juxta 
commonly fused or attached to valves with rigid chitinous connections, so that valves do 
not articulate freely, and in some genera may be almost immoveable. 

The eggs of the species in this subfamily are somewhat elongated vertically, the upper end 
being larger and flattened on top. They are whitish or greenish with opaque shells, and, at 
least in some genera (Coloradia, Hemileuca), are laid in characteristic bands or clusters, often 
encircling the twigs of the host plant. Those of Automeris are also laid in groups, but irregularly 
so. The egg may be encircled with a band of yellow or brown, or have a finely sculptured, 
reticulate pattern. The position of the micropyle may be indicated as a dark dot in a de
pression in the middle of the upper end. The eggs have a coating of an opaque adhesive 
material. The laying of eggs in tight bands around twigs is probably an adaptation for 
overwintering in this stage, as it is characteristic of Hemileuca and is found in other groups 
with similar life cycles, such as the genus Malacosoma in the Lasiocampidae. 

Larvae of the Hemileucinae nearly always have elongated tubercles from which branch 
out in different directions numerous rigid, sharp, quill-like, urticating spines. The thoracic 
tubercles are often somewhat longer than most of the abdominal ones, and in Hemileuca 
most of the tubercles of the two most dorsal rows from thoracic segment three to abdominal 
segment eight are shorter, these appearing as though the tubercle itself had been withdrawn 
beneath the integument, leaving the spines arising directly from the body in a dense group, 
either semi-erect or spreading outwardly as a rosette. Otherwise, all of the spinose tubercles 
are quite uniform and give the larvae a very bristly appearance.' Subventral tubercles are 
present on abdominal segments one, two, and usually seven to nine. Characters of the first 
ins tar were discussed by Pease ( I 96 I). The stinging spines of the hemileucine larvae are 
closely analogous to porcupine quills, those of at least some genera (e.g., Hemileuca) being 
visibly barbed in much the same way. However, the injury they inflict seems to be more 
chemical than mechanical, and it is thought that the hollow shaft of the spine contains a 
fluid irritant that is introduced when the tip penetrates the skin. The spines, of preserved 
specimens at least, are firmly attached at their bases and thus would not seem to be deciduous. 
However, the slender, barbed tip is brittle and breaks off easily. Many of the shorter spines 
are rather obtusely pointed and do not look as if they would be effective. 

Possession of these stinging spines distinguishes the Hemileucinae from nearly all other 
Saturniidae in North America, but very similar spines do occur in the genus Saturnia (species 
examined: S. walterorum). In Saturnia, however, the tubercles are low and wider than high, 
not elongated and tapered to a slender point as in the Hemileucinae; also, the spines are not 
as numerous, and they have differently formed, swollen, flexible bases. 

The pupa, like that of the Citheroniinae, has the moveable abdominal segments so shaped 
that they do not telescope together, although each abdominal segment is smaller than the 
segment anterior to it. A distinct cremaster is present, but it is simple, usually conical or 
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rounded and short, in our species hardly longer than wide. Cremastral hooks are usually 
present, although in some genera they have degenerated to mere bristles without recurved tips. 
Unlike the citheroniine pupa, that of the Hemileucinae is not roughened with spines but is 
quite smooth, it lacks the oblong dorsal prominences of the metathorax characteristic of the 
Citheroniinae, and it is not usually formed beneath the surface of the ground. It appears that 
pupation nearly always occurs among or beneath debris on the surface of the ground or, if 
beneath the surface, only slightly so. The group shows a whole range of stages in cocoon de
velopment, from a few strands of silk or none to the moderately well-made cocoon of Automeris. 

The Hemileucinae are probably closer to the other large, exclusively New World group, 
the Citheroniinae, than they are to the primarily Old VVorld Saturniinae. This was the 
conclusion of Pease ( 1961), who studied first ins tar larvae, and it is also supported by certain 
similarities in the pupae. Characters of the mature larvae and the genitalia are somewhat 
less conclusive. Although the male genitalia provide excellent characters at the generic and 
specific levels, evidence of the more fundamental relationships is not clear from this character 
system, except that the genitalia are obviously of a rather standardized saturniid type. 

The Hemileucinae are entirely a New World group centered in the neotropics. At least 
21 genera and 400 species are included in the subfamily, but only four genera and 26 
species are reported as occurring north of Mexico. The majority of these are concentrated 
in the southwestern United States, and only five are known to occur as far north as Canada. 
In addition to Automeris and Hylesia, each of which contains something of the order of 
1 oo species, some of the larger or more familiar neotropical genera included in the subfamily 
are Camelia, Hyperchiria, Ormiscodes, Molippa, Dirphia and Polythysana. The generic classifica
tion was worked out in some detail by Michener ( 1952), and his paper must be consulted 
for a more adequate understanding of the group as a whole. Michener's division of the 
Hemileucinae into only two tribes is indicative of the remarkable homogeneity of this 
large group. He assigned all the genera to the tribe Hemileucini with the exception of one 
peculiar Chilean genus, Polythysana Walker, which constitutes his tribe Polythysanini. As 
Michener suggested, the latter group should perhaps be recognized as a distinct subfamily. 
My personal inclination is to eliminate subgenera and make more tribes, but as this could 
not be done without thorough reassessment of the neotropical forms, an immensely time
consuming task that otherwise is not important to the present work, I have made no tribal 
subdivisions in this subfamily. This classification therefore follows Michener in treating our 
four genera as members of a single tribe, the Hemileucini. 

The subfamily name Hemileucinae was first used in its present form by Grote in The 
Hawk Moths of North America ( 1886: 5 7), although it had been used earlier as Hemileucini 
by Grote and Robinson (1866). Dating from 1866, this is the oldest family-group name based 
on an included genus, and the choice of Hemileucinae as the subfamily name is thus 
fortunately without complication. 

KEY TO THE GENERA OF HEMILEUCINAE 
FOUND IN THE UNITED STATES AND CANADA 

I. Male antenna bipectinate; hindwing 
always with two anal veins; vein M1 
and radial stem not stalked beyond 
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end of cell . . . . . . . . . . . . . . . . . . . . . . Hemileuca 
p. IOI 

Male antenna quadripectinate; hind
wing with one anal vein or, if two are 
present, then M1 and radial stem 
stalked beyond cell in both wings . . . . . . . . . 2 
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2. Foretibia with one long apical spine; 
arolium and pulvilli vestigial or 
absent; M1 stalked with radial stem 
in both wings; hindwing with two 
anal veins; forewing gray or brown, 
cryptically colored, hindwing slightly 
tinted with red or pink at least toward 
base . . . . . . . . . . . . . . . . . . . . . . . . . . . Coloradia 

this page 
Foretibia without an apical spine; 
arolium and pulvilli well-developed; 
M1 not stalked with radial stem be-
yond end of cell; hindwing with one 
anal vein; fore- and hindwings either 
colored alike or hindwing with a 
conspicuous eyespot . . . . . . . . . . . . . . . . . . . . . 3 

GEN us Coloradia Blake 

BOMBYCOIDEA 

3. Colorful moths; hind wing brightly 
colored with yellow and usually pink 
and with a large black eyespot having 
a bluish or gray center; wing length of 
male more than 2 5 mm . . . . . . . . . . . Automeris 

p. 155 

Dull colored moths; both wings brown, 
obscurely marked, without bright 
yellow or pink shades or eyespots in 
the species covered here; wing length 
of male less than 25 mm. (Soµie neo
tropical species do have a red, orange 
or yellow eyespot on the hind-
wing) ............................. Hylesia 

p. 169 

Coloradia Blake, 1863, Proc. Ent. Soc. Philadelphia, 2: 279. 
Type-species: Coloradia pandora Blake, 1863. Monotypy. 

Coloradia is a small, distinctive genus confined to the pine forests in the mountainous regions 
of the western United States and Mexico. Although closely related to Hemileuca, the moths 
look very different, having assumed that pattern of coloration which reappears persistently 
and independently throughout the macrolepidoptera; namely, cryptically marked forewings, 
simulating the bark on which the moths rest, and contrastingly different hindwings flushed 
with a bright color, in this case red. The adults may be either diurnal or nocturnal. There 
appear to be only four species, of which three occur in the United States. The fourth has 
been collected only in Mexico. In so far as known, the larvae are restricted to pine. The 
life cycle (of C. pandora) covers a period of two years, with hibernation occurring the first 
winter when the larvae are about one-third grown, and the second winter in the pupal 
stage. 

Unlike Hemileuca, the male of Coloradia has quadripectinate antennae, although the rami 
of the distal pair on each segment are shorter than those of the proximal pair. The female 
antennae are biserrate (bidentate), or bipectinate with very short rami. The labial pal pi 
are separate, not fused to each other, and they are much larger than those of Hemileuca, 
protruding almost as far as the front, although often concealed from view by the long, hairy 
vestiture. 

The species of Coloradia also have the following combination of characters: eyes large, 
shortest frontal distance between them equal to or less than length of eye; male antenna! 
shaft compressed, carinate beneath, the carina forming large antenna! cones in distal third; 
female antenna! shaft somewhat flattened dorsoventrally, not laterally compressed, not 
carinate beneath; epiphysis very small or absent in male, absent in female; foretibia with a 
long spine on inner apical angle; arolium and pulvilli absent; vein M 1 in both wings 
distinctly stalked with radius beyond end of cell; hind wing with two distinct anal veins; 
thorax and abdomen with hairy vestiture, hairlike scales of abdomen fine, soft, not as 
bristlelike as those of most species of Hemileuca. 
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The male genitalia are closest to those of Hemileuca but differ in having a large, hollow, 
subglobose process occupying the dorsal side of the uncus, and in having much broader 
valves. The valve consists of the same two lobes, a costal one solidly connected to the 
transtilla basally, and a saccular one somewhat less firmly united with the other valve across 
the position of the juxta. The lobes, although more widely spread apart than in Hemileuca, 
are broadly joined as one unit, those of pandora hardly even separated by a notch distally. 
The uncus is bifid, ending in two very small, closely set lobes. The median process on the 
transtilla is small, slender and blunt. 

The larva of Coloradia closely resembles that of Hemileuca except that the spinose tubercles 
of the two most dorsal rows do not take the form of dense tufts of erect, quill-like spines, but 
rather are structurally similar to the more lateral tubercles, each arising as a central shaft 
bearing a dozen or more spines branching out in different directions. All the tubercles of 
C. pandora are very reduced. Although the spines of Coloradia appear as though they should 
cause the same stinging sensation as those of Hemileuca and Automeris, I have found no 
published report of this. 

The pupa of Coloradia has a reduced, low, rounded cremaster, about twice as wide at the 
base as it is long, with five or six bristlelike spines arising from its dorsal side (pandora), or 
with one or two on the ventral side or none (doris). These are evidently degenerate cremastral 
hooks and are not hooked at the ends. The surface of the pupa is rather smooth, without 
hairs or setae, and the inward-sloping anterior margins of abdominal segments five to seven 
are finely striated longitudinally as in Hemileuca. 

KEY TO SPECIES OF THE GENUS COLORADIA 

1. Apical spine of foretibia long, equal 
to the combined length of 4 or 5 of the 
largest antenna! segments; hindwing 
usually with a distinct postmedial 
band well separated from the discal 
spot . .. .............. . .... . .... .. pandora 

P· 9 1 

Apical spine of foretibia shorter, equal 
to the combined length of not more 
than 3 of the largest antenna! seg-
ments; hindwing with postmedial 
band wanting, or indistinct, diffuse 
and usually contiguous or confluent 
with discal spot ...... . .... . .. . . . .. . .... 2 

2 . Discal spot of hindwing larger than 
that of forewing, round, diffuse, its 
diameter covering the full distance 
between veins Cu and R; hindwing 
almost uniformly shaded with bright 
rose, even beyond postmedial band; 

go 

known from Mexico only . . . . . . . . euphrosyne 
p. JOO 

Discal spot of hind wing not larger than 
that of forewing or not round, often 

obsolete; hind wing with rose shading 
weak, pale, decidedly more intense a t 
base than outwardly; Rocky Mountain 
region, at least from Montana to 
Cochise County, Arizona . .. . . . . . .... . ... 3 

3. Antemedial line of forewing, if visible, 
with a long, pointed, outward pro
jection which touches or closely ap
proaches discal spot; hind wing of male 
commonly with a distinct but weak 
pattern; moths small, wing length of 
both sexes 25 to 32 mm; Arizona and 
New Mexico ............ .. .. ... ... . luski 

p. 99 
Antemedial line of forewing not greatly 
produced toward discal spot; discal spot 
usually at least as far from antemedial 
as from postmedial line; hind wing of 
male almost without a pattern; moths 
larger, wing length of males 30 to 35 mm 
of females 32 to 40 mm; widespread in 
Rocky Mountain region and westward 
to southern California . . . . . . . . . . . . . . . . doris 

p. 97 
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Coloradia pandora pandora Blake (Pandora Moth*) 
PL. 6, FIGS. 14, 15. TEXT FIGS. 11j, g, i; 12 a, b (McD. 824). 

Coloradia pandora Blake, 1863, Proc. Ent. Soc. Philadelphia, 2: 279, pl. 7. 
Type-locality: Pike's Peak, Colorado. 

Coloradia loiperda Dyar, 1912, Proc. Ent. Soc. Washington, 14: 105. 
Type-locality: Colorado. 

Coloradia pandora is the largest and most widely distributed of the four species of Coloradia; 
it occurs in pine forests throughout the southern Rocky Mountain region and westward as a 
different subspecies in the mountains of California and Oregon. I recognize three subspecies, 
not strikingly different, but distinguishable. The nominate form occupies Colorado, 
Wyoming, northern Utah and is to be expected in adjacent states northward. Many have 
been taken at around 7 ,ooo feet near Laramie, Wyoming in early August, and it is present 
in the Black Hills, South Dakota where I collected specimens in the ponderosa pine forest 
near Hill City. I have seen other specimens from Sheridan Lake, also in Pennington County, 
South Dakota. A species of Coloradia, reportedly this, is recorded from Monroe Canyon, 
Sioux County, Nebraska (Cockerell, in Packard, 1914: 113). In the United States National 
Museum and American Museum of Natural History collections there are large series from 
various localities in Colorado, and a few examples from Utah that appear to agree with them. 
However, specimens from the vicinity of Bryce Canyon National Park, Garfield County, 
Utah, are subspecies davisi. 

Pandora is easily distinguished from the other species of Coloradia by one obvious and readily 
visible structural character. The terminal spine on the foretibia is very long in both sexes, 
being 1 mm or more in length, and usually about twice as long as in luski or doris. The male 
genitalia also show differences, mainly in the smaller size of the uncus relative to the bulbous 
structure that protrudes hoodlike above it, and in the tendency for the valve not to be so 
obviously cleft into two lobes as in doris and luski. 

Pandora is not sexually dimorphic. The females are as gray as the males, not blackish as is 
commonly the case with the other two species. It is much larger than luski, and the wings 
are broader and less pointed than in doris. Pandora also has more of a curve in the postmedial 
line opposite the cell. The discal spots are usually large and round, equally prominent on 
both wings, and the antemedial line of the forewing rarely touches the discal spot. The 
dusky bands of the hindwing are nearly always well developed, although diffuse, and 
consist of postmedial and marginal bands. 

Nominate pandora is larger and much paler than davisi, slightly smaller and grayer than 
lindseyi, and it has less red on the hindwing than either davisi or lindseyi, often none at all. 

No detailed description exists of the early stages of any species of Coloradia, although 
much has been written about the larval habits and economic importance of C. pandora and 
especially of its subspecies, lindseyi. In the collection of the United States National Museum 
there are preserved larvae and adults of C. pandora pandora reared from lodgepole pine (Pinus 
contorta latifolia Engelm.) at Hot Sulphur Springs, Colorado in August 1937. It is difficult to 
describe larval coloring from preserved specimens, but these last instar larvae appear to 
have been pale brown with darker brown markings. The pale ground color could have been 
green or yellowish in life. The dark markings are in the form of six broad but broken, 
segmentally interrupted, longitudinal stripes. There is a relatively clear, well-defined, pale 
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middorsal stripe. The head is light brown with some darker pigmentation confined to the 
area of the ocelli. The spiny tubercles of the body are all very short, those of the thoracic or 
anal segments not being appreciably longer, and they bear rudimentary, budlike branches. 
It should thus be distinguished readily from the larva of C. doris, in which all the tubercles 
have rather long branches and the dorsal tubercles of the pro- and mesothorax and ninth 
abdominal segment are much longer than the others. 

A destructive outbreak of Coloradia pandora pandora that occurred on lodgepole pine in the 
Arapahoe National Forest, Colorado from 1937 to 1939 was discussed in a paper by N. D. 
Wygant (1941). This form has a two-year life cycle similar to that of subspecies lindseyi, with 
the young larvae overwintering, mostly in the second instar, on the pine branches at the 
base of the needles. Pupation occurs in July of the following year and emergence of adults 
mostly one year later, although a small proportion remain in the pupal stage a second year. 
The peak of emergence in Colorado occurs in the first half of July, but stragglers may appear 
throughout the summer. Subspecies pandora, unlike lindseyi, is nocturnal. However, Wygant 
reported that most of those attracted to light are females, which he suggested was an 
indication of migratory activity involving females only. Another possibility, based on present 
knowledge of other saturniids, is that mating activity is diurnal or crepuscular, and egg-laying 
is nocturnal. 

Pandora was described from one female in the collection of the Entomological Society of 
Philadelphia. Blake's published figure of the adult leaves virtually no doubt as to its identity. 
Loiperda was described from four males and one female from Colorado, one of these being 
labelled Glenwood Springs. Cockerell figured a male and the female of the type series ( in 
Packard, 1914, pl. 61, figs. 3, 4), and I now designate as the lectotype of loiperda the male he 
illustrated (fig. 3). It is in the United States National Museum. Barnes and McDunnough 
were able to study the types of pandora and loiperda and concluded that they were the same 
(1916: 157). 

Coloradia pandora lindseyi Barnes and Benjamin, NEW STATUS 

PL. 6, FIGS. 16, 17. TEXT FIG. 12 e,f (McD. 822). 

Coloradia lindseyi Barnes and Benjamin, 1926, Pan-Pacific Ent., 3: 14. 
Type-locality: 3 miles east of Davis Creek, 5,500 feet, Warner Mountains, Modoc County, 
California. 

This is the race that occurs on the western side of the Great Basin in California and Oregon. 
It is the largest of all the forms of Coloradia, averaging a little larger than nominate pandora 
from Colorado. It also differs in having the forewings more diffusely marked and more 
generally suffused with dark brown, and the hindwings more strongly flushed with pink, 
especially in some females in which the hindwing becomes bright pink toward the base. 
The dark suffusion is more general but less intense than in davisi, providing less contrast 
between blackish and pale areas. When viewed in larger numbers lindseyi appears more 
distinct from pandora than is indicated by the figures. The adults are reported to be strictly 
diurnal (Patterson, 1929: 13); whereas all the other species and subspecies of Coloradia are 
believed to be nocturnal. This would seem to be borne out by the slightly reduced eyes of 
lindseyi, these being smaller and the front wider than in the other forms. The genitalia do 
not differ from those of nominate pandora except that they are larger. The specimens figured 
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FIGURE 12: MALE GENITALIA OF COLORADIA SPECIES 

a. C. pandora pandora, lectotype of loiperda, a synonym of 
pandora. Colorado b. Aedoeagus of same specimen 

c. C. pandora davisi, holotype of chiricahua, a synonym of davisi. 
Chiricahua Mountains, Arizona d. Aedoeagus of same specimen 

December z97z 

e. C. pandora lindseyi, holotype. Warner Mts, Modoc 
County, California f. Aedoeagus of same specimen 

g. C. doris, syntype of lois, a synonym of doris. Miles City, 
Montana h. Aedoeagus of same specimen 
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by Cockerell as pandora from Colorado ( in Packard, 1914, pl. 61, figs. 1, 2) are in the United 
States National Museum and are almost certainly mislabelled examples of lindseyi. It was 
the custom of some early collectors, such as Graef, simply to label their specimens with the 
type-locality. 

Lindseyi occurs in the Cascade and Sierra Nevada Mountains from Oregon southward. 
It is also present in the San Bernardino Mountains and even in San Diego County, California. 
It has long been known as a pest of ponderosa pine in southern Oregon, and from that 
general region I have been able to examine specimens from Fort Klamath, Klamath Creek 
and Williamson River, Oregon and from Modoc and Shasta Counties, California. Specimens 
labelled Laguna Mountains and Julian, San Diego County, California are normal lindseyi. 
It also occurs at 8,600 feet in the Mt. Charleston area, about 40 miles northwest of Las Vegas, 
Nevada. Those from Modoc County were taken at 4,800 feet. The available data suggest a 
flight period from rnjuly to 20 August northward, mostly inJuly, but those from San Diego 
County bear dates from 10 August to 11 September. 

Although little is known about the early stages of subspecies pandora and davisi, a con
siderable amount has been written about lindseyi. There are some fascinating accounts of 
the use of the caterpillars as food by the Indians of California and Oregon, and of their vast 
abundance in the pine forests of that region. This was first reported by J. M. Aldrich ( 1911, 
1921), and the following is quoted from his second paper (1921: 36-37): "The Indians call 
this food Pe-aggie. The first step in the collection of the caterpillars is to make a trench 
about the base of each tree, the outer edge of the trench as nearly vertical as possible. This 
is to keep the caterpillars from straying away when they come down the tree. The Indians 
go from tree to tree in the collecting season and pick them up out of these trenches. The next 
process is to kill and dry them. A large mound of dry earth is made and a fire built about it. 
When it is thoroughly heated, the fire is removed, the mound opened, the caterpillars 
thrown in and mixed with the hot dirt. Here they remain an hour, until partly cooked and 
dried. The Indians then sift them out ... The drying is finished by spreading them on the 
ground in bark huts for two days, after which they are sacked and keep indefinitely in a 
cool dry place. The material which I bought from a squaw at Mono Lake in 1911 is still 
in perfect condition; in fact, I think the odor improves with age [The specimens that Aldrich 
purchased are still preserved in the United States National Museum-DCF]. 

"This is an important food of the [Piute] Indians about Mono Lake . . . Chief Jake 
Garrison put up a ton and a half this past summer, in the woods just south of Mono Lake. 
He says the caterpillars are regarded as a great delicacy, and only a few at a time are used 
to flavor a stew. In the case already reported by me, however, it appeared that the stew was 
made entirely of caterpillars; I found the larvae tough and the stew insipid from lack of 
salt, the flavor resembling to my palate the taste of linseed oil. I could not from my own 
experience pronounce it a delicacy. 

"Now regarding the life history of the insect. The species is Coloradia pandora Blake ... It 
was determined by Mr. Wm. Schaus. The foodplant is Pinus jeffreyi. The life cycle of the 
moth occupies two years, and there is only one brood in the section where the observations 
were made. This fact has been understood by the Indians from time immemorial, so they 
count on putting up pe-aggies every other year. 

"The eggs are laid 'in rough, sheltered places in the bark of the pine trees'. This is about 
the latter part of April [ An error, as the adults fly in late summer-DC F]. On hatching 
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somewhat later, the larvae ascend the tree and feed on the needles during the short summer 
of that high altitude (about 7,000 feet). By fall they are in the tops of the trees, where 'they 
form a ball in the pine needles-a ball of pe-aggies, not a ball of pine needles, but they form 
this among the needles'. 'I have seen them thus many times in falling timber for sawmills 
in early spring, in Jeffrey pine belts only.' 

"Thus they hibernate .... In their second summer they grow rapidly and are through 
feeding by July first. Then they descend the tree-trunks, and if they escape the Indians, they 
scatter and dig into the ground to pupate." 

In August 1923, George P. Engelhardt made some similar observations in Oregon which 
he published (1924). He wrote: "Upon reaching Kirk, a saw-mill settlement 30 miles south 
of the Klamath Indian Agency, we entered a region of big, tall timber with many pines 
4 to 5 feet in diameter, and well above a hundred feet in height. Here lumber jacks were at 
work. The men evidently were well acquainted with what they called the 'pine-tree worms', 
for they related that during the feeding period in June and early July the constant dropping 
of excrement made a noise like a sleet storm and that a few weeks previous the tree trunks 
were literally alive with the worms descending to enter the ground. Pointing out a tall pine 
at the edge of a clearing we could readily see that the tree had been completely defoliated 
but for a new growth of short needles at the very tips of the twigs. After that it was easy to 
recognize the route of the insect invasion. Curiously enough, it appeared to be principally 
the big trees which had been subjected to attack, not on a broad front but rather along more 
or less well defined lanes with untouched areas between. The route, we were told, extended 
throughout the yellow pine belt of eastern Oregon into northern California and that it 
represented the occurrence of the insect in countless millions about every twenty years, 
while otherwise it is only fairly common every alternate year. 

"The moths are not due to emerge until August or early September of the next year 
following pupation; the eggs are laid in masses, usually encircling twigs; the young larvae, 
hatching in September, construct a slight web, one for each colony, from which they issue 
to feed but return daily and remain in it for hibernation when frost sets in; this communal 
life is continued in the spring until the larvae are about half-grown, when they scatter and 
become vagabonds; pupation takes place in late June and during July. 

"Report, furthermore, reached us that parties of Indians were assembling in parts of the 
infested regions for the purpose of harvesting the living pupae which is done by women and 
children armed with hoes and rakes. After gathering the pupae by bushels they are roasted 
and pulverized and in that shape represent a welcome addition to the menu of Indian food." 

Other papers dealing with Coloradia pandora lindseyi as a forest pest were published by 
Chamberlin (1922), Patterson (1929) and Carolin (1971). Although the larva has not been 
described in detail, Packard's description and figures dealing merely with the first instar 
(1914, pls. 20, 21), Patterson provided photographs of all stages, along with a thorough 
review of the history of the infestations. He wrote that during the period from 1918 to 1925 
thousands of acres of merchantable yellow pine (Pinus ponderosa Laws.) on the Klamath 
Indian Reservation and adjoining tracts in Oregon were severely defoliated by the caterpillars 
of the pandora moth. Although regularly present in that region, the history of its occurrences 
in destructive numbers reveals that the population increases to epidemic proportions at 
fairly regular intervals of twenty to thirty years, maintaining this abundance for from six 
to eight years. Also according to Patterson, ponderosa pine is the preferred host throughout 
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the greater part of the range in the Pacific states, although Jeffrey pine and lodgepole pine 
are sometimes infested. The attacks on lodgepole pine appear to be purely incidental, as 
this species suffers only when it occurs in stands of ponderosa pine. His observations on the 
two-year life cycle are in concurrence with those of earlier writers. In Oregon the adults 
emerge between 20 June and 20 July of alternate years. Large flights of the adults occurred 
in the even years-1920, 1922, 1924 and 1926, although it was found that a few stragglers 
departed from the usual cycle and emerged in the odd years. However, he thought that these 
stragglers would have the same life span as the others, with two years being required to 
complete their development. Patterson collected Coloradia pandora lindseyi throughout the 
pine belt in the Sierra National Forest in south-central California to as far north as Bend 
in central Oregon. He remarked ( 1929: 13) that the adults are strong fliers and are strictly 
diurnal. During his studies in Oregon the moths were never found to be active at night, nor 
could they be attracted to lights. This would seem to be an anomalous feature of lindseyi, 
inasmuch as large numbers of nominate pandora, davisi, and the other two species, luski and 
doris, have been collected at light. 

V. M. Carolin (1971) also remarked upon the usual occurrence of major flights in even
numbered years but mentioned that there have been instances of such flights in odd years 
(e.g., at Mt. Laguna, California). He reviewed what is known about the two-year life cycle 
of lindseyi, noting that the larvae feed in the fall, overwinter, feed again in the spring, and 
pupate in early summer in loose mineral soil at a depth of from one to five inches. The pupae 
then overwinter. Destructive outbreaks are known to have occurred only in areas of loose 
soils, such as those formed from pumice or decomposed granite. Carolin's observations (1971) 
also revealed that the diapause in the pupae may last at least as long as six years, with some 
adults emerging every year. In so-called "flight years", adults must stem from pupae of 
different ages, although most probably emerge from pupae only one year old. It would seem 
that there is a need for further investigation of the relationship, if any, between the two-year 
life cycle and the maintenance of a pattern of heavy emergence every other year, inasmuch 
as variation in diapause spreads emergencies over an extended period. 

Coloradia pandora davisi Barnes and Benjamin, NEW STATUS 

PL. 6, FIGS. 6, 13, 18; PL. 7, FIGS. 1, 8, 15. TEXT FIG. 12 c, d (McD. 821,823,826). 

Coloradia davisi Barnes and Benjamin, 1926, Pan-Pacific Ent., 3: 13. 
Type-locality: White Mountains, Arizona. 

Coloradia bonniwelli Barnes and Benjamin, 1926, Pan-Pacific Ent., 3: 15. 
Type-locality: High Rolls, New Mexico. NEW SYNONYMY. 

Coloradia chiricahua Barnes and Benjamin, 1926, Pan-Pacific Ent., 3: 15. 
Type-locality: Chiricahua Mountains, Cochise County, Arizona. NEW SYNONYMY. 

Of the three names available for the small, dark race of pandora occurring in Arizona, New 
Mexico and western Texas, davisi has page priority. A description of this form would be much 
the same as that for pandora except that the forewing, especially of the male, tends to ~e 
more strongly suffused with blackish, and the antemedial line more frequently approaches 
or touches the discal spot; the postmedial line is usually diffuse, not as crisply dentate as in 
nominate pandora; the hindwing tends to be more strongly flushed with red although 
specimens almost devoid of red coloring do occur. The underside shows more contrast 
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between light and dark areas and is usually also much more heavily shaded with red than 
pandora from Colorado. The male genitalia do not differ from those of pandora. 

I have seen material of davisi from the following counties of Arizona: Mojave, Coconino, 
Yavapai, Navajo, Apache, Gila and Cochise, where it occurs at elevations of 5,400 to 
8,500 feet. Specimens taken at 8,000 feet, one mile north of Bryce Canyon National Park, 
Utah, 3 August 1965 (AMNH), are also referable to davisi. In New Mexico it is known from 
the mountains of Sandoval County, Otero County and the Pinos Altos Mountains, Grant 
County, and in Texas from the Davis Mountains, and from the Sierra Diablo, Culberson 
County, at about 6,500 feet, no doubt always in association with pine although nothing 
seems to have been published on the early stages of this subspecies. In the Sierra Diablo 
locality only nut pine (Pinus edulis Engelm.) is believed to be present. 

New Mexican specimens (bonniwelli) are hardly distinguishable, those from Otero County 
being only slightly paler, less pinkish, and a little smaller than specimens from Arizona, 
those from Grant County equally dark. The status of the form found in the Davis Mountains, 
Texas is less certain as only one specimen has been examined (plate 7, figure 8). 

The flight period extends from 2 August to 9 September in Arizona, as late as 20 

September in New Mexico. This is about two months later than for the other two species in 
Arizona, luski and doris, and one month later than for the nominate subspecies in Colorado. 

The holotypes of davisi, bonniwelli and chiricahua are in the United States National Museum, 
and I have made slides of the genitalia of all of them. The identity of chiricahua has long been 
a mystery, but the type, which I figure (plate 7, figure I ; text figure I 2 c, d), is nothing other 
than a somewhat dwarfed, pale, slightly aberrant specimen of C. pandora davisi. Its genitalia 
and long foretibial spine are those of pandora exactly. Other specimens examined from the 
Chiricahua Mountains are normal davisi. 

Coloradia doris Barnes 
PL. 6, FIGS. 1-5; PL. 11, FIG. 8. TEXT FIG. 12 g, h (McD. 825, 827). 

Coloradia doris Barnes, 1900, Can. Ent., 32: 46. 
Type-locality: Glenwood Springs, Colorado. 

Coloradia lois Dyar, 1911, Proc. Ent. Soc. Washington, 13: 89. 
Type-locality: Miles City, Montana. 

Coloradia duffneri Barnes and Benjamin, 1926, Pan-Pacific Ent., 3: 15. 
Type-locality: Paradise, Cochise County, Arizona. NEW SYNONYMY. 

Coloradia doris is a smaller species than pandora, in size about half way between pandora and 
luski. It also differs from pandora in being somewhat dimorphic, the females being considerably 
darker than the males, especially on the hindwing. The hindwing of the male is very faintly 
marked, almost immaculate except for some dark marginal shading. It is also unusually 
translucent, and only lightly shaded with pink near the inner margin. The hind wing of the 
female differs in being completely suffused with smoky brown. The forewing appears 
narrower than that of pandora, the costa and outer margin being less convex. The postmedial 
line is more nearly straight, appearing a little more oblique, as in luski. The antemedial 
line of the forewing tends to be more regular than that of the other two species, not deeply 
dentate, and rarely if ever closely approaching or touching the discal spot. The discal spots 
in doris are less prominent than those of pandora, especially that of the hindwing, which is 
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commonly wanting or nearly so. Doris is very weakly marked beneath, the male appearing 
thinly scaled and subhyaline, the female heavily suffused with blackish brown. The foretibial 
spine in both sexes is short like that of luski. Some females, being similarly dark, may be 
confused with those of luski, but the difference in size generally helps to separate them. 

The male genitalia readily distinguish this species from pandora, but are hardly distinct 
from those of luski. The uncus, however, is the widest of the three species. As in luski, the 
valve is cleft into two distinct lobes distally. 

Coloradia doris occurs widely through the Rocky Mountain states from Montana to 
Arizona, although there is relatively little material of it in collections. There are old records 
from Miles City, Montana (including types of lois) and from Glenwood Springs (including 
types of doris), Alma and Fort Collins, Colorado. In the United States National Museum 
there is a reared series from Upton, Wyoming, and I have also examined specimens from 
Newcastle and Sundance, on the Wyoming side of the Black Hills (plate 6, figure 5). The 
Franclemont collection contains numerous specimens from Walnut Canyon, Fort Valley 
and West Fork, near Flagstaff, Coconino County and the Chiricahua Mountains, Cochise 
County, Arizona taken at elevations of 5,400 to 7,600 feet. In the American Museum of 
Natural History there is a specimen labelled Mt. Irish, Nevada 13 June 1938, and one 
doubtfully determined female taken two miles north of Ruidoso, Lincoln County, New 
Mexico 5 July 1961. As females are so much alike, the latter might be luski, although it 
looks different from other specimens of luski from New Mexico. Also in the American Museum 
of Natural History, there is an abnormally dark male taken at Barton Flats, San Bernardino 
County, California I June 1946, which I believe is doris, although it may represent a rather 
distinctive subspecies or even another species. This is the only example seen from California 
and I figure it (plate 11, figure 8). Its genitalia are essentially those of doris. 

Doris is a very early species, flying from 7 April to 28 June in Cochise County, to 2 July 
in Coconino County. The large series reared at Upton, Wyoming, emerged in early June, 
and the specimens from the Black Hills were taken 1, 2 and 4July. 

Very little geographical variation is apparent in the material from Montana, Wyoming, 
Colorado, and Cochise County, Arizona. Specimens from the latter area average just a 
little paler and more crisply marked than the northern ones. However, the series from 
Coconino County, Arizona has a distinctly different appearance, and I have even wondered 
if these are another species. The males are smaller, darker, have the hind wing marked with 
diffuse bands as in luski, and tend to have a shorter, broader forewing with more convex 
outer margin. The females are uniformly dark, with little evidence of a pattern on the 
hind wing, and a tendency for the postmedial line of the forewing to be closer to, and more 
nearly parallel with, the outer margin. Unfortunately, the colored plates were made before 
my text was written, and consequently some examples illustrated were not as well chosen as 
they might have been after the study was further advanced. The male representing the 
Coconino County population (plate 6, figure 2) is such an example, being the least distinc
tive specimen of the series. A very strange looking variant from California has been mentioned 
in an earlier paragraph. 

The only recorded host is ponderosa pine (Pinus ponderosa Laws.), from which there is a 
large sample of adults and larvae in the United States National Museum, reared at Upton, 
Wyoming by N. D. Wygant. The mature larvae are immediately distinguishable from those 
of pandora by the longer, more conspicuously branched, spinose tubercles, and the fact that 
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the tubercles of the pro- and mesothorax and ninth abdominal segment are about twice as 
long as the others. The pale ground color of the larvae may have been greenish in life. They 
have a reticulate pattern of dark reddish brown which, dorsally, becomes a transverse 
pattern of thin, brown striae on the anterior half of each segment. They have the same light 
brown head and pale middorsal stripe as pandora, although the head lacks the blackish 
pigmentation in the vicinity of the ocelli. No information is available on the mature larva 
of luski, and hence no comparison with that species is at present possible. Whether doris 
has a two-year life cycle like that of pandora is uncertain. There are Arizona records for 
consecutive years but not from the same locality. 

I have studied the types of doris, lois and dujfneri in the United States National Museum, 
including their genitalia, and consider that there is no doubt that all represent the same 
species. I hereby designate as the lectotype of lois Dyar the male illustrated by Cockerell 
(in Packard, r914, pl. 6r, fig. 3). Of doris, I cannot find the specimens figured as types by 
Cockerell, but designate as lectotype another from Glenwood Springs labelled Coloradia 
doris Barnes, male type. 

Coloradia luski Barnes and Benjamin 
PL. 6, FIGS. 7-12. TEXT FIG. 13 a, b (McD. 828). 

Coloradia luski Barnes and Benjamin, I 926, Pan-Pacific Ent., 3: I 3. 
Type-locality: White Mountains, Arizona. 

This is the smallest species of the genus and the most limited in distribution, being known 
only from Arizona and New Mexico. Although very closely related to doris, the males look 
different enough so that they may always be recognized. Females are less distinct, but their 
smaller size (wing length: 25-32 mm) and generally more melanic appearance usually 
enable one to identify them. 

There is a wide range of color variation, in the males from specimens with rather light 
brown forewings (plate 6, figure 7) to those much more heavily suffused with blackish. 
The pattern is about the same as that of doris except that the hindwings are less translucent, 
more or less distinctly marked with diffuse dark bands and often with quite large but diffuse 
discal spots. The antemedial line of the forewing is also different, with a tendency to be 
much more strongly dentate, one of the teeth being greatly produced outwardly in the cell 
to the point where it may actually touch the discal spot. An antemedial line that so closely 
approaches the discal spot is seen only rarely in doris. The female may be sooty gray like 
that of doris or almost black (plate 6, figures r r, r 2) . Coloradia luski has very nearly the same 
genitalia and the same short foretibial spine as doris. 

The holotype of luski in the United States National Museum is a male very similar to that 
shown on plate 6, figure 9, except that it has the discal spot of the hindwing obsolete like 
the example shown in figure 7. 

I have ' seen material of luski from Parks, Williams, Fort Valley and Hart Prairie, near 
Flagstaff, Coconino County taken at elevations of 7,roo to 8,500 feet, from the White 
Mountains, Apache County (including the types), and from the Chiricahua Mountains, 
Cochise County at elevations of 6,400 to 7,600 feet, all in Arizona. I have also examined 
specimens from near Silver City and Pinos Altos, Grant County and from 28 miles southwest 
of Magdalena, Socorro County, New Mexico. One female in the American Museum of 
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Natural History taken at 8,000 feet, 18 miles north of Escalante, Garfield County, Utah, 
3July 1963, is of uncertain identity and may be referable to doris. 

As in the other species of Coloradia, there is evidence of geographical variation. Some very 
fine, fresh specimens in the Franclemont collection from Cave Creek Canyon, Pinery Canyon, 
East Turkey Creek and Onion Saddle in the Chiricahua Mountains are uniformly dark 
(plate 6, figures 10, 12), with the markings of the forewings diffuse and suffused with 
blackish, and with a pink coloring toward the base of the hindwings in the males brighter 
than usual. The females of this series are extremely dark. A peculiarity of this material 
from the Chiricahuas, not evident in the illustrations, is that it includes none of the lighter 
gray or brown specimens that make up a conspicuous proportion of the sample from 
Coconino County. 

FIGURE 13: MALE GENITALIA OF COLORADIA SPECIES 

a. C. luski, holotype. White Mts, Arizona c. C. euphrosyne, holotype. Mexico City 
b. Aedoeagus of same specimen d. Aedoeagus of same specimen 

Almost nothing is known about the life history of luski. J. A. Comstock tried to rear it and 
published a brief note on the first instar (1958), but he could not get the larvae to feed on 
either pine or oak, the two plants offered. 

Coloradia euphrosyne Dyar (1912, Proc. U.S. Natl. Mus., 42: 48), described from the vicinity 
of Mexico City, is the only other named taxon in this genus. It is closest to luski in appearance, 
but larger, about the size of doris, although retaining the more slender body form of luski. 
The pattern is obscure and diffuse, the forewing with a vaguely dentate postmedial line 
situated close to the discal spot and, at least in the type, with an outward curve around it. 
The hindwing is strongly pinkish, with a wide blackish border, and a much expanded, 
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blackish discal spot. The foretibial spine is about like that of doris and luski, not as long as 
that of pandora. The genitalia of the type ( text figure 13 c, d), a male in the collection of the 
United States National Museum, show sufficient differences to indicate that euphrosyne is a 
distinct species. In the American Museum of Natural History there are two additional 
specimens from Mexico City and one from Oaxaca. 

GENUS Hemileuca Walker 

Hemileuca Walker, 1855, List of the Specimens of Lepidopterous Insects in the 
Collection of the British Museum, 6 : 1 3 I 7. 
Type-species: Phalaena maia Drury, 1773. Designated by Grote and Robinson, 
1866, Ann. Lye. Nat. Hist. New York, 7: 376. 

Euchronia Packard, 1864, Proc. Ent. Soc. Philadelphia, 3: 382. 
Type-species: Phalaena maia Drury, 1 773. Monotypy. 

Pseudohazis Grote and Robinson, 1866, Ann. Lye. Nat. Hist. New York, 8: 377. 
Type-species: Saturnia eglanterina Boisduval, 1852. Original designation. 

Hera Harris, 1869, in Scudder, Entomological Correspondence of Thaddeus 
William Harris, M.D., p. 149. 
Type-species: Hera chrysocarena Harris, 1869, now considered to be a 
synonym of Hemileuca hera (Harris). Monotypy. 

Euleucophaeus Packard, 1872, 4th Ann. Rept. Peabody Acad. Sci., p. 88. 
Type-species: Euleucophaeus tricolor Packard, 1872. Monotypy. 

Argyrauges Grote, 1882, Can. Ent., 14: 215. 
Type-species: Euleucophaeus neumoegeni Henry Edwards, 1881. Monotypy. 

Aglaia Kirby ( not Renier, [ 1804]), 1884, Papilio, 4: 104. 
Type-species: Pseudohazis nuttalli Strecker, 187 5. Designated by Michener, 
1952, Bull. American Mus. Nat. Hist., 98: 421. 
NOTE-Aglaia was a manuscript name proposed by Titian R. Peale, 1836, Lepidoptera 
Americana, 1: [13], but it appeared in that portion of the work generally considered to 
have been issued in the form of proofs only, not actually published (see discussion, p. 152). 
It remains questionable whether Kirby's manner of listing the name Aglaia (1884: 104) 
really validated it, but in any event the question is a purely academic one because Aglaia 
Kirby would be a homonym of Aglaia Renier, [1804], Tavole, 16, in the Mollusca. 

Hemileuca is a North American genus comprised of about 22 species, of which 17 are treated 
here. The others, all in the tricolor-oliviae complex, are exclusively Mexican. Most of the 
species are concentrated in the southwestern United States, although at least four reach 
southern Canada in the western provinces. Only three species are known to occur in states 
east of the Mississippi River. With few exceptions, the moths are boldly and handsomely 
marked with patterns of black and white, or black and yellow. Two have the wings brightly 
colored with red or pink, and three are predominantly brown. Eleven of the species are 
diurnal; the remainder are believed to be nocturnal or at least partially so. The food plants 
of the group are diverse, but individual species of Hemileuca tend to be highly specialized 
on one or a few closely related plant genera or even on a single species. Of those species whose 
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life histories are known, the eggs over-winter in characteristic clusters or bands around the 
twigs of the host plant, hatching in the spring. The larvae tend to be gregarious until the 
last or next to last instar, when they disperse widely, sometimes then resting on or even 
eating plants on which they would not ordinarily feed. The life cycle takes one year, except 
that emergence from the pupa may not occur for one or more additional years. Sometimes 
a part of one brood will emerge the first year and the rest will remain in the pupal stage at 
least until the year following. Some species have proved to be extremely difficult to rear in 
confinement, evidently having certain specialized environmental needs as yet not fully 
understood. 

Structurally, Hemileuca may be distinguished from all other Hemileucinae and from nearly 
all other Saturniidae of this continent by the fact that the male antennae are bipectinate, 
not quadripectinate. Also, the genus is very nearly unique among the Hemileucinae in 
having the labial palpi fused to each other, either forming a solid, unlobed unit (neumoegeni 
and tricolor-oliviae groups), or with the free ends of the distal pal pal segments forming two lobes 
at the end (all others). However, as the palpi are very small, this character may be seen only 
by carefully denuding that part of the head of its hairy vestiture. 

The species of Hemileuca may also be recognized by the following combination of 
characters: eyes variable, often very reduced in diurnal species, larger in nocturnal ones, 
shortest frontal distance between them less than one-half length of eye to more than length 
of eye; rami of male antenna long and slender, each strongly bent downward at about the 
middle; shaft of male antenna compressed, carinate beneath distally and sometimes also 
proximally, the carina forming large antenna! cones apically, sometimes smaller ones in 
proximal half or third; female antenna bipectinate with very short rami or biserrate, shaft 
flattened dorsoventrally, not carinate beneath, antenna! cones absent or minute, limited to 
distal third; epiphysis absent in both sexes; foretibia with a long inner or outer apical spine, 
or without a spine; arolia and puivilli absent; veins M 1 and M 2 stalked together and free 
from radial veins, hindwing with two anal veins; thorax and abdomen with hairy vestiture, 
which is often rather stiff and bristlelike. 

The male genitalia do not differ greatly from those of Coloradia, but in general form and 
proportion of parts they are quite distinctive. The hollow, globose expansion on the dorsal 
side of the uncus is missing in Hemileuca, and the uncus is very prominently either trifid 
( those species formerly placed in Pseudohazis) or bifid ( all others). The valves are even stouter, 
more lobelike and rigid than those of Coloradia, the sacculi being fused together with the 
juxta as a solid, well-sclerotized bridge. The valves, which are also fused to the vinculum, 
are thus almost immovable. Each valve may be bilobed or trilobed with a short, often 
rudimentary saccular lobe, a longer costal lobe, and sometimes (e.g., in chinatiensis) a pointed, 
third lobe between. The saccular area may be virtually undeveloped as a protruding lobe 
and closely appressed against the other part of the valve, from which it is separated by a 
membranous groove. The transtilla (gnathos of Michener) may have a large, heavily 
sclerotized, rounded, truncate or bilobed median process, or, as in oliviae, none. The aedoea
gus is simple throughout and shows little variation. The female genitalia, at least of those 
species formerly included in the genus Pseudohazis, are extremely difficult to dissect. 

The larva of Hemileuca differs from that of all other known North American Hemileucinae 
in having the two most dorsal rows of spinose tubercles (scoli) from the third thoracic 
segment to the seventh abdominal segment shorter than those of the subdorsal rows and of 
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quite different structure. These dorsal tubercles consist only of dense tufts of quill-like spines 
arising directly from the integument without a central shaft. The more lateral tubercles 
have a central shaft, as do the dorsal ones in the genera Coloradia and Automeris. Last instar 
larvae of those species formerly placed in Pseudohaz,is are hardly distinguishable from larvae 
of other species of Hemileuca except by superficial characters such as markings, and even those 
differences are slight. Pease (1961: 106, 108) observed one slight difference in the first 
instar larvae between the two groups that have been distinguished as Pseudohaz,is and 
Hemileuca. In Pseudohaz,is (species unidentified), the scoli on the anterior edge of the cervical 
shield on the first thoracic segment, and the subdorsal scoli of thoracic segments two and 
three are three-pronged at the top with a seta on each prong; in Hemileuca and Coloradia 
the corresponding scoli are two-pronged and bear two setae. The first instar larva of H. 
chinatiensis, the species that combines characters of Hemileuca in the strict sense and of those 
that were included in Pseudohaz,is, was evidently not available for examination. All known 
larvae of Hemileuca species tend to be more slender than those of Automeris and basically 
of dark brown or blackish coloring, usually with lighter markings. Superficially they much 
resemble the spiny larvaeofmanynymphalid butterflies, being about the same size and color. 

The sharp spines that form the branches of the tubercles in Hemileuca are capable of 
inducing a stinging sensation similar to that of the urticating spines of Automeris larvae. The 
skin reaction for some people may be quite severe but reports of the effect vary. Referring to 
Hemileuca maia, W. C. Harding (1957, Cooperative Economic Insect Report, USDA, 7(52): 
943-947) reported that picking operations in a strawberry field in Wicomico County, 
Maryland, had to be halted in May 1957, because of the stings received by pickers from 
caterpillars of this species. The caterpillars had migrated to the strawberry field from nearby 
oaks. Commenting on the same species in Texas, R. 0. Kendall wrote (in litt.) that the 
larvae have stinging spines but their effect is not severe. Comstock and Dammers ( 1939: 
115) remarked that the larvae of H. electra, "and also of all others in the genus with which we 
are familiar, produce a stinging sensation when touched, which may be followed by a rash." 
Ainslie, in his paper on H. oliviae ( 19 IO: 76), wrote of this species : "The spines with which 
the larvae are clothed are quite annoying and irritating, giving an effect, when touched, 
much like that produced by the urticating cells of the nettle. This irritation often lasts for an 
hour or two, especially when the thin skin of the arm or wrist is wounded. The spot puffs up 
almost at once, turns white, and when the swelling subsides, a brown point remains for days 
or weeks. Occasionally even the tough skin of the finger tips proves vulnerable, and a 
puncture there is generally very painful." 

The pupa of Hemileuca has a short, conical or somewhat rounded cremaster, more promi
nent than that of Coloradia, bearing a group of usually a dozen or more cremastral hooks or, 
in those species formerly placed in Pseudohazis, stout bristles without hooked ends. In the 
pupae of all species of both Hemileuca and Coloradia examined, the inward sloping anterior 
margins of abdominal segments five to seven are finely and evenly marked with longitudinal 
striations, whereas they are transversely striated in Automeris. A conspicuous peculiarity of 
some species (e.g., maia, eglanterina) is that the groove between abdominal segments seven 
and eight is marked by very coarse and less regular longitudinal furrows, but in others (e.g., 
oliviae) these segments fit together tightly with little indication of such sculpturing. The pupa 
of Hemileuca has no hairs or setae as does that of Automeris. Pupation takes place beneath 
debris on or near the surface of the ground, sometimes in a slight cocoon. 
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Michener ( 1952: 421) divided Hemileuca into four subgenera: namely, Hemileuca, 
Euleucophaeus, Argyrauges and Pseudohazis. However, the characters of the species overlap in 
such a random manner that this classification may not be as meaningful in terms of relation
ship as one would like to believe. It implies that Hemileuca consists of four discrete and 
homogeneous units, and this is not entirely so. Of the four subgenera, Euleucophaeus and 
Pseudohazis represent the best-defined species groups, the former on the basis of little more 
than color and pattern however, the latter on some structural characters as well as color and 
pattern. 

Study of the male genitalia, the larva and pupa of Euleucophaeus revealed no satisfactory 
structural characters to distinguish this group, although the species have a basic similarity 
of pattern, are evidently all nocturnal, and obviously form a close complex. Pseudohazis 
was long regarded as a separate genus before Michener reduced it to the status of a subgenus, 
and, of the four segregates, it is certainly the most distinct. In my first manuscript draft of 
the present work I restored Pseudohazis to generic rank, but subsequently decided that it 
would be better to regard it as only a species group within Hemileuca which, in effect, is 
what Michener did in treating this group as a subgenus. The combining of Pseudohazis with 
Hemileuca may still be questioned by some, and without knowledge of that curiously inter
mediate species, H. chinatiensis (Tinkham), one could indeed find reasonable justification for 
regarding Pseudohazis as a good genus. Although chinatiensis has the wing pattern and long 
outer foretibial spine of Pseudohazis, its male genitalia are like those of Hemileuca in most 
respects. The foretibial spine in Hemileuca species of the maia group appears to arise from the 
inner anterior apical corner of the tibia, and hence may not be the same structure as in 
Pseudohazis. Most species of Hemileuca have no tibial spines, and my supposition is that the 
outer spine of Pseudohazis and the inner spine of the Hemileuca maia complex evolved separately. 
There is one obvious Pseudohazis character in the male genitalia of chinatiensis, the trilobed 
uncus, but the valves are of the type characteristic of Hemileuca in the strict sense. It should 
be noted that the trilobed uncus, long regarded as one of the diagnostic characters of 
Pseudohazis, occurs not infrequently as an aberration in Hemileuca electra ( text figure 1 7 c), 
and hence may not represent an especially profound difference. Chinatiensis is nevertheless 
unmistakably transitional, which makes it difficult to define Pseudohazis as an isolated group. 
Michener combined the two genera even without studying chinatiensis, this species evidently 
being unknown to him. 

Argyrauges, with two species, neumoegeni and burnsi, looks different from the others but 
appears to be closely related to the group that includesjuno, electra, grotei and diana. According 
to the structure of their genitalia and lack of tibial spines, these four species are closer to 
Argyrauges than to Hemileuca in the strict sense (based on maia). The obvious similarity of 
maia to grotei and diana appears to be superficial only. I do not think that the dominant 
whitish ground coloring characteristic of neumoegeni and burnsi can in any way be related to 
the similarly pale coloring of Hemileuca hera. Morphologically the groups represented by 
these species are relatively far apart, and their coloring almost certainly developed 
independently. 

Hemileuca, when treated in the subgeneric sense, became a repository for the remaining 
seven species; namely, maia, nevadensis, lucina, grotei, diana, Juno and electra. However, this is a 
heterogeneous group which includes entities no closer to one another than to Euleucophaeus or 
Argyrauges. Maia, nevadensis and lucina do, of course, form a compact group of extremely 
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closely allied species. Grotei and diana form a second group, the species being deceptively 
close to maia in appearance but structurally quite distinct. They have no foretibial spine, 
and the male genitalia would appear to link them more closely withjuno or electra, except 
that the heavily chitinous medial process on the transtilla is bilobed. The fused labial palpi 
in diana are clearly bilobed but extremely minute; in grotei I could see no labial pal pi at all 
in five specimens examined. Juno and electra seem to represent further degrees of divergence, 
and I suspect that each is as far removed from the maia complex as are Euleucophaeus and 
Argyrauges, perhaps more so. The fused labial palpi of electra are bilobed at the end as in 
maia, whereas those o(juno form an unlobed mass as in Argyrauges and Euleucophaeus. The male 
genitalia of Juno suggest that it is closely related to neumoegeni and burnsi. H. chinatiensis also 
is not so incongruous as to be readily excluded from this subgeneric complex (Hemileuca), 
although, as emphasized earlier, it does possess characters that bridge the gap between 
Hemileuca and Pseudoha;::,is. 

I have noted that Michener's division of Hemileuca into the four subgenera just discussed 
does appear to be consistent with a behavioral character; namely, whether the species are 
diurnal or nocturnal. The species included in Euleucophaeus and Argyrauges are, as far as is 
known, primarily nocturnal and come to light (in some species mating activity occurs by 
day, egg-laying by night); the species of Pseudohazis and Hemileuca are all thought to be 
strictly diurnal (both mating and egg-laying occurring by day). Although diurnal species 
nearly always have noticeably reduced eyes and a wider front, the influence of this variation 
in habits on other structural characters remain less certain. 

KEY TO THE SPECIES OF HEM/LEUGA 

1. Foretibia with a very obvious, long, 
apical spine ............................ 2 

Foretibia without an apical spine or, 
if such a spine is present ( very rarely), 
dark basal area of hindwing encroach-
ing upon and partially obscuring 
discal spot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

2. Antemedial and postmedial areas of 
both wings entirely blackish (although 
sometimes thinly scaled and subhya
line), median space on both wings 
white or light yellow, forming a con
trasting, pale band that crosses both 
wings; vestiture of abdomen black 
or grayish except for a tuft of red hair 
at the tip in the male; apical spine 
of foretibia arising from inner anterior 
corner ............. . .................. 3 
Wings not colored as above but with 
white, yellow or pinkish ground color 
showing at least between veins in post
medial area of both wings and in ante
medial area of forewing ( except in rare 
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cases of extreme melanism); abdomen 
white, yellow, orange or reddish, 
sometimes uniformly so but more often 
with a black ring around each seg
ment; long apical spine of foretibia 
arising from outer anterior corner ......... 5 

3. Pale median area of forewing reduced 
to a narrow band, usually not more 
than half the width of the pale band 
on the hind wing; blackish basal area 
of forewing reaching middle of wing, 
its outer edge sharply defined, nearly 
always touching dark shading that 
surrounds discal spot; larva on oak . . .... maia 

p. I 15 
Pale median area of forewing forming 
a band about as wide as that of the 
hindwing, or at least more than half 
as wide; blackish basal area usually 
not reaching middle of wing, not 
touching discal spot, its outer edge 
often not very sharply defined; larva 
associated with hosts other than oak ....... 4 
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4. Dark postmedial area of forewing form
ing a marginal band that is usually 
much narrower than pale median 
band, and with its inner edge well de
fined, contrasting, curved almost 
parallel to outer margin; Great Plains 
region and westward, also eastward 
locally to Wisconsin, Illinois and 
Indiana where it may hybridize with 
maia (see discussion); larva on species 
of willow and poplar . . . . . . . . . . . . . nevadensis 

p. Il9 
Dark postmedial area of forewing 
forming a marginal band as wide as, 
or wider than, pale median band, 
thinly scaled, subhyaline, its inner 
edge not strongly contrasting and near-
ly straight, not curved parallel to outer 
margin; known from Maine, New 
Hampshire, Massachusetts, northern 
Michigan; larva on Spiraea . . . . . . . . . . lucina 

5. Ground color white or very pale 
yellow, all veins crossing median area 
offorewing strongly outlined in black; 

p. 121 

known from western Texas only .. chinatiensis 
p. 133 

Ground color white to deep yellow, 
veins in median area not outlined in 
black or only very incompletely and 
diffusely so; widespread in the West 
but not known from Texas ................ 6 

6. Ground color of both wings entirely 
white or only faintly yellowish .......... hera 

3 subspecies 
pp. 134, 138, 139 

Ground color deep yellow, sometimes 
almost obscured by extensive pink 
suffusion on the forewing, or by black 
suffusion on both wings . . . . . . . . . . . . . . . . . . 7 

7. Wings with some pink shading above 
or beneath, or both; markings ex
tremely variable from almost solid 
black suffusion of pattern to complete 

106 

loss of all dark markings . . . . . . . . eglanterina, 
3 subspecies 

pp. 144, 148, 150, but subspecies 
annulata only in part 

Wings entirely without pink coloring 
above and beneath; pattern never 

mostly obscured by dark suffusion or 
significantly reduced .................... 8 

8. Ground color of underside usually 
rather clearly divided between whitish 
anterior areas and deep yellow pos
terior areas on both wings, rarely all 
yellow; postmedial line of hind wing 
between Ma and inner margin convex 
or almost straight; southern Wyoming, 
Colorado, Utah, southern Nevada ... 

eglanterina annulata 
in part, p. 1 50 

Ground color of underside uniformly 
deep yellow, or if paler, without 
definite boundaries separating whitish 
anterior areas from yellow posterior 
areas on both wings; postmedial line 
on hindwing distinctly concave be-
tween Ma and inner margin; Rocky 
Mountain region, Arizona to British 
Columbia . . . . . . . . . . . . . nuttalli, 2 subspecies 

pp. 139, 143 

9. Moths with a wing pattern of black 
and white, or black and pale yellowish, 
nearly white . . . . . . . . . . . . . . . . . . . . . . . . . . 1 o 
Moths that would not be described as 
being black and white ................... 14 

IO. Wings white or nearly so, with the 
usual lines and discal spots thinly but 
sharply emphasized with black . . . . . . . . . . 1 1 

Wings largely black ( or very dark 
brown), with the whitish part of the 
pattern nearly or entirely confined to 
a median band and discal spot on the 
forewing, or both wings . . . . . . . . . . . . . . . . l 2 

r r. Forewing with an elongated orbicular
like spot lying within the antemedial 
band; vestiture of abdomen largely 
red dorsally . . . . . . . . . . . . . . . . . . . . neumoegeni 

P· 132 
Forewing without an orbicularlike 
spot; abdomen whitish or ringed with 
black, never red dorsally . ... ....... .. burnsi 

r 2. White median band confined to fore
wing ( except for traces on the hind
wing in some females), its outer edge 
subparallel to outer margin of wing; 

p. 130 
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dorsal abdominal vestiture m male 
mostly red .......................... juno 

p. 125 
Whitish median band, or part of it, 
usually present on both wings, its 
outer edge on the forewing not at all 
parallel to outer margin; abdominal 
vestiture of male blackish with tuft of 
red at tip only . . . . . . . . . . . . . . . . . . . . . . . . . 13 

13. Discal spot of forewing lying almost 
directly in the path of the median 
band and interrupting the band com
pletely; labial palpi apparently 
absent ............................ grotei 

p. 123 
Median band of forewing offset out-
wardly so that discal spot lies in line 
with inner edge of band; band in-
dented on inner side at that point but 
not usually completely interrupted; 
labial palpi present but extremely 
small, fused together basally .......... diana 

NOTE-grotei and diana are not always 
easily distinguished except by genital 
characters. See discussion. 

14. Hindwing bright red with a black 

P· 124 

border and prominent discal spot ..... electra 
p. 128 

Hindwing not brightly colored, pale, 
almost unmarked, without a distinct 
discal spot . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 5 

15. Forewing rather intensely blue-gray 
or gray-brown, with wide, sharply 
contrasting, white antemedial and 
postmedial bands; cos ta in median 
space between these bands either con
colorous blue-gray or margined with 

Hemileuca tricolor (Packard) 
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white ................................ 16 
Forewing light brown with whitish 
antemedial and postmedial bands 
usually weak and not strongly con
trasting; costal margin between these 
bands either concolorous brown or 
contrasting ochreous yellow . . . . . . . . . . . . . 1 7 

16. Antemedial band of forewing nearly 
always with a prominent angle point
ing toward discal spot; cos ta in median 
area not broadly margined with white; 
hindwing of male nearly pure white, 
not pinkish at base; Arizona, New 
Mexico, not uncommon ............. tricolor 

this page 
Antemedial band of forewing without 
an angle opposite discal spot, only 
slightly curved at that point; costa, 
between discal spot and postmedial 
band, margined with whitish, this 
pale margin being at least as wide as 
from costa to subcostal vein; hindwing 
of male slightly grayish and with a 
faint pinkish tint toward base; Mexico; 
doubtfully present in United States lex 

p. I IO 

17. Costa usually narrowly margined with 
bright ochreous yellow in both sexes; 
Arizona, moths fly in spring . . . . . . . hualapai 

p. I I I 

Costa of male not yellow but brown, 
concolorous with general coloring 
of forewing, of female either brown or 
yellow; northeastern New Mexico and 
adjacent counties of Colorado, Okla-
homa, Texas, possibly southwestern 
Kansas, possibly Arizona, moths fly 
in fall . . . . . . . . . . . . . . . . . . . . . . . . . . . . oliviae 

P· I 12 

PL. 7, FIGS. 9, IO. TEXT FIG. 14 a-c (McD. 837). 

Euleucophaeus tricolor Packard, "1871" [1872], Fourth Rept. Peabody Acad. Sci., p. 89. 
Type-locality: New Mexico. 

In southern Arizona, where it is best known, this handsome gray and white species is 
unlikely to be confused with any other. There is a possibility that a closely related Mexican 
species, Hemileuca lex (Druce), will be found in the United States, but it is easily distinguished 
from tricolor by several good characters discussed m a later paragraph. H. oliviae and H. 
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lzualapai, also members of the tricolor group, have the same basic pattern but their dull, 
faded brown appearance is very different from the boldly contrasting gray and white pattern 
of tricolor. The female of tricolor is larger and darker than the male and has a faint rosy tint 
on the hind wings; those of the male are almost pure white. 

Most material in collections is from Pima County, Arizona, where tricolor has been taken 
in the Santa Catalina, Quinlan and Baboquivari Mountains, in the Organ Pipe Cactus 
National Monument, the vicinity of Tucson, and at Ajo. There are also records from 
Winkelman, Pinal County, and from Cochise County, Arizona and from Bent and Silver 
City, New Mexico. The largest sample from any locality is an enormous series in the United 
States National Museum from Ajo, Pima County, taken in March 1923, by 0. C. Poling, 
indicating unusual abundance there. There are Mexican records from Nogales and Sonoita, 
Sonora, near Agiabampo, Sinaloa, and in the American Museum of Natural History there 
is also material of what appear to be two different races from Baja California. The only 
readily available data on the elevation at which tricolor occurs are from a few examples taken 
at Astin Spring, 3,800 feet, San Bernardino, Cochise County, Arizona. 

Little has been published on the early stages of tricolor, but it is reported to feed on palo 
verde (Cercidium) (Bauer, 1948: 81). Holland (1903 and later editions: 93) stated that the 
larva was reported to feed on "greasewood" [Sarcobatus Maximiliani Nees], a record that 
needs verification. In the United States National Museum there is a larva, with associated 
adults, from "cactus plants" at Nogales, Mexico. This larva appears to have been pale in 
color and quite distinctive, with the surface densely granulated with white, and a brown, or 
possibly reddish, middorsal stripe. The spinose tubercles were also light in color, appearing as 
dense rosettes with larger, black, pencillike spines arising from their centers. Hemileuca 
tricolor is an early spring species, flying from February to April, unlike most species of the 
genus. Recent material collected in Sycamore Canyon, Baboquivari Mountains was taken 
20 March 1958, at Astin Spring, Cochise County, 28-29 March 1966, and, in New Mexico 
at Silver City, Grant County, 20 February 1959. 

The male genitalia are closest to those of lzualapai, perhaps not distinguishable. Both species 
differ from oliviae by the presence of a truncate process that seemingly represents the "tooth" 
of the gnathos (here, as in other Saturniidae, united with the transtilla). This process being 
so reduced as to be nearly absent in oliviae. Hemileuca lex differs in having a slightly wider 
outer lobe on the valve, very closely appressed against the inner lobe so that the cleavage 
between them is less obvious than in tricolor; also, the ventral element of the anellus is 
sclerotized differently, appearing less ringlike. 

Unfortunately, there is some uncertainty concerning the identity and true origin of the 
type of H. tricolor. It was described from a single male specimen in the Henry Edwards 
collection labelled New Mexico, later figured by Packard (1874, pl. 2, fig. 12). The catalogue 
of the Henry Edwards collection in the American Museum of Natural History reveals that 
Edwards received it from Behr, but there is no other information. This specimen is preserved 
in the American Museum of Natural History, and I have examined it carefully. There is a 
second male labelled as a type in the Museum of Comparative Zoology, Cambridge, 
Massachusetts; I have not examined this specimen, but it is probably a spurious type. A very 
constant characteristic of this species as it occurs in the southwestern United States, in 
adjacent Sonora and in Sinaloa, is the presence, in the white antemedial band of the forewing 
of an abrupt angle where this band turns inward to meet the costa, normally an angle of 
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FIGURE 14: MALE GENITALIA OF HEMILEUCA SPECIES 

a. H. tricolor. Southern Arizona 
b. Aedoeagus of same specimen 

c. H. tricolor, medial process of transtilla from 
another specimen showing variation. Sycamore 
Canyon, Baboquivari Mountains, Arizona 

d. H. lex. "So. Arizona" 

e. Aedoeagus of another specimen, no data 
J. H. hualapai. Near Conelo, Santa Cruz County, 

Arizona 
g. Aedoeagus of same specimen 
h. H. oliviae, holotype. Santa Fe, New Mexico 
i. Aedoeagus of same specimen 
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over 90°, immediately distad of the discal spot. Not a single example out of 350 Arizona 
males that I examined varied in this character to any significant degree; yet it is lacking in 
the type of tricolor, there being only a slight curve in the line at that point, as in H. lex. 
Although there have been only three other New Mexican specimens available to me, two 
from Bent, a locality at the western entrance to the Mescalero Indian Reservation, Otero 
County, and one from Silver City, Grant County, these agree exactly with the material from 
Arizona. Thus we are left guessing as to whether the type of tricolor just happened to be a 
rare aberration, whether such a form actually does occur somewhere in New Mexico, or 
whether the type is a Mexican specimen bearing a false locality label. 

There is evidence to support the last possibility. In the collection of the American Museum 
of Natural History there is a series of I 2 males from IO miles south of Loreto, Baja California, 
28 February 1965, most of which have a straight, or only slightly curved, antemedial band, 
exactly like the type of tricolor. A few are intermediate, showing the beginnings of such an 
angle. It is therefore not unlikely that the type of tricolor actually came from somewhere in 
Mexico, not New Mexico, but more information is needed on the occurrence of this species 
in both regions in order to fix the true type-locality. 

The species that I have identified as H. lex has the same kind of white antemedial band 
as the type of tricolor, but clearly differs in other characters of pattern and coloring. The 
true tricolor, although perhaps subspecifically different, belongs to the same species as the 
common Arizona form and is not lex. 

Hemileuca lex (Druce) 
PL. I I, FIG. IO. TEXT FIG. 14 d, e. 

Euleucophaeus lex Druce, 1897, Biologia Centrali-Americana, Lepidoptera-Heterocera, 2: 420, 
pl. 82, fig. 4. 
Type-locality: Durango City, Mexico. 

The discovery of four old specimens of this species mixed with tricolor in the collection of 
the United States National Museum is my only reason for including it here as a possible 
part of the fauna of the southwestern United States. These four examples are much alike, 
similarly mounted on the same kind of brass pin, and thus probably all from the same 
source, although one is labelled "So. Arizona/Poling", and another "Tex.". Two have no 
locality data. In all probability these are Mexican specimens, falsely labelled, but the 
occurrence of H. lex, either in Arizona or Texas, is by no means impossible. 

This species is similar to tricolor but has no angle in the white antemedial band, just a slight 
curve toward the costa. The costa, at least from the antemedial band to the apex, is white, 
and the gray shading beyond the postmedial band comes closer to the costa than in tricolor. 
Also, the hindwings of the males, which are pure white in tricolor, are faintly marked with 
a median band, just a shade darker than the pale ground color, and with some slight pink 
shading at the base, lacking in tricolor. The four available specimens agree perfectly with the 
figure of lex given by Druce. 

The male genitalia, of which I have made three preparations, seem to differ consistently 
from those of tricolor in the form of the valve, in which the two lobes are closely appressed, 
appearing more as one unit than in the obviously cleft valve of tricolor. The differences are 
further discussed under the latter species. 
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Except for the type-locality, nothing is known of the distribution of H. lex. I have searched 
for additional specimens of this species in several major collections of both United States and 
Mexican material but have found none. 

Hemileuca hualapai (Neumoegen), NEW STATUS 

PL. 7, FIGS. 6, 7; PL. 11, FIGS. 9, I I. TEXT FIG. 14!, g (McD. 838a). 

No TE-plate 7, figure 7 shows the type of hualapai from Arizona, but the male figured just 
above it on the same plate is thought to be of Mexican origin, despite its locality label 
(see discussion). Those figured on plate Ir are authentic Arizona specimens. 

Euleucophaeus hualapai Neumoegen, I 882, Papilio, 3: r 38. 
Type-locality : " S. W. Arizona." 

Hemileuca hualapai and H. oliviae are the only light-brownish colored members of the genus 
that occur in the United States, being northern representatives of a Mexican group of six 
or seven closely related species. Whereas oliviae is known almost entirely from northeastern 
New Mexico and limited adjacent areas in Colorado, Oklahoma and Texas and flies in the 
fall, hualapai occurs in Arizona and flies in the spring. 

Hualapai is a pale, delicately colored species with a weak pattern and faded appearance. 
The wings are subhyaline. Unlike oliviae, it always has a deep yellow costa and red abdomen 
in both sexes. Normal Arizona males are colored much like the females, varying from pale 
brown, without much of a pinkish tint, to those that are rather strongly pinkish. The 
transverse lines of the forewing are whitish, diffuse, sometimes as wide as the discal spot 
is long, but they tend to be obsolescent in both sexes, often just barely discernible. The 
discal spot of the forewing is a faint brown bar at the end of the cell, or absent. The under
side is very pale, commonly flushed with pink only toward the base of the forewing in males, 
but with the pinkish hue suffusing almost the entire undersurface of both wings in most 
females. One of the few females examined was entirely light brownish, without a trace of 
pink on the wings, above or beneath. The yellow costa is prominent on the underside, and 
the veins in the outer third of the wing may also be outlined in yellow. The abdomen is 
decidedly reddish above in both sexes but brighter in the male than the female. 

The male genitalia of hualapai differ rather obviously from those of oliviae in having a 
somewhat differently shaped vinculum, longer aedoeagus, and a well-developed, broad, 
squarish process on the transtilla. The genitalia are hardly distinct from those of tricolor, to 
which hualapai is obviously more closely related despite its brownish coloring. 

The male figured on plate 7, figure 6, does not look like other Arizona males examined 
but is included because it bears a United States locality label. McDunnough (in Packard, 
1914: 130) considered that this example is probably a Mexican specimen of Hemileuca 
mania (Druce) (1897: 420, pl. 82, figs. 5, 6), and I agree with him. It was evidently purchased 
by William Barnes from George Franck, a dealer who was suspected of distributing specimens 
with false data. About a dozen Mexican males identified as mania in the United States 
National Museum agree with the male that I figure on plate 7 in having a darker ground 
color and more prominent white transverse lines than any males seen from Arizona. Females 
of mania differ in much the same way, although there are one or two examples from southern 
Mexico that could hardly be distinguished from hualapai. Hualapai and mania have indis
tinguishable male genitalia, and I suspect that the two forms are only subspecifically 
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distinct. All of the recently collected Arizona specimens are similar to the pair shown on 
plate 11, figures 9 and 11. The few females that have been collected in association with males 
of this kind are such a close match for the female type of hualapai in the United States National 
Museum that there need no longer be any doubt about the identity of hualapai. 

Concerning the distribution of Hemileuca hualapai within the United States, it can at 
present be said only that it occurs in the Huachuca Mountains, Cochise County and in the 
Santa Rita and Oro Blanco Mountains, Santa Cruz County. In the collection of the Los 
Angeles County Museum of Natural History there are 45 males and four females from the 
following localities: near Conelo, near Elgin, and Pena Blanca, all in Santa Cruz County, 
and Sierra Vista, Cochise County, Arizona. There are also specimens in the Franclemont 
collection from Madera Canyon, Santa Cruz County. As already indicated, the species 
probably extends southward into Mexico where it may have been described under one or 
more other names, but there is no problem with regard to the name for the Arizona 
population. Hualapai is the oldest name available in this immediate complex of brown species, 
with the sole exception of Euleucophaeus sororius Henry Edwards (1881: 100) from La Paz, 
near the southern end of Baja California. Sororius, known only from the unique female type in 
the American Museum of Natural History (illustrated by Packard, 1914, pl. 63, fig. 14), is of 
uncertain identity. Although there is a chance that it is a dark specimen of mania, it would seem 
to differ in certain characteristics that are normally of some importance, such as the color of 
the costa. My impression on examining the type of sororius was that it probably represents a 
different species, but without additional material of both sexes from Baja California that can 
be associated with the type, it is impossible to resolve this problem satisfactorily. 

Larvae of a grass-feeding Hemileuca, believed to be hualapai, occurred commonly in Pima, 
Santa Cruz and Cochise Counties, Arizona in the summer of 1971. The preferred food plant 
was one of the grama grasses, Bouteloua curtipendula (Michx.) Torr. (Kilian Roever, personal 
communication). The larvae are easily mistaken for those of oliviae, but in several preserved 
last instar specimens that I examined from Pima County, collected 7 September 1971, the 
numerous yellow or whitish pinacula are much smaller. The pinacula of oliviae average 
about 0·5 mm in width and tend to touch one another; those of hualapai are only about 
0·2 mm wide and are well separated. The flight period of hualapai extends from 24 April 
to 21 May, on the basis of the limited data available, and the moths are attracted to light. 

Hemileuca oliviae Cockerell (Range Caterpillar*, New Mexico Range 
Caterpillar). 
PL. 7, FIGS. 2-5. TEXT FIG. 14 h, i (McD. 839). 

Hemileuca sororia race oliviae Cockerell, 1898, Psyche, 8: 252. 
Type-locality: Santa Fe, New Mexico, 7,000 feet. 

Hemileuca oliviae ab. grisea Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 127, 
footnote. 
Type-locality: Cimarron, Colfax County, New Mexico. 

Hemileuca oliviae ab. sujfusa Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 127, 
footnote. 
Type-locality: Cimarron, Colfax County, New Mexico. 

Hemileuca oliviae is easily distinguished from all other species in the southwestern United 
States except hualapai, which it may very closely resemble. However, oliviae is a generally 
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darker, more brownish or clay colored species, with a slightly stouter body, and less of the 
pinkish tint characteristic of hualapai. In the males the abdomen may be brown or reddish; 
in the females it is always dark brownish. In H. hualapai the abdomen tends to have con
siderably more of a reddish tint in both sexes. Also, hualapai has a deep yellow costa on the 
forewing in both sexes, a feature rarely evident in males of oliviae and then only as a vestige; 
in females of oliviae the yellow costa may be present or absent. However, even those females of 
oliviae with a well-developed yellow costa may be distinguished by their darker brown, more 
opaque wings and dark brown abdomens. There appear to be no obvious structural 
differences between the two species except in the genitalia. In the male genitalia of oliviae 
the saccus is more extended, the uncus and aedoeagus are smaller, the lobes of the valve are 
shaped a little differently, and the large truncate process of the transtilla is wanting. 

Of perhaps more practical significance for distinguishing the two species are the differences 
in distribution and flight period. Oliviae is known mostly from northeastern New Mexico 
and adjacent areas of Colorado, Oklahoma and Texas, where the adults fly in October and 
November; hualapai occurs in Arizona and flies in April and May. 

The occurrence of this species is characterized by two especially noteworthy features. The 
first is its distribution, which would seem to be unnecessarily limited. With only one or two 
exceptions which need verification, the occurrence of oliviae seems to be restricted to the area 
indicated above; more specifically, this is from the vicinity of Santa Fe and Las Vegas, 
New Mexico, north to Las Animas County, Colorado and eastward into the panhandles of 
Texas and Oklahoma. In the United States National Museum there are two males labelled 
"Rancho Bonito, La Abra Valley, O.P.C.N.M. [Organ Pipe Cactus National Monument, 
Arizona], C. F. Harbison, collector." They are undated. According to the genitalia these 
two specimens are definitely oliviae. Two specimens in the American Museum of Natural 
History, a male labelled Dixieland, Imperial County, California, Apr. 15-30, 1922, 0. C. 
Poling, and a female labelled Hualapai Mts., Mohave Co., Ariz., May 16-23, are also 
oliviae, although they bear unlikely dates that would be right only for hualapai. I have found 
no record of the occurrence of oliviae in Mexico. 

The second curious feature of Hemileuca oliviae is its occurrence in a pattern of immense 
periodic outbreaks which have at times destroyed the grasses on vast acreages of cattle 
range, but always within the same area of northeastern New Mexico. The first such outbreak 
was reported in Colfax County during the first decade of this century, and as recently as 
1970 a similar outbreak was occurring in the same area. Between 750,000 and 1,000,000 
acres were treated in 1970 with the insecticide, toxaphene, much of the treated land lying 
in the watershed of the Canadian River in Colfax County. H. oliviae is one of only two North 
American Hemileucinae whose numbers fluctuate to such an extreme that they become 
serious pests at their population peaks, the other being Coloradia pandora lindseyi. 

The life history of Hemileuca oliviae was the subject of an outstanding paper by C. N. 
Ainslie ( 19 IO). The species first appeared in destructive numbers in 1904 or 1905 in the 
vicinity of Springer Lake, New Mexico, an irrigation reservoir a few miles from Springer, 
Colfax County, and continued at outbreak levels throughout the known range of the species 
for about the next ten years. Vast areas of cattle range were denuded of grass or very nearly 
so during this period. Ainslie found that oliviae feeds only on the native grasses, the following 
species being the main food plants: hairy mesquite grass, Bouteloua hirsuta Lag., grama grass, 
B. oligostachya Torr., racemed Bouteloua, B. curtipendula (Michx.) Torr., buffalo grass, 
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Buchloe dacryloides (Nutt.) Engelm., hair-grass dropseed, Sporobolus airoides Torr., Hilaria 
cenchroides H.B.K., Hall's beard grass, Andropogon Hallii Hack., Texas timothy, Lycurus 
phleoides H.B.K., marsh spike-grass, Distichlis spicata (L.) Greene [D. maritima Rafin.], 
Sitaniumjubatum]. G. Smith, blue-joint, Agropyron Smithii Rydb., Hordeum caespitosum Scribn. 
and brome grass, Bromus polyanthus Scribn. The grama grasses (Bouteloua species) seemed to 
be the first choice. It was observed that the larvae often rested in clusters on the stems of 
various weeds but did not eat them. Ainslie believed that overgrazing, with consequent 
proliferation of certain introduced weeds, provided the larvae with much more protection 
from the lethal effects of the hot sun than would normally have been available, and that this -
might have contributed to the enormous population increase. 

Although the great outbreak of the range caterpillar during the first decade of this 
century was mainly within New Mexico (as with all subsequent outbreaks), the species did 
make its appearance in nearby states. "On October 29, 1909, multitudes of Hemileuca 
moths, many of them very fresh and unworn, were flying about the electric lights at Trinidad, 
Colo." "On November 4 a number of these moths were taken at the lights at Las Animas, 
a town lying 100 miles northeast of Trinidad, Colo." "At Garden City, Kans., November 5, 
1909, a number of moths, believed to be of this species, were seen about the electric lights, 
but it was a warm night, the moths were active, and no captures were made .... There 
exists a doubt as to the presence of the species in Kansas, but it is known to be in Texas, 
Oklahoma, New Mexico, and Colorado" (Ainslie, 1910: 62). 

Oliviae is thus nocturnal and comes to light, unlike most members of the genus. However, 
the moths begin their flight activity between 4 :30 in the afternoon and dusk, and so are 
crepuscular as well as nocturnal. Apparently the females are not sexually mature until 
they have flown for a night or so. "October 16, 1908, a number of females, perhaps 20, were 
moved, late in the afternoon, to one plant for better observation. Between 5 p.m. and dusk 
every member of this colony rose in the air and disappeared, not one having attracted a 
mate, although males were numerous all about. The same experiment was tried several 
times during both 1908 and 1909, with the same result, while mated couples were everywhere 
clinging to the weeds" (Ainslie, 1910: 83). 

The adults fly from 1 October to mid-November, and the eggs overwinter. 
The fifth stage (last instar) larva is described as follows: Head smooth, shining dark red 

or black, with hairs coarse, white, intermixed with shorter ones even to vertex; mouth parts 
and antennae black. Body with ground color yellow, grayish yellow, or black, densely 
covered with large, flattened, yellow granules (secondary tubercles), so that general effect 
is yellow; subdorsal and lateral lines of granules thinned out, giving effect of indistinct, 
darker bands. Thoracic legs and anal plate black; abdominal legs darkly shaded. Secondary 
hairs short, pale. Usual branched, spinose tubercles of body blackish, rather short except 
for prothoracic ones and middorsal one on ninth segment which are about twice as long as 
the others. Lateral spines slender, sparsely branched, inconspicuous. The larva was figured 
by Ainslie (1910) and by Cockerell (in Packard, 1914, pl. 24, fig. 4). The latter shows the 
spines more accurately than Ainslie, except that the spines of the two lateral rows are shown 
to be as highly developed as the more dorsal ones, which is not the case in the many preserved 
larvae in the collection of the United States National Museum. 

The types of oliviae, sujfusa and grisea are all in the United States National Museum and 
represent only stages within the normal range of color variation, grisea being rather well 
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marked like the specimen shown on plate 7, figure 4, and suffusa somewhat melanic. The 
type of oliviae was taken at Sante Fe in the autumn of 1897. The oldest name in this group of 
brown-winged species, sororius (Henry Edwards) (1881: 100), refers to a Mexican form more 
closely related to hualapai (Neumoegen) or mania (Druce) than to oliviae. The female type of 
sororius in the American Museum of Natural History has relatively dark brown forewings 
with contrasting white transverse lines, and deep pinkish hindwings, unlike any females of 
oliviae that I have seen but at least superficially similar to some females of mania (see discussion 
under H. hualapai). 

Hemileuca maia (Drury) (Buck Moth*) 
PL. 8, FIGS. 6-8. TEXT FIGS. II h; 15 a, b (McD. 830). 

Phalaena Attacus maia Drury, 1773, Illus. Nat. Hist. Exotic Insects, 2: 42, pl. 24, fig. 3, index. 
Type-locality: New York. 

Bombyx proserpina Fabricius, 1775, Systema Entomologiae, p. 561. 
Type-locality: America. 

Hemileuca maia ab. lintneri Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 117, 
pl. 68, fig. l l. 

Type-locality: Albany, New York. 

This is the well-known and widely distributed buck moth of the eastern half of the United 
States. Although it reaches southern New England and central Michigan, there are no 
Canadian records, Holland's mention of its occurrence in Nova Scotia being erroneous. 
Throughout most of the region where it occurs, maia is the only species of Hemileuca, and 
there is nothing that could be mistaken for it. However, along the extreme northern 
boundary of its range there has in the past been much confusion with the Spiraea-feeding 
H. lucina, and in the northern Midwest there is a perplexing area of overlap with the willow
feeding nevadensis. In Texas there is again some possibility of confusion with nevadensis and 
also with grotei and diana, although the latter two species are much more distinct from maia 
than is nevadensis. In the northern half of its range maia is invariably associated with scrub 
oak (Q,uercus ilicifolia Wang.) and is not to be expected in areas where this tree does not grow. 
In the southern stat~s it evidently feeds on certain other species of oaks. Maia emerges in the 
fall and is a day-flyer. 

Hemileuca maia differs in appearance from nevadensis and lucina mainly in having the wings 
more densely scaled and thus darker, more intensely colored, less translucent, and generally 
in having the pale band of the forewing much narrower. This last character is highly 
variable, and occasional specimens may have a band almost as wide as that of nevadensis, or, 
more frequently, so reduced as to be broken into two separate spots. Maia is peculiar in 
nearly always having the pale band of the forewing narrower above than beneath; this is 
found only very rarely in nevadensis . .Nevadensis, in the eastern part of its range, loses the pale 
yellow thoracic vestiture so characteristic of the species in the far west, and hence this 
difference between nevadensis and maia, thought by earlier authors to be diagnostic, is 
unreliable. There is little indication of geographical variation in maia, except that Florida 
specimens may show an increased tendency toward reduction of the yellowish band of the 
forewing. 
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I could find nothing in the male genitalia by which one might reliably distinguish 
between maia and nevadensis, although lucina appears to have good characters which are 
described under that species. 

Most material of maia in collections seems to have come from the pine barren or sand 
barren areas in the southeastern states, or in Virginia, West Virginia, Pennsylvania, New 
Jersey, New York and Massachusetts, and in Ohio, Indiana and Michigan. The most 
northerly records that seem likely to be authentic are from southern New Hampshire 
(Webster, lntervale and near Raymond), Albany, New York, Michigan north to Lake and 
Roscommon Counties, and Madison, Wisconsin. There is one specimen supposed to have 
been taken near Bridgton, Maine (A. E. Brower, in litt.), not an unlikely record as there 
are patches of scrub oak in evidence along the highway between that locality and Conway, 
New Hampshire. The distribution of maia extends thence southward and westward at least 
to Vero Beach on the east coast and Citrus County on the west coast of Florida, to Alabama, 
Mississippi, Louisiana, Texas, Oklahoma, Kansas, Arkansas, Missouri and Illinois. The 
Oklahoma record is a single specimen in the United States National Museum from Anadarko 
[Caddo County]. Texas records are few, but there are several, including four reared speci
mens from Sonora [Sutton County], from larvae found on oak, and one in the American 
Museum of Natural History labelled Fredericksburg, 19 November 1941. Texas examples 
appear to be normal maia in every respect, except for a possible tendency toward more 
translucent wings. 

The problem of the relationship between maia and nevadensis perhaps deserves further 
comment. It had been my supposition that everything in this complex that fed on willow 
would turn out to be nevadensis. For most areas this hypothesis works well, but there is an 
apparent zone ofintergradation between the two species in the northern Midwest. Specimens 
examined from the Dakotas and Minnesota have very wide pale bands, and I would call 
these nevadensis without hesitation. However, from Madison, Wisconsin, I have seen specimens 
of this type, as well as normal maia and others that appear half way between. The matter 
is further complicated by the occurrence in Illinois and elsewhere in the Midwest of a form 
that looks like maia but which is supposed to feed only on willow. According to Alex K. Wyatt 
of Chicago, "the local specimens are definitely feeders on willow. I have found both eggs 
and larvae in years past. Some of my associates have also found and reared them on willow 
and not a single instance has been reported of larvae on oak or aspen, though both occur 
in the same terrain" (quoted from a letter to McDunnough). Worthington (1878: 16) also 
recorded the larvae on willow in the Chicago area, stating further that, "after the third 
moult, they wander away and feed on anything available." Whether the two forms actually 
overlap, look alike, but remain distinct in that area, or whether this is a case involving 
hybridization along a line of contact, is impossible to determine on the basis of information 
available to me. Although collections contain a fair accumulation of reared material, I 
have been handicapped by the almost universal failure of collectors to put precise host data 
on their specimens. Even McDunnough, early in his career, was guilty of this, as I have 
before me a reared series of maia from Decatur, Illinois, from the Barnes collection, with no 
indication of the host plant. One can only assume that it was some kind of oak. 

Apart from the willow-feeding population discussed above, maia seems to be associated 
exclusively with scrub oak where this tree occurs, and with other oaks westward and 
southward beyond the range of Q,uercus ilicifolia. Although I have examined a large number 
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of preserved larvae, most of these had no host data, or just "oak" given as the food plant. 
One half-grown larva from Orleans Parish, Louisiana, was collected from live oak, Q,uercus 
virginiana Mill. Abbot (in Abbot and Smith, 1797, pl. 50) illustrated the larva on an oak that 
resembles black jack oak (Q,uercus marilandica Muench.). Roy 0. Kendall reported (in litt.) 
finding many larvae and egg masses of maia on Q,uercus virginiana var. fusiformis (Small) 
Sarg. in Bexar County, Texas. He also once found three larvae on Q,uercus Shumardi Buckl. 

Hemileuca maia has been reported to feed on a variety of other plants, most almost certainly 
in error. This is partly explained by the habits of the larvae, which, when about half grown, 
lose their gregarious nature and disperse widely in all directions. They are then often found 
resting on plants upon which they do not normally feed, and in some instances these may 
have been wrongly assumed to be the host plants. For example, in the collection of the 
United States National Museum there is a half-grown larva labelled "Prestonburg, Ky., on 
strawberry foliage." Another factor that has been misinterpreted is indiscriminate oviposition 
by the female moth on the wrong food plant. Egg masses have been found on apple and 
peach twigs in Maryland, Missouri and Kansas, those from Maryland being preserved in the 
United States National Museum, the others having been reported by C. V. Riley, who 
commented: "larvae hatching from such eggs refused to eat the leaves of those trees, and 
commenced to die, until I gave them oak leaves-a fact which does not speak well for the 
supposed infallibility of instinct" (1873: 129). Later in the same work (p. 132) Riley 
expressed the belief that oak is the usual food plant of maia, but added: "my first worms 
were found abundantly on the scrub willow ( S. humilis) in northern Illinois, in 1862; and I 
have also found them on a rose-bush. Maj. J. R. Muhleman, of Woodburn, Ills. also tells me 
that he has found them abundantly on the common Hazel, and Mr. Glover gives, as food
plant, the wild Black Cherry." It is interesting to note that another oak-feeder, Anisota stigma, 
accepts hazel as an alternate host, and this raises the question of whether maia does the 
same, or whether Anisota larvae on hazel were mistaken for Hemileuca maia. Although an 
association with scrub oak is obvious throughout much of the range of this species, the 
uncertain significance of some of the other reported foods, including willow, awaits careful 
investigation. 

The larvae vary from almost black to light, variegated, yellowish brown. The appearance 
of the dark ones very much suggests that of the butterfly, Njmphalis antiopa (L.), and the 
coloring of the light ones comes close to that of H. nevadensis. The pale larvae of maia seem to 
differ from those of nevadensis in their tendency to have a more conspicuous, broad, yellowish 
spiracular stripe, contrasting with a uniformly darker dorsal area. In nevadensis the dorsum 
is also yellow, separated from the lateral yellow stripe by a definite, though mottled or 
spotted, dark supraspiracular stripe not apparent in maia. There is some evidence that the 
variation is geographical, northern larvae being dark, southern ones paler. The spines of 
maia are generally longer than those of nevadensis, but I can find no other structural differences. 
Good illustrations of some instars were given by Packard ( 1914, pl. 22), but his first instar 
"color variety)' on willow, pl. 21, fig. 2, from Brookings, South Dakota, is nevadensis. 

Maia sometimes does not emerge until the second year. Larvae that I collected on scrub 
oak on the island of Martha's Vineyard in early July 1947, soon pupated, but adults did not 
emerge until 11 and 18 October 1948. 

The peak of the flight period occurs in October almost everywhere, although it may begin 
in late September northward and extend into November or even December southward, 
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the December records all being for Florida. In Texas it flies in November. The moths fly 
very swiftly in bright sunshine, about the time the leaves are falling, and deposit their eggs 
in masses encircling the twigs of the food plant. The eggs overwinter, hatching when the new 
leaves appear the following spring. Worthington ( I 878: I 6), again referring to the willow
feeding population in the vicinity of Chicago, reported adults flying in abundance in 
October, but only during the morning. Hundreds could be seen flying before I 2 noon, but 
none after 1 p.m. 

The type of maia may no longer exist, but Drury's figure is unmistakable. The specimens 
that probably served as the types of proserpina Fabricius were reported still in existence in the 
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FIGURE 15: MALE GENITALIA OF HEM/LEUGA SPECIES 

a. H. maia. Nelson County, Virginia c. H. nevadensis. Reno, Nevada e. H. lucina. Bowdoin, Maine 

b. Aedoeagus of same specimen d. Aedoeagus of same specimen f Aedoeagus of same specimen 
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collection of the University of Glasgow in 1910, although in poor condition (Kerr, 1910: 110 ). 
Lintneri is simply an extreme variant in which the pale band of the forewing is entirely 
wanting. The type is the specimen from Albany, New York, figured by Cockerell (in 
Packard, 1914, pl. 68, fig. 11), and should be with what remains of the Lintner collection 
at the New York State Museum. 

Hemileuca nevadensis Stretch 
PL. 8, FIGS. 12-21. TEXT FIGS. 11 a-e; 15 c, d (McD. 831a, 832, 832a). 

Hemileuca nevadensis Stretch, 1872, Illustrations ef Zygaenidae and Bombycidae ef North America, 
I: 108, pl. 4, fig. IO. . 

Type-locality: Dayton, Nevada. 

Hemileuca californica Wright, 1888, Can. Ent., 20: 31; 1906, Buttetjlies ef the West Coast ef the 
United States, p. 256, pl. 32, figs. 486, 486b. NEW SYNONYMY . 

Type-locality: Southern California. 

Hemileuca artemis Packard, 1893, Proc. American Phil. Soc., 31: 172. 
Type-locality: Las Cruces, New Mexico. 

Hemileuca lucina latifascia Barnes and McDunnough, 1916, Can. Ent., 48: 224. NEW 

SYNONYMY. 

Type-locality: Aweme, Manitoba. 

This species replaces Hemileuca maia in the western half of the continent, although it extends 
eastward almost to the Great Lakes in the northern Midwest where there is a confusing area 
of intergradation in Wisconsin and Illinois. In the adult, nevadensis differs from maia mainly 
in the width of the pale bands, these being much wider in nevadensis, the outer edge of the 
yellowish band on the forewing being nearly always parallel to the outer margin of the 
wing, and the discal spot of the forewing usually well separated from the blackish basal 
area. In maia, the pale bands tend to be much narrower above than beneath; in nevadensis 
they are nearly always the same above and beneath, with only rare exceptions. In nevadensis 
the outer edge of the pale band on the forewing is often slightly crenulate. The light yellow 
thoracic vestiture of nevadensis, held by earlier authors to be the major diagnostic feature 
distinguishing nevadensis from maia, breaks down in the eastern portion of the range. Specimens 
from the Dakotas, Manitoba, Colorado, and northeastern New Mexico have just as dark a 
thorax as maia. Even some topotypical specimens from Nevada have a dark thorax. The 
yellow thorax is best developed in specimens from Arizona and California, so this character 
should be viewed only as a trend of increasing frequency toward the Southwest. Nevadensis 
also differs from maia in its choice of food plants, being associated always with willow or 
poplar rather than oak, and evidently in the color of the larva, but I could see nothing in 
the genitalia that would distinguish the two species. My decision to continue treating them 
as distinct may be questioned by some, but I think that most of the differences described 
are consistent and probably significant. 

Hemileuca nevadensis has a very wide distribution from San Diego County, California, 
eastward through Arizona, New Mexico, to central Texas (Fredericksburg, 19 November 
1929, A. A. Mathewson, one male in United States National Museum), thence northward 
both east and west of the Rocky Mountains. North of Nevada it occurs at least to the 
Columbia River (Boardman, Oregon, figured on plate 8, figure 14), and eastward its 
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known distribution extends through Colorado, Nebraska, South and North Dakota, into 
southern Manitoba and Saskatchewan, Minnesota (plate 8, figure 13) and Wisconsin. In 
Wisconsin and Illinois there is an apparent zone of overlap where nevadensis and maia meet 
and probably hybridize, a problem further discussed under the latter species. They may 
also meet in central Texas, as material examined from Fredericksburg appeared to include 
both. 

The flight period is about the same as that of maia, beginning in September in the Dakotas 
and western Canada, later southward. The emergence dates for southern California extend 
from late October to early December. Like its eastern counterpart, nevadensis is a very active 
day-flyer. 

Criddle gave a fascinating account of how he collected the males of nevadensis after 
discovering that they could be attracted by the smoke of a small fire of dead grass and leaves, 
near Aweme, Manitoba (as latifascia, 1919): "A moth would be seen dodging backwards 
and forwards across the smoke as if seeking the strongest part of it, but at the same time 
steadily moving nearer to its source. Soon it was hovering over the fire and shortly after 
found a resting place in a convenient cyanide bottle. Others quickly followed, perhaps two 
or three at once, and the sport became fast and exciting ... A bright, sunny day with a 
breeze sufficient to keep the smoke low provided the ideal conditions. We noted that these 
moths came towards the fire without hesitation ... hovered over it, and at times flew directly 
into the flames." Criddle further noted that it appeared as though the smoke influenced the 
moths as a sexual attractant. 

The larva was well illustrated by Packard (as artemis, 1914, pl. 23), and by Comstock and 
Dammers ( as californica, 1939: 1 1 o-1 1 2). As already noted in the discussion of maia, 
nevadensis has a much paler, yellower larva, the same color dorsally as laterally, and with 
generally shorter spines than maia. 

Unlike the oak-feeding maia, nevadensis is associated with Salicaceae, primarily willows, 
although there are also authentic reports of larvae feeding on poplars of various species, 
and scattered references to other hosts. Larvae were found on a willow identified as Salix 
longifolia at Brookings, South Dakota, but they were reported as maia (Aldrich, in Packard, 
1914: 11 7) ; also on this same willow and on Populus Fremontii Wats. in New Mexico 
(Townsend, in Packard, 1914: 122). In the collection of the United States National Museum 
there are several preserved larvae from willow, including examples from southern California, 
and one, from Plainview, Nebraska, supposed to have been feeding on plum. There are 
also two egg masses found on "hybrid poplar" at Mandan, North Dakota. Norman Criddle 
collected the larvae of latifascia on "aspen poplar" [Populus tremuloides Michx.] in a sandy 
area near Aweme, Manitoba, and a collection was reported (as latifascia), also on P. 
tremuloides, by McGugan et al. (1958: 47). The latter consisted of 41 larvae found 28 miles 
north of North Battleford, Saskatchewan, on 25 June 1949. These were reared to maturity 
on trembling aspen and 14 adults were obtained. It would appear that there is some 
geographical variation in food plant preference. 

The name nevadensis was based on two males taken at Dayton, Nevada, a locality near 
Virginia City, which was a favorite hunting ground of Henry Edwards. The specimens no 
longer exist, or at least they are not with the remains of the Stretch collection at the California 
Academy of Sciences, but the figure given by Stretch leaves no doubt about the identity of 
the species. A copy of this figure was given by Wright in his Butterflies of the West Coast of the 

120 FASCICLE 20.2A 



BOMBYCOIDEA 

United States, along with figures of his californica, which he insisted was a species distinct from 
nevadensis (1906, pl. 32, figs. 485,486, 486b). Although californica does tend to have narrower 
bands, there is hardly sufficient difference between material from Nevada and California 
to justify subspecific status for californica. I do not know whether the specimens that served 
as the original types of californica still exist. Hemileuca artemis was described from an only 
partially expanded female, reared from a pupa received by Packard from C.H. T. Townsend. 
There are good topotypical specimens in the United States National Museum, and these 
do not seem to differ from nevadensis in any way except that the females, like those from 
Arizona, are unusually large. Latifascia, of which I figure two specimens of the type series 
(plate 8, figures 20, 2 1), was incorrectly associated by McDunnough and others with lucina, 
but its genitalia are clearly those of nevadensis or maia, not lucina. The food plant, Populus, and 
the larvae, described by Criddle simply as "handsome black and yellow caterpillars" 
(1919: 99), also clearly reveal the relationship to nevadensis. It was my original intention to 
treat latifascia as a subspecies of nevadensis, but after careful study of the 13 specimens from 
Manitoba in the United States National Museum I am not at all sure that the differences 
are great enough to justify it. This material does seem to be characterized by unusually 
translucent wings, as noted by Barnes and McDunnough, as well as very slightly narrower 
blackish bands on the outer margins and slightly smaller discal spots on both wings, but in 
these characters the Manitoba population merely represents one end of a very gradual dine, 
californica being the opposite extreme. The food plant was thought to be unusual but as already 
indicated above, nevadensis is also known to feed on Populus elsewhere. Perhaps latifascia 
does differ in some ways not convincingly evident in the material available to me, but this 
needs to be demonstrated by further investigation. Latifascia was described from five males 
and one female, of which all but one male are in the United States National Museum. The 
specimen labelled type male in McDunnough's handwriting is a close match for the male 
cotype figured (plate 8, figure 20) but not as fresh a specimen. 

Hemileuca Lucina Henry Edwards 
PL. 8, FIGS. 9-1 r. TEXT FIG. 15 e,f (McD. 831). 

Hemileuca maia var. lucina Henry Edwards, 1887, Ent. Americana, 2: 14. 
Type-locality: Norway and near Bangor, Maine; herein restricted by lectotype designation 
to Norway, Oxford County, Maine. 

Hemileuca lucina ab. obsoleta Reiff, 1 g ro, Psyche, 17: 30. 
Type-locality: Raymond, New Hampshire. 

Hemileuca lucina ab. lutea Reiff, 1 g ro, Psyche, 17: 3 r. 
Type-locality: Raymond, New Hampshire. 

In boggy meadows and old fields overgrown with low shrubbery in northern New England 
and northern Michigan, there occurs a moth that looks like a small, glassy-winged apparition 
of Hemileuca maia. This is Hemileuca lucina, a species formerly much confused with maia but 
clearly well differentiated from both maia and nevadensis in its unusual food plant association, 
as well as in larval and genital characters. The food plant is meadow-sweet, Spiraea latifolia 
Borkh. Although this shrub occurs widely and often very commonly in the northeastern 
United States and eastern Canada, lucina is much more restricted in distribution and tends 
to be highly localized. It may occur abundantly in one locality but seem permanently 
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absent from other areas which appear equally suitable. H. lucina is not a bog species in the 
true sense of the term, although it has at times been described as such. Spiraea latifolia is not 
usually associated with the heath vegetation of real Sphagnum bogs, but grows in wet soil 
along with willows and alders in old fields and pastures, open swamps, and sometimes with 
low, meadow vegetation around the margins of bogs or in situations that are intermediate 
between bog and meadow. 

Because of the subhyaline wings, the banded pattern, although very similar to that of 
maia, is less contrasting. The bands are somewhat wider, intermediate between those of 
maia and nevadensis, and the outer edge of the pale band on the forewing cuts almost straight 
across from inner margin to costa as in maia; it is not curved parallel to the outer margin 
as in nevadensis. As in maia, the pale bands tend to be narrower above than beneath, but not 
as much so. The discal spot of the forewing often stands isolated within the pale band, well 
set off from the dark antemedial area which it nearly always adjoins in maia. There tends to 
be more pale yellowish hair on both thorax and abdomen than in maia. 

The male genitalia differ slightly from those of both maia and nevadensis in having a slightly 
shorter, stouter form, a longer medial process on the transtilla (rather deeply notched in one 
of the specimens examined), and a distinctly shorter, usually more deeply cleft uncus. 

It is surprising that this species should have so limited a distribution. I have seen it only 
from the southern half of Maine, southern New Hampshire and northern Massachusetts, 
although it is reported from the Seney Wildlife Refuge, Schoolcraft Co., Michigan, where it 
was taken by E.G. Voss on 15 August 1964 (M. C. Nielsen, in litt.). Also, I suspect that the 
larvae supposedly feeding on cranberry at Denster, Wisconsin, reported in Packard (1914: 
1 19), were lucina, although one of these, still preserved in the United States National Museum, 
seems peculiar in having a sharply-defined, pale, almost white, spiracular stripe. 

Many specimens of lucina have been distributed to collectors from Lincoln, Enfield and 
Passadumkeag, Maine, and I once found a colony of larvae in a small, partly overgrown, 
boggy meadow at Costigan, also in Penobscot County, Maine. I have examined other 
specimens from Skowhegan, Surrey, Augusta, Alfred and Bowdoin, in southwestern Maine, 
Raymond, Rockingham County, Concord and Shelburn, New Hampshire, and from 
Manchester, Essex County and Winchendon, Worcester County, in Massachusetts. In the 
literature it is also reported from Worcester, Massachusetts, and from West Swanzey and 
Fitzwilliam, New Hampshire (Cockerell, quoting Forbes, in Packard, 1914: 119). 

H. lucina has never been found in Canada, but it would be surprising if it were not present 
in Ontario or New Brunswick. I searched in vain for this species during my 22 years as a 
resident collector in Nova Scotia, where the food plant grows almost everywhere, and was 
convinced that it did not occur there. Where lucina does occur, it can be exceedingly 
abundant. Reiff (1910) reported seeing an estimated 20,000 larvae near Raymond, N.H. 
on 19 June 1909, all on Spiraea latifolia. In the same paper he mentions the finding of maia 
larvae on oak just a few miles away, so the two species evidently overlap in that region. 

Emergence of reared adults generally begins during the first week of September and may 
continue until late September. It is assumed that this approximates the natural flight period. 
Like its allies, lucina is diurnal and is never attracted to light; thus nearly all material in 
collections has probably been reared. 

The larva of lucina is a slightly lustrous, purplish black, finely dusted with yellow and with 
a concentration of yellow dots laterally where they form a broad but ill-defined spiracular 
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stripe. The general impression is that of a rather uniformly dark larva, very similar to the 
darkest form of maia. The branched spines are noticeably shorter than those of maia, more 
like the spines of nevadensis. There are 17 inflated larvae from Maine in the collection of the 
United States National Museum. It is not known whether the larvae will feed on Spiraea 
tomentosa L., also common in the same region, only S. latifolia having been reported. The 
specimens of lucina that I reared emerged as adults the same year; whereas some material 
of maia that I collected in Massachusetts remained in the pupal stage until September of 
the second year. 

The type material of lucina is in the American Museum of Natural History, and I hereby 
designate as the lectotype a male labelled: "Norway, Maine/Type specimen/No. 9029, 
Collection Hy. Edwards/ Type No.-A.M.N.H./ LectotypeJ. McD[unpublished]/Hemileuca 
lucina Hy. Edw." The types representing the aberrational names obsoleta and lutea were 
originally in the collection of the Bussey Institution of Harvard University, and are now in 
the Museum of Comparative Zoology. The name obsoleta was proposed for specimens in 
which the pale bands of the forewings were narrow to the point of obsolescence; lutea was 
proposed for specimens in which the bands were described as "cream yellow." 

Hemileuca grotei Grote and Robinson 
PL. 8, FIG. 3; PL. II, FIG. 7. TEXT FIG. 16 a, b (McD. 834). 

Hemileuca grotei Grote and Robinson, 1868, Trans American Ent. Soc., 2: 192, pl. 2, fig. 60. 
Type-locality: Texas. 

This rare species, previously regarded as conspecific with diana, and even, by some authors, 
with maia (e.g., Bouvier, 1932: 398-399), is known only from Texas and New Mexico. By a 
narrow margin, it is the smallest, most delicate species of the genus occurring in the United 
States. Although superficially resembling maia, it is easily distinguished by its smaller size, 
whiter, narrower bands which are generally the same width on both the fore- and hindwing, 
differently shaped discal spots, the encroachment of the blackish basal area upon the discal 
spot of the hindwing, and the absence of the long apical spine on the foretibia found in maia, 
lucina and nevadensis. Grotei is usually distinguished from diana by the character of the white 
band on the forewing; in grotei this band is slightly more basad and is usually completely 
interrupted by the blackish shading that encircles the discal spot; in diana, the band lies 
just beyond the discal spot, is not interrupted but only indented at that point. Also, males of 
grotei may have the white band reduced to one or two small spots on each wing; in diana 
the bands appear to be more nearly equal in the two sexes. Males of both species have the 
abdomen tipped with orange-red hair, as in the species of the maia group. Characters of the 
genitalia readily distinguish grotei not only from maia, but also from its closer ally, diana. 
The labial palpi appear to be wanting in grotei. In diana they are clearly present and bilobed 
as in the maia group, although extremely minute. 

Despite the great similarity of appearance between grotei and diana, the male genitalia 
of grotei are more like those of maia. Grotei and diana differ considerably in the shape of the 
tegumen, valve and in the form of the saccus, as may be seen from the accompanying figures. 

Hemileuca grotei is known only from Kerrville and the Kerr Wildlife Management Area, 
near Hunt, Kerr County, Helotes, Bexar County, Lake Brownwood State Park, Brown 
County, and from Edwards County, Texas, and from Jemez Springs, Sandoval County 
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FIGURE 16: 
MALE GENITALIA OF HEM/LEUGA SPECIES 

and Maxwell, Colfax County, New Mexico. 
The last mentioned record is a female in the 
United States National Museum reared from 
"scrub oak", 6 September 1916 by D. J. 
Caffrey. The one female from Jemez Springs, 
which has the white bands reduced as in some 
Texas males, bears the date 8-15 September. 
Although I have seen only nine males and six 
females of this species, Roy O. Kendall of San 
Antonio has collected both adults and larvae 
and kindly made his collection data available 
to me. His numerous records from three coun
ties of central Texas indicate a brief flight 
period in that area from II to 24 November, 
although older specimens from New Mexico, 
mentioned above, bear dates in September. 

The usual host plant in Bexar and Brown 
Counties! Texas, is Q,uercus virginiana var. 
fusiformis (Small) Sarg.; a few larvae were 
reported from Q,uercus virginiana Mill. in Kerr 

a. H. grotei. Kerrville, Texas C, H. diana. "Burn. Co., Tex." County. The eggs are laid in the usual over-
b. Aedoeagus of same specimen d. Aedoeagus of same specimen wintering bands or clusters about the twigs of 

the food plant and hatch the following March. 
The larvae take two months to mature and pupate at or just beneath the surface of the soil 
about the second week of May. 

In their original description of grotei, Grote and Robinson used an unpublished manuscript 
name that Hopffer had proposed for specimens in the Imperial Museum at Berlin. They 
stated that there were two specimens, a male and female, in the Berlin Museum. These had 
been collected in Texas by Friedrich, but the exact locality was not specified. A female 
figured by Grote and Robinson (1868, pl. 2, fig. 60) clearly represents the present species. 
Good colored figures of both sexes were given by Draudt ( 1930, pl. 12oe), and his female so 
closely matches the one illustrated by Grote and Robinson that it seems likely that his figures 
represent the two original type specimens. The female that I figure from Kerrville, Texas 
also agrees very closely with that shown in the original description. 

Hemileuca diana Packard, RE v Is ED s TAT us 
PL. 8, FIGS. 4, 5. TEXT FIG. 16 c, d (McD. 834a). 

Hemileuca diana Packard, in Hayden, 1874. Ann. Rept. U.S. Geo!. Surv. Terr. for 1873, p. 557, 
fig. 13. 
Type-locality: Plum Creek, Colorado. 

This species, regarded by most authors as a western race of grotei, is clearly distinct in 
characters of the male genitalia, as will be evident from a comparison of the text figures. It 
otherwise differs from grotei mainly in the possession of small but distinct labial palpi and 
in the nature of the white bands on the wings. In diana these bands are more nearly equal 
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in the two sexes and situated a little farther out toward the margins of the wings, so that the 
band on the forewing is merely indented on the inner side by the discal spot, not completely 
bisected as is usually the case in grotei. The apical spine on the foretibia, characteristic of the 
maia-nevadensis complex, is usually absent in diana, but one of the six females in the United 
States National Museum possesses such a spine, fully developed and obvious on both tibiae, 
and almost as long as that of maia or nevadensis. Like grotei, diana is little-known and rare in 
collections. I have seen only 11 specimens. 

Diana is known from the Chiricahua Mountains, Cochise County, Arizona, and from 
Texas and Colorado. Excepting the type, the only known Colorado record is a specimen 
reported by Cockerell ( 1888). This was taken on the north slope of Grand Mesa, Mesa 
County, on 20 September 1887 in oak scrub identified as Q,uercus undulata. In the American 
Museum of Natural History there are two old specimens from Texas, one without further 
data, and the other labelled "Burn[ et]Co., Tex., 9. 16." This seems a strangely disjunct 
distribution, and it is likely that diana occurs more widely in the Southwest but has remained 
uncollected. The contrasting black and white pattern and reduced eyes of diana and grotei 
provide almost certain evidence that both species are day-flyers. The nine Arizona 
specimens in the United States National Museum mostly bear dates between 29 August and 
15 September 1907-8, but one is dated 13 November 1907 and another 8-15 October. 
The September dates agree well with the date of capture given for the type, 12 September. 

Nothing is known of the host plant or early stages of Hemileuca diana. 
The type of diana is a female collected on Plum Creek, a northward flowing tributary of the 

South Platte River, Colorado, on 12 September (1873), by W. L. Carpenter, who was 
• attached to the U.S. Geological Survey as a naturalist. The figure accompanying the original 

description is a drawing of this specimen and appears very similar to the female figured in 
the present work (plate 8, figure 5). The type, or at least a female labelled as such, is 
contained in the collection of the Museum of Comparative Zoology, Harvard University. 

Hemileuca Juno Packard 
PL. 8, FIGS. 1, 2. TEXT FIG. 17 d, e (McD. 833). 

Hemileucajuno Packard, 1872, Fourth Rept. Peabody Acad. Sci., p. 87. 
Type-locality: Border of Arizona and Sonora. 

Hemileucayavapai Neumoegen, 1881, Papilio, 1: 172. 
Type-locality: "Sierra Colorado and San Pedro river, Arizona." 

Hemileuca juno is unique in several respects. It is the only species of the genus with a well
developed white band in the forewing and an almost solidly black hindwing. In males the 
hindwing is commonly all blackish except for a small, pale discal spot; females not in
frequently have diffuse vestiges of the pale bands on the hind wings. The forewing of juno 
is narrower and the outer margin less convex than is usually the case in the other dark species 
with whitish median bands, and the white band, which is traversed by dark veins, is more 
oblique, its outer edge being nearly parallel with the outer margin. Another distinctive 
feature is the presence of a weak but persistent longitudinal whitish dash just behind the 
radius, in the basal third of the forewing. Such a marking ·may be found elsewhere only in 
electra. Occasional specimens may have dark areas of the wing evenly dusted with light 
scales, sometimes heavily, giving them a grayish appearance, especially the outer marginal 
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area of the forewing in females. This is evident in the female figured. Juno is one of only two 
white-banded black species in which the males have half or more than half of the abdomen 
red dorsally. In all other such species of Hemileuca, except chinatiensis, only the tip of the 
abdomen is red. In females of juno it is slightly reddish at the tip only. The fused labial 
palpi of juno are not bilobed at the end as in most species of Hemileuca, but resemble the 
pal pi of neumoegeni, burnsi and the tricolor-oliviae complex. 

It should be emphasized that juno is a variable species. Some specimens are extremely 
dark, almost entirely blackish except for a pale patch beyond the discal spot, while others 
are so heavily sprinkled with light scales as to be quite grayish in appearance, the latter 
condition being further exaggerated by development of at least the anterior half of the pale 
band on the hindwing. 

The male genitalia, although clearly different from those of all other species, reveal a 
closer affinity to electra than to anything else. However, the whole structure is more elongated, 
the tegumen having a more regular cylindrical form, and the valves and uncus being longer 
and more fully developed. 

Hemileuca juno occurs from northern Mexico through New Mexico, Arizona, the arid 
western region of southern California, and Utah, and has been reported from as far north as 
Idaho (Comstock and Dammers, 1939: 116). Most of the material in collections is from 
Arizona, where juno is evidently at least locally common. However, for many years few 
turned up, and the species was thought to be very rare. The time of adult emergence extends 
from 21 September to 4 December. This is based on reared material, but there is no reason 
to doubt that the natural flight time falls within this period. 

The larva was first described by Henry Edwards ( 1887: 167), but his notes were brief 
and inadequate. A much better discussion of the early stages was given by Comstock and 
Dammers ( 1939: II 6-II 8), with figures of larva and pupa. The only known food plant is 
mesquite (Prosopis). 

The larvae described by Comstock and Dammers were found by Robert Andrews and 
Lloyd Martin on 11 May 1938, near Wickenburg, Arizona, where they were feeding on 
Prosopis julifiora DC. These were offered Eriogonum and Acacia, both of which they refused. 
Several were reared to the pupal stage on mesquite, and the first adult emerged 26 
September 1938. The mature larva is described as follows: Head black, covered with short 
white hairs; thoracic legs black, prolegs light gray-brown; ground color of body velvety 
black, thickly studded with round white spots (secondary tubercles), each of which bears 
a short white hair; usual spinose tubercles well developed, those on first two thoracic segments 
and last two abdominal segments longer than the others; all spines black at the ends, rich 
rose-pink at their bases, the pinkish color especially prominent in the two median dorsal 
rows, giving the effect of a double row of pink rosettes transversely ranged along the dorsum. 
Pupation occurs under debris on the ground. Comstock and Dammers comment that the 
pupa of this species, like many others occurring in the deserts, may hold over its emergence 
for several years. 

It should be noted that the pink coloring associated with the branched spines distinguishes 
the larva ofjuno from electra, and probably from all other species. 

The only synonym is yavapai, which was described from 40 specimens reared by Jacob 
Doll. It appears likely from the Neumoegen collection, which was acquired by the United 
States National Museum, that only one male and one female were actually labelled as 
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a Ji. electra clio, lectotype. Kingman, Arizona 

b. Aedoeagus of same specimen 

c. Ji. electra electra, variant with trifid uncus. San Diego, 
California 

d. Ji. Juno . Yuma, Arizona 

e. Aedoeagus of same specimen 

f. Ji. burnsi. Davis Dam, Nevada 

g. Aedoeagus of same specimen 

h. Ji. neumoegeni, syntype. Prescott, Arizona 

i. Aedoeagus of same specimen 
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types, and I have been able to find only the male so labelled. It bears the locality and date, 
Tucson, Arizona, 21 September, this locality not agreeing with that given in the original 
description. It has been repaired with an abdomen of Hemileuca maia, as I discovered on 
making a genital preparation, but is otherwise intact. Two males labelled as types ofjuno are 
contained in the collection of the Museum of Comparative Zoology, Harvard University. 

Hemileuca electra electra W. G. Wright 
PL. 7, FIGS. 17, 18. TEXT FIG. 17 c (McD. 829). 

Hemileuca electra Wright, 1884, Papilio, 4: 19. 
Type-locality: Valley of the Santa Ana River near San Bernardino, California. 

Hemileuca electra ab. rickseckeriJ. H. Watson, 1912, Ent. News, 23: 97, pl. 7, fig. Ia. 

Type-locality: San Diego, California. 

Hemileuca electra form watsoni Schussler, 1934, Lepidopterorum Catalogus, 10(58): 457. 
Type-locality: San Diego, California. 

This colorful and very distinct species needs no description. There is nothing with which 
it is likely to be confused. The nominate form occurs in southern California, subspecies 
clio in Arizona and perhaps in the neighboring western portion of California. The moth, 
which is diurnal, flies from late September to November. 

The many specimens examined show that nominate electra is highly variable, running the 
whole gamut from dark melanics to those with a fairly wide, pale median area approaching 
that of clio. Most, however, fall within the general range represented by the pair figured 
(plate 7, figures 1 7, 18). The specimen shown in figure 16, although from California, looks 
as though it belonged with clio. 

The male genitalia show an anomalous situation in the presence or absence of a rounded, 
median process between, and just dorsad of, the two prongs or lobes of the uncus. Thus, 
although the uncus in most specimens is bifid, it may in some appear trifid, five out of 
eighteen Californian specimen~ examined being of the latter type. The difference is visible 
without dissection by brushing away some of the hair, if the genitalia are not retracted 
beneath the eighth tergum to the point where this character is concealed. There appear to 
be no other differences. Although presence or absence of such a character might ordinarily 
be assumed to represent a difference between species, I am sure that such is not the case 
here, as the specimens are otherwise identical, and in one case the difference occurs between 
specimens that appear to be from the same reared brood. The four available males of clio 
all have a normal, bifid uncus. The male genitalia are otherwise typical of the genus in 
every way, perhaps appearing somewhat closer to those of burnsi and neumoegeni than to the 
maia or tricolor groups. 

The nominate subspecies of electra is known to occur in the counties of San Bernardino, 
Riverside, San Diego and Los Angeles, California, where it has been collected and reared 
for many years past by the resident lepidopterists. 

The early stages were well described and illustrated by Comstock and Dammers ( 1939: 
113-115), from whose observations most of the following information is taken. The eggs are 
laid in late October and November in a mass around a twig of the food plant, wild buckwheat, 
Eriogonum fasciculatum Ben th. (Polygonaceae). The eggs hatch in January ( occasionally in 
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late December or early February), and the young larvae are gregarious, like others of the 
genus. In the mature larva, which is 45 mm long, the ground color is black, profusely 
covered with minute white secondary tubercles, each with a black center from which 
arises a single short white hair. The secondary tubercles are for the most part absent from the 
intersegmental membrane, which is brick red dorsally, occasionally green. There is a thin, 
black middorsal stripe, thin, white, interrupted dorsolateral and supraspiracular lines, and 
a wide, white subspiracular line. The usual branching spines are well developed, and each 
tends to arise from a whitish patch on the integument. The spines of the dorsal rows are 
black, the lateral ones black with yellowish tips. The spiracles are orange. The head is black, 
profusely covered with long white hairs. Pupation occurs in a loosely woven cocoon formed 
in debris on the surface of the soil. Comstock and Dammers reported difficulties in rearing 
electra, the larvae of which are highly susceptible to a wilt disease. It was found necessary 
to segregate the larvae so that there were just a few in each cage. They collected larvae at 
Glendora, Riverside, Arlington, Whitewater, Chino Canyon and Upper Mint Canyon, all 
in southern California. Grown larvae are perhaps best collected during March but may be 
found as late as May. 

Information on the early stages was also provided by Coquillet ( 1898: 250) and Dyar 
( 1903: 305). Packard's colored figures of an" undetermined larva on Eriogonumfasciculatum" 
(1914, pl. 24, fig. 3) evidently should be referred to electra. 

Electra was "Described from 2 3' taken on the wing, flying high, near San Bernardino, 
Cal., in Oct., 1883, by the author, and now in his possession" (Wright, 1884: 20). Later, in 
his book, Butterflies of the West Coast of the United States ( 1905: 257, pl. 32, figs. 487a, b), 
Wright figured three specimens and made the contradictory statement that the first specimen 
he caught (presumed to be one of the two types) was the only one he had ever seen flying, 
and that it was taken about 80 miles from the sea, in the valley of the Santa Ana River. 
The specimens Wright figured apparently still exist in the collection of the California 
Academy of Sciences, but he made no statement to indicate whether either of the two original 
types is represented in the figures. The name rickseckeri was based on a melanic female in the 
Watson collection from San Diego, California. It is a form that occurs not infrequently in 
that area. Schussler proposed the name watsoni for a female figured by Cockerell (in Packard, 
1914, pl. 112, fig. 1), again from San Diego. This specimen was also in the collection of 
J. Henry Watson and, judging from the figure, could not be considered anything other than 
normal electra. 

Hemileuca electra clio Barnes and McDunnough 
PL. 7, FIGS. 16, rg, 20, 2r. TEXT FIG. 17 a, b (McD. 829a). 

Hemileuca electra clio Barnes and McDunnough, 1918, Contributions to the Natural History of 
the Lepidoptera of North America, 4: 8 I. 
Type-locality: Kingman, Arizona. 

This is a somewhat doubtful subspecies that occurs in western Arizona. So little material is 
available that I have not been able to reach a definite conclusion as to how it should be 
treated, but four specimens in the United States National Museum from the type-locality 
(including the two types) are all so different from normal Californian electra that subspecific 
status could well be justified. 
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Clio is characterized by somewhat larger size, a relatively wide, open, white to pinkish 
median area on the forewing, clear of dark suffusion and transverse bands, and a solid 
black outer marginal band on the forewing containing little or no trace of the pale sub
marginal band or series of wedge-shaped dashes commonly present in Californian electra. 
Also, the red on the hindwings and underside of clio is more intense, the wings less translucent, 
and the venation less conspicuous. In males, the underside of the forewing is relatively 
opaque and whitish between the discal spot and outer black band; in nominate electra this 
area tends to be very thinly scaled and translucent. 

In addition to the two type specimens, I figure a topotypical male sent to me many years 
ago by David L. Bauer, and a Californian specimen, also received from Bauer, that looks 
more like clio than electra. Also in the United States National Museum, there is an unspread 
female similar to the types and dated 22 October I 920 sent to Barnes and McDunnough by 
Poling after he had obtained eggs from it, one melanic male from the Hualapai Mountains, 
Mohave County, and two dwarfed (evidently underfed) females, one labelled Congress 
Junction, Yavapai County, 8 October 1950, and the other simply Yavapai County, 10 
October 1951. The Congress Junction specimen has pale dashes within the outer black 
border, unlike other Arizona specimens examined; the second of the two dwarfed specimens 
is melanic. There are two other old specimens in the United States National Museum, 
both males, labelled Arizona and Phoenix, Arizona, which would seem to be indistinguishable 
from the nominate subspecies of electra. I hereby designate Barnes and McDunnough's male 
type (plate 7, figure 19) as the lectotype of clio. 

Clio evidently flies during the first half of October, the only exception being the melanic 
male from the Hualapai Mountains, dated 16-23 September. According to Bauer (1948: 81), 
the larvae are found on wild buckwheat [Eriogonumfascic~latum Benth.J between March and 
May. 

Hemileuca burnsi J. H. Watson 
PL, 7, FIGS, II, 12, TEXT FIG. 17j,g (McD. 836). 

Hemileuca burnsiJ. H. Watson, 1910, Ann. Rept. Trans. Manchester Ent. Soc., p. 31, pl. 3. 
Type-locality: Reno, Nevada. 

Hemileuca burnsi ab. ilmae ]. H. Watson, 1910, Ann. Rept. Trans. Manchester Ent. Soc., p. 32, 

pl. 3, fig. 2. 

Type-locality: Not given [probably Reno, Nevada]. 

Hemileuca burnsi ab. nigrovenosa ]. H. Watson, 1910, Ann. Rept. Trans. Manchester Ent. Soc., 

p. 33· 
Type-locality: Not given [probably Reno, Nevada]. 

Hemileuca burnsi ab. conjunctaJ. H. Watson, 1912, Ent. News, 23: 98, pl. 7, fig. 4. 
Type-locality: Reno, Nevada. 

Hemileuca burnsi ab. paradoxa J. H. Watson, 1913, Ent. News, 24: 130. 

Type-locality: Reno, Nevada. 

Hemileuca burnsi ab. bifasciata Schussler, 1934, Lepidopterorum Catalogus, 10(58): 464. 
Type-locality: Reno, Nevada. 

This species and neumoegeni are the only members of the genus that are almost pure white 
with black markings. The two species are superficially very similar but may be distinguished 
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immediately by several good characters. Burnsi is more yellowish, usually cream colored, 
but some very fresh examples have a faint lemon yellow tint; neumoegeni is more nearly white 
and has a satinlike lustre that is lacking in burnsi. The abdomen of burnsi is pale yellowish, 
with or without dark segmental rings (usually so marked in females, not in males); that of 
neumoegeni has a red dorsum in both sexes. Of all the differences, perhaps the most diagnostic 
is the total absence in burnsi of the peculiar, elongated, orbicularlike spot in the antemedial 
band so characteristic of neumoegeni. 

The male genitalia are of generally stouter form than those of neumoegeni, with a wider 
uncus, less extended saccus, longer aedoeagus, and with the inner lobe of the valve decidedly 
longer than the outer lobe. 

Hemileuca burnsi occurs in the sage brush country on the slopes of the desert mountains in 
Nevada, Utah, Arizona and southern California. I have seen Nevada specimens from the 
vicinity of Reno, from Goldfield, Esmeralda County and from the Nevada side of the 
Colorado River, Clark County. In the United States National Museum there are also 
specimens from the Argus Mountains, California; Providence Mountains, Mohave Desert, 
California; Yavapai County and White Mountains, Apache County, Arizona. In the 
American Museum of Natural History there is material from Oro Grande Wash, San 
Bernardino County, Whitewater, Riverside County, and near Little Rock, Los Angeles 
County, California. The moths fly in September and October. 

Most specimens examined appear to have been reared, although they generally bear no 
host plant data. I am informed by David L. Bauer, who has had more experience than 
anyone else in rearing the western species of this genus, that the food plant in Clark County, 
Nevada is Dalea Fremontii Torr. (Leguminosae), while in the Reno-Carson City area the 
food plants are Tetradymia glabrata A. Gray (Compositae) and two other species of Tetradymia. 
However, in the Mohave Desert of southern California, Bauer twice found larvae of burnsi 
feeding on Eriogonum (Polygonaceae), along with larvae of Hemileuca electra. Comstock and 
Dammers (1937: 69) reported the favorite food plant to be Tetradymia spinosa Hook., but 
mentioned that larvae were also found on Parosela californica (Wats.) at Whitewater, 
Riverside County, California, and that they could be successfully reared in captivity on 
Eriogonum [fasciculatum]. In the United States National Museum there is a single poor 
preserved larva from Los Angeles, reared on Tetradymia spinosa, 12 May 1893 (Coquillet). 

The early stages were described and figured by Comstock and Dammers (1937). The 
mature larva was said to be sooty black, heavily studded with small round white dots with 
black centers, from which arise soft white hairs. There is an absence of such dots middorsally 
on the anterior part of each segment. On abdominal segments one to six there is a broken 
subspiracular stripe consisting of arching, pale yellow bars which fade out in the posterior 
part of each segment. The spiracles are orange, rimmed with black. The usual branching 
spines are mostly black, and the two rows of spines nearest the middorsal line arise from 
tufts of short, black-tipped, lemon yellow spines. The branched spines of the two lateral 
rows have their bases surrounded by short, white (rather than yellow) spines. The head is 
shining black, sparsely covered with short white hairs. Pupation takes place during May 
(in southern California), on or close to the surface of the soil in surface debris. A light silken 
cocoon is spun. Emergence occurs in that region in September, October or November of the 
same year, although some of the pupae do not produce adults until the following year or even 
later. An adult and larva from Los Angeles were figured by Packard (1914, pl. 24, figs. 1, 2). 
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The long synonymy of this species is the end result of over-zealous application of names to 
every minor variant, as was the custom with many early twentieth-century lepidopterists. 
Although Watson did not always state the locality, it is likely that the material on which all 
of his names were based was obtained from the same source, the vicinity of Reno, Nevada. 
The name bifasciata Schussler was based on a male figured by Packard (1914, pl. 113, 
fig. 3h), also from the same locality. Most of the forms to which these names were applied 
are not even aberrations, but fall within the normal range of variation. Hemileuca burnsi 
varies considerably in the width of the dark lines; these may be as wide or even wider than 
the discal spot, or reduced to the point of obsolescence, with the postmedial of the hind wing 
sometimes entirely missing except for a trace at the costa. Such variation does not seem to be 
geographical, although it is partly sexual, females being more heavily marked than males. 

Harrison G. Dyar (1917) published an amusing explanation of the mental process by 
which the , type-locality data for H. burnsi became distorted from Reno to Truckee Pass, 
referring to McDunnough's mistaken assertion that the type-locality was "Truckee Pass, 
Cal., 7,000 feet" (in Packard, 1914: 124). After a personal meeting with Fred Burns, the 
collector of the original type material, in Reno, Nevada, Dyar wrote:'' Mr. Burns should have 
given the locality as 'Reno, Nevada', but he evidently sought to improve a little on that, as 
befitted the importance of his discovery, and he invented the more general locality of 
'Truckee Basin', meaning the basin of the Truckee River as it flows through the sagebrush 
plains around Reno. Now 'Truckee Basin' cannot be found on any map, and no one ever 
heard of the Truckee River; but the town of Truckee, California, is known to all as the 
place where you change cars to go to Lake Tahoe and familiar to entomologists by the name 
of McGlashan and his early discoveries. So Truckee, California, it must be, and the elevation 
was easily secured from the railroad folder and added-5,819 feet. But wait, there is something 
else. There is another word on the label after 'Truckee' that looks like 'Basin', but that must 
be an error. What should it be? Why 'Pass', of course; 'Truckee Pass'. And now we must 
increase the elevation by a thousand feet or so, say 7,000 feet in round numbers, corresponding 
with the elevation of the 'Pass' above Donner Lake where the railroad goes through. 

"So, there we have H. burnsi, brought by a psychological process from the sagebrush 
plains of Reno, at 4,500 feet, to the summit of the Sierras at the old pass above Truckee 
where the Donner pioneers met such a tragic fate half a century or more ago among the 
inhospitable, pine-clad slopes of the great Sierras, and all this done without the knowledge 
of the insects in question. The poor Hemileucas never could live up there." 

Following his very helpful clarification of the problem of the type-locality, however, 
Dyar ends the paper with an incorrect conclusion, stating that burnsi "should be classed as 
not more than a variety of neumoegeni, inhabiting the same faunal region". 

Hemileuca neumoegeni Henry Edwards 
PL. 7, FIGS. 13, 14. TEXT FIG. 17 h, i (McD. 835). 

Euleucophaeus neumoegeni Henry Edwards, I 881, Papilio, 1 : I 7 1. 

Type-locality: Prescott, Arizona. 

This species, which most closely resembles H. burnsi, may at once be recognized by its 
lustrous, pure white wings with almost jet black transverse lines, by the diagnostic, black
ringed, elongated spot lying partly or entirely within the antemedial line, and by its red 
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abdomen. The spot in the antemedial line is almost certainly not a true orbicular although it 
resembles one. Orbicular spots do not occur in the Bombycoidea. Hemileuca neumoegeni is 
known only from Mohave, Yavapai, Navajo and Gila Counties, Arizona, where it flies in 
August and September. It is a relatively rare species of which I have seen only 16 specimens. 

The male genitalia differ slightly from those of burnsi in having a more extended saccus 
and uncus, giving the whole genital apparatus the appearance of a more elongated form. 
Also, the two lobes of the valve are subequal; in burnsi the inner one is longer. 

Little is known about the habits or habitat of neumoegeni. It is apparently nocturnal as 
two males collected by Franclemont on I and 5 September 1961 were attracted to light. 
One of these is figured (plate 7, figure 14). Bauer (1948: 81) reported its distribution as the 
higher desert mountains of the eastern Mohave Desert and central Arizona, and the food 
plant as wild buckwheat [Eriogonumfasciculatum Benth.]. 

Neumoegeni was described from two males and one female in the Neumoegen collection 
from Prescott, Arizona, and two of these are now in the United States National Museum. 
I designate as the lectotype the female, herein figured (plate 7, figure 13), this being the 
better specimen. 

Hemileuca chinatiensis (Tinkham), NE w co MB IN AT Io N 
PL, 9, FIGS, 1-3. TEXT FIG. 18 a, b. 

Pseudoha;:;,is chinatiensis Tinkham, 1943, Can. Ent., 75: 159-162. 
Type-locality: Shafter, China ti Mountains, Texas. 

This strikingly distinct species remained almost unknown to most lepidopterists for many 
years after its discovery, but recent observations indicate that it may be extremely abundant 
at times within the limited area where it occurs. It is known from Presidio, Brewster, Terrell 
and Culberson Counties in the extreme western region of Texas. There appear to be no 
Mexican records although the species is certainly to be expected in the states of Coahuila 
and Chihuahua. The moths are diurnal, flying in September and October and depositing 
their eggs in bands around the twigs of the host plants. These overwinter and hatch early 
the following spring. The larvae, which evidently feed on a wide variety of desert shrubs, 
reach maturity in early April. 

The original specimens of H. chinatiensis, the types, were collected between 16 and 30 
September 1929 (E. R. Tinkham). After publication of the description in 1943, the next 
published record was a note by Stallings and Turner (1947: 41), reporting the occurrence of 
chinatiensis at Dryden, Terrell County, Texas, flying in association with Megathymus mariae 
Barnes and Benjamin on 26 October 1946. In the American Museum of Natural History 
there are two specimens taken 14 miles north of Van Horn, 14 September 1950, and one 
from Guadalupe Pass, 5,200 feet, Guadalupe Mountains, 25 September 1950, both localities 
in Culberson County. The species has subsequently been located and studied by two 
indefatigable Texan lepidopterists, Roy 0. Kendall and Andre Blanchard, and I am greatly 
indebted to them for much information, hitherto unpublished. In October 1962, Blanchard 
encountered a flight of this species along a side road near Sanderson, Texas, and on 5 April 
1965, returned to the same spot to look for larvae. By searching on Mimosa Lindheimeri 
Gray for a mile or so in this area, he and Mrs. Blanchard collected more than 50 larvae, 
some of which appeared to be in the last instar. On 7 October 1966, IO miles south of 
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Marathon, Brewster County, Kendall collected nine adults, six males and three females. 
Most were hanging on stems of Mimosa Lindheimeri. In the same place, on 7 October 1967, 
he saw several flying but caught only one. On 3 April 1968, IO to 12 miles west of the 
Pecos-Brewster County line, on highway U.S. go, Kendall "observed thousands of larvae 
on the road. Collected a few. All were last instar. They were eating the blossoms and buds 
of just about every woody plant available. Some of these were Ephedra nevadensis var. aspera 
(Engelm.) Benson, Rhus aromatica var. flabelliformis Shinners, and Mimosa borealis Gray." 
The following day, nine miles west of Dryden, Terrell County, he again observed numerous 
last instar larvae eating blossoms and buds of various woody-stemmed plants. Tinkham, in 
the original description, mentioned finding mature larvae on Forestiera angustifolia Torr. 

Despite this knowledge of food plants as observed in nature, chinatiensis is notoriously 
difficult to rear. Kendall reports that the larvae consistently die in captivity, and suggests 
that they have some highly specialized environmental requirement that is not understood. 
In 1963 he attempted to rear this species from eggs received from Blanchard, experimenting 
with different food plants, including Forestiera acuminata Poir., Cassia bicapsularis L., Ligustrum 
and Acacia amantacea DC. There were signs of feeding only on immature leaves of Forestiera, 
and no larvae survived beyond the second instar. The apparent preference of wild larvae 
for blossom buds, almost to the exclusion of foliage, is one factor being considered in the 
quest for an explanation. 

The obvious resemblance of chinatiensis to Hemileuca hera is misleading, as the male genitaVa 
reveal a closer affinity to other species in a different section of the genus. The valves and 
uncleft gnathos are more typical of those found in juno, electra, and in the maia complex. 
The uncus is trilobed, however, like that of the species formerly placed in Pseudohazis, but of 
somewhat different form. In nearly all characters the male genitalia of chinatiensis are closest 
to those of H. juno and H. electra, and it should be noted that some specimens of electra actu
ally have a median process on the uncus, making it trilobed in a rudimentary and perhaps 
aberrant way. The late autumn flight period of chinatiensis agrees with that of most Hemileuca 
species, but not with those of the hera-eglanterina complex, which fly in the summer. However, 
chinatiensis does have a long, outer, apical spine on the foretibia exactly like that of the 
hera-eglanterina complex. 

It is my supposition that H. chinatiensis and H. hera, so strikingly similar in coloring of 
both wings and body, are Mi.illerian mimics in the sense that both are distasteful. An 
interesting point is that they are not sympatric. Hera flies from mid- to late summer through
out the sagebrush country of the vast Rocky Mountain region to the north; chinatiensis 
in September and October in western Texas. Many migratory birds, moving southward 
through the Big Bend region and there encountering chinatiensis, would already be familiar 
with hera from recent experience. The rarer, more geographically restricted chinatiensis 
would benefit from avoidance by such experienced predators, even if it is itself distasteful. 

The holotype of chinatiensis is in the collection of E. W. Tinkham at Indio, California. 
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Hemileuca hera hera (Harris) (Sagebrush Sheep Moth) 
PL. 9, FIGS. 4-8 (McD. 841). 

Saturnia hera Harris, 1841, A Report on the Insects of Massachusetts InJurious to Vegetation, 
1st edition, p. 286, footnote. 
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Type-locality: Near or among the Rocky Mountains [It is believed that Nuttall collected 
this specimen as well as the type of H. nuttalli along the upper Snake River, perhaps in 
what is now Teton County, Wyoming]. 

Hemileuca pica Walker, r 8 55, List of the Specimens ef Lepidopterous Insects in the Collection ef the 
British Museum, 6: r 3 r 8. 
Type-locality: Same as for Saturnia hera Harris, supposedly having been based on the 
same specimen. 

Hera chrysocarena Harris, in Scudder, -r 869, Entomological Correspondence ef Thaddeus William 
Harris, p. 149. 
Type-locality: Same as for Saturnia hera Harris, the name again referring to the same 
specimen. 

This boldly patterned black and white moth need not be confused with any other. It is the 
only species of Hemileuca north of the West Texas panhandle in which the ground color of 
both wings, above and beneath, is white or only faintly yellowish and in which the body is 
marked with deep yellow. The postmedial line of the hindwing is more strongly angled than 
in nuttalli and eglanterina, and the discal spots are much elongated. The basal dash on the 
forewing is very short or wanting. Hera does have somewhat the same black and white 
pattern as Hemileuca chinatiensis of western Texas, but the two may be readily distinguished 
by reference to plate 9. Hera lacks the heavily blackened veins of the median space on both 
wings and has differently shaped discal spots. It is widely distributed through the sagebrush 
country of the West from Colorado and South Dakota to the Sierra N evadas of California, 
and northward to the southern interior of British Columbia. The most easterly record is a 
specimen in the United States National Museum labelled South Dakota, without further 
data, but it occurs commonly at Sheridan, Wyoming. Holland's figure of this species is 
correctly identified ( 1903 and later editions, pl. 9, fig. 8). Hera occurs as three very distinct 
subspecies, the nominate one occupying most of the territory mentioned, marcata the region 
of the border between California and Oregon, and magnifica extreme southern Colorado and 
adjacent New Mexico. In characters of the male genitalia, hera may at once be distinguished 
from eglanterina and nuttalli by the generally more elongated form of the vinculum, the much 
longer median process of the trilobed uncus and somewhat stouter ventral lobe of the valve. 
Subspecies hera and marcata do not seem to differ significantly from one another in genital 
characters, although the one example of magnifica examined shows a considerable lengthening 
of the valves, uncus, vinculum and saccus. 

The nominate subspecies averages about the same size as eglanterina but is extremely 
variable in this respect. The ground color varies from very pale lemon yellow to almost 
pure white, but the fore- and hindwings are always colored alike in all three subspecies. 
The wing shape of the nominate subspecies is also much like that of eglanterina, with little 
indication of the tendency toward the elongated wings characteristic of marcata and magnifica. 
Specimens from most of Colorado, Utah, Wyoming, Montana, British Columbia, Washing
ton and eastern Oregon (Baker County) show little geographical variation. Those from 
Nevada tend to be smaller and darker with heavier black lines, but this is highly variable. 
Heavily suffused specimens may also occur elsewhere, like the female figured from Utah 
(plate 9, figure 8). Specimens from northern California and the Sierra Nevadas continue 
the trend toward thickening of the black lines and appear about the same as the most 
heavily marked specimens from Nevada. I have seen only seven California specimens of 
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FIGURE 18: MALE GENITALIA OF HEM/LEUGA SPECIES 

a. H. chinatiensis, paratype. Chinati Mountains, Texas d. Aedoeagus of same specimen 

b. Aedoeagus of same specimen e. H. hera magnifica, paratype. Near Mesita, Colorado 

c. H. hera marcata, lectotype. Klamath County, Oregon f. Aedoeagus of same specimen 
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H. hera hera, with the following data: N. California; Sierra Nevada; Davis Creek, Modoc 
County; Agnew Pass, California; Mammoth Camp, Mono County. It is interesting to note 
that the Davis Creek specimen, which is in the United States National Museum (figured by 
Cockerell, in Packard, 1914, pl. 62, fig. 9), has none of the characters of marcata. This indi
cates that the Warner Mountains are inhabited by nominate hera, and that the boundary 
between hera and marcata is an abrupt one, marcata also occurring in Modoc County. 

H. hera hera has about the same flight period as the nominate subspecies of nuttalli, which 
may run two to three weeks later than that of eglanterina. Available dates for hera are as 
follows: for Wyoming and Colorado, 13 July to 2 September, but mostly in August; for 
Utah, 22 July to I September; for Nevada, 2 to 20 August; for California, 10, 26 July, 
1 3 August; for Oregon and Washington, 1 to 29 August. 

Surprisingly, no reliable information has been published on the early stages of Hemileuca 
hera, and further investigation is needed. Cockerell published descriptions and colored 
figures of larvae from Montana which were ostensibly this species (in Packard, 1914: 138, 
pl. 25, fig. 4), but evidently no adults were reared from these larvae, nor were they definitely 
associated with adults in any other way. Considering the taxonomic confusion that_ existed 
in this group, one cannot be certain whether they were hera or nuttalli. The food plant was 
sage (Artemisia species), which seems a likely host, but both hera and nuttalli are characteristic 
species of the sagebrush covered plains, slopes and foothills of the Rocky Mountain and 
Great Basin regions. McDunnough found larvae that he thought were hera on sagebrush 
near Penticton, British Columbia but did not succeed in rearing adults (unpublished 
manuscript). Duke Downey reported (in litt.) that he has collected many larvae of hera from 
sagebrush at Sheridan, Wyoming, and has successfully reared them in screen cylinders which 
were placed in sunlight for an hour or so each day. In Colorado hera occurs up to an altitude 
of 8,772 feet in Muddy Pass, Grand County, and to g, 750 feet in Blacksage Pass, Gunnison 
County (mid-July). 

The type of Hemileuca hera is a specimen that has had an interesting history, and it is 
almost certain that the same specimen served as the type for all three names listed in the 
synonymy. It was collected by the English naturalist, Thomas Nuttall, in the Rocky Mountain 
region, presumably on the same expedition of 1836 on which he collected the type of nuttalli 
Strecker. The specimen was evidently given to John James Audubon, who illustrated it, 
along with an example of nuttalli (possibly the lectotype of that species), on pl. 359 of 
The Birds of America. It was then presented to the Rev. John Bachman, a friend of Audubon 
and well-known naturalist of that period who lived at Charleston, South Carolina. Bachman 
sent the specimen to Edward Doubleday in England, along with specimens that had been 
collected around Charleston, leading Doubleday to believe that it had also come from there. 
This much-travelled specimen was subsequently sent on loan to T. W. Harris at Cambridge, 
Massachusetts, who was able to correct the locality by personal consultation with Audubon 
(see discussion under H. nuttalli nuttalli). In his letter of 27 September 1840, Doubleday 
gave Harris full permission to describe the species, naming it as he liked, although Doubleday 
had already given it the manuscript name Hera chrysocarena (Harris and Doubleday, in 
Scudder, 1869: 149, 156). Harris named it Saturnia hera and apparently returned the specimen, 
which later found its way to the British Museum (Natural History) with the rest of the 
Doubleday collection. Francis Walker, not realizing that it had already been named, then 
redescribed the species under the name Hemileuca pica, probably basing his description on 
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the very same specimen (Grote, 1877, 1882). The name Hera chrysocarena, intended for this 
species by Doubleday but not published by him, was inadvertently validated through 
publication of Harris's entomological correspondence, edited by Scudder ( 1869: 149). 
Thus it came about that all three names have as their type the same specimen, which also 
served as the model for Audubon's painting. At some time during his three-year stay at the 
American Museum of Natural History in New York City, between 1947 and 1950, 
McDunnough obtained a photograph of this specimen for the purpose of verifying the 
identity of pica Walker, and found that it agrees closely with specimens of hera from Yellow
stone National Park, Wyoming, believed to be within the general region of the type-locality 
(unpublished manuscript). The question of the identity of pica had actually been settled by 
Grote and Robinson many years before (1868: 74), and their published comments on the 
type leave no doubt that the species Walker had described was the black and white one. 
Holland misidentified pica and figured two specimens of H. eglanterina annulata under that 
name ( 1903, pl. 11, fig~. 3, 4). 

Hemileuca hera marcata (Neumoegen) (Oregon Sheep Moth) 
PL. 9, FIGS. 9-12. TEXT FIG. 18 c, d (McD. 84xa). 

Pseudohazis hera var. marcata Neumoegen, 1891, Can. Ent., 23: 146. 
Type-locality: Klamath County, Oregon. 

Pseudohazis hera marcata ab. gunderi Hill, 1924, Bull. Southern California Acad. Sci., 23: 184, 
pl. 3, fig. 7. ' 
Type-locality: Modoc County, California. 

Nearly all of the known material of this very distinct form was collected many years ago in 
Klamath County, Oregon, and little else is known about its habitat or distribution. Marcata 
is considerably larger than the nominate subspecies, with a tendency toward greater 
elongation of the wings, especially the hindwing, and consequently a more acutely angled 
postmedial line on the hindwing. This subspecies is also characterized by general reduction 
of the black markings, the lines being thinner or even obsolescent, and the black dashes 
marking the veins of the hindwing toward the outer margin being entirely lost or very nearly 
so. The ground color varies from almost white to pale lemon yellow, about the same as in 
nominate hera. The male genitalia do not seem to differ from those of hera. 

I have examined 39 specimens of marcata in the United States National Museum and 12 
in the American Museum of Natural History labelled Ft. Klamath, Linkville, or simply 
Oregon. Some have no data but are obviously from the same source; nearly all are probably 
from Neumoegen's original type lot, as he said that he had about 50 specimens. These are 
remarkably constant in the characters mentioned and it is possible that marcata will prove 
to be a distinct species. The specimen in the United States National Museum labelled as the 
male type and hereby designated the lectotype, is figured on plate 9, figure 9. Figure 7 on the 
same plate, representing a specimen from Wyoming, superficially resembles marcata but is only 
a lightly marked variant from what is thought to be the topotypical population of H. hera hera. 

The name gunderi was proposed for a somewhat aberrant specimen in which the ante
medial and postmedial lines were completely lost. I do not know where the type of this is 
now located, but judging from the illustration that accompanied the original description, it 
is a specimen very similar to the one shown on plate 9, figure 12. 
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Hill's published data on the capture of the type of' 'gunderi" in Modoc County, California, 
3 July 1924, is the only clear evidence I have found for the occurrence of marcata anywhere 
outside of Klamath County, Oregon, although one of the specimens of marcata in the United 
States National Museum is labelled Central Oregon, 16 August. There is a specimen in the 
United States National Museum from the Warner Mountains, Modoc County, but it is 
normal hera of the nominate form. A few examined from Baker County, Oregon, also 
represent the nominate form, although one of these does have the markings somewhat 
reduced. Nothing is known of the life history of marcata. 

Hemileuca hera magnifica (Rotger) 
PL. 11, FIG. 12. TEXT FIG. 18 e,j. 

Pseudohazis hera ssp. magnifica Rotger, in McDunnough, 1948, ]our. New York Ent. Soc., 

56: 249. 
Type-locality: About three miles east of Mesita, Costilla County, Colorado. 

Few additional specimens of this elegant moth are known to have been collected since its 
original description 23 years ago. In its heavy black markings, it is the very antithesis of 
subspecies marcata, although it has similarly elongated wings and even larger size. The ground 
color in the two specimens examined is almost pure white. Afagnifica was described from a 
holotype, allotype and 11 paratypes, all collected by the Rev. Bernard Rotger in the sage
brush country of the type-locality on 1 3 August 1943. The holotype and most of the other 
types were in the Rotger collection. The paratype that I illustrate is in the American 
Museum of Natural History along with one other male without data. 

In the same paper in which the description was published, McDunnough mentions having 
seen one other example, a male taken at Taos, New Mexico in August 1934, this being in 
the collection of the California Academy of Sciences. I have examined five specimens from 
the Los Angeles County Museum of Natural History, with the following data: two males 
(flying over sage), one female (near ground on sage), about two miles northeast of Pintado, 
McKinley County, New Mexico, 22, 24 August 1954, Noel McFarland [This locality refers 
to Pueblo Pintado, near Chaco Canyon National Monument]; two males, Colorado, 
between San Luis [Costilla County], Colorado and Costilla, New Mexico, 7,500 feet, 
22 August 1954, Noel McFarland. Magnifica is thus known only from a very limited area in 
Costilla County, Colorado and northern New Mexico, and it evidently flies in the month 
of August. Nothing is known of its life history. Other Colorado material of hera that I have 
studied shows no hint of variation in the direction of this strikingly divergent form and, as 
with marcata, there remains a definite possibility that magnifica is a good species. The male 
genitalia (text figure 18 e, f) are basically similar to those of nominate hera and subspecies 
marcata except that all of the extremities are lengthened. In the one available specimen of 
magnjfica, the saccus, uncus, costal lobes of the valves and the two medial prongs of the 
transtilla are all somewhat longer than in the other two subspecies. 
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Hemileuca nuttalli nuttalli (Strecker), RE v Is ED s TAT us (Nuttall' s Sheep 
Moth) 
PL. 9, FIGS. 13-15; PL. 10, FIGS. 1, 2 (McD. 840a). 

Aglaia Nuttallii Peale manuscript, 1836, Lepidoptera Americana, [plate 2], (in part, fig. 3a). 
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Pseudohazis nuttalli Strecker, 1875, Lepidoptera, Rhopaloceres and Heteroceres, p. 107 (in part); 
"1877" [1878], ibid., p. 138, pl. 15, fig. 14, female (not the male, fig. 13). 
Type-locality: Rocky Mountains, head of Snake River (based on the same specimens as 
the Peale MS name). 

NOTE-Strecker [1878] figured two species as nuttalli. The male, pl. 15, fig. 13, is eglanterina; 
the female, fig. 14, is the species to which the name nuttalli is herein restricted by lectotype 
designation. · 

Pseudohazis hera var. arizonensis Strecker, "1877" [1878], Lepidoptera, Rhopaloceres and 
Heteroceres, p. 138. REVISED SYNONYMY. 

Type-locality: Arizona. 

Pseudohazis washingtonensis Medlar, 1944, Can. Ent., 76: 112. NEW SYNONYMY. 
Type-locality: Brewster, Washington. 

Hemileuca nuttalli is a widely distributed species of the sagebrush country throughout the 
Rocky Mountain region from southern British Columbia to northern Arizona. It is bright 
yellow to whitish on both wings, above and beneath, without a trace of pink or purplish 
tints; the forewing on the upperside is paler than the hindwing, sometimes nearly white 
(plate g, figure 13) . Unlike eglanterina, it shows remarkably little variation through
out most of its range, but at higher elevations in Colorado, Utah and Wyoming occurs 
as subspecies uniformis, a smaller form with heavier black markings. Nuttalli can nearly 
always be distinguished from the closely related eglanterina by both superficial and genital 
characters. 

The nominate subspecies of nuttalli is about the same size as nominate eglanterina, and the 
hindwings are about the same shade of yellow. The forewings are usually uniformly cream 
colored, although this may vary from brownish buff to almost white; not infrequently the 
subterminal area, beyond the postmedial line, is shaded with deeper yellow. The basal 
dash tends to be short and diffuse, commonly not reaching the antemedial line. In eglanterina 
it is usually much stronger. As indicated in the key, the concavity of the postmedial line in 
the posterior half of the hindwing is a very reliable character for distinguishing the species 
nuttalli from eglanterina. The ground color of the entire undersurface is uniformly deep yellow, 
without a trace of pink or whitish shading. The dark rings of the abdomen are variable and 
may be wanting as in Strecker's figure of the type. In the male genitalia, the median lobe, or 
process, of the trilobed uncus and also the prongs of the gnathos are longer than in eglanterina, 
and the ventral lobe of the valve is somewhat more expansive. 

H. nuttalli uniformis is similar but smaller, often with a paler ground color but much 
heavier black markings, and has a limited range in the central Rockies at high elevations up 
to 11,000 feet. Nominate nuttalli seems generally to occur much lower, and is known from 
Windsor Creek Canyon, near Cowles, New Mexico (AMNH) and Arizona northward 
through Utah, Colorado, Wyoming, Idaho, Oregon, Washington, to British Columbia. 
There are specimens from Osoyoos, British Columbia in the United States National Museum. 
The Arizona records are somewhat in doubt as I have seen only old specimens without 
specific locality data. Most material in collections has come from Utah, Oregon and Washing
ton. The relationship between nuttalli and uniformis remains uncertain and needs further 
investigation. I have seen both from Colorado, Utah and Oregon, as well as specimens that 
resemble uniformis from California, but do not know whether they actually occur together 
in the same places, or are separated by elevation. 
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FIGURE 19 : MALE GENITALIA OF HEMILEUCA SPECIES 

a. H. nuttalli uniformis, holotype. Boulder County, Colorado 
b. Aedoeagus of same specimen 
c. H . eglanterina eglanterina, lectotype. Bank of San Joaquin 

River, California 

December r97r 

d. Aedoeagus of same specimen 
e. H . eglanterina annulata, paratype. 7 mi SW of Encampment, 

Carbon County, Wyoming 
f. Aedoeagus of same specimen 
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Nuttalli has a later flight period than forms of eglanterina that occur in the same regions, 
but flies about the same time as hera. The available dates for Utah extend from 2 to 21 
August, and for Washington, 15 August to 1 September. A reared specimen from Idaho 
emerged 22July. 

Relatively little host plant information is available. In the United States National 
Museum there is one female of nuttalli reared from Symphoricarpos at Pullman, Washington, 
and I have seen two specimens recently reared from larvae on Purshia tridentata DC., 15 
miles north of Boise, Idaho, of which one is illustrated (plate 9, figure 13). Two reared 
specimens from Osoyoos, British Columbia, bear no host data. 

This species has generally not been treated in the literature as distinct, Strecker himself 
(1877) deciding that it was only a variety of hera. Later authors variously referred the name 
to eglanterina as a form, variety, or subspecies. McDunnough listed it as a subspecies of 
eglanterina ( 1938 :43), following a precedent that went back at least to Dyar ( 1903), although 
it must have been known that eglanterina and the form treated as nuttalli were sympatric 
over vast areas. 

Dyar was very much confused as to the various entities in this complex and the correct 
names for them; more so than Grote had been many years earlier (1877). McDunnough 
applied the names essentially as they are used here, in both check lists ( 191 7 and 1938), 
although not until his unpublished saturniid revision ( 1950) did he elevate nuttalli to specific 
rank, with uniformis as a subspecies. Careful reinvestigation of the problem convinces me that 
this conclusion was correct. However, in this unpublished work, McDunnough attributed 
the name nuttalli to Peale (1836), a choice which now seems untenable for reasons explained 
under H. eglanterina annulata (p. 152). It appears reasonably certain that nuttalli must be 
credited to Strecker (1875), who redescribed nuttalli using Peale's manuscript name as well 
as the original specimens. Strecker figured two species as the types of nuttalli ( as did Peale), 
the male being eglanterina and the female the all-yellow species to which the name is now 
restricted. 

McDunnough's restriction of the name nuttalli was not accompanied by selection of a 
lectotype; hence I hereby designate as lectotype the female specimen illustrated by Strecker 
([1878], pl. 15, fig. 14). This conserves the name in the sense in which it has been most 
commonly used. 

The lectotype of nuttalli was collected by the botanist and ornithologist, Thomas Nuttall, 
in 1836 in the headwater region of the Snake River. Nominally, this would be in what is now 
Grand Teton National Park, Wyoming. As figured by Strecker, however, this specimen 
appears large and pale, suggesting that it came from a lower elevation, perhaps farther down 
the Snake River in Idaho. It is not uniformis. It is not unlikely that the yellow Hemileuca 
figured by Audubon on pl. 359 of The Birds of America, along with Nuttall's specimen of 
hera, is the specimen that subsequently became the female type of nuttalli, although it is 
uncertain how it would then have been acquired by Peale. The example of hera painted by 
Audubon thence passed through the hands of John Bachman, Edward Doubleday, T.W. 
Harris and Francis Walker, receiving three different names along the way. Audubon's 
illustrations of these two moths, being unnamed, have no bearing on the synonymy of the 
species but are of historic interest only. His figure of nuttalli certainly represents one of 
Nuttall's original specimens, if not the type itself. In a letter to Doubleday, dated 27 
September 1840 Harris wrote: "As I was accidentally turning over the fourth volume of 
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Audubon's Birds of America, a little while ago, I saw on plate 359 a figure of your Hera 
chrysocarena, together with another moth marked exactly like it, but of a rich ochre or Indian 
yellow color, and which I suspect is the other sex. Audubon was here at the time, and I asked 
him about these insects. He told me that he received them from Nuttall, and that those on 
plate 359, which we reexamined together, were taken by Nuttall near or among the Rocky 
Mountains. Audubon further said that as soon as he had drawn and colored them he gave the 
original specimens to Mr. Bachman. From the latter gentleman it seems that you received 
yours, and thus you get its true locality" (in Scudder, 1869: 149). 

It is almost certain that the same two specimens were illustrated by both Peale and 
Strecker. Strecker borrowed and probably returned these to Peale, whose collection went 
to the Academy of Natural Sciences of Philadelphia. It is uncertain whether the specimens 
still exist, but fortunately identification is made easy by Strecker's excellent colored plate. 

The type of arizonensis is a male received by Strecker from N eumoegen and should now be 
in the Field Museum of Natural History, Chicago. The holotype of washingtonensis is in the 
collection of the San Diego Society of Natural History, San Diego, California. Both of these 
names are clearly synonyms, referring to nothing other than normal H. nuttalli nuttalli. 

Hemileuca nuttalli uniformis (Cockerell), NE w s TAT us 
PL. 9, FIGS. 16, 17; PL. II, FIGS. 3-5, 16, 17. TEXT FIG. 19 a, b. 

Pseudoha;:;,is eglanterina uniformis Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 
132, 134. 
Type-locality: South of Island Lake, 11 ,ooo feet, Boulder County, Colorado. 

This is a high altitude form of doubtful taxonomic status. It is quite distinct in appearance, 
but obviously a close derivative of nuttalli, with similar male genitalia. Although I treat it as a 
subspecies, there is a possibility that uniformis is only an ecological form, phenotypically 
modified by the effects of its cool environment and not genetically different from nuttalli. 
This would seem to be supported by its occurrence, or the occurrence of forms that look just 
like it, at similar elevations in widely separated localities, as in California, Oregon and 
Colorado. On the other hand, this kind of distribution could also prevail if it were a distinct 
species, but I am discouraged from giving it the status of a species because there is evidence 
ofintergradation with normal nuttalli. In Colorado and Utah uniformis occurs between 8,700 
and 1 1 ,ooo feet. 

Uniformis averages much smaller than nominate nuttalli, tends to have a paler ground color 
in the male, above and beneath, and heavier black markings in both sexes, often with 
extensive dark suffusion of the ground color in the median and basal areas of both wings. 
Although most specimens of uniformis have the usual deep yellow hindwings and paler 
forewings, a male form occurs in which both wings are pale (plate 11, figure 5). No such 
form is known in H. nuttalli nuttalli. There are two specimens of this form from Crested Butte, 
Gunnison County, Colorado, and the type of uniformis in the United States National Museum 
is also such a specimen or nearly so, the hindwings being only slightly darker than the 
forewings. The underside of the male is variable and may be largely whitish or cream colored, 
unlike the nominate subspecies in which the ground color beneath is always solid deep yellow. 
The female of uniformis, rather than being paler than nuttalli, may be more intensely colored, 
with almost the entire outer third of the forewing nearly the same shade of yellow as the 
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hindwing. The female illustrated (plate 11, figure 4) is not one of the more intensely colored 
ones. In general, the same characters used to distinguish nuttalli from eglanterina serve to 
separate unijormis from eglanterina, with the more acutely angled postmedial of the hind wing, 
and the concavity in this line, between the angle and the inner margin, being almost 100% 
reliable. 

I have seen material of uniformis from Grand County, Boulder County, Gunnison County, 
Montrose County and Sanjuan County, Colorado, and from the La Sal Mountains, Grand 
County, and near Monticello, Sanjuan County, Utah, all from elevations above 8,700 feet. 
There are large series from the Utah localities in the American Museum of Natural History, 
and those from San Juan County are more extremely developed examples of uniformis, that 
is, less like nuttalli, than are the specimens from Grand County (Utah), although from a 
slightly lower elevation. In the United States National Museum there are three males that 
look like unijormis from the Sierra Nevada Mountains, California, labelled Tioga Pass, 
4 August 1957, Minaret Summit, Mammoth Camp, Mono County, 22 July 1940, and the 
third labelled simply Sierras, California. There is also a confusing series from Oregon, 
mostly without specific locality data but some from Linkville and Fort Klamath. These run 
the whole gamut from very large, lightly marked nuttalli to small, very heavily marked 
specimens of the unijormis type. Obviously there is a great need for more detailed study of this 
form, based on careful field work. 

Uniformis flies in midsummer, the available dates for Colorado extending from 13 July 
to 5 August, except for the type, which is labelled 9/2/05, and for Utah, 26July to 5 August. 
I have examined about 100 specimens from these two states. 

The only known observation on the early stages of uniformis was made by McDunnough. 
While he was curator of the Barnes collection, McDunnough made a collecting trip to 
Silverton, San Juan County, Colorado, and there, at around 10,000 feet, collected some 
specimens of unijormis in the latter half of July. "Later in the season numerous larvae, 
presumed to belong to this species, were observed on Symphoricarpos" (unpublished manu
script). It is perhaps significant that this is also one of the food plants of nuttalli. 
McDunnough's specimens from Silverton are in the United States National Museum, and 
I figure two of these (plate 9, figures 16, 1 7; plate 1 1, figure 1 7). 

Hemileuca eglanterina eglanterina (Boisduval) (Common Sheep Moth) 
PL. 10, FIGS. 5-13; PL. 11, FIG. 15. TEXT FIG. 19 c, d (McD. 840). 

Saturnia eglanterina Boisduval, 1852, Ann. Soc. Ent. France, ser. 2, 10, 323. 
Type-locality: Bank of the San Joaquin River, California. 

Pseudoha;:::,is eglanterina ab. denudata Neumoegen, 1891, Can. Ent., 23: 145. 
Type-locality: California. 

Pseudoha;:::,is eglanterina boisduvali Oberthiir, 1912, Etudes de Lepidopterologie Comparee, 9(2): 
145, pl. 267, fig. 22 I 7. 
Type-locality: California. 

Pseudoha;:::,is hera harrisi Oberthiir, 1914, Etudes de Lepidopterologie Comparee, 9(2): pl. 268, 
fig. 2221. 
Type-locality: Verdi, Nevada. 

In all of the Saturniidae there are few species as variable as Hemileuca eglanterina. Although 
the "normal" form of the nominate subspecies is commonest and best known, this being 

144 FASCICLE 20.2A 



BOMBYCOIDEA 

represented by my figures of the type of eglanterina and others similar to it, extremes occur 
that are almost immaculate (form "denudata "), or almost solidly black. This variation is 
in part geographical, the darkest variants being characteristic of the northern Sierra Nevada 
or, more correctly, the southern Cascade subspecies shastaensis. The unmarked or lightly 
marked forms are more widespread, probably occurring in varying proportions throughout 
the ranges of both subspecies eglanterina and shastaensis, although not in the Rocky Mountain 
subspecies, annulata. 

Subspecies eglanterina occurs from San Bernardino County, California (at 7,000 feet) to 
southern British Columbia, where it is present both on Vancouver Island and in the interior, 
thence eastward to eastern Montana and the northwestern half of Wyoming (Teton, 
Sublette and Sheridan Counties). McDunnough collected it in a small grove at the foot of 
the mountains in Waterton Lakes National Park, Alberta, and it has also been taken across 
the border in Glacier National Park, Montana. I have seen one specimen of eglanterina, form 
"denudata ", from Salt Lake City, Utah, but southward in Utah County and Sevier County 
only annulata is known to occur. The boundary between the subspecies in Nevada is obscure. 
Eglanterina occurs in the vicinity of Reno, but a male and female in the United States National 
Museum from Mt. Charleston, Clark County, 3-4 July 1936 are very distinct examples of 
annulata. Bouvier ( 1932: 405) reported eglanterina from "Victoria, en Basse Californie ", 
an obvious misinterpretation of Victoria, B.C. 

Despite remarkable variability, H. eglanterina can nearly always be distinguished from its 
closest congener, nuttalli, and of course also from hera, by certain diagnostic features of pattern 
and coloring. The postmedial line of the hind wing tends to be less angulate at vein M 2 than 
in the other two species, more evenly curved, and convex or straight between M 3 and the 
inner margin, not concave as is usually the case in hera and nuttalli. There are good characters 
in the coloring that are generally reliable for all regions except southern Wyoming, Colorado, 
Utah and southern Nevada, this area being occupied by H. eglanterina annulata. Only in this 
subspecies do the color characters break down to the point where it is sometimes necessary 
to examine the genitalia, although the characters of the postmedial line of the hindwing still 
nearly always enable one to assign specimens of annulata to the species eglanterina rather than 
to nuttalli, which they may otherwise resemble. The special characters of annulata are dis
cussed in greater detail under that subspecies. Pink coloring on the underside, if present, is 
diagnostic for H. eglanterina. This pink shading forms a contrasting band along the costal 
area of the forewing and an extensive shaded area occupying over one-half of the hindwing 
(commonly replaced by whitish in annulata). Even in the darkest or the palest examples, 
some of this coloring nearly always shows distinctly. Eglanterina is also the only species with 
pink coloring on the upperside of the forewing, and in the nominate subspecies this is 
virtually always apparent, normally bright and unmistakable. In subspecies shastaensis the 
ground color of the forewing may be largely obscured by black, leaving only one or two pale 
spots or streaks, which are, however, obviously pinkish; in annulata the pink coloring may 
be completely lost, leaving the ground color pale yellowish as in nuttalli. Another unique 
character of eglanterina is the presence on the upperside of the forewing of a yellowish streak 
between the discal spot and the postmedial line, sometimes faint but probably always visible 
in subspecies eglanterina. Again, it may be obscured with black in shastaensis, or suppressed 
by encroachment of the pale ground color in annulata. No such contrasting shades occur in 
nuttalli or hera, in which the pale ground color of the median space of the forewing is always 
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uniform. Except in the form "denudata ", the basal dash is stronger than in the other species, 
usually fusing with the antemedial line. The dark rings of the abdomen are variable and may 
be present or absent. 

Hemileuca eglanterina may also be recognized by characters of the male genitalia. The general 
form of the entire structure is less elongated than that of hera; very close to that of nuttalli. 
Eglanterina differs from nuttalli in having a distinctly shorter median process on the trifid 
uncus, and a longer, heavier pair of processes on the gnathos. 

The "normal" form of the nominate subspecies is represented on plate IO, figures 5 to 7, 
12 and 13, and plate 11, figure 15 (underside). Specimens from the general region of San 
Francisco may be regarded as topotypical. As may be seen from these illustrations, pink 
shading, varying from faint to intense, is characteristic of nominate eglanterina, even in the 
unmarked form, "denudata ". The dark markings of the "normal" form in the topotypical 
population are in general only moderately heavy, although occasional specimens do occur 
that are as dark as lightly marked examples of shastaensis. 

Except for subspecies shastaensis, localized in the Cascades from Plumas County, California 
to southern Oregon, eglanterina shows little geographical variation from southern California 
to British Columbia. Specimens from the San Bernardino Mountains are normal in color 
but small. Those from Washington, Idaho, Montana and British Columbia tend to be 
large and brightly marked with pink. Specimens from the dry eastern slopes of the Sierra 
Nevada Mountains (Mono County), California, and adjacent Nevada, are small with the 
ground color dull. Many examples seen from Moran, Wyoming are nearly normal but show 
variation in the direction of shastaensis, with dark markings amplified and diffuse, especially 
in the basal two-thirds of the hindwing. They are larger than shastaensis, about the same size 
as, and actually not very different from eglanterina as it occurs in Idaho and Washington. 
Unlike subspecies annulata to the south, the pink coloring in these specimens is usually well 
developed, above and beneath. Also unlike annulata, the population of eglanterina in north
western Wyoming still retains the form" denudata" and those forms with intermediate coloring. 

A detailed description of the larva was given by Dyar (1894), and reproduced by Cockerell 
(in Packard, 1914), under the name shastaensis. However, Dyar's material came from 
Watsonville [Santa Cruz Co.], California, and was thus almost topotypical eglanterina. The 
following is slightly modified from his description of the last instar. 

Head rounded, median suture deep in front, clypeal sutures double; many coarse pale hairs; 
color shining black, shaded with dull crimson on clypeus. Spines of body arranged as 
follows: row I subdorsal on segments 2-11, a single dorsal one on segment 12 and 13, none 
on anal plate; row II lateral, on segments 2-13; row III substigmatal on segments 2-13; 
row IV above bases oflegs on segments 2-4 and correspondingly on segments 5, 6, 11 and 13 
anteriorly. These processes occur in three forms. The first, rosette-like, has a very short shaft 
with about 50 light brown quills with short black tips, which probably produce the urticating 
effect, besides a few central black branches which bear long terminal hairs. This kind is 
found in row I on segments 4-12. The second is intermediate. The shaft is long with brown 
quills arranged around the base and about IO black spines with terminal hairs, branching 
irregularly from the shaft and usually forming a trifid or bifid apex. This type is found in 
row I on segments 2, 3 and 13 and in row II on segments 2-13. In the third form there are 
no quills, the long shaft furnished with irregularly distributed, subradiate branches tipped 
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by long hairs. The branches are black or light brown. This kind is found in rows III and IV. 
Three shining black, irregularly indented, hairy anal plates, and a large, rounded, quad
rangular cervical shield bearing the processes of rows I and II on segment 2. Body black 
with faint subdorsal and lateral, and broader substigmatal, sinuate lilac lines, or nearly 
immaculate. Secondary hair white, not long but quite abundant, giving a grayish appearance 
to the larva. Spiracles reddish white with a black line centrally. Claspers of abdominal legs 
tinged with dull crimson. 

Henry Edwards (1875) provides a brief description of the mature larva, stating that the 
head is black, body entirely dull black. Each segment armed with six lateral spines, very 
finely branched, and two dorsal fascicles of spines, bright chestnut color, blackish in the 
center. Branchlets of the spines all bright chestnut in color. Underside, as well as feet and 
abdominal legs, dull black. Length, 2 inches. 

The reported food plants of eglanterina are very diverse, including willow, vine maple 
(Acer circinatum Pursh), birch, aspen, ocean spray (Holodiscus discolor (Pursh) Maxim) 
(McGugan et al, 1958: 47), choke cherry (Prunus virginiana L.), wild rose (Rosa species), 
manzanit4 (Arctostaphylos species), Ceanothus species, and buckthorn (Rhamnus californica 
Eschsch.). Dyar (1894) commented that the larvae he reared would also feed on cultivated 
cherry. Tilden ( 1945) reported collecting over 50 larvae from Ceanothus thyrsifiorus Eschsch. 
in the Santa Cruz Mountains, California in July 1941. In the collection of the United States 
National Museum there are adults reared from larvae on Ceanothus spinosus Nutt. at Ashland, 
Oregon, from bitterbrush (Purshia tridentata DC.) in the Steens Mountains, Oregon, and a 
specimen of shastaensis reared from wild cherry at McCloud Divide, Mt. Shasta region. 
Many published host records must either be carefully checked or disregarded because of the 
long standing confusion between eglanterina and nuttalli. 

The eggs are laid in late summer in masses of up to 300, encircling the twigs of the host 
plant. These overwinter and hatch the following spring when the new leaves begin to grow. 
Unlike many newly hatched larvae, these do not devour the empty egg shells. They are 
gregarious and do not disperse until the last or second last instar (Coolidge, 1908). Pupation 
takes place beneath debris on the ground, but the larva apparently does not actually enter 
the earth. Nothing definite is known about the stinging effect of the larval spines, or at least 
it has not been published. 

The flight period varies considerably from one region to another, in general extending 
from early to midsummer northward, later southward. Available dates are: for British 
Columbia, 5 to 30 July; for Montana, 9 July to the first week of August; for Wyoming, 
15, 20 July; for Washington, 23 June to 18 July, with one very early record for IO June 
(Camp Gilbert, Okanagan County); for Oregon, 13July to 4 August; for the San Francisco 
Bay region, California, 21 July to 9 August, except for a short series from Santa Rosa dated 
6 September; for the southern Sierras and southward, 30 June to 20 August. The wide 
variation in dates is undoubtedly related to altitude and other local factors. This species 
occurs from near sea level to at least 4,000 feet toward the northern end of its range. 
McDunnough collected specimens at the latter altitude on Mt. McLean, Lillooet, British 
Columbia, in late July. In southern California it occurs at least to 7,000 feet. Coolidge 
( 1908) reported the occurrence of the moths "in countless numbers" flying in September in 
the prune orchards near Palo Alto, California, and called it the California orchard moth. 
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Like most species of Hemileuca, the adults of eglanterina are diurnal, appearing on the wing 
in California between IO and 11 o'clock in the morning, and flying until about 3 o'clock 
in the afternoon. They have the reputation of being swift and high flyers, difficult to capture, 
although Coolidge (1908) wrote that, when numerous, many could be seen flying near the 
ground, and as many as three males could be caught in the net at one time. The female, at 
least before ovipositing, has a relatively slow, laborious flight. 

The nomenclature calls for some discussion. Early authors, including Strecker, Holland, 
Dyar, and Cockerell, misidentified eglanterina and confused it with nuttalli and hera. Strecker's 
male type of nuttalli ( 1878, pl. 15, fig. 13) is a specimen of eglanterina, although the female 
type is not. The two males figured by Holland (1903, pl. 9, fig. 7 and pl. 11, fig. 5) as 
Pseudohazis eglanterina nuttalli are H. eglanterina eglanterina. Dyar used the name shastaensis 
for what is here treated as the nominate subspecies. The two specimens figured as eglanterina 
by Cockerell (in Packard, 1914, pl. 62, figs. 1 and 2) represent the species to which I am 
restricting the name nuttalli, the male being a heavily marked example of the uniformis type. 
The male type of eglanterina (plate IO, figure 6), which I hereby designate as the lectotype, 
is in the United States National Museum and there is no doubt as to its identity, although it is 
somewhat faded. This specimen was also illustrated in color, both upperside and underside, 
by Oberthiir (1914, pl. 267, fig. 2216), although careful comparison of this figure with the 
type material convinces me that it was a composite drawing made from more than one 
specimen. Boisduval's type specimens of eglanterina were collected by Lorquin on the bank of 
the "San Joachim" [San Joaquin] River, California, where the larvae were said to have 
been found feeding on wild rose (" sur les Eglantiers, rosiers sauvages"). Boisduval later gave 
the vicinity of Sacramento as the locality ( 1869: 28). In any event, the type-locality may be 
regarded as within the greater San Francisco area; even if the type came from the gold 
mining areas of Tuolumne County, which Lorquin visited before 1852, it would make no 
difference, as that region is inhabited by essentially the same kind of population. The type
locality may actually be the San Joaquin delta area where eglanterina still occurs commonly. 
The type of denudata (plate Io, figure Io) is one of those specimens almost devoid of markings, 
and the names boisduvali and harrisi refer to similar specimens, the types of all three being in 
the United States National Museum. For denudata, no locality data are available except 
that it came from California, and there is thus a possibility that the name actually refers to 
subspecies shastaensis, which also occurs in lightly marked or immaculate forms. The type of 
boisduvali, being another Lorquin specimen, could have come from the same locality as 
eglanterina. Such names, referring only to color variants within an extremely variable 
population, must be treated as synonyms. 

Hemileuca eglanterina shastaensis (Grote), NEW STATUS (Shasta Sheep Moth) 
PL. IO, FIGS. 14-16. 

Pseudohaz:,is eglanterina var. shastaensis Grote, 1880, North American Entomologist, 1: 61. 
Type-locality: Mount Shasta, California. 

Pseudohaz:,is shastaensis normalis Dyar and Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 
12(2): 132, pl. 62, figs. 3, 6. 
Type-locality: Mount Shasta, California. 

This highly variable race is limited to the southern part of the Cascade Mountains from 
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about where they begin in Plumas County, California, to Klamath County, Oregon, 
presumably at moderate elevations in the chaparral zone. A great many specimens have been 
collected in Shasta, Lassen and Siskiyou Counties, California, as high as 6,000 feet, and at 
Fort Klamath, Oregon. Specimens from Placer and Calaveras Counties are still nominate 
eglanterina; those from Sierra County and also from Modoc County seem intermediate. 
Shastaensis tends to be somewhat smaller than subspecies eglanterina, and to have a greater 
range of variation, varying from almost solid black to the immaculate "denudata" form which, 
curiously, occurs with greater frequency in shastaensis. The most obvious characteristic of 
shastaensis is this trend toward extremely heavy black markings, while still retaining an 
unusually high proportion of light, unmarked individuals. The majority of specimens fall 
within the limits represented by figures 14 and 15 on plate IO. There is continuous variation 
between these extremes. Figure 16 on the same plate shows the common female form which, 
as may be seen, is more heavily marked than the usual female of eglanterina (plate IO, figure 5). 
Within the same population there occur specimens in which the markings show an abrupt 
reduction in intensity, giving a smudgy appearance, comparable to that of the form of 
eglanterina shown on plate IO, figure 9. There is, in turn, continuous variation between this 
intermediate phase and the wholly unmarked form corresponding to "denudata". Judging 
from the 200 specimens of shastaensis available to me, which perhaps still represent an 
inadequate sample, variation between the well marked "normal" form (plate IO, figure 14) 
and the smudgy form with reduced markings is not a continuum, but shows evidence of a 
clean break. Such specimens are always sufficiently divergent that they may at once be 
assigned to one form or the other. The genitalia are the same as those of eglanterina. 

Another peculiar feature of shastaensis is its isolated distribution as an island surrounded 
by nominate eglanterina. This kind of distribution pattern is unexpected and somewhat 
unsatisfactory for a subspecies, and there was some difficulty in deciding how to treat 
shastaensis. Certainly it is not as distinct a subspecies as annulata, yet represents an obviously 
different kind of population that is geographically well defined, despite some localized 
intergradatio:n. Assignment of subspecific rank to such a form is a convenient means of 
calling attention to its existence. 

It is to be expected that the host plants will be the same as for subspecies eglanterina, 
although the only record available to me is a specimen from the Mount Shasta region reared 
from wild cherry, 1 7 June 1940. The normal flight period extends from early or mid-July 
to the first week of August. 

The original description of shastaensis is rather unsatisfactory from the standpoint of 
authorship, although there is no doubt as to which form the name refers. It has always been 
attributed to James Behrens, who collected the original specimens and sent them to Grote, 
but I find on consulting the original description that it was not written by Behrens. Although 
published anonymously the description was almost certainly written by Grote, who was 
editor of and a main distributor to The North American Entomologist, an obscure journal of 
which only the one volume was published. Behrens suggested the name but he had nothing 
to do with publishing it, and in accordance with present-day practice it should be attributed 
to Grote. As this publication is now very rare, I reproduce the significant part of the original 
description, as follows: "At the Saratoga meeting of the Entomological Club of the American 
Association [for the Advancement of Science], Mr. Grote exhibited specimens of Pseudohazis 
eglanterina collected by Mr. James Behrens on Mount Shasta, California, in July. The 
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specimens were all males, having the upper surface of the wings almost entirely black, with a 
few pink spots on the costal region of primaries and a series of reduced yellow marks before 
external margin of both wings, the remnant of the usual ornamentation of the species. The 
variety was well marked and occurred in a number of specimens. Mr. Behrens proposed to 
call this variety Shastaensis" ( Grote, 1880: 61-62). 

The present location of the type material of shastaensis is uncertain. The name normalis 
was proposed for the form that is not heavily suffused with black, and I hereby designate as 
the lectotype the male figured by Cockerell, in Packard, 1914, pl. 62, fig. 6, now in the 
United States National Museum. Although labelled only "P. shastaensis" in the plate 
legend, this specimen and the female, fig. 3, were intended to represent normalis, as is 
apparent from the text. 

Hemileuca eglanterina annulata Ferguson, NEW SUBSPECIES 

PL. IO, FIGS. 3, 4; PL. I I, FIGS. I, 2, 6, 13, 14. TEXT FIG. 19 e,f 
Type-locality: Bottle Creek Camp, 7 miles southwest of Encampment, 8,800 feet, Carbon 
County, Wyoming. 

Aglaia annulata Peale, 1836, Lepidoptera Americana, pl. 2, figs. 1, 2 (as anmilata, misprint). 
Kirby, 1884, Papilio, 4: rn4 (corrects misprint). 

NOTE-This part of Peale's work is not considered to have been published in accordance 
with the requirements of the International Code of ,Zoological Nomenclature (see discussion, p. 152). 

East of the Great Basin, in the Rocky Mountains of Utah, Colorado and southern Wyoming, 
Hemileuca eglanterina assumes a very different appearance, so different that this population 
may eventually prove to represent a distinct species. This handsome form has been known 
under various names for a very long time, and W. J. Holland illustrated a pair under the 
name Pseudoha;:,is hera pica ( 1903, pl. 11, figs. 3, 4). I have seen no conclusive evidence of 
intergradation between annulata and nominate eglanterina, but this may only indicate a lack 
of material from crucial transition areas. There seem to be no differences in the genitalia. 

This subspecies, which is thus a very distinct one, shows considerable geographical 
variation of its own, but I do not consider this variation great enough to warrant further 
splitting into named entities. Subspecies annulata is characterized in both sexes, but more 
especially in the male, by reduction or loss of the pink coloring that is diagnostic in subspecies 
eglanterina and shastaensis. Also, the black markings tend to be exaggerated in both sexes, 
often suffusing much of the wing area above and beneath, although never as completely 
or in quite the same way as in dark examples of shastaensis. The hindwing, basad of the 
postmedial line, may be almost entirely blackish, leaving a contrasting yellow marginal 
band, divided only by the usual wedge-shaped black streaks on the veins. The pale areas of 
the forewings may show some pink shading, or may be uniformly cream colored to whitish 
as in nuttalli. The yellowish streak extending outward from the discal spot, diagnostic in 
subspecies eglanterina, may be present or absent in annulata. On the underside, the pink 
anterior shading in the ground color of both wings tends to be replaced by whitish, often 
contrasting sharply with the yellow areas, but sometimes much reduced or even lost. In 
some specimens, such as the male from Utah that I illustrate (plate 11, figure 13), these 
areas are still pinkish, and this variation seems to be geographical. The abdomen tends to be 
heavily ringed with black, a character correlated with the amount of black suffusion on the 
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wings. Reduction or loss of the dark pattern of the wings, a characteristic feature of the 
variation in subspecies eglanterina and shastaensis (form "denudata"), does not occur in 
annulata. Length offorewing: holotype, 36 mm; other males, 33-40 mm; females, 32-38 mm. 

TYPES: Holotype: 3, Bottle Creek Camp, 7 mi S.W. Encampment, Carbon Co., Wyoming, 
4 Aug. 1967, 8,800 ft., F., P. and M. Rindge (plate rr, figurer). Paratypes: 29 specimens 
as follows: 17 33, r ~' same data as holotype, 4, 5 Aug. 1967; rJ, same data but taken 
9 Aug. 1959; 2 33, Carbon County, Wyoming, 26 July 1970, F. A. Lawson; r 3, Crested 
Butte Ski Area, Colorado, 20 July 1963, Wm. H. Howe; r~, Steamboat Springs, Routt 
County, 6,700 ft., Colorado, 31 July 1967, F., P. and M. Rindge (plate r r, figure 2); 
rJ, Wasatch Mountains, Utah, 1943, Dmitri Nabokov (plate ro, figure 3; plate rr, figure 
13, underside); r ~' Iron Springs Camp, 25 mi N. of Vernal, Uintah County, Utah, 
8,700 ft., 23July 1963, F., P.-and M. Rindge; r ~' Fish Lake, Sevier County, Utah, 8,800 
ft., 30 July 1968, F., P. and M. Rindge; r ~' Mt. Timpanogos, Utah County, Utah, 8,000 
ft.; r ~' Provo, Utah, r August r9r 2, Tom Spalding (plate ro, figure 4); r ~' Deer Creek, 
Provo Canyon, Utah, r r July r9ro, Tom Spalding. Two specimens from Clark County, 
Nevada, and a small ~ from Mesa Verde National Park, Colorado, have not been included 
in the type series. The holotype and most of the paratypes are in the collection of the 
American Museum of Natural History; others are in the United States National Museum 
and in the collection of the University of Wyoming at Laramie. 

The material from the type-locality was collected by day on the sagebrush covered slopes, 
according to Rindge (personal communication). Nothing else has been recorded on the 
habitat or life history of annulata. 

The examples illustrated show the range of variation fairly well. Specimens from Carbon 
County, Wyoming (plate r 1, figures r, 6, 14) seem the most extreme, despite the proximity 
of that region to Sublette County, Wyoming, where eglanterina still retains essentially the 
same color characteristics as the common Californian form. I have chosen one of the well
marked Carbon County specimens as the holotype. In the same locality, and also southward 
in Colorado, some specimens occur without the exaggerated black markings, but retain the 
distinctive, pale coloring of the forewing (plate 11, figure 6). It is likely that there is continu
ous variation between these two extremes. Specimens from Wyoming and Colorado are 
about the same size as nominate eglanterina or slightly smaller. Those from Utah are con
siderably larger (plate ro, figures 3, 4; plate Ir, figure r 3), tending to retain traces of the 
pink coloring of eglanterina, both above and beneath, but other annulata characters are very 
well developed in Utah specimens. A male and a female in the United States National 
Museum from Mt. Charleston, Clark County, Nevada, 3-4July 1936, clearly belong with 
annulata rather than with eglanterina, but the male, at least, represents a different extreme in 
variation. It is larger, like the Utah specimens, but totally devoid of pink and very heavily 
suffused with black, leaving a pattern of nine or ten separate cream-colored spots on the 
forewing and a greatly reduced pattern on the hindwing. The female appears normal and 
closely resembles those from Colorado and Wyoming. The genitalia of all these segregates 
are indistinguishable from those of nominate eglanterina. 

The loss of the pink coloring in subspecies annulata introduces a problem of identification, 
since its coloring may closely simulate that of Pseudohazis nuttalli, with which it is sympatric. 
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This in large part explains the long history of confusion between eglanterina and nuttalli, 
earlier authors with inadequate material and no knowledge of genital characters failing to 
interpret the complex variation correctly. There are two or three reliable characters by 
which nuttalli and annulata may be separated. The postmedial line on the hindwing, between 
vein M 3 and the inner margin is slightly convex or nearly straight in annulata, as in all 
subspecies of eglanterina, but distinctly concave in nuttalli. In annulata the whitish or pinkish 
shading on the anterior portion of both wings beneath contrasts rather sharply with the 
yellow ground color. Although similarly whitish shading may occur on the underside of 
H. nuttalli uniformis, it is weak and diffuse, without a sharp boundary separating it from the 
yellow posterior portion. Also, there is a slight difference in wing shape between eglanterina 
and nuttalli, the latter usually having a shorter, more rounded forewing with a convex 
outer margin. Eglanterina tends to have a more produced and pointed apex, with the outer 
margin often nearly straight but by no means always so. In rare cases it may be necessary 
to resort to characters of the male genitalia for positive identification. 

Aglaia annulata of Titian R. Peale was a manuscript name applied to figures one and two 
on an unnumbered, uncolored plate which is believed to have been issued as a proof only. 
This was to have been one of a set of IOO plates that Peale proposed to publish, with 
accompanying text, under the title Lepidoptera Americana. However, only the first four plates 
have been accepted as published (1833), depicting "Saturnia promethea, Female", 
"Saturnia promethea, Male", "Lasiocampa Io", and "Danaus Plexippus ", and these were 
colored. The British Museum (Natural History) has a copy of this rare work consisting of 
12 different plates, with text covering the first four. W. F. Kirby (1884) published a note on 
this copy and expressed doubt that the last eight plates were ever published at all. In response 
to Kirby's paper, Peale, who was still alive but at an advanced age at that time, wrote a 
letter to the editor of Papilio commenting on the question of whether the plates were published. 
He remarked: "The doubted plates were printed and colored, were distributed amongst 
scientific friends, some colored and others uncolored were deposited in Scientific Libraries. 
I gave a set to Mr. Doubleday of the British Museum personally on his visit to this country 
about the year 1836,-probably this is the set now noticed, the descriptions are still in MS." 
(Peale, 1884). 

At face value this would seem to be proof of publication. But the fact remains that only 
two sets of the plates in question are known to exist, the other being in the library of the 
Academy of Natural Sciences, Philadelphia; whereas several additional sets of the first four 
plates are known. Despite Peale's contention to the contrary, the consensus of opinion has 
been that the "doubted plates" were only proofs of some kind and cannot be considered to 
have been published and distributed within the meaning of these terms as set forth by the 
International Code of Zoological Nomenclature (e.g., see Brower, 1958). A photocopy of the 
Philadelphia set is contained in the library of the American Museum of Natural History. 

The name annulata was subsequently published by Kirby (1884) in his discussion of Peale's 
work, but not thereby validated. Kirby said only: "[Pl. II.] figs. 1, 2 Aglaia Anmilata 
( evidently a misprint for Annulata) ( = Pseudohazis Eglanterina, Boisd. var.)." The Inter
national Code ( 1964) states: "A name first published as a synonym is not thereby made 
available unless prior to 1961 it has been treated as an available name with its original date 
and authorship, and either adopted as the name of a taxon or used as a senior homonym" 
(Article rnd). Although Kirby did not say that it equaled eglanterina, but rather a variety 
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thereof, there is no valid indication of what variety was intended because his reference was 
to an unpublished work. The name, credited either to Kirby or Peale, has had no prior use 
and does not appear in the check lists of Dyar, Barnes and McDunnough, or McDunnough. 

In the meantime, Strecker published a fine colored illustration that almost certainly 
represents the very same specimen to which Peale had applied the name annulata, indicating 
that he had borrowed it from Peale. However, he does not use the name annulata but refers 
to the specimen as a "melanotic aberration of P. hera" (Strecker, " 1877" [ 1878], pl. 15, 
fig. 12, p. 138). Thus, although we have adequate evidence as to what Peale had, the name 
annulata has never been published in a manner that satisfies the requirements for availability. 
The source of Peale's specimen was given by Strecker only as the "Rocky Mts.", where it 
was said to have been collected by the English botanist and ornithologist, Thomas Nuttall, 
in 1836. The copy of Peale's plate on which this specimen is figured in the Philadelphia 
Academy of Natural Sciences set bears, in the lower left corner, Titian Peale's signature 
and the date, 1836. 

Part 20.2 B is scheduled for publication in March 1972. This part will include the literature and 
index material relevant to both parts. 
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r. Eacles imperialis imperialis (Drury), 6· Six Mile Creek, Ithaca, 
New York, 9 July 1947, J. G. Franclemont (JGF). (p. 24). 

2. Eacles imperialis imperialis (Drury), 6· Wedge Plantation, South 
Santee R., Charleston Co., South Carolina, 16 Aug. 1968, 
D. C. Ferguson (WPC). (p. 24). 

3. Eacles imperialis imperialis (Drury), 6· Wedge Plantation, South 
Santee R., Charleston Co., South Carolina, 14 Aug. 1968, 
D. C. Ferguson (WPC). (p. 24). 

4. Eacles imperialis pini Michener, 6· Orillia, Ontario, reared from 
red pine, 29 March 1952, Canadian Forest Insect Survey 
(USNM). (p. 27). 

5. Anisota stigma fuscosa Fgn., 6· Paratype. Spring, Harris Co., 
Texas, 27 Aug. 1963, A. and M. E. Blanchard (AB). (p. 70). 

6. Anisota stigma fuscosa Fgn., Q. Paratype. Spring, Harris Co., 
Texas, 27 Aug. 1963, A. and M. E. Blanchard (AB), (p. 70). 

7. Dryocampa rubicunda rubicunda (F.), pale form, 6· Dorchester, 
Westmorland Co., New Brunswick, 25 Jun'e 1952, D. C. Fer
guson (USNM). (p. 57). 

8. Dryocampa rubicunda rubicunda (F.), 6· Bog E of Big Indian L., 
Halifax Watershed Area, Halifax Co., Nova Scotia, 26June 1968, 
D. C. Ferguson (USNM). (p. 57). 

9. Dryocampa rubicunda rubicunda (F.), Q. Mount Uniacke, Rants Co., 
Nova Scotia, 29 June 1956, D. C. Ferguson (USNM). (p. 57). 

10. Dryocampa rubicunda rubicunda (F.), 6· Wrangle Brook Road, 
Lakehurst, New Jersey, 28 May 1956, J. G. Franclemont (JGF). 
(p. 57) . 

11. Dryocampa rubicunda rubicunda (F.), 6· Arlington, Virginia, 
23 July 1949, J. G. Franclemont (JGF). (p. 57). 

12. Dryocampa rubicunda rubicunda (F.), 6· Kill Devil Hills, Dare Co., 
North Carolina, 23- 26 May 1952, J. G. Franclemont (JGF). 
(p. 57) · 

13. Dryocampa rubicunda rubicunda (F.), 6· Blue Springs State Park, 
east of Springdale, Madison Co., Arkansas, 23 May 1966, 
J. R . Heitzman (JRH). (p. 57). 

14. Dryocampa rubicunda rubicunda (F.), Q. Blue Springs State Park, 
east of Springdale, Madison Co., Arkansas, 3 May 1969, J. R., 
Heitzman (JRH). (p. 57). 

I5. Dryocampa rubicunda rubicunda (F.), Q. 1,1:cClellanville, South 
Carolina, 17 Aug. 1968, at light, R. B. Dominick-C. R. Edwards 
(WPC). (p. 57). 

16. Eacles imperialis imperialis (Drury), Q. State College, Pennsylvania, 
reared 20 June 1960 from pupa received from F. P. Sala, D. C. 
Ferguson (USNM). (p. 24). 

17. Eacles imperialis imperialis (Drury), c;>. Highlands, 3865', Macon 
Co., North Carolina, 11 July 1958, J. G. Franclemont (JGF). 
(p. 24). 

18. Eacles imperialis pini Michener, 6, aberrant form. Little Rapids, 
Ontario, reared from red pine 1 May 1948, Canadian Forest 
Insect Survey (CNC). (p. 27). 

19. Eacles imperialis pini Michener, ¥· South Magnetwan, Ontario, 
reared from red pine 5 May 1937, J. McArthur, Canadian 
Forest Insect Survey (USNM). (p. 27). 
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1. Eacles imperialis pini Michener, 6· Point au Barro, .Georgian Bay, 
Ontario, reared 15 March 1940 from larva found crawling on 
ground, J. G. Franclemont (JGF). (p. 27). 

2. Eacles imperialis nobilis Neum., "Type 6" (lectotype). Houston, 
Texas (USNM). (p. 28). 

3. Eacles imperialis nobilis Neum., 6· Huntsville State Park, Walker 
Co., Texas, 7 Sept. 1961, A. and M . E. Blanchard (USNM) . 
(p. 28). 

4. Eacles oslari Roths., 6· Pena Blanca, 3950', Santa Cruz Co., 
Arizona, 11 Aug. 1960, J . G. Franclemont (JGF). (p. 30). 

5. Dryocampa rubicunda rubicunda (F.), 6· Rudolf Bennitt Wildlife 
Area, Randolph Co., south of Moberly, Missouri, 17 May 1965, 
J. R. Heitzman (USNM). (p. 57). 

6. Dryocampa rubicunda rubicunda (F.), 6, unmarked form. McLean 
Bogs Reserve, Tompkins Co., New York, 1 July 1953, J. G. 
Franclemont (JGF). (p. 57). 

7. Dryocampa rubicunda rubicunda (F.), 6· Six Mile Creek, Ithaca, 
New York, 26 June 1953, J. G. Franclemont (JGF). (p. 57). 

8. Dryocampa rubicunda rubicunda (F.), 6· University Conservation 
Reserve, Welaka, Putnam Co., Florida, 11 March 1962, D. C. 
Ferguson (USNM). (p. 57). 

9. Dryocampa rubicunda rubicunda (F.), Cj2. Ithaca, New York, 23June 
1935, J. G. Franclemont (JGF). (p. 57). 

IO. Dryocampa rubicunda alba Grt., 6· Osborn, Clinton Co., Missouri, 
reared ex ova 14 April 1966, J. R. Heitzman (USNM). (p. 62). 

11. Dryocampa rubicunda alba Grt., Cj2. Independence, Missouri, 
16 April 1966, J . R. Heitzman (USNM). (p. 62). 

12. Eacles oslari Roths., 6· Madera Canyon, 4880', Santa Rita 
Mts., Santa Cruz Co., Arizona, 14July 1959,J. G. Franclemont 
(JGF). (p. 30) . 

13. Eacles oslari Roths., Cj2. Pena Blanca, 3950', Santa Cruz Co., 
Arizona, 28 July 1960, J. G. Franclemont (JGF). (p. 30) . 

14- Eacles oslari Roths., Cj2 . Madera Canyon, 4880', Santa Rita Mts., 
Santa Cruz Co., Arizona, 6July 1959,J. G. Franclemont (JGF). 
(p. 30). 

15. Eacles imperialis nobilis Neum., "Type Cj2" (paralectotype). 
Houston, Texas (USNM). (p. 28). 
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1. Citheronia mexicana G. & R ., d · "Cochise Co., Arizona. July. " 
Same example figured by W. J. Holland in The Moth Book ( 1903, 
pl. IO, fig. 4) . Probably a Mexican specimen wrongly labelled 
(CM). (p. 34). 

2. Citheronia splendens sinaloensis Hoffmann, d· Pena Blanca, 3950', 
Santa Cruz Co., Arizona, 28July 1960,J. G . Franclemont (JGF). 
(p. 34). 

3. Citheronia splendens sinaloensis Hoffmann, s;i . Pena Blanca, 3950', 
Santa Cruz Co., Arizona; 28July 1960,J. G. Franclemont (JGF) . 
(p. 34). 

4. Citheronia regalis (F.), s;i . McClellanville, South Carolina, 22 July 
1968, at light, R. B. Dominick-C. R. Edwards (WPC). (p. 32). 

5. Sphingicampa bicolor (Harr.), d· Tennessee Colony, Anderson 
Co., Texas, 16 April 1968, A. and M . E. Blanchard (AB). 
(p. 38). 

6. Sphingicampa bicolor (Harr.), d· Brownsville, Cameron Co., 
Texas, 5 Nov. 1969, A. and M . E. Blanchard (AB). (p. 38). 

7. Sphingicampa bicolor (Harr.), s;i. Quincy, Illinois, reared from 
larva, 0 . C. Poling (USNM) . (p. 38). 

8. Sphingicampa bicolor (Harr.), d· Iowa. Type of suprema Neum. 
(Type no. 33,700, USNM) . (p . 38) . 

9. Sphingicampa bicolor (Harr.), d· Brownsville, Texas, 16-23 March 
(USNM). (p. 38). 

IO . Sphingicampa bicolor (Harr.), d· Decatur, Illinois, 8-15 Aug. 
(USNM). (p. 38) . 

11. Sphingicampa bicolor (Harr.), s;i. Quincy, Illinois, reared from 
larva, 0 . C. Poling (USNM) . (p. 38). 

1 2. Sphingicampa bicolor (Harr.), s;i of form "immaculata ". Quincy, 
Illinois, reared from larva 1-15 July, 0. C. Poling (USNM). 
(p. 38) . 

13. Sphingicampa bicolor (Harr.), d· McClellanville, South Carolina, 
21 July 1968, at light, R. B. Dominick-C. R . Edwards (WPC). 
(p . 38). 

14. Citheronia regalis (F.), d· McClellanville, South Carolina, 4 Aug. 
1968, at light, R . B. Dominick-C. R . Edwards (WPC) . (p. 32). 

15. Citheronia sepulcralis G. & R ., d· McClellanville, South Carolina, 
12 May 1969, at light, R . B. Dominick-C. R. Edwards (WPC). 
(p. 35) · 

16. Citheronia sepulcralis G. & R., s;i . McClellanville, South Carolina, 
5 May 1969, at light, R. B. Dominick-C. R. Edwards (WPC). 
(p. 35). 

1 7. Sphingicampa bicolor (Harr.), d · Clarke Co., Georgia, 5 Sept. 
1925, A. G . Richards, Jr. (JGF) . (p. 38) . 

18. Sphingicampa bicolor (Harr.), d· Columbus, Ohio (USNM). 
(p. 38) . 
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I. Sphingicampa heiligbrodti (Harv.), 6 · Brownsville, Texas," 3- 11 ", 
Geo. Dorner (USNM) . (p. 42) . 

2. Sphingicampa heiligbrodti (Harv.),¥· Brownsville, Texas, 17 March 
1929, F . H . Benjamin (USNM) . (p. 42). 

3. Sphingicampa hubbardi (Dyar), 6· Cave Creek Canyon, 4880', 
Chiricahua Mts., Cochise Co. , Arizona, 31 July 1967, J. G. 
Franclemont (JGF). (p. 44). 

4. Sphingicampa hubbardi (Dyar),¥· Procter Ranch Road, mouth of 
Madera Canyon, 4400', Santa Rita Mts., Pima Co., Arizona, 
16July 1966, Robert G. Beard (JGF). (p. 44). 

5. Sphingicampa hubbardi (Dyar), 6· Madera Canyon, 4880', Santa 
Rita Mts., Santa Cruz Co., Arizona, 8 Aug. 1960, J. G. 
Franclemont (JGF). (p. 44). 

6. Sphingicampa bisecta (Lint.), 6· Putnam Co., Illinois, reared 
from egg 26 April 1949, A. K. Wyatt (JGF). (p. 46). 

7. Sphingicampa bisecta (Lint.),¥· Putnam Co., Illinois, reared from 
egg I May 1949, A. K. Wyatt (JGF). (p. 46). 

8. Sphingicampa bisecta (Lint .), ¥· Holotype of nebulosa Neum. 
Labelled "Long Island, N. Y. "(USNM). (p. 46). 

9. Sphingicampa blanchardi Fgn., 6 · Holotype. Esperanza Ranch, 
Brownsville, Texas (USNM). (p. 47). 

10. Sphingicampa blanchardi Fgn., 6· Paratype. Esperanza Ranch, 
Brownsville, Texas, June (USNM). (p. 47) . 

11. Sphingicampa blanchardi Fgn., 6 · Paratype. Brownsville, T exas, 
12 March 1956, P . A. Glick (USNM) . (p. 47). 

12. Sphingicampa blanchardi Fgn., ¥ · Para type. Esperanza Ranch, 
Brownsville, Texas (USNM) . (p. 47). 

13. Sphingicamp.a blanchardi Fgn., ¥· Para type. Esperanza Ranch, 
Brownsville, Texas (USNM). (p. 47) . 

14. Sphingicampa montana (Pack.), 6· Pena Blanca, 3950', Santa Cruz 
Co., Arizona, 5 Aug. 1960, J. G. Franclemont (JGF). (p. 50). 

15. Sphingicampa montana (Pack.), 6· Pena Blanca, 3950', Santa Cruz 
Co., Arizona, 2 Aug. 1960, J . G. Franclemont (JGF) . (p. 50). 

16. Sphingicampa montana (Pack.), ¥· Pena Blanca, 3950', Santa Cruz 
Co., Arizona, 5 Aug. 1960, J . G . Franclemont (JGF). (p. 50). 

17. Sphingicampa montana (Pack.), ¥ · Pena Blanca, 3950', Santa Cruz 
Co., Arizona, 2 Aug. 1960, J. G. Franclemont (JGF) . (p. 50). 

18. Sphingicampa quadrilineata (G. & R.), 6· "Cochise Co., Ariz." 
Probably a Mexican specimen mislabelled (USNM). (p. 52) . 

19. Sphingicampa. a{bolineata (G. & R.), 6· Galveston, Texas, E. 
Morris (USNM). (p. 55). 

20. Sphingicampa albolineata (G. & R.), ¥· Galveston, Texas, E . 
Morris (USNM) . (p. 55) . 
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1. Anisota stigma stigma (F.), J. McClellanville, South Carolina, 
16 Oct. 1967, at light, R. B. Dominick-C. R. Edwards (WPC). 
(p. 67). 

2. Anisota stigma stigma (F.), J. McClellanville, South Carolina, 
31 July 1968, at light, R. B. Dominick-C. R. Edwards (WPC). 
(p. 67). 

3. Anisota stigma stigma (F.), Cj:. Wedge Plantation, South Santee 
R., Charleston Co., South Carolina, 18 Aug. 1968, D. C. 
Ferguson (WPC). (p. 67). 

4. Anisota stigma stigma (F.), Cj:. Wrangle Brook Rd., Lakehurst, 
New Jersey, 30 May 1962, J. G. Franclemont (JGF). (p. 67). 

5. Anisota stigma stigma (F.), Cj:. Floridian form resembling sub
speciesfuscosa. Monticello, Florida, 11 Oct. 1955, A. M. Phillips 
(USNM). (p. 67). 

6. Anisota stigma fuscosa Fgn., Cj:. Holotype. Giddings, Texas, 
15 Aug. 1908, R. A. Cushman (USNM). (p. 70). 

7. Anisota manitobensis McD., J. Riding Mts., Manitoba, 19 June 
1936, J. F. May (JGF). (p. 71). 

8. Anisota manitobensis McD., Cj:. Winnipeg, Manitoba, reared in 1928 
by H.J. Brodie (USNM ex CNC). (p. 71). 

9. Anisota senatoria (J. E. Smith), Cj:. Lakehurst, New Jersey, 29-30 
June 1940, J. G. Franclern'ont (JGF). (p. 73). 

10. Anisota senatoria (J. E. Smith), Cj:. Albany, New York, reared 
19 April 1934, J. G. Franclemont (JGF). (p. 73). 

1 I. Anisota senatoria (J. E. Smith), J. Albany, New York, reared 
22 April 1933, J. G. Franclemont (JGF). (p. 73) . 

12. Anisota senatoria (J.E. Smith), c3'. Lakehurst, New Jersey, 29-30 
June 1940, J. G. Franclemont (JGF). (p. 73). 

13. Anisota finlaysoni Riotte, J. Paratype. Mountain View, Ontario, 
reared from larva on white oak 11 March 1953, Canadian Forest 
Insect Survey (USNM ex CNC). (p. 76). 

14. Anisota finlaysoni Riotte, J. Paratype. Shannonville, Ontario, 
reared ex ovo 21 May 1968, Rev.J. C. E. Riotte (USNM). (p. 76). 

15. Anisota finlaysoni Riotte, Cj:. Para type. F 2 generation reared 6 
Aug. 1968, Shannonville, Ontario, Rev.J. C. E. Riotte (USNM). 
(p. 76). 

16. Anisota consularis Dyar, Cj:. Syntype. L. Worth, Florida, 15 Sept. 
1896, H. G. Dyar, reared (USNM). (p. 72). 

17. Anisota consularis Dyar, J. "Florida, Sept." (USNM). (p. 72). 
18. Anisota consularis Dyar, J. Stuart Florida, 7 Oct. 1922, D. M. 

Bates, larva pn live oak (USNM). (p. 72). 
19. Anisota virginiensis virginiensis (Drury), c3'. Ithaca, New York, 

reared 20 March 1934 ex ovo on oak, J. G. Franclemont (JGF). 
(p. 80). 

20. Anisota virginiensis virginiensis (Drury), c3'. Argyle, Yarmouth Co., 
Nova Scotia, reared 6 May 1958 ex ovo on northern red oak, 
D. C. Ferguson (USNM). (p. 80). 

2 1. Anisota virginiensis pellucida (J. E. Smith), J. Gainesville, Florida, 
22 Sept. 1955, C. W. Patton (USNM). (p. 82). 

22. Anisota virginiensis virginiensis (Drury), Cj:. L. Kejimkujik, Queens 
Co., Nova Scotia, 18 June 1957, D. C. Ferguson (USNM). 
(p. 80). 

23. Anisota virginiensis virginiensis (Drury), Cj:. Arlington, Virginia, 
11 July 1949, J. G. Franclemont (JGF) . (p. 80). 

24. Anisota virginiensis pellucida (J. E. Smith), Cj:. Wedge Plantation, 
South Santee R., Charleston Co., South Carolina, 18 Aug. 1968, 
D. C. Ferguson (WPC). (p. 82). 

25. Anisota oslari Roths., J. Chiricahua Mts., Cochise Co., Arizona, 
June (USNM). (p. 78). 

26. Anisota oslari Roths., Cj:. Fort Wingate, New Mexico, ex. larva 
(USNM). (p. 78). 
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1. Coloradia doris Barnes, J. Cave Creek Canyon, 5400', Chiricahua 
Mts., Cochise Co., Arizona, 7 April 1966, J. G. Franclemont 
(JGF). (p. 97). 

2. Coloradia doris'Barnes, J. Walnut Canyon, 6500', 6 1/3 mi ESE 
of Flagstaff, Coconino Co., Arizona, 21 June 1965,J. G. Francle
mont (JGF). (p. 97). 

3. Coloradia doris Barnes, <jl. Walnut Canyon, 6500', 6 1 /3 mi ESE 
of Flagstaff, Coconino Co., Arizona, 21 June 1965, J. G. Francle
mont (JGF). (p. 97). 

4. Coloradia doris Barnes, <jl. Cave Creek Canyon, 5400', Chiricahua 
Mts., Cochise Co., Arizona, IO June 1966, J. G. Franclemont 
(JGF). (p. 97). 

5. Coloradia doris Barnes, <jl. Newcastle [Black Hills, Weston Co.), 
Wyoming, 1 July 1965, R. W. Hodges (USNM). (p. 97). 

6. Coloradiapandora davisiB. & Benj., J. Fort Valley, 7350', 7 1/2 mi 
NW of Flagstaff, Coconino Co., Arizona, 14 Aug. 1965, J. G. 
Franclemont (JGF). (p. 96). 

7. Coloradia luski B. & Benj., J. Fort Valley 7350', 7 1/2 mi NW of 
Flagstaff, Coconino Co., Arizona, 21 June 1961, J. G. Francle
mont (JGF). (p. 99). 

8. Coloradia luski B. & Benj., J. Fort Valley, 7350', 7 1/2 mi NW of 
Flagstaff, Coconino Co., Arizona, 24 June 1961, J. G. Francle
mont (JGF). (p. 99). 

9. Coloradia luski B. & Benj., J. Hart Prairie, 8500', IO mi NNW of 
Flagstaff, Coconino Co., Arizona, 13 July 1964, J. G. Francle
mont (JGF). (p. 99). 

10. Coloradia luski B. & Benj., J. Onion Saddle, 7600', Chiricahua 
Mts., Cochise Co., Arizona, 14 July 1967, J. G. Franclemont 
(JGF). (p. 99). 

11. Coloradia luski B. & Benj., <jl. Fort Valley, 7350', 7 1 /2 mi NW of 
Flagstaff, Coconino Co., Arizona, 22 June 1961, J. G. Francle
mont (JGF). (p. 99). 

12. Coloradia luski B. & Benj., <jl. Onion Saddle, 7600', Chiricahua 
Mts., Cochise Co., Arizona, IO July 1967, J. G. Franclemont 
(JGF). (p. 99). 

13. Coloradia pandora davisi B. & Benj., J. Control Road, 54uu', 4 mi 
ESE of Pine, Gila Co., Arizona, 5 Sept. 1961,J. G. Franclemont 
(JGF). (p. 96). 

14. Coloradia pandora pandora Blake, J. Denver, Colorado (USNM). 
(p. 91). 

15. Coloradia pandora pandora Blake, <jl. Glenwood Springs, Colorado 
(USNM). (p. 91). 

16. Coloradia pandora lindseyi B. & Benj., ·J. Oregon [probably Fort 
Klamath) (USNM). (p. 92). 

17. Coloradia pandora lindseyi B. & Benj., <jl. Fort Klamath, Oregon, 
Aug. (USNM). (p. 92). 

18. Coloradia pandora davisi B. & Benj ., <jl. Walnut Canyon, 6500', 
6 1/3 mi ESE of Flagstaff, Coconino Co., Arizona, 1 Sept. 1965, 
J. G . Franclemont (JGF). (p. 96). 
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r. Coloradia pandora davisi B. & Benj ., O· Holotype of chiricahua B. & 
Benj . Chiricahua Mts., Cochise Co., Arizona (USNM). (p. 96) . 

2. Hemileuca oliviae Ckll., O· Holotype. Santa Fe, New Mexico, fall 
of 1897, T. D. A. Cockerell (USNM). (p. r 12). 

3. Hemileuca oliviae Ckll., O· Colfax Co., New Mexico, ex larva 
8-15 Oct. (USNM). (p. r 12) . 

4. Hemileuca oliviae Ckll., O· The more brightly marked form named 
" grisea" by Cockerell. Colfax Co., New Mexico, ex larva 8-15 
Oct. (USNM). (p. r 12). 

5. Hemileuca oliviae Ckll., ~- Colfax Co., New Mexico, ex larva 
8-15 Oct. (USNM). (p. r 12). 

6. Hemileuca hualapai (Neum.), O· "Chiricahua Mts., Ariz. May" 
(USNM). As explained in the text, this is believed to be a 
Mexican specimen mislabelled . (p. r r r). 

7. Hemileuca hualapai (Neum.), ~- Holotype. "S.W. Ariz ." (Type 
No. 33,610, USNM). (p. r r r). 

8. Coloradia pandora davisi B. & Benj., O· Mount Locke, 6700', 
Davis Mts., Texas, 6 Sept. 1969, A. and M. E. Blanchard 
(AB). (p. 96) . 

9. Hemileuca tricolor (Pack.), O· Sycamore Canyon, Baboquivari 
Mts., Pima Co., Arizona, 20 March 1958, Lloyd M. Martin 
(USNM). (p. 107) . 

ro. Hemileuca tricolor (Pack.), ~- "So. Arizona, Poling" (USNM). 
(p. 107) . 

r r. Hemileuca burnsi Watson, O· Davis Dam, Nevada side of the 
Colorado R., 12 Oct. 1949, D. L. Bauer (USNM). (p. 130). 

12. Hemileuca burnsi Watson, ~- Davis Dam, Nevada side of the 
Colorado R., 12 Oct. 1949, D. L. Bauer (USNM). (p. 130). 

13. Hemileuca neumoegeni (Hy. Edw.), ~- Lectotype. Prescott, Arizona 
(USNM). (p. 132) . 

14. Hemileuca neumoegeni (Hy. Edw.), O· Control Rd., 5400', 4 mi 
ESE of Pine, Gila Co., Arizona, 5 Sept. 1961, J. G. Franclemont 
(JGF). (p. 132). 

15. Coloradia pandora davisi B. & Benj., O· Holotype of bonniwelli B. & 
Benj. High Rolls, New Mexico, 20 Sept. (USNM). (p. 96) . 

16. Hemileuca electra electra Wgt., O· A Californian specimen 
resembling subspecies clio B. & McD. Garnet, San Bernardino 
Co., California, reared 12 Oct. 1945 from larva on Eriogonum, 
D. L. Bauer (USNM). (p. 129). 

17. Hemileuca electra electra Wgt., O· Riverside, California, 12 Oct. 
1934, C. M . Dammers (USNM) . (p. 128). 

18. Hemileuca electra electra Wgt., ~- Azuza, Los Angeles Co., 
California, reared 19 Oct. 1945, S.S. Nicolay (USNM) . (p. 128). 

19 Hemileuca electra clio B. & McD., O· Lectotype. Kingman, Arizona, 
1-7 Oct. (USNM). (p. 129). 

20. Hemileuca electra clio B. & McD., O· Kingman, Arizona, 12 O ct. 
1949, D. L. Bauer (USNM). (p. 129). 

21. Hemileuca electra clio B. & McD., ~- Syntype ("Type ~ "). 
Kingman, Arizona , 16- 23 Oct. (USNM). (p. 129). 
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1. Hemileucajuno Pack., 6· Yuma, Yuma Co., Arizona, 2 Dec. 1947, 
D. L. Bauer (USNM). (p. 125) . 

2. Hemileucajuno Pack.,¥· "S.W. Arizona"(USNM). (p. 125). 

3. Hemileuca grotei G. & R., ¥· Kerrville, Texas, "11-1902" 
(USNM). (p. 123). 

4. Hemileuca diana Pack., 6· Chiricahua Mts., Cochise Co., Arizona, 
13 Nov. 1907 (USNM) . (p. 124) . 

5. Hemileuca diana Pack.,¥· Chiricahua Mts., Cochise Co., Arizona, 
13 Sept. 1908 (USNM). (p. 124). 

6. Hemileuca maia (Drury), 6· Washington, D.C. (USNM). (p. 115). 

7. Hemileuca maia (Drury), 6· Arlington, Virginia, 29 Oct. 1951, 
J. G. Franclemont (JGF). (p. 115). 

8. Hemileuca maia (Drury), ¥· Arlington, Virginia, 1 Nov. 1951, 
J. G. Franclemont (JGF). (p. 115). 

9. Hemileuca lucina Hy. Edw., 6· Costigan, Penobscot Co., Maine, 
reared 6 Sept. 1953 from larva on Spiraea latijolia, D. C. Fer
guson (USNM). (p. 121). 

IO, Hemileuca lucina Hy. Edw., 6· Bowdoin, Maine, 16 Sept. 1939, 
Donald]. Lennox (USNM). (p. 121). 

11. Hemileuca lucina Hy. Edw., ¥· Alfred, Maine, reared 18 Sept. 1933 
from Spiraea, Gypsy Moth Laboratory (USNM). (p. 121). 

12. Hemileuca nevadensis Stretch, 6· Reno, Nevada (USNM). (p. 119). 

13. Hemileuca nevadensis Stretch, 6· Bemidji, Minnesota, 12 Sept. 1930, 
J. K. Karlovic (USNM). (p. 119). 

14. Hemileuca nevadensis Stretch, 6· Boardman, Oregon, 2 Oct. 1945, 
E. C. Johnston (JGF). (p. 119). 

15. Hemileuca nevadensis Stretch, 6· Denver, Colorado (USNM). 
(p. 119). 

16. Hemileuca nevadensis Stretch, 6· Maxwell, New Mexico, reared 
from willow IO Sept. 1916, D. J. Caffrey (USNM). (p. 119). 

1 7. Hemileuca nevadensis Stretch, ¥· Volga, South Dakota, 25 Sept. 
1893 (USNM). (p. 119). 

18. Hemileuca nevadensis Stretch, ¥· San Diego, California, 23 Oct. 
1933 (JGF). (p. 119). 

19. Hemileuca nevadensis Stretch, 6· Santa Ana River, Norco, River
side Co., California, reared 2 Dec. 1946, D. L. Bauer (USNM). 
(p. 119). 

20. Hemileuca nevadensis Stretch, 6· Cotype of latifascia B. & McD. 
Aweme, Manitoba, 5 Sept. 1908, Norman Criddle (USNM). 
(p. 119). 

21. Hemileuca nevadensis Stretch, ¥· "Type ¥" of latifascia B. & McD. 
Aweme, Manitoba, 21 Sept. 1907 (USNM). (p. 119). 
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r. Hemileuca chinatiensis (Tinkham), b· Paratype. Chinati Mts., 
Texas, 16 Sept. 1929, E. R. Tinkham (CNC). (p. 133). 

2. Hemileuca chinatiensis (Tinkham), b· IO mi south of Marathon, 
Brewster Co., Texas, 7 Oct. 1966, R. 0. and C. A. Kendall 
(JGF). (p. 133). 

3. Hemileuca chinatiensis (Tinkham), ~- IO mi south of Marathon, 
Brewster Co., Texas, 7 Oct. 1966, R. 0. and C. A. Kendall 
(JGF) . (p. 133). 

4. Hemileuca hera hera (Harr.), b· Reno, Nevada, "24-31 May" 
(USNM). The date given on the label is about two months earlier 
that the usual time of emergence and is almost certainly incorrect. 
(p. 134). 

5. Hemileuca hera hera (Harr.), b· Brewster, Washington, 25 Aug. 
1954, J. C. Hopfinger (USNM). (p. 134). 

6. Hemileuca hera hera (Harr.), ~- Brewster, Washington, 23 Aug. 
1960, J.C. Hopfinger (USNM). (p. 134). 

7. Hemileuca hera hera (Harr.), b· Moran, Wyoming, 13 Aug. 1939, 
J. L. Sperry (USNM). (p. 134). 

8. Hemileuca hera hera (Harr.), ~- Southern Utah, ex larva 15-30 
Aug., 0. C. Poling (USNM). (p. 134). 

9. Hemileuca hera marcata (Neum.), b· Lectotype. Klamath Co., 
Oregon (Type no. 33,607, USNM). (p. 138). 

10. Hemileuca hera marcata (Neum.), b· Linkville, Oregon (USNM). 
(p. 138). 

11. Hemileuca hera marcata (Neum.), ~- Linkville, Klamath Falls, 
Oregon (USNM). (p. 138). 

12. Hemileuca hera marcata (Neum.), b· Lightly marked aberration 
similar to the one named "gunderi" by Hill. No locality label but 
probably also from Klamath Co., Oregon (USNM). (p. 138). 

13. Hemileuca nuttalli nuttalli (Stkr.), b· 15 miles north of Boise, 
Idaho (highway 15), reared from larva on Purshia tridentata 
22 July 1969, M. M. Furniss (USNM). (p. 139). 

14. Hemileuca nuttalli nuttalli (Stkr.), b· Paratype of washingtonensis 
Medlar. Pateros, Washington," 8-25 ",J.C. Hopfinger (USNM). 
(p. :39). 

15. Hemileuca nuttalli nuttalli (Stkr.), ~- Brewster, Washington, 
"8-15 ",J.C. Hopfinger (USNM) . (p. 139). 

16. Hemileuca nuttalli uniformis (Ckll.), b· Silverton [San Juan Co.], 
Colorado, 16-23 July [J. McDunnough] (USNM). (p. 143). 

17. Hemileuca m;ttalli uniformis (Ck!!.), b· Silverton [San Juan Co.], 
Colorado, 16--23 July [J. McDunnough] (USNM). (p. 143). 
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I. Hemileuca nuttalli nuttalli (Stkr.), d· North Fork Provo Canyon 
[Utah], 11 Aug., Tom Spalding (USNM). (p. 139). 

2. Hemileuca nuttalli nuttalli (Stkr.), ~- North Fork Provo Canyon 
[Utah], 21 Aug., Tom Spalding (USNM). (p. 139). 

3. Hemileuca eglanterina annulata Fgn., d· Paratype. Wasatch Mts., 
Utah, 1943, Dmitri Nabokov (USNM). (p. 150) . 

4. Hemileuca eglanterina annulata Fgn., ~- Paratype. Provo, Utah, 
12 August, Tom Spalding (USNM) . (p. 150). 

5. Hemileuca eglanterina eglanterina (Bdv.), ~- Gilbert, 3700', Okana
gan Co., Washington, 10 July 1959, J. C. Hopfinger (USNM) . 
(p. 144). 

6. Hemileuca eglanterina eglanterina (Bdv.), d· Lectotype. California 
(USNM). (p. 144). 

7. Hemileuca eglanterina eglanterina (Bdv.), d· L. Alpine, Calaveras 
Co., California, 21 July 1947, W. A. Hammer (USNM). 
(p. 144). 

8. Hemileuca eglanterina eglanterina (Bdv.), d· Cloverdale, Sonoma 
Co., California, 25 July 1954, R. F. Sternitzky (USNM). 
(p. 144). 

9. Hemileuca eglanterina eglanterina (Bdv.), d· Cloverdale, Sonoma 
Co., California, 25 July 1954, R. F. Sternitzky (USNM). 
(p. 144). 

10. Hemileuca eglanterina eglanterina (Bdv.), d· Type of denudata 
(Neum.). No locality label. (Type no. 33,978, USNM). (p. 144) . 

I I. Hemileuca eglanterina eglanterina (Bdv.), d· Unmarked form, 
"denudata". Brewster, Washington, 4July 1932,J. C. Hopfinger 
(USNM). (p. 144). 

12 . Hemileuca eglanterina eglanterina (Bdv.), d· Above Leavenworth, 
Washington, 27 June 1943, Hopfinger Collection (USNM). 
(p. 144). 

13. Hemileuca eglanterina eglanterina (Bdv.), d· Black Canyon [ca. 
1200'], Brewster, Washington, 23 June 1949, J . C. Hopfinger 
(USNM). (p. 144). 

14. Hemileuca eglanterina shastaensis (Grt.), d· Castle L., Shasta Co., 
California, 24 July 1948, W. A. Hammer (USNM). (p. 148). 

15. Hemileuca eglanterina shastaensis (Grt.), d· A very dark example. 
Castle L., Shasta Co., California, 24 July 1948, W. A. Hammer 
(USNM). (p. 148) . 

16. Hemileuca eglanterina shastaensis (Grt.), ~- Shasta Co., California 
(USNM). (p. 148). 
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1. Hemileuca eglanterina annulata Fgn., J. Holotype. Bottle Creek 
Camp, 7 mi SW of Encampment, 8800', Carbon Co., Wyoming, 
4 Aug. 1967, F., P. and M. Rindge (AMNH). (p. 150). 

2. Hemileuca eglanterina annulata Fgn., ~- Paratype. Steamboat 
Springs, Routt Co., Colorado, 6700', 31 July 1967, F., P. and 
M. Rindge (AMNH). (p. 150). 

3. Hemileuca nuttalli uniformis (Ckll.), cl'- Buckboard Flat Camp, 
8800', 7 mi W of Monticello, San Juan Co., Utah, 26 July 1960, 
F., P. and M. Rindge (AMNH). (p. 143). 

4. Hemileuca nuttalli uniformis (Ckll.), ~- Buckboard Flat Camp, 
8800', 7 mi W of Monticello, Sanjuan Co., Utah, 25July 1960, 
F., P. and M. Rindge (AMNH). (p. 143). 

5. Hemileuca nuttalli uniformis (Ck!!.), J. Crested Butte Ski Area 
[Gunnison Co.], Colorado, 20 July 1963, Wm. H. Howe 
(AMNH). (p. 143). 

6. Hemileuca eglanterina annulata Fgn., J. Paratype. Bottle Creek 
Camp, 7 mi SW of Encampment, 8800', Carbon Co., Wyoming, 
5 Aug. 1967, F., P. and M. Rindge (AMNH). (p. 150). 

7. Hemileuca grotei G. & R., J. Helotes, Bexar Co., Texas, 17 Nov. 
1963, R. 0. Kendall (AMNH). (p. 123). 

8. Coloradia doris Barnes, J. Barton Flats, San Bernardino Co., 
California, I June 1946, Grace H. and John L. Sperry (AMNH). 
(p. 97). 

9. Hemileuca hualapai (Neum.), J. Pena Blanca, Oro Blanco Mts., 
Santa Cruz Co., Arizona, 21 May 1966, Lloyd M. Martin 
(LACM). (p. 111). 

10. Hemileuca lex (Druce), J. "Tex." (USNM). (p. 110). 

11. Hemileuca hualapai (Neum.), ~- Near Elgin, Santa Cruz Co., 
Arizona, 20 May 1966, R. F. Sternitzky (LACM). (p. 111). 

12. Hemileuca hera magnifica (Rotger), J. Paratype. Near Mesita 
[Costilla Co.], Colorado, 12 Aug. 1943, Rev. B. Rotger 
(AMNH). (p. 139). 

13. Hemileuca eglanterina annulata Fgn., J, underside. Paratype. 
Wasatch Mts., Utah, 1943, Dmitri Nabokov (USNM). Same 
specimen illustrated on plate 10, figure 3. (p. 150). 

14. Hemileuca eglanterina annulata Fgn., J, underside. Paratype. 
Bottle Creek Camp, 7 mi SW of Encampment, 8800', Carbon 
Co., Wyoming, 4 Aug. 1967, F., P. and M. Rindge (AMNH). 
(p. 150). 

15. Hemileuca eglanterina eglanterina (Bdv.), J, underside. Black Can
yon, Brewster [Okanagan Co.], Washington, 23 June 1949, 
J.C. Hopfinger (USNM). (p. 144). 

16. Hemileuca nuttalli uniformis (Ckll.), J, underside. Warner Ranger 
Station, 28 mi ESE of Moab, Grand Co., Utah, 9200', 3 Aug. 
1960, F., P. and M. Rindge (AMNH). (p. 143). 

17. Hemileuca nuttalli uniformis (Ckll.), J, underside. Silverton [San 
Juan Co.], Colorado, 16- 23 July [J. McDunnough] (USNM). 
(p. 143). 
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