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THE MOTHS OF AMERICA NORTH OF MEXICO

FAMILY
SUBFAMILY
GENUS

Saturniidae Boisduval (continued)
Hemileucinae Grote and Robinson

Automeris Hubner
Automeris Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], p. 154.
Type-species: Phalaena }anus Cramer, 1773. Designated by Grote, 1874,
Proc. American Phil. Soc., 14: 259.
Protautomeris Packard, 1903, ]our. New York Ent. Soc., II: 245.
Type-species: Dirphia maeonia Druce, 1897. Monotypy.
NOTE-Michener (1952: 430) included three other groups as subgenera under Automeris;
namely, Automerella Michener, 1949 (type-species: Automeris flexuosa Felder), Automeroides
Michener, 1949 (type-species: Automeris omeates Druce), and Agliopsis Bouvier, 1929
(type-species: Agliopsis intermedius Bouvier, now considered to be a synonym of Micrattacus
violascens Maassen and Weymer). These have not been studied in connection with the
present work, and their status remains unchanged. The generic description presented here
is intended to apply to Automeris in the strict sense, as all of the North American species,
including those known from Mexico, fall in this group.

Automeris is a large genus believed to contain about 100 species, all but a very few of which
belong to the subgenus Automeris as defined by Michener (1952). Most of the species are
tropical American and only four are known from the United States. Of these, three occur
no farther north than states bordering on Mexico, but one, Automeris io, is much more widely
distributed and ranges to southern Canada. They are very handsome moths that average
about the same size as the species of Hemileuca or only slightly larger.
The species of Automeris are very easily recognized because they are the only members
of the Hemileucinae within our region which have a large eyespot on the hindwing. This
eyespot is black with a gray or bluish iris and a small, elongated white pupil, and it is
centered in a field of bright yellow in the middle of the hindwing. In some neotropical
species the eyespot is brown, dull reddish or pink. Some species of Hylesia have a bright red,
orange or yellow eyespot but none of these is known to occur north of southern Mexico.
Species of Automeris may also be recognized by the following combination of characters:
eyes large, shortest frontal distance between them nearly always less than half the length of
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an eye; male antenna quadripectinate to end or nearly so, shaft not or but slightly compressed, only slightly carinate beneath or not carinate, antennal cones small, usually present
toward distal end of shaft only; female antenna bidentate, shaft not carinate, antennal
cones small, limited to distal fourth or less; labial palpi nearly always rather long, reaching
or exceeding front, three-segmented, unfused (except in one neotropical species, janeira
Westwood); epiphysis of male large, about two-thirds the length of the tibia and covered
with long hairs; epiphysis of female smaller, slender, bare; foretibia without spines; arolium
and pulvilli well developed, the latter long; vein M 1 not stalked with radial stem; hindwing
with only one anal vein in the North American species (some neotropical species with a
second, very short anal vein); thorax and abdomen densely clothed with rather soft,
recumbent or semi-erect hairs, those on the underside tending to be flattened, hairlike scales,
concealing scattered, shorter, broad scales.
The male genitalia are of very different appearance from those of other Hemileucinae in
the North American fauna, although the basic morphology of the parts leaves no doubt as to
the subfamily relationship. Instead of the short, stubby, lobelike valves of Coloradia and
Hemileuca, the species of Automeris have valves that are more elaborately developed, usually
bilobed with one of the lobes forming a sheath for a long, slender, inwardly curved spine.
The juxta is preserved as a distinct plate, although narrowly fused to the bases of the valves
at each end; thus the chitinous connection between the bases of the valves across this area
does not form as extensive a bridge as in Hemileuca, and the valves are a little more movable.
The uncus is variable but basically not very different. The saccus is peculiar, being elongated,
pointed or lobate, sometimes constricted, and sometimes broadly separated from the bases
of the valves by a deep excavation on each side. The transtilla is much as in other Hemileucinae, and sometimes the vestigial arms of the gnathos may still be seen connected to it as
in the Citheroniinae, again indicating that this structure represents a fusion of the gnathos
and transtilla (e.g., in A. pamina and A. cecrops). The aedoeagus is very simple as in other
members of the subfamily.
The larva of Automeris is structurally very close to that of Hemileuca, but tends to be of
stouter form, and the two most dorsal rows of spinose tubercles are fully developed with a
central shaft from which numerous quill-like, urticating spines radiate outward and upward.
The mature larva is very densely armed with these spines, probably more so than most
species of Hemileuca, and it is likely that the stinging effect produced on contact with the
spines of Automeris is just as severe. The last instar larvae tend to be brightly colored, often
at least partly bright green or pale brown, including the spines, and to have a conspicuous
lateral stripe or connected series of other lateral markings. For distinguishing characters of
the first instar larva, consult Pease ( 1961). The food plants are extremely diverse.
In the pupa of Automeris, the sloping anterior margins of abdominal segments five, six
and seven, which come in contact with the segments immediately preceding them, are
transversely striated, not longitudinally striated as in the pupae of Hemileuca and Coloradia.
Also, in Automeris io and A. pamina at least, the pupa bears a sparse covering of short,
inconspicuous hairs or setae, these being especially noticeable on the dorsum of the head and
thorax in io, on several abdominal segments in pamina, and on the last abdominal segment
about the base of the cremaster in both species. I have not found such setae on any other
hemileucine pupae examined. The cremaster is short, conical, with a rugose surface, and
terminates in a closely set cluster of strong, recurved hooks. Unlike Coloradia and Hemileuca,
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the species of Automeris pupate inside a moderately sturdy but shapeless cocoon. It is spun
among dead leaves or other debris on the surface of the ground.

KEY TO THE SPECIES OF AUTOMERIS
FOUND NORTH OF MEXICO
I.

Postmedial line (or band) of forewing
oblique, running from near middle of
inner margin to apex .................... 2
Postmedial line of forewing more
nearly parallel to outer margin, meeting costa well before apex ................ 3

but not especially prominent; New
Mexico, Arizona . . . . . . . . . . . . . . . . . pamina
p. 166
3. Postmedial line, when distinct, outwardly dentate, but often obsolescent
or partially so; a very widespread
eastern species, west to Colorado and
New Mexico ............... io, 3 subspecies
this page, pp. 161, 162
Postmedial line a distinct, thin, brown
line, not dentate, almost straight;
Santa Cruz County, Arizona ... iris hesselorum
p.164

2. Postmedial band pure white, very
prominent; New Mexico and western
Texas ........................... z:,ephyria
p. 168
Postmedial band yellowish or brownish with few if any white scales, distinct

Automeris io io (F.) (Io Moth*)
PL.

12,

FIGS.

1-6, 9,

10,

13, 14, 16. TEXT

FIG.

20 a (McD. 818).

Bombyx io Fabricius, 1775, Systema Entomologiae, p. 560.
Type-locality: America.
Phalaena corollaria Perry, 1810, Arcana, p. [150], pl. [37], fig. 2.
Type-locality: North America.
Hyperchiria varia Walker, 1855, List
the British Museum, 6: I 278.
Type-locality: North America.

of the Specimens of Lepidopterous Insects in

the Collection

of

Automeris io var. argus Neumoegen and Dyar, 1893, Can. Ent., 25: 123.
Type-locality: Hoboken, New Jersey.
Automeris io var.fuscus Luther, 1907, ]our. New Tork Ent. Soc., 15: 131.
Type-locality: Providence or Cranston, Rhode Island.
NOTE-This name is a homonym of Hyperchiria fusca Walker, 1855, p. 1288=Automeris
fusca (Walker).
Automeris io lutheri Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 99. NEW
SYNONYMY.
Type-locality: Same as for fuscus Luther.
NOTE-The name lutheri was proposed to replace fuscus, which Cockerell realized was
preoccupied.
Automeris io coloradensis Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 99. NEW
SYNONYMY.
Type-locality: Boulder, Colorado.
Automeris io race texana Barnes and Benjamin, 1923, Contributions to the Natural History
Lepidoptera of North America, 5: 7. NEW SYNONYMY.
Type-locality: Brownsville, Texas.
April 1972
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Automeris io ab. caeca Igel, r 928, Internatl. Ent. ,Zeitschr. Guben,
Type-locality: North America.

22: r 55.

Automeris io mexicana Draudt, in Seitz, 1929, Die Gross-Schmetterlinge der Erde, 6: 744, pl. r r IA,
row f. NEW SYNONYMY.
Type-locality: Mexico.
Automeris io form packardi Schussler, r 934, Lepidopterorum Catalogus, 10(58) : 354.
Type-locality: Not given.

Automeris io is one of the commonest and most thoroughly studied of the North American
saturniids, the nominate form having been known for almost two centuries, and the larva
reared innumerable times. There have been no less than 60 published papers covering
various aspects of its life history. Despite the attention the species has received, its geographical variation has never been analyzed satisfactorily, and the classification as three
subspecies presented here is still partly based on guesswork.
This species is highly variable within any part of its range, and occasional specimens
resembling subspecies lilith may turn up far to the north, such as the male figured from
Ithaca, New York (plate 12; figure 3). A number of aberrations have also been noted by
various authors, and the unnecessary names that have been proposed for these contribute to
the length of the synonymy. For purposes of illustration I have chosen specimens to represent
the normal range of variation, neglecting the aberrant forms. Anyone interested in abnormal
variants should consult the original descriptions, the illustrations in Packard (1914) or,
better still, the specimens themselves, examples of which may be found in any major collection. A striking bilateral gynandromorph of this species, male on the left and female on the
right, taken at light in Connecticut, was described and illustrated by Sidney A. Hessel ( 1964),
and another, not completely bilateral, was illustrated by Strecker ([1878], pl. 15, fig. 16).
Most commonly the males of the nominate subspecies have bright yellow forewings
(plate 12, figures 1, 2, 4), but some brownish shading, especially near the inner margin and
toward the base of the forewing, is also found commonly almost everywhere. The three
males shown on plate 12, figures 4-6, are from a blend zone area between io and lilith on the
coastal plain of South Carolina and illustrate the range of variation characteristic of the
males in that locality. The females have dark reddish brown forewings with a strong purplish
tint, often somewhat variegated with paler shading. Southward there is a trend toward a
more solidly reddish female forewing, culminating in subspecies lilith. Westward in eastern
and southern Texas, and probably into Mexico, the female forewing becomes noticeably
darker and less red, although in western Texas a form occurs in which it again becomes
extremely reddish, the latter being included in subspecies neomexicana.
In the male genitalia I can see no differences between the subspecies, although the genitalia
of the species io differ greatly from those of pamina and zephyria.
The distribution of the nominate subspecies extends from Maine through southern
Quebec and Ontario, Michigan, Wisconsin, Minnesota, to southeastern Manitoba, Nebraska
and Boulder, Colorado, southward in the east to the Gulf States, thence westward through
Arkansas, Oklahoma and eastern Texas. The most northerly records are from Lincoln,
Penobscot County, Maine, the vicinity of Montreal, in Quebec, and Ottawa, Algonquin
Provincial Park and Sault Ste Marie, Ontario. It does not occur in Nova Scotia and has
not been reported from New Brunswick. On the coastal plain of South Carolina, thence
westward through the Gulf States to Louisiana, there is complete intergradation to subspecies
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lilith. The exact western limits of what might be called subspecies io are uncertain, but I
include here a minor geographical variant that has been named texana. It has a darker female,
and ranges from southeastern Texas into Mexico. If texana were recognized as a subspecies,
mexicana would be a synonym. The population found in the vicinity of Houston, Texas, seems
to be a curious mixture of io, texana and lilith.
Io has only one full generation toward its northern limit but two or possibly three broods
southward. Data supplied by M. C. Nielsen (in litt.) for a large number of Michigan records
indicate two broods in that state, as follows: 14 May to I I July and 28 July to 27 September.
Early captures, mostly for June, were extremely numerous, late summer ones relatively few,
suggesting that the second brood is only partial. Other northern records agree with this pattern, and it is to be expected that approximately the same flight periods prevail from New
England to Manitoba and Nebraska. In South Carolina and Georgia the first brood appears
in May, and subsequently the moths are on the wing continuously fromJuly to September,
the latter period perhaps representing only one large, extended, summer generation.
The young larvae are brown and gregarious, the last two instars green and solitary,
clothed with dense tufts of slender, branching spines of the same color as the body or paler.
There is a conspicuous red and white lateral stripe beginning on the first abdominal segment.
The larva of io appears somewhat stouter than that of Hemileuca species, although structurally
similar. The very finely branched spines give the larva a bristly, or even fuzzy, appearance.
These are stinging or urticating spines that may affect some people quite severely, and the
larvae should be handled carefully. This species overwinters as a pupa in the leaflitter on the
ground. It makes a very thin and shapeless, brown, silken cocoon, spun among the dead leaves.
The larva was first illustrated and the life history described by John Abbot, in Abbot and
Smith, The Natural History of the Rarer Lepidopterous Insects of Georgia (1797, pl. 49, p. 97), who
wrote: "This beautiful kind feeds on the Indian Corn or Maize, as well as Dogwood (Cornus),
Sassafras, &c. It spun up 27th September, appeared on the wing the 17th of May, and
continued coming out at different times till the 15th of August following. Others that spun
up 24th July came out 25th August. The caterpillar stings very severely, and encloses itself
in a brown web on the leaves .... When young these caterpillars feed mainly in a company
together."
The moths figured by Abbot in that charming work look like the northern subspecies,
not lilith.
Other significant accounts of the early stages include those of Eliot and Soule ( 1902: 267),
and Packard (1914: 99-102), the latter, as well as Pease (1961), providing good drawings
of structural detail. For a long list of references to papers on the biology, see Schussler
( 1934: 352-353). Relatively little has been published on the early stages since that time.
Holland gave an uncolored figure of the larva in The Moth Book (1903 and later editions,
fig. 43). Automeris io is polyphagous and the list of reported food plants is immense, covering
nearly all the common deciduous trees and shrubs and even some herbaceous plants such
as clover. The larvae evidently avoid all conifers, but otherwise the list is diverse, including
even a record of a larva of subspecies lilith found on saw palmetto in Florida (Riley, 1889).
Rosaceous trees and shrubs, bayberry, willow, poplar, hickory, sassafras, birch, maple, oak,
basswood and elm are among the commonest hosts, and those that are less frequent or
unusual include maize, saw palmetto, ash, beech, hackberry, dogwood, black locust, clover,
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Baptisia species, Cassia chamaecrista L., Phaseolus vulgaris L., Amorpha species, and cotton.
Although generally a common species, io has rarely been reported as a pest. There is one
old record of larvae occurring in thousands on cotton in Louisiana, stripping many plants
of their leaves (see Packard, 1914: 99). The amount of feeding on cultivated corn does not
seem to be significant. This host was first reported by Abbot in Georgia (in Abbot and Smith,
1797), and most recently by J. R. Heitzman in Missouri (in litt., 1970).
Fabricius described io from a specimen in the Hunter collection, and the type, according
to Kerr (1910: 110), was still present in the Glasgow University collection in 1910, although
in poor condition. This very early North American material could have come from several
sources between Boston, Massachusetts and Savannah, Georgia. It might have been collected
by Mark Catesby, who collected natural history specimens and travelled extensively between
Williamsburg, Virginia and the Savannah River. Another possible source was John Lawson,
Surveyor-General of North Carolina, who supplied specimens of plants and animals from
the Carolinas through his correspondent, James Petiver of London. Lawson also travelled
a good deal but occupied a home for a number of years at Bath, on the Pamlico River.
His activities were cut short in the fall of I 7 I I v,rhen, on a trip up the Neuse River, his party
fell into the hands of Tuscarora Indians and Lawson was killed. It is thus very difficult to
establish an exact type-locality for io, although it almost certainly lies so:rp.ewhere within the
east coast region occupied by what I treat as the nominate subspecies.
The exact type-locality for corollaria is also unknown, as is the present location of the type.
Perry's colored figure is that of a male, apparently of the form with yellow forewings,
although the shade of yellow is rather dull and brownish. He described the general color as
being "of a soft and pleasing yellow." Varia was described from three yellow males in the
British Museum (Natural History), again from no specified type-locality except North
America. With both corollaria and varia, there remains the unsolved problem of whether the
names were based on northern specimens or on yellowish males of lilith. Argus was a name
proposed for a single aberrant male, almost immaculate yellow except for the usual large
eyespot on the hindwing. The type is in the United States National Museum. Fuscus was
based mostly on a brood reared from eggs on Baptisia tinctoria (L.) R. Br., but one reared
male that emerged 2 February 1907 was specified as the type, and is in the United States
National Museum. Luther's description gives no indication of how he thought this form
differed from normal io, and the name is both a synonym of io and a homonym of Hyperchiria
fusca Walker. The name lutheri was intended by Cockerell merely to replace the preoccupied
name fuscus, and it has the same type specimen. Cockerell proposed the name coloradensis
for specimens collected at Boulder, Colorado and some of his syntypes are in the United
States National Museum. I hereby designate as lectotype of coloradensis one of these specimens,
a male labelled "Boulder, Colo./Cockerell/July 7." I cannot see that coloradensis differs
in any way from northeastern io, both sexes, for example, being indistinguishable from
specimens from Virginia. Although variants of the neomexicana type do occur in Colorado, the
typical material from Boulder does not include that form, which may be more southern.
Caeca is a minor female aberration in which the white streak in the ocellus of the hind wing
is lacking. Packardi is a name applied by Schussler to the aberrant male figured in Packard
(1914), pl. 68, fig. 8. It is not described, but the black and white illustration suggests that
the specimen was colored somewhat like a female. No locality was given, but as it was said
to be from Miss [Caroline Gray] Soule, it may have been reared by her in Massachusetts.
160
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I have not determined where this specimen is located. Texana could perhaps be regarded as
a relatively minor race from the extreme southern part of Texas and adjacent Mexico, but
differs so little from the nominate subspecies that I have decided to leave it in the synonymy.
It averages smaller than normal and the males tend to have dusky or brownish suffused
forewings somewhat like lilith but not as extreme (plate 12, figures g, 10). The females are
not like those of lilith but have the forewing darker and much less red (plate 12, figure 16),
and tend to have the entire undersurface dusted with blackish scales, giving a somewhat
melanic effect. Specimens from most of northern and eastern Texas would not be texana,
if one were to recognize this as a subspecies, but are essentially normal io io, with some apparent tendency to vary in clinal fashion toward lilith eastward and texana southward.
Mexicana represents exactly the same form as texana, judging by the figures given by Draudt;
the types were in Draudt's collection. lo fabricii Grote and Robinson ( 1868, Trans. American
Ent. Soc., 2: 74) is a name that has been listed by various authors in the synonymy of Automeris
io, but it is a nomen nudum. It was a Boisduval manuscript name mentioned by Grote and
Robinson without description or reference to a figure. The type-locality would have been
Georgia according to a label on a Boisduval specimen, perhaps the intended type, in the
United States National Museum.

Automeris io lilith (Strecker) (Florida lo Moth)
PL.

12,

FIGS.

4-8, 15

(FIGS.

4-6 from transitional population) (McD. 818d).

Hyperchiria Lilith Strecker, "1877" [1878], Lepidoptera, Rhopaloceres and Heteroceres, p, 139,
pl. 15, fig. 17.
Type-locality: Atlanta, Georgia.

This is a fairly well-differentiated subspecies centered in peninsular Florida but intergrading
with nominate io to the north across a narrow belt of country extending from coastal South
Carolina to Louisiana. Lilith is mainly characterized by orange-brown suffusion of the
forewing in many of the males, often with a purplish tint, and bright red-brown forewing
coloring in the female, with a very strong purplish tint. The underside of the male is an
intense ochreous or orange-yellow shade, often heavily dusted with red or purplish scales,
giving the appearance of rather even pinkish-brown suffusion. The underside of the female is
very heavily dusted with brown, being correspondingly darker than the female of subspecies
io. Although yellow males occur in the same localities as the brown ones even in southern
Florida, these nearly always differ from northern males in their more intense, ochreous
yellow color, showing traces of the characteristic pinkish brown shading somewhere on the
forewing. On the underside they generally lack the bright lemon yellow coloring of northern
io, this being suppressed in favor of the same intense ochreous, or orange-yellow shade found
in the usual brown specime'ns of lilith. As mentioned earlier, males resembling lilith
occasionally occur as far north as New York but are rare. The characters of the coloring in
the female, and of the underside in both sexes, are just as important in diagnosing lilith as is
the color of the forewing in the male. However, the differences seem to be entirely in the
coloring; I have found no structural characters to distinguish lilith.
I have been advised by R. B. Dominick (personal communication) that the brown male
form is seasonal in Charleston County, South Carolina where there are two full generations.
The spring brood includes both brown and yellow moths, with every degree ofintergradation;
April r972
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the summer brood produces only yellow males, although these tend to be darker than
northern ones. Examination of the limited material in the United States National Museum
supports this contention, and indicates that it may be true of lilith throughout its range.
Lilith is common throughout Florida, occurring from February to April and again in
September and October in the southern part of the state, and in March, April, June, July
and August northward. Such a pattern indicates two broods. In northern Florida and adjacent Georgia, coastal South Carolina, and probably all along the Gulf Coast to Louisiana,
yellow males occur with greater frequency than farther south, and a large sample will show
every degree of intergradation between lilith and subspecies io. The specimens illustrated on
plate 12, figures 4 to 6, were selected from such a sample, all collected in the same place.
These show the yellow summer form and variation in the darker spring form.
Automeris io lilith also occurs in the Bahamas, where an established population has been
reported at Nassau, the moths flying in March, and fromJune to September (W. P. Comstock
1946). This is one of only three or four species of Saturniidae known to occur in the West
Indies (see page 9).
Like io farther north, subspecies lilith is a general feeder. There are records of larvae on
avocado, rose, redbud, azalea, corn, bean, wild cotton, lychee, saw palmetto, Hibiscus
species, Rhapis species, Turnera ulmifolia L., Tabebuia argentea Britton, Galactea species, and
Amorphafruticosa L. (Kimball, 1965: 69), mangrove and Conocarpus erectus L. (Packard, 1914:
104). A reared female with lilith coloring in the United States National Museum is labelled
"Tallulah, La. /4-6-10/ Attacking Cotton." The larva of lilith in Florida is said to be green
or yellowish in all instars, unlike the larva of io from farther north.
The types of lilith are four reared females from Atlanta, Georgia, presumed to be in the
Field Museum of Natural History, Chicago (ex Strecker collection). This is an unfortunate
type-locality, as it lies to the north of the area that I would have guessed would be occupied
by this subspecies, certainly well within the zone of transition to io. Strecker evidently
received from Atlanta both males and females resembling the Florida form, as well as specimens which seemed to him to agree in all respects with normal io from the northeastern
states. Therefore, as with subspecies neomexicana, there is a real question as to whether the
name that is available, or in use, is in the strict sense applicable to the taxon one wishes to
recognize. In both cases I decided to conserve the names, even if they are unsatisfactory in
that respect. Also, there remains a possibility that corollaria Perry and varia Walker refer to
yellow males of lilith rather than to io. In both cases the type-locality is unknown. The figure
of the type of corollaria does show a brownish yellow moth, but this could be the result of
inaccurate or faded pigments, the illustration being 160 years old.

Automeris io neomexicana Barnes and Benjamin (New Mexico Io Moth)
PL.

12,

FIGS. II,

12, 17 (McD. 818c).

Automeris io race neomexicana Barnes and Benjamin, 1923, Contributions to the Natural History
of the Lepidoptera of North America, 5: 6.
Type-locality: Jemez Springs, New Mexico.

After much hesitation I have decided to apply this name to a form of io that occurs in New
Mexico and in the Guadalupe Mountains, Culberson County, Texas. It is characterized
mainly by having rather uniform, light tawny brown forewings in a large proportion of the
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males, perhaps in nearly all of them toward its center of distribution. The marginal band of
the hindwing also tends to be brown. Such males look somewhat like subspecies lilith but
appear much paler and more evenly colored. The eyespots tend to be smaller than usual,
the dark dots and other markings of the forewings obsolescent, and the transverse line on
the underside of the hindwing wavy and slightly convex, curving around the distal side of
the eyespot rather than running straight across it as in most males of io. The underside is
also rather uniformly light brown except for the usual pink flush near the inner margin of
the forewing. Some males from the type-locality are yellow and resemble normal io. I have
seen only four females. These are not unlike the nominate form of io, but are small and have
either a faded or uniformly reddish appearance.
Use of the name neomexicana is complicated because Barnes and Benjamin's type series is a
mixed lot, consisting of two females, of which one is the holotype, two ordinary yellow males,
and one brown male, all from Jemez Springs, Sandoval County. Evidently both forms occur
in that part of New Mexico, as they also do to the north in some areas of Colorado, and it
seems likely that the color difference is seasonal as in subspecies lilith. However, four males
in the United States National Museum from 7,000 feet elevation in the Mescalero Indian
Reservation, Otero County, and one from the Guadalupe Mountains, Texas (Blanchard
collection), are all of the very distinctive, light brown form discussed above. Were it not for
the apparent intergradation northward, these could almost pass for a different species,
although I can see no differences in the male genitalia. The male illustrated on plate 12,
figure 12, represents the form to which I am applying the name neomexicana, although it is
the palest of those available and is from Las Vegas, in northern New Mexico. IfI had known
more about this problem before plate 12 was made, I would have illustrated one of the
Otero County specimens.
Benjamin, unaware of the prevalence of this peculiar brown male form in other localities
in New Mexico, based neomexicana almost entirely on characters of the female, stressing
especially the appearance of the submarginal band on the forewing as a series of diffuse,
darker brown patches between the veins (plate 12, figure 17). This character is not consistent.
The four females available are all somewhat different, indicating considerable variation,
although it seems to me that their main feature is small size and a tendency toward dull
coloring. The two yellow male types cannot be distinguished from eastern io, even having
the transverse line on the underside of the hindwing crossing just beyond the middle of the
eyespot, unlike the brown males in which the line usually curves outward around it (the
eyespot is on the upperside but shows through faintly beneath). It thus seems that there is a
correlation between these two characters. As mentioned by Benjamin, the yellow male types
of neomexicana have unusually strong, dark scaling around the discal spots of the forewings;
in brown examples such dark markings tend to be suppressed. In the illustration of the male
allotype (plate 12, figure 11), the forewings appear darker toward the base, but this is partly
because they have become greasy.
Andre Blanchard found males of neomexicana very abundant at light in McKittrick
Canyon, Guadalupe Mountains, Texas, on 23 May 1968, all apparently being of the brown
form. The one female collected has the forewings almost unmarked and evenly colored a
strong, reddish shade, almost crimson. On that date most specimens were badly worn. The
types are labelled 8-15June; the specimens from Otero County simply "Jn.-Jl." Nothing is
known of the life history of neomexicana.
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Automeris iris (Walker)
Hyperchiria iris Walker, 1865, List of the Specimens
British Museum, 32: 537.
Type-locality: Oaxaca, Mexico.

ef Lepidopterous Insects in the Collection of the

The nominate subspecies of Automeris iris is not known to occur north of Mexico.

Automeris iris hesselorum Ferguson,

NEW SUBSPECIES

13, FIGS. 7, 8. TEXT FIG. 20 b, c.
Type-locality: Pena Blanca, Santa Cruz County, Arizona.
PL.

Automeris iris was first identified from the United States in 1967 by John H. Hessel, although
specimens had been collected some years earlier by Kilian Roever of Phoenix. In 1968 over
30 were taken at light by Philip Ritchie of Tucson and others by Kilian Roever. All records
are from the same area at Pefia Blanca, northwest of Nogales, Arizona. Although this form
in some ways resembles daudiana Druce, it does not agree satisfactorily with any of the
named forms, and hence I describe it as new (see discussion of related forms, following this
description).
Forewing pale pinkish brown, heavily dusted with dark brown
scales; basal area, basad of the fairly distinct, deep brown, offset antemedial line, a darker
shade than the rest of the wing, somewhat as in daudiana although not as extreme; postmedial
line nearly erect, straight, deep brown, not broken into a series of dashes; position of discal
spot marked by four or five small, peripheral, blackish dots; two vague dark spots near
apex, but full complement of submarginal spots, characteristic of daudiana and occidentalis,
wanting; forewings palest in outer half of median area, darkening again just beyond postmedial; fringes almost concolorous with wing, unmarked. Upperside of hind wing as figured,
almost exactly as in daudiana, occidentalis, and others of the group. Underside of forewing
pinkish brown, becoming dull rose toward inner margin; purplish red postmedial line not
following same course as that of upperside but inclined outward, meeting costa nearer
apex; discal spot present but weak, blackish with white center; costa and, to a lesser extent,
the veins, colored a dark ochreous yellow. Underside of hindwing uniformly light pinkish
brown, the effect resulting from a sprinkling of brown and magenta scales on a paler ground,
ocellus of upperside showing through faintly, with a small white dot just above center;
postmedial line brown, sinuous, much less curved than above but still convex, curving
outward well beyond ocellus as is often the case in occidentalis (straight and crossing, or
touching, ocellus in daudiana). Thorax brown, just slightly darker than basal area of forewing
above; abdomen a little paler with thin reddish intersegmental rings above. Length of
focewing: 33 mm.
In the Automeris iris complex the male genitalia vary within species to such a degree that
many preparations would have to be examined before one could draw meaningful conclusions. Although hesselorum has an unusually large uncus, with the recurved end evenly
truncate and the posterior margin deeply incised, some examples of occidentalis come close
to this. Daudiana also has a long uncus but it lacks the ridges that give this structure a
laminated appearance in the other forms, and the truncated end is not as heavily, or darkly,
sclerotized. Also, the juxta is somewhat different.
DESCRIPTION: MALE:
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FIGURE

20:

STRUCTURAL FEATURES OF AUTOMERIS SPECIES

a. Automeris io io, section of male antenna

b. Automeris iris hesselorum, male genitalia, holotype

c. Same specimen, aedoeagus

Similar to male, but forewing more pointed and generally more strongly tinted
with purplish or lilac. Upperside of abdomen slightly ochreous. Underside more evenly
colored than that of male, a little darker, with less rose shading toward inner margin
of forewing; veins thinly outlined in deep ochreous, costa less so than in male. Length of
forewing: 39 mm.
FEMALE:

TYPES: Holotype: J, Pena Blanca, Santa Cruz County, Arizona, 27 July 1968, P. Ritchie,
Jr., type no. 71511 in the collection of the United States National Museum (ex collection
John Hessel) (plate 13, figure 8); allotype: Sj!, same data (plate 13, figure 7), also in the United
States National Museum. One J paratype: Pena Blanca Lake, 4,000 ft., Santa Cruz County,
Arizona, 27 July 1968, Kilian Roever, and in Roever's collection at Phoenix, Arizona.

There is a series of this species in the Los Angeles County Museum, again from the same
locality, but I have not examined this material. Nothing is known of the early stages.
This new subspecies is named for two distinguished lepidopterists, Sidney A. Hessel and
his son, John Hessel, who have always responded most generously to my requests for information or specimens, and through whose activities the occurrence of this moth in Arizona
first became known to me.
The difficulty of identifying this moth convinced me that the Automeris iris complex, like
certain other sections of this large genus, badly needs more thorough and penetrating
revisionary treatment than it has thus far received. A hasty survey of Mexican and Central
American forms resulted in the following tentative conclusions: Automeris daudiana Druce
(1894, Ann. Mag. Nat. Hist. (6), 13: 179) and A. iris (Walker) are distinct species, daudiana
being a very large form from Guatemala and southern Mexico, illustrated by Druce (1897,
pl. 81, fig. 8). The male genitalia of daudiana appear slightly different from everything else
examined, on the basis of the one specimen available to me. Hoffmann reached a similar
conclusion in his catalogue of Mexican Lepidoptera ( 1942 : 239). This leaves four or five
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other entities in Mexico which may or may not all be conspecific. I have not seen any
specimens that would seem to agree with the male of iris illustrated by Druce ( 1897, pl. 81,
fig. 6) or the female illustrated by Draudt (in Seitz, 1929, pl. 111A, row d), the latter
possibly being the type. Judging from his collection, now in the American Museum of
Natural History, Hoffmann applied the name iris to a form in which the forewings are of an
even, light reddish brown, almost yellowish brown but with a slight reddish or pinkish cast.
The forewing has a complete complement of submarginal spots, and the almost straight
postmedial line shows signs of being broken into a series of dashes. The underside is a rather
intense yellowish brown, sprinkled with purplish red scales, and the purplish red postmedial
line of the hindwing crosses in an even curve over the position of the outer edge of the dorsal
eyespot. It is smaller than daudiana, about the same size as the form that occurs in Arizona
but of a very different color.
In addition to daudiana and iris, two other Mexican forms in this complex have received
names. These are occidentalis and ferruginea, both described as forms of iris by Draudt (in
Seitz, 1929: 743, pl. 111A, row d). I believe that Draudt's representation of daudiana (pl.
111A, row e) is incorrect, and that this is just another specimen of occidentalis. Occidentalis
closely resembles the taxon Hoffmann identified as iris, but is distinctly smaller and generally
of a grayer, less reddish shade of brown. It may be a different species or at least a subspecies.
Ferruginea, which I suspect may be only a color form of occidentalis, is similar to the latter but
with intensified coloring, the forewing being a rather deep reddish brown. Iris (as determined
by Hoffmann), occidentalis andferruginea show no obvious differences in the male genitalia.
In Guerrero and Morelos there occurs still another race or species that is represented by a
series in the United States National Museum. This is a pallid, grayish form that would seem
to be one of the more distinctive members of the complex, although evidently still unnamed.
Again, it seems to have similar genitalia. As the form discovered in Arizona is evidently not
the same as any of the known Mexican members of the iris complex, I decided to describe it
as new, placing it, still hesitantly, as another subspecies of iris. There remains a possibility
that it is a northern race of daudiana, or that it belongs with occidentalis, shouid that taxon
prove to be a distinct species.

Automeris pamina (Neumoegen) (Pamina Moth)
PL.

13,

FIGS.

1-3 (McD. 816).

Hyperchiria pamina Neumoegen, 1882, Papilio,
Type-locality: Prescott, Arizona.

2:

60.

Hyperchiria pamina var. aurosea Neumoegen, 1882, Papilio,
Type-locality: Prescott, Arizona.

2:

61.

Automeris incarnata pamina form chiricahuana Schussler, 1934, Lepidopterorum Catalogus,
10(58) : 349.
Type-locality: Chiricahua Mount,1.ins, Arizona, by present lectotype designation.

Automeris pamina is known only from Arizona and New Mexico, but may at times be very
common where it occurs. It is unlikely to be confused with any other species in our fauna
except the closely related ;:,ephyria. Pamina has exactly the same pattern as ;:,ephyria except
that the oblique transverse line on the forewing is yellowish, never pure white as in the latter
species.
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Pamina does not have the sexual dimorphism of io, but instead both sexes are highly
polymorphic with respect to the color of the forewings. The commonest form is the pale one
represented by figure 2 on plate 13, and many examples are even lighter in color than the
specimen illustrated. Specimens of a browner coloring occur almost as frequently, and these
were named form "aurosea" (plate 13, figure 1). A few of these are very strongly pinkish,
having even the outer border of the hindwing pink. Rare examples occur with almost the
same dark brown coloring of zephyria, and a female of this form is illustrated (plate 13,
figure 3). Such variation is neither geographical nor seasonal.
There are large numbers of specimens of pamina in collections from Arizona, very few from
New Mexico. I have seen material from the following localities in Arizona: Prescott, Yavapai
County; Mingus Mountain, Yavapai County; Walnut Canyon, 6,500 feet, near Flagstaff,
Coconino County; Palmerlee and Paradise, Cochise County; Cave Creek Canyon, 5,400
feet, Chiricahua Mountains, Cochise County; Madera Canyon, 4,880 feet, Santa Rita
Mountains, Santa Cruz County; Pena Blanca, 3,950 feet, Santa Cruz County. The only
New Mexican record examined is a specimen in the American Museum of Natural History
collected by Frederick H. Rindge 13 miles north of Silver City, 6,900 feet, Grant County on
9July 1964. Pamina has at least two broods, with the times of emergence varying according
to latitude and altitude. In Santa Cruz County it flies in May and through most ofJuly and
August; for Cochise County, the only dates available are for the first brood, 20 May to 16 June.
The ~arva was described in detail by Kunze (1900), and illustrated in color by Packard
(1914, pl. 19, figs. 1-6). Henry Edwards' larval description (1888, Ent. Americana, 4: 62)
does not read as though it applied to the same species. According to Packard's illustrations,
the caterpillar is quite similar to that of io, being brown in the early instars and green when
mature, in much the same way. However, the pattern is different, the larva of pamina in
later stages being dark brown beneath and yellowish or green above, the spines more or less
corresponding to the color of the integument. The pale lateral stripe tends to be broken up
into a distinctive reticulate pattern in the early instars and in the mature larva to appear as a
succession of oblique segmental whitish dashes curving down the outer side of each proleg
and forming the boundary between the green dorsal and brown ventral areas. There are
also pale subdorsal stripes. The spines appear much as in io. Kunze reported finding the
larvae on two species of oaks (Q,uercus undulata Torr. and Q.; Emoryi Torr.), mountain mahogany
(Cercocarpus parvifolius Nutt.), Ceanothusfendleri A. Gray and once on an Opuntia species.
The types ofpamina, aurosea and chiricahuana are all in the United States National Museum.
For pamina and aurosea, Neumoegen labelled one male and one female type of each. I hereby
designate the two male types as the lectotypes of those names, and the specimens are so
labelled. Schussler applied the name chiricahuana to two figures given in Packard, 1914,
pl. 59, figs. 8 and 9, thinking that these represented a different form. Reference to Packard's
figures of the types of pamina and aurosea ( 1914: 67, figs. 6-9), made from poor photographs
which show the yellow areas of the hind wings as blackish, reveals how Schussler was misled;
the actual types of pamina and chiricahuana, which are before me, have almost exactly the
same coloring. I hereby designate the male from the Chiricahua Mountains, figured in
Packard (pl. 59, fig. 8), as the lectotype of chiricahuana.
Pamina is an extremely close relative of the neotropical Automeris incarnata (Walker), and
was treated as a subspecies of it by Bouvier (1936: 140) and Schussler (1934: 348). These
authors listed as three subspecies incarnata from continental South America (Colombia and
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Venezuela), cecrops (Boisduval) from Central America (Panama to Mexico), and pamina
from the southwestern United States. Although I can find no significant differences in the
genitalia, pamina is a quite different looking moth from incarnata and cecrops, both represented by specimens in the United States National Museum. The neotropical forms seem
to lack the extreme polymorphism of pamina, and the forewings are quite uniformly of a
darker brown color, often variegated with paler shading in the median and submarginal
areas. The discal spot of the forewing often has a white spot in the center which does not
occur in pamina. There is also a subtle but seemingly consistent difference in the shape of
the forewing, pamina having a less convex costal and outer margin in the female, and less
rounded tornal angle in both sexes. Sixteen specimens of cecrops from southern Mexico are
consistently different in these characters. Consequently, I think it just as well to regard
pamina as a distinct species until it can be proved otherwise.

Automeris zephyria Grote
PL,

13,

FIGS,

4-6.

Automeris zephyria Grote, 1882, Can. Ent., 14: 215.

Type-locality: Gallinas Canyon,

7,000

feet, near the Las Vegas Hot Springs, New Mexico.

NOTE-Two other descriptions of zephyria were published by Grote around the same time,
as follows: 1883, Trans. Kansas Acad. Sci., 8: 47; 1883, Ann. Mag. Nat. Hist. (5), II: 52.
Automeris zephyria form zephyriata Barnes and Benjamin, 1924, Ent. News, 35: 12.

Type-locality: High Rolls, New Mexico.

This elegant moth is closely related to Automeris pamina, but may at once be distinguished
by the pure white oblique postmedial line of the forewing, which is sharply defined and
prominent; in pamina this line is yellowish and much thinner. Also, the forewings of ;:,ephyria
are most commonly a much darker shade of brown. The known range of this species is very
limited, as it has thus far been taken only in New Mexico and in the Guadalupe Mountains
in Texas.
The conclusion that ;:,ephyria represents a species distinct from pamina is supported by
minor but probably consistent differences in the male genitalia. Pamina has a large, lobate
process protruding from the costa of the valve; this is also present in ;:,ephyria but is much
reduced. The uncus and gnathos have slight differences in shape and the . aedoeagus in
zephyria is shorter than in pamina.
,?,ephyria is much less variable in coloring than pamina, nearly all examples being like those
illustrated on plate 13, figures 4 and 6. Rare specimens of a more reddish shade do occur,
however, and figure 5 represents one of these. ,?,ephyria is not sexually dimorphic.
There are records of Automeris ;:,ephyria from the following localities in New Mexico: near
the Hot Springs, Las Vegas, 7,000 feet;Juan Tabo Canyon, 7,000 feet, Sandia Mountains;
Bent, Otero County; Mescalero Indian Reservation, 7,000 feet, Otero County; High Rolls;
2 miles N.E. of Cloudcroft, 8,600 feet, Otero County; Sitting Bull Falls, 4,800 feet, 42 miles
S.W. of Carlsbad, Eddy County; 2 miles N. of Ruidoso, 7,000 feet, Lincoln County. Otherwise the species is known only from Nickel Creek and McKittrick Canyon, 5,100 feet, in the
Guadalupe Mountains, Culberson County, Texas where it was collected in some numbers by
Andre Blanchard on 23 May and 10 July 1968.
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Data from the available specimens seem to indicate a flight period in May, and again
from 26 June into July; this probably reflects two broods, but differences in elevation of
collecting sites must also be taken into account. Although zephyria has been reared, as
revealed by a large series in the United States National Museum reared by Bonniwell at
High Rolls, New Mexico, nothing, as far as I am aware, has been recorded on the early
stages. The specimens in the United States National Museum bear no host data.
Grote published three descriptions of zephyria, describing the male and female separately.
The description of the female, in the Canadian Entomologist for November 1882, issued
sometime between 13 November 1882, and IO January 1883, was almost certainly published
first, and thus . the female is the holotype, provided there was only the one specimen. A
rather poor female in the American Museum of Natural History is labelled as the type and
has the data: "Near Hot Springs, Las Vegas, N.M. 7,000 ft. July, '82. F. H. Snow", and
"No. 9056 Collection Hy. Edwards." There is also a specimen purported to be a type in the
University of Kansas collection and this may be the male described subsequently. There is
another male from the type lot in the United States National Museum, but without a type
label. The form name, "zephyriata ", was intended for specimens with the red-brown coloring
of the specimen shown on plate 13, figure 5, these bearing the same relationship to zephyria
as form "aurosea" does to pamina. The holotype of zephyriata is a male in the United States
National Museum.
GENUS

Hylesia Hubner
Hylesia Hubner, [1820], Verzeichniss bekannter Schmettlinge [sic], pl. 186.
Type-species: Phalaena canitia Stoll, 1780. Designated by Kirby, 1892,
A Systematic Catalogue of Lepidoptera Heterocera, I : 792.
Micrattacus Walker, 1855, List of the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 6 : 1335.
Type-species: Micrattacus nanus Walker, 1855. Monotypy.
Hylosia Herrich-Schaffer, 1855, Sammlung aussereuropiiischer Schmetterlinge,
Heterocera, figs. 491-493 (emendation of Hylesia).

1,

This large neotropical genus is found from Argentina to Mexico and includes some of the
smallest and most obscure species of Saturniidae .. Most are relatively inconspicuous brown
moths with diffuse markings, although some do have red or orange eyespots on the hindwings. Hylesia is most closely related to Eubergia Bouvier, which Michener (1952) treated as
a subgenus, but may be separated by the presence of an epiphysis in the female, narrower
female antennae, absence of a middorsal ridge on the mesoscutum, M 1 of the forewing
arising from the anterior apical angle of the cell (not stalked with the radial stem), and by
the lack of the pattern of white lines on the forewing which is characteristic of Eubergia.
Hylesia is also close to Hyperchiria, Automerina, Camelia, Automeris, and several other allied
neotropical groups. From all of these it is distinguished by its characteristic genital structure.
The uncus is directed strongly downward, the valves upward posteriorly so that the inner
spine is mostly above the level of the uncus; the gnathos is very low medially, but laterally
extends far upward to the points of articulation on the inner side of each valve. Hylesia
also differs from the species of the very large genus Automeris by the generally smaller, more
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obscure appearance of the moths and the color of the eyespot, if present. In Hylesia the eyespot is nearly always red or orange (yellow in one species, nanus (Walker)); in Automeris it is
black, bluish, gray, brown, or pink. Also, in Hylesia, the postmedial and submarginal bands
on the hindwing are straight or only slightly curved; in the other genera they are more
strongly curved, generally forming arcs more or less concentric with the eyespot. The two
species reported from the United States do not have eyespots, and both have almost straight
postmedial lines.
The few known larvae of Hylesia are structurally similar to those of Automeris but evidently
are highly variable in such superficial characters as coloring, length of the spinose tubercles,
etc. The characters for Hylesia used by Pease in his larval key (1961: 106) were based on only
one species, H. nigricans Berg, which has unusually short tubercles. Hence his larval character,
"Chalazae about one-half the dorsoventral diameter of the body", may not always apply.
Judging from miscellaneous preserved larvae in the collection of the United States National
Museum, the tubercles (chalazae of Pease; more commonly, scoli) are frequently very long,
equal to or exceeding in length the dorsoventral diameter of the body, just as in Automeris.
This is the case with iarvae determined as umbratula Dyar, and others probabiy of the alinda
group. Other characters given by Pease to distinguish these genera will probably prove
constant. In Hylesia, the fused scoli are not, or only slightly, forked below insertion of the
primary setae; they are conspicuously forked in Automeris. Also, the eversible glands behind
the spiracle on abdominal segments I and 7 are inconspicuous in Hylesia. Very little is known
about the feeding habits of this genus except that the larvae are gregarious on a variety of
different hosts. H. alinda has been reported feeding on avocado in Costa Rica, H. nigricans on a
Populus species in Uruguay, and unidentified species have been collected from Schinus terebinthifolius Raddi in Brazil, Anona purpurea Moc. and Sesse, Cassia alata L., Mimosa arenosa Poir. and
Sapindus saponaria L. in Venezuela, and the foliage of" pirul" in Costa Rica.
Hylesia is in an extremely unsatisfactory taxonomic state and needs thorough revision.
At present I would hesitate to say how many species there are, but in the United States
National Museum there is type material representing no less than 96 names by Dyar,
Schaus and Dognin. Many of these look so much alike that it appears almost certain that
there are more names than species. However, in at least some cases species that look alike
may be distinguished by differences in the shape of the frontal protuberance of the head,
or presence or absence of the preapical spur of the hind tibia. The genitalia have not yet
been extensively studied as a basis for distinguishing species. Dyar published a key to the
species known at that time (1913) (reproduced in Packard, 1914: 91), but it is unlikely that
this will be of much help.
The adults of Hylesia (species unidentified) are recognized as pests in tropical America
because of their apparent possession of urticating hairs. On contact, these hairs can cause
a severe skin irritation known locally as the "Caripito itch", after a town in Venezuela.
The moths are said to be so well known to residents of Caripito that it is a common practise
there to turn off the lights at night during the peak flight periods to avoid attracting them.
A thorough search of major collections and many inquiries addressed to individual
collectors failed to produce more than two specimens bearing United States locality labels.
One of these is in the Carnegie Museum, Pittsburgh, and is the same specimen illustrated by
Holland as alinda ( 1903, pl. 8, fig. 12); the other is an old specimen in the United States
National Museum which I have identified as coinopus Dyar. Both may have false locality labels.
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Hylesia alinda Druce
PL.

13,

FIG. IO.

Hylesia alinda Druce, 1886, Biologia Centrali-Americana, Insecta, Lepidoptera-Heterocera, I: 197,
pl. 20, fig. 3·
Type-locality: San Geronimo, Guatemala, and Volcan de Chiriqui, Panama.

The specimen illustrated, which is the same one figured by Holland ( 1903, pl. 8, fig. 12),
is labelled "Cochise Co., Ariz." Since it bears no date or collector's name, and no other
examples have since been collected in the United States, it seems not unlikely that this is a
false locality. The specimen is an almost exact match for Druce's figure of the male type
from Guatemala. But, as already indicated, the taxonomy is hopelessly muddled, and
examination of the type itself will be necessary to confirm the identification.
Several other species, including cressida Dyar ( 1913: 132) and chirex Schaus ( 1921, Proc.
United States Natl. Mus., 59: 382), appear similar, having the same frontal protuberance and
the same preapical spur on the hind tibia. I am not placing these in the synonymy because
an exhaustive study will be needed to determine their true relationships. There are many
specimens of the alinda complex in the collection of the United States National Museum
from southern Mexico, under several different names. I believe that Dyar misidentified
alinda, applying the name to a Mexican and Central American species with longer, more
pointed front wings in the male. That is not the species illustrated by Druce, and the series
as left by Dyar and Schaus in the National Museum included both.

Hylesia coinopu~ Dyar
PL.

13,

FIG.

9•

Hylesia coinopus Dyar, 1913, Proc. U.S. Natl. Mus., 44: 283.
Type-locality: Coatepec, Mexico.

Although I consider the one record of Hylesia alinda to be extremely doubtful, there is a
specimen of coinopus in the United States National Museum that seems more likely to be
authentic. This specimen, which I figure, is from the Barnes collection and is labelled "So.
Arizona/Poling". 0. C. Poling collected vast quantities of material in Arizona and sold
specimens to William Barnes, supplying a number of species that have hardly been collected
since. His locality data are usually considered reliable, although there is always the possibility
of accidental mislabelling at some later time. However, Barnes did not collect Mexican or
neotropical specimens, and it seems unlikely that he would have had such a species if it had
not originated somewhere in the United States.
Hylesia coinopus is easily distinguished from H. alinda and most other closely related species
by the broader forewing, with less produced apex, very diffuse markings, and the shape of the
frontal protuberance. In coinopus this process is rather sharply pointed; in alinda it is a
transverse ridge, appearing broadly rounded from the dorsal aspect. Coinopus is most closely
related to continua Walker, which occurs in southern Mexico and Guatemala, but is decidedly
larger and of a more reddish color. Both have the same pointed frontal protuberance.
The only specimens of coinopus in the United States National Museum are the two syntypes
and the Arizona specimen. When describing this species, Dyar gave a description of the
larva but made no mention of the host plant. I have found no preserved larvae in the
National Museum bearing this name.
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s UBF AMIL Y Saturniinae Boisduval
Type-genus: Saturnia Schrank, 1802.

Saturnides Boisduval, 1837.
Attacides Duponchel, [ 1842].
NOTE-Lemaire (1971), in the first published part of his revision of the genus Automeris,
used the family name Attacidae instead of Saturniidae, assuming that this was obligatory
as a consequence of its having been placed on the Official List of Family Names in Zoology
in Opinion 450 of the International Commission on Zoological Nomenclature ( l 95 7).
However, it can be argued that Attacidae was not placed on the Official List in accordance
with accepted procedure. Also, this may not make its use mandatory anyway if, as is the case
here, the other family name is older and has had vastly greater application in the literature.
This problem is the subject ofa paper by C. W. Sabrosky and D. C. Ferguson (in MS) in
which application is made to have Saturniidae also placed on the Official List, an action
intended to dispel all doubt as to its availability on an equal basis with Attacidae. Lemaire's
work was received too late to be mentioned in the first half of my treatment of the Saturniidae.

The Saturniinae constitute a rather well-differentiated group, at least relative to the other
subfamilies present in the Western Hemisphere. The characters given here are based primarily
on the American forms, although in many instances I have verified them by examining material of Old World species. The moths of this subfamily tend to be large, and indeed the group
includes species that are just about the largest of all Lepidoptera, in wing area if not in weight.
These are species of the genera Coscinocera Butler and Attacus Linnaeus native to the IndoAustralian Region. Species of Saturniinae may be distinguished from members of the other
subfamilies present in North America by a character of the antennae. In the male, and also
in those females with quadripectinate antennae, the bases of the antenna! rami are all well
separated. In the Citheroniinae and Hemileucinae that have quadripectinate antennae, the
distal rami of each segment arise closely adjacent to the proximal rami of the next segment.
There also appears to be an important character in the larva, in which the ninth abdominal
segment bears only two dorsal scoli, the third, or middorsal one, being absent.
Members of the subfamily Saturniinae may also be distinguished from all other Saturniidae in North America north of Mexico by the presence of characteristic patches of color
near the apex of the forewing. The marking may be in the form of a nearly apical patch or
streak (Saturniini), or as a more definite, subcircular ocellate spot situated subapically,
between R5 and M1 (Attacini). These marks are modified remnants of the submarginal band.
Only Actias lacks such marks entirely, and in Rothschildia the ocellate spot may be reduced
or broken up. In some Attacini both kinds of markings may be present. The apical patch or
streak in the Saturniini consists of various combinations of black, white, red or pink; the ocellate spot of the Attacini is black, or blue and black. Old World members of these two tribes
generally have the same markings. In the neotropical saturniids, markings very similar to the
apical color patch of the tribe Saturniini have developed in Rhescyntis Hubner and Arsenura
Duncan (Rhescyntinae) and in a rudimentary way in Polythysana Walker (Hemileucinae).
Species of the subfamily Saturniinae also possess the following combination of characters
in the adult; frons convex or flat laterally; laterofrontal suture visible or not visible; male
antenna quadripectinate with the rami long, slender, straight or only slightly curved, continuing nearly to end; female antenna quadripectinate or (in Saturnia) bipectinate, with rami
much shorter than those of male; tibial spurs short, usually no longer than tibial diameter
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FIGURE
a. Saturnia mendocino, male
b. Saturnia mendocino, female
c. Agapema galbina, male
April 1972
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ANTENNAE OF SATURNIINAE

d. Agapema galbina, female
e. Agapema homogena, female
f. Actias luna, male

g. Actias luna, female
h. Hyalophora cecropia, male
i. Hyalophora cecropia, female
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and concealed by the vestiture of the leg; posterior tibiae without subapical spurs; arolium
and pulvilli usually well developed but extremely reduced in the genus Agapema; total body
length nearly always much less than length of hindwing; body clothed with soft, recumbent
hair; wings generally ample relative to body size, hindwing commonly two-thirds length of
forewing or more; veins M 1 and M 2 of forewing arising together from or near anterior
distal angle of discal cell, separately stalked from radials; common stalk of M 1 and M 2 of
forewing, after its separation from radial stem, usually very long, often more than one-half
length of discal cell; male genitalia with valves more or less freely articulating, not rigidly
fused through their connections with juxta and transtilla; uncus bifid; gnathos absent or
nearly so; transtilla usually present but weak, consisting of a simple transverse band without
a heavily chitinized median lobe such as is present in Citheroniinae and Hemileucinae, the
one exception to this being Antheraea, which has such a lobe.
The eggs of Saturniinae are large, ovoid to nearly globular, and usually slightly flattened,
although those that are deposited in clusters, such as the eggs ofAgapema, have the long axis perpendicular to the substratum after the fashion of Hemileuca eggs. The cuticle is tough, opaque,
whitish and often covered with an uneven coating of a brown or reddish adhesive substance.
Larvae of the Saturniinae are mostly very stout, sluggish, predominantly green caterpillars
with tubercles bearing setae or short spines. The tubercles may be very reduced, appearing
as small, slightly raised setose plates, or may be elongated as knoblike processes or short
horns. Often the dorsal thoracic tubercles, or those of the second and third thoracic segments
and first abdominal segment are larger than the others. The pair of dorsal tubercles on the
eighth abdominal segment are united to form a single middorsal tubercle, often enlarged, as
is usually also the case in the Citheroniinae and Hemileucinae (only in Dryocampa and Anisota
in the Citheroniinae do they occur as two separate tubercles), but unlike the larvae of those
subfamilies, there is no middorsal scolus or tubercle on the ninth abdominal segment.
In the pupa, the movable segments may telescope together freely so that only the posterior
margins of the segments are visible. A distinct cremaster is rarely present, although groups
of caudal spines or setae, representing the cremastral hooks, persist in some genera. In all
American species the pupa is enclosed in a cocoon, which may be ofvery elaborate construction.
This is a relatively large subfamily of wide distribution throughout the tropical and temperate regions of the world, reaching its greatest development in the Old World tropics. Of the
several tribes that have been recognized, two are represented in the New World by a total of
about 69 species in 12 genera. All of the New World Attacini are well differentiated from
their Old World relatives and are placed in different genera (excepting, of course, the introduced Samia cynthia). In the tribe Saturniini there are three distinct lines containing American
species considered to be congeneric with their Asiatic, or Eurasian, counterparts; namely,
Saturnia, Antheraea and Actias. In each of these genera the majority of the species are Asiatic.
There is an interesting anomaly in the venation of the Saturniinae. The Old World
Attacini, or at least all of those that appear most closely related to the American forms, have
vein R 1 of the forewing separate, well developed and long, arising before the base of M. The
American genera, including Rothschildia which otherwise so closely resembles Attacus, have
lost R 1 as a separate vein. It appears to be missing altogether, but may only have moved
far out toward the apex and fused with R 2 • I have seen no intermediate condition. Most of
the Saturniini, probably in both hemispheres, have similarly lost R 1 as a separate vein,
although in Antheraea such a vein is preserved, exactly as in Samia and Attacus.
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KEY TO THE GENERA OF SATURNIINAE
FOUND IN THE UNITED STATES AND CANADA
1.

2.

Forewing and hindwing each with a
rounded or spindle-shaped discal eyespot formed of concentric rings of two
or more colors; forewing without a subapical ocellate spot or black patch
between veins R 5 and M 1 ; venation
with end of cell in both wings closed
by a transverse vein (tribe Saturniini) ...... 2
Forewing and hindwing with discal
spots lunate, triangular or otherwise
shaped but not developed as rounded
eyespots; forewing with a subapical
ocellate spot or at least a distinct blackish submarginal marking between R 5
and M 1 ; venation with end of cell in
both wings open (tribe Attacini) .......... 5
Hindwing with long tail; general
coloring green ...................... Actias

p.

5. Discal spots with conspicuous translucent space ........................... 6
Discal spots without translucent
space, fully scaled . . . . . . . . . . . . . . . . . . . . . . 7
6. Discal spots long, slender, lunate;
eastern United States ............... Samia
p. 212
Discal spots triangular, rhomboidal,
ovate or otherwise, but never lunate or
crescentic; Texas and Arizona southward ......................... Rothschildia
p. 218

206

Hind wing not tailed; coloring not
green ............................ • ... 3
3. Very large moths, wing length normally much greater than 45 mm; center
of eyespot a round or spindle-shaped
translucent area bordered with yellow;
venation of forewing with R 1 arising
before base of M 1 +M 2 • • • • • . • • . . • Antheraea
p. 1 97
Smaller moths, wing length 45 mm
or less; center of eyespot a thin slit or
white dot surrounded by black, then
yellow; venation without R 1 arising
before base of M . . . . . . . . . . . . . . . . . . . . . . . 4
4. An obvious white postmedial band
on forewing; female antenna quadripectinate; southern Texas to Arizona . Agapema
p. 187

TRIBE

Without an obvious broad white
postmedial band on forewing; female
antenna bipectinate; California . . . . . Saturnia
p. 176

7. Discal spots crescentic or kidneyshaped; abdomen marked with white
segmental rings dorsally, thorax
with whitish prothoracic collar ... Hyalophora
p. 243
Discal spots, if present, irregularly
triangular; abdomen without white
segmental rings; prothoracic collar,
if present, red or pinkish ................. 8
8. Postmedial line irregularly waved,
thin; male brown or blackish, female
light brown or reddish; eastern .... Callosamia
p. 232
Postmedial line very strong, regular,
whitish; both sexes always predominantly blackish; Texas and
Arizona southward ............. Eupackardia

p.

228

Saturniini Boisduval
Type-genus: Saturnia Schrank,

1802.

In this tribe the discal cell of both the forewing and hind wing is closed, the discal spots of both
wings are usually developed as more or less circular eyespots formed by concentric rings
of two or more colors, often with a translucent space in the middle; and the characteristic
April 1972
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saturniine color patch toward the apex of the forewing, if present (absent in Actias), is in
the form of a black and reddish, or black, white and reddish patch or streak, very nearly
apical in position. The color patch is never in the form of a subapical ocellate spot as in the
Attacini. The female antennae usually have the distal pair of rami on each segment absent
or nearly so, although they are fully developed in the genus Agapema. In the known larvae
the tubercles are all essentially alike, none being conspicuously modified. The cocoons of the
Saturniini are mostly simple, single-walled and without a highly specialized means of
attachment to the tree such as a silken loop or petiole, although there are a few exceptions.
The tribe Saturniini is represented in the New World by about seven genera and thirtysix species, of which four genera and eight species occur within the region covered by this
work. The other three genera, Copaxa Walker, Saturnioides Jordan and Sagana Walker
(treated as subgenera of Copaxa by Michener, 1952), range from Mexico into South America;
thus all of the New World genera are present on the North American continent. Saturnia,
Antheraea and Actias also occur in Asia, where they are represented by a greater number of
species than in the New World.
GENUS

Saturnia Schrank
Saturnia Schrank, 1802, Fauna Boica, 2(2): 149.
Type-species: Bombyx pyri Schiffermuller, 177 5. Designated by Grote, 1895,
Can. Ent., 27: 267.
NOTE: Phalaena Bombyx pavonia minor Linnaeus, I 758, was designated as the type-species of
Saturnia by Westwood [1840], Introduction to the Modern Classification of Insects, Synopsis of the
Genera of British Insects, p. 89, as stated by Roepke (1949: 373) (who attributed the designation to Kirby in error for Westwood). However, neither Schrank nor Westwood indicated
the necessary synonymy (e.g. P. pavonia minor L. =B. carpini Schiff.) to make available the
Westwood designation. An apparent designation by Duponchel in d'Orbigny, [1842],
Diet. Hist. Nat., 2: 320, is not valid.

Pavonia Hubner, [ 1819], Verzeichniss bekannter Schmettlinge [sic]: 157.
Type-species: Bombyx carpini Schiffermuller, I 775, now considered to be a
synonym of Saturnia pavonia (Linnaeus). Present designation.
Heraea Hubner, 1822, Systematisch-Alphabetisches Verzeichniss: 15, 19.
Type-species: Bombyx carpini Schiffermuller, 177 5. Designated by Grote,
1874, Proc. American Phil. Soc., 14: 257.
Eudia]ordan, 1911, in Seitz, Die Gross-Schmetterlinge der Erde, 2: 222.
Type-species: Phalaena Bombyx pavonia minor Linnaeus, 1758. Original
designation.
Calosaturnia]. B. Smith, 1886, Proc. U.S . .Natl. Mus., 9: 431.
Type-species: Saturnia mendocino Behrens, 1876. Monotypy.
This genus is represented in North America by three Californian species which appear to be
very closely related to the palaearctic species of Saturnia, especially to pavonia. They form a
rather distinctive group, peculiar in certain features of the genitalia and wing pattern, and
to maintain Calosaturnia as a separate genus would not be altogether without justification.
However, I treat them here as a species group within Saturnia. Unlike Michener (1952),
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I do exclude the species of Agapema from Saturnia, considering that group sufficiently distinct
to be treated as a separate genus. The American species of Saturnia are relatively small
saturniids, about the size and shape of Hemileuca species. The discal markings on both wings
are similarly developed as rounded eyespots; the antemedial and postmedial bands on both
wings are obsolescent, although submarginal bands may be present; and the female antennae
are bipectinate or nearly so, the distal pair of rami on each segment being reduced to short
stubs if present. The female antennae of Agapema are fully quadripectinate. The three
American species of Saturnia show various degrees of sexual dimorphism from almost none
in mendocino to highly developed in albofasciata. In the latter species the color difference
between the sexes is similar to that in S. pavonia but even more extreme.

FIGURE

22:

VENATION OF SATURNIA AND AGAPEMA SPECIES
a. Saturnia mendocino

b. Agapema galbina

The wing shape of the Californian species differs slightly from that of pavonia in that the
apex of the forewing is less produced, and the outer margin less often concave. The venation
appears to be the same as in the palaearctic species of Saturnia, lacking the small radial
branch toward the apex of the forewing (R1 +2) characteristic of Agapema. A light colored
prothoracic collar, characteristic of Saturnia, is present; this is lacking in Agapema. The eyes
are very reduced, their usual length being barely more than half the width of the front. The
female of albofasciata has the largest eyes of the three species, as would be expected from its
nocturnal habits, but they are still not as large as the eyes of Agapema. The front appears
protuberant as a result of being clothed with very long straight hair. The palpi are minute
and difficult to see without denuding the head. The male antennae are characteristic of the
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Saturniini, being quadripectinate with very long rami, but those of the female are peculiar
in being bipectinate, as previously mentioned. The epiphysis is absent in both sexes as in
Agapema, and there are numerous tarsal spines that are larger than those of the type-species,
but not as large as in Agapema. The arolium and pulvilli are well developed as in the
European species of Saturnia (nearly absent in Agaperna).
Although they do show some divergence in the form of certain of the components, the
male genitalia of the Californian species of Saturnia are similar enough to those of their
palaearctic relatives that it seems reasonable on this basis to regard them as a species group
within Saturnia, rather than as a separate American genus. The valve is nearly the same
in the two groups, being rather simple with a lobe or toothlike process developed on the
outer (ventral) margin. A trend toward reduction of the aedoeagus occurs in both groups.
The aedoeagus, in its usual, chitinous, tubular form, is very nearly lost altogether in mendocino
and walterorum, persisting as a thin, inconspicuous ring within the anellus near the point
where the two large prongs of that structure originate. The type-species, Saturnia pyri, has a
well-developed aedoeagus, but those of pavonia and the Californian S. albofasciata are intermediate and nearly alike, with only the short proximal end chitinized. The gnathos and
transtilla have been lost or nearly so in both groups. The main genital differences between
the Old and New World groups are found in the shape of the uncus and the anellus. The
uncus is always bifid, but in the Californian species the basal part is much enlarged, so that
the two apices appear only as a pair of small toothlike processes. All species examined have
the anellus developed as a quite elaborately sclerotized, bilobed or bifurcate structure, in
which, however, albofasciata differs about as much from mendocino as both do from pavonia.
In pyri and pavonia, the anellus consists of distinct ventral and dorsal elements, the latter of
which bears the two long processes. In mendocino and walterorum the dorsal component has
disappeared, the two processes having rotated ventrolaterally and fused with the juxta,
which is thus greatly elongated. In albofasciata further reduction has occurred, and the juxta
has become much shortened and simplified to a small bilobed plate.
The male genitalia of Agapema have not evolved in the same way as those of the American
species of Saturnia but appear relatively simplified. The aedoeagus is large and well developed, the uncus bifid but not enlarged, the valve very simple and almost without a
marginal process, and the anellus primitive in the sense that it retains two long processes,
although these are no longer part of the dorsal sclerite, being fused to the lateral extremities
of the juxta.
The mature larva of Saturnia is stout, shaped more like that of Antheraea than like the
relatively slender larva of Agapema. It is basically green, with a full complement of similarly
developed spinose tubercles that are usually of a bright, contrasting color such as red or
pink. The dorsal pair of tubercles on the second and third thoracic segments and first
abdominal segment are at least twice as large as those on succeeding segments, and each
bears eight to thirteen sharp spines, about twice as many as do the other tubercles. A few of
the spines may be developed as long hairs, and in albofasciata conspicuous, flat, papery,
lanceolate spines arise from or near many of the dorsal and dorsolateral tubercles. The
integument is sparsely covered with quite long, hairlike secondary setae, about as long as
the spines. The rather hemileuciform gregarious larvae of Agapema have a dark integument
and all the tubercles and spines greatly reduced. The larvae of Saturnia species are evidently
solitary. Those of the Californian and European species appear very much alike.
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d Agapema are nearly alike, with the tenth segment somewhat
flattened to form a plate with a concave posterior margin, and with two to five short stout
spines arising at each side, either from the outer corners (Saturnia) or laterally just before the
outer corners (Agapema). However, the pupa of Saturnia is stouter and has a darker colored,
more coarsely rugose or pitted surface. The cocoon of Saturnia varies from species to species
and may be of the thin-walled, smooth-textured type (albofasciata), or with an outer covering of a spongelike mesh (mendocino), somewhat like that of Agapema galbina but relatively
coarse and irregular.
1:1

I

I
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Saturnia mendocino Behrens
PL.

14,

FIGS.

5, 12-14.

TEXT FIGS.

21 a, b; 22 a; 23 a (McD. 815).

Saturnia mendocino Behrens, 1876, Can. Ent., 8: 149.

Type-locality: Redwood forest of the Coast Range, Mendocino County, California.

Saturnia mendocino is the best known of the three Californian species of this genus, although
its life history was not reported in any detail until 1960 and has still not been fully described.
It is one of two species found in northern California, the other, albofasciata, being so different
that there should be no difficulty in distinguishing them. Mendocino occurs from the mountains
of Santa Cruz County north in the coastal region into Mendocino County, and inland to
Lassen National Park, flying from February to May. Evidently it is a species of the moist
coniferous forest region, unlike S. walterorum, which is confined to relatively arid country in
southern California. Also in contrast to the other Californian species, sexual dimorphism in
mendocino is minimal, males and females being almost alike.
The males of mendocino and walterorum are extremely similar. There are, however, a
number of small but consistent differences by which they may be distinguished. The discal
spots on both wings tend to be smaller in mendocino, often no more than half the size of those
in walterorum, and the ring of yellow scales within the eyespot of the hindwing is compressed
into an elliptical shape in mendocino, larger and more nearly circular in walterorum. The
blackish submarginal band on the hindwing is not quite as well developed in mendocino.
The black, white and purplish saturniine color patch toward the apex of the forewing tends
to be obsolescent in males of mendocino, especially on the underside where it is frequently
wanting altogether; in walterorum this marking is well developed, above and beneath.
Otherwise the pattern and color of the underside is much the same in males of the two
species.
The differences between mendocino and walterorum are much more obvious in females. The
female of mendocino is almost exactly like the male, except of course for its larger size and
narrow, bipectinate antennae. The black, white and purplish apical patch is a little better
developed in the female. In walterorum the female has become much more differentiated
from the male, and hence more different from the female of mendocino also. The major
characters that serve to distinguish the females of walterorum from those of mendocino are the
orange-brown shade of the forewing, this being almost the same color as the hindwing,
the much larger discal spots on both wings, the much better developed saturniine color
patch toward the apex of the forewing, the presence of a dark though rather weak submarginal
band on the forewing and, beneath, black submarginal bands on both wings and a paler
ground color on the hindwing. In females of mendocino, black submarginal bands are totally
April r972
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lacking on the underside, although a faint grayish shadow may be present on the hindwing,
immediately beneath the band of the upperside. In walterorum, the black bands of the
underside are just about as strong as on the upperside and similar in appearance. This
character of the female undersurface affords the most obvious and convenient means of
distinguishing the two species.
The rather peculiar male genitalia are close to those of walterorum but differ in several
minor characters. The broad, hoodlike uncus is wider and its paired, toothlike apices are
larger in mendocino. The stout, blunt tooth on the ventral margin of the valve toward the
apex has a longer free tip in mendocino. The curiously elaborate juxta is quite similar in the
two species but decidedly more slender in mendocino. Both have the same vestigial aedoeagus,
not quite missing altogether but very nearly so, being reduced to a slender, ring-shaped,
half circle of chitin enclosed within the anellus, situated just at the base of the bifurcation of
the juxta. Albofasciata has a conspicuously different uncus and juxta, as may be seen from the
text figures, and a small but more obvious, cone-shaped aedoeagus.
Saturnia mendocino has a limited distribution which is seemingly, although probably not
actually, discontinuous. It has been reported from Santa Cruz, Sonoma, Mendocino, Lake,
Shasta and Lassen Counties, California. Various earlier published records from San Luis
Obispo County southward undoubtedly refer to walterorum. Most of the specimens that I
have seen in collections came from Sonoma and Lake Counties. The most northerly record
examined is a rather pale female in the American Museum of Natural History from Manzanita Lake, in the Shasta County part of Lassen National Park. The very extended flight
period would be expected to vary with the kind of season, location and altitude. The moths
are exclusively diurnal and are reported to be very active flyers, difficult to capture.
J. A. Comstock ( 1960) reported that in Lake County the moths are on the wing from
February to early May, with the males being first to emerge and very few females appearing until the end of March. Males emerge about 8 :oo a.m. and females about one hour
later. The female does not fly until after mating and then deposits most of her 75 to 150
eggs between noon and 4 :oo p.m. of the same day upon which mating took place. In nature
the female lays a few eggs on one bush and then flies to another in the usual manner. If a
captive virgin female can be put out at the right season, males can be lured in considerable
numbers.
Various brief notes on the early stages may be found in the literature, but the most
comprehensive account is that of J. A. Comstock (1960), who described the larva up to the
fourth instar. As Sala and Hogue (1958) described only the first instar and the mature larva
of walterorum, it is difficult to make a meaningful comparison of the two species. It is apparent
that they are extremely close, with no significant differences in the first instar. The fourth
instar larva of mendocino was described as being "mauve-yellow with a pinkish cast", and
colored a deep chocolate shade ventrally. The head is deep chocolate brown with white
setae. The scoli are bright salmon-red, and the spicules arising from these are brown except
for the long, black central hair. There is an apple green prothoracic shield, and plates of
the same color occur below the anus and on the posterior surfaces of the anal prolegs.
There is a light yellow lateral stripe along the subspiracular fold on the abdominal segments.
The spiracles are orange with reddish-brown margins, and the body is covered with short,
white secondary setae. The mature larva of walterorum apparently does not differ to any
extent, although no yellow lateral stripe was specifically mentioned in the description by
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Sala and Hogue. Tilden (1945) mentioned that the stinging setae are quite painful, but
the effect does not last long.
'
Henry Edwards gave a brief description of the mature larva (Proc. Calif. Acad. Sci., 1878,
January), which is reproduced in Packard ( 1914: 151, footnote). Edwards's description is as
follows: "Full grown. Head small, rough, purplish brown, somewhat withdrawn into the
second segment. Ground color of the body, pale yellowish green. On the second and anal
segments are four tubercles each, bright orange-red, with black hairs springing from them,
and on each of the other segments are six similar tubercles, those of the anterior four being
the largest. Head and body thickly clothed with whitish hair. Laterally there is a pale
yellowish fold above the spiracles [This is an error as the fold is subspiracular-DCF],
which are orange with a darker ring. Feet and underside purplish brown. Length 2·25 inches.
Food plant, Arctostaphylos tomentosa.''
The food plants of mendocino include manzanita (Arctostaphylos) of several species, and
possibly species of Rhus (R. trilobata Nutt., R. integrifolia R. & W.), and Ceanothus cuneatus
Nutt. Tilden (1945) reported finding six larvae on Arbutus menziesii Pursh in the Santa Cruz
Mountains injuly 1941, only one of which he succeeded in rearing. The others were parasitized by an Apanteles species (Hymenoptera) and a tachinid fly. Evidently there is some
color variation in larvae of mendocino. Tilden remarked that all of the six he found were of
the pink or orange color phase, not the dark or green phase.
Mendocino was described from a male type, the present location of which is not known to
me. In the original description Henry Edwards gave the flight period as June and July, dates
that are too late in the season and probably erroneous.

Saturnia walterorum Hogue and Johnson
PL.

14,

FIGS,

6, 7; TEXT

FIG,

23 b.

Calosaturnia meridionalis Johnson, 1940b, Bull. Brooklyn Ent. Soc., 35: 100.
Type-locality: Santiago Canyon, Santa Ana Mountains, Orange County, California.
NOTE-When Calosaturnia, Eudia, and various other generic names were combined under
Saturnia by Michener ( 1952), meridionalis Johnson became a homonym of meridionalis
Calberla ( 1887, Iris, I : 15 7), a name applied to a subspecies of Saturnia pavonia.

Saturnia (Calosaturnia) walterorum Hogue and Johnson, 1958, The Lepidopterists' News,
17, 160. A replacement name.
Type-locality: Same as for meridionalis.

12:

NOTE-Hogue and Johnson proposed the new name walterorum to replace the preoccupied
meridionalis, and it takes as its type the same specimen. Should future authors decide to
reinstate Calosaturnia as a separate genus, the name for this species would revert to
meridionalis Johnson.

This little-known form was long overlooked or confused with mendocino, but there can be
little doubt that it is a distinct species occupying a more southern and much drier region
of California. It is known only from San Diego, Los Angeles, Orange and San Luis Obispo
Counties, where it flies by day from mid-February to early April. Sala and Hogue (1958)
thoroughly redescribed and illustrated walterorum, their figures of the adults clearly showing
the strong black submarginal band on the underside of the female, as well as other differences that distinguish this species from mendocino. Few lepidopterists have had the good
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fortune to collect walterorum, but these authors succeeded in rearing large numbers through
several generations. It has also been reared at San Diego by Erich Walter, two of whose
specimens I illustrate.
The characters by which walterorum may be separated from mendocino were discussed at
length under the latter species and need be considered only briefly here. There is moderately
well-developed sexual dimorphism in walterorum, virtually none in mendocino. The males of
the two species are much alike, but walterorum may be distinguished by its larger eyespots
on both wings, larger and more nearly circular yellow ring within the eyespots, and betterdeveloped black, white and purplish saturniine color patch at the apex of the forewing,
above and beneath. This last marking tends toward obsolescence in mendocino, especially
beneath. The female of walterorum is much paler, the forewings being nearly the same color
as the hindwings, and the eyespots are much larger than those of mendocino, as is the apical
color patch. The most obvious character of walterorum is the black submarginal band of the
female which is always present but relatively weak on the forewing above, strongly developed on both wings beneath. This feature of the pattern is always lacking in mendocino.
The male genitalia of walterorum differ from those of mendocino in having a slightly narrower
uncus with a smaller pair of apical teeth. The toothlike process on the ventral margin of the
valve is stouter and protrudes less at the tip. Also, walterorum has a wider juxta. Otherwise
the male genitalia of these two species are similar; those of albofasciata are much more
distinct.
Saturnia walterorum is known from only a very few localities in the southern coastal counties
of California. In addition to the type-locality in Orange County, there is a preserved larva
in the United States National Museum labelled Santa Ana, Orange County, on native grass,
17 July 1952. I do not think there is any question as to the identity of this larva, but grass
as the food plant seems doubtful. Sala and Hogue ( 1958: 17) gave an account of the habitat
of this species in the San Gabriel Mountains, Los Angeles County. They wrote: "One of
the haunts of this species is the 3,000-4,000 foot elevation of the upper Arroyo Seco Canyon
near Pasadena, Los Angeles County, California. The Angeles Crest Highway (California
No. 2) passes through the dense chaparral wilderness on the west side of the Canyon and
several trails connect it to the stream bed below, affording passable areas where one can
collect. Over a period of years we have frequented this area and occasionally have seen an
adult walterorum pursuing its erratic, very rapid flight over the steep, rugged and densely
vegetated slopes, but we could never succeed in capturing one because of the rough terrain.
However, on June 8, 1954, along one of the trails mentioned above, the Oswald Trail,
one of us (Hogue) fortuitously collected an immature larva of walterorum in the branches of
a shrub of Arctostaphylos sp. ('Manzanita')."
Three males collected near La Panza, Pozo Mountains, San Luis Obispo County on
23 March 1940, reported by J. W. Tilden (1945), were recently reidentified as walterorum
(Tilden, in litt., 17 Nov. 1970). This confirmed what had been suspected, as that region is
much more like southern California than it is like the northern habitat of mendocino. Tilden
(1945) wrote of the San Luis Obispo County locality: "This area is a typical chaparral
association of Ceanothus, Arctostaphylos, Cercocarpus, Aderwstoma, Photinia, Dendromecon, with
Q,uercus spp. in the canyons. The specimens were taken flying in typical undulating fashion
over the chaparral on the wet side of the divide." Otherwise walterorum is known only from
San Diego County, where it has been collected and reared by Erich Walter.
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Like mendocino, walterorum is an early spring species, on the wing only from mid-February
to early April as far as is known. Emergence takes place between 9 a.m. and noon, especially
around 10 a.m., standard time. After their wings have expanded, which takes about 30
minutes, the males are almost immediately active, flying vigorously for IO minutes or longer
before mating. Unmated females remain inactive. Also as with mendocino, the females begin
to oviposit within an hour after mating, and lay nearly all their eggs the same day, usually
dying within one or two days. The number of eggs per female varies from 30 to I oo. An
unusual degree of sexual imbalance was observed in about 500 specimens reared by Sala
and Hogue, nearly 80 per cent being males.
The reader should refer to the paper by Sala and Hogue (1958) for more detailed information on the life history of walterorum. The one larva collected by Hogue in the San
Gabriel Mountains was transferred from the Arctostaphylos on which it was found to a different host, Rhus laurina Nuttall, and successfully reared, yielding an adult female on 26
March 1955. This female was kept inactive in a refrigerator for two days and then, on a
warm, sultry day, taken back to the locality where the larva had been found. Here she
attracted several wild males and mated with one of them, subsequently laying over 50
eggs which formed the basis of their laboratory stock. They illustrated the first and last
instar larva, and described the mature larva as follows: "45-60 mm long at maturity.
Ground color variable: apple green, salmon and yellow; prothorax may be green dorsally
regardless of ground color. Entire venter dark chocolate or dark mahogany brown. Head
and its appendages and thoracic legs dark brown. Spiracles large and brown (prothoracic
centered with yellow). Light subspiracular lateral folded ridge extends entire length of body.
Scoli wider than long, subequal in size (supraanals absent, spines only present); bright
orange; apical spines straight, long (2 •5-3 times length of scolus, central one often very
long) . . . Numerous secondary setae white." Comparison with the larval description of
mendocino shows that the two are very similar; however, it should be noted that the description by Sala and Hogue does not mention a definite yellowish lateral stripe on the abdominal
segments of walterorum (only a light lateral folded ridge), nor does their figure show any
indication of such a marking. The young larvae are gregarious but disperse in later instars.
The larval stage lasts from late April to late June. It is thought that the cocoons are spun
in the branches of the host plant or in nearby shrubbery, rarely on the ground. The spines
of the scoli are extremely toxic to touch, raising welts and causing an intensely itching skin
irritation.
The cocoon appears to be like that of mendocino, but the pupa, as figured by Sala and Hogue
(1958), shows a possible character difference. Walterorum appears to have a cluster of four
or five short spines at each side of the cremaster; several pupae of mendocino in the United
States National Museum have no more than two such spines on each side.
The only positively known natural host is Arctostaphylos but, as already indicated,
larvae will do well in the laboratory on Rhus laurina. John W. Johnson (personal communication to Sala and Hogue, 1958) reported empty cocoons and adults in apparent
association with lemonade berry (Rhus integrifolia Bentham and Hooker) near the coast in
Orange County.
This species was first described and figured in 1940 as Calosaturnia meridionalis Johnson,
the holotype being a female in the collection of Erich Walter, Anaheim, California, and
the only specimen known at that time.
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FIGURE

23:

MALE GENITALIA OF SATURN/A SPECIES

a. S. mendocino. Sonoma County, California
b. S. walterorum. Oswald Trail, San Gabriel Mountains, Los
c. S. albefasciata. Toll Road Camp, San Bernardino County,

Angeles County, California

California
(With aedoeagus in situ in each of the three drawings)
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Saturnia albofasciata (] ohnson)
PL.

14,

FIGS.

8-1 I.

TEXT FIG.

23 c.

Calosaturnia albefasciataJohnson, 1938, Bull. Brooklyn Ent. Soc., 33: 128-130.
Type-locality: Clearlake Highlands, Lake County, California.

This exquisite little Californian species is one of the rarest and least known of all North
American Saturniidae. Although few have been collected, records from Lake, Tulare, El
Dorado, Los Angeles and San Bernardino Counties indicate that it is more widely distributed than either mendocino or walterorum. Its sexual dimorphism is extreme and almost
startling when one sees fresh, bright specimens such as the upper pair illustrated on plate
14. The male of albofasciata looks very much like a diminutive male of mendocino, but the
female is entirely different with dark gray-brown coloring on both wings replacing the
bright orange and rust-brown shades of the male. Unlike mendocino and walterorum, only the
male of albofasciata is diurnal; the female is nocturnal, and several have been collected at
light. Also, the adults of albofasciata fly at an entirely different time of year. They emerge in
October, and thus the dates of capture, or emergence, alone would serve to distinguish this
species. The eggs overwinter, hatching in early spring (April-May), and pupation occurs in
early summer (late June-early July).
The white median band between the discal spot and inner margin of the forewing, which
gave rise to the name for the species, is characteristic but variable. As shown by the two
males figured, it may be a conspicuous feature of the maculation, or much reduced. In the
male there tends to be a trace of a submarginal band at the inner margin near the tornus of
the forewing. The dark submarginal band of the hindwing of the male is somewhat reduced,
and there are no submarginal bands beneath. The black, white and red or purplish apical
color patch of the forewing is better developed than in mendocino, above and beneath in
both sexes, more nearly comparable to that of walterorum. In the female, the underside is
similar to the upperside but a little duller.
The female of albofasciata has much larger and more nearly hemispherical eyes than
mendocino or walterorum, the eye length being approximately equal to the frontal space
between the eyes. In the males the eyes differ much less from those of the other two species.
The male antennae are about the same in all three species, but in the female of albofasciata
the antennae are pale yellowish, not reddish brown; the shaft is more slender, and the rami
are longer. The small rudiments of the second pair of rami that occur on each segment in
the female antennae of mendocino and walterorum are just about completely lost in albofasciata.
The male genitalia differ very obviously from those of mendocino and walterorum. The uncus
is structurally of the same type but quite different in shape, and the juxta is simplified, being
more like a flat, U-shaped plate. Unlike its two Californian relatives, albofasciata has a
distinct aedoeagus, although it still consists only of a small, conical chitinized basal end.
It is very similar to the aedoeagus in the palaearctic Saturnia pavonia.
I have been able to examine only six specimens of albofasciata, all reared. Two are from
the type-locality and the others are from San Bernardino County. The topotypical pair
from Lake County (plate 14, figures 10, 11) appear much paler than those from southern
California, but I suspect that they are faded.
Albofasciata is known from the following localities in California, listed by counties: Lake
County: Clear Lake; Clearlake Highlands; Konocti Bay; Kelseyville, 1 o miles W on road
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to Hopland. Tulare County: Sequoia National Forest. El Dorado County: near Placerville,
2,000 feet. Los Angeles County: Jackson Lake, Big Pines Recreation Park; Newcomb's
Ranch, San Gabriel Mountains; Charleston Flat, San Gabriel Mountains; Wrightwood,
San Gabriel Mountains; White Cliff Ranch, 2·5 miles SSW Valyermo, 4,800 feet. San
Bernardino County: Stony Camp, Deep Creek Road, San Bernardino Mountains; 0·2 mile
N Rock Camp, north of Lake Arrowhead; Willow Creek, 7 ·5 miles N of Lake Arrowhead,
San Bernardino Mountains; Toll Road Camp; Cedar Springs Camp. Some of these records
were based on collected larvae, a few on eggs or pupae. The largest number of adult specimens reported from any one place were those from White Cliff Ranch, Los Angeles County,
where Noel McFarland and Christopher Henne saw or collected 40 specimens between
22 October and 9 November 1963 (Hogue et al., 1965: 176).
All specimens known to have been collected as adults were taken between 21 October and
9 November, although some reared ones emerged as early as 2 October.
Nearly everything that is known about this species was summarized in a paper by Hogue,
Sala, McFarland and Henne (1965). Albofasciata was successfully reared in Lake County
by Charles Machaboeuf, and in Los Angeles and San Bernardino Counties by Erich Walter,
Frank P. Sala and Charles L. Hogue. It has been reared from the egg and from a number of
individual larvae found in the field. Larvae were found in nature on buck brush, Ceanothus
cuneatus (Hooker) Nuttall in Lake County, snow bush, Ceanothus cordulatus Kellogg, in San
Bernardino County, mountain mahogany, Cercocarpus betuloides Nuttall, in Los Angeles
County, as well as on unidentified species of Ceanothus in each of these areas. It was thought
that Ceanothus Greggii Gray might be a host in the White Cliff Ranch area where so many
adults were observed in 1963. In captivity the larvae feed readily on other species of Ceanothus
(e.g., leucodermis Greene and spinosus Nuttall), and also on Fremontia californica Torrey.
Saturnia albofasciata is a montane species, occurring at moderate elevations on the northern
slopes of the Transverse Ranges of southern California (4,500-7,000 feet) and at lower
elevations (down to 1,300 feet) in the northern Coast Ranges and Sierra Nevadas. Its
habitat seems to be the chaparral zone where there are hot, dry summers and cold winters
with periods of freezing weather and snow. The males fly from mid- to late afternoon, and
mating occurs only during this period, sometimes while the female is still sitting on her
cocoon. The females fly after dark but only early in the evening, settling down and remaining inactive for the rest of the night and the following day. Those that have been collected
at light have all arrived about one hour after sunset. The females lay nearly all of their eggs
the first evening after mating; a few may be laid the second or third evening.
The eggs are laid in strings of two to ten, firmly glued to the substratum, in nature
probably to the twigs of the food plant where they remain dormant until the following spring.
A period of freezing temperatures is evidently required to break the diapause in this stage
so that the eggs may continue their development and hatch in April or May. The number of
eggs laid per female is surprisingly small, ranging from 3 to 36 with an average of 17·2,
based on a sample of 13 females (Hogue et al., 1965: 176).
The mature larva is described as follows: length 30-45 mm; general ground color green;
tubercles knoblike or subglobose, bright pinkish or lavender, quite prominent; bright
creamy yellow vertical bars connecting dorsolateral and lateral tubercles on abdominal
segments, touching posterior edge of spiracles; conspicuous, lanceolate, flat, papery, silvery
spines projecting from tubercles and integument, there being a single large one from each
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dorsolateral tubercle on abdominal segments two to seven and one or two smaller ones from
near the bases of the dorsal tubercles of segments one to eight; other spines on tubercles
normal, small, black and bristlelike, some in the form of very long slender hairs. There is
considerable variation in the individual shape, size and distribution of the flat lanceolate
spines. Some larvae are completely without them, their places being taken by unmodified,
elongate setae. They are always absent in the earlier instars. The larvae are extremely
delicate in captivity, and many were lost by those who have reared the species. It is evident
that they have special environmental requirements that are not yet understood (after
Hogue et al., 1965).
The pupa was described by these authors as having a cremaster with a single spine. As
mendocino and walterorum have a cluster of short spines at each side of the caudal end, this
could be a character of some significance. The cocoon lacks the loosely woven, netlike outer
covering of the other species and has a tough, smooth-textured or slightly wrinkled, tightly
spun single wall. It varies in color from pale sulphur yellow to yellowish or pinkish orange,
or dull brown. It is spun on the twigs of the food plant.
'
The holotype female was collected at noon resting on a screen porch at Clearlake Highlands
31 October 1934 by W. M. Hooton. Both the holotype and a male subsequently described
as the allotype, also from Lake County, were figured (Johnson, 1938, 1940a) and were
deposited in the collection of the California Academy of Sciences, San Francisco.
GENUS

Agapema Neumoegen and Dyar
Agapema Neumoegen and Dyar, 1894, ]our. New York Ent. Soc.,
Type-species: Saturnia galbina Clemens. Monotypy.

2:

121.

This is an interesting group of three species that are known mainly as inhabitants of the
arid region on both sides of the border between the United States and Mexico, although the
distribution of the least known species, A. homogena, extends all the way from Mexico City
to Colorado. They are small to medium sized saturniids of predominantly black and white,
or brown and white coloring, with well-defined, whitish postmedial and subterminal bands
and usually also an obvious antemedial band on the forewing. The discal spots on both wings
are well developed as eyespots, like those of Saturnia. Agapema is undoubtedly closely related
to Saturnia, but it has seemed to me that there are enough distinguishing characters to
justify maintaining them as separate genera. Agapema is a discrete, well-isolated group,
without any connecting forms to complicate such an arrangement. The supposed transitional
status of Saturnia albofasciata, postulated by some because of the gray and white coloring
and nocturnal habits of the female, is not supported by characters of the larva or genitalia.
The species of Agapema are entirely nocturnal as far as is known.
Apart from the obvious differences of color and pattern, Agapema differs from Saturnia
in having three radial branches in the forewing, female antennae that are fully quadripectinate, the arolium and pulvilli extremely reduced or absent, more simplified male
genitalia, and a larva that is very different from that of Saturnia. The species of Agapema also
possess the following combination of characters: eyes very large in both sexes, each being
about twice as wide as the front; labial pal pi minute, concealed beneath frontal vestiture;
mandibular rudiments not protuberant, hardly recognizable; male antenna with very long
rami continuing nearly to end; female antenna with rami less than half as long as those
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FIGURE 24: MALE GENITALIA OF AGAPEMA SPECIES
a. A. galbina galbina. Del Rio, Texas
b. Same specimen, aedoeagus
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c. A. solita, paratype. Brownsville, Texas
d. Same specimen, aedoeagus

e. A. homogena. Fort Davis, Texas
Same specimen, aedoeagus

J.
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of male, but with proximal and distal rami on each segment of about the same length;
epiphysis absent as in Saturnia.
There are some striking similarities between the male genitalia of Agapema and those of
Saturnia pavonia, the divergence in this character system appearing no greater than that
between pavonia and the three Californian species that I place in Saturnia. The uncus is like
that of pavonia but not as strongly recurved. The valve, with a rudimentary lobe on the
ventral margin, is extremely similar but shaped differently in general outline. The sclerotized
part of the anellus still bears two long processes, but these have changed their position
ventrolaterally to become fused with the juxta, which is thus a large bilobed plate shaped
very differently from the juxta found in the Californian species of Saturnia. Agapema also
differs sharply from the latter in having a fully developed aedoeagus, although it should be
noted that the palaearctic Saturnia pyri has a well-developed aedoeagus.
My decision to maintain Agapema as a separate genus rests in part upon the last instar
larva, which is very distinctive and does not seem to have been studied by those who would
synonymize Agapema and Saturnia. It resembles larvae of the genus Hemileuca in shape, color
and markings, although the scoli are reduced to low, buttonlike prominences like those of
Actias luna. It perhaps even more has the appearance oflarvae of the genus Malacosoma in the
Lasiocampidae and, like them, is gregarious. Rather than being a conspicuously tuberculate
or spiny larva, like most saturniids, the caterpillar of Agapema is hairy, having a sparse
covering of whitish secondary hair, and the usual spines of the scoli mostly replaced by
longer, whitish, hairlike setae. The dorsal scoli may bear a few long, slender, inconspicuous black spines. The prolegs are relatively long and slender, those of abdominal segments three to six with 38 to 41 long, thin crochets; those of Saturnia (walterorum) are short
and very thick set, and bear more than 50 large, stout crochets. In both genera the crochets
are arranged in two straight, close rows. The thoracic legs are also longer and more
protuberant in Agapema. ·
The pupa is like that of Saturnia except that the surface is lighter in color and not quite as
coarsely rugose, its form a little more slender, and with the two small clusters of three to five
short, stout spines arising from the lateral margins of the caudal segment just before the
posterior corners, not directly from the corners as in Saturnia. The cocoons of Agapema species,
like those of Saturnia, are variable. That of galbina has an outer layer of a beautifully woven,
evenly reticulate mesh, through which the inner cocoon may be seen; that of homogena is
less elaborate, with a reticulate layer present but very thin and inconspicuous.

Agapema galbina galbina (Clemens)
PL.

13,

FIGS.

13-15, 19.

TEXT FIGS.

21 c, d; 22 b; 24 a, b (McD. 813).

Saturnia galbina Clemens, 1860, Proc. Acad. Nat. Sci. Philadelphia (May), p. 156.
Type-locality: Texas (West Texas-see discussion in text).
Agapema galbina !fyari Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 159, pl. 59,
figs. 5, 6 (types of dyari-as anona).
Type-locality: Chihuahua, Mexico.

The form found in western Texas, New Mexico and Chihuahua is the nominate subspecies
of galbina, whereas the one from the vicinity of Brownsville, Texas, long known as galbina, is
a different and unnamed species which I describe as solita, new species. Galbina is represented
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in Arizona by the somewhat different looking subspecies, anona Ottolengui, differing
mainly in having a much darker female. Galbina and solita are not always easily distinguished but differ in many subtle characters, some of which are only tendencies, rather
than clear cut diagnostic features. Galbina has a broader forewing with less produced apex
and a less concave, almost straight, outer margin. The vectors of the inner and outer margins
of the forewing more nearly form a tornal angle of go O ; in solita this angle is noticeably
greater. The males of both subspecies of galbina are darker than those of solita, with less of
the white ground color showing, and with the postmedial of the hindwing not making a
wide outward bend around the eyespot and only slightly constricting the dark submarginal
band opposite the eyespot. The eyespots themselves tend to have a different shape, those of
solita often being somewhat elongated in both sexes. Also in both sexes the red apical dash
of the forewing is commonly straight in solita, shorter and curved, or arched, in galbina. On
the underside, the male of galbina usually differs conspicuously from that of solita, with more
dark scaling and with the first dark transverse line beyond the eyespot on the hindwing
strongly emphasized and inwardly dentate. Galbina also differs from its subspecies anona and
from solita in not having as dark a female. The female is highly variable in the extent and
intensity of the dark areas of the wings, and may be similar to the male (plate 13, figure 15),
or much paler with a washed out appearance (plate 13, figure 14). I have also seen females
with almost the entire median space of the forewing whitish. As far as is known, the females
of anona and solita are always very dark.
In the male genitalia, galbina and anona are similar, but both differ from solita in having
a longer aedoeagus and a different form of lateral flange connecting the juxta to the valve,
this being distinctly larger in species galbina. The vesica emerges from the right side of the
aedoeagus in galbina, from the left side or ventrally in solita. The uncus is variable in both.
In the female genitalia, the pouchlike structure containing the ostium is invaginated where
the ductus bursae enters in solita, not so in galbina.
The full extent of the distribution of A. galbina galbina is uncertain because there still
remain vast areas in Texas, New Mexico and adjacent Mexico wher.e few collectors have
been active. I have seen specimens from Fort Davis, Alpine and from near Livermore at
6,000 feet in the Davis Mountains, from Big Bend National Park, Brewster County, Shafter,
Presidio County, and Big Spring, [Howard County], Texas, from Bent, Otero County,
New Mexico, and four specimens from Chihuahua, Mexico, without further data. There is
also one male in the American Museum of Natural History from Saltillo, Coahuila, Mexico,
and according to Hoffmann (1942c: 237) it also occurs in Durango. I received from Andre
Blanchard a male from Lake Walk, near Del Rio, and a female from Eagle Pass, both on the
Rio Grande River, Texas, which look somewhat different, having much more than the
usual amount of white ground color showing in the median area of the forewing. The male
superficially resembles solita but the character of the lines and other markings, as well as
the genitalia, definitely associate it with galbina. The female is, of course, an extreme of the
pale galbina type, not at all like the dark females of solita. The specimens from New Mexico
and Mexico are exactly like those from the Davis Mountains. I am informed by Blanchard
(in litt.) that he has often taken galbina in western Texas, sometimes in abundance in the
Big Bend region, Davis Mountains and Guadalupe Mountains.
Galbina flies from the beginning of October to early November. It is nocturnal and comes
to light. Subspecies galbina has been reared but little has been published on its early stages.
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There is a large series in the United States National Museum from "S.W. Tex.", reared by
0. C. Poling, but without host information. The Arizona form has been reported on greasewood (Sarcobatus Maximiliani Nees) and Condalia spathulata A. Gray. Collins and Weast
( 1961: 75) state that the larvae in captivity will accept evergreen privet, currant and wild
cherry, but give no clear indication as to which form this refers. Such published information
as exists is hard to interpret because too often no distinction was made between the three
taxa that were included under galbina by earlier authors. No preserved larvae of the
nominate subspecies are available, but I give larval descriptions of anona and solita.
It has long been accepted that the name galbina applied to the form found in the lower
Rio Grande Valley, but when I searched for the evidence upon which this conclusion was
based I could find none. On the contrary, it is clear that Clemens' description fits only the
light colored female of the West Texas subspecies, such as I figure on plate 13, figure 14.
I believe that this is what he had. Apart from the brief description, only the following information is given: "Texas. From the Smithsonian Institution. Capt. Pope's collection."
I can find no such specimen in the Smithsonian collection now, and it may not have been
returned. Brevet Captain John Pope, Corps of Topographical Engineers, led an expedition
in 1854 to explore a Pacific railroad route across Texas, and about 200 insect specimens
collected on this trip were turned over to Spencer F. Baird of the Smithsonian Institution.
A complete diary of the expedition was published, revealing the exact route followed
(Pope, 1855). They started at El Paso, traveled past the Guadalupe Mountains, thence east
northeast across the Pecos and Colorado Rivers to the Clear Fork of the Brazos, then across
the Brazos, ending up at Preston, on the Red River. If the specimen Clemens described as
galbina in 1860 was collected on Capt. Pope's expedition of 1854, it is clear that it would
have to have been the West Texas form, as they were nowhere near the lower Rio Grande
where solita occurs. However, the time of year during which the expedition took place
presents a problem. The surveying party arrived at Dona Ana, near El Paso, from Albuquerque on 16January 1854 to prepare for the trip. The expedition set out on 12 February
and reached its final destination on the Red River on 15 May. It seems extremely unlikely
that an adult of this species could have been collected during the period of the expedition,
but perhaps the specimen was acquired at El Paso, or between Albuquerque and El Paso,
at some time prior to their departure. We can only guess. Perhaps it was given to W. S.
Diffenderfer, surgeon and acting naturalist of the expedition, or to another member of the
party by some interested local resident. In my own travels I have been presented with dried
specimens by farmers and ranchers who had kept them as curiosities, and consider this a
plausible explanation.
The name dyari was based on specimens in the United States National Museum labelled
Chihuahua, Mexico, without further data. The type lot consists of two males and one female,
of which a pair were figured by Cockerell as anona, but labelled as the types of dyari. As the
female type has the unmistakable light coloring of females of A. galbina galbina, with the
entire basal two-thirds of the hindwing whitish, I hereby designate this specimen as the
lectotype of dyari.
Draudt (1929: 726) had the subspecies names reversed, treating galbina as the Arizona
subspecies, and anona as the one from Texas.
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Agapema galbina anona (Ottolengui)
PL.

13,

FIGS.

17, 18 (McD. 813a).

Saturnia anona Ottolengui, 1903, Ent. News, 14: 31 I.
Type-locality: Arizona.
Agapema galbina ab. interrupta Draudt, in Seitz, 1929, Die Gross-Schmetterlinge der Erde, 6: 726,
pl. 103d.
Type-locality: Arizona or Mexico (not specified).

In southern Arizona there occurs a subspecies of galbina which has a very different looking
female from that of the nominate subspecies, although the male hardly differs. This female
is the darkest of the galbina complex, being even darker than the female of solita, which it
very closely resembles. Other characters, however, such as the curved, apical red dash,
less curved postmedial line of the hindwing, and shape of the discal eyespots, remain as in
galbina. The dark coloring of the Arizona males is a little more intense but no more extensive
than that of nominate galbina, and the white markings seem to stand out in greater contrast.
Occasional males have the hindwing dark like that of the female. The genitalia are the same
as those of galbina from western Texas. This Arizona subspecies is anona. Apparently it also
occurs southward in Mexico down the Sierra Madre Occidental as far as the state of Durango.
The male figured by Holland (1903 and later editions, pl. 9, fig. 3) is probably anona.
I have seen Arizona specimens only from counties bordering on Mexico; namely Cochise,
Santa Cruz and Pima, the most northerly localities being Redington and the Santa Catalina
Mountains in the northeastern corner of Pima County. Available collection dates range from
31 July to 8 December, most of the records being for October and November.
Not very much is known about the food plants of either galbina or anona, but in the United
States National Museum there is a series of anona from Redington, Arizona, reared from
Condalia spathulata A. Gray, and two others from the same locality reared from greasewood
[Sarcobatus Maximiliani Nees]. There is also another reared series from the Baboquivari
Mountains, of which three are marked "bred from larva taken on dwarf hackberry", and
a cocoon from Tucson found on Microrhamnus ericoides A. Gray. Collins and Weast (1961: 74)
stated that the larvae are gregarious and feed on greasewood, but Weast shortly afterward
published additional information on the food plant of anona ( 1962: 61). He reported collecting many cocoons in Brown's Canyon, Baboquivari Mountains, Pima County, Arizona on
1 and 2 September 1961. These were all found on an unidentified species of Lycium, a
thorny desert shrub that grows in association with cactus, agave, acacia, mesquite and
ocotillo. The cocoons hang in groups, sometimes of more than a dozen, toward the center
of the shrub where they are completely surrounded by the dense thorny growth. The eggs
are deposited in clusters on twigs of the food plant, like those of many Hemileucinae.
The larva is black with a thin, wavy and broken, yellowish subspiracular line, a similarly
broken but wider and brighter, yellowish subdorsal stripe, beginning behind the tubercles
of the second thoracic segment, and a dense middorsal cluster of yellow pinacula on each
abdominal segment. The scoli are reduced to low, rounded, reddish tubercles, the two
subdorsal rows being largest. Each subdorsal tubercle bears five or six straight, short,
simple black spines, and one long, twisted white hair. In preserved specimens these black
spines are nearly always broken off. The smaller lateral tubercles mostly do not bear
black spines, but give rise to groups of several long white hairs. Otherwise the body is
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clothed with a moderately dense covering of very short white and yellow secondary hair.
The prothoracic shield bears a series of longer whitish hairs along its anterior margin, and
the dark brown head is also thinly covered with such hair. The thoracic and abdominal
legs are lighter colored than the body integument, and also hairy. This larval description
is based on inflated specimens and several preserved in alcohol in the collection of the United
States National Museum.
The cocoon of galbina anona is a distinctive object 1 ½to 2¼ inches in length, the outer
layers consisting of a very regularly and beautifully woven reticulate mesh of silk, through
which one can see the more tightly woven inner cocoon which encloses the pupa. The silk
is brown at first, but outdoors it weathers to a lustrous gray. This cocoon appears to have a
slightly finer, less coarsely woven mesh than that of solita.
Anona was described from three male and three female syn types, four of which are now
in the United States National Museum. I hereby designate as lectotype a male in this
collection bearing Ottolengui's type label. None of the types have any locality data other
than Arizona. Interrupta is a minor variant with more than the usual amount of white in the
median space of the forewing, the result of expansion of the two white cross lines below the
discal spot. No information was given on the locality or the type, although the specimen
Draudt figured is a male.

Agapema solita Ferguson,
PL.

13,

FIGS. I

1, 12, 16.

NEW SPECIES

TEXT FIG.

24 c, d.

My preliminary study of the species of the genus Agapema soon revealed that the form that
used to be found in abundance around Brownsville, Texas, is a different species from the
one that occurs in west Texas and elsewhere. The Brownsville species had long been thought
to represent the nominate subspecies of galbina and has been labelled as such in all collections.
As I have shown elsewhere, the west Texas Agapema is actually the true galbina, leaving the
species of the lower Rio Grande Valley without a name. Hence I describe this form, known
only from Cameron and Hidalgo Counties, Texas, as Agapema solita, new species. Galbina
and solita are not conspicuously dissimilar, but many small differences in color, pattern,
wing shape, genitalia and in the larvae add up to a significant total.
Antenna smaller than that of galbina, being shorter in overall length and having
shorter branches: color of antenna yellowish (usually dark brown in galbina). Vestiture of
body dark gray brown, with many reddish hairlike scales intermixed, especially on thorax,
the vestiture in general appearing redder than that of galbina. Forewing narrower than in
galbina, the apex appearing slightly more produced, the outer margin concave, the tornal
angle greater, being considerably more than 90°. Dark markings, above and beneath, tend
to be paler and browner, and somewhat reduced. Upperside of forewing with basal area
clear whitish, almost devoid of dark scales, median space with strong infusion of white,
smoky brown submarginal band with outer edge less regular than that of galbina, and terminal
shade light yellowish brown; red and black apical dash nearly straight and longer in solita,
usually slightly bent or arched in galbina; white postmedial band nearly straight, less often
touching discal spot or bent around it as often the case in galbina; upperside of hindwing
almost entirely whitish in basal two-thirds; white postmedial band curved outward well
MALE:
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beyond discal spot, constricting smoky brown submarginal band opposite this point much
more so than in galbina; discal spots of both wings, but especially that offorewing, expanded
outwardly, fully circular or even elongated (usually slightly compressed in galbina). Underside much as above, but dark submarginal band bisected by a wavy whitish line which tends
to be much less dentate than in galbina; hindwing with less dark shading in basal two-thirds
than usually found in Texas galbina; terminal shade much wider, more diffuse, and much
lighter brown. Size about the same as nominate galbina. Length of forewing: holotype,
29 mm; other males, 25-30 mm.
FEMALE: Antenna yellowish, about the same as those ofgalbina; vestiture ofbodyintermixed
with reddish rather than yellowish-brown hairs, about as in male; wing shape as in galbina,
but outer margin of forewing usually slightly concave, rather than straight or convex.
Ground color of upperside uniformly dark smoky brown, including median and basal areas,
very similar to female of A. galbina anona but not nominate galbina, in which hindwing is
pale in basal two-thirds; antemedial bands faint; postmedial bands more distinct, whitish,
regular or slightly sinuous, that of hind wing weaker, well curved around discal spot but not
as sharply so as in male; discal spots, apical dash and terminal shade as in male; outer
edge of dark submarginal band tending to be more irregular than in nominate galbina.
Underside very dark, antemedial and postmedial bands obsolescent; pale, sinuous line
dividing submarginal band sometimes more prominent; discal spots, apical dash and
marginal band as above. Size about the same as females of A. galbina galbina. Length of
forewings: allotype, 33 mm; other females, 30-34 mm.
In appearance the female is remarkably similar to that of A. galbina anona, but the slight
difference in wing shape, elongated eyespots, and straight apical dash will usually serve to
distinguish solita. The males of solita and anona are much more obviously different.

In the male, aedoeagus shorter than that of galbina, with vesica, when everted,
directed ventrally or to the left; in galbina vesica opens to the right; lateral flange connecting
juxta to valve shorter and smaller in solita; uncus and juxta variable in both and hence
unreliable. In female of solita, pouchlike structure containing ostium is invaginated where
ductus bursae enters, not so in galbina.
GENITALIA:

Holotype: J, Esperanza Ranch, Brownsville, Texas, 24 Sept., Type no. 71698,
United States National Museum (plate 13, figure 12); allotype: ~' same locality, no date, in
United States National Museum (plate 13, figure 11). Paratypes: 3 d'd', 3 ~~' Esperanza
Ranch, Brownsville, Texas, 16, 21, 22, 26, 28 Sept.; 1 J, 3 ~~' same locality, no date;
1 J, 1 ~' Brownsville, Texas," 5-16-03''; 2 d'd', 1 ~' Brownsville, Texas, no date; 1 J, same
locality, "emerged Brklyn, August"; I~' Brownsville, Texas, 11 Oct. 1916, R. A. Vickery;
12 d'd', 7 ~~' same locality, emerged 21 Sept.-21 Oct. 1927, reared on Condalia obovata,
F. H. Benjamin; I J, no data (plate 13, figure 16); I J, San Benito, Texas, 22 Oct. 1946;
I ~' same locality, "V-23-49"; 2 ~~' same locality, 5 Oct. 1955, 7 Oct. (ex Buchholz
collection); 2 d'd', Pharr [Hidalgo County], Texas, 1, 4, Sept. 1956, Otto Buchholz. The
paratypes are in the United States National Museum and the American Museum of
Natural History.
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As may be seen from the locality data listed for the types, the known distribution of this
species is extremely limited. Some specimens of Agapema collected by Blanchard in Maverick
and Val Verde Counties, farther up the Rio Grande, proved to be galbina, not solita, and
those that occur in Big Bend National Park are also galbina. The adults evidently fly from
about I September to 22 October, emergence thus preceding that of galbina by about one
month. According to Perry Glick of Brownsville (in litt., 22 January 1970), this species
was once very common but is now practically gone. Glick attributes much of the drastic
decline of many species of macrolepidoptera in the Brownsville area in recent years to
extensive insecticide programs.
The caterpillar of solita, of which there are many preserved in alcohol in the United
States National Museum, appears to be darker and less brightly striped with white or
yellow than that of A. galbina anona. The thin, broken, lateral and subdorsal stripes are
present but reduced. In solita the red tubercles in the two subdorsal rows are more nearly
the same size as the sub- and supraspiracular ones, conspicuously larger in anona. Also, I
can see no evidence of a pale dorsal band in solita, whereas in anona such an area is fairly
obvious, made up of discontinuous aggregations of yellow pinacula, concentrated mostly
as a patch in the middle of each segment. Solita also lacks the very thin, white intersegmental
rings of anona. Packard ( 1914, pl. 14, fig. 6) gave a colored figure of a larva that probably
represents solita, although no indication of the source of the specimen was given.
The cocoon is the same as that of anona except that the outer, netlike covering tends to be of
a slightly coarser mesh. The cremaster of the pupa does not seem to differ from that of anona.
A large amount of material of this species in the United States National Museum, including part of the type series, was reared at Brownsville by various collectors, including
Foster H. Benjamin. According to the label data on three of these lots, the food plant was
Condalia obovata Hook. One label bears the additional note: "Migrate to ebony to pupate."
Four different lots of mature larvae, all from Brownsville, bear the dates: 16 November
1922, 1 October 1927, 29 November 1933, and 7 December 1939. This indicates that the
larvae must hatch and mature quickly, and that the remaining nine months of the year are
spent in the pupal stage. At times when the species has been common, collectors have been
able to find large numbers of cocoons.
The holotype and allotype are part of a series in the United States National Museum
believed to have been reared by Jacob Doll in 1902-3, but they have no host data on
the labels. Solita superficially resembles pelora Rindge ( 1966: 139), described from Baja
California, but the genitalia ofpelora reveal that it is correctly placed as a subspecies of galbina.

Agapema homogena Dyar
PL. 14, FIGS. 1-4. TEXT. FIGS. 21

e;

24

e,f (McD.

814).

Agapema homogena Dyar, 1908, Proc. Ent. Soc. Washington, 9: 82.
Type-locality: Fly Park, 10,000 feet, Chiricahua Mountains, Arizona, by present lectotype
designation.

This distinctive species should at once be recognized by reference to the figures on plate 14.
It tends to be larger than Agapema galbina, and the sexes are alike, both being dark, somewhat
like the female of A. galbina anona. The markings are basically the same, but the pale postmedial band on the hindwing is more prominent and regular in homogena, and the outer
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edge of the broad, dark submarginal shade is more even, less inclined to be wavy or dentate.
The pale postmedial band of the forewing is generally much farther out in homogena than in
galbina. Also, the base of the hindwing is nearly always faintly flushed with pink in homogena,
never so in galbina. There is no sexual dimorphism in the wing coloring. The genitalia show
a very close relationship but are clearly different. Another peculiarity of homogena is that
the adults fly in early summer, not in the fall. This species is found from the Davis Mountains,
Texas to Arizona and Colorado, and southward to Mexico City.
The main distinguishing feature in the male genitalia is in the form of the aedoeagus.
The long, slender proximal extension characteristic of galbina is wanting in homogena, or
rather is greatly reduced, and has developed a flattened, transverse process on either side.
The end of the valve, rounded in galbina, is squared off, although the corners are rounded.
The uncus has the same form in the two species but is somewhat larger in homogena. Other
structural features of the male genitalia, such as the shape of the juxta and saccus, are
extremely similar.
I have seen specimens of Agapema homogena only from the following localities in the United
States: Fort Davis,Jeff Davis County, Texas, 0. C. Poling, no date (1 3', 1 ~); Bent, Otero
County, New Mexico, no date ( 1 specimen); Pine Camp, 8,600 feet, 2 miles N.E. of
Cloudcroft, Otero County, New Mexico, 4, 5, 6 July 1964, F., P. and M. Rindge (2 3'3',
1 ~); Bear Trap Camp, 8,500 feet, 28 miles S.W. of Magdalena, Socorro County, New
Mexico, 4 July 1965, F., P. and M. Rindge (1 ~); Lakeside, White Mountains, Arizona,
8 July 1940 ( 1 3') ; Redington, Arizona, no date ( 1 3', 1 ~); Fly Park, 10,000 feet, Chiricahua
Mountains, Arizona, 9 June 1894 ( 1 ~-lectotype) ; Cave Creek Canyon, 5,400 feet, Chiricahua Mountains, Cochise County, Arizona, 12 June 1966, J. G. Franclemont (1 3');
Flagstaff, Arizona, 8-15 May (probably reared and not normal date-1 ~); Fort Valley,
7,350 feet, 7½ miles N.W. of Flagstaff, Coconino County, Arizona, 26 June 1961, J. G.
Franclemont (1 3'). Collins and Weast (1961: 74) report homogena from the oak-pine belt at
6,000 feet in El Paso County, Colorado, but I have not seen specimens from there. From
Mexico, I have seen only Dyar's male type, taken at Mexico City in March, although
Hoffmann (1942c: 237) reported homogena from the Sierra Madre Occidental, and Tierra
fria de la Sierra Volcanica Transversal (Valle de Mexico). It will be seen from the foregoing
data that the flight period is early, about 9June to 8JulyinArizona and New Mexico. The
moths are nocturnal and come to light.
There are indications of some well-developed trends in geographical variation, but with
so little material for study the significance of the variation is difficult to assess. The extremes
are well depicted on plate 14. The two from Texas are very large and dark; those from
Arizona are generally smaller, paler, and with the veins more noticeably outlined with yellowish scales. I am dissuaded from naming this seemingly different Texas form as a new
subspecies for two reasons. First, New Mexican examples are obviously intermediate, and
second, the Texas specimens appear to have been reared (by 0. C. Poling) and hence may
not have the normal appearance of wild specimens of that region. There seems to be much
local variation also within Arizona and New Mexico. Some Arizona females (including the
lectotype) are almost as large as the specimens from Texas. The two Arizona males illustrated
show the variation to be expected in the coloring toward the base of the hind wing. Although
New Mexican specimens tend to be dark and to have a strong pink flush at the base of the
hindwing, the one from Socorro County has a rather colorless, gray, washed-out appearance.
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The male type of homogena from Mexico City most resembles the Arizona specimens, and is
close in general coloring to figure 4, plate 14. However, its eyespots are smaller, especially
those on the hindwing.
Although, as already indicated, homogena was reared by Poling, nothing was reported on
the early stages. In the United States National Museum there are some preserved eggs and
pupae, but no larvae. The eggs, labelled" Agapema homogena Dyar/Ft. Davis, Tex./Mar. 9,
1928/0.C. Poling", are like those of galbina but a little larger and not quite as heavily coated
with the brown adhesive. The cocoons, if correctly placed in the National Collection (not
labelled), are very different, being darker brown, much the color of Automeris io cocoons, and
with a much thinner outer covering of an open but irregular weave, lacking the remarkable
netlike structure characteristic of galbina. These cocoons probably are correctly determined,
because the pupal shells within them differ only slightly from those of galbina. In the pupa
of homogena, the posterior margin of the caudal segment is more deeply notched than in
either of the other species, resulting in a pair of more nearly conical prominences. The three
or four spines on each side are arranged in a single, open row, not grouped in a tight cluster
of three to five as in galbina and solita. The dried larval skin in one of these cocoons reveals
what may be a significant character. Numerous setae on the inner sides of the thoracic legs,
which are delicate white hairs in galbina, are well developed as rigid, sharp, chitinous, dark
brown spines in homogena, several on each segment, right down to the base of the terminal
claw. In galbina these never seem to be developed as spines at all, but in solita there are
indications that a few such spines may occur, especially on the terminal segment near the
base of the claw.
The name homogena was based on a male from Mexico City and a female from the Chiricahua Mountains, Arizona, discussed in the foregoing text. Both of these specimens are in
the United States National Museum, and I hereby designate the female as the lectotype.
This will tie the name to a population that is relatively well known to us, and to a locality
that is known to be correct.

GENUS

Antheraea Hubner
Antheraea Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic]: 152.
Type-species: Phalaena mylitta Drury, 1773, now considered a synonym or
at best a subspecies of A. paphia (Hubner). Designated by Kirby, 1892, A
Systematic Catalogue of Lepidoptera Heterocera, I: 759.
Telea Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic]: 154.
Type-species: Phalaena polyphemus Cramer, 1775. Monotypy.
Metosamia Druce, 1892, Ann. Mag. Nat. Hist., ser. 6, 9: 276.
Type-species: Metosamia godmani Druce, 1892. Original designation.

The large and very handsome moths of this genus are easily recognized by their characteristic
appearance, their peculiar male genitalia in which the long costal lobe of the valve is
virtually a distinct structure, even articulated separately from the rest of the valve, and by
their unusually large mandibular rudiments which may be seen as a distinct pair of projections on either side of the clypeus adjacent to the eyes. In our species the wing pattern is
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FIGURE

25:

VENATION OF ANTHERAEA AND ACTIAS SPECIES
a. Antheraea polyphemus
b. Actias tuna

dominated by a very large blue and black eyespot surrounding the small translucent discal
spot on the hindwing. The genus has been considered to contain about 35 Asian and Australian species, with which the three or four American species formerly included in Telea and
Metosamia were only recently combined (Michener, 1952: 486). Most of the Asiatic forms,
including the type-species, bear an obvious resemblance in color and pattern to the American
ones. Of the latter, the Mexican A. godmani (Druce) has the appearance of being more closely
related to paphia than does polyphemus. The New World species also are so close to paphia
structurally, both in the adult and larva, that there is no justification for maintaining the
separate genera Telea and Metosamia.
In addition to the diagnostic features already mentioned, species of Antheraea have the
following combination of characters: forewing with apex somewhat produced and outer
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margin concave, especially so in males; anal angle and often also apical angle of hind wing
well developed; both wings with a small, translucent discal spot, usually encircled with
yellow plus additional rings of one or more other colors such as blue, lilac, black and brown,
expanded to form a large eyespot on the hindwing in such species as polyphemus; forewing
with vein R 1 very long, arising before base of M 1 +2, exactly as in the Old World Attacini,
Antheraea being the only genus here included in the tribe Saturniini in which such a vein is
present; eyes in both sexes quite large, being as wide as, or wider than the front; labial palpi
small, slender, not or only barely reaching front but often well set off from frontal vestiture
and fairly obvious; male antenna quadripectinate with very long branches which become
shorter rather abruptly near tip; female antenna quadripectinate with longest rami not
more than one-third as long as those of male, and with distal rami on each segment very
reduced, hardly more than short stubs one-fourth to one-half the length of proximal rami;
rami with very long setae in male, short, inconspicuous setae in female; epiphysis of male
long, pointed, at least reaching apical third of tibia; epiphysis of female much more slender
but reaching middle of tibia or farther; arolium and pulvilli well developed.
The male genitalia, with their curiously developed valves, are very unlike those of
any other group studied. Those of polyphemus were illustrated by Michener ( 1952 : 496,
figs. 398-400).
The mature larva is basically normal for the tribe Saturniini, with nearly all of the
tubercles moderately and similarly developed and bearing a variable number of setae.
Characters that may be used to distinguish the larva of our species from that of Actias
are discussed under the species. The larva of polyphemus is not very different from that
of the type-species, paphia, but the latter has more abundant secondary setae and is
marked with a lateral stripe. The larvae of the American and Asiatic species also have
a similar, sphingidlike manner of resting, with the thorax raised and the head retracted
and turned under.
The pupa (polyphemus) has an oval area at the caudal end set with slightly curved spines
arranged in two groups and nearly all pointing outwards. The cocoon is regularly ovoid,
tightly woven and very firm, with a single wall and often with leaves adhering to the surface,
although these do not materially affect its shape. The cocoon may drop to the ground or
remain fastened to the tree by a petiole.
Several of the better known Asian species are reported to be oak-feeders by preference,
but polyphemus accepts a wide variety of hosts. A number of the Old World forms such as
assamensis (Helfer), paphia and mylitta, pernyi (Guerin-Meneville) and yamamai (GuerinMeneville) have been extensively bred and studied in connection with the silk industry in
India, China and Japan. Antheraea pernyi is the source of the famous Shantung silk.
The New World members of this genus consist only of the familiar and widely distributed
A. polyphemus with its three or four subspecies, A. godmani godmani (Druce) of southern Mexico,
Guatemala and Honduras, A. godmani colombiana (Draudt) from western Colombia, and
A. montezuma (Salle), a relatively rare species known from the mountains of Veracruz,
Puebla and Durango, Mexico.
The names Antheraea and Telea were published at the same time, but the former, long
applied to the Old World members of the genus, has had much more extensive use in the
literature. The name Telea has generally been used only for the one species, polyphemus. Less
confusion is therefore likely to result from the continued use of Antheraea in preference to Telea.
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Antheraea polyphemus polyphemus (Cramer) (Polyphemus Moth)
PL.

14,

FIGS.

15, 16;

PL.

15,

FIGS.

3, 5·

TEXT FIG.

25 a (McD. 812).

Phalaena polyphemus Cramer, [1776], Uitlandsche Kapellen, 1: 154 (index), pl. 5, figs. A, B.
Type-locality: New York.
Phalaenafenestra Perry, 1811, Arcana, pl. 74.
Type-locality: North America.
NOTE-Phalaena fenestra Perry, 1811 is preoccupied by Phalaena fenestra Linnaeus, 1758.
Telea polypheme Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic]: 154.
Type-locality: Same as for polyphemus (Cramer), the name being only an emendation.
Telea polyphemus formjlava Grote, 1903, Can. Ent., 35:
Type-locality: Not given.

l IO.

Telea polyphemus formfumosus Wurster, 1930, Bull. Brooklyn Ent. Soc., 25: 273, pl. 19.
Type-locality: "Central western United States".
Telea polyphemus form wiljriedi Sageder, 1933, Ent. Rundschau, 50: 2 IO.
Type-locality: Kansas.
Telea polyphemus form brunnea Sageder, 1933, Ent. Rundschau, 50: 21 I.
Type-locality: U.S.A.
Telea polyphemus form nigra Schussler, in Strand, 1936, Lepidopterorum Catalogus, 10(70): 41.
Type-locality: Not given.
Telea polyphemus ab. albida Bouvier, 1936, Mem. Mus. Natl. Hist. Nat., nouv. ser., 3: 166.
Type-locality: Not given.
Telea polyphemus ab. intermedia Bouvier, 1936, ibid., p. 166.
Type-locality: Not given.

Antheraea polyphemus is the most widely distributed of all North American Saturniidae,
occurring from coast to coast across Canada and the United States, from the Gaspe Peninsula
and Lake St. John in Quebec, Smoky Falls on the Mattagami River, Geraldton and Lake
Nipigon, Ontario, central Manitoba, Saskatchewan, Alberta and British Columbia, southward well into Mexico. Although common in Nova Scotia, it is not present on the island of
Newfoundland. It also seems to be absent at Brownsville, Texas (P. A. Glick, in litt.), and
perhaps from all of the counties on the southern coastal bend of that state, although inland
it has been reported from Brooks County (Collins and Weast, 1961: 50). Throughout the
greater part of its vast range, polyphemus is remarkably constant, without any well-developed
racial characters, but it does occur as a very distinct subspecies from Arizona and New Mexico
southward at least to Durango, Mexico, and as a less distinct one in the Rocky Mountain
region of Colorado and Utah. Polyphemus is always nocturnal and is attracted to light.
The shade of the ground color varies greatly within the nominate subspecies, and may be
of a warm, reddish brown, or a much paler, grayer or yellower shade, even among specimens from the same locality. Specimens showing various degrees of melanism and albinism
occur but are very rare. Size and markings also vary considerably, and some of this variation
may be seen in the specimens illustrated on the colored plates. However, there is some slight
geographical variation within the range of what is here defined as the nominate subspecies.
Nova Scotian specimens are on the small, dark side, often quite red, with unusual contrast
in the markings of the underside (plate 15, figure 5). Specimens from Saskatchewan show an
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exaggeration of the pink shading that follows the dark submarginal band, and this may be
characteristic of specimens from much of the northwestern portion of the range although
few have been examined. These are also contrastingly marked beneath. Some specimens
from British Columbia, Washington and Montana appear dark and dull with rather diffuse
markings and little contrast beneath. Examples from the northern Midwest tend to be large
and pale, dull brown, less reddish, almost clay colored, and this tendency seems to increase
southward into Texas. Down the Atlantic coast to Florida and the Gulfcoast polyphemus changes
little, except perhaps for an increase in size and a decrease in contrast on the underside.
Specimens from California look almost exactly the same (plate 14, figure 15). An intervening
population in Utah and Colorado appears different, however, and I assign this Rocky Mountain form subspecific rank under the name olivacea (plate 15, figure 4). To the south of this
again, there of course occurs the very distinct subspecies oculea (plate 15, figures 1, 2).
Such a large proportion of material in collections has been reared that the natural flight
periods for some regions are difficult to ascertain. However, there is definitely only one brood
in the north, but two in the south. In southern Canada and the adjacent northern states
the peak flight period is in June, with early emergences beginning in late May in warmer
areas, and stragglers persisting well into July. About the latitude of Virginia there are
indications of two generations, the second one possibly partial. Moths appear in April or
May and again in July. The species is reported to be partially double-brooded in Cape
May County, New Jersey (Worth, 1970: 36). In South Carolina the first generation begins
to appear the last week of March or early April, the second in midsummer. A similar
situation exists in Mississippi. As far south as Florida there still seem to be only two broods
but they are more widely separated, the first from February to April but straggling on into
July, the second from October to December. In Missouri it is reported from late April to
September, this flight period undoubtedly indicating the same pattern of two broods.
The early stages of polyphemus were first illustrated by John Abbot (in]. E. Smith, 1797:
93, pl. 47), and since that time the life history has been described many times. The account
in Packard (1914: 207) remains one of the best. Holland (1903 and later editions: 88)
reproduced good black and white drawings of the larva and cocoon. The color of the beautiful, bright green caterpillar has an almost translucent quality. It is surprisingly similar to
that of Actias luna but lacks the yellow lines between the convex segments and on the
sides, and the distinctly larger red dorsal tubercles have a metallic lustre which those
of luna do not. Also, the edge of the supraanal plate is conspicuously brown, which is
not the case in luna. A less obvious but perhaps more fundamental difference between
polyphemus and luna was noted by Pease ( 1960: 105) in the setae of the prolegs of the first
instar. In polyphemus, all prolegs have secondary setae on the lateral sclerotized plates,
making a total of nine to twelve setae on the prolegs of abdominal segments three to six;
in Actias luna only primary setae are present on prolegs of abdominal segments three to six,
with secondary setae occurring only on the anal prolegs. This difference persists to the final
instar, in which polyphemus has many more secondary setae on the prolegs. The characteristic
and unmistakable cocoon is firm and compact, ovoid in shape, with a tough, thick, rigid
outer covering of tightly woven silk. It is generally wrapped in a leaf, dropping to the ground
when the leaves fall and passing the winter there concealed in the leaf litter. Occasionally
the cocoon is more permanently fastened to the twig by a petiole of silk and does not drop,
this perhaps being more often the case in the southeast than elsewhere.
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Antheraea polyphemus is almost as close to being polyphagous as is Automeris io. It has been
reported to feed on more than 50 different kinds of deciduous trees and shrubs, most commonly on the following (in approximate order of frequency): Betula papyrifera Marsh. and
other birches, Salix, Alnus, Acer, Prunus, Crataegus, Q,uercus, Populus grandidentata Michx.,
Populus tremuloides Michx., Tilia, Ostrya, Fagus, Corylus, Carya, Juglans, Ulmus, Pyrus, Cornus
alternifolia L., Amelanchier, and Carpinus. It has been reported from at least six species of oaks,
and also several different species of alders, maples, hickories, and rosaceous trees. There
have been individual records oflarvae on such diverse hosts as mountain ash (Sorbus species),
rose (Rosa species), Vaccinium, Platanus, Gleditschia, Sassafras, Hamamelis, Castanea, Ribes, grape
(Vitis species), weigelia (Weigela species), and pine. In Nova Scotia I found larvae a number
of times on white birch and willow and in South Carolina found a cocoon still attached
to a twig of river birch in February.
According to the usual interpretation of the International Code of Zoological Nomenclature,
names first published in the first volume of Cramer's Uitlandsche Kapellen must be dated
from the index, published in 1 776. In the case of polyphemus, the name could be interpreted as being binomial in the text, page 8 (Phalaena Attacus polyphemus), but only in the
index to this work are the names listed consistently in binomial form. Consistency in the
application of binomial nomenclature is a criterion emphasized by the Code ( 1964, Article
IOc). Cramer's figure of polyphemus is unmistakable. He gave New York and Jamaica as the
sources of his material, but since neither this species nor any related saturniids are known
to occur in the Greater Antilles, the type-locality must be restricted to New York, which at
that time probably referred to the vicinity of New York City. It is possible that Jamaica
referred to Jamaica, New York.
The name polypheme (Hubner) was simply a variation in spelling. I have been unable to
check the namefenestra Perry because parts 14 to 20, including the last 32 plates, are missing
from the Smithsonian copy of this rare work (described and collated by Mathews and
Iredale, 1912). In any event, Phalaena fenestra Perry is a homonym of Phalaena fenestra
Linnaeus (1758, Systema Naturae, 10th edition: 505). Flava (Grote) was based on a female
specimen of polyphemus of an unusually bright, ochreous-yellow color, with the dark inner
shading of the submarginal band wanting, and the outer shading described as white, not
pink. No locality was mentioned, but Grote did remark that this form had already been
described in lnsekten-Borse in 1902. Having access only to recent issues of that publication,
I am unable to investigate the earlier description. The present location of the type of flava
has not been determined. Fumosus (Wurster) was based on a partially melanic, reared female
that emerged "from a large consignment of cocoons received from the central west." The
type was figured by Wurster and is in the American Museum of Natural History. Wilfriedi
(Sageder) was proposed for an aberrant female from Kansas with very large eyespots on
the forewings, each with a small accessory spot just behind it. The type, which was figured
in the original description, was in Sageder's collection. Brunnea (Sageder) was based on five
males and two females reared from pupae imported to Germany from the United States,
with no locality data given. These specimens, which were thought to be of an unusually
reddish-brown color, were also in the Sageder collection. Nigra (Schussler) was proposed
for melanic specimens such as were mentioned by Holland (1903 and later editions: 89),
Cockerell (in Packard, 1914: 207), and Draudt (in Seitz, 1930: 797). Schussler had no
specimens but cited only these references. The name albida was applied by Bouvier to a
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whitish form ("bien plus raremont presque blanche"), and intermedia, by the same author,
to specimens with a slight blackish ring around the eyespot of the forewing, suggestive of an
intermediate condition between polyphemus and oculea. Bouvier did not designate types or
refer to any particular specimens or localities in proposing these names, and hence there is a
question as to whether they are valid. In the case of albida, he may only have had in mind
Holland's statement that "Albino specimens are also occasionally found."

Antheraea polyphemus olivacea (Cockerell)
PL.

15,

FIG.

4 (McD. 812b).

Telea polyphemus form olivacea Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci.,
Type-locality: Boulder, Colorado.

12:

206.

Telea polyphemus form nigrescens Schussler, in Strand, 1936, LepidopterorumCatalogus, 10(70): 41.
Type-locality: Boulder, Colorado.
Telea polyphemus form vinacea Schussler, in Strand, 1936, Lepidopterorum Catalogus, 10( 70) : 41.
Type-locality: Boulder, Colorado.

In Colorado and Utah there occurs a distinctive, ochreous-yellow form of polyphemus to
which I here apply in a subspecific sense, after much hesitation, the name olivacea of Cockerell.
Unfortunately, of the 15 specimens from that region available for study, the type of olivacea
is the only example of either sex that does not have this coloring, its appearance more
closely resembling that of normal eastern polyphemus. Two other Colorado females are even
yellower than the male figured (plate 15, figure 4). Cockerell thus did not intend the name
olivacea for the prevalent light yellowish western form, of which he seems to have been
unaware, but nevertheless olivacea must stand as the oldest available name for this Rocky
Mountain subspecies. It is to be expected that the Colorado-Utah population is highly variable, as is polyphemus everywhere, and that Cockerell happened to have as his type a specimen
in which the characteristic yellowish coloring was not well developed. In other ways the type
seems intermediate. There is also a chance that more adequate material would show the
Boulder form to be less distinctive than that which occurs at Denver, Glenwood Springs,
and in Utah. More thorough collecting throughout that region is needed, a surprising
observation to have to make for a species supposedly as well known as A. polyphemus.
In most of its markings subspecies olivacea is actually transitional to oculea, but the peculiar
yellowish ground color imparts to the moths a very different appearance which has the
effect of masking this relationship. I overlooked the significance of the markings before
carefully examining the specimens. On the upperside, these specimens from Colorado and
Utah have the black component of the submarginal band much expanded, usually encroaching upon and obscuring the pinkish outer component that is normally present. This
black band tends to be diffuse, more so than in oculea, and may be outwardly crenulate,
more so than in either of the other subspecies. The eyespot of the forewing has a narrow
black border, better developed than in nominate polyphemus and nearly always more distinct
than in the example figured (plate 15, figure 4), but never as exaggerated as in oculea. The
eyespot of the hindwing is about the same as in eastern polyphemus. The contrastingly
marked underside is closer to that of oculea, but again the color is different. The median
space on both wings tends to be largely filled with bright, tawny red brown, not dark
dusky brown, olivaceous, or chestnut brown as in oculea. The outer edge of the median band
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beneath, although sharply emphasized with brown inwardly and whitish shading outwardly,
is a little more diffuse than in oculea. This line, which probably marks the position of the postmedial line, is very boldly defined by comparison with that of nominate polyphemus and, on
the hindwing, tends to be farther from, and curved subparallel with, the outer margin,
giving the effect of a more discrete median band across the wing than in either of the other
subspecies. The average size of olivacea appears to be about the same as that of eastern
polyphemus; oculea is larger.
All 15 specimens of olivacea in the United States National Museum are from the Barnes
collection or even older; not a single additional example has been acquired by the museum
in over 50 years. These are mostly from Glenwood Springs, Colorado, although one is from
Denver, and of course the type is from Boulder. There are three from Stockton and Eureka,
Utah. The flight period mostly falls within the latter half ofJune, but this would be expected
to vary with altitude.
No information is available on the life history of this form, although again it is to be
expected that it would feed on many of the same hosts as eastern polyphemus.
Cockerell did not specifically designate a holotype for olivacea, but the description reads as
though it were based on one specimen, from Boulder, Colorado, July 1912. The specimen
labelled as the type in the United States National Museum is a female from this locality,
but it bears no date. It was not figured by Cockerell, and I am not certain that it is the true
type. The name nigrescens was proposed by Schussler for Cockerell's var. a (in Packard, 1914:
206), the type being a female taken at Boulder, Colorado, 20 July 1906. Cockerell's var. b,
on the same page, received the form name vinacea Schussler, the type being a male taken at
Boulder, 3 June 1912. Both of these appear to be minor variants that would fall within the
expected range of variation. I have not determined the present location of the types of
nigrescens and vinacea. There is a possibility that flava Grote, listed in the synonymy of polyphemus, refers to this Rocky Mountain subspecies, and it would have priority. However, its
type-locality is unknown. Similarly with intermedia Bouvier, also listed under polyphemus,
although in this case the name would not antedate olivacea.

Antheraea polyphemus oculea (Neumoegen)
PL. 15, FIGS. 1,

2 (McD. 812a).

Telea pobphemus var. oculea Neumoegen, 1883, Papilio, 3: 71.
Type-locality: Arizona.
Telea aurelia Druce, 1892, Ann. Mag. Nat. Hist. (6), g: 278.
Type-locality: Near Durango city, Mexico.

One must look at the underside of oculea to appreciate how strikingly it differs from the
nominate form of polyphemus. It is a distinct and extremely handsome subspecies, in size
approaching Hyalophora cecropia. The largest females have a wing expanse of about 5½
inches. Oculea occurs in Arizona and New Mexico, thence southward into the adjacent states
of northern Mexico. This area is nearly surrounded by the distribution of forms that more
closely resemble nominate polyphemus, and oculea may prove to be a distinct species.
The ground color of oculea varies from pale olivaceous or ochreous brown to tawny
reddish brown, the color variation occurring in both sexes. However, specimens of a pale,
drab, faintly olivaceous hue, almost without reddish tints, such as the male illustrated, are
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commonest. The costal area is extensively shaded with light gray. On the upperside, the
blackish component of the submarginal band on both wings is exaggerated, being much wider
than is usual in polyphemus, nearly obliterating the pinkish shading beyond it. The yellow ring
encircling the discal spots on both wings tends to be reddish, not pure yellow. The discal spot
of the forewing is encircled with a heavy black ring, often extended basally across the cell as
continuous black shading between the discal spot and the antemedial band. The bright blue
crescent just basad of the eyespot is also exaggerated. The black shading around the eyespot of
the hind wing is also more extensive than usual and obliterates the usual pink inner edging.
The underside of oculea is extremely different from that of nominate polyphemus, having
very high contrast between the median space, which is largely filled with umber or chestnut
brown, and the paler basal and outer areas. There is a well-developed, blackish, slightly
crenulate postmedial line, whereas in nominate polyphemus these lines are obsolescent,
especially that of the forewing. The postmedial line of the hind wing is farther from the margin
than in polyphemus, or at least meets the inner margin farther from the anal angle. The
antemedial line of the hindwing is also well developed, although that of the forewing is almost
as diffuse as in polyphemus. On the hindwing, the basal area, a portion of the median space
near the costa, and the basal half of the outer third are colored a contrastingly pale shade,
whitish or light gray, thinly dusted with dark scales. The postmedial pale area often has a
lilac tint outwardly and is defined by a crenulate outer edge separating it from the brown
submarginal half of the outer third. The coloring of the outer third of the forewing is similar
but less sharply divided down the middle between a gray or whitish inner half and brown
outer hal£ Also on the underside of the forewing, there is extensive light gray shading in the
costal and subapical areas, and the blue crescent on the basal side of the eyespot is well
developed, generally missing in polyphemus. Subspecies olivacea has a somewhat similar undersurface, but without such bold extremes of contrast, and with brown shading of a much
redder hue. In olivacea the blue crescent associated with the discal spot of the forewing may
be present or absent beneath.
The male genitalia do not differ much, if at all, from those of nominate polyphemus. Variation
is such that the characters could be evaluated only from a large number of dissections.
Oculea is known from Grant, Socorro, Bernalillo and Santa Fe Counties, New Mexico,
and in Arizona from various localities in Cochise and Coconino Counties, the Baboquivari
Mountains, Pima County, Madera Canyon in both Pima and Santa Cruz Counties, and
from Apache County. The last record, in the American Museum of Natural History, is an
example that I thought looked intermediate between oculea and olivacea. Specimens from
New Mexico are in general not as extreme in the development of the oculea characters as
are most of those from Arizona. The available dates of capture range from about 24 May to
1 August. There is thus no evidence of a second generation. I have hardly any information
on the life history of oculea other than the account by Collins and Weast (1961: 51) of a
mating between an oc11lea male and an eastern polyphemus female which was tied out in
Madera Canyon. The resulting progeny, which were reared on oak in Wisconsin, proved
to be single brooded. Female hybrids were backcrossed to Wisconsin males and also produced
fertile eggs. The oculea characters were reported to be lost in the first generation. The
cocoon is very large and evidently remains attached to the twig.
Oculea was described from an unstated number of specimens from New Mexico and
Arizona in the collections of Snow and N eumoegen. The material from Snow is believed to
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have come from Gallinas Canyon, near Las Vegas, New Mexico. Two female types from
the Neumoegen collection are in the United States National Museum, one without locality
data, and the other labelled simply "Arizona". The latter was figured by Cockerell (in
Packard, 1914, pl. 66, fig. 2) as the type, and said by him to be from Milow Ranch, Prescott,
Arizona. There is no label on the specimen giving this locality, but perhaps Cockerell had
access to other information concerning its source. I hereby designate this Arizona female
as the lectotype. Aurelia was described from a single male which is probably the same specimen later figured by Druce in the Biologia Centrali-Americana ( 1897, 3, pl. 83, fig. 3). This
illustration shows a rather dark specimen with maximum development of oculea characters.
In addition to the three subspecies of polyphemus that occur in the United States, another
has been named from Mexico. This is A. polyphemus mexicana (Schussler), proposed in the
Lepidopterorum Catalogus, part 70, p. 42 ( 1936), for a "Mexican race" mentioned and figured
in Packard (1914: 206, pl. 56, figs. 3, 4). These illustrated specimens, a male from Jalapa
and a female from Orizaba, are syntypes and are in the United States National Museum.
I hereby designate the male as the lectotype of mexicana. The figure of this specimen in
Packard is a very poor representation, being much too dark; the specimen is actually a
bright yellowish brown, not unusually dark at all. In deciding to apply a name to it,
Schussler was probably misled by the deceptive illustration, just as he was by the figures of
Automeris pamina in the same work.
Surprisingly, mexicana much more closely resembles nominate polyphemus than it does
oculea. The underside is usually quite pinkish and is very nearly indistinguishable from that of
nominate polyphemus, lacking the strongly contrasting pattern of oculea. However, a thin blue
half circle does precede the eyespot of the forewing beneath. The upperside also is more like
that of normal eastern polyphemus, although the eyespot of the forewing is encircled with
black and the blackish part of the submarginal band is well developed. The apices of both
wings tend to be more produced than in the other subspecies, and the hindwings of some
specimens have the outer margins almost angulate and slightly scalloped, suggesting the
beginning of a trend that reaches its maximum development in the males of Antheraea
montezuma. I have examined nine specimens of mexicana.
GEN us

Actias Leach
Echidna Hubner, [ 1807], Sammlung Exotischer Schmetterlinge, 1: pl. [ 173].
Type-species: Phalaena Bombyx luna Linnaeus, 1758. Monotypy.
NOTE-Echidna Hubner, [1807], is a junior homonym of Echidna Forster, 1788 in the fishes.

Actias Leach, 1815, ,?,ool. Misc., 2: 25.
Type-species: Phalaena Bombyx luna Linnaeus, 1758. Designated by Grote,
1874, Proc. American Phil. Soc., 4: 257.
Tropaea Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic]: 152.
Type-species: Echidna selene Hubner, [1810]. Designated by Barnes and
Lindsey, 1922, Ann. Ent. Soc. America, 15: 97.
Plectopteron Hutton, 1846, Ann. Mag. Nat. Hist., ser. 1, 14: 60.
Type-species: Plectopteron dianae Hutton, 1846, now considered to be a
synonym of Actias selene (Hubner) [1810]. Monotypy.
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This is a genus of large, very beautiful, pale green moths with long tails on the hindwings.
There is only the one species in the United States and Canada, possibly a second species in
Mexico, and the several remaining species, which have very much the same appearance as
our luna moth, are Asiatic. The genera Graellsia Grote, of southern Europe, and Argema
Wallengren, of Africa and tropical Asia, are closely related to Actias. As there is nothing
else in the New World fauna that is likely to be confused with Actias, reference to the colored
illustrations should be all that is needed for recognition purposes.
Although the genera of this complex have become highly divergent, even bizarre in their
unusual coloring, development of long tails and reduction or loss of the normal pattern, they
fit better in the tribe Saturniini than elsewhere. The venation, genitalia and larva are
basically normal for the group. The forewing venation is about like that of Saturnia except
that the cell is shortened and the radial system retains four branches instead of two or three.
In the hindwing, veins M 3 , Cu1 , Cu 2 and the second anal are greatly elongated and run out
into the tail. The eyespots are normal, but the usual apical colored streak, or patch,
characteristic of other Saturniini, has been lost.
The species of Actias also possess the following combination of characters: eyes large,
somewhat wider than front; labial palpi small, inconspicuous, barely reaching halfway to front;
mandibular rudiments large and protuberant as in Antheraea; male antenna quadripectinate
with long rami continuing almost to tip; female antenna with distal rami on each segment
shorter than proximal rami, a little more than half as long; epiphysis of both sexes reaching
nearly to apical third of tibia, that of female the more slender; arolium well developed,
pulvilli moderately so, slender.
Unlike those of Antheraea, the male genitalia of Actias are still of the basic Saturnia type,
possibly even more primitive because a complete (although delicate) gnathos is retained.
The valves and anellus are surprisingly similar in basic shape to those of Saturnia pyri (Schiffermiiller), and the uncus is almost like that of Saturnia pavonia (Linnaeus). The elongated
saccus and flared, funnellike aedoeagus represent minor modifications.
The larva of Actias is so similar to that of Antheraea that they are often confused. The
characters that may be used to distinguish them are mentioned in the discussions of the
species. The pupa (of luna) is deeply rugose at the caudal end, where there is a slight concavity containing a circular group of strongly recurved spines. The relatively thin-walled,
shapeless cocoon, formed among dead leaves on the ground, has the appearance of being
about the least specialized of all North American saturniine cocoons. The species of Actias
tend to be rather general feeders on a wide variety of broad-leaved deciduous trees.

Actias luna (Linnaeus) (Luna Moth)
PL.

15,

FIGS.

6, 7;

PL.

16,

FIGS.

1-5.

TEXT FIGS.

211, g; 25 b (McD. 8II, 8IIa).

Phalaena Bombyx luna Linnaeus, 1758, Systema Naturae, 10th Edition, 1: 496.
Type-locality: North America.
Tropaea dictynna Walker, 1855, List of the Specimens
British Museum, 6: 1264.
Type-locality: Not given.
Actias rossii Ross, 1872, A Classified Catalogue
Type-locality: Near Toronto, Ontario.
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Saturnia bolli Wagner, in Ritsema, 1876, Tidschr. voor Ent., 19: xcvii-xcviii.
Type-locality: Texas.
Actias maasseni Kirby, 1892, A Synonymic Catalogue of Lepidoptera Heterocera, 1: 765.
Type-locality: "China" (Believed to be false locality-see text).
Tropaea luna form rubromarginata Davis, 1912, Psyche, 19: 91.
Type-locality: Staten Island, New York.
Tropaea luna ab. rubrosuffusa Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 193,
footnote.
Type-locality: Washington, D.C.
Tropaea luna dictynna form mariae Benjamin, 1922, Can. Ent., 54: 192.
Type-locality: Ocean Springs, Mississippi.
Tropaea luna ab. lacrimans Niepelt, 1932, Internatl. Ent. ,?,eitschr. Guben, 26: 92, pl. 2, fig. 4.
Type-locality: Not given.

This spectacular, long-tailed, pale green species undoubtedly arouses the attention of the
casual observer more commonly than any other moth in eastern North America. Especially
in spring, when the trees have just come into leaf, there are few who will not be impressed
by the elegance of a recently emerged tuna, still vivid and unblemished in its freshest green.
The earliest entomological experience that I can remember was my childhood excitement at
first seeing one of these moths fluttering against the porch window of our house at Armdale,
on the outskirts of Halifax, Nova Scotia about 1930. Older members of the family at once
announced that it was a luna moth, although I suspect that this species and perhaps the
common clothes moth were about the only moths they could have named on sight. Actias
tuna is widely distributed and generally not uncommon from Nova Scotia to Florida, west
to central Saskatchewan, eastern Nebraska, Kansas, and Texas. It is a species of the eastern
deciduous or mixed forest and evidently does not cross the Great Plains. There is only one
species in the United States or Canada that looks like this, although in Mexico there is what
may be a second closely related one, Actias truncatipennis (Sonthonnax).
Whether to recognize the population of the southern states as a subspecies and what name
to apply to it are questions that have given rise to endless debate. This confusion has in part
been caused by the complex nature of the variation. Although some north-south geographical variation does indeed occur, the changes take place gradually over a long dine
of 800 or 1,000 miles. It is thus difficult to draw any meaningful dividing line between
northern and southern populations. Superimposed upon the geographical variation is some
sharply defined seasonal variation, spring specimens being more intensely colored and having
a deep reddish purple border on the outer margins of both wings. Curiously, in eastern
Canada where the species is single brooded and appears in the spring, the markings are
not those of the more southern spring brood, as might be expected, but are halfway between, or even more like those of the summer broods. To complicate matters further, reared
specimens are often somewhat modified in appearance, not developed or colored exactly
as they would have been in nature, and no less than three of the names in the synonymy
were based on reared specimens.
The dark postmedial band, usually faint, dusky brown and diffuse, although sometimes
clearly developed in the summer broods, is a nebulous character at best. This has been
stressed as a character of the southern population, but it is hardly to be expected in that
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northern portion of the range where there is a spring brood only. From north to south, the
dark banding begins to make its first appearance wherever a second generation occurs,
and may be seen, especially in summer specimens, from as far north as New York City,
New Jersey and Pennsylvania. Thence southward, the dark banding tends to become more
prominent until, in South Carolina, Georgia and the Gulf States, it is often a conspicuous
feature of the pattern. In the south it also appears more frequently in spring as well as summer
specimens. In Florida and Texas especially, the brown postmedial bands can be very
conspicuous indeed, much more so than in any of the southern specimens illustrated (plate
16, figures 1-4), but the character is inconsistent and highly variable. In a brood of specimens reared in Massachusetts, it was observed that bands appeared as soon as the wings
of freshly emerged moths expanded, but after about an hour these disappeared (Packard,
1914: 191).
Two other characters vary both geographically and seasonally: the general shade of
green and the color of the outer margins of the wings. The double or triple brooded form in
most of the eastern United States shows some dimorphism, both seasonal and sexual, with
respect to the ground color. The spring generation usually has an intensely colored, pure
green or bluish-green male, and a paler, blue-green female; in the South the spring male
may be strongly tinged with yellow but still intensely colored (plate 16, figure 3). The summer
broods, both north and south, have less brightly colored, yellower males, often rather
dull compared to early spring males. The female varies less, but may be more whitish or
yellowish than that of the spring brood. In the univoltine Canadian population sexual
dimorphism is less obvious, but my judgement is based almost entirely on a large Nova
Scotian series, perhaps not typical. These females are a delicate, subhyaline blue green,
a little more strongly colored than more southern ones; the males are like the females or
only slightly yellowish. The blue-green uniformity of this series contrasts quite obviously
with the polymorphism seen in material from elsewhere.
The dark, purplish-red outer margin on both wings is primarily a character of the first
spring brood (both sexes) throughout the multivoltine area. Farther north, where only
one brood occurs, it is generally lost or, as in summer brood specimens, replaced by a
yellowish border. It may persist in reduced form in some northern specimens, again judging
mainly from Nova Scotian material, and plate 15, figure 6, represents such an example.
Careful analysis of a large quantity of material reveals that the dark outer margin always
occurs in early spring specimens in double or triple brooded areas, but only rarely in summer
specimens. Where there are three broods, second generation specimens from late May to
early July may appear intermediate in this character, still showing a dark margin in reduced
form, and often more brown than reddish. Otherwise these second brood specimens are
more like those of the third brood. Another seasonal character is the presence or absence
of a magenta-colored, ventrolateral stripe on the abdomen, commonly present in spring
specimens, both north and south, absent in summer ones. As with so many species of
Lepidoptera, it would be a matter of great interest to determine exactly what happens in
the zone of transition between the single and double brooded conditions. This zone passes
through southern New York, Connecticut, and possibly Massachusetts.
The distribution of luna has been relatively well worked out. In the Atlantic Provinces of
Canada it occurs in the southern mainland of Nova Scotia, but is not known from Cape
Breton Island, Prince Edward Island, or Newfoundland. In Quebec, it extends to the
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latitude of Lake St. John, Val d'Or and Noranda, in Ontario to Kirkland Lake, Timmins,
Longlac, Lake Nipigon and Red Lake, in Manitoba to The Pas, and westward in central
Saskatchewan to the vicinity of Prince Albert. It occurs throughout the eastern United
States to southern Florida and southeastern Texas and is common in the Mississippi Valley
region. It has been reported as common at Lawrence, Kansas, and is known from several .
places in eastern Nebraska, but does not seem to extend much farther than the eastern edge
of the plains. In Missouri it is reported as very common outside of urban areas (Heitzman,
in litt.), and in eastern Texas as very abundant everywhere (Blanchard, in litt.). It is rare at
Brownsville, Texas (Glick, in litt.). The reported occurrence of A. luna in Mexico or Central
America (Packard, 1914: 191; Hoffmann, 1942c: 235) needs verification because of possible
confusion with A. truncatipennis.
In Canada and the northern states where there is only one brood, the flight period runs
from mid-May well into July, with the peak always in June, although emergence varies
from one area to another. For example, luna rarely appears before I June in Nova Scotia,
but has been taken as early as 17 May at Ithaca, New York, and IO May in Michigan.
Second brood records for Michigan are few, but it has been taken 28 August in Lenawee
County. In the vicinity of New York City where there are two generations and perhaps even
a partial third, spring emergence may begin from 20 April to I May, although later May
and June records are more numerous (Davis, 1912 : 91). Records from July to September in
southern New York and Pennsylvania represent second and possibly a few third generation
emergences. There appear to be three broods from the Maryland-Virginia area west to
Missouri, the first from early April to May, the second in June and July, and the third
flying from August into September. Specimens taken from June through September mostly
look the same; a few of the earliest ones from Virginia show partial development of the dark
outer margin. Early spring specimens from this region tend to be very intensely colored.
Throughout the Deep South, from South Carolina to Texas, the spring brood generally
flies in March and April, the two summer broods from June to September, although in
Florida and the Gulf coast area of Mississippi luna has been reported as early as February,
and in Florida as late as October. The number of broods represented by this long flight
period has not been established. The example shown on plate 16, figure 3, is one of a
number of very fresh specimens of the spring brood that I collected at Welaka, Putnam
County, Florida, from 16 to 19 March 1962, indicating that early spring emergence was
just beginning at that time, although there are February records for localities slightly farther
north. Eliot and Soule ( 1902: 260) recorded the duration of the larval stage as 55 days, but
luna was evidently single brooded in their area (Brookline, Massachusetts). Larval maturation must be considerably accelerated in warmer areas where there are two or more broods.
Luna feeds on a wide range of food plants, although not as many hosts have been reported
as for A. polyphemus. The preferred foods seem to vary from one region to another. In Canada
the common host is white birch (Betula papyrifera Marsh.), although larvae have also been
found there on many other trees and shrubs, including ironwood, red oak, white oak,
elm, trembling aspen, willow, sugar maple, red maple, black walnut, butternut, hickory,
hazel, alder, basswood, beech, and cherry (McGugan et al, 1958: 44). Farther south, various
Juglandaceae, including pecan, and sweet gum and persimmon have often been mentioned
as favorite hosts. In Nova Scotia I once tried to start a brood of newly hatched larvae on
red oak but they refused to eat it, the usual food there being white birch.
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The early stages of luna have been described many times, the account in Packard being
most detailed and fully illustrated with superb colored figures ( 1914: 193-196, pls. 15-17).
The large, stout, pea green or faintly reddish-tinged larva most nearly resembles that of
Antheraea polyphemus in our fauna, and the reader should refer to the text on the latter species
for a summary of how the two may be distinguished. The eggs are much like those of the
other large Saturniidae in this region, being pure white with a brownish adhesive coating.
The brown, ovoid, rather irregular, thin-walled cocoon is spun among leaf litter on the
ground, usually with leaves attached to the outside. The caterpillar crawls down the tree
and wanders a short distance to find a suitable place for pupation.
Because of the vague, clinal nature of the geographical variation in this species, with only
a very gradual change in characters over a distance of almost a thousand miles, I have
decided that nothing is to be gained from subdividing lun,a into subspecies. Hence I treat
all nine names applied to it as synonymous, while recognizing that southern specimens are
not exactly the same as northern ones. With his brief diagnosis of Phalaena luna, Linnaeus
made reference to published figures by James Petiver and Mark Catesby. However, he also
indicated that he had a specimen or specimens collected by Kalm, and this will probably
have to be regarded as the actual type material. Pehr Kalm spent most of his American
sojourn in the vicinity of Philadelphia, but also travelled in nearby New Jersey, New York,
and as far as Montreal and Quebec city. The type-locality therefore may be assumed to be
somewhere in this northeastern area. If, in the work by Aurivilius (1882: 148), one accepts
as a type designation the indication "fig. typica ", following the reference to Clerck's
/cones ( 1764, pl. 52, fig. 1), then the name becomes tied to the form with a well-developed,
dark, postmedial band, which is what Clerck figured. It is possible, but unlikely, that such
a well marked specimen could have come from as far north as Philadelphia, and the figure
would seem to represent a southern specimen. I am guessing that the specimen figured by
Clerck was different from the one Linnaeus originally received from Kalm, or that the
figure is inaccurate or misleading.
The exact identity of dictynna has always been in doubt as Walker provided no locality or
sex data with his description. According to Druce (1886: 189), the type of dictynna is in the
Oxford University Museum, and it is probably the same as the female specimen described
by Packard (1914: 190). It appears extremely likely from Packard's remarks that dictynna
is a specimen of luna from the southeastern United States. Rossii was based on three specimens
"obtained in a grove of maple, birch, and oak, near Toronto", and may have been reared.
The male was white, the female white with a light yellowish tinge. Because of their unusual
paleness, the describer thought that they represented a new species. The present location
of the types has not been determined. Balli seems simply to have been based on specimens of
the normal Texas summer form reared in Switzerland. Location of the type material is unknown. Maasseni was proposed by Kirby as a replacement name for Actias dictynna of Maassen
and Weymer (1872, Zweite Lieferung, fig. 15), who gave China as the source of the specimen they figured. Kirby, accepting this locality as correct and knowing that dictynna
Walker was an American species, believed that he was replacing an incorrect name for a
Chinese species. Maassen and Weymer's figure shows a well-developed brown bar connecting
the costa and ocellus of the forewing, and in all other respects too resembles luna rather than
any known Oriental form. I believe that there is no doubt that their figure is that of a luna
of the southern summer form with false locality data. The tails are unusually short but
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occasional specimens do look like this. Rubromarginata was proposed as a name for the spring
form, but no types were designated. Rubrosuffusa (plate 16, figure 5), of which the type is in
the United States National Museum, is an aberrant specimen of the spring brood in which
the red coloring of the outer margin is exaggerated. Mariae was proposed as a name for the
spring form of dicrynna, which Benjamin treated as a southern subspecies. As such, this form
would bear the same relationship to dicrynna as rubromarginata does to luna. The holotype is a
female in the United States National Museum. Lacrimans was a name applied to an aberrant
female that emerged from a pupa imported to Germany. The present location of the
specimen is not known.

TRIBE

Attacini Duponchel
Type-genus: Attacus Linnaeus, 1767.
NOTE-Attacus Linnaeus, 1767, Syst. Nat. (12th edition), 1(2): 808, was validated in 1957
by Opinion 450 of the International Commission on Zoological Nomenclature, designating
as the type-species Phalaena atlas Linnaeus, I 758.

In this tribe the discal cell of both the forewing and hindwing is open, the discal spots are
triangular, lunate, reniform or otherwise shaped, often very large and conspicuous but, at
least in the American genera, not developed as circular eyespots; and the characteristic
saturniine color patch of the forewing is nearly always in the form of a definite, circular,
subapical ocellate spot, sometimes multiple (Eupackardia). The female antenna has the
proximal and distal rami on each segment of equal length. In the larva, some of the dorsal
tubercles may be much enlarged or otherwise modified. The cocoons of the Attacini tend
to be more elaborate than those of the Saturniini, often with double-walled construction,
a highly effective means of attachment to the tree, and a shape that may be very
characteristic of a particular genus.
The tribe Attacini is represented in the New World by about 33 species in only five
genera. Of these, one genus (and one species), Samia, was introduced from Asia. Hyalophora,
Callosamia and Eupackardia are endemic to North America but account for only eight species.
Rothschildia, the one genus of the tribe present in the neotropics, has there evolved extensively
into about 25 species, of which three occur as far north as the southwestern United States.

GENUS

Samia Hubner
Samia Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic]: 156.
Type-species: Phalaena cynthia Drury, 1773. Designated by Grote, 1865,
Proc. Ent. Soc. Philadelphia, 5: 228.
Philosamia Grote, 1874, Proc. American Phil. Soc., 14: 258.
Type-species: Phalaena cynthia Drury, 1773. Original designation.

This genus is indigenous to the Oriental Region, but the type-species was introduced into
the eastern United States where it has now been naturalized for over 100 years. As treated by
most authors, the genus consists of only one species, divided into many subspecies. Samia
belongs to the Old World group that includes the Asiatic genus Attacus Linnaeus and the
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FIGURE 26 : VENATION OF MEMBERS OF THE TRIBE ATTACINI
a. Rothschildia jorulla

April r972

b. Eupackardia calleta

c. Callosamia promethea

d. Hyalophora cecropia
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African genus Drepanoptera Rothschild, some species of the latter group having the appearance of being especially closely related to Samia cynthia. The adult may at once be distinguished
from those of all other saturniine genera in North America by such obvious features as its
olive-green coloring, long, lunate discal spots, and by the abdominal markings which
consist of white spots rather than a series of segmental rings.
The apex of the forewing is produced, making the outer margin concave, much more so
than in any of the other American genera except Antheraea and Rothschildia. The hindwing
is also somewhat produced, with a definite anal angle. The large, crescentic discal spots are
translucent. In the venation, vein R 1 of the forewing arises before the base ofM 1 +2, a character
that distinguishes Attacus, Samia and their near relatives from all of the American members
of the tribe Attacini. Although the eyes are large, the front is fairly wide, about equal to
the width of an eye. The frontal vestiture is densely pilose and protrudes as far as the
rather long, widely separated labial palpi, which are two-thirds to three-fourths the length
of the foretarsus. The antennae are short, about 1 ¼times as long as the thorax, with the rami
of the male a little shorter than is usual in other saturniine genera and those of the female a
little longer than usual, so that the relative difference in length is not as great. The rami
of the female antenna are about two-thirds as long as those of the male. There are welldefined antennal cones on the last eight or nine antennal segments in the male, and the last
13 or 14 segments in the female; Samia is closer in this respect to Rothschildia and Eupackardia
than to any other American Attacini. The tibial spurs are very short and concealed by the
vestiture of the legs. The epiphyses are rather large, that of the male being the larger, and the
arolium and pulvilli are well developed.
The male genitalia have the usual bifid uncus and a very thin but complete transtilla. The
valve has three rudimentary lobes but it is doubtful whether these correspond to the three
lobes of Hyalophora and Callosamia. It seems more likely that the third lobe is homologous to
the long median lobe of Hyalophora, and that what I call the saccular lobe in Hyalophora is
absent in Samia.
The last instar larva of Samia is distinctive, at least within our fauna, in having all the
tubercles of the dorsal and subdorsal rows from the second thoracic segment to the ninth
abdominal segment similarly developed (except for the presence of a single middorsal one
on abdominal segment eight), 2 to 3 mm long, rather slender, cylindrical or tapering, and
white or bluish in color. Those of the two most dorsal rows are slightly longer than the
subdorsal tubercles. There is a lateral (subspiracular) row similarly developed but with
each tubercle encircled with black basally, and each bearing distally several fine setae
almost equal in length to the tubercle; the dorsal and subdorsal tubercles have fewer and
smaller setae.
The pupa of Samia differs from those of its near relatives in this region in the length of the
two components of the maxilla (the galeae) that fit together to form the tongue, these being
more than one-fourth the length of the wings in Samia, one-fourth or less in the other genera
(Mosher, 1916: 146). Also, the anal angles of the forewings lie on the third rather than on the
fourth abdominal segment. The cocoon of Samia is constructed almost exactly like that of
Callosamia promethea, usually also with very closely woven inner and outer walls.
The one species of Samia is highly host specific, the introduced form always showing a
preference for the tree-of-heaven (Ailanthus altissima (Mill.) Swingle); another Chinese
subspecies is reported to feed by preference on the camphor tree.
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Samia cynthia (Drury) (Ailanthus Silkmoth)
PL.

16,

FIG.

8

(FIGS.

6 and 7 are hybrids between S. cynthia and C. promethea) (McD. 8ooa).

Phalaena Attacus cynthia Drury, 1773, Illustrations
2: 10, pl. 6, fig. 2, index.
Type-locality: China.

of Natural History ••• of Exotic Insects,

Philosamia cynthia advena Watson, 1912, Ann. Rept. and Trans. Manchester Ent. Soc., p. 45.
Type-locality: Pennsylvania and New York.
Philosamia cynthia ab. alboabdominalis Schussler, 1926, Intern. Ent. ,?,eitschr. Guben,
Type-locality: North America.

20:

61.

Samia cynthia var. viridis Mezger, 1928, Lambillionea, 28: 60.
Type-locality: State of New York.
Samia cynthia ab. bicolorata Mezger, 1928, Lambillionea, 28: 102.
Type-locality: New York.
Samia cynthia ab. punctata Mezger, 1928, Lambillionea, 28: 103.
Type-locality: New York.
Samia cynthia ab.fenestrella Mezger, 1928, Lambillionea, 28: 103.
Type-locality: New York.

Samia cynthia is an oriental species believed to have been first introduced into North America
at Philadelphia in the 186o's. It quickly became established and spread to other large urban
areas in the east coast region, including greater New York City, adjacent New Jersey and
Long Island, New Haven, Connecticut, Washington, D.C. and Richmond, Virginia. More
recently cynthia has been reported to have extended its range north to Massachusetts, south
to Savannah, Georgia, and west to Indiana (Collins and Weast, 1961: 34). Undoubtedly it
is present but unreported around many other towns and cities within these limits. Although
climate is assumed to be a limiting factor northward, spread of the species generally is
restricted by availability of the preferred host plant, the introduced Chinese tree-of-heaven,
or ailanthus (Ailanthus altissima (Mill.) Swingle). There may also be other, less obvious,
liiniting factors. A curious feature of cynthia is its occurrence only in the vicinity of cities,
wherever Ailanthus has become established around railroad yards or in any such weedy,
vegetated sites in heavily industrialized districts. Although seemingly suitable stands of
Ailanthus may be found here and there in the countryside well removed from the city,
cynthia is rarely if ever present. The reason for this anomalous habitat has not been investigated, although one is tempted to guess that it has something to do with the absence of
natural predators or parasites that do not persist effectively in the disturbed city environment.
Cocoons of cynthia were sent from Shantung Province, China, to Turin, Italy in 1856 by a
missionary, P. Fantoni, in connection with silk-culture projects, and progeny from subsequent rearings were distributed to others, including Guerin-Meneville in France, who carried on similar investigations (Rebel, 1925: 154; Bouvier, 1936: 318). A few years later
Thomas Stewardson reported the successful breeding of this species in the United States
from eggs received from Paris. Many young second brood larvae were put out on ailanthus
trees in two locations at Philadelphia in September, probably of 1860, although the year
was not specified. More than 80 of those placed outdoors survived and spun cocoons
(Stewardson, 1862: 525). Although this has been regarded as an account of the first introduction of cynthia into America, I find on reading Stewardson's remarks that no definite
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mention was made of the species having been allowed to become naturalized at that time.
One gets the impression that the cocoons spun outdoors in 1860 were probably gathered to provide stock for subsequent rearing, and that the actual release of surplus specimens occurred a
year or so later. Although it is highly probable that Stewardson's rearing experiments were
responsible for the earliest introduction of cynthia, there may have been others. Strecker ( 187 5:
103) reported the importation of eggs from China (no definite locality given), and the subsequent release of live adults at Reading, Pennsylvania. How eggs could have been sent that
distance without hatching enroute is somewhat of a mystery, and live material must surely
have been shipped as pupae. It is not known whether Strecker's specimens survived to establish a separate introduction. Although he collected wild moths at Reading four or five years
later and assumed that these were descendents of those he had released, it is just as likely
that the expanding Philadelphia colony had by that time spread to the vicinity of Reading,
only 40 miles away. G. R. Pilate (1883), referring to Dayton, Ohio, where he lived, wrote:
"I turned out some cynthia some years ago, and now the species is very common in our city."
Cynthia was evidently double brooded or at least partially so at the time of its introduction
and early establishment, with adults flying from May or June to August. However, as part
of the process of becoming better adapted, it appears to have developed a univoltine population, adults flying inJuly (Collins and Weast, 1961: 35). Whether this holds true for southern
cities such as Savannah has not been determined.
Although the normal host is Ailanthus, larvae may be induced to feed on wild plum and
cherry (Prunus species), ash, lilac, privet, sassafras, tulip tree, spicebush, sweet gum, sycamore, butternut, basswood, dogwood, holly and castor bean with varying degree of success.
The frequency with which the larvae survive to maturity on these alternate hosts is questionable. According to a note in Packard ( 1914: 24 7), larvae could at one time ( 1881) be found
on almost any kind of tree or shrub in Central Park, New York City, but only those feeding
on Ailanthus reached normal size. Collins and Weast ( 1961 : 36) suggest that young larvae
be started on Ailanthus before being transferred to other foods.
The larva was described and illustrated by Packard ( 1914: 243-246, pis. 1-3), and by Eliot
and Soule ( 1902: 231). The last instar larva is light green with a whitish bloom dorsally, and
a greenish-yellow head. All legs, the supraanal plate and sometimes the prothoracic shield are
yellow; and the body has a few small black spots on each segment. The spiracles are also
black with a white spot at each end. At the beginning of the last instar, the three rows of
tubercles on each side are whitish except for the subspiracular ones, which are banded with
black. As the larva grows the tubercles become bluish, those in the subspiracular row and
nearest the head being most distinctly blue, and in some caterpillars they are all more bluish
than in others. The tubercles are of relatively uniform size. In earlier instars the larva is more
heavily spotted with black or dark brown, and the tubercles are also dark. There is nothing
else really close to it in the American fauna. Although superficially the larva of promethea is
most similar, the structure and color of the tubercles is very different, cynthia lacking the
conspicuously larger, bright red or yellow thoracic ones characteristic of Callosamia.
The cocoons hang to the branches by a petiole like those of C. promethea but may drop to the
ground in late fall or winter with the main stem of the pinnately compound leaf to which
they are attached. They are most easily seen in late fall after the leaflets have fallen, although
one may have to search the railroad sidings, freight yards, and other uninviting industrial
districts of the city in order to find them.
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Cynthia will sometimes mate with Callosamia promethea in captivity, but there is no evidence
that this ever occurs in nature. I once was surprised to see such a mating take place in a
cage in which I had moths of both species emerging, but the eggs proved infertile. Other
lepidopterists have deliberately secured such matings, usually with the same lack of success.
Fertile eggs have been obtained from this cross, however, and broods of rather remarkable
looking hybrids have been successfully reared. Hybrid adults have been produced at least
twice-in 1901 by Caroline G. Soule, and in 1908 by C. L. Pollard. Judging from seven
specimens marked as hybrids in the collection of the United States National Museum, the
cross cynthia 3 x promethea Sj2 results in progeny of strikingly unusual, intermediate appearance
(plate 16, figure 6), whereas the reciprocal cross, promethea 3 x cynthia Sj2, yields offspring
that are virtually indistinguishable from the female parent (plate 16, figure 7), except
that they are very small. The former cross is represented in the United States National
Museum by two males only, but of the latter it appears that both sexes were produced,
as there are two first generation (F 1 ) females, and second generation (F 2 ) specimens of both
sexes. It is therefore apparent that hybrids of promethea 3 x cynthia Sj2 parentage will lay
viable eggs, although in her discussion of several matings between F 1 hybrids from this
same cross, Miss Soule reported that three broods of larvae hatched and started well on
wild cherry, but all died at the third molt ( 191 7: 116). Perhaps the mortality was the result
of a food plant difficulty. The hybrid larvae all looked like those of cynthia.
There has been much confusion concerning the correct name for the species introduced
into North America. Drury gave only China as the source of cynthia, and his original figure
is so badly colored that it is impossible to match it with anything. The color in the copy of
Drury's work available to me is predominantly a deep brown, unlike that of any known
species from that part of the world, although the wing shape and pattern are in agreement
with the present species. In his description also he made no reference to the olive-green
shade so characteristic of this species, saying only: "The light brown colour in this insect is
strongly tinctured with grey." However, on turning to the J. 0. Westwood edition of
Drury's work (1837), one finds the same figure colored differently, now as a reasonably
good representation of the present species. I therefore accept as the nominate form of
cynthia the common Chinese subspecies, which is what I believe Drury had, despite the poor
coloring of the original figure. This subspecies probably occupies most of the east coast
region from Hong Kong to Shantung, west at least to Szechwan. Although the famous
Shantung silk is made from cocoons of Antheraea pernyi (Guerin), S. cynthia cynthia was long
used in Chinese silk culture, and has been experimentally hybridized with other subspecies,
especiallyriciniBoisduval (India) andpryeriButler (Japan) (Watson, 1911). The introduction
of various subspecies of cynthia into such diverse parts of the world as the United States,
Cuba, Uruguay, and several countries of Europe is a direct result of widespread interest in
the potential of this species as a commercial silk producer. Walkeri Felder, a name frequently
used for the introduced American form, is believed to refer to a different Chinese race
restricted to the Ningpo Mountains, Chekiang Province (Rebel, 1925; Bouvier, 1936: 316).
It is characterized by browner coloring and slight differences in pattern and is said to feed
by preference on the camphor tree (Cinnamomum camphora Nees & Eberm.); whereas S.
cynthia cynthia is associated with Ailanthus both in China, where this tree is native, and in the
United States, further supporting the conclusion that the introduced American form is the
same Chinese subspecies.
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Careful analysis of the various subspecies of cynthia represented in the collection of the
United States National Museum reveals that American and Chinese specimens are indeed
hardly distinguishable. A full drawer of specimens from Suifu [I pin], Szechwan, differ from
the American ones only in a tendency to be very slightly darker, and in having a little less
yellow on the concave sides of the boomerang-shaped discal spots. But this locality is in
central China, a long way from the coastal region where the imported stock may have
originated, and some geographical variation within that distance would be expected.
Earlier authors (Rebel, Watson, Seitz) considered specimens from Hong Kong to be typical
cynthia. Regardless of the exact source of the type, I do not consider that there are any
differences of subspecific significance between cynthia as it occurs in the United States and the
Chinese material examined, and therefore treat our form as the nominate subspecies.
Strecker, Watson, and Packard believed that a radical evolutionary change took place in the
American population shortly after it was introduced; I regard this as entirely incorrect, and
do not hesitate to assign to the synonymy the name advena, which was applied to the supposed new race. The notion that a phenotypic change occurred originated with Strecker,
but the error in his reasoning is easily traced. Material that Strecker claimed to have imported from China evidently looked different, having longer wings, and he assumed this to
be characteristic of the native Chinese form (Strecker, 1875: 103). Since this species was
being reared and hybridized extensively for its silk, such stock as was obtained by Strecker
could have come from almost anywhere. Perhaps it was the Japanese pryeri, which fits his
description better. He released some of these at Reading, Pennsylvania. Assuming that wild
moths of the usual American form which he captured four or five years later were descendents of those he had released, he believed that a morphological change had in the
meantime taken place. What undoubtedly did happen, however, was that the form he
released, if it survived at all, was completely swamped by the flourishing and rapidly
expanding colony introduced at nearby Philadelphia some years earlier. It is also apparent
that neither Packard nor Watson ever really understood the relationship between the
nominate form of cynthia and the introduced American form, and that they had too much
faith in Strecker's remarks. Packard decided to describe the supposed American race as
advena, but Watson published this name first (1912) and it must be attributed to him.
Packard's description appeared two years later (1914: 241). Although cynthia is quite
variable in color and pattern wherever it occurs, as would be expected, it may be said in
summary that there is no evidence of significant geographical variation, either between the
American and nominate Chinese forms, or within the introduced population, and thus
advena becomes a direct synonym of cynthia. It has similarly been supposed that the form
naturalized in France no longer matches any naturally occurring ancestral race, and it was
named parisiensis Clement. I have made no attempt to analyse that problem.
The other five names in the synonymy, based on specimens reared from cocoons obtained
from the United States, refer to the normal form or minor variants and are ofno importance.
GENUS

Rothschildia Grote
Rothschildia Grote, 1896, Verhandl. Gesellsch. Deutscher .Naturf. Aertzte, 68: 204.
Type-species: Attacus jacobeae Walker, 1855. Original designation.

This genus of large, showy moths is mostly confined to the Neotropical Region. Of about
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FIGURE 27: MALE GENITALIA OF ROTHSCHILD/A AND EUPACKARDIA SPECIES
a. Rothschildiaforbesi, holotype. Brownsville, Texas
b. Same specimen, aedoeagus
c. Eupackardia calleta. San Benito, Texas
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d. Same specimen, aedoeagus
e. Rothschildiajorulla, right valve. Guadalajara, Mexico
f. Rothschildia orizaba, right valve. Jalapa, Mexico
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25 recognized species, only three occur as far north as the United States, and these do not
penetrate much beyond the Mexican border. Although there are some fundamental character
differences, the species of Rothschildia are remarkably similar in general appearance to those
of the Old World genus, Attacus Linnaeus, having much the same pattern, including the
large, triangular, subhyaline discal spots. However, the moths are not as large, and most
species do not have the tips of the forewings produced to the same extreme. The translucent,
triangular discal spots tend to be extremely large in Rothschildia, giving the moths a distinctive appearance by which they may at once be recognized, especially in so far as the
New World fauna is concerned. Often the discal spot is triangular on the forewing, roughly
trapezoidal, rhomboidal or ovate on the hindwing. The species of Rothschildia and Samia
cynthia are the only North American Saturniinae in which the antemedial line of the hindwing is about as well developed as that of the forewing, joining the postmedial line across
the costal area of the wing to form a continuous loop. This pattern further suggests a close
affinity between Rothschildia and Attacus, the Old World genus having the lines of the hindwing developed in exactly the same way. The abdomen is marked with a chainlike, lateral
white band as in Samia, but there are no markings dorsally except for the broad transverse
band at the base of the abdomen.
Most species of Rothschildia have a characteristic wing shape, the hindwing being somewhat
produced posteriorly (but not as much as in Attacus), and the anal angle rounded. In addition to the peculiar discal spots and antemedial line mentioned above, an evenly waved
or crenulate postmedial line is characteristic of Rothschildia; that of Callosamia is also waved
but irregularly so, and of course the species of that genus do not have translucent discal
spots. The venation is typical of the New World Attacini in that vein R 1 of the forewing
does not arise before the base of R 5 ; the venation hardly differs from that of Eupackardia,
Callosamia or Hyalophora, but differs obviously from the Old World Samia and Attacus in which
a distinct vein, believed to be R 1 , arises just before the base of M 1 +2, which is well toward
the base of the wing.
Eye size and frontal width vary greatly from species to species; the shortest distance
between the eyes across the front may be about equal to the width of an eye but is most often
narrower. The antennae are about as in Samia except that the females have shorter rami.
The labial palpi usually protrude as far as the frontal vestiture in both sexes, but appear
more slender or at least not as heavily pilose as those of Samia. The epiphysis in both sexes
is nearly as long as the foretibia, and the tibial spurs, which are usually hidden in the
vestiture, are about as long as the diameter of the tibia. The arolium and pulvilli are well
developed, although the pulvilli are slender and delicate.
There is much variation in the male genitalia of Rothschildia, but generally the valve is
long, sometimes longer than the distance from the saccus to the tip of the uncus, and it is
often recurved at the apex. It may be two- or three-lobed, but all of the lobes are not homologous to those of Callosamia or Hyalophora. The saccular lobe, as it occurs in the latter
genera, is absent, and I believe that the third lobe present in some species (e.g., jacobeae)
is a different structure. Eupackardia calleta also lacks the saccular lobe and is extremely similar
to Rothschildia in its genitalia, although its valves are much shortened. The uncus in species
of Rothschildia is bifid at the end as in all related genera, but the basal portion is of a very
characteristic, hoodlike shape, sometimes much inflated as in orizaba. The transtilla is
usually present but poorly developed, and the lateral arms of the gnathos may also be
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present. The aedoeagus has two fairly strong apical teeth, one on the vesica and the other
apparently arising from the sclerotized part of the aedoeagus to which it has become fused,
at least in some species.
The early stages of so few species of Rothschildia are known that it is doubtful if any very
meaningful generalizations can be made. The first three instars of orizaba andforbesi closely
resemble those of Eupackardia and would seem to differ from those of Callosamia mainly in
the shape of the dorsal thoracic and posterior abdominal tubercles. In the first instar, the
subventral tubercle on the third thoracic segment has more than three setae, but in Samia,
Eupackardia, Callosamia and Hyalophora it has three or less. The mature larva offorbesi has a
peculiar pattern of brown and white intersegmental rings, and the tubercles are very much
reduced, the subdorsal and lateral rows on the abdomen being lost or nearly so. The species
of this genus feed on a wide variety of deciduous trees and shrubs.
The known cocoons show considerable variation among the species of Rothschildia. That of
forbesi is very much like the cocoon of Eupackardia calleta, resembling it in shape, surface
texture, color and manner of attachment to the twig. The cocoon of orizaba is more loosely
constructed and of less regular shape, somewhat resembling the cocoon of Samia cynthia.

Rothschildia Jorulla (Westwood)
PL.

17,

FIGS.

2, 3, 6, 7, 9.

TEXT FIGS.

26 a; 27 e (McD. 802, 802a).

Saturniajorulla Westwood, 1853, Proc. Zool. Soc. London, pt.
Type-locality: "In Mexico, Cuantla ".

21:

159.

Attacus cinctus Tepper, 1883, Bull. Brooklyn Ent. Soc., 5: 65, figs. 1, 2.
Type-locality: Southern Arizona.
Rothschildiajorulla guerreronis Draudt, in Seitz, 1929, Die Gross-Schmetterlinge der Erde, 6: 718,
pl. 134c.
Type-locality: Guerrero and Colima.
Rothschildia jorulla form pseudoguerreronis Hoffmann, 1942, Anales Inst. Biol. Mexico, 13: 187.
Type-locality: Not given [Mexico].

Although much confusion has existed regarding the identification of species in this genus,
there is no doubt that specimens ofjorulla have been collected in Arizona and southern Texas.
It is the only species of Rothschildia that has ever been found in Arizona, but in the lower Rio
Grande Valley of Texas Rothschildiaforbesi is also present, apparently much more commonly
thanjorulla, and even R. ori;::,aba may occasionally occur.
Distinguishing these three species by superficial characters is not always a simple matter.
Orizaba may be recognized and thus eliminated from further consideration most easily by
its large size, cinnamon brown to light tan coloring, more consistently triangular discal
spots on both wings, usually more boldly crenulate postmedial lines, and relatively concentrated, blackish, subapical spot, more nearly developed as an ocellus. Jorulla andforbesi
are not quite as closely related as they may at first appear, but variation in both is such that
individual specimens can sometimes be recognized only with uncertainty. The differences in
color, pattern, and size, obvious enough in most examples, are nevertheless developed as
trends only, and positive, plus or minus criteria for distinguishing the species reside only in
the genitalia. Differences in the early stages are to be expected, but such information on
jorulla is still inadequate for purposes of comparison. Jorulla is the larger species, with wing
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expanse commonly up to 4½ inches, and often with darker coloring of a deep burnt umber
brbwn, without the olivaceous tint characteristic offorbesi; both species have lighter reddish
forms that may look alike except for size. The anterior and posterior components of the
angulate antemedial band, which converge at the cubital vein, are either straight or convex
in jorulla, nearly always roundly convex in forbesi. In jorulla the postmedial lines are more
consistently and evenly crenulate or dentate, and that of the forewing is more nearly
straight, with less of a tendency to be deflected outwardly opposite the large hyaline discal
spot; usually it is slightly convex with a very even curve. The discal spots themselves differ
in two respects. Those ofjorulla tend just barely to touch, or not touch, the postmedial bands,
and that of the forewing is commonly straight or concave on its basal side; the discal spots of
forbesi are not only nearly always in broad contact with the postmedial band but may pass
right through it, and that of the forewing is straight or roundly convex, only rarely concave,
on its basal side. The purplish or lavender shades in the outer third of the wing are often
diffuse injorulla, less likely to be concentrated in contrasting patches subapically and toward
the inner margin of the forewing and toward the anal angle of the hindwing. Also, the spots
forming a submarginal row on the hindwing are at least 50 per cent red injorulla, nearly all
black inforbesi, except in some specimens of the light reddish form.
Figures 6, 7 and 9 on plate 1 7 represent the dark form ofjorulla, and figure 2 the reddish
form (form "guerreronis"). Occasional reddish specimens occur that are paler or brighter,
but most fall between the extremes illustrated. This variation in the shade of brown does not
seem to be geographical. Of very few Arizona specirp.ens seen, the types of cinctus have
unusually dark, dull coloring; whereas another, from the Baboquivari Mountains, is as red
as any Mexican specimen examined. I have seen Io specimens reputedly of United States
origin, and doubt if these differ in any significant way from jorulla as it occurs in central
or southern Mexico. Texas material would seem to agree exactly with a large series in the
United States National Museum from Guadalajara. The status of the Arizona population
(cinctus) is less certain because of insufficient material. Four Arizona specimens studied, as
well as ·Tepper's figures of two of the types, all agree in having the hyaline discal spots
shortened and rounded, mostly separated from the postmedial band by a substantial gap,
although this difference is not quite as obvious in the lectotype of cinctus as in the other
specimens. It is a character that may not prove consistent when more material is examined.
In the male genitalia, jorulla differs from forbesi rather conspicuously in the shape of its
valve, which is much more deeply incised on the ventral margin before the apex. The two
species also differ in several lesser genital characters. Orizaba has very different male genitalia.
Within the United States, jorulla is known only from the vicinity of Brownsville, Texas,
and from the Baboquivari Mountains, Pima County, Arizona. Its distribution extends
southward through Central America and into northern South America. There are five
specimens in the United States National Museum from Texas. These are labelled Esperanza
Ranch, a site about six miles southeast of Brownsville, where they were originally obtained,
probably reared, by Jacob Doll and Carl Schaeffer. In the collection of the Los Angeles
County Museum there are two females reared from cocoons collected by J. A. Comstock
in the Baboquivari Mountains in May 1938, and in the United States National Museum
there is a female collected in the same area, 1-15 July 1923, by 0. C. Poling. The latter is
a very bright, reddish, unspread specimen, with the wings crumpled as though it also had been
reared from a pupa. Collins and Weast (1961: 41) say that this species occurs in Sycamore
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Canyon, also in the Baboquivari Mountains, but mention no specific records. In addition to
the specimens mentioned, and the types of cinctus, there are two or three other specimens
in the United States National Museum labelled Arizona, but these labels are probably
incorrect (see remarks on similarly labelled specimens under orizaba). The existing data tell
little about the true flight period or number of generations ofJorulla.
Published information on the life history is confused because of widespread misidentification
of species. Packard (1914: 255, pl. 4, figs. 4, 5, pl. 5, figs. 1, 2) gave a detailed description and
colored figures of larvae under the name Jorulla, but it is more likely that what he described
was forbesi, a Texas species that had been confused with Jorulla prior to its description by
Benjamin in 1934. Packard gave no locality or any other direct clue as to the source of his
material. Comstock and Garcia (1964: 229-231) described and figured larvae from both
Mexico and Arizona. These differed conspicuously in the development of the dorsal tubercles
which were prominent in the Arizona specimen, nearly absent in the Mexican one. The
authors ascribed this to individual variation, but it seems questionable whether the two
kinds of larvae belong to the same species. The Mexican larva was found feeding on Jatropha
eurcas L. at Puerto Vallarta, but nothing was said about the source of the Arizona specimen.
There is little information on the host plants, butjorulla is reported to feed on an Arizona
shrub [Sapium biloculare (Wats.) Pax.] related to the Mexican jumping bean (Kilian Roever,
personal communication). Collins and Weast (1961: 42) mentioned catclaw [Mimosa species].
As is the case with forbesi and other species that have been reared, Jorulla may be found to
feed on a variety of plants and be easily reared in captivity on such common hosts as willow,
Prunus, ash, lilac and privet. There tend to be very evident structural differences between the
cocoons of various species of Rothschildia. I would guess that the cocoons of Jorulla could at
once be distinguished from those offorbesi, but have no authentic examples of the former for
comparison.
The nominate form ofjorulla occupies most, and perhaps all, of Mexico. It is unlikely that
the names guerreronis and pseudoguerreronis will have any subspecific significance. Hoffmann
(1942a: 186) dealt with these at length and considered them only color forms. Jorulloides
Dognin and inca Rothschild refer to populations that occur in Ecuador and Peru, and need
not be considered in connection with the North American fauna. Cinctus was described from
eight specimens reared from cocoons "found in Southern Arizona by Mr. Robert Driver."
There are two female types in the,, collection of the United States National Museum and a
third, unlabelled, appears as though it might have been one of the same lot. One female is
labelled in red ink: "Arizona/Attacus Cinctus F. Tepper. original Type U.S." It also bears
the labels:" Collection]. B. Smith/Type No. 1414 U.S.N.M." This specimen, which I hereby
designate the lectotype, is herein figured on plate 17, figure 3, and is the same specimen
figured by Packard (1914, pl. 57, fig. 2). It is not the one figured by Tepper. As with nearly
all the American saturniid types in the United States National Museum, the tip of the
abdomen was removed for dissection by Jose Oiticica Filho for a taxonomic project which
was not completed. There are two other females of the type lot in the collection of the
American Museum of Natural History, one being similarly labelled in red ink as an original
type. The present location of ,t he male figured by Tepper is unknown. Hoffmann's supposition that cinctus resembles and may be closely related to Rothschildia lichtenba Dyar is not
correct. Judging from the type and a number of associated Mexican specimens, lichtenba
is a very distinct and different looking species that need not be confused withjorulla.
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Rothschildia forbesi Benjamin
PL.

17,

FIGS.

4, 5, 8.

TEXT FIG.

27 a, b (McD. 803).

Rothschildiaforbesi Benjamin, 1934, Pan-Pacific Ent., IO: 13.
Type-locality: Brownsville, Texas.
Rothschildiaforbesi form draudti Benjamin, 1934, Pan-Pacific Ent., IO: 16.
Type-locality: Brown~ville, Texas.

This is the only species of Rothschildia commonly collected within the borders of the United
States, although it is not known to occur north of Willacy County, Texas. Forbesi is also
present on the other side of the Rio Grande in the states of Nuevo Leon and probably
Tamaulipas. There is no difficulty in distinguishing this species from orizaba, but it has often
been confused with jorulla. Forbesi may be recognized by its smaller size, more olivaceous
coloring in the dark form (which does not show to best advantage in the specimens figured),
somewhat larger hyaline discal spots relative to the size of the wings, often actually piercing
through the postmedial bands, more irregularly waved postmedial bands, with that of the
forewing showing a more obvious bend opposite the discal spot, and many other minor
differences. The submarginal row of dark spots is almost entirely blackish inforbesi (except
in the reddish form "draudti"), at least 50 per cent red injorulla. The purplish or lavender
shading in the outer third of both wings tends to be concentrated in patches inforbesi, more
evenly dispersed and diffuse in jorulla. The lavender subapical patch is especially light and
contrasting; other patches of pinkish or purplish scaling occur toward the anal angles on
both wings. The oblique anterior and posterior components of the antcmcdial band, which
meet at the cubitus of the forewing, are roundly convex in forbesi, often nearly straight in
jorulla. When large samples of both species are compared, it is apparent that forbesi tends
more uniformly toward a dark brown slightly tinged with olivaceous, jorulla more generally
toward reddish or pinkish shades. Althoughforbesi is dimorphic with dark brown and light
reddish forms, the latter coloring seems less prevalent than injorulla, which regularly occurs
in all shades between the two extremes.
The male genitalia are similar to those ofjorulla except that they clearly differ in the shape
of the valve. The valve of forbesi is only shallowly emarginate ventrally, before the apex,
whereas that ofjorulla has a deep excavation at this point, with the recurved, fingerlike apex
of the valve being stronger and more extended. Forbesi has a less-developed incipient lobe
on the ventral margin of the valve just basad of the excavation, a more slender uncus and
shorter aedoeagus. Rothschildia lebeau Guerin-Meneville, with whichforbesi was associated as
a subspecies by Hoffmann (1942a), has male genitalia like those ofjorulla, with a very deep
subapical excavation and well-developed, recurved apical process. The genital differences
are obvious and would seem to provide adequate justification for treatment of forbesi as a
distinct species.
In his paper on the Mexican species of the genus Rothschildia, Hoffmann (1942a: 175-184)
wrote at length on the supposed subspecific relationship between lebeau andforbesi, supporting
his contention with photographs and genital figures which at once reveal that what he had
was not the true forbesi. Specimens from Veracruz that Hoffmann believed to represent
forbesi were in all probability only small examples of lebeau, and thus he was led to the conclusion that lebeau andforbesi are conspecific. His figure of the valve offorbesi does not show
the characteristic shape found in typicalforbesi from Brownsville, Texas but is the same as that
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of lebeau. Of the many specimens identified as lebeau in the United States National Museum,
I have examined the genitalia of two males, one from Mexico and one from Venezuela.
These are not exactly alike but both differ obviously from forbesi. My Mexican example
agrees with the drawings labelled lebeau andforbesi by Hoffmann (1942a: 182, fig. 7, fig. 8a,
8b). Rothschildia lebeau does closely resemble forbesi in color and pattern but is much larger
and longer-winged, averaging even larger than Jorulla. Like Jorulla, it has about half of the
submarginal spots on the hindwing colored red. Lebeau occurs in Veracruz, Oaxaca,
Campeche, Tabasco, Chiapas, and thence southward. It could be that there is no area of
contact between this species and forbesi.
Rothschildia forbesi has been taken in Texas at Brownsville, Harlingen and San Benito,
Cameron County, Mercedes, Pharr, and the Santa Ana Wildlife Refuge, Hidalgo County,
and Raymondville, Willacy County. Andre Blanchard reports (in litt.) that it does not
seem to occur in San Patricio County, and he supposes that the northern limit must be
somewhere between Raymondville and Corpus Christi. There are specimens in the United
States National Museum from Monterrey, Nuevo Leon, and two of these were included
by Benjamin in the type series. There are no specimens available from the region between
Monterrey and Veracruz, and everything resembling this species from Veracruz southward
seems referable to lebeau. The adults are attracted to light, although it is evident that nearly
all specimens in collections have been reared. Thus, as with so many of the Saturniidae, the
true flight period is difficult to determine. Label data on specimens in the United States
National Museum indicate a spring brood emerging from February to April, and a late
summer emergence in September. There is one that appears to be a caught specimen
dated 22 June 1928 suggesting midsummer emergences as well. Several reared specimens
from Monterrey, Mexico, emerged in early July.
Conflicting reports on the host plants of this species suggest that it may feed in nature on a
variety of trees and shrubs, and that in confinement it will feed on an even greater diversity
of plants. The original type material was said by Benjamin to have been from willow, but
larvae he reared would also accept privet. Perry Glick reported (in litt.) that he has found the
cocoons on willow at Brownsville. Andre Blanchard reported (in litt.) the cocoons quite
common around Raymondville on lime pricklyash (Zanthoxylumfagara (L.) Sarg.); they may
also be found in the Santa Ana Wildlife Refuge, where he has often taken adults. Collins
and Weast (1961: 43) reported that the cocoons are found easily on ash and willow and
mentioned being able to collect up to a dozen good cocoons by searching ash trees for sale
at nurseries in the Rio Grande Valley. Larvae described by Packard (1914: 257, asJorulla)
were fed ash and wild cherry but were said to prefer the latter. Orange and grapefruit are
also mentioned as food plants, and in the United States National Museum there is a preserved
larva collected from orange leaves at McAllen, Hidalgo County, in October.
Rothschildia forbesi is easily mated and reared in confinement and has been reared many
times. In the first and second instars the larva is blackish with large, bright yellow scoli
(tubercles). The third and fourth instar larvae somewhat resemble those of Hyalophora,
being green with orange tubercles, although the tubercles are all about the same size and
color, and the head, prothoracic shield and abdominal legs are marked with black. With the
fifth instar an abrupt change takes place, and the larva becomes very different in appearance. The black markings are mostly lost; the tubercles become relatively reduced in
size, and distinctive, slightly oblique, ringlike, white and purple segmental markings appear.
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In this stage the head and body are deep green, the head with two black lines behind; the
thoracic tubercles are small and buttonlike, those of the second thoracic segment being smaller
than those on the third, the latter not being so high and prominent as those on the first
abdominal segment; the abdominal tubercles gradually become smaller from the first to the
seventh segment; all are orange yellow. The supraanal plate has a conspicuous white border,
preceded by a very thin, black, submarginal line. A thin, black, subrectangular ring marks
the lateral sides of the anal prolegs. On the front edge of abdominal segments three to seven
there is a broad, conspicuous, pale purplish stripe, wide below and narrower above, succeeded
by a white band, widening dorsally and most conspicuous when seen from above. In lateral
view, the white bands appear to run straight from the anterior face of each proleg obliquely
forward and upward to the intersegmental membrane dorsally. The spiracles are ochre
yellow. It seems almost certain that the colored figures and description of the larva published
by Packard underjorulla (1914: 255, pl. 4, figs. 4-5, pl. 5, figs. 1-2) actually refer toforbesi,
as the latter had not been recognized as distinct at that time. Also, one of his figures of
''jorulla" (pl. 57, fig. 1) represents a specimen offorbesi from Monterrey, Mexico.
The cocoon of forbesi is small, somewhat teardrop shaped and very compact, with a
relatively smooth, silvery surface. The stem attaching it to the twig tends to be very short,
and somewhat concealed beneath this attachment there is a large opening for the exit of the moth.
The type of forbesi is one of the darker brown specimens, and the name draudti was proposed for the light reddish form. I figure the holotypes of both, which are in the United
States National Museum.

Rothschildia orizaba (Westwood)
PL.

17,

FIG.

1.

TEXT FIG.

27 f (McD. 801).

Attacus orizaba Westwood, 1853, Proc. ,?,ool. Soc. London, p. 158, pl. 32, fig. 2.
Type-locality: Mexico.
Rothschildia oriz:,aba form ochracea Draudt, in Seitz, 1929, Die Gross-Schmetterlinge der Erde, 6:
718.
Type-locality: Mexico.
Rothschildia orizaba form prionidia Draudt, in Seitz, 1929, Die Gross-Schmetterlinge der Erde, 6:
718.
Type-locality : Mexico.
Rothschildia orizaba form prionidia ab. fem. paradoxa Hoffmann, 1942, Anal. Inst. Biol. Mexico,
13: I 72, fig. I.
Type-locality: Mexico City.

It is still doubtful whether this species has ever been taken north of the Rio Grande, but
discovery of specimens in the United States National Museum and American Museum of
Natural History with seemingly credible Texas locality labels has prompted me to include it.
The example that I figure, labelled Esperanza Ranch, Brownsville, bears a printed label like
those on many specimens of other species that are known to have been collected there by
Jacob Doll about 1902-3. Since many other interesting records from that locality appear
valid, there is no particular reason to doubt this label, although accidental mislabelling of a
Mexican specimen is always a possibility. In the American Museum of Natural History
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there is a reared series from the Buchholz collection labelled Brownsville, Texas. As Otto
Buchholz was a reputable and able collector, there is a chance that these are authentic,
although unfortunately no host information or other collection data accompany the specimens. I have examined the specimen from the collection of the Carnegie Museum figured
in Holland's Moth Book (1903, pl. 10, fig. 1) and suspect that author was misled by its
locality label. This gives "N. Mexico", which I believe means northern Mexico, not New
Mexico. Perry A. Glick, who kindly supplied lists of the species collected by him during
many years of residence at Brownsville, does not mention orizaba.
This species is now known to occur not uncommonly in northern Mexico, so close to the
Texas border that its presence in the United States must be regarded as a definite possibility. J. G. Franclemont was recently given a number of cocoons that had been collected
from an unidentified leguminous tree on the slopes of a high mesa above the city of Monterrey,
Nuevo Leon, and from these he obtained a fine series of orizaba. This locality is very nearly
as far north as Brownsville, but about 175 miles farther west. It is interesting to note that
Cockerell (in Packard, 1914: 253) also mentioned a possible record from Monterrey.
Hoffmann ( 1942a: 168) stated that orizaba is a species of the temperate regions in the
mountains and high valleys of central Mexico, extending into parts of the Sierra Madre
Oriental. It ranges southward as various subspecies to Peru and Bolivia. A montane species
could hardly be expected to occur regularly in the lower Rio Grande Valley, but the high
country of Big Bend National Park would provide a likely habitat.
Although the occurrence of orizaba in Texas is therefore not unlikely, all of the older
specimens of this and many other Mexican and neotropical species, especially if vaguely
labelled "Texas" or "Arizona", must be regarded with suspicion. Many such specimens
with fraudulent United States locality labels were distributed by unscrupulous dealers
and over-zealous or careless collectors early in this century, and there are several examples
of orizaba so labelled in the United States National Museum. Sometimes the labels are
correct but one cannot depend on it. It was also a common practice simply to label specimens with the state in which the species was supposed to be found, rather than with the true
geographical source of the material which, in the case of dealers' specimens, was often
unknown. The problems of distribution are slowly being resolved as our fauna becomes
better understood, but this accumulation of erroneous data has retarded the process.
Rothschildia orizaba may be distinguished from jorulla and forbesi by its larger size, cinnamon to light tan coloring, more nearly triangular hyaline discal spots in both wings, and
by the thin, evenly crenulate subterminal line and concentrated, blackish, more nearly
ocellate subapical spot on the forewing. The distinctly triangular shape of the discal spot
on the hindwing is one of the most obvious features. The colored figure accompanying
Westwood's original description is excellent and leaves no doubt as to the identity of the
species.
The male genitalia are very distinct. The uncus has an enlarged, round, inflated appearance, terminating in a pair of straplike processes more than three times as long as the
corresponding toothlike processes in jorulla and forbesi. The valve has a well-developed,
broad, thumblike process just basad of the ventral, subapical excavation, and otherwise
also differs in shape. The aedoeagus is longer and is armed with a pair of much longer teeth.
Although this species has been reared many times, little has been published on the life
history. Packard (1914: 253, pl. 4, figs. 1-3) did publish colored illustrations reputed to
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represent the first three instars of orizaba, and also a description of the larva, but again
with no clear statement as to their source such as might help to verify the identification.
Villiard ( 1969: 140) figured the last instar larva, which appears to lack the prominent, pale
segmental rings offorbesi, having instead a strong lateral stripe; beneath the stripe, covering
the whole ventral area, there is an abundance of secondary hair. The natural host plant is
not known, except for the reference to the finding of cocoons on an unidentified leguminous
tree, already mentioned. In captivity it has been reared successfully on white ash (Fraxinus
americana L.) and privet (Ligustrumjaponicum Thunb.). Villiard (1969:141) mentioned as the
preferred food plants privet and pepper tree (Schinus molle L.), listing ash, willow, lilac and
cherry as acceptable alternatives.
The cocoon of orizaba is larger, less compact and more irregularly shaped than that of
forbesi. The silk is more rough-textured, with less of a satinlike lustre, and the cocoon is
suspended by a longer petiole.
GENUS

Eupackardia Cockerell
Eupackardia Cockerell, 1912, Ent. News, 23: 228.
Type-species: Saturnia calleta Westwood, 1853. Original designation.

This is an interesting genus of only one species which occupies a somewhat intermediate
position, both geographically and phylogenetically, between the basically neotropical
Rothschildia and the nearctic Callosamia-Hyalophora group. The dark-colored adults superficially resemble the males of C. promethea, having much the same coloration and wing
shape, but a closer examination reveals many differences. The small, triangular discal spots
are like those of Callosamia, but the prominent, whitish postmedial bands on both wings are
regular, not waved, and more nearly resemble the postmedial bands of Hyalophora except
that they are much closer to the outer margin. Eupackardia lacks the sexual dimorphism of
Callosamia, the sexes being nearly alike except for the usual differences of size and wing shape.
The blue and black ocellate subapical spot of the forewing, above and beneath, is often
repeated as a submarginal series of diminishing size all the way to the anal angle, especially
in females, and this character seems to be peculiar to the one included species. The antemedial line or band of the hindwing is completely absent, as in Callosamia, and the postmedial
line ends abruptly at the costa beneath. Eupackardia differs in the pattern of the underside
from Callosamia, Hyalophora and Rothschildia in the complete absence of a pale costal margin
on the hindwing. Some specimens have a narrow bluish band just beyond the postmedial
band on the hindwing, above and beneath, formed by light bluish scales interspersed
among the black ones in the same manner as the much more extensive bluish or lilac
shading of Rothschildia. The olivaceous coloring of the band beyond this on the upperside
of the hindwing is also somewhat similar to the coloring in some species of Rothschildia. The
markings of the body, consisting of a pale collar, a transverse dorsal band at the base of the
abdomen, and chainlike lateral abdominal pattern, are exactly as in Rothschildia but
colored red.
Eupackardia is unique within the group of genera to which it belongs in having the radius
of the forewing only two-branched. The first or anterior branch, which runs to the apex
without further division, is presumed to represent a fusion of veins R 1_4 ; the second branch
is R 5• In Hyalophora R 1 is preserved as a separate vein, in Rothschildia a small vein branches
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off from R 3 +4 that is probably R1+ 2, and in Callosamia R 1 , R 2 and R 3 +4 are all present which,
with R5, make a four-branched radial system in that genus.
The eyes of Eupackardia are slightly reduced, and the front is wide; the frontal distance
between the eyes is variable but sometimes about equal to the length of an eye in the male,
much narrower in the nocturnal female. Males from southern Mexico seem to have larger
eyes and narrower fronts. The labial palpi are short, as in Callosamia, not reaching the
outer extremity of the frontal vestiture. The antennae differ from those of Callosamia and
Hyalophora in that the segments of the main shaft are wider, appearing dorsoventrally compressed in both sexes. The epiphysis, tibial spurs, arolium and pulvilli are about the same as
in Callosamia and Hyalophora, the epiphysis being two-thirds or three-fourths the length of
the tibia, narrow and bearing long hairs. That of Rothschildia is broader and usually without
long hairs. The pulvilli are a little larger than those of Rothschildia.
The male genitalia are unique in a number of ways but are more suggestive of Rothschildia
than anything else. The bifid tip of the uncus has almost the same form as in some species of
Rothschildia but is more nearly straight, not sharply downcurved. The valve is much shortened
but has the same basic form and arrangement oflobes as Rothschildia; the distinctive saccular
lobe of Hyalophora and Callosamia is wanting. The gnathos and transtilla are just about
completely obsolescent. The aedoeagus is unique in having no cornuti on the vesica itself,
but rather two or three prominent, heavily sclerotized teeth arising from the sides of the
sclerotized, tubular part of the aedoeagus about one-third of the way from the distal
end. These processes mark the point at which the vesica emerges, the ventral side of the
aedoeagus being thence greatly produced posteriorly for a distance equal to one-third of
the total length of the aedoeagus. Comparison with Rothschildia lebeau or R. forbesi, where
the beginnings of this development may be seen, shows how the end of the aedoeagus
has indeed become ventrally extended well past the opening through which the vesica
is everted, and that the usual two teeth (cornuti) have become fused to the sclerotized wall
of the aedoeagus, one on each side. I examined the male genitalia of the vaguely similar
Rothschildia condor Staudinger from Argentina, half expecting to find some close resemblance to those of Eupackardia, but the genitalia of condor proved to be of a much more
conventional Rothschildia type.
The larva of Eupackardia is briefly described in the discussion of the species. Although
unique in its brilliant coloring, the mature larva does not differ greatly from those of
Rothschildia in structure, having the tubercles mostly all alike and developed in about the
same way. Hyalophora and Callosamia are unusual in having certain of the dorsal tubercles
enlarged and conspicuously modified. The first instar larva has only two setae on the subventral scolus of the first thoracic segment and about 15 crochets on the prolegs of abdominal
segments three to six, and would thus key out to Callosamia rather than Rothschildia in the
key to first ins tar larvae provided by Pease ( 1961 : 106).
The pupa has a group of about 20 short, stout, sharp spines at the caudal end, at the
usual position of the cremaster, which is virtually absent. The cocoon, unlike those of
Callosamia and Hyalophora, is single walled, very tough and tightly woven in a teardrop
shape almost exactly like that of Rothschildia forbesi. It is not suspended by a long, flexible
petiole, but by immediate, rigid attachment to a strong loop of silk that encircles the twig,
just beneath which there is a round opening at one side through which the adult emerges,
also as in R. forbesi.
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Eupackardia calleta (Westwood)
PL.

21,

FIGS.

1-3.

TEXT FIGS.

26 b; 27 c, d (McD. 808).

Saturnia calleta Westwood, 1853, Proc. ,Zoo[. Soc. London, 21: 161, pl. 33, fig. 2.
Type-locality: Mexico.
Platysamia polyommata Tepper, 1883, Bull Brooklyn Ent. Soc., 5: 66, fig. 3.
Type-locality: Southern Arizona.
Eupackardia calleta ab. semicaeca Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 236.
Type-locality: Jalapa, Mexico.
Eupackardia calleta form caeca Draudt, in Seitz, 1929, Die Gross-Schmetterlinge der Erde, 6: 720.
Type-locality: Not given.
Eupackardia calleta form digueti Bouvier, 1936, Mem. Mus. Natl. Hist. Nat., nouv. ser., 3:
279, pl. 4, fig. 8. NEW SYNONYMY.
Type-locality: Guadalajara, Mexico.

This distinctive and rather peculiar species should be recognized immediately from the
colored illustrations. Within the region where it occurs, from southern Texas and southern
Arizona into Mexico, there is nothing else that looks like it. The sexes are colored alike,
although the male has narrower wings than the female; the outer margin of the forewing is
usually strongly concave in the male, convex to only slightly concave in the female. The
species is partly diurnal, the males flying during the morning when mating occurs; the females
fly and oviposit at night. The well-differentiated male genitalia and their significance in
establishing the relationships of calleta were discussed in the generic diagnosis.
In Texas, calleta has been found from the lower Rio Grande Valley north to the vicinity
of Victoria, Beeville and Port Lavaca, farther up the Rio Grande at Lake Walk (now submerged beneath the Amistad Reservoir), Val Verde County, in the Basin of Big Bend
National Park and at Alpine, Brewster County (Blanchard, in litt.). In Arizona it is present
at lower elevations in the Chiricahua Mountains, Cochise County, Santa Rita Mountains,
Santa Cruz County, and the Santa Catalina and Baboquivari Mountains, Pima County.
Many have been collected at such well-known sites as Madera Canyon, Brown's Canyon
and Sycamore Canyon. The range of calleta extends southward through Mexico at least to
Veracruz. It has also been reported from Guatemala (Draudt, in Seitz, 1929: 720).
No significant amount of geographical variation is apparent in this species, specimens
from Mexico differing from ours only in their somewhat larger size. Judging from material
in the United States National Museum, females from Veracruz commonly have a wing
length of about 70 mm; few of those from Texas or Arizona exceed 60 mm in this measurement. Males appear to differ correspondingly, but they also show more size variability
in the same locality than do females. Specimens from Texas and Arizona are probably
indistinguishable.
Eupackardia calleta has two periods of emergence annually in Texas, in the early spring and
again in the fall. The spring flight, which occurs in March, would seem to represent only a
partial emergence, as a larger flight takes place in the fall from early September to November. There is some uncertainty here, as always, as to how closely the dates on specimens
reared from cocoons correspond to the actual time of flight in nature, but it is reported that
collected cocoons do produce adults only during these two periods of the year. Blanchard
(in litt.) reported the capture of an adult at light in Big Bend National Park on 4 September
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and another at Alpine on 6 September, both in r964. For Arizona, the limited information
on flight periods seems confused, possibly because time of emergence may vary with altitude
or weather conditions. Larvae collected from ocotillo in the mouth of Madera Canyon,
Pima County in r959 produced adults between 27 June and 18 July of the following year.
Other Arizona specimens in collections are dated June, and 12 and 22 July. Collins and
Weast ( 1961 : 21) reported that the flights in Arizona commonly take place in August during
the rainy season. Perhaps there is normally only one generation in Arizona.
The males are midmorning fliers, mating between 8: oo and 1 1: 30 a.m. in Arizona. In
Texas most matings occur after 9:00 a.m. (Collins and Weast, 1961: 21). The females fly
at night and are attracted to light like those of the genus Callosamia. With respect to the
flight habits of both sexes, E. calleta most closely resembles C. securifera.
The usual food plant of calleta in Texas is ceniza, Leucophyllum frutescens (Berl.) ( =texana
Ben th.), a native scrophulariaceous shrub commonly cultivated as a hedge plant, but at
4,400 feet in the mouth of Madera Canyon, Pima County, Arizona, larvae were found by
R. W. Hodges on ocotillo, Fouquieria splendens Engelm. (Fouquieriaceae) and reared to maturity by J. G. Franclemont. The species is reported to feed also on catclaw, Acacia species and
on mesquite, Prosopis species, in Arizona (Collins and Weast, 1961: 22). The larvae may be
reared in captivity on ash, lilac, privet, willow, pepper tree and species of Prunus.
The first instar larva is marked dorsally with thin black segmental rings like that of
Callosamia promethea but, unlike Callosamia, these dark markings are retained to maturity,
being somewhat modified from stage to stage and usually broken into series of black spots
or patches. From the fourth instar to maturity the integument about the base of each tubercle
is colored a vivid scarlet and the general effect then is of a strikingly colored, bright green
caterpillar with red and black markings. The tubercles of the mature larva are all moderately
well developed, much like those of Rothschildia forbesi or Samia cynthia, and each is armed
at the tip with a group of short, black spines. The dorsal and subdorsal tubercles on the
second and third thoracic segment and the first abdominal segment are slightly longer than
those on succeeding segments. The larva was well illustrated in color by Packard (1914,
pl. I I, figs. 2-5).
The smooth, teardrop-shaped cocoon, which closely resembles that of Rothschildia forbesi,
was further described in the discussion of the genus. In the collection of the United States
National Museum there is preserved one of these cocoons containing small pebbles. This had
been used as a rattle by an Indian medicine man in Arizona.
Galleta was described from a male and female that emerged (in August) from pupae
collected in Mexico. The exact locality was not given but could have been somewhere in the
state of Veracruz, judging from other species described by Westwood from the same collection. This was the part of Mexico most accessible to foreign travellers at that time and much
of the early insect material came from there. Galleta is easily recognized from Westwood's
colored illustration of the male type. Polyommata was based on one rather worn female from
Arizona which also is easily recognized from the figure accompanying the original description. The type is in the Tepper collection at Michigan State University, East Lansing,
Michigan. The name semicaeca was proposed for a minor variant in which the discal spot of
the hindwing is absent and that of the forewing is much reduced. The type is a very large
female in the United States National Museum. Caeca was proposed for a similar but more
extreme variant in which the discal spots are absent on both wings. The type was a female in
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the Draudt collection, probably from Mexico. Digueti was described as a form or possible
subspecies based on four reared specimens, one male and three females, and the male was
figured by Bouvier (1936, pl. 4, fig. 8). It was thought to be characterized by loss of the
antemedial line of the forewing in the male and narrowing of the postmedial lines and
reduction of the discal spots in both sexes. Since the species is generally variable in these
characters, it seems very doubtful if this form will prove to be constant. The types of digueti
are in the Museum National d'Histoire Naturelle, Paris.
GEN us

Callosamia Packard
Callosamia Packard, 1864, Proc. Ent. Soc. Philadelphia, 3: 379.
Type-species: Phalaena promethea Drury, 1773. Designated by Grote, 1896,
Mitth. Roemer-Mus., Hildesheim, 6: 2.

The adults of this genus are easily recognized by the combination of angulate discal spots,
irregularly waved postmedial line, absence of an antemedial line on the hindwing, and
completely brown, unmarked body. The wing shape does not differ greatly from that of
Hyalophora, although the hindwing is a little more produced posteriorly in the males, as is
also the case in Eupackardia. The species of Callosamia have much less robust bodies than
Hyalophora, the bodies of the males being especially small and slender. The moths are not
conspicuously colored, but are of various shades of brown; they are nevertheless of particular
interest because of their well-developed sexual dimorphism and different daily flight periods,
highly specific for each species. The latter evidently functions as an isolating mechanism
preventing hybridization. The males of two species are exclusively diurnal although the
females are active at night, a situation found also in the genus Eupackardia. Callosamia
consists of three very closely related species confined to the deciduous forest region of eastern
North America from the Great Lakes region to Florida and eastern Texas.
The venation of the forewing differs from that of Eupackardia in having a four-branched
radius. In Hyalophora it may be either three- or four-branched. The eyes of Callosamia are
somewhat reduced, noticeably more so in the two diurnal species than in the fully nocturnal
one. In promethea and securifera the eye is distinctly narrower than the front; in angulifera
it is more nearly the same width. The labial palpi are short, as in the closely allied genera,
not quite reaching the front. The antenna is like that of Hyalophora except that the shaft is
more slender; the segments are cylindrical, not dorso-ventrally compressed as in Eupackardia.
A peculiar feature of the female antenna is that the rami regularly alternate in color, the
proximal pair on each segment being dark brown, the distal pair yellowish. This is characteristic of all three species. The epiphysis and tibial spurs are about the same as in Eupackardia.
The arolium is very large, about twice as long as the slender pulvilli.
The male genitalia are extremely close to those of Hyalophora, with only minor differences
in the shape of parts such as the uncus and valve. The median lobe of the valve is especially
well developed in Callosamia as a long, pointed process; in Hyalophora it is also pointed but is
broader and flattened. The transtilla is thinner and more delicate in Callosamia.
The mature larva of Callosamia is unique within the North American Attacini in having
nearly all of its abdominal tubercles reduced to only slightly elevated, small, glossy black
spots which do not even bear setae, the main exception being the single large middorsal
one on the eighth segment (also, however, without setae). The other genera all have a full
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FIGURE 28: MALE GENITALIA OF CALLOSAMIA SPECIES
a. C. angulifera. District of Columbia
d. Same specimen, aedoeagus
b. Same specimen, aedoeagus
e. C. promethea. Jefferson, New Hampshire
c. C. securifera, lectotype of carolina. Summerville, South Carolina f. Same specimen, aedoeagus

complement of at least the dorsal tubercles well developed, and in Hyalophora those on the
first abdominal segment are enlarged, more or less matching the enlarged thoracic tubercles.
The first instar larva does not seem to differ from that of Eupackardia, having a similar pale
band crossing the front of the head, the same kind of dorsal pattern of transverse black and
yellow bands and similarly developed scoli. The first instar larva of Hyalophora has much
longer scoli and is either all black or black with pale scoli.
The pupa has a very low, rounded cremaster with a rugose surface and a few small,
irregular nodules, but no spines or setae. It is thus immediately distinguishable from the pupa
of Eupackardia, which has very obvious spines. Both genera differ from Hyalophora in the pupal
stage in having very short galeae, these being less than one-fifth the length of the wings,
and male antennae that taper gradually to a pointed tip. The cocoon is double-walled like
April r972

2 33

THE MOTHS OF NORTH AMERICA

that of Hyalophora, but otherwise it is very different, being more compact and attached to the
twig in a different way. Two of the three species of Callosamia enclose the cocoon in a leaf
and cover the petiole of the leaf with silk, securing it to the twig in such a way that it does not
drop off in the winter. The length of the stem by which the cocoon is suspended depends on
the length of the leaf petiole. The third species, angulifera, does not tie the leaf to the twig,
and the cocoon drops to the ground with the leaves in the fall. The cocoons vary greatly in
size and shape, that of promethea being most compact, that of securifera being large and very
irregularly shaped. When fastened to a twig, the attachment is relatively long and flexible,
not short and rigid as in Eupackardia. The cocoon of promethea is almost exactly like that of
Samia cynthia but somewhat smaller.
In host preferences, this genus shows some partiality for species of Lauraceae and
Magnoliaceae, although promethea does feed on trees of many other groups also.
In his revision of 1952 Michener treated Callosamia as a subgenus of Hyalophora, but it is
here restored to full generic rank. The three species of Callosamia form a very compact and
discrete group, sharply differentiated from Hyalophora and Eupackardia in many characters of
the adult, larva and pupa, and with no near relatives elsewhere. Although the three genera
are undoubtedly closely related to one another, the various differences discussed seem more
than adequate to justify the present arrangement.

Callosamia promethea (Drury) (Promethea Moth)
PL.

21,

FIGS.

4-8.

TEXT FIGS.

26 c; 28 e,f (McD 809).

Phalaena promethea Drury, I 773, Illus. Nat. Hist. Exotic Insects,
figs. I, 2 ; index.
Type-locality: New York and Virginia.

2: I 8,

pl.

II,

figs.

I, 2;

Callosamia promethea ab. caeca Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci.,
228, footnote.
Type-locality: New York.

pl.

I 2,

12

(r):

Callosamia promethea is one of the best known of the North American Saturniidae, occurring
throughout almost the entire eastern region of the United States west to the eastern edge of
the Great Plains, and northward into southern Ontario and Quebec. One of the unusual
features of this species is its sexual dimorphism, which is more highly developed than in the
other two species of Callosamia. The female is brown with a normal pattern, but the male is
extremely dark, mostly blackish on the upperside except for a clay-colored outer border.
The male is diurnal and has been thought to be one of the many mimics of the blue swallowtail, Battus philenor (L.). It may be distinguished from the males of angulifera and securifera
not only by its darker color, but also by the absence or near absence of the discal spots on
both wings and virtual lack of any light brown or yellowish shading immediately distad
of the postmedial lines on the upperside. The underside of the male has a pattern almost
exactly like that of angulifera but with stronger reddish shades. The basal half of the hindwing beneath is at least partly a deep maroon in promethea, cinnamon or dark umber brown in
angulifera, and the paler band beyond the postmedial line is strongly suffused with magenta
in promethea, light pinkish to very pale lavender in angulifera. In general the coloring of the
underside of the wings is more intense in promethea, with less contrast between the dark basal
half and paler distal half, and, as on the upperside, the discal spots are very small or absent.
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The female of promethea differs quite conspicuously from that of angulifera in its coloring,
which is a bright reddish brown to umber brown, usually much more intense than the paler
yellowish brown of angulifera. Females have much better developed discal spots than males,
but these are rarely as large as the discal spots in the females of angulifera. The underside of
the female promethea is again more intensely colored than that of angulifera. C. securifera looks
much more like angulifera in both sexes than like promethea but may at once be distinguished
from both by the greatly reduced contrast between the dark basal and paler distal halves
of the wings beneath. Males of promethea somewhat resemble Eupackardia calleta of Texas
and Arizona, but are easily distinguished by the weak, irregularly waved postmedial line,
this line being pure white and even in calleta.
There is little variation in the males of promethea, although sometimes traces of the discal
spots are evident on both wings, as in one of the specimens figured (plate 21, figure 4).
The females are much more variable; their coloring ranging from bright cherry red to a
shade of brown like that of the male of angulifera. Most are of a shade of reddish brown
somewhere between these extremes. This variation occurs in females from the same locality
and seems to be neither geographical nor seasonal, unlike the seasonal dimorphism apparent
in both angulifera and securifera.
The male genitalia of promethea (text figure 28 e,f) differ in many ways from those of securifera and angulifera. All three lobes of the valve differ in shape, especially the saccular one, which
is heavily chitinized and has a rough, finely dentate surface. The costal lobe is unusually
broad, and the median lobe is very long and slender, nearly like that of securifera. The
aedoeagus is about one-third longer than in the other species, and there are two unusually
large, sharp-pointed cornuti on the vesica.
In the east coast region promethea occurs from Millinocket and Lincoln, in Penobscot
County, Maine (A. E. Brower, in litt.) to Cassadaga, [Volusia County], Florida (Kimball,
1965 : 68). East of Maine, it is not known to occur in New Brunswick or Nova Scotia. It does
occur in the vicinity of Montreal, Quebec and Ottawa, Ontario, and has been reported
from numerous localities in southern Ontario, mostly in the Niagara Peninsula (McGugan
et al, 1958: 42; Riotte, in litt.), and in Michigan north to Chippewa County (Nielsen, in litt.).
The known northwestern limit is Mille Lacs County, Minnesota, reported by Collins and
Weast (1961: 25). In the south it occurs westward through the panhandle of Florida,
Alabama, Mississippi and Louisiana to eastern Texas where, according to Blanchard
(in litt.), it is present in Tyler, San Jacinto and Montgomery Counties. In Iowa it occurs at
least as far west as Cedar Rapids (Collins and Weast, 1961: 25), and in Missouri it is known
from the eastern but not the western half of the state (Heitzman, in litt.), although Cockerell
(in Packard, 1914: 228) mentioned a record from Bentonville, in the northwestern corner of
Arkansas. Within these geographical limits, promethea may turn up anywhere; it tends to be
locally abundant in some parts of its range, absent in others. There are some areas, as in
Connecticut and New York, where it was formerly regarded as a common moth, but now
seems to have declined in numbers to the point where none have been seen for many years.
Promethea has only one generation in the northern part of its range, but farther south is
double-brooded like the other two species of Callosamia. It is reported to be single-brooded
in Massachusetts, New Hampshire and Vermont, but possibly double-brooded in Rhode
Island (Eliot and Soule, 1902: 240). Forbes (1923: 673) reported a partial second brood,
presumably with reference to New York State. It is partially double-brooded in Cape May
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County, New Jersey (Worth, 1970: 36). Data for Michigan (Nielsen, in litt.) indicate one
brood, flying mostly in June and early July, although occasional records for late July and
even August suggest that a few second brood emergences may occur. In the vicinity of
St. Louis, Missouri there are two broods, with the larvae pupating in July and October
(Heitzman, in litt.). Two broods are clearly indicated by the data for Mississippi, the first
flying from March to May, the second in July and August (Mather, in litt.), and di'e records
for South Carolina and Florida show a similar pattern. In eastern Texas the first brood appears
in April, although there is no information on the second brood for that area.
The males of promethea are exclusively diurnal, seeking out the females very actively in
the afternoon and early evening. They may sometimes begin flying as early as 1 :oo or 2 :oo
p.m., but most activity occurs between 4 :oo p.m. and sunset. Recent experiments with the
three species of this genus in South Carolina by Dominick and Edwards showed that females
of promethea began calling males between 3 :oo and 4 :oo p.m. EST, which was three to four
hours before sunset. Females of the other diurnal species, C. securifera, commenced their
sexual activity at about IO :oo a.m., or four to five hours after sunrise, and the males ceased
flying between three and four o'clock in the afternoon, just around the time that promethea
begins (Dominick and Edwards, personal communication). A caged female of promethea,
unmated, placed outdoors at the right time, may attract males in large numbers. Females of
this species, although they mate by day, evidently do not actually fly at that time but only
after dark, when they oviposit. Only the females are attracted to light.
There is no positive evidence that hybridization involving promethea ever occurs in nature,
although the combination promethea ~ x angulifera cS' can be obtained by hand-pairing and
the resulting hybrids successfully reared in the laboratory (Remington, 1958: 800). Eggs
from the reciprocal cross did not hatch, however. Further crosses involving the hybrids were
generally unsuccessful except that a small proportion of eggs hatched from the backcross to
male promethea. Hybrid maies show intermediacy between promethea and angulifera in the
discal marking and in the contrast between ground color inside and outside the postmedial
line, although their aspect is more like angulifera than promethea. Collins and Weast ( 1961 :
114) mentioned that the female hybrid looks like promethea except for larger discal markings.
Regarding choice of food plant, 58 newly hatched hybrid larvae preferred Prunus serotina
(32) to Liriodendron ( 17) to Sassafras (Remington, 1958: 800). No specimens have been found
in collections which are thought to resemble the laboratory F 1 hybrids and, if natural
hybridization occurs, it is extremely rare. There can be little doubt that the differences in
mating times between the species provide an effective barrier. Callosamia promethea and
Samia cynthia also can sometimes be mated in confinement although hybrid progeny from this
cross have only rarely been produced. Two such hybrids are figured (plate 16, figures 6, 7).
Promethea larvae feed on a variety of food plants, but with definite preferences that seem to
vary geographically. Reported hosts include the following: black cherry, pin cherry, green
ash, white ash, sassafras and tulip tree (McGugan et al, 1958: 43); apple, pear, plum, willow,
cherry, lilac, ash, sassafras, tulip tree, sweet gum, Viburnum, poplar, etc. (Eliot and Soule,
1902: 239); ash, lilac, buttonbush, spicebush, sassafras, Prunus species, sweet gum, tulip
tree, maple, basswood, barberry and birch (Collins and Weast, 1961 : 26) ; sassafras, lilac
and persimmon (Heitzman, in litt.). In the winter of 1971 a large number of promethea
cocoons were found by R. B. Dominick and C.R. Edwards in the Francis Marion National
Forest, Charleston County, South Carolina, entirely on sweetleaf (horse sugar), Symplocos
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tinctoria (L.) L'Her, despite the occurrence in that vicinity of other species of trees and shrubs
upon which the species would normally feed elsewhere. This apparently represents a new host
record for promethea, and one of particular interest inasmuch as the species appears to be
associated exclusively with Symplocos in that area. The preferred hosts are said to be ash and
lilac in the vicinity of Toronto, Ontario (McDunnough, unpublished manuscript), also
ash and lilac in Wisconsin, buttonbush in southern Michigan, and white ash, wild cherry
and basswood in Maine (Collins and Weast, 1961 : 26). I once collected a number of cocoons
at Jefferson, Coos County, New Hampshire, where they were found on choke cherry, hazel
and white ash, most commonly on the ash. Heitzman (in litt.) reported that Sassafras albidum
(Nutt.) Nees is the preferred host in Missouri, and Blanchard (in litt.) reported that the few
cocoons that he found in Texas were on buttonbush, Cephalanthus occidentalis L.
The larva of promethea was figured in color by Holland ( 1903 and later editions, pl. 1,
fig. 2) and Packard (1914, pl. 12, pl. 13, figs. 1-3). However, most of the supposed differences
between promethea and angulifera mentioned in Packard (p. 234) are unreliable and probably
within the range of variation of both species. One must look very hard to find any differences
between the last instar larvae of promethea and those of angulifera or securifera. In promethea,
the small black tubercles generally appear better developed as conical processes rather than
as simple black dots or small, rounded prominences. The two dorsal rows on the abdominal
segments are almost uniformly developed in promethea and angulifera, whereas in securifera
those on the first abdominal segment form a pair of small but distinctly elevated, fleshcolored tubercles. The front of the head in promethea bears a pair of small black dots. These
are lacking in angulifera but may be present and even better developed in securifera. The red
dorsal tubercles on thoracic segments two and three are somewhat swollen and clavate in
promethea, more nearly cylindrical or even slightly tapered in the other two species. Also, the
last instar of promethea does not have a prominent, pale yellowish subspiracular stripe as do
the other species. The first instar larva of promethea is heavily and contrastingly ringed with
black; that of angulifera is yellowish with only faint traces of dark segmental rings, and that
of securifera is intermediate in this respect. Other markings, such as the black and yellow banding of the head and prothoracic segment, would also probably serve to distinguish the larvae
in this stage, but I do not have sufficient material to be sure of the value of these characters.
The cocoon of promethea is smaller and more compact than those of the other species of
Callosamia. It remains on the tree throughout the winter, hanging by a silken stem which
originally encased the petiole of the leaf within which the cocoon was spun. Usually this
leaf, which partially surrounds and closely adheres to the cocoon, weathers away, its imprint
remaining on the surface, and the actual petiole of the leaf may also disappear during the
winter, leaving the cocoon suspended from the twig only by the flexible but strong stem of
silk. The cocoon of angulifera is larger and more irregularly shaped, lacks a silk stem and
drops to the ground with the leaves in the fall. That of securifera, although overwintering on
the tree, is of very different appearance from the cocoon of promethea, being over twice the
size, of a more stout and irregular shape, and enclosed in the relatively large, tough, partially
evergreen leaves of the sweet bay which do not ordinarily weather away. The cocoon of
promethea is most similar to that of Samia cynthia but a little smaller and of a more brownish
color, not usually weathering to the pale gray shade characteristic of cynthia.
Both sexes of promethea were well figured by Drury and there is no question as to the
identity of the species. The name caeca Cockerell was proposed for an aberrant female in
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which the discal spots are filled with blackish suffusion on both wings, obliterating the usual
pale shade with which these spots are marked. The type, which is in the United States
National Museum, is in other respects a normal specimen.

Callosamia angulifera (Walker)
PL.

21,

FIGS.

9, 10;

PL.

22,

FIGS.

Samia angulifera Walker, 1855, List
the British Museum, 5: 1224.
Type-locality: North America.

1-4;

TEXT FIG.

28 a, b (McD. 810).

of the Specimens of Lepidopterous Insects

Callosamia angulifera ab. aurantiaca Igel, 1928, Internatl. Ent. ,?,eits. Guben,
Type-locality: Not given.

in the Collection

22:

of

155.

Callosamia angulifera occupies much of the same region as C. promethea but does not occur as
far north or west, its range being limited to that of its food plant, tulip tree. The male of
angulifera is easily distinguished from that of promethea by its relatively well-developed,
whitish, angulate discal spots on both wings, its much lighter brown coloring, and especially
by the strong contrast between the light-shaded area beyond the postmedial line and the
much darker median area basad of this line. It may be distinguished from the male of
securifera also by the greater contrast between the distal third and the median area of both
wings, but more easily by comparison of the undersides. In angulifera the very pale area
beyond the postmedial lines beneath forms a light pink band that contrasts sharply with the
deep red-brown area before the postmedial line (plate 21, figure 8). In securifera the outer
area is darker and the contrast weak. The female of angulifera is perhaps less easily recognized,
although it is a lighter, yellower shade of brown than the female of promethea, and the discal
spots are larger, that of the forewing being much better developed. The general coloring of
the female is close to that of securifera, but again the discal spots are paler and more prominent, and the differences in contrast on the underside are comparable to those of the
males. Also, the dark portion of the underside of the hindwing in the female is mahogany
red in angulifera, rusty orange-brown in securifera. Of the three species of Callosamia, sexual
dimorphism is least developed in angulifera, a characteristic probably related to the nocturnal
habits of both sexes.
There is some seasonal variation in angulifera, adults of the summer brood (plate 22, figures
3, 4) being noticeably darker than those of the spring brood, although summer males are
still not as dark as males of securifera. Summer females have more blackish scaling in the
median space, as do the summer brood females of securifera. There seems to be little or no
geographical variation in this species.
The male genitalia (text figure 28 a, b) differ from those of both promethea and securifera in
having the slender, pointed median lobe of the valve relatively short. The one or two cornuti
on the vesica of the aedoeagus are much smaller than those of promethea, about the same as
those of securifera, and the aedoeagus is of intermediate length.
Angulifera occurs from Rhode Island and Massachusetts to the northern counties of
Florida and west to the Mississippi River. It is present northward in central and western
New York (Ithaca, Buffalo), and in southern Michigan north to St. Clair County. The only
Canadian records are from Rondeau Provincial Park, Ontario, on the shore of Lake Erie
southeast of Chatham (Riotte, in litt.). The western limits are uncertain although the species
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is known from central and northern Mississippi (Mather, in litt.) and Tennessee. I am not
aware of any records for states west of the Mississippi River, but the species is to be expected
wherever the food plant grows. Angulifera is at times common, often the commonest saturniid
in Maryland, Virginia and the Carolinas, ranging from the coastal plain to an elevation of
about 4,000 feet in the southern Appalachians.
Callosamia angulifera has one generation in the northern part ofits range but two generations
southward. It is uncertain just where the transition from one to two broods occurs. At
Ithaca, New York, emergence takes place in June, and there is no second brood, although if
the species is reared in captivity a few second brood individuals will emerge in September
(Franclemont, personal communication). Available dates for Michigan range from rnJune
to 21 July, with one late record for 18 August which was probably a second brood specimen
(Nielsen, in litt.). In Michigan, then, it appears that the main flight period is limited to early
summer, with only occasional second brood emergences. The limited data suggest that this
same pattern prevails throughout the Middle Atlantic States and possibly as far south as
Virginia and the mountainous areas of the Carolinas. In coastal South Carolina, however,
angulifera has two full broods, the first appearing in April, the second in August. For Florida
the first brood is reported as early as 6 March, and again the second brood in August
(Kimball, 1965: 68). For Mississippi there are records of adults collected in every month
from April to September (Mather, in litt.).
Unlike the other species of the genus, angulifera is entirely nocturnal with respect both to
mating and egg-laying activity. Both sexes are attracted to light, whereas only females of
promethea and securifera are collected at light. Mating is reported to occur between dusk and
midnight, with a peak of activity around 10:00 p.m. (Collins and Weast, 1961: 31); my
observations on the flight time of this species in Maryland and the Carolinas would seem to
be in agreement.
The larvae of angulifera feed in nature only on the tulip tree, Liriodendron tulipifera L., as far
as is known, although it has been reported that they will also accept sassafras. The occasional mention oflarvae on sweet bay has possibly resulted from confusion with C. securifera.
The larva in all instars was illustrated in color by Packard (1914: pl. 13, figs. 4-6; pl. 14
figs. 1 -5). It is extremely similar to the larva of promethea and of securifera, but lacks the two
small anterior black dots on the head. The red dorsal thoracic tubercles are cylindrical or
tapered as in securifera, not swollen as in promethea. The last instar may have a pale subspiracular stripe much like that of securifera. Several other minor and doubtful characters are
mentioned under promethea. The first instar larva is more easily distinguished, being nearly all
yellowish, only very faintly marked with dark rings.
In spinning its cocoon, the larva of angulifera does not secure the petiole of the leaf to the
twig with a coating of silk as do the other species. The cocoons drop to the ground when the
leaves fall, and thus are rarely found. They are about 1½ inches long, irregularly ovoid and of
a dull, dark brown color. Cocoons of C. angulifera somewhat resemble those of Automeris io or
Actias luna, but the wall is double, consisting of two thin, tough layers of silk partially bonded.
Angulifera was described from one male and one female obtained by Edward Doubleday and
could have come from any of several places where he collected between St. Johns Bluff,
Duval County, Florida and Trenton Falls, New York. The types are in the British Museum
(Natural History). The name aurantiaca was proposed for a pale yellowish aberration, and
there is a possibility that it may actually refer to the female of securifera.
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Callosamia securifera (Maassen)
PL.

21,

FIG.

11;

PL.

22,

FIGS.

5-10;

TEXT FIG.

28 c, d (McD. 810a).

Samia securifera Maassen, in Maassen and Weymer, 1873, Beitr. zur Schmetterlingskunde, 3,
figs. 50, 5 I,
Type-locality: "Amer. centr." [Believed to be incorrect; see discussion].
Callosamia angulifera var. carolina]ones, 1908, Ent. News, 19: 231.
Type-locality: Summerville, Berkeley County, South Carolina.

This little-known southern species closely resembles angulifera but is undoubtedly distinct.
Its sexual dimorphism is about as well developed as that of promethea. The male is darker
than the male of angulifera, although not quite as dark as promethea, and the female is of a
lighter yellowish brown than that of angulifera. The discal spots are about the same as those
of angulifera except that the one on the hindwing is further reduced and frequently missing
in the males. The greatest difference in wing coloring may be seen on the underside,
securifera having greatly reduced contrast between the dark area basad of the postmedial
line on the hindwing and the paler, pinkish or purplish area beyond it. Some seasonal and
geographical variation is also found in this species which, added to the problem of insufficient material, has undoubtedly contributed to the long delay in its acceptance as a
valid species. Both sexes of the summer brood are noticeably darker than their spring brood
counterparts, and spring females from Florida are a distinctly paler yellowish brown than
those from South Carolina. Two females from Alabama appear intermediate. Securifera
also differs from the other two species of Callosamia in characters of the male genitalia,
in its host plant, the structure of its cocoon and in the time of day during which mating
activity occurs. The species is known to occur only from South Carolina to Mississippi and
southward into Florida.
Frank Morton Jones, who redescribed this species as carolina in 1908, subsequently studied
its life history in some detail ( 1909) and believed it to be a distinct species, although few others
have agreed with him. Forbes ( 1923: 673) did treat it as distinct, but McDunnough persisted
in regarding it as only a subspecies of angulifera, even in his unpublished work on the Saturniidae ofNorthAmerica written about 1950. This view has been accepted by most, in the absence
of more adequate information. Haimbach (1928) emphasized that the species Jones had described as carolina was distinct from angulifera, and even correctly synonymized the names
carolina and securifera. C. L. Remington (personal communication) first noted that the three
species of Callosamia differ in pattern of daily flight activity and must thus be effectively isolated
by a time barrier. It has recently been possible to verify this through the combined observations of several other lepidopterists, most notably R. B. Dominick and C. R. Edwards, who
have collected and intensively studied all three species in Charleston County, South Carolina.
The male genitalia most closely resemble those of angulifera except that the slender,
pointed, median lobe of the valve is much longer than the costal lobe (about the same length
in angulifera), the costal lobe is slightly wider, the uncus and juxta are of slightly different
shape, as iS' apparent from the text figures, the distal connection between the two arms of the
gnathos appear to be membranous only, not chitinous, and the aedoeagus is longer. Promethea differs most conspicuously in having a still longer aedoeagus with two much larger
cornuti, a still wider costal lobe on the valve, and a heavily chitinous, pointed and serrated
saccular lobe.
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There are records of securifera only from Berkeley and Charleston Counties, South Carolina,
Mobile, Alabama, Stone and Harrison Counties, Mississippi, and from a number oflocalities
in Florida. I have seen material from the Archbold Biological Station, near Lake Placid,
Highlands County and Oneco, Mana tee County, and Kim ball ( 1965 : 68) listed the following additional records from Florida: Warrington [Escambia County]; Quincy [Gadsden
County]; Monticello [Jefferson County]; Gainesville; Tampa, Fruitville [Sarasota County].
Packard (1914, pl. 14, fig. 5) figured a female of securifera from Winter Park [Orange County],
Florida as a "variety of angulifera. " The species can be locally common, and many have
been collected in South Carolina and Florida. Although females are attracted to light,
relatively few have been collected in this way. Males are ordinarily obtained only by
collecting the cocoons, attracting them with a captive female, or by rearing.
The flight period of the spring brood lasts for about two weeks in the vicinity of McClellanville, South Carolina, but the time of emergence varies according to whether the season has
been an early or a late one. The moths may appear as early as 17 April, or be delayed until
about I May. The flight of the summer brood is reported to occur there between I August
and 22 August (Dominick and Edwards, personal communication). Data for Florida
indicate that the spring brood flies from 27 February to 25 March, but there is insufficient
information on later generations. Kimball (1965: 68) reported captures on I May, 19July
and 4, 8 and 13 September. Possibly more than one summer brood is indicated for that region.
It has also been observed in South Carolina by Dominick and Edwards (personal communication) that males of securifera begin flying three to four hours after sunrise and cease
four to five hours before sunset, the last straggler being seen at about 3 :30 p.m. EST. By
placing caged, unmated females outdoors during this period of the day, many wild males
were attracted. The diurnal flight period is reported to occur about two hours later in
Highlands County, Florida (C. L. Remington, personal communication). Although sexual
activity occurs during the day, it appears that the females fly only at night, as is the case
with promethea. Emergence from the pupa occurs between sunrise and 9 :oo a.m. The flight
activity of promethea in South Carolina begins in late afternoon, three to four hours before
sunset, and thus there is an interval of about one hour in the afternoon when neither species
is flying.
Callosamia securifera appears to feed exclusively on sweet bay, Magnolia virginiana L., and
is to be expected only in the vicinity of southern swamps and low, moist areas in the pine
woods where this tree grows commonly. The distribution of the host, which continues up the
coast as far as Massachusetts, evidently extends far beyond that of the moth.
The larva of securifera hardly differs from that of angulifera or promethea. I have studied a
large set of photographic color transparencies of the various instars of securifera and angulifera
made by R. B. Dominick and have been able to find only a few rather subtle characters by
which one might be able to distinguish the species. The first instar larva of securifera is more
prominently ringed with black, being intermediate between the larvae of angulifera and
promethea in this respect. That of angulifera is only faintly marked with dark rings. In the third
instar the two black dorsal tubercles on the ninth abdominal segment are about twice as long
as wide in securifera, not more than half this length in angulifera. In the last instar of securifera
the red thoracic tubercles are longer, more slender and cylindrical, and are not as intensely
red, becoming pale and whitish toward their bases. The pair of dorsal tubercles on the
first abdominal segment is developed as two small but distinct, yellowish or flesh colored
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processes, thus differing from the simple, raised black spots representing these tubercles on
subsequent segments. The large, middorsal yellow tubercle on the eighth abdominal segment
is longer in securifera, being two to three times longer than wide in this species, only about
twice as long as wide in angulifera. There is a quite conspicuous, pale yellowish lateral stripe
marking the abdominal segments. Angulifera is somewhat similarly marked, but not promethea.
The head is marked with the same black dots as in promethea, although in securifera these may
be elongated. The head of angulifera commonly lacks such dots, although on the basis of the
South Carolina material, it appears that they may sometimes be present.
In his discussion of the life history of this species, Jones ( 1909: 50) mentioned his experience in trying to get the young larvae to feed on different species of trees, including
another species of Magnolia, sassafras, spicebush, wild cherry and tulip tree. These trials all
failed except that a few larvae were reared, with difficulty, on tulip tree.
The cocoon of securifera is attached to the twig with silk in much the same manner as that
of promethea and remains on the tree during the winter. It is much larger and stouter than
the cocoon of promethea and more than twice the size of the cocoon of angulifera. It is more
loosely constructed than either, the inner and outer layers being better separated by a tough,
insulating silken matrix. Its irregular shape depends somewhat upon the way in which the
large leaves of the food plant have been folded about it. The leaves generally adhere to the
cocoon through the winter, but such silk as is exposed weathers to a pale silver-gray. The
position of the cocoons varies from one to about 15 feet above the ground. Dominick and
Edwards (personal communication) report that they have seldom found more than three
cocoons per tree, usually only one, despite the fact that the adult lays the eggs in clusters of
six to nine. The cocoons were well illustrated by Jones ( 1909, pl. 2). Some pupae of securifera
from McClellanville, South Carolina have yielded adults of an ichneumonid parasite, Gambrus
nuncius (Say), a species that also parasitizes promethea and angulifera.
The figures of the types of securifera in the work by Maassen and vVeymer are very adequate
colored representations of a male and female of the present species, and I believe that there is
virtually no doubt as to its identity. The type-locality given, Central America, may have
resulted from confusion as to the source of the specimens, or from an inadequate knowledge
of New World geography. Draudt ( 1929: 721) also expressed the opinion that Central
America was a false locality, and figured (pl. 129c) a male and female reputed to be the
types of securifera. There is little reason to doubt that this is so. They agree fairly well with the
figures of Maassen and Weymer except that Draudt's figure of the female appears too yellowish, most closely resembling the females from Florida. I think it probable that the types
of securifera actually came from Florida or somewhere on the Gulf Coast. The saturniids of
southern Mexico and Central America have been extensively collected, and no species of
Callosamia is known to occur there.
Carolina was described from 14 male and IO female cotypes (syntypes), all reared from
cocoons collected by Jones from Magnolia virginiana in Berkeley County, South Carolina.
Several of these are in the collection of the United States National Museum, and I hereby
designate as the lectotype of carolina the male figured herein on plate 22, figure 6, and text
figure 28c, d. It bears the following labels: "Berkeley Co./S.C.-April '08/Coll. F. M. Jones.;
C. carolina/ F. M.Jones/ Cotype; type/ no. 11920/ U.S.N.M.; Photo for/ Cockerell/ 1912;
slide no./ 1314 o/D. C. Ferguson; Figured in/ Moths of America/ North of Mexico." It is
the same specimen as the male figured by Cockerell (in Packard, 1914, pl. 59, fig. IO).
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Hyalophora Duncan
Hyalophora Duncan, 1841, inJardine, Naturalist's Library, 32: 124, 132.
Type-species: Phalaena Bombyx cecropia Linnaeus, 1758. Designated by
Bouvier, 1936, p. 270.
Platysamia Grote, 1865, Proc. Ent. Soc. Philadelphia, 5: 228.
Type-species: Phalaena Bombyx cecropia Linnaeus, I 758. Original designation
(p. 227).

This is a complex of four closely related species limited to the Nearctic Region, and of
generally more northern distribution than is usual in the Saturniidae. The ranges of all
extend well into Canada, and one has an exclusively Canadian Zone distribution; very few
Mexican records for Hyalophora are known, and at least in part these may have been a
result of introduction. The familiar cecropia moth is the largest and best known member of
the group, being perhaps the largest of all species of moths in North America (depending on
the measurement used). Species of Hyalophora are easily recognized by their color and
characteristic pattern. The discal spots are lunate or kidney-shaped and completely opaque;
the postmedial bands are regular, that of the hindwing being evenly curved. The antemedial band of the hind wing is reduced to a patch of whitish hair at the very base of the
wing, or missing, and the red body is marked with a wide, white dorsal collar behind the
head and white segmental rings on the abdomen. Unlike those of the two preceding genera,
the species of Hyalophora are entirely nocturnal.
The wing shape does not differ greatly from that of Callosamia or Eupackardia except that
the hindwing is more rounded, not as much produced posteriorly in the males. In the
venation of the forewing, the radius may be three- or four-branched, thus sometimes
resembling the four-branched radius of Callosamia but not the two-branched radius of
Eupackardia. The front, at its narrowest, is about equal to the width of an eye, and the
labial palpi are similar to those of Callosamia, being moderately short and not reaching the
front. The male antennae appear longer and wider than those of the closely related genera,
the rami being about one-third longer and continuing long nearly to the tip of the antenna.
The rami are about twice as long in the male as in the female. They show no alternation
of color in the female as in Callosamia. The segments are cylindrical, not flattened as in
Eupackardia. The leg structure is about the same as in Callosamia and Eupackardia.
The male genitalia are very similar to those of Callosamia except for minor differences in
the shape of certain components such as the uncus and the valves. The transtilla is more
heavily developed, and the pointed median lobe of the valve is flattened, not cylindrical.
The characteristic larva of Hyalophora varies little from species to species and is easily
distinguished from the larvae of other saturniid genera. In the mature larva the dorsal
tubercles are all well developed and brightly colored, usually red or yellow, and those of
thoracic segments two and three and abdominal segment one are conspicuously enlarged,
being about twice as large as those on abdominal segments two to seven. The first instar
larva hardly differs structurally from that of Callosamia or Eupackardia, although all the
tubercles are two to four times longer, and the color pattern is different, the larvae being
all black or with only the tubercles, or bases of the tubercles, yellowish. There is no dorsal
pattern of transverse black and yellow bands.
April 1972

243

THE MOTHS OF NOR TH AMERICA

a

b

FIGURE 29: MALE GENITALIA OF HYALOPHORA SPECIES

a. H. cecropia, aedoeagus. Marion, North Carolina '
b. H. columbia, aedoeagus. Lincoln, Maine
c. H. gloveri gloveri, aedoeagus. Glenwood Springs,
Colorado

d. H. gloveri nokomis, aedoeagus. Miniota, Manitoba
e. H. gloveri reducta, paralectotype. Gibson Gulch,
11,000 feet, Park County, Colorado
f. Same specimen, aedoeagus

The pupa, like that of Callosamia, is without spines or hooks at the caudal end; it differs
from Callosamia, however, in that the galeae are more than one-fifth the length of the wings,
and the male antennae have the sides approximately parallel for the greater part of their
length, tapering rapidly to a blunt, rounded tip. Species of Hyalophora spin a large, doublewalled cocoon of highly _characteristic shape, rounded at the posterior end and rather pointed
at the anterior end, and securely fastened to the twig longitudinally for the greater part of its
length. Thus the cocoon remains rigidly attached to the twig throughout the winter. No
other saturniids in North America attach their cocoons in quite the same manner; all other
Attacini either suspend the cocoon by a slender petiole or by an anterior loop that encircles
the twig.
In larval feeding habits, the genus varies from dependency on a single host (H. columbia)
to acceptance of a wide variety of trees and shrubs. Hyalophora columbia is the only species in
the Saturniinae and one of only five or six in the North American Saturniidae known to feed
on a conifer.
The genus Hyalophora has no close relatives outside of North America. The African
Drepanoptera antinorii Oberthur does have a strikingly similar pattern, except for its
subhyaline discal spots and lack of an antemedial band. However, this resemblance 1s
superficial only, antinorii belonging to a group much more closely related to Samia.
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The use of Hyalophora versus Platysamia has been widely misunderstood. The name Hyalophora
Duncan was applied to this group by Bouvier (1936b), apparently through an unfortunate
misinterpretation of Grote's remarks concerning the type of the genus ( 1865: 229). Bouvier's
use of the name was accepted by Michener (1952: 497), and since that time Hyalophora has
been widely used, not only for the species of Platysamia, but Callosamia and Eupackardia as
well, Michener having treated these as subgenera.
Duncan's original definition of Hyalophora is extremely unsatisfactory. After listing "S.
atlas, hesperus, cecropia, etc." as belonging to his first primary group, he stated: "To S. atlas
and its congeners, distinguished by their great size, development of the palpi, large vitreous
spaces on the disk of the wings, etc. we would assign the name Hyalophora." However, the
species that Duncan figured under this generic name were cecropia and promethea (1841,
pis. 11, 12), which neither fit his description nor the derivation of the name because they do
not have vitreous spaces (subhyaline discal spots) on the wings. This discrepancy was either
unnoticed or disregarded by Duncan, who may have figured cecropia and promethea only
because specimens of these happened to be available to him. For nomenclatural purposes,
however, cecropia must be considered one of the originally included species regardless of the
fact that atlas (Attacus atlas) and hesperus (Rothschildia hesperus), also included, are the ones
that actually fit Duncan's description.
The problem from there on is one of semantics, and the argument depends upon one's
interpretation of Grote's remarks in a footnote to his paper on the Bombycidae of Cuba
(1865: 227-228). In Grote's discussion of the three species included by Hubner in the genus
Samia (cynthia, cecropia and promethea), each of which Grote thought should be regarded as the
type of a different genus, he wrote: "The second species, Phalaena (Attacus) cecropia, of
Linnaeus, is properly the type of an American genus for which I have elsewhere proposed to
use Duncan's generic term, Hyalophora. It becoming evident to me that the use of this term
is liable to objection, for the reason that it is not properly restricted by its author, and that
it has been loosely used for a variety of species, I am constrained to propose a new name for
it." On the same page he then proposed the new genus Platysamia for cecropia and its allies.
A search ofGrote's earlier papers provided no explanation of his use of the words "elsewhere
proposed", and I am certain that what was meant was that he had at some previous time
considered using Hyalophora for cecropia, perhaps proposing to do so in discussion with his
contemporaries, but not in print. In 1865 Grote was unaware that such terms as "proposed",
"type" and "typical" would later become rigidly construed as they assumed more specific meanings in taxonomy, and he commonly used them in the sense of their standard
dictionary definitions. His intention not to use Hyalophora is all the more obvious because
the statement in question was part of the preamble to his definition of the new genus
Platysamia; he would hardly have restricted one generic name by designating a type-species
and then on the same page propose a new name for the very same group. In effect, Grote said
that he had earlier intended to use Hyalophora, with cecropia as the type-species, but had since
abandoned the idea, deciding instead to propose the new generic name Platysamia. This is
not a type-species designation for Hyalophora but its acceptance by Bouvier, and later also
by Michener, is binding nevertheless (see International Code of ,Zoological Nomenclature, 1964,
Article 69a (iii)) .
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KEY TO LIVE FOUR TH (PENULTIMATE) INST AR LARVAE
OF THE GENUS HYALOPHORA
1.

2.

With some red or orange dorsal
thoracic tubercles; Rocky Mountain
region and eastward ..................... 2
With all dorsal thoracic and abdominal
tubercles pale yellow, or with only black
markings; west ofRocky Mountains only euryalus
Paired dorsal tubercles on thoracic
· segments 2 and 3 bright red, dorsal
abdominal tubercles lemon yellow .... cecropia

Paired dorsal tubercles of at least first
abdominal segment red or orange ......... 3
3. All dorsal tubercles deep orange or
coral red; Rocky Mountains and
Great Plains regions ................ gloveri
Dorsal tubercles on thoracic segments
2-3 and abdominal segment I reddish,
all remaining dorsal tubercles flesh
colored or paler; northeastern . . . . . . columbia

KEY TO LIVE FIFTH (LAST) !NSTAR LARVAE
OF THE GENUS HYALOPHORA
1.

With at least 2 pairs of red dorsal
tubercles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Without red tubercles, all dorsal pairs
being yellowish . . . . . . . . . . . . . . . . . . . . . . . . 3

2.

Three pairs of red dorsal tubercles,
one each on thoracic segments 2 and 3,
and abdominal segment 1 . . . . . . . . . columbia
Two pairs of red dorsal tubercles, those
on abdominal segment I being yellow .. cecropia
in part

3. The three pairs oflarge dorsal tubercles
on thoracic segments 2-3 and abdomi-

nal segment I conspicuously ringed
with black ........................ euryalus
These tubercles without distinct black
rings ................................. 4
4. Dorsal tubercles on abdominal segment I largest; all lateral tubercles
encircled with a black ring at the base .. gloveri
Dorsal tubercles on thoracic segment 2
largest, or equal to those on abdominal
segment 1 ; lateral tubercles not encircled with black ................. cecropia
in part

Hyalophora cecropia (Linnaeus) (Cecropia Moth*, Robin Moth)
PL.

18,

FIGS.

1, 2, 5.

TEXT FIGS.

26 d, 29 a (McD. 804).

Phalaena Bombyx cecropia Linnaeus, 1758, Systema Naturae, rnth Edition, I: 496.
Type-locality: North America.
Samia cecropia ab. macula Reiff, 1911, Z,eitschr. Wiss. Insektenbiol., p. 235.
Type-locality: Not given.
Samia cecropia ab. uhlerii Polacek, 1928, Bull. Maryland Acad. Sci., 7(3): 41-43, illus.
Type-locality: Fort McHenry, Baltimore, Maryland.
Samia cecropia form obscura Sageder, 1933, Ent. Rundschau, 50: 209.
Type-locality: U.S.A.
Samia cecropia form albofasciata Sageder, 1933, Ent. Rundschau, 50: 209.
Type-locality: U.S.A.

This familiar moth needs little in the way of introduction. It is found throughout almost the
entire United States east of the Rocky Mountains, across southern Canada from Nova
Scotia to Alberta, and evidently ranges well to the west of the continental divide in the states
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of Utah and Washington. Throughout most of this vast area there is nothing else that looks
like cecropia, although some possibility of confusion exists along the western fringe of its
distribution where it overlaps with H. gloveri, and in eastern Canada, Maine, Michigan and
Wisconsin where it overlaps with H. columbia. Cecropia is the only species in which the white
postmedial band is heavily and contrastingly shaded with red outwardly, and most of the
interspecific hybrids involving cecropia still show some trace of this red band, often altered
to purplish. Reference to the colored figures should obviate the need for further description.
Females of maximum size may be regarded as the largest lepidopterous insects found in
North America, but by only a small margin because large specimens of A. polyphemus fall
only slightly short of the same limits. Species of Citheronia and some sphingids also come close,
in weight if not in wing area. Of the sample of 174 specimens of cecropia in the United
States National Museum collection, a number of females measure 5¾ inches in wing expanse, although most are 5½ inches or smaller. Only one expands a full 6 inches. I have
seen another example of this size in the collection of Dominick and Edwards, taken in South
Carolina. Cecropia has long been called the robin moth by British lepidopterists, but this
name is really of American origin, having been first used by Gene Stratton Porter in her
book, Moths of the Limberlost (1912: 81, 130).
The male genitalia differ only slightly from those of the other three species of Hyalophora,
but may be distingu,ished by having the longest aedoeagus, with a single, moderately large
terminal spine connected to the sclerotized, tubular portion of the aedoeagus or very nearly
so, not occurring as a detached element on the vesica. Also, the median, ventral, fingerlike
process of the valve is very long, varying from pointed to lobe shaped but never as heavily
sclerotized as in columbia; the apical (costal) lobe of the valve has, in the three other species,
a transverse ridge in the middle of the ventral side, especially prominent in columbia, but
vestigial or wanting in cecropia; the saccular lobe tends to be more roundly shaped and
substantially larger than in the other species.
Hyalophora cecropia is generally distributed throughout the mainland of Nova Scotia and
New Brunswick, is reported from Prince Edward Island, thence westward across Canada to
Alberta, and northward approximately to a line drawn from Quebec city to Prince Albert,
Saskatchewan. Most Ontario records are for the southeastern corner of the province, but
cecropia has been reported from as far north as Cochrane and Kapuskasing. There appear to
be no records for the region immediately north of Lake Superior, but it reappears around the
Lake of the Woods and along the Minnesota border. In western Canada, cecropia is at times
abundant in the prairie region of southern Manitoba and Saskatchewan, and extends into
southeastern Alberta at least to the fork of the Bow River and the South Saskatchewan
(McGugan et al, 1958: 40-41). Kenneth Bowman (1951: 133) reported it from as far north
as Beaverlodge in the Peace River District, west central Alberta. In the United States
National Museum there is a specimen from the Blackmore collection labelled Victoria B.C.,
but it is uncertain whether this can be considered reliable. Cecropia occupies the entire eastern
region of the United States from Maine to northern Florida, west to, and evidently in
places beyond, the Rocky Mountains. In Florida it seems limited to the northern border
region; in Texas it is reported from Rosenberg and Conroe, near Houston (Blanchard, in
litt.), near San Antonio, and it even occurs as far south as Brownsville according to a specimen from there in the United States National Museum, dated 23 March 1940. The exact
western limits are uncertain, and it is likely that the distribution in the Great Plains region is
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discontinuous, depending on availability of food plants. It is known from eastern Montana, the
Black Hills)n South Dakota, Troy and Lawrence, Kansas, the vicinity of Boulder, Colorado,
and Stockton, Utah. In the United States National Museum I discovered a single male from
the J. C. Hopfinger collection taken at Brewster, Washington, 15 May 1933. It is labelled
"BAR", which is believed to refer to a bar in the Columbia River near Hopfinger's home,
where he often collected. The specimen was further labelled by the collector: "First wild
S. [amia] c. [ecropia] in State of Washington." This moth is a normal cecropia in all respects,
not flushed with red, and there is every reason to believe that the record is authentic. In
Mexico, cecropia has been reported from Jalapa, in Veracruz, and there is a quite normal
looking specimen so labelled in the collection of the United States National Museum.
Hoffmann (1942a: 235) expressed the opinion that the species had been introduced and
became only temporarily established there.
During the present century cecropia is supposed to have extended its range much farther
west than the region originally occupied. According to Sweadner ( 1937: 175), "P. cecropia
has replaced P. gloveri in eastern Montana within the past fifty years, has become plentiful
in southern Alberta within the past few years and has invaded the Black Hills within the
decade. Cockerell reported that P. cecropia had invaded the territory of P. gloveri at Boulder,
Colorado in 1929." This could well be so. However, was there enough collecting in those
areas prior to that time for anyone really to know whether the species was present? It was
reported from Helena, Montana, as early as 1880 (Packard, 1914: 213), but this could have
been a misdetermination. Cecropia is subject to very great, long term fluctuations in numbers,
and one wonders if a large periodic increase in an existing population, previously present at
a low level, was mistaken for an invasion. It could indeed appear as such. During more than
20 years as a resident collector in Nova Scotia, I saw cecropia come and go twice in the
vicinity of Halifax. Some years when it seemed there were no cocoons to be found anywhere,
an occasional adult would appear when I was collecting with lights, indicating the continued
presence of a population so thin that it could conceivably be assessed as totally absent.
Despite the broad zones of contact between cecropia and columbia in the north, and cecropia
and gloveri in the west, evidence of natural hybridization is extremely limited. Although the
occurrence of wild hybrids between cecropia and columbia has been mentioned in the literature
(e.g., Collins and Weast, 1961: 14; Sweadner, 1937: 211), I have seen no authentic specimens, with the possible exception of the male figured, despite my intensive collecting year
after year in Canada where the two occur in complete sympatry. Such hybrids in nature
must be exceedingly rare, and probably only partially viable. This seems especially curious
because columbia males will mate freely with cecropia females that are tied out. It is interesting
to note that the distributions of columbia and cecropia are not merely adjacent, but that the
range of columbia lies within that of cecropia, perhaps completely so because there are now numerous records of the latter from localities farther north than any known records of columbia.
Sweadner (1937: 210) considered cecropia and columbia to be mutually exclusive, but obviously
that assumption is not true. This matter is further discussed under Hyalophora columbia.
The relationship between cecropia and gloveri is somewhat similar. Although these two
species interbreed freely in captivity, there is little evidence that they have successfully
done so in nature. Sweadner (1937: 212) reported that he had specimens of both taken in
consecutive years in the same part of the Black Hills, South Dakota, and, assuming that
cecropia had just recently invaded that area, remarked: "What the effect of these invasion.s
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will be remains to be discovered." On a field trip to the Black Hills in 1966, while associated
with the Peabody Museum of Natural History, Yale University, I collected at light a very
well marked specimen that appeared to be pure gloveri in every respect, and was given a
specimen of cecropia by a local resident who had caught it in the same general area (near
Hill City) a little earlier in the season. The specimen of cecropia was suffused with red as is
not unusual even among eastern specimens such as the female figured from Connecticut
(plate 18, figure 2). It could thus have been pure cecropia, or may have had a trace of gloveri
in its ancestry. The point is that a comparison of my records with those of Sweadner shows
that gloveri and cecropia have occurred together in the Black Hills for at least 30 years without
undergoing any significant phenotypic alteration. The complete intergradation that I am sure
Sweadner expected has not occurred. Also, one species has not displaced the other as his
mutual exclusion theory might have predicted. Despite the mating behavior of these
species in captivity, it is obvious that natural barriers to hybridization are highly effective.
However, the unusual amount of reddish suffusion apparent in some western specimens of
cecropia does suggest that interspecific crossing may at some time have occurred. In the
United States National Museum there is a specimen from Hysham, Treasure County,
Montana, that does indeed appear as though it had acquired a trace of gloveri coloring
through introgression. Remington ( 1968: 393) reported slight to moderate hybridization
in central Colorado and western North Dakota. All such specimens are very nearly pure
cecropia; nothing as obviously intermediate as the reared hybrid figured (plate 20, figure 8) is
known to occur in nature, as far as I am aware. In the coloring of cecropia there is no consistent east-west gradient, as single specimens from Washington and Utah are without
reddish shading, being exactly like dark eastern examples.
Whether natural hybridization occurs between cecropia and H. gloveri nokomis from Manitoba
to Alberta is uncertain, although Sweadner ( 193 7 : 2 1 1) thought that he detected evidence
of this. Even the F 1 hybrids from the various possible crosses are so extremely variable that _
any assessment of ancestry based on appearance is somewhat risky.
Hyalophora cecropia is almost unique among the large eastern Saturniinae in having only
one brood throughout its range; single-broodedness is characteristic of all the species of
Hyalophora. Across the northern states and southern Canada the flight period is mostly in
June. Dates of capture range from 4 June to 11 July in Nova Scotia, 27 May to 5 August
in Michigan, with by far the greatest number of records being for June. In Connecticut it
also flies in June, in Virginia in May, in Missouri from late April to early June, in South
Carolina in April, Mississippi from March to June, and northern Florida in March and
April. Single records were taken at Brownsville, Texas, 23 March 1940, Stockton, Utah,
7 June 1915, and Brewster, Washington, 15 May 1933.
As would be expected from its unspecialized feeding habits, cecropia occurs in widely
diverse habitats, and at least in some parts of its range has been regularly found both in
urban and rural situations. In the winter of 1906, cocoons were so numerous they could have
been collected by the bushel in the city of Indianapolis, Indiana (Porter, 1912: 121). It is
reported that cocoons have been collected along Lake Shore Drive in Chicago, Illinois, a
location isolated by many miles of city, but the extent to which the species may still be
found in and about cities is uncertain. I have had little success in finding cocoons in recent
years and suspect that the mercury vapor lamps now used for street lighting have taken a
heavy toll of all the large moths. However, one of the specimens figured I collected recently
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at light at Hamden, Connecticut, a densely populated area adjacent to New Haven. The
other two examples illustrated were taken in or at the edge of large wilderness areas.
Although a great variety of deciduous trees and shrubs have been mentioned as food
plants, several stand out clearly as favorites. These are Manitoba maple or box-elder
(Acer negundo L.), various wild cherries and wild plums (Prunus species), apple (Pyrus species),
willow (Salix species), lilac (Syringa species), green ash (Fraxinus pennsylvanica var. subintegerrima (Vahl) Fern.), southern bayberry or wax myrtle (Myrica cerifera L.) and American
elm ( Ulmus americana L.). In Nova Scotia I found cocoons on chokecherry (Prunus virginiana L.),
pin cherry (Prunus pensylvanica L.£) (several times), Amelanchier species, Crataegus species,
Spiraea latifolia (Ait.) Borkh., Viburnum cassinoides L., Alnus rugosa (DuRoi) Spreng., Betula
populifolia Marsh., Populus species, probably tremuloides Michx., and Acer rubrum L. For the
Deep South pecan and plum have been mentioned as common hosts, although in the vicinity
of McClellanville, South Carolina, where cecropia is quite common, the cocoons are nearly
always in Myrica cerifera (R. B. Dominick, personal communication). For additional information on the food plants, see Packard (1914: 212) and Collins and Weast (1961: 2). Food
preferences may vary locally as some moth breeders have reported best results with various
species of wild cherry (Villiard, 1969: 123), others with box-elder, apple, or willow. Eliot
and Soule (1902: 254) wrote that the largest cecropia they ever saw was from a cocoon found
on willow in a swamp. Cocoons are reported to occur frequently on lilac bushes, but I have
never seen one on lilac.
The larva of cecropia has been illustrated and the life history described many times,
beginning with John Abbot (in J. E. Smith, 1797, 1: 89, pl. 45). The cocoon was first illustrated by Mark Catesby in his Natural History of Carolina ( 1731). Again, one cannot at
present do better than consult the detailed description and fine colored figures in Packard
(1914: 211-217, pls. 5, 7, 8). There is also a colored figure in Holland's Moth Book (1903 and
subsequent editions, pl. 1, fig. 8). Larval differences between cecropia and the other species
of Hyalophora are discussed under the respective species.
The big brown cocoons, where found, are conspicuous objects on the leafless trees and
shrubs in winter. They do not hang by a stem like those of promethea, but are longitudinally
and usually rigidly fastened to a twig along most of one side. At first there are usually leaves
adhering to the cocoon but these soon weather away. They are almost invariably in shrubs
or small trees, and may occasionally be so low as to be concealed by the dead grass and weed
stalks near the base of a bush, and where the pupae may be eaten by mice. I have never
seen a cocoon higher than 15 to 20 feet above the ground and most are lower. The cocoons
vary greatly in size and shape, there being a small, tough, compact form and a large, baggy,
more irregularly shaped form with a thinner outer covering. Various possibilities have been
considered in an effort to explain the differently shaped cocoons; some lepidopterists have
thought that it was a sex difference, with male pupae in the smaller cocoons, female pupae
in the large, baggy ones; others have maintained that it was an ecological difference, the
large cocoons representing a lowland or swamp form, the compact ones an upland form, or
the large cocoons occurring near the ground, the compact ones higher up. These theories
appear to have been long since disproved, as adults of both sexes emerge from cocoons of
either shape, and both kinds of cocoons may be found in the same tree (Eliot and Soule,
1902: 254). Whether both kinds of cocoons are spun by the same reared brood would seem
to be a crucial observation, but I have found no author who is explicit on this point. The
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cocoons also vary in color, even before they have weathered, usually through different
shades of brown, although very rare green ones have been reported.
The possibility has also been suggested that two almost indistinguishable sibling species
are involved, and this idea may be worth further investigation. Casual observations in the
Midwest (Illinois, Missouri) gave the impression that there are two emergence periods
separated by a two- or three-week interval (C. L. Remington, personal communication),
but there is no evidence that these are in any way correlated with the two types of cocoons.
There does appear to be an element of geographical variation in the shape of the cocoon
because, of the many that I collected in Nova Scotia, all were of the tight, compact variety.
In South Carolina, however, only the large baggy cocoons have been found (R. B. Dominick,
personal communication). In my study of cecropia I could find no tangible evidence to support a sibling species hypothesis, but as several years of methodical investigation would
obviously be required to solve this problem, it cannot be considered to have been disproved.
Therefore, astonishing though it may seem, there is still a need for incisive, thoroughly
scientific collecting and rearing of cecropia.
Although Linnaeus, in his original description of this species, cited figures published by
Catesby in the .Natural History of Carolina, he also indicated that there was a specimen in the
Museum Ludovicae Ulricae. As this is the actual specimen seen by Linnaeus, it would have
to be regarded as the type. It is probably the specimen figured by Clerck ( 1764, 2, pl. 49,
fig. 1), as indicated by Aurivillius ( 1882: 14 7). The exact type-locality is not known. An
aberrant form obtained as a result of temperature experiments was named macula by Reiff;
in this form the forewings have a complete series of black submarginal spots corresponding
to a similar, heavier series on the hindwings. One male and two female types are deposited
in the collection of the Museum of Comparative Zoology, Harvard University. Uhlerii is a
rather striking aberration in which the area beyond the postmedial line on both wings is
broadly paler and heavily shaded with orange. It was the only notably abnormal specimen
obtained from about one hundred cocoons collected in the vicinity of Baltimore in 1926.
Obscura was proposed for a melanic male with reduced pattern, albofasciata for an aberrant
female lacking all red beyond the postmedial band, this area being all white. These were
both reared from pupae imported to Germany from the United States and were in Sageder's
collection. The exact type-localities and present location of the specimens are not known.

Hyalophora columbia (S. I. Smith)
18, FIGS. 3, 4, 6, 7, 8 (PL. 18, FIG. g and
hybrids). TEXT FIG. 29 b (McD. 806).
PL.

PL. 20, FIG.

5 show columbia x cecropia

Samia columbia S. I. Smith, 1865, Proc. Boston Soc. Nat. Hist., 9: 343.
Type-locality: Norway, Maine.

This relatively little-known northern species has a narrow distribution extending from Nova
Scotia, New Brunswick and Maine west through southern Quebec and Ontario, Michigan
and northern Wisconsin, to southeastern Manitoba. It is most closely related to H. gloveri,
and some brightly colored females may closely resemble gloveri except for their smaller
size. However, a relatively dull, dark, semimelanic appearance is more characteristic of
columbia across most of its range. It is the smallest species of Hyalophora but averages only
slightly smaller than H. gloveri nokomis, with which it was at one time confused. Columbia is
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restricted or nearly so to what seems a peculiar food plant for this group, eastern larch or
tamarack (Larix laricina (DuRoi) K. Koch). It is our only species in the subfamily Saturniinae which regularly feeds on a conifer. Its known distribution does not extend as far in
any direction as does that of the host, although there is still a good chance that it occurs
more extensively northward than available records indicate. It is reported to have been
reared once on chokecherry.
A noteworthy peculiarity of columbia, of course, is its exclusively northern, Canadian zone
distribution, a feature very nearly unique among North American Saturniidae. Its range
nevertheless appears to be completely encompassed by that of the much more widely
distributed H. cecropia, and there has been some confusion of identification between the two
species, small examples of cecropia having occasionally been mistaken for columbia. The two
are actually very distinct as adults, as larvae, and in the form and texture of the cocoon.
The best single recognition feature for the adult of columbia is the absence of red shading
beyond the white postmedial band. If diffuse red scaling does occur in this area of the wing
in a specimen which otherwise looks like columbia, it is a hybrid. The distribution of columbia
is contiguous or nearly so with that of H. gloveri nokomis in southern Manitoba, but as far as
is known there is no intergradation, and the two forms are usually distinguished readily by
differences in color. Nokomis is light and brightly colored; columbia is darker and duller.
The male genitalia differ from those of cecropia in several obvious characters. The aedoeagus
tends to be stouter, with the apical tooth situated farther out on the vesica; the pointed
medial process on the ventral margin of the valve is more heavily sclerotized; there is a
prominently elevated, rounded, longitudinal ridge crossing the inner face of the costal lobe
of the valve, and the saccular lobe of the valve and the saccus tend to be shaped somewhat
differently from those of cecropia. The male genitalia of columbia are much closer to those of
H. gloveri nokomis, and it is doubtful if there is any consistent difference between them.
Although now known for over one hundred years, columbia has been collected so infrequently that a listing of specific localities where it has been found may be of interest. In
Nova Scotia columbia has been taken at Debert, Colchester County, Green Bay, near Petite
Riviere, Lunenburg County, Bridgetown, Annapolis County, and at Caledonia and White
Point Beach, Queens County (all at light); in New Brunswick I collected a female at light
near Dorchester, Westmorland County (the parent of two specimens figured on plate 18),
and it was also found by the Canadian Forest Insect Survey at Oromocto, near Fredericton,
and several other localities in the southeastern corner of that province; localities for Maine
include Mount Desert Island, Hancock County, Lincoln and Orono, Penobscot County,
and Norway, Oxford County. Forbes (1920: 674) mentioned New Hampshire, and there
are specimens in the United States National Museum labelled New York. The latter records
are questionable, but as there is no scarcity of larch in the Adirondack region of northern
New York, the presence of columbia is entirely possible. In the province of Quebec, this
species has been reported from Quebec city, Montreal, Danville, and Charlesbourg. For
Ontario, there are records from Almonte, Bell's Corners, Toronto, London, Huntley,
Stittsville, Palmerston Township, Bracebridge, Falkenburg, Fort Francis, Vermilion Bay
(Kenora District), and I am advised by J. C. E. Riotte (in litt.) that there are recent records
(1968-69) for Dorset, Fraserburg and South River in the Muskoka and Parry Sound
Districts. In the United States National Museum there are four old specimens labelled
"Lake Superior". In Michigan columbia is reported from the counties of Wayne, Oakland,
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Washtenaw, Lapeer, Montcalm, Mecosta, Livingston, Newaygo, Dickinson, Jackson and
Ingham (M. C. Nielsen, in litt.). Collins and Weast (1961: 14) report it from the following
three localities in Wisconsin: Cedarburg Swamp near Cedarburg, Ozaukee County, Anvil
Lake, Vilas County, and Merrill, Lincoln County. Sweadner (1937: 181) reported columbia
from the swampy region east of Winnipeg, Manitoba, and this is supported by more recent
records of the Canadian Forest Insect Survey (McGugan et al, 1958: 42, and map, p. 41).
Hyalophora columbia is a characteristic species of boggy, poorly drained, acid soil Canadian
Zone woodland where there is an abundance of larch, usually growing in association with
black spruce, balsam fir, and often with jack pine. Larch tends to invade old fields and
meadows where conditions are right, and also grows, sometimes stunted, sometimes luxuriantly, around the edges of open sphagnum bogs. Such conditions, so characteristic of
much of the known range of columbia, provide the ideal habitat. Smith, in the original description of columbia, gave the following description of the habitat in the type-locality, where
he found about 20 cocoons: "All the cocoons were found, during the fall and winter, upon
or near an extensive bog covered with low bushes. They were mostly attached to Nemopanthes
canadensis [Nemopanthus mucronata (L.) Trel.] and Rhodora canadensis [Rhododendron canadense
(L.) Torr.]; a few were found upon Kalmia angustifolia and maple, and one upon a larch.
The larvae undoubtedly feed upon the first two plants, and perhaps upon the others."
Smith was not quite right in his assumptions about the food plants, as all subsequent
evidence indicates that columbia is exclusively a larch feeder. T. N. Freeman (1940) described
a search that he made for cocoons of columbia in the area between Almonte and Ottawa,
Ontario, and his remarks are so pertinent to the present discussion that I quote extensively,
as follows: "The search for cocoons was continued in the fall of 1939, and the time between
the falling of the larch leaves and the advent of snow was considerably lengthened, lasting
throughout most of November. This period was associated with clear bright days and made
ideal searching conditions which resulted in obtaining seventeen living pupae and several
old cocoons. It is interesting to note that almost all of the cocoons obtained were found in
isolated trees with relatively little or no undergrowth except grasses, or along the outside
edges of a larch stand. This is probably due to the ease of maneuverability in these places
during oviposition. Two living pupae were found on a tree that had been well beaten during
the search for larvae in the summer, showing the inefficiency of that method [because of the
firm grasp the caterpillars have upon the twig].
"In general the cocoons were distributed over the whole area investigated, usually in
small closely associated groups which were linked with one another by sporadic distribution.
On the tree, they varied in height from 5 to 35 feet, and more often they were on the side
of greatest light intensity. On large trees they may be found on the upper or lower sides of
main branches not far from the trunk or along small branches farther out, or near the extreme
tip of the main trunk where its diameter is no larger than one of the branches lower down,
either in a horizontal or vertical or intermediate plane-in short, anywhere, except perhaps
along the main trunk lower down or the very small twigs farther out. On small trees, however, the main trunk forms the chief locus of attachment possibly because the branches
and twigs are too small for security. One cocoon which appeared to be a hybrid ~ columbia
x c")' cecropia was found high up on a large tree and well out from the main trunk attached
to a very small twig. In such a location one does not find columbia pupae yet the cocoon
was not quite typically cecropia in character, being deeper brown in color and more compact.
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However this might have been due to the change of food plant as a typical cecropia emerged.
An old cocoon partially destroyed by woodpeckers, quite typically that of cecropia, was also
found on a small larch tree.
"The results of this survey show that columbia still exists in the Ottawa region, and is probably more commonly distributed than is generally supposed. It is quite possible that the
difficulty in finding the cocoons, for it is no easy task, is in part responsible for the supposed
extinction of columbia.''
There was a widespread belief that columbia disappeared from much of its range for the
first 30 or 40 years of the present century, but I agree with Freeman in supposing that this
was due not only to the scarcity of the moth, but to a lack of collecting in the right places.
Sweadner ( 1937: 181) believed that "the principal cause for the restriction of range in
Canada appears to have been the almost complete destruction of the larch ... by the larch
sawfly although disease may have been an equally important factor." Although larch
trees were greatly reduced in size and vigor by the larch sawfly, they were by no means
eliminated, and it is doubtful if columbia was threatened with extinction by this factor. The
first record of columbia for Nova Scotia was taken at Bridgetown, Annapolis County, in 1916,
in the middle of its supposed period of "restriction." It was not seen in that area again until
1952, when I collected one in New Brunswick just a few miles west of the Nova Scotian
border and 1953, when J. McDunnough took one at light at White Point Beach, Queens
County. Intensive collecting with portable lights for hundreds of hours at the right season
and in the right habitat over the next ten years added only three more records, suggesting
that columbia may be regularly present but relatively rare and hard to find over large areas.
Encouraged by Freeman's account, I searched repeatedly for cocoons but never found any.
The 36 year lapse in Nova Scotian records, from 1916 to 1952-53, was probably only the
result of inadequate collecting.
Some hybridization between columbia and cecropia evidently occurs in nature but is rare,
and the F 1 females are said to be sterile (Freeman, 1940: 129). According to Sweadner
(1937: 210), the male hybrids are fertile, and the second generation backcross hybrids may
be fertile in both sexes. Careful scrutiny of the literature reveals that at least some of the
records of natural hybrids may be false, especially those based on cocoons only. Freeman's
experience in having a normal cecropia emerge from what looked like a hybrid cocoon on
larch, already noted, casts suspicion on all reports based on cocoons of intermediate appearance. Apparently cecropia will sometimes feed on larch, and this results in a small moth
and somewhat abnormal cocoon. All of the observations on supposed natural hybridization
gleaned from the literature by Sweadner (1937: 211) are therefore unconvincing. However,
there is one record of a hybrid emerging from a cocoon found on larch in Mecosta County,
Michigan, another collected 13June in Oakland County, Michigan (M. C. Nielsen, in litt.),
and there is the male that I figure (plate 18, figure 9), labelled as though it may have emerged
from a collected wild cocoon. Offspring reared from a female collected at Fraserburg,
Ontario, in 1968, showed signs of cecropia characters, indicating hybrid ancestry or that it
had mated with a hybrid (J.C. E. Riotte, in litt.). In more than 20 years of intensive moth
collecting in Nova Scotia I never saw anything resembling a hybrid, although the distribution of both species and the character of the vegetation in the Maritime Provinces and
Maine imply that they occur together in complete sympatry over a large area. Historical
evidence from early collecting shows that both have been present in that general region
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(Maine) for at least a century, and there seems no reason to doubt that it has been much
longer as the habitat has remained essentially unchanged. The same is probably true
throughout most of the range of columbia. Thus the opportunity for natural hybridization
has existed for a long time. The nature of the contact between columbia and nokomis in
Manitoba, if there is one, is not known. There are no records of wild hybrids or intergradation between these forms of which I am aware, although there appear to have been
cases of hybridization between cecropia and H. gloveri nokomis.
The scarcity of wild hybrids is extremely puzzling in view ofSweadner's remarks about the
behavior of columbia males attracted to cecropia females under simulated natural conditions.
"Near Whitemouth, Manitoba, P. columbia males came in great numbers from a tamarack
swamp and in their frenzied efforts to reach the caged P. cecropia females, two mistook each
other for females and were found in the morning with their claspers [valves] interlocked."
(Sweadner, 1937: 200.)
Some geographical variation is apparent in H. columbia, the specimens from Nova Scotia
and New Brunswick being lighter and colored more like gloveri than those from Michigan and
Ontario. A series from Maine seems intermediate. It will be seen from the illustrations that the
female on plate 18, figure 7, is hardly distinguishable from H. gloveri nokomis. This female was
reared and is below normal size; the usual expanse for females in that area ranges from 3! to 4
inches, for males somewhat less. The color of the median space and basal area is a deep cherry
to mahogany red, variably suffused with black, especially adjacent to the antemedial and postmedial bands. In Michigan, and probably also Ontario, the black suffusion in the median
space tends to be more extensive and in the outer third of the wing more intensified, sometimes resulting in a specimen with the melanic appearance of that shown on plate 18, figure 6.
Most Michigan examples are not this dark but somewhere between the two extremes. The
coloring of the male on plate 18, figure 4, is typical. I have not seen examples from Manitoba.
There are so few specimens captured as adults that the exact flight period is difficult to
determine. Five adults from the Maritime Provinces were collected between 16 June and
4 July, which about coincides with the latter half of the flight period for cecropia in that
region. Columbia was taken as early as 7 June at Orono, Maine. In Michigan it flies from
late May to July, also at the same time as cecropia.
An excellent account of the life history of columbia was published by C.H. Fernald (1878),
in which he made a careful comparison of the larval differences between columbia and
cecropia, and first established that the true food plant was larch. Packard ( 1914, pl. 9, figs.
3-6; pl. 1o, fig. 1) published good colored figures of the larva. There are a number of other
notes by early authors on the life history of this species, and for a list of these, consult
Schussler (1934: 76). The last instar larva is of course smaller than that of cecropia and is a
brighter green, the bluish green of cecropia seeming rather dull by comparison. It has three
pairs of red dorsal tubercles on segments two, three and four; cecropia is variable in this
character and may have two pairs of red tubercles, on segments two and three, or none, in
which case they are all yellow. In columbia, the remaining tubercles, dorsal and lateral, are
all bone white; in cecropia the dorsal tubercles from abdominal segments two to eight are
lemon yellow, those of the supraspiracular and subspiracular rows are bluish.
The cocoon of columbia is usually quite different from that of cecropia, being very small,
firm and compact, of a proportionately more slender, fusiform shape, darker brown in color
but variegated with silvery striations, and with the surface somewhat rugose longitudinally.
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I have been advised that there is a female of columbia labelled" type" in the Museum of
Comparative Zoology, Harvard University.

Hyalophora gloveri gloveri (Strecker)
19, FIGS. 1-4 (PL. 20,
(McD. 805, 805a).

PL.

FIG.

8 shows a cecropia X gloveri hybrid).

TEXT FIG.

Platysamia gloveri Strecker, 1872, Lepidoptera, Rhopaloceres and Heteroceres: 5, pl.
Type-locality: Arizona.

29 c, e,f

I.

Platysamia gloveri var. reducta Neumoegen, 1891, Ent. News, 2: 152.
Type-locality: Gibson Gulch, 11,000 feet, Park County, Colorado.

This beautiful species is primarily an inhabitant of the Rocky Mountain region from Alberta
south to the Guadalupe Mountains, Texas and the Mexican border in Arizona, although it
also ranges eastward across the plains as far as the Dakotas, and westward to the Great
Basin in Nevada. In Canada gloveri extends eastward across the three Prairie Provinces to
southern Manitoba as subspecies nokomis, which differs from nominate gloveri in little other
than reduced size and more specialized feeding habits. Gloveri usually may be recognized
without difficulty by its large size, bright purplish-red median area and broad, contrasting,
evenly grayish outer band beyond the white postmedial band, this latter area being very
uniformly dusted with dark scales, and without any reddish tint except in Arizona specimens.
The only serious problem of identification arises in western Montana and Idaho where
gloveri meets H. euryalus kasloensis, believed by some authors to be an intergrade population of
hybrid origin.
The male genitalia of gloveri are nearly identical with those of columbia, with the same large,
darkly colored, sclerotized tooth on the dorsal lobe of the vesica, and usually a second, much
smaller one on the ventral lobe. Cecropia tends to have only one such tooth, which is not
situated as far out on the vesica and is on the left side, not dorsal. The aedoeagus is almost
as long as that of cecropia but straight, not slightly bent near the middle. Euryalus differs in
having a distinctly shorter aedoeagus, usually with one dorsal tooth similar to, but smaller
than that in gloveri; euryalus may sometimes have a small second tooth, or none at all. The
shape of the valve also tends to be different between gloveri and euryalus, but as both are so
variable it is difficult to make a comparison. The U-shaped (or V-shaped) excavation
separating the costal lobe from the median lobe of the valve in gloveri tends to be narrower,
with the sides parallel or only slightly divergent; in euryalus this excavation is wider and more
open, with the sides commonly diverging at 45°, sometimes nearly 90°. The most obvious
character distinguishing these two species in the male genitalia is the difference in the length
of the aedoeagus.
Most of the material of H. gloveri gloveri in collections has come from the central Rocky
Mountain region in Utah and Colorado. However, it is taken regularly by collectors in
Arizona at elevations of around 4,000 feet and above; it is present in the Chiricahua,
Huachuca, Santa Rita and Baboquivari Mountains and is probably general in suitable
habitats. The most southerly records known are from Pefia Blanca, Santa Cruz County,
at 3,950 feet. Gloveri has been taken in Taos, Socorro and Grant Counties, New Mexico, and
thence extends down the mountains into the part of Texas immediately south of New Mexico,
as Andre Blanchard collected a number of specimens in McKittrick Canyon, Guadalupe
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Mountains on 28 March 1968. Gloveri is also present in California but evidently only in the
counties adjacent to southern Nevada. Johnson (1938) reported the capture of a male
at Lone Pine, Inyo County, in the spring of 1937 (probably April), and a female at Wyman
Canyon, White Mountains, California on Io May 1934. They did not appear to differ in
any way from Utah specimens. In the northern part of its range, gloveri extends eastward a
considerable distance from the main ranges of the Rocky Mountains and is present in the
Black Hills, South Dakota where it has been taken several times, and in the vicinity of
Bowman in the southwestern corner of North Dakota where it has been collected by James
Oberfoell. Frederick H. Rindge (AMNH) reared a specimen from a larva found feeding on
buffaloberry [Shepherdia species] in the north unit of Theodore Roosevelt National Memorial
Park, McKenzie County, North Dakota, in 1955. West of the continental divide, the species
evidently crosses Utah into Nevada, there being a specimen in the United States National
Museum from Baker, White Pine County. In Montana it is known from at least as far west
as Helena, but beyond that point in the northwest gloveri is generally replaced by euryalus.
There are specimens labelled Brewster, Washington, I suspect incorrectly. J. C. Hopfinger,
who lived there, may have distributed to correspondents cocoons reared from stock obtained
elsewhere. All authentic specimens seen from Washington are euryalus, except for one record
of cecropia. Beginning in Montana, and thence into Alberta and Saskatchewan, gloveri
becomes smaller, intergrading to subspecies nokomis. The distribution west of the divide in
Idaho and British Columbia and the present relationship with euryalus remain obscure.
Sweadner ( 1937: 175, 179) maintained that gloveri had disappeared from the region
east of the Rocky Mountains, having been replaced by H. cecropia, but the more recent
records from North Dakota show that his conclusion was premature. As mentioned elsewhere,
Sweadner's report of specimens of both gloveri and cecropia taken in the Black Hills around
1933, and my rediscovery of the same two species there on a field trip in 1966, provide
evidence that gloveri has survived sympatry with cecropia for at least 33 years. The two species
also occur together at Sheridan, Wyoming. There is some evidence of natural hybridization
between gloveri and cecropia in North Dakota, eastern Montana and Colorado, elsewhere
discussed under cecropia. Hybridization across the desert region of southern California,
suggested by Sweadner (1937: 210), is still very doubtful. The population that has been
named kasloensis was thought by Sweadner (1937) to represent complete hybrid intergradation between gloveri and euryalus in western Montana, Idaho, and southeastern British
Columbia, and this problem is discussed in more detail under euryalus.
Some geographical variation is evident in gloveri with respect to size and color. Specimens
from the southern half of the range are largest, but from Colorado northward they become
progressively smaller, culminating in subspecies nokomis in western Canada, a form almost
as small as H. columbia. However, from Montana into southern Alberta the reduction in size
seems especially abrupt. Similar reduction occurs at very high altitudes in Colorado and
possibly throughout the range of gloveri. This high altitude form, named reducta by Neumoegen
(plate 19, figure 4), is believed to represent only an environmentally induced aberration, but
this is not certain. As a number of specimens were taken, the form would seem to be constant
in the type-locality. Apparently it has never been reared. Arizona specimens of gloveri tend
to be light colored and very bright, the red in the median space being relatively free of
blackish suffusion and approaching a tawny pinkish, or sometimes almost a brick red
shade. Arizona specimens are also peculiar in often having a distinct reddish or purplish
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suffusion of the otherwise gray space beyond the postmedial line. In Colorado, Utah and
northward, the red in the median area tends to be darker, often a rich claret, and variably suffused with blackish scales. Occasional examples have the white discal spots, especially that of
the forewing, reduced almost to obsolescence, giving the moths a rather strange appearance.
Hyalophora gloveri has one brood, flying in late spring and early summer, at least throughout most of its range. Although there are a few Utah records for May, the main flight occurs
in June in Utah, Colorado and northward. There are also records for July, especially at
higher elevations. There is some uncertainty about the number of generations toward the
southern edge of its distribution, however, where the spread of dates from 28 March to
9 August is hard to reconcile with a univoltine life history. Gloveri has been taken in the
Guadalupe Mountains, Texas on 28 March, in the Chiricahua Mountains, Arizona on
16 April, in Madera Canyon, Santa Rita Mountains on 24 May, in July and on 9 August,
and at Canelo and Pefia Blanca, Santa Cruz County, in mid-July and 9 August. Differences
in elevation and climate between these localities are hardly that significant, and it appears
that gloveri may have a spring and a summer brood in southern Arizona. If so, it is the only
case of a bivoltine life history in the genus Hyalophora.
The reported food plants of gloveri include various willows (Salix species), alder (Alnus
species), wild currant (Ribes species), chokecherry (Prunus virginiana L.), and buffaloberry
(Shepherdia species). There is hardly enough information available on the natural hosts to
allow conclusions as to which are preferred, or whether such preferences vary geographically.
Although the larvae are reported to be fussy feeders, not always easy to rear in captivity,
they have been successfully reared on willow and chokecherry, in the latter instance preferring the youngest leaves of sapling shoots and refusing older leaves. They would also feed on
Prunus serotina Ehrh., but much preferred P. virginiana (Eliot and Soule, 1902: 247). Comstock
(1931) reported the rearing of a brood from Salt Lake City, Utah on a Salix species and
published a photograph of the larva.
The larva, in the penultimate instar, has all of the dorsal tubercles from thoracic segment
two to abdominal segment eight deep orange, changing in most cases to bright coral red.
All of the lateral tubercles, as well as the small dorsal ones on the first thoracic segment,
are pale blue, more or less marked with black. In the last instar all of the tubercles that were
previously orange or red have become yellow; the lateral tubercles are still all pale blue,
encircled with black at their bases. The body of the caterpillar is a dark gray green, the head
yellow green. All the larval stages were figured in color in Packard ( 1914: pls. 8, 9).
The cocoon of gloveri is very much like that of columbia-slender, fusiform, but more
pointed at the anterior end, very firm and compact, dark brown, and longitudinally ribbed
and striated with lustrous, silvery silk. Cocoons are said to be difficult to find, even by
experienced collectors.
On the colored plate accompanying the original description, Strecker figured both sexes
of gloveri, upperside and underside, and there is no doubt as to the identity of the species.
However, there is a problem concerning the type-locality and the types. Strecker named
the species after Townend Glover, who first showed him specimens of it. These first specimens
were supposed to have come from" South Cal.", as recorded by Glover (" lower California",
as misquoted by Strecker). Sweadner ( 1937: 177) investigated the history of these specimens
and expressed the belief that Glover had misinterpreted "Col." (an early abbreviation for
Colorado), in the collector's handwriting, as "Cal.", and that the type-locality was
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actually southern Colorado, a much more likely source than southern California. Strecker's
comment that Glover had received such characteristic Colorado butterflies as Limenitis
weidemeyerii and Parnassius smintheus along with the material of H. gloveri provides additional
evidence. However, the question that remains is whether that was the type material. Strecker
figured both sexes, but indicated in his text ( 1872: [6]) that he had received for his own
collection only one specimen, a female from Arizona. This specimen, if it still exists, should
be with the Strecker collection at the Field Museum of Natural History, Chicago.
The type lot of reducta consisted of a number of examples collected by Bruce at II,ooo feet
elevation in Park County, Colorado in July 1890. There are two of the original specimens in
the United States National Museum, a male and a female, which look almost exactly alike.
I hereby designate as the lectotype the female figured (plate 19, figure 4), which is labelled
"Platysamia gloveri v. reducta Neum., Type ~-" Although still of somewhat uncertain status,
the name reducta is here assigned to the synonymy.

Hyalophora gloveri nokomis (Brodie)
19, FIGS. 5, 6
(McD. 8o6a).

PL.

(PL.

20,

FIGS.

6, 7 are ofcecropia X nokomis hybrids).

TEXT FIG.

29 d

Platysamia columbia nokomis Brodie, 1894, Biol. Rev. Ontario, 1 (4) : 104.
Type-locality: Carberry, Manitoba.
Platysamia columbia winonah Brodie, 1894, Biol. Rev. Ontario 1(4): 104.
Type-locality: Near Pelly, N. W. T. [Pelly, Saskatchewan].

Across the plains region of western Canada, from Alberta to Manitoba, there occurs a very
small form of gloveri which has become a rather specialized feeder on wolf willow, or silverberry, Elaeagnus argentea Pursh. This is Hyalophora gloveri nokomis. Although almost as small as
H. columbia, nokomis tends to be more brightly colored and looks exactly like a diminutive
form of gloveri. It differs from "reducta", the high altitude Rocky Mountain form of gloveri,
in having a normal pattern. Because of inadequate material from North Dakota and Montana, I am able to say little about the nature of the transition from nominate gloveri to
nokomis, and do not know whether the specimens from North Dakota, which I have not seen,
should be referred to the northern or the southern subspecies. It is interesting to note that
the usual food plant of nokomis, and Shepherdia, the shrub on which a larva of gloveri was
reported as feeding in North Dakota, are both in the Elaeagnaceae.
A confusing zone of intergradation occurs within Alberta, as specimens from Lethbridge
are almost normal gloveri, those from Medicine Hat look intermediate, and specimens from
the vicinity of Calgary are more like nokomis except that they do show a trend toward the
distortion of pattern characteristic of form "reducta ". Such inferences, based mainly on
poor specimens or inadequate reared material (which is sometimes abnormal), must remain
tentative until large samples of good specimens from the crucial areas are studied.
There seem to be no significant differences in the male genitalia between nokomis and
gloveri, or between nokomis and columbia.
Although the zone of transition in Alberta, and perhaps in Montana and North Dakota,
needs further study, it can be said in general that nokomis occurs from the foothills region of
Alberta to southwestern Manitoba, perhaps about as far east as Winnipeg. The record from
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Pelly, Saskatchewan (type of winonah) indicates that it occurs north about to the latitude of
Saskatoon at the Manitoba-Saskatchewan border, although in Alberta it is reported from
Rochford Bridge, about 60 miles northwest of Edmonton.
Again, since nearly all material in collections has been reared, there is little information
on the natural flight period, but it would seem to be about the same as for other species of
the genus in the northern states and southern Canada. Bowman ( 1951 : 133) gives simply
May and June for Alberta. There is only one brood.
The principal food plant of nokomis is Elaeagnus argentea Pursh, although it also feeds to
some extent on willow (Salix species) (Sweadner, 1937: 183). The Canadian Forest Insect
Survey reported four larval collections from silverberry (Elaeagnus) and one from willow
(McGugan et al, 1958: 40). F. H. Wolley Dod (1904: 349) wrote of his experience with this
form (as columbia): "I have occasionally found empty cocoons of a Samia on Salix near the
head of Pine Creek [in the foothills near Calgary] ... During a trip made down the north
bank of the Bow River in 1899, I noticed larvae that I took to be Columbia common in some
spots on osier [Salix species] growing on the river banks. Dr. Fletcher has bred moths from
larvae from the Lacombe district which he tells me are 'more like Gloveri than my conception of Columbia'. He reports that the larvae at Lacombe feed on Elaeagnus argentea, but I
have never observed them on that shrub myself." Henry Skinner (1908: 354) published
a report from his correspondent, the Rev. Clement Hoyler of Strathcona, Alberta, from which
the following is quoted: "About 75 per cent. of the cocoons I obtained this season were
attached to young willow shoots, as far as they were brought to me attached to anything.
The remainder were attached either to rose bushes, balsam or trembling poplar, and in
individual cases to the stalks of an herb, the twining stem of Lonicera parvifiora and a tamarack
fence-post. In all cases the cocoons were either in the midst of or comparatively near willow
bushes. As to their height above ground, the distance ranged from 8 to 18 inches as a rule."
Referring to his experience in rearing nokomis at Philadelphia, Skinner added: "The larvae
were given a variety of plants (ash, Norway maple, alder, apple), but refused to feed on
any kind but Salix alba, and flourished on it." There are two of these specimens reared from
Hoyler's material in the United States National Museum, and they are unusually dark,
having a melanic appearance.
A long description of the larva of nokomis was published by W. J. Freedley (1908: 350),
based on the willow-feeding stock from Strathcona, Alberta. The larva was described
briefly by Sweadner (1937: 183), whose remarks appear to be based on Freedley's account.
He wrote: "The larvae of Plarysamia nokomis differ structurally from those of P. columbia
in that they lack the heavy black chitinization of the tubercles in the third and fourth stages,
resembling those of P. gloveri or P. cecropia in this respect ... The fourth instar is bluish green,
the dorsal tubercles from segments two to eleven all bright yellow, the side tubercles blue.
The fifth stage is a greenish slate color as in P. gloveri, the dorsal tubercles all being ochre
yellow, those on segments two, three and four having a patch of heavy black chitin on the
side towards the head." No mention was made of the black rings on the lateral tubercles,
supposedly characteristic of nominate gloveri in the last two instars. Another possible difference to be noted is that the dorsal tubercles in the fourth instar were described as all
bright yellow, whereas in gloveri they have been described as red or orange. It would seem
that the larva might closely resemble that form of cecropia in which all the dorsal tubercles
are yellow.
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The cocoon is almost exactly like that of columbia, small, slender, compact, rugose, dark
brown but with strands of lustrous silk on the surface, giving a brassy effect that weathers
to a silvery sheen.
Nokomis was described by William Brodie from specimens reared from cocoons found
attached to twigs of Elaeagnus argentea at Carberry, Manitoba in the spring of 1882. The
types were subsequently lost, along with the unpublished paper containing the descriptions
of both nokomis and winonah, as originally read before a meeting of the Natural History
Society of Toronto. Brodie rewrote the descriptions and published them in 1894. Extracts
from this rare paper were published by James Fletcher (1908) in The Canadian Entomologist,
by Sweadner (1937: 181), and it was reproduced in its entirety byRiotte (1970). Fortunately,
in the absence of types, Brodie's description leaves no doubt as to the identity of nokomis.
The same is not quite as true with respect to winonah, which was based on a unique specimen
reared from a nokomis-type cocoon from "Pelly, N.W.T.", which I presume to be the same
as the present Pelly, Saskatchewan. Brodie thought that winonah was something different
because the specimen was small and unusually brightly colored, but all evidence leads to
the conclusion that it was nothing other than a variant of nokomis. Its coloring and size would
seem to rule out all other known species, and the type-locality is probably well within the
range of nokomis. I therefore have no hesitation in assigning the name winonah to the
synonymy of nokomis.
H. gloveri nokomis and cecropia x nokomis hybrids were at one time reared and distributed
in large numbers by collectors in Manitoba, especially by the late Jack Dennis of Birtle.
While an amateur collector and still only a beginner in the early 194o's, I exchanged
specimens with Dennis and was one of his many correspondents who received cocoons. The
specimens figured on plate 19, figure 6, and plate 20, figure 6, were obtained in this way.
There is some confusion in collections between nokomis and its hybrids, and it is believed that
sometimes these cocoons became mixed. Even Sweadner (1937, pl. 15, fig. 9) figured, as
nokomis, a specimen that is almost certainly a hybrid, judging by the red shading beyond the
white postmedial band. Such red shading probably never occurs in pure nokomis but is
characteristic of hybrids involving cecropia. Whether hybrids between nokomis and cecropia
ever occur in nature is still uncertain, although Sweadner (1937: 211) mentioned what he
thought was one from the Riding Mountains, Manitoba. There is no evidence of natural
hybridization between nokomis and columbia, nor is it clear whether these two taxa are
anywhere in actual contact.

Hyalophora euryalus (Boisduval) (Ceanothus Silkmoth *, California Silkmoth)
19, FIGS. 7, 8; PL. 20, FIGS. 1, 2 (PL. 20, FIGS. 3 and 4 are hybrids of which one
parent was euryalus). TEXT FIG. 30 a-d (McD. 807).

PL.

Saturnia euryalus Boisduval, 1855 (August), Bull. Soc. Ent. France, 3, ser. 2: 32.
Type-locality: California.
Platysamia californica Grote, 1865, Proc. Ent. Soc. Philadelphia, 5: 229.
Type-locality: San Francisco, California.
Saturnia ceanothi Boisduval, 1869, Ann. Soc. Ent. Belg.,

12:

83.

Type-locality: California.
Samia rubra Neumoegen and Dyar, 1894, ]our. New York Ent. Soc.,

Type-locality: "California to Pacific Northwest".
April r972

2:

124.

THE MOTHS OF NOR TH AMERICA

Samia californica ab. parvimacula Grote, 1903, Can. Ent., 35: 109.
Type-locality: Not given.
NOTE-Grote mentioned that the description of the aberration "parvimacula" had appeared
in Insekten-Borse in 1902, but he did not state that it had been named.
Samia rubra kasloensis Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 226, footnote.
Type-locality: Kaslo, British Columbia.
Samia rubra cedrosensis Cockerell, in Packard, 1914, Mem. Natl. Acad. Sci., 12(1): 226, footnote.
NEW SYNONYMY.
Type-locality: "Cedars I.", Mexico (believed by Cockerell to mean Cedros Island, Baja
California).

Hyalophora is represented in the Pacific coast region by a single endemic species, H. euryalus,
which occurs from British Columbia to Baja California. It is the only species of the genus
found west of the Cascade and Sierra Nevada Mountains, but may overlap with gloveri
in southeastern California, Nevada and northward. The darker form found in Idaho,
Washington and British Columbia, thought by some authors to be a population of hybrids
between euryalus and gloveri, and treated by others as a northern subspecies of euryalus, is
here included under nominate euryalus. There is a definite trend toward darker coloring
northward, and some of these specimens do indeed resemble hybrids, although nearly all
are much closer to euryalus than to gloveri. On studying euryalus in some detail I decided that
this northern form was too variable and too vague to define as a subspecies although the
name kasloensis is available for the use of those who may choose to recognize it.
Hyalophora euryalus may usually be recognized by its bright pinkish-brown coloring, the
same shade pervading almost the entire dark-banded area beyond the white postmedial
band on both wings. It is the only species in which the outer third of the wing is thus largely
reddish or pinkish brown, but this coloring is not always diagnostic because in some specimens, especially northern ones, the outer area may be heavily suffused with blackish scales,
approaching the condition of gloveri. The white antemedial and postmedial bands are
generally much thinner than those of gloveri, and the discal spots are narrower and more
elongated. The greatly elongated discal spot of the hind wing, often touching or even piercing
through the postmedial band, is diagnostic when so-developed. However, this too is variable,
and sometimes the discal spots may appear little different from those of gloveri or even
cecropia. The underside of euryalus is almost exactly like that of gloveri. The species averages
somewhat smaller than cecropia and nominate gloveri, and only slightly larger than nokomis
or columbia. Of 121 specimens in the collection of the United States National Museum, very
few have a wing expanse that exceeds 4½ inches (wing length: 60 mm), and only one has
an expanse of 5 inches (wing length: 67 mm).
The male genitalia differ from those of gloveri in several respects. The aedoeagus is only
two-thirds to three-fourths as long as that of gloveri, and the spine, or cornutus, on the vesica
is usually much smaller. Sometimes there is a second much smaller spine. The size of these
spines varies considerably. There is a difference in the shape of the valve which is difficult
to describe. The excavation between the lobes is commonly wider and more nearly U-shaped
in euryalus, V-shaped in gloveri, but perhaps what is of more significance is that the costal
lobe is narrower in euryalus. Measured transversely across their bases, the costal lobe in
euryalus is about one and one-half to two times the width of the median lobe, but in gloveri
it is about three times the width of the median lobe. The male genitalia of five examples
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FIGURE 30: MALE GENITALIA OF HYALOPHORA EURYALUS
a. H. euryalus, type. California
b. Same specimen, aedoeagus

c. H. euryalus, lectotype of kasloensis. Kaslo, British Columbia
d. Same specimen, aedoeagus

from Washington and British Columbia, these representing the northern population that
has been called kasloensis, seem to me to agree invariably with the genitalia of euryalus from
California, showing no structural evidence of intergradation with gloveri.
The distribution of euryalus extends from Baja California, Mexico northward through
California, Oregon, Washington, to Vancouver Island and the vicinity of Quesnel on the
Fraser River, British Columbia. Its eastern limits are somewhat less certain, but it is reported to occur in western Nevada, across Idaho to the western edge of Montana (Sweadner,
1937: 185, 187), and in southern British Columbia along the Kootenay River and very
nearly to the Crowsnest Pass on the continental divide (McGugan et al, 1958: 41). In the
United States National Museum there is a series from Wallace, Idaho. Collins and Weast
(1961: 16) mentioned its reported occurrence at Logan, Utah, but this needs verification.
All other evidence indicates that only gloveri and cecropia are present in Utah.
The only geographical variation especially evident in this species is the northward trend
toward a darkening of the reddish coloring (kasloensis). Some such specimens are a rich
maroon red, at least in the median area; others are more brownish or with a general dusky
suffusion which makes them appear somewhat melanic. Most of these specimens retain the
greatly elongated discal spot of the hindwing, characteristic of Californian euryalus, although
there is perhaps a slight tendency toward a shortening of this spot. I have seen specimens
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resembling the dark northern form from at least as far south as Siskiyou County, California,
and specimens that could hardly be distinguished from the normal, light-colored Californian
form from as far north as Washington and northern Idaho. Hence the variation appears to
overlap broadly.
Sweadner ( 1937) made an intensive effort to demonstrate that "kasloensis" is not a true
species or subspecies but a population of hybrids between euryalus and gloveri occurring in
the zone of contact between these two species. Laboratory produced primary hybrid
offspring from this cross appear to have substantially reduced fertility, at least the females,
and the hybrid larvae are more susceptible to disease than are those of non-hybrids (Sweadner
1937: 196-204). This author maintained that" ... the female hybrids are all sterile, and the
continuance of the hybrid race dependent on backcrossing to the parent species by the
males." (1937: 222.) But Sweadner's distribution map (p. 189) excludes gloveri from British
Columbia, and there is still no evidence that it occurs there, this region being occupied by
the supposed hybrid, "kasloensis", which seems to be a fully viable, freely reproducing
form. Continuance of a hybrid population by backcrossing of the hybrid males to the parent
species would seem to be impossible in the total absence of one of the parent species. Also,
the mortality factors in the larvae and loss of viability by reason of the sterility of females
should weigh heavily against the survival of such hybrids and eliminate by rigorous natural
selection the tendency of the parent species to hybridize in the region of contact.
Although it is by no means certain that "kasloensis" is a product of hybridization, there
may be some truth in Sweadner's hypothesis. "Kasloensis" much more closely resembles
nominate euryalus than do the laboratory-reared primary hybrids, which look much more
like gloveri (plate 20, figure 4). One would suppose that specimens of" kasloensis" have about
the appearance of hybrids several times removed from gloveri by backcrossing to pure
euryalus, at which point their genetic constitution would perhaps be no more than 1 o per cent
or 15 per cent gloveri. As fertility increases with successive backcrossing, it seems probable
that such a population would have become sufficiently viable to maintain itselfin a favorable
environmental situation, and to blend gradually into the normal form of the species in
clinal fashion. I am therefore postulating that some past shift in distribution brought the
previously isolated species, gloveri and euryalus, into contact and allowed a period of intensive,
localized hybridization, perhaps in the region of the Bitterroot Mountains, Montana where
they still overlap. There is no evidence as to when this might have occurred or whether it is
still occurring, but, as already suggested, sterility of the primary hybrid females would
exercise extreme selection pressure favoring early evolution of anti-hybridization mechanisms.
Inasmuch as the backcrosses are to some degree fertile, it seems reasonable to assume that
certain hybrid characters, such as wing coloring, which are obvious but may not lessen
fitness to any appreciable extent, spread introgressively into neighboring, non-hybridizing
populations.
The genital characters of five males of" kasloensis" examined by me seem to be entirely
those of euryalus, and, since this form is in other respects also much closer to euryalus than to
gloveri, it appears that the hybridlike characters, even though actually acquired through
hybridization, have now become incorporated as part of the variation of euryalus, and that
"kasloensis" is a geographical variant or, if preferred, a northern subspecies of euryalus. Even
Sweadner ( 1937: 216) admitted, despite his arguments to the contrary, that "on the basis
of wild specimens alone it would appear that kasloensis is truly a subspecies of euryalus." If
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the characters distinguishing "kasloensis" are of hybrid origin, it is interesting to note that
such characters became established only on the western side of the continental divide, the
population extending eastward from the divide into Montana and Alberta being pure
gloveri, as far as I am aware. It would seem that the hybrids are for some reason totally
unsuccessful east of the divide; perhaps backcrosses to gloveri females are less fertile, or the
hybrid offspring require conditions that are unavailable in that region. More extensive
hybridization, or spread of hybrid characters, could have been inhibited by significant
differences in adaptation between the two species, as in that kind of situation outlined by
Remington ( 1968: 3 76) in which each species is competitively superior to the other in its
own environmental combination, and in which both continue to survive allopatrically
because each excludes the other from otherwise inhabitable regions.
The natural flight period for much of the range of euryalus is somewhat uncertain because
nearly all the available material has been reared. In the northwestern states and British
Columbia euryalus flies from late May to late June, and a few records from the vicinity of
San Francisco suggest that the time of emergence is not very different in that region. Collins
and Weast ( 1961 : 16) reported that in the warmest part of its range in southern and parts of
central California, emergences are common in March, sometimes even earlier, and that
mature larvae have been found in February, suggesting more than one brood. Otherwise it
appears that one generation per year is the normal situation for euryalus, as for all other species
of Hyalophora (with the possible exception of gloveri in southern Arizona).
Hyalophora euryalus will feed on a wide array of trees and shrubs, although numerous authors
have reported that the cocoons are most commonly found on Ceanothus thyrsiftorus Eschw. in
California. Some of the hosts reported are as follows: red alder, willow, western white
birch, wild rose, various species of Ribes, and Shepherdia canadensis (L.) Nuttall (McGugan
et al, 1958: 42); Ceanothus sanguineus Pursh, Acer glabrum Torr., Amelanchier alnifolia Nutt.,
Ribes sanguineum Pursh and other species of Ribes, including cultivated varieties (Jones,
1951 : 30); Ceanothus thyrsiftorus, willow, maple, manzanita, California coffeeberry, apple,
mountain birch and California pepper tree (Collins and Weast, 1961 : 16) ; Ceanothus
thyrsiftorus, wild cherry, willow, apple and birch (but accepted birch with great reluctance)
(Villiard, 1969: 127). These authors did not give the species of willow, birch, wild cherry,
etc. except as indicated.
The mature larva differs conspicuously from those of both cecropia and columbia in having
all of the large, dorsal tubercles yellow. It is most similar to the larva of gloveri, which also
has yellow dorsal tubercles, but in euryalus these tubercles are more slender, and the abdominal ones more pointed; in gloveri the tubercles are more clavate, those on thoracic
segments two and three and abdominal segment one being quite swollen and bulbous, and
spotted or irregularly encircled with black; in euryalus each of these tubercles is evenly ringed
with black around the middle. The lateral tubercles are bluish white, ringed with black at
the base as in gloveri. It was reported by Sweadner ( 193 7: 186) that "the hybrid larvae of the
cross P. kasloensis cS' x P. gloveri ~ in their last instar have all of the dorsal tubercles a bright
coral red", a puzzling statement that calls for further investigation. Perhaps he mistook the
penultimate instar for the last instar. Differences in the earlier instars are probably of greater
significance but will not be dealt with in detail here. In the penultimate instar all of the large
dorsal tubercles are yellow in euryalus, red or orange in gloveri. The larva of the dark northern
population of euryalus (" kasloensis") has never been adequately described. Although a great
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deal of attention has been devoted to the production of hybrids in the laboratory, no proper
analysis has been made of larval characters for the naturally occurring populations that are
supposedly of hybrid origin.
The brownish to silvery-gray cocoons are much more compact and more regularly
bottle or teardrop shaped than are those of cecropia but not as slender or with the surface as
obviously ribbed or striated as the cocoons of gloveri or columbia. The cocoon is usually not
attached to the twig for its full length, but is free for a short distance at the rounded posterior
end and for a greater distance at the pointed anterior end. Often it is thus attached to the
twig for no more than half its total length; in cecropia and columbia the cocoon is usually
attached for almost its entire length, although in gloveri the zone of attachment may also be
rather short. The cocoons of euryalus may sometimes be collected in large numbers from the
common Ceanothus in California, but as the bush is evergreen they are not always easily seen.
Although McDunnough established that euryalus was the correct name for this moth in a
paper published in 1921, the name rubra, attributed to Behr, has continued to be used by
some authors almost up to the present time. The application of the name rubra to this species
is the result of a curious error. "The species was first mentioned by Dr. Behr at the meeting
of the California Academy of Sciences held April 30th, 18 55, and is reported in the Proceedings of that Society, Vol. 1, p. 47 (Edition of 1873, p. 46) as follows: 'Dr. Behr. presented a
drawing of a native silk-worm of California with a specimen of the cocoon and the following
description: Saturnia rubra, coll are album, etc ... It is found on the Ceanothus thyrsiflorus ... '
Owing to an oversight of the author or of the printer, no actual name for the species was
proposed, the adjective 'rubra' being merely part of the Latin diagnosis (as can be readily
seen by the difference in type) and by no means to be employed as the name of the species.
Dr. Behr several times expressed himself to this effect in letters to contemporary entomologists." (McDunnough, 1921.) Rubra was used in 1894 by N eumoegen and Dyar and would be
credited to them, if their mere listing of the name validates its publication, which seems
doubtful. But this point is purely academic, because by that date three earlier names were
available for the species.
McDunnough also pointed out ( 1921 : 192) that the name euryalus Boisduval was published,
with a short diagnosis, no later than August 1855, whereas ceanothi was published in September of the same year. Thus euryalus is older, even though Boisduval himself later treated
it as a junior synonym, wrongly assuming that ceanothi had priority. The type of euryalus is a
male, acquired by the United States National Museum with the purchase of the Barnes
collection. On consulting what McDunnough and others had considered to be the original
description of ceanothi Behr, I found that there was actually no description published at that
time. Under the date 27 August 1855 in the minutes of a meeting, there is only the following note: "Donations to the Cabinet. From Dr. Behr a specimen of the Cal. silk-worm (Saturnia
ceanothi Behr)." (Proc. California Acad. Nat. Sci., 1: 68 in original, p. 72 in the 1873 reprint.)
The earliest description adequate to validate the name appears to be by Boisduval (1869:
83). There is a question as to which specimen should be regarded as the type of ceanothi.
Perhaps it would be the reared example mentioned by Boisduval, this probably being one
of those from his collection now in the United States National Museum.
The names californica and parvimacula are evidently straightforward synonyms, but the
present location of the type material is unknown to me. The name kasloensis, previously used
in a subspecific sense, is hereby reduced to the status of a synonym. A male from the type
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lot in the United States National Museum, figured on plate 19, figure 8, I hereby designate
as the lectotype of kasloensis. It bears the data: "Kaslo, B.C./ Collection Dr. H. G. Dyar."
Cedrosensis was applied in a subspecific sense to a specimen of euryalus believed by Cockerell
to have come from Cedros Island, Baja California, Mexico. The type was supposed to be in
the United States National Museum, but the only example that I could find in the collection
that agrees with the original description has no data label. It differs from normal euryalus
only in being semimelanic, appearing as though the outer marginal areas of the wings were
broadly blackened by soot. It remains uncertain whether this specimen is the true type of
cedrosensis, and also whether there is any significant geographical variation involved in that
region. The type may simply have been an individual variant.
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Automeris io io (F.), d'- Lincoln, Penobscot Co., Maine, 6 July
1953, D. C. Ferguson (USNM). (p. 157) .
Automeris io io (F.), d'- Brown form reseml;,ling spring form of
subspecies lilith (Stkr.). Six Mile Creek, Ithaca, New York,
24 May 1954, J. G. Franclemont (JGF). (p. 157).
Automeris io io (F.), d'- Summer brood. McClellanville, South
Carolina, 3 Aug. 1968, at light, R. B. Dominick-C. R. Edwards
(WPC). (p. 157).
Automeris io io (F.), d'- Spring brood. McClellanville, South
Carolina, 15 May 1968, at light, R. B. Dominick-C. R. Edwards
(WPC). (p. 157).
Automeris io io (F.), J. Spring brood. McClellanville, South
Carolina, 7 May 1969, at light, R. B. Dominick-C. R. Edwards
(WPC). The specimens shown in figures 4 to 6 are from a
population that is transitional between northern io and southern
lilith, with males of the spring brood showing a full range of
variation from yellow to brown. (p. 157).
Automeris io Lilith (Stkr.), d'- Spring brood. University Conservation Reserve, Welaka, Putnam Co., Florida, 18 March 1962,
D. C. Ferguson (USNM). (p. 161).
Automeris io lilith (Stkr)., d'- Summer brood. St. Petersburg,
Florida, 12 June 1916 (USNM). (p. 161).
Automeris io io (F.), J. San Benito, Texas, 1-7 Aug. (USNM).
(p. 157).
Automeris io io (F.), d'- Esperanza Ranch, Brownsville, Texas
(USNM). (p. 157).
Automeris io neomexicana B. & Benj ., d'- Allotype. Jemez Springs,
New Mexico, 8-15 June (USNM). (p. 162). ·
Automeris io neomexicana B. & Benj., d'- Las Vegas, New Mexico,
"H. Meeske, '89" (USNM). (p. 162).
Automeris io io (F.), <;2. Ithaca, New York, 26 June 1937, J . G.
Franclemont (JGF). (p. 157).
Automeris io io (F.), <;2. Chafee, New York, 6 June 1930, J. G.
Franclemont (JGF). (p. 157).
Automeris io Lilith (Stkr.), <;2. Fort Lauderdale, Florida, 23 June
1923, D. M. Bates (USNM). (p. 161).
Automeris io io (F.), <;2. Esperanza Ranch, Brownsville, Texas
(USNM). (p. 157) .
Automeris io neomexicana B. & Benj., <;2. Holotype. Jemez Springs,
New Mexico, 8-15 June (USNM). (p. 162).
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Reservation, White Mts., Otero Co., New Mexico, 7000',
"Jn-Jl.", 0. C. Poling (USNM). (p. 168).
Automeris zephyria Grt., <i2- High Rolls, New Mexico, "4-19",
"Ex larva" (USNM). (p. 168).
Automeris iris hesselorum Fgn., <i2- Allotype. Pena Blanca, Santa
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from Brownsville, Texas, and possibly from the same lot as the
holotype (USNM). The upperside of this same specimen was
figured by Cockerell (in Packard, 1914, pl. 59, fig. 3.). (p. 193).
Agapema galbina anona (Otto!.), d· Guadalupe Canyon, in wash at
entry into canyon, 4200', Cochise Co., Arizona, 14 Aug. [1966],
Robert G. Beard (JGF). (p. 192).
Agapema galbina anona (Otto!.), <i2- Redington; Arizona (USNM).
(p. 192).
Agapema galbina galbiiza (Clem.), d· underside. "S.W. Texas.
Ex larva from heather, 0. C. Poling." (USNM). (p. 189).
Automeris pamina (Neum.),
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d· Fort Davis, Texas, 0. C. Poling
(USNM). (p. 195).
Agapema homogena Dyar, ~- Fort Davis, Texas, 0. C. Poling
(USNM). (p. 195).
Agapema homogena Dyar, c{. Cave Creek Canyon, 5400', Chiricahua Mts., Cochise Co., Arizona, 12 June 1966, J. G. Franclemont (JGF). (p. 195) .
Agapema homogena Dyar, d· Fort Valley, 7350', 7 1/2 mi NW of
Flagstaff, Coconino Co., Arizona, 26 June 1961, J. G. Franclemont (JGF). (p. 195).
Saturnia mendocino Behrens, 3. California (USNM). (p. 179).
Saturnia walterorum Hogue & Johnson, 3. San Diego, California,
reared 20 March 1969, E. Walter (LACM). (p. 181).
Saturnia walterorum Hogue & Johnson, ~- San Diego, California,
reared 25 March 1969, E. Walter (LACM). (p. 181).
Saturnia albofasciata (Johnson), c{. Cedar Springs Camp, San
Bernardino Mts., San Bernardino Co., California, reared from
larva 28 Oct. 1968, Erich Walter (LACM). (p. 185).
Saturnia albofasciata (Johnson), ~- Cedar Springs Camp, San
Bernardino Mts., San Bernardino Co., California, reared from
larva 11 Nov. 1968, Erich Walter (LACM). (p. 185).
Saturnia albofasciata (Johnson), c{. Clear L., Lake Co., California, reared from egg 2 Oct. 1950, C. Machaboeuf (JGF).
(p. 185).
Saturnia albofasciata (Johnson), ~- Clear L., Lake Co., California, reared from egg 2 Oct. 1950, C. Machaboeuf (JGF).
(p. 185).
Saturnia mendocino Behrens, 3. Clearlake Highlands, Lake Co.,
California, 14 March 1941 (USNM). (p. 179) .
Saturnia mendocino Behrens, ~- Mendocino Co., California
(USNM). (p. 179) ·
Saturnia mendocino Behrens, ~- Clearlake Highlands, Lake Co.,
California, 22 March 1941 (USNM). (p. 179).
Antheraea polyphemus polyphemus (Cramer), 3. Santa Barbara,
California, reared ex ovo from female taken 19 July 1959;
emerged 14 May 1960, F. P. Sala (USNM) . (p. 200).
Antheraea polyphemus polyphemus (Cramer), 3. Wedge Plantation,
South Santee R., Charleston Co., South Carolina, 16 Aug.
1968, D. C. Ferguson (WPC). (p. 200) .
Agapema homogena Dyar,
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Antheraea polyphemus oculea (Neum.), ~ - Vail Lake Rd ., 6500',
9 1/2 mi SE of Flagstaff, Coconino Co., Arizona, 11 July 1961 ,
J. G. Franclemont (JGF). (p. 204) .
Antheraea polyphemus oculea (Neum.), 6· Madera Canyon, 4880',
Santa Rita Mts., Santa Cruz Co., Arizona, 7 July 1960, J. G .
Franclemont (JGF). (p. 204).
Antheraea polyphemus polyphemus (Cramer), ~- Quincy, Illinois,
0 . C . Poling (USNM). (p. 200).
Antheraea polyphemus olivacea (Ckll) ., 6· Glenwood Springs,
Colorado (USNM). (p. 203) .
Antheraea polyphemus polyphemus (Cramer), 6· L. Kejimkujik,
Queens Co., Nova Scotia, 13June 1958, D. C. Ferguson (USNM) .
(p. 200).
Actias luna (L.), 6· Northern single-brooded form. L. Kejimkujik,
Queens Co., Nova Scotia, 23 June 1960, D. C . Ferguson
(USNM). (p. 207) .
Actias luna (L.), ~- Northern single-brooded form. Annapolis
Royal, Annapolis Co., Nova Scotia, 16 June 1949, D . C. Ferguson (USNM). (p. 207).
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Actias luna (L.), ~- Southern summer form. Arlington, Virginia,
15 Aug. 1951, J . G. Franclemont (JGF) . (p. 207).
Actias luna (L.), J. Southern summer form. Wedge Plantation,
South Santee R ., Charleston Co., South Carolina, 19 Aug.
1968, D. C. Ferguson (WPC). (p. 207).
Actias luna (L.), J. Southern spring form. University Conservation Reserve, Welaka, Putnam Co., Florida, 18 March 1962,
D. C. Ferguson (USNM). (p. 207).
Actias luna (L.), ~- Southern spring form. McClellanville, South
Carolina, 31 March 1969, at light, R. B. Dominick-C. R. Edwards
(WPC). (p. 207) .
Actias luna (L.), J. Holotype of rubrosujfusa Ck!!. Washington,
D. C ., F. Knab (Type no. 33,981, USNM). (p. 207).
Hybrid J from the cross Samia cynthia J X Callosamia promethea ~Source of material unknown but possibly one of the hybrids
reared in 1901 by Caroline G. Soule (USNM). (p. 217) .
Hybrid ~ from the cross Callosamia promethea J X Samia cynthia ~Reared in 1908 by C. L. Pollard (USNM). (p. 217).
Samia cynthia (Drury), ~- Chatham, New Jersey, emerged
27 June 1948 from pupa collected by L. Brower (USNM).
(p. 215) .
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Rothschildia orizaba (Westwood), ~- Esperanza Ranch, Brownsville, Texas, "VI-16" (USNM). (p. 226).
Rothschildia jorulla (Westwood), c3'. Esperanza Ranch, Brownsville, Texas, "VI-24" (USNM). (p. 221).
Rothschildiajorulla (Westwood),~- Lectotype of cinctus (Tepper).
Arizona (USNM). (p. 22 1).
Rothschildia forbesi Benj., ~- Paratype. Brownsville, Texas,
1-7 March (USNM). (p. 224) .
Rothschildia forbesi Benj., c3'. Holotype. Brownsville, Texas,
1-7 March (Type no. 44,085 , USNM). (p. 224).
Rothschildiajorulla (Westwood), c3'. Reared "9-12-07" by F. E.
Moeser, of Buffalo, N.Y., from a pupa supposedly from Arizona
(CM). (p. 221).
Rothschildia jorulla (Westwood), ~- Esperanza Ranch, Brownsville, Texas, "VI" (USNM). (p. 221).
Rothschildia forbesi Benj., c3'. Holotype of draudti Benj. Brownsville, Texas," 10-19" (Type no. 44,086, USNM). (p. 224).
Rothschildia jorulla (Westwood), c3'. Esperanza Ranch, Brownsville, Texas, "Vl-20" (USNM). (p. 221).
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Hyalophora cecropia (L.), d· L. Kejimkujik, Queens Co., Nova
Scotia, 12 June 1958, at light, D. C. Ferguson (USNM)_. (p. 246).
Hyalophora cecropia (L.), <;J. Hamden, New Haven Co., Connecticut, 10 June 1967, at light, D. C. Ferguson (USNM). (p. 246).
Hyalophora columbia (Smith), d· Birmingham, Michigan, reared
ex ovo 7 June 1935, Wilbur McAlpine (USNM). (p. 251).
Hyalophora columbia (Smith), d· Lincoln, Maine, reared 8 June
1936 (USNM). (p. 251).
Hyalophora cecropia (L.), d· McClellanville, South Carolina,
emerged 26 April 1969 from cocoon found on wax myrtle
(Myricacerifera), R. B. Dominick-C. R. Edwards (WPC). (p. 246).
Hyalophora columbia (Smith), <;J. "Scripps Est.", Oakland Co.,
Michigan, 15 May 1953, M. C. Nielsen (USNM). (p. 251).
Hyalophora columbia (Smith), <;J. Dorchester, Westmorland Co.,
New Brunswick, reared ex ovo on Larix, 4 April 1953, D. C.
Ferguson (USNM). (p. 251).
Hyalophora columbia (Smith), d· Dorchester, Westmorland Co.,
New Brunswick, reared ex ovo on Larix, 4 April 1953, D. C.
Ferguson (USNM). (p. 251).
Hyalophora species, d· Believed to be cecropia X columbia hybrid.
"Scripps Est.", Oakland Co., Michigan, ex pupa 18 May 1953
(USNM). (p. 254).
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Hyalophora gloveri gloveri (Stkr.), ¥· S. Utah L., Utah Co., Utah,
I7 June 1934, Lloyd M. Martin (USNM). (p. 256).
Hyalophora gloveri gloveri (Stkr.), c3'. S. Utah L., Utah Co., Utah.,
18 June 1934, Lloyd M. Martin (USNM). (p. 256) .
Hyalophora gloveri gloveri (Stkr.), ¥· Cave Creek Canyon, 5400',
Chiricahua Mts., Cochise Co., Arizona, 16 April 1966, J. G.
Franclemont (JGF) . (p. 256).
Hyalophora gloveri gloveri (Stkr.), ¥· Lectotype of reducta (Neum.).
Gibson Gulch, 11,000', Park Co., Colorado, 7 July 1890, at
light, D. Bruce (USNM). (p. 256).
Hyalophora gloveri nokomis (Brodie), c3'. Birtle, Manitoba, reared
IO June 1943, Jack Dennis. J. C. Hopfinger Collection(USNM).
(p. 259) .
Hyalophora gloveri nokomis (Brodie),¥· Reared 14 June 1943 from
cocoon received from Jack Dennis of Birtle, Manitoba. D . C.
Ferguson Collection (USNM). (p. 259).
Hyalophora euryalus (Bdv.), ¥· Santa Cruz, California, reared
20 July 1959 from cocoon received from R . F. Sternitzky. D . C .
Ferguson Collection (USNM) . (p. 261).
Hyalophora euryalus (Bdv.), c3'. Lectotype of kasloensis (Ckll.) .
Kaslo, British Columbia, H. G. Dyar Collection (USNM).
(p. 261).
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Hyalophora euryalus (Bdv.), d· Brewster, Okanagan Co., Washington, J.C. Hopfinger (USNM). (p. 261).
Hyalophora euryalus (Bdv.), <;J. Brewster, Okanagan Co., Washington, 15 May 1933, J.C. Hopfinger (USNM). (p. 261).
Hybrid d from the cross Hyalophora cecropia x Hyalophora euryalus.
Sources of breeding stock unknown. Edw. T. Owen Collection
(USNM). (p. 261).
Hybrid d from the cross Hyalophora gloveri gloveri d X Hyalophora
euryalus <;1, apparently dwarfed. Labelled Kelseyville, California,
10June 1943, Hopfinger Collection (USNM). (p. 264).
Second generation Sj2 from a hybrid parent, Hyalophora cecropia x
Hyalophora columbia, backcrossed to columbia. Sj2 parent was
columbia, male parent a hybrid from the cross H. columbia d X H.
cecropia <;J. Reared on Larix by W. McAlpine. Sources of breeding
stock not stated but probably Michigan. G. W. Rawson Collection
(USNM). (p. 254).
Hybrid d from the cross Hyalophora cecropia x Hyalophora gloveri
nokomis. Reared 31 May 1943 from cocoon received from Jack
Dennis ofBirtle, Manitoba. D. C. Ferguson Collection (USNM).
(p. 261).
Hybrid Sj2 from the cross Hyalophora cecropia X Hyalophora gloveri
nokomis. Reared 2 1 .June 1943 from cocoon received from .Jack
Dennis of Birtle, Manitoba . .J. C. Hopfinger Collection (USNM).
(p. 261).
Hybrid Sj2 from the cross Hyalophora cecropia X Hyaloplwra gloveri
gloveri. Sources of breeding stock unknown. Edw. T. Owen
Collection (USNM). (p. 249).
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Eupackardia calleta (Westwood) , c3'. San Benito, Texas, 27 Sept.
1945 (USNM). (p. 230).
Eupackardia calleta (Westwood), c3'. Madera Canyon, 4400',
Santa Rita Mts., Pima Co., Arizona, reared 27 June 1960 from
larva on ocotillo (Fouquieria splendens), J. G . Franclemont (JGF).
(p. 230).
Eupackardia calleta (Westwood),~- Madera Canyon, 4400', Santa
Rita Mts., Pima Co., Arizona, reared 18 July 1960 from larva
on ocotillo (Fouquieria splendens), J. G. Franclemont (JGF).
(p. 230).
Callosamia promethea (Drury), c3'. Sardinia, Erie Co., New York,
reared May 1947, J. G. Franclemont (JGF). (p. 234) .
Callosamia promethea (Drury), c3'. Camp Rucker, Ozark, Alabama,
3 April 1943, J. G. Franclemont (JGF). (p. 234).
Callosamia promethea (Drury), ~- Camp Rucker, Ozark, Alabama,
3 April 1943, J. G. Franclemont (JGF). (p. 234).
Callosamia promethea (Drury),~- Jefferson, Coos Co., New Hampshire, reared 22 March 1950 from cocoon found on ash (Fraxinus
sp.), D. C. Ferguson (USNM). (p. 234).
Callosamia promethea (Drury), ~ - Sardinia, Erie Co., New York,
reared May 1947, J. G. Franclemont (JGF) . (p. 234) .
Callosamia angulifera (Wik.), c3'. Staten Island, New York, 2 July
1907, Wm. T. Davis (USNM). (p. 238).
Callosamia angulijera (Wik.), o', underside. McClellanville, South
Carolina, 12 April 1969, at light, R. B. Dominick-C.R. Edwards
(WPC) . (p. 238).
Callosamia securifera (Maassen), o', underside. McClellanville,
South Carolina, attracted to caged ~' i:oo p.m . EST, 3 May
1969, R. B. Dominick-C. R. Edwards (WPC). (p. 240).

April 1972

FASCICLE 20.2B

April r972

BOMBYCOIDEA

PLATE 2 I

PLATE

22

Bornbycoidea
SATURNIID AE
figs.

I-IO

NATURAL SIZE I :. I

BOMBYCOIDEA: PLATE

1.

2.
3.

4.

5.

6.

7.

8.

9.

IO.

22

FASCICLE 20, 2B

6· Variant with unusually pale
postmedial band. Ithaca, New York, 18June 1937, J. G . Franclemont (JGF) . (p. 238) .
Callosamia angulifera (Wik.), s;i. Highlands, 3865', Macon Co.,
North Carolina, 27 July 1958,J. G. Franclemont (JGF). (p. 238) .
Callosamia angulifera (Wik.), s;i. Six Mile Creek, Ithaca, New York,
reared 17 May 1948, ex ova on tulip tree (Liriodendron), J. G.
Franclemont (JGF). (p. 238) .
Callosamia angulifera (Wik.), 6· Six Mile Creek, Ithaca, New York,
reared 12 May 1948, ex ova on tulip tree (Liriodendron), J . G.
Franclemont (JGF). (p. 238) .
Callosamia securifera (Maassen), 6· Summer brood. McClellanville, South Carolina, reared 23 Aug. 1969, ex ova on Magnolia
virginiana, R. B. Dominick-C. R. Edwards (WPC). (p. 240).
Callosamia securifera (Maassen), 6 · Spring brood. Lectotype of
carolina Jones. Berkeley Co. , South Carolina, April 1908, F. M.
Jones (Type no. 11,920, USNM) . (p. 240) .
Callosamia securifera (Maassen), s;i. Spring brood. Oneco, Manatee
Co., Florida, 22 March 1954, at light,]. G . Franclemont (JGF).
(p. 240).
Callosamia securifera (Maassen), s;i. Spring brood. Cotype. Near
Summerville, Berkeley Co., South Carolina, F. M. Jones
(USNM) . (p. 240) .
Callosamia securifera (Maassen), spring brood s;i, underside.
Summerville, Berkeley Co., South Carolina, F . M. Jones
(USNM). (p. 240) .
Callosamia securifera (Maassen), s;i. Summer brood . McClellanville, South Carolina, reared 19 Aug. 1969, ex ova on Magnolia
virginiana, R. B. Dominick-C. R . Edwards (WPC) . (p. 240) .
Callosamia angulifera (Wik.),
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NOTES
PMBC

Provincial Museum of British Columbia

COLLECTIONS

ROK

R. 0. Kendall

AB

Andre Blanchard

ROM

Royal Ontario Museum, University of

ABK

Alexander B. Klots

AEB

A. E. Brower

SAH

Sidney A. Hessel

AFB

Annette F. Braun

UA

University of Alberta

AMNH

American Museum of Natural History

UBC

University of British Columbia

ANSP

Academy of Natural Sciences,

UCB

University of California, Berkeley

Philadelphia

UCD

University of California, Davis

BH

Bernard Heineman

UM

University of Michigan

BM

Bryant Mather

USNM

United States National Museum

BMNH

British Museum (Natural History)

WEM

William E. Miller

CAS

California Academy of Sciences,

WPC

Wedge Plantation Collection

YPM

Peabody Museum of Natural History,

I. ABBREVIATIONS FOR COLLECTORS AND

Toronto

San Francisco
CM

Carnegie Museum

CNC

Canadian National Collection

CPK

C. P. Kimball

cu

Cornell University

DCF

D. C. Ferguson

FMNH

Field Museum of Natural History

INHS

Illinois Natural History Survey

JGF

J.

JN

John Newman

JRH
KWP

J.

LACM

Yale University

2. COMMON NAMES

The use of an asterisk* in the text denotes a name
listed in Common Names of Insects Approved by The
Entomological Society of America ( 1970).

G. Franclemont
R. Heitzman

K. W. Philip
Los Angeles County Museum of
Natural History

MCZ

(R. B. Dominick and C. R. Edwards)

Museum of Comparative Zoology,

3•

CITATIONS OF AUTHORITIES

Authors' names without parentheses indicate that
the specific name is associated with the genus in
which it was described.
Authors' names in parentheses indicate that the
specific name has been transferred from the genus
in which it was described to another genus.

Harvard University
MOG

Murray 0. Glenn

MSU

Michigan State University

NSM

Nova Scotia Museum

4• WING

LENGTHS

Wing length is the measurement m millimeters
from the base to the apex of the forewing.

xv

INDEX TO ANIMAL NAMES
Principal entries are given in bold face
Plate references are given as (1 :4)

Actias 8, g, 16, 172, 175,176,206
Adelocephalidae 18
Adelocampa 36
advena 215
Agapema 8, 15, 16, 174, 175, 176, 177
1 87, 1 93
Aglaia 101
Agliinae 8, g
Agliopsis 155
ailanthus silkmoth 215
alba 58, 62 (2: 10, II)
albida 200
alboabdominalis 2 I 5
albofasciata, Samia 246
albofasciata, Saturnia 13, 177, 179, 182,
185 (14:8-II), 187
albolineata 37, 51, 55 (4:19, 20)
alinda 170, 17x (13:10)
angulifera 232, 234, 238 (21 :g, 10; 22:
1-4), 240
Anisota 10, 11, 15, 16, 17, 20, 21, 22,
23, 37, 55, 63, 69, 76, 77, 80, 84,
II7, 174
annulata 106, 138, 142, 145, 149, 150
(10:3, 4; I I :1, 2, 6, 13, 14)
anona 189, 192 (13:17, 18), 194, 195
Antheraea 8, 9, 16, 174, 175, 176, 197,
207, 214
antinorii 244
Apanteles 181
Apatelodidae 14
apollinairei II, 56
Argema 207
argus I 57
Argyrauges 101, 104, 105
Arizona imperial moth 30
arizonensis I 40
armata 31
Arsenura I 72
artemis I 19
assamensis I 99
assimilis 64, 79
asrynome 80
atlas 212, 245
Attacides I 72
Attacini 8, 16, 172, 176, 212, 214, 232
Attacus 8, II5, 172,202,212,215,220
aurantiaca 238
aurelia 204
aurora I I, 58
aurosea 166, I 69
Automerella I 55
Automerina I 69
Automerinae 85
Automeroides I 55
XVI

Automeris 6, I 5, I 6, 87, 89, go, I 03, 155,
157, 169, 172
azteca 34

Basilona 23
Bathyphlebia 2 3, 31
bicolor 13, 36, 38 (3:5-13, 17, 18), 42,
46, 57
bicolorata 2 I 5
bifasciata I 30
bisecta 39, 43, 46 (4:6-8), 49
blanchardi 37, 41, 43, 46, 47 (4:g-13),
51, 52, 53
boisduvali I 44
bolli 208
Bombycidae 14
Bombyx 206, 207, 243, 246
bonniwelli 96
Bouvierina I 5, 36, 53, 56
brunnea 200
buck moth I I 5
burnsi 104, 106, 126,128,130 (7:II, 12),
132

cacicus 23
caeca 158, 230, 234
California silkmoth 26 I
californica 119, 261
calleta 220, 228, 230 (2 I :1-3), 235
Callosamia 8, 10, 15, 16,175,212,214,
216, 220, 228, 231, 232, 234, 238,
240,243
Calosaturnia I 76, 181
canitia 169
carolina 240
carpini I 76
ceanothi 261
ceanothus silkmoth 261
cecropia 11,204,243,246 (18:1, 2, 5),
252, 256, 260, 262
cecropia moth 246
cecrops 156, I 68
cedrosensis 262
Ceratocampa 20, 3 I
Ceratocampidae 15, 18
Cercophanidae 8, 10
Cerocampa 23
chinatiensis 10, 102, 106, 126, 133
(9:1-3), 135
chirex 171
chiricahua 96
chiricahuana I 66

chrysocarena IO I, I 35, I 43
cinctus 221
Citheronia 16, 18, 21, 22, 23, 31, 35,
37, 247
Citheroniidae 15, 18
Citheroniinae 5, 6, 7, 8, 14, 16, 17, 18,
21, 23, 31, 33, 57, 85, 172
Citheronula 31
clio 128,129 (7:16, 19, 20, 21)
coinopus 170, 171 (13:9)
colombiana I 99
coloradensis I 5 7
Coloradia 6, 15, 16, 85, 89, go, 91, 92,
100, 102, 156
columbia 244, 246, 247, 251 (18:3, 4, 6, 7,
8), 256, 259, 262
common sheep moth 144
condor 229
cor/juncta I 30
consularis 65, 66, 67, 72 (5:16-18), 74,
80,84
continua I 7I
Copaxa 8, I 76
corollaria 15 7, I 62
Coscinocera 1 72
Crenudia 23
cressida I 7I
cynthia 12,174,212,215 (16:8), 220,
231, 236, 245

daudiana I 64
davisi 91, 92, 96 (6:6, 13, 18; 7:1, 8, 15)
decoris 23, 29
denudata 144, 149, 151
diana 104, 107, II5, 123, 124 (8:4, 5)
dianae 206
dicrynna 207
didyma 24
digueti 230
Dirphia g, 88
Dirphiidae 85
disoolor 65, 66, 80, 83
dissimilis 64, 79
distigma 36, 39
doris go, 91, 96, 97 (6:1-5; 11 :8), 99
draudti 224
Drepanidae 6
Drepanoptera 2 I 4
Dryocampa 15, 16, 17, 20, 21, 22, 31,
37, 55, 63, 174
Dryocampini 18
duifneri 97
dyari 189

INDEX
Eacles 15, 16, 20, 21, 22, 31, 37
Echidna 206
eglanterina 13, IOI, rn6, 134, 135, 140,
143, I44 (I0:5-13; II :15), 148, 150
electra rn3, rn7, 125, I28 (7:17, 18), 129,
131, 134
erycina 9
Eubergia 169
Euchronia 101
Eucleidae 6
Eudia 176, 181
Euleucophaeus IOI, 104, !05
Eupackardia B, 15, 16,175,212,214,220,
228, 232, 243
euphrosyne 90, 1 oo
euryalus 246,256, 26I (19:7, 8; 20:1, 2)
Jabricii 161
fenestra 200
Jenestrata 31
fenestrella 2 15
ferruginea 1 66
finlaysoni 65, 66, 67, 74, 76 (5 :13-15),
77, 79, Bo
jlava 200, 204
jlexuosa 155
jlorida 11
Florida io moth 161
Jorbesi 221,224 (17:4, 5, 8), 227,229,
231
fossilis B
Jumosus 200
fusca !57
fuscosa 65, 66, 70 (1 :5, 6; 5:6)
Juscus 157
galbina 179, 187, I89 (13:13-15, 19),
192, 193, 195
Camelia 88, 169
Geometridae 6, 18
gloveri 246, 247, 251, 256 (19:1-4), 259,
262
godmani 197
Graellsia 207
green-striped mapleworm 57
grisea r 12
grotei 85, !04, 107, 115, I23 (8:3; 11 :7),
124
guerreronis 2 2 1
gunderi 138
harrisi 144
heiligbrodti 19, 37, 40, 42 (4:1, 2), 44, 50,
51
Hemileuca 5, 6, 10, 14, 15, 16, 85, 88,
89, IOI, 115, 126, 132, 135, 142, 155,
I 74, I 77, 189
Hemileucidae 15
Hemileucinae 6, 7, 8, 9, IO, 14, 15,
16, 17, 18, 20, 85, 102, 113, 115, 172,
192
Hemileucini 16, 85
Hera IOI
hera IO, 13, !04, I06, I34 (9:4-8), 138,
139, 142, 144, 150
Heraea 176
hesperus 245

hesselorum 157, I64 (13:7,8)
hickory homed devil 32
hoegei 36, 50, 52, 54
homogena 187, I95 (14:1-4)
honey locust moth 38
hualapai 107, rn8, HI (7 :6, 7; r r :9, r r),
112
hubbardi 19, 38, 40, 42, 44 (4:3-5), 47,
50
Hyalophora B, 15, 16,175,212,214,
220, 225, 228, 232, 243, 246, 247,
251, 258, 262
Hylesia IO, 16, 85, 89, 155, I69
Hymenoptera 181
Hyperchiria 88, 169

ilmae 130
immaculata 39
imperatoria 24
imperialis 14, 22, 24 (r :1-3, 16, 17), 27,
28, 30
imperial moth 24
inca 223
incarnata r 66
infernalis 32
intermedia 200, 204
intermedius I 55
interrupta 192
io 9, 13, 155, I57 (12:1-6, 9, IO, 13, 14,
16), 161, 162, 167, 197, 202, 239
io moth 157
iris I64
isias 44, 46, 47, 52

jacobeae 2 r 8
janus 155
jorulla 22I ( 17 :2, 3, 6, 7, 9), 224, 227
jorulloides 223
juno rn4, rn7, I25 (8:r, 2), 134

kasloensis 256, 262
kuschei 54

lacrimans 2 08
Lasiocampidae 6, 11, 14, 87, 189
latifascia I r 9
lebeau 224, 229
leucosrygma 64, 80, 84
lex rn7, rn8, no (11 :IO)
lichtenba 223
lilith 158, I6I (12 :4-8, 15), 163
lindseyi 91, 92 (6:16, 17), r 13
lintneri I 15
loiperda 91
lois 97
luciana 9
lucina 104, rn6, u5, 119, I2I (8:9-11),
123
Ludiinae 8
luna 11, 13,189,201,206,207 (15:6, 7;
16:1-5), 239
luna moth 207
luski 90, 91, 96, 97, 99 (6:7-12)
lutea 121
lutheri 157

maasseni 208
macula 246
maeonia 155
magnifica 23, 135, I39 ( r 1 : 12)
maia rnr, 105, n5 (8:6-8), u9, 121,
123, 125, 128, 134
Malacosoma Ir, 87, 189
mania ur, 115
manitobensis 64, 65, 66, 67, 7I (5:7, 8),
Bo
marcata 135, I38 (9:9-12), 139
mariae 208
mendocino 17, 176, I79 (14:5, 12-14),
181,185
meridionalis 181
Metosamia I 97
mexicana, Antheraea polyphemus 206
mexicana, Automeris io I 58
mexicana, Citheronia 34
Micrattacus I 69
Mimallonidae 14
minor 176
modena 54
molina 38
Molippa 88
Molippinae 85
montana 37, 40, 47, 49, 50( 4:14-17), 53
montezuma 199, 206
mylitta 197
nanus 169
nebulosa46
neomexicana, Anisota 78
neomexicana, Automeris 158, I62 (12 :11, 12,
17)
neumoegeni 10, 101, 106, 126, 128, 130,
I32 (7 :13, 14)
nevadensis 104, rn6, 115, n9 (8:12-21),
121, 123, 125
New Mexico io moth 162
New Mexico range caterpillar 112
nigra 200
nigrescens 2 03
nigricans 1 70
nigrovenosa I 30
nobilis 23, 25, 28 (2 :2, 3, 15), 30
nokomis 249, 251, 256, 259 (19:5, 6), 262
normalis 148
nuttalli mi, rn6, 135, I39 (9:13-15; IO:
1, 2), 143, 145, 150
Nuttallii 139
Nuttall's sheep moth 139
oblonga 9
obscura 246
obsoleta 12 ·1
occidentalis 164
occlusa 53
ochracea 2 2 6
oculea 201, 203, 204 (15:1, 2)
olivacea 201, 203 (15:4), 205
oliviae 11,102, rn7, rn8, 111, n2 (7:2-5)
126
opaca 23
orange-striped oakworm 73
Oregon sheep moth 138
orizaba 220, 221, 224, 226 (17:1)
Ormiscodes 88

xvu

INDEX
orneates 155
oslari, Anisota 63, 65, 66, 67, 74, 78
(5 :25, 26)
oslari, Eacles 7, 13, 14, 23, 24, 27, 29,
30 (2 :4, I 2-14)
Oxytenidae 8, IO
packardi 158
pallida 57
pamina 6, 156, 157, 158, 166 (13:1-3),
168, 206
pamina moth 166
pandora 89, go, 91 (6:14, 15), 92, 96, 97,
IOI, I 13
pandora moth 91
paphia 197
paradoxa 130, 226
parisiensis 2 1 8
parvimacula 262
Pavonia 176
pavonia 176, 181, 185, 189, 207
pellucida 65, 66, 80, 82 (5 :2 I, 24), 83
pelora 195
pernyi 199, 217
phaedima 50, 54
philenor 234
Philosamia 2 12
pica 135, I 50
pine-devil moth 35
pine imperial moth 27
pini 14, 24, 27 (1 :4, 18, 19; 2:1), 30
pink-striped oakworm 80
plana g
Platysamia 243
Plectopteron 206
polyommata 230
polypheme 200
polyphemus 197, 200 (14:15, 16; 15:3, 5),
203, 204, 210, 247
polyphemus moth 1100
Polythysana 88, 1 72
Polythysanini 88
pometaria 1 1
prionidia 226
Procitheronia 3 1
promethea II, 214, 216, 228, 231, 232,
234 (21 :4-8), 238, 240, 245, 250
promethea moth 234
proserpina 1 1 5
Protautomeris 155
pryeri 2 I 7
pseudoguerreronis 221
Pseudohazis 15, 101, 104, 134
punctata 215
punctatissima 24, 28
pyri I 76, I 89, 207
quadrilineata 36, 46, 47, 48, 52 (4:18), 53
queretana 34

XVlll

range caterpillar 112
raspa 55
reducta 256, 259
regalis 6, 31, 32 (3 :4, 14), 34, 35
regal moth 32
regia 32
Rhescyntinae 8, 20, 172
Hhescyntis 1 72
ribesii g
ricini 2 I 7
rickseckeri 1 2 8
robin moth 246
roseilinea 61, 62
rossii 207
rosy maple moth 57
Rothschildia 8, 16, 172, 175, 212, 214,
218, 22 I, 224, 228
royal walnut moth 32
rubicunda 10, I 1, 13, 55, 57 (1 :7-15; 2:
5-g), 62, 63, 80
rubra 261
rubromarginata 208
rubrosuffusa 208

saengeri 32
Sagana 176
sagebrush sheep moth I 34
Salassinae 8
Samia 16, 174, 175, 212, 220, 244, 260
Saturnia 5, 8, g, 10, 15, 16, 17, 87, 172,
175, 176, 181, 187, 207, 266
Saturnides 1 72
Saturniidae 5, 6, 7, 8, g, 10, II, 12,
13, 14, 15, 16, 17, 85, 108, 155, 162,
169,172,185,200,211,225,234,
243, 244, 252
Saturniinae 5, 6, 7, 8, 10, 14, 15, 16,
17, 18, 23, 85, 172, 175, 220, 244,
2 49
Suturniini 8, 16, 172, 175, 178
Saturnioidea 14, 15
Saturnioides 1 76
securifera 231, 232, 234, 238, 240 (21 :1 I;
22 :5-10)
selene 206
semialba 57
semicaeca 230
senatoria II, 65, 66, 67, 72, 73 (5 :9-12),
76, 77, 79, 80, 84
sepulcralis 32, 35 (3: I 5, I 6)
shastaensis 13, 145, 148 (10:14-16), 150
Shasta sheep moth 148
sinaloana 51 , 54
sinaloensis 33, 34 (3 :2, 3)
sinulis 82
skinneri 78
smintheus 259
socialis 9
solita 189,192,193 (13:1I, 12, 16), 197
sororia 112

sororius 1 1 2
sperryae 57
spiny oakworm 67
Sphingicampa 15, 16, 20, 21, 22, 23, 31,
36, 56, 63
Sphingicampidae 18
splendens 33, 34, 35
stigma 56, 63, 65, 66, 67 (5 :1-5), 70,
71, 72, 74, 79, 80, 83, I I 7
subsignarius 1 1
suffusa I I 2
suprema 39, 64
Syssphingidae 1 8
Syssphinx 20, 38, 55

Telea 197
texana 157
Texas imperial moth 28
tricolor IO, IOI, 107 (7:9,
128
Tropaea 206
truncatipennis 208

10), I IO,

uhlerii 246
umbratula 1 70
uniformis 140, 143 (9:16, 17;
17), 148, 152
unimacula 53

II

126,

:3-5, 16,

varia 157, 162
vetusta 58
vinacea 203
violascens 1 55
Virginian anisota 80
virginiensis 11, 63, 65, 66, 67, 71, 72,
74, 79, 80 (5:19, 20, 22, 23), 82, 83
viridis 215

walkeri 217
walterorum 17, 87,178,179,181 (14:6, 7),
185, 189
washingtonensis 140
watsoni 128
weideml!Jlerii 2 59
wilfriedi 200
winonah 259

yamamai 199
yavapai 125

zephyria 157, 158,166,168 (13 :4-6)
zephyriata 168

INDEX TO PLANT NAMES

Acacia 126, 192, 231
Acacia amantacea 134
acacia, black bush 44
Acacia farnesiana 44
Acacia jlexicaulis 50
Acacia rigidula 44
Acer 202
Acer circinatum 14 7
Acer glabrum 26 5
Acer negundo 250
Acer rubrum 62, 250
Acer saccharinum 26, 62
Acer saccharum 62
Adenostoma 182
agave 192
Agropyron Smithii I 14
ailanthus 215
Ailanthus altissima 214,215,216,217
alder 26, 202, 210, 258, 260
alder, red 265
Alnus 202, 258
Alnus rugosa 2 50
Amelanchier 202, 250
Amelanchier alnifolia 26 5
Amorpha 160
Amorpha fruticosa 162
Anacardiaceae 35
Andropogon Hal/ii 114
Anona purpurea 1 70
apple 236, 250, 260, 265
Arbutus menziesii 181
Arctostaphylos 147, 181, 182, 183
Arctostaphylos tomentosa 181
Artemisia 13 7
avocado 162, 170
ash 33, 159, 216, 223, 225, 228, 231,
236, 237, 260
ash, green 236, 250
ash, mountain 202
ash, white 228, 236, 237
aspen 147
aspen, trembling 120, 2 IO
azalea 162
balsam 260
Baptisia 160
Baptisia tinctoria 160
barberry 236
basswood 26, 159, 210, 216, 236, 237
bayberry 159
bayberry, southern 250
bay, sweet 237, 239, 241
bean 162
bean, castor 216

bean, Mexican jumping 223
beech 26, 81, 159, 210
beech, blue 81
Betula papyrifera 202, 2 1o
Betula populifolia 250
birch 26, 75, 147,159,202,211,236,
265
birch, mountain 265
birch, river 202
birch, western white 265
birch, white 81, 202, 210
birch, yellow 81
bitterbrush 14 7
blue-joint II 4
Bouteloua 1 14
Bouteloua curtipendula 1 1 2, 1 13
Bouteloua hirsuta 1 13
Bouteloua oligostachya 113
bouteloua, racemed 113
box-elder 250
Bromus polyanthus 114
Buchloe dactyloides 1 14
buck brush 186
buckthorn 14 7
buckwheat, wild 128, 130, 133
buffaloberry 257, 258
butternut 33, 210, 216
buttonbush 236, 237

cherry, black 117, 236
cherry, cultivated 147
cherry, pin 236, 250
cherry, wild 147, 149, 191,210,216, 217,
225, 228, 236, 237, 242, 250, 265
chinquapin 68
chokecherry 26, 147, 237, 250, 252, 258
Cinnamomum camphora 217
clover 159
coffeeberry, California 265
coffee-tree, Kentucky 41, 47
Compositae 131
Condalia obovata 194, 195
Condalia spathulata 19 I , 192
Conocarpus erectus 1 62
corn, cultivated 160, 162
corn, Indian 159
Cornus 159
Cornus alternifolia 202
Corylus 68, 72, 202
cotton 33, 35, 160
cotton, sea island 33
cotton, wild 162
cranberry 12 2
Crataegus 202, 250
currant 191, 258
cypress 26

cactus 192
camphor tree 2 1 4, 2 1 7
Carpinus 202
Carya 202
Cassia alata 1 70
Cassia bicapsularis 134
Cassia chamaecrista 160
Castanea 202
catclaw 223, 231
Ceanothus 147, 182, 186, 266
Ceanothus cordulatus 186
Ceanothus cuneatus 181, 186
Ceanothus fendleri 167
Ceanothus Greggii 186
Ceanothus leucodermis I 86
Ceanothus sanguineus 265
Ceanothus spinosus 14 7, 186
Ceanothus thyrsijlorus 14 7, 265, 266
cedar 26
ceniza 231
century plant 79
Cephalanthus occidentalis 237
Cercidium 108
Cercocarpus 182
Cercocarpus betuloides 186
Cercocarpus parvifolius 167

Dalea Fremontii 131
Dendromecon 182
Distichlis spicata (D. maritima) 114
dogwood 159, 216
dogwood, alternate-leaf 81
dropseed, hair-grass 1 14

ebony, Mexican 50
Elaeagnaceae 259
Elaeagnus argentea 259, 260, 261
elm 26, 159, 210
elm, American 250
Ephedra nevadensis aspera 134
Eriogonum 126, 131
Eriogonum fasciculatum 128, 129, 130,
131, 133

Fagus 202
fir, balsam 253
Forestiera acuminata 134
Forestiera angustifolia 134
Fouquieriaceae 231
Fouquieria splendens 231
XIX

INDEX
Fraxinus americana 228
Fraxinus pennsylvanica var. subintegerrima
250
Fremontia californica 186

Galactea 162
Gleditschia 202
Gleditschia triacanthos 41, 4 7
Gossypium thurberi 35
grape 202
grapefruit 225
grass, brome 114
grass, buffalo 1 13
grass, grama 112,113,114
grass, hairy mesquite 113
grass, Hall's beard 114
greasewood 191, 192
gum, black 33
gum, sweet 26, 33, 210, 216, 236
Gymnocladus canadensis 41, 4 7

hackberry 81, 159, 192
Hamamelis 202
hazel 64, 68, 72, 81,117,210,237
hemlock 26
Hibiscus 162
hickory 26, 33, 159, 202, 210
Hilaria cenchroides 114
holly 216
H olodiscus discolor 1 4 7
Hordeum caespitosum 1 14
hornbeam 26
huisache 44

ironwood 210

Jatropha eurcas 223
Juglandaceae 210
Juglans 26, 202
juniper 26

Kalmia angustifolia 253

larch 253, 254, 255
larch, eastern 252
Larix laricina 2 52
Lauraceae 234
Leguminosae 38, 131
lemonade berry 183
Leucophyllum frutescens 2 3 1
Ligustrum 134
Ligustrumjaponicum 228
lilac 33, 216, 223, 228, 231, 236, 237,
250
Liquidambar styracif{ua 26
Liriodendrum tulipifera 239
locust, black 159
locust, honey 26, 41, 47
Lonicera parvif{ora 260
lychee 162
Lycium 192
Lycurus phleoides 1 14

xx

Magnoliaceae 234
Magnolia 242
Magnolia virginiana 241, 242
mahogany, mountain 167, 186
maize 67, 68, 159
mangrove 162
manzanita 147, 181, 182, 265
maple 26, 58, 62, 81, 159, 202,211,
236, 253, 265
maple, cutleaf 62
maple, Manitoba 250
maple, mountain 62
maple, Norway 260
maple, red 62, 210
maple, silver 62
maple, sugar 62, 210
maple, swamp 62
maple, vine 147
meadow-sweet 121
melon 67, 68
mescal plant 79
mesquite 44, 45, 126, 192, 231
Microrhamnus ericoides 192
Mimosa 223
Mimosa arenosa 170
Mimosa borealis 134
Mimosa Lindheimeri 1 34
mulberry 62
Myrica cerifera 250
myrtle, wax 250

Nemopanthes canadensis 253
Nemopanthus mucronata 253

oak 26, 62, 64, 67, 68, 71, 75, 76, 77,
80, 103, I 15, l 16, 122, 159, 199, 202,
205, 21 I
oak, bear 75
oak, black 75, 79
oak, blackjack 83, 1 1 7
oak, bur 72, 75, 81
oak, live 73, 79, II 7
oak, pin 75
oak, northern red 81
oak, red 68, 75, 81, 210
oak, scarlet 75
oak, scrub 75, 115, 116, 124
oak, swamp white 75
oak, turkey 61, 62, 68
oak, water 82
oak, white 75, 78, 81, 210
ocotillo 192, 231
Opuntia 167
orange 225
osier 260
Ostrya 202

palmetto, saw 159, 162
palo verde 45, 108
Parkinsonia microphylla 45
Parkinsonia Torreyana 45
Parosela californica 131
pear 236
pecan 33, 210, 250
pepper tree 228, 231, 265
persimmon 33, 210, 236

Phaseolus vulgaris 160
Photinia 1 82
Picea glauca 28
pine 26, 202
pine, eastern white 28
pine, jack 28, 253
pine, Jeffrey 96
pine, lodgepole 91, 92, 96
pine, nut 97
pine, ponderosa 9 1, 94, 96, 98
pine, red 28
pine, Scotch 28
pine, yellow 95
Pinus Banksiana 28
Pinus caribaea 36
Pinus contorta latifolia 91
Pinus edulis 97
Pinus jejfreyi 94
Pinus ponderosa 95, 98
Pinus resinosa 28
Pinus rigida 26, 36
Pinus sylvestris 28
Pinus strobus 28, 36
Pinus virginiana 36
pirul 170
Platanus 202
plum 236, 250
plum, wild 216, 250
Polygonaceae 128, 131
poplar II9, 120, 159, 236
poplar, aspen 120
poplar, trembling 260
Populus 121, 170, 250
Populus Fremontii 120
Populus grandidentata 202
Populus tremuloides 120, 202, 250
pricklyash, lime 225
privet 2 16, 223, 225, 228, 231
privet, evergreen 1 91
Prosopis 2 3 1
Prosopis julif{ora glandulosa 44, u16
Prunus 202, 216, 223, 231, 236, 250
Prunus pensylvanica 250
Prunus serotina 258
Prunus virginiana 147, 250, 258
Purshia tridentata 142, 14 7
Pyrus 202, 250

Quercus 182, 202
Quercus coccinea 75
Quercus Emoryi 167
Quercus ilicifolia 75, II 5, II 6
Quercus laevis 6 1
Quercus macrocarpa 72, 81
Quercus marilandica 83, 11 7
Quercus nigra 82
Quercus rubra borealis 81
Quercus Shumardi 1 1 7
Quercus tinctoria (Q. velutina) 75
Quercus undulata 125, 167
Quercus virginiana 73, 117, 124
Qyercus virginiana fusiformis 1 1 7, ~ 124

raspberry 75
redbud 162
Rhamnus californica 14 7
Rhapis 162
Rhododendron canadense 253

INDEX
Rhodora canadensis 253
Rhus aromatica .fiabelliformis 1 34
Rhus copallina 3 3
Rhus integrifolia 181, 183
Rhus laurina 183
Rhus tribolata 181
Rhus typhina 33
Ribes 202, 258, 265
Ribes sanguineum 265
Rosa 147, 202
rose 260
rose, wild 147, 148, 162, 202, 265
sage 137, 139
sagebrush 137, 151
Salicaceae 120
Salix 202, 250, 258, 260
Salix alba 260
Salix humilis 1 1 7
Salix longifolia 120
Sapium biloculare 223
Sapindus saponaria 1 70
Sarcobatus Maximiliani 108, 191, 192
sassafras 26, 159, 216, 236, 239, 242
Sassafras 202
Sassafras albidum 26, 237
Schinus molle 35, 228
Schinus terebinthifolius 1 70
serviceberry 81
Shepherdia 257, 258, 259

Shepherdia canadensis 265
silverberry 259, 260
Sitanium jubatum 1 14
snow bush 186
Sorbus 202
Sphagnum 1 22
spicebush 216, 236, 242
spike-grass, marsh 114
Spiraea 115
Spiraea latifolia 121, 122, 123, 250
Spiraea tomentosa l 23
Sporobolus airoides 1 14
spray, ocean 147
spruce 26
spruce, black 253
spruce, white 28
sugar, horse 236
sumac 26, 33
sumac, staghorn 33
sumac, wing-rib 33
sweetleaf 236
sycamore 26, 33, 216
Symphoricarpos 142, 144
Symplocos tinctoria 236, 237
Syringa 250
Tabebuia argentea 162
tamarack 252, 255, 260
Tetradymia 131
Tetradymia glabrata 131

Tetradymia spinosa 131
Tilia 202
timothy, Texas l 14
tree-of-heaven 214, 215
tulip tree 216, 236, 238, 239, 242
Tumera ulmifolia 162

Ulmus 202
Ulmus americana 250

Vaccinium 202
Viburnum 236
Viburnum cassinoides 250
Vitis 202

walnut 26, 35
walnut, black 33, 2 IO
Weigela 202
weigelia 202
willow 33, 81, II5, n6, 117, n9, 120,
147, 159, 202, 210, 223, 225, 228,
23 l, 236, 250, 258, 260, 265
willow, scrub 117
willow, wolf 259

:{,anthoxylumfagara 225
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