The Moths of America
North of Mexico
FASCICLE 21

SPHINGOIDEA
RONALD W. HODGES

1971
E.W. GLASSEY LIMITED

AND

R.B.D. PUBLICATIONS INC.

THE MOTHS OF NORTH AMERICA

The Moths of America
North of Mexico
INCLUDING GREENLAND

FASCICLE 21

SPHINGOIDEA
HAWKMOTHS
RONALD W. HODGES
ENTOMOLOGY RESEARCH DIVISION
UNITED STATES DEPARTMENT OF AGRICULTURE

COLOR PHOTOGRAPHS BY

RICHARD B. DOMINICK

AND

CHARLES R . EDWARDS

LINE DRAWINGS BY

ELAINE R . HODGES

1971
LONDON
E.W. GLASSEY LIMITED

AND

R. B. D. PUBLICATIONS INC.

BOARD OF EDITORS
DOUGLAS C. FERGUSON PH.D.
JOHN G. FRANCLEMONT PH.D.
RONALD W. HODGES PH.D.
EUGENE G. MUNROE PH.D.

RICHARD B. DOMINICK M.D.
CHARLES R. EDWARDS

DISTRIBUTORS
E. W, CLASSEY LTD

353 Hanworth Road, Hampton, Middlesex, England
B. H. BLACKWELL LTD

Broad Street, Oxford, England
ENTOMOLOGICAL REPRINT SPECIALISTS

P.O. Box 77971, Dockweiller Station, Los Angeles, California 90007, U.S.A.
ANTIQUARIAAT JUNK

(Dr. R. Schierenberg & Sons N.V.), Postbox 5, Lochem, Holland
INOUE BOOK COMPANY

2-8, 6 Chome-Hongo, Bunkyo-Ku, Tokyo,Japan
All rights reserved for text and illustrations
ISBN O

900848 31 6:

COMPLETE WORK

ISBN O

900848 35 9: FASCICLE 21
78-149292

LIBRARY OF CONGRESS CATALOG CARD NUMBER

The text has been set in Monotype Baskerville and printed
on Unicorn Wove specially made for The Curwen Press
by Grosvenor Chater. The color plates have been reproduced in
four colors and prmted by offset litho on Paladin coated cartridge.
Design, color reproduction, printing and binding
by The Curwen Press, London, England

CONTENTS
Introductory Note
Illustrations to Introductory Note

3
between

4 and 5

SPHINGOIDEA
SPHINGIDAE (Hawkmoths)
Characterization
Classification

9
9
12

Key to genera
SPHINGINAE

20

Sphingini

20

Smerinthini

76

MACROGLOSSINAE

93

Dilophonotini

93

Philampelini

II9

Macroglossini

128

Literature

1 54

Color Plates

1 59

Notes
Structural Plates
Index to Animal Names
Index to Plant Names

V

Vl
Vlll

Xl

I have always suspected that the reading is right which requires
many words to prove it wrong, and the emendation wrong that
cannot without so much labour appear to be right.
SAMUEL JOHNSON

INTRODUCTORY NOTE
Concerning the origins of this enterprise., and
the people engaged in its execution

THIS FASCICLE on the Sphingoidea, by Dr. Ronald W. Hodges, is not only a complete
revision of the group, but is also the first part of the total work to be published. So it seems an
appropriate time to tell how the project started, rather than to wait for the publication of
the General Introduction which will be many months away. The beginnings of this enterprise
were small, our collection was small, and our working laboratory was small. What was
evident, however, was that a vast lepidopterous fauna was all about us in confusing array
and profusion. Identification of so many species had become an increasingly bewildering
task, especially as new but similar moths appeared as the seasons advanced. Under the circumstances of course even Holland's Moth Book, the old stand-by, was useless. The vast
numbers of gray geometrids alone, of so many sizes, hues and seasonal variations, struck us
with a sense of dismay. During the early summer of I 967 our friend, Dr. Douglas C. Ferguson,
was visiting and busily collecting, happily spreading his specimens and not in the least
perturbed by our problems. "Where do we turn?" we asked Doug. "There seems to be no
up-to-date, comprehensive, well-illustrated volume to cover the Moths of America." "There
isn't, and furthermore," replied Doug, pointing to a fresh specimen of a Lytrosis still in one
of our relaxing boxes, "here is a Lytrosis that is undescribed and new to science." "In that
case," said we in all innocence, "we must write and illustrate such a book!" Doug gave us a
searching look as though we were in profound need of professional mental help. We hastened
to modify our suggestion. "You write the book and we'll illustrate it." Doug's expression
remained essentially unchanged.
The months went by, the collecting continued, but the germ of an idea had been born.
Soon Dr. John G. Franclemont and Dr. Ronald W. Hodges and a bit later Dr. Eugene G.
Munroe joined to form the nucleus of principal authors. Mr. Eric Glassey of London, himself an enthusiastic and knowledgeable collector as well as a distinguished entomological
publisher and book-dealer, joined our forces. He in turn introduced us to Mr. Basil Harley,
Managing Director of The Curwen Press in London, who entered into the project with the
enthusiasm of a dedicated naturalist. Moreover, his company sets the exacting standards of
one of the finest of printing houses. It was agreed that the plates should be done in four-color
lithography, with the possible addition of other colors should any special need arise.
This left in our hands the problem of producing color transparencies of sufficiently good
quality to illustrate the moths on a format of approximately 7½ by IO inches accurately and
with pleasing contrast. Very early in the course of our discussions we had eliminated any
idea of photographing the moths singly and then superimposing them on to a common background. The plates, we decided, must be photographed as a whole, the moths pinned to a
3
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background of a suitably neutral shade, with the elimination of all shadows cast by either
direct or indirect illumination. By the same token it became incumbent on us to process all
our own color film if we were to guarantee an absolute standard for our work over the years.
The Color Lithography Department of The Curwen Press, under the able guidance of
Mr. Alan Easton, can do wonders with a good transparency, but naturally no reproduction
can be expected to be better than the quality of the original work.
Suffice it to say that it took us the better part of two years of experimentation before we
felt able to produce work in our darkroom that would be a credit to our authors and to
The Curwen Press. Even now, during the actual course of production of the plates, we are
finding new ways of improving their quality. Without the help, advice and guidance of
numerous individuals whom we have consulted and who have given generously and freely of
their time and experience, we should never have been able to achieve the results which we
feel The Curwen Press has rendered so beautifully.
First and foremost, our thanks and unending gratitude go to Mr. and Mrs. Harold H.
Norvell, of Norvell's Camera Exchange in Charleston, South Carolina. And, "Camera Exchange" it was! We have lost all track of the number and kinds of different cameras, lenses,
lighting equipment and other paraphernalia they provided and exchanged for us, until we
were finally able to settle on the ideal for our purpose, a Linhof Kardan B 4 x 5-inch camera
system with a 40-inch bellows extension and a 150 mm Symmar lens of outstanding quality
and depth of field. Our very special thanks go to Mr. Warren Illes of Berkey Photo, Inc.
(Kling Photo Corp.) in Astoria, New York, who almost single-handedly arranged exchanges
of equipment for us and took it on as his personal responsibility to cut through the red tape of
a large organization which would otherwise have slowed down our experimental progress
to a grinding halt. To Mr. Jerry O'Malley and Mr. Philip E. Parker, Technical Sales
Representatives-Professional Photography, of Eastman Kodak Co., go our thanks for
advice on lighting and processing techniques that have made the difference between mediocrity and excellence. We thank Mr.John Brooks ofE. Leitz, Inc. in New Jersey, for introducing to us the glass fiber which made possible the diffusion tent that forms a basic part of our
set-up. We also thank Dr. Karl Heitz, of his own firm at 979 Third Avenue, New York City,
who supplied us with the major portion of our basic lighting arrangement.
Mr. Maurice Sawyers and Mr. Francis Greenaway of the Department of Photography
of the British Museum (Natural History) in London deserve our special thanks. They listened
patiently to our very early problems, and set us on our way with careful demonstrations and
explanations, convinced, we are sure, that no one but a pair of mad Americans would
attempt such an undertaking. They continue to this day to contribute new ideas that
challenge us to further improvement.
Our thanks go to Mr. Robert E. Logan, Head of the Department of Photography of The
American Museum of Natural History in New York City, whose advice and criticism have
helped us out of more than one sticky hole.
We owe many thanks to D. B. Waddell, H. R. Jackson, and G. Merritt of the Scientific
Information Section, Research Branch, Canada Department of Agriculture, Ottawa for
comments on some of our previous work. Dr. Eugene Munroe brought some of their superb
photographs down with him when he arrived with the moths to be illustrated in the first
twenty-five plates for the Pyraloidea fascicles 14 and 15a, the next entity to be published after
the Bombycoidea. We are, at this very moment, half way through the photography of these
plates, and our careful analysis of those outstanding Canadian transparencies together with
he attendant suggestions have led us to gather the courage to try a new experiment with a
roving flood-lamp. This has enabled us to capture successfully the iridescent sheen on so many
4

Charles R. Edwards and Richard B. Dominick

Above: Ronald W. Hodges
Above right : Elaine R. Hodges

Douglas C. Ferguson

Eugene G. Munroe

John G. Franclemont and Cho

_,__,_
·---,-·
~-=--

..---1~

,-

.....,,,,. •

~

Basil Harley and Eric Classey

The Wedge
darkroom

Photographs by
_ Christopher-Blackwal~ - - - Harold Norvell
and Jim Porter

INTRODUCTORY NOTE

of the specimens now appearing out of Gene Munroe's boxes. It represents a great step
forward in our photographic techniques and has overcome what had seemed a most worrisome
problem.
To Warren and Bill Beagle, our local electricians in Georgetown, South Carolina, go our
thanks for their never-ending interest in our project. They have contrived various ingenious
gadgets for us in their own spare time, among them a unique low-voltage de-pinning
machine made up of old radio parts, and an inspired flashing "No Entry" sign for our
dark-room door.
Our wives, Tatiana and Zuline, deserve special mention. They have not only put up with
us but have encouraged our efforts, and have taken an active part in the preparation of our
basic blocks of paraffin-a task requiring care, skill, patience, and a tolerant blind eye to the
unholy mess in their kitchens after our own manly efforts. The day they found wax spattered
not only on the floor but on the ceiling as well, they did not revile us. They merely shook
their heads in wonder and quietly took over. They have boosted our morale when new
experiments failed, reassured us with sound advice, and rejoiced with our successes.
We must put in a particular word of praise for Elaine R. Hodges, Ron's wife, whose line
drawings appear with such competent authority. She switched her professional talents and
artistic eye from mosquitoes to moths as we got the project under way, adding even more of
a family feeling to our group. Nor must we forget Mr.John F. Walsh of New York City and
Mr. Peter S. Crane of London, who have helped and advised us on problems beyond our ken
and who freely admit to the spirit of adventure gained by association with individuals engaged in a pursuit so far removed from the ivory towers of their usual duties. We want to
thank Miss Maria Nomikos for the reams of typing she has done for us, deciphering without
fail the innumerable inserted scrawls and addenda. Goodness knows how many thanks are
due to Mrs. Mair Sandercock of The Curwen Press who has transcribed similar hieroglyphics across the Atlantic Ocean. We also wish to thank Mr. Michael D. Van Buskirk
of Seattle, Washington, who has given us valuable suggestions and criticisms, and whose
enthusiastic interest in our progress has been most refreshing. He has been especially helpful
in the field of larvae and plant taxonomy, for we are giving thought to the possible addition
of a fascicle later on devoted to color plates of the life histories of as many various species as
we can properly do.
We are more than grateful to Christopher Blackwall for the kindly persistence with which
he pursued and calmed us and for the resulting excellence of his portraits.
A unique team has been forged from our mutual association, and a more happily integrated group working together would indeed be hard to imagine.
Doug Ferguson and Jack Franclemont, the latter invariably shadowed by "Cho" the
canine mop-a dog of immense personality, arrived together this past winter with the
specimens we were to photograph for the next fascicle, the Bombycoidea. They came in a
large station wagon and when they began to unload, we could not believe our eyes. Boxes
were tied together in bales. Bale followed bale until it began to look like a conjuring trick.
Our eyes widened in wonder, for we had asked Doug how many plates to prepare for. "Oh,
about eighteen, I guess," he had said. We were a bit suspicious at that "I guess" and had prepared ourselves for the possibility of a few more, but since they only planned to stay a week,
and since each plate requires well over two hours to prepare, photograph and process, the
sight of what was emerging from that automobile left us quite speechless." How many plates
did you say?" we breathed. "Oh, a couple of dozen or so," answered Doug cheerfully. "You
can run through six plates a day, can't you?" Our mouths felt dry as they further assured us
that they could not possibly extend their visit beyond one week. So there was nothing for it
5
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but to get into high gear and go to work. We shall long remember Doug, standing on a low
stool gazing thoughtfully down on his current layout of moths, his hands before him as if in
supplication-in reality he was checking their alignment-while Jack Franclemont, Cho
busily snoozing at his feet, stood quietly at the other end of the room carefully recording data
for the plate legends. To sum it up, we achieved twenty-nine plates in six days and on our
longest day, the last, we managed eight, despite on that day of all days the electric power
failing for three hours! At the end of the week we felt like a pair of moles emerging into the
sunlight. But it was worth it. Holotypes and many other unique specimens had appeared. One
Callosamia carolina Jones~ (which has now been reverted to C. securifera (Maassen)) is one of
Jones' original "cotypes ". Three of the saturniids are the very same specimens that Holland
figured in his Moth Book nearly seventy years ago; and other equally impressive specimens
kept emerging from those Pandora boxes. Those bales of boxes did indeed contain treasure
awesome to behold.
Ron Hodges merits special introduction. His specialty of course is the Microlepidoptera,
but his broad talents have enabled him to write this fascicle with complete authority. It is a
never-ending source of fascination to watch Ron at work spreading his minute creatures,
using implements some of which are of a size befitting a stonemason. The outcome nonetheless is a board upon which stands a forest of setting needles which he then turns upside
down. By dint of a sharp rap with his fist he extracts all the setting needles in a shower on to
the table beneath while one shudders with dread, and yet not a single antenna falls out of
place. There is Gene Munroe, a large and genial person whose imperturbable and kindly
nature brought forth the remark one spring day, "My smiling muscles are becoming tired".
Each is impressively competent, thorough, and exacting. We can picture them now, as we
prepare a fresh pinning surface on one of the wax blocks, intently conferring together at the
other end of the laboratory on the proper usage of the nomenclature to be standardized
throughout the work.
Eric Glassey, witty and energetic, has been known to leave a mint julep in mid-air in
order to spring for a butterfly net and race full tilt across the lawn in pursuit of a new
specimen. And Basil Harley, a naturalist, ornithologist, conservationist and entomological
collector in his own right, is uncompromising in the proper usage of the English language
and in the quality of work produced by The Curwen Press. Miss Truda Temkin deserves
our special thanks for typographical design of a highly complex work. One must actually
visit the Press in order to gain an appreciation of the interest taken by every single member of
the plant in each step of the production of this work. It is as though each individual working
there feels a personal pride in its outcome, and it is a most heart-warming experience.
One must undoubtedly be slightly mad to engage in the pursuit of Entomology, but one
day Dr. Franclemont looked across the laboratory from his microscope and made the ultimate
remark: "How fortunate", said he, "is that man whose vocation is his avocation."

/~~
?U,12~~
17 September 1970
McClellanville, South Carolina
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SUPERFAMILY

SPHINGOIDEA

FAMILY

Sphingidae Latreille
Type-genus: Sphinx Linnaeus, I 758.

The Sphingidae is a moderate-sized family of approximately 1000 species on the world level
with 115 species and 40 genera occurring in North America north of Mexico. This family
reaches its greatest development in terms of species and genera in the wet, tropical parts of
the world. The numbers of species and genera become smaller with increase in latitude.
No species have been recorded from Greenland, and only three have been taken in Alaska.
Sphingids are medium to large-sized moths that have relatively long and slender wings
and have a long and conical body (with some exceptions). Adults may often be found hovering before deep-throated flowers taking nectar and thus have received the common name
humming-bird moths. Some of the species are exclusively diurnal, some are crepuscular,
and others are nocturnal. Many are both crepuscular and nocturnal.
l\forphological characters of the Sphingidae are as follows. The lower margin of the
clypeus may be somewhat produced as a rounded projection. The pilifer is varyingly clothed
with setae (either setae of one length or of two lengths). The tongue varies from being several
times the length of the body to very reduced and non functional. The labial palpi are generally
similar in appearance; however, structurally they are variable. The first and second segments are large with the second usually longer than the first. The inner surface of the first
segments lacks scales and may or may not bear sensory setae. The inner surface of the
second segment may have a naked, excavated area which in turn may be partially roofed
over with l~:mg scales. The third segment is short (less than the width of the second segment)
and usually not visible but occasionally projecting as a naked cone. The eye is naked and
often lashed with long scales on the dorsal margin. Ocelli and chaetosemata are absent. The
antennae are filiform, setiform, or clavate. The ventral surface usually is prismatically
compressed, particularly in the males. The apical portion tapers rapidly to the tip and usually
is hook-shaped. Males usually bear fasciculate setae on the ventral surface of the antennae,
whereas females usually do not. In a very few genera the antenna is bipectinate. The tip of
the antenna is similar in both sexes consisting of a small number of rapidly decreasing-sized
January 1971
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segments. The terminal segment is either similar in length to the preceding ones or much
longer. The head and thorax may bear scale crests. The tegulae are very large and lie flat on
the thorax. In the males there is a pair of scent glands on the second abdominal sternum.
The lateral surface of the abdomen may bear paired scale tufts, particularly on the distal
segments. The apices of the abdominal segments may bear modified setae (usually best
developed on the terga) that are normally visible without having to denude the body.
A tympanum is lacking. The legs are long and stout and usually armed. The first tarsal
segment of the midleg often bears a series of relatively long, slender setae in a row from the
base to one-half the length of the segment. This is called the midtarsal comb. The tibiae,
particularly the first, are often very heavily armed with spines. The tarsi bear several rows
of short, stout setae. A pulvillus and paronychium may be present, absent or variously
developed on the legs. The last sternum in the males is either evenly sclerotized or is more
heavily sclerotized medially and laterally and nearly membranous elsewhere.
The male genitalia are of several different forms. The valvae are relatively broad; a
sacculus is usually well defined and has a free apical process; an uncus is present either as a
single lobe or as two separate lobes; the gnathos may be present or absent and if present
single or a pair of lobes; the saccal region of the vinculum is varyingly developed, either not
at all to being a relatively long lobe; the juxta usually is a moderately heavily sclerotized
band, but may be developed as a pair of long prongs. The aedoeagus is a cylinder with a
long, slender apex, with different kinds of digitate processes at the apex or with a series of
strong, short teeth on the apical margin; the vesica may be armed or unarmed. In the female
genitalia the genital plate may be very short and developed somewhat medially with the
ostium bursae anterad of it in the membrane; or the genital plate may be much longer,
consisting of both a lamella antevaginalis and postvaginalis, with the ostium bursae posterad of the lamella antevaginalis. The ostium bursae usually is medial but in some groups
has a tendency to be on the left side of the segment. The base of the ductus bursae normally
is heavily sclerotized. The ductus seminalis usually arises from the junction of the heavily
sclerotized and lightly sclerotized parts of the ductus bursae. The corpus bursae usually is a
single pouch with very lightly sclerotized walls. Rarely, an accessory bursa may be present.
A single signum usually is present (occasionally double or absent). It is essentially a linear
plate with two lateral bands of short, inwardly projecting teeth. The papillae anales are
heavily setose, and each seta is at the apex of a lobe (giving the appearance that the papillae
anales may be greatly expanded at oviposition).
The length of the forewing is more than twice the width but less than four times the width.
The hindwing is much shorter being no more than twice as long as wide. The forewing has
R 1 from the cell, R 2 +s long stalked from before end of cell, R 2 sometimes absent (probably
by fusion with Rs); R4+ 5 moderately long stalked; M 1 connate or short stalked with R 4 +5 ;
upper discocellular vein usually lost; A1 absent; A 2 and As forked basally. The frenulum is
present and strong in the hind wing (except in some smerinthines in which it is rudimentary),
multiple in females, single in males; R 1 is a strong vein crossing from the cell and meeting Sc
at about one-half the length of the cell; Rs and Sc either parallel or nearly meeting beyond
cell; base of M 1 lost; A 2 and As present; A1 lost. The combination of characters of R 1 crossing to Sc
- - - - ~J-fro=m~. t~h.e___middl.e_o_j.Jhe__cell_JJlus-ihe-ahsencuif-the--base--oJ--M,and-A-,will-sfJ'R}e-to--deftne-memhe-t=5-()-~t-hl'----- - family within the macro-lepidoptera. A cell is always present and reaches the middle of the wing
in most species, but it may be short in Hemaris and allies.
IO
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FIGURE

1:

STRUCTURAL FEATURES OF SPHINGIDAE

a. Lateral view of midleg first tarsal segment
showing midtarsal comb, Manduca rustica.
b. Lateral view of pretarsus, Hyles gallii.
c. Dorsal view of pretarsus, Hyles gallii.
d. Venation of male Darapsa myron.

January 1971

e. Frenulum of male Darapsa myron.
Frenulum of female Darapsa myron.
g. Mesa! view of labial palpus, Hyles lineata.
h. Mesa! view of labial palpus, Agrius cingulatus.
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The eggs are rounded or slightly flattened with very little surface sculpturing. The micropyle is lateral. Eggs are usually laid singly but occasionally, as in Ceratomia catalpae, may be
laid in masses.
The larva is cylindrical or tapering on the anterior segments. The head is rounded or
triangular, usually rounded in the first instar. The eleventh segment has a caudal horn or the
horn may be replaced with a buttonlike structure. The horn is absent in Lapara. After the
first instar the body has sparse, very fine, secondary hair and often has raised prominences
in transverse rows. The legs are normal. The prolegs have the crochets in a single band of
two lengths.
The pupa is fusiform with the head often distinctly narrower than the thorax, and the
fifth and sixth segments are movable. The tongue may be cariniform, enlarged basally or a
free lobe. The wings are long and usually pointed. The cremaster is prominent and usually
triangular in outline (often slightly bifurcate distally). The scar of the caudal horn is often
visible on the dorsal surface of the eighth abdominal segment. Pupation occurs in a chamber
in the soil, a loosely spun cocoon at the surface of the ground or rarely in a loosely spun
cocoon above the ground.
CLASSIFICATION
In 1903 Rothschild and Jordan published a truly monumental revision of the world sphingid
fauna. In it they treated 772 species. They based their classification on a very large number
of characters, mainly of the adults, but unfortunately they studied the male and female
genitalia in a dry condition, so they were unable to discern characters of the female genitalia, and they did not figure (and thus probably did not take into full account) the full
array of male genital characters. These two character systems in combination provide what
seems to be a cohesive framework for a supergeneric classification within the Sphingidae.
Many additional characters of the larvae and pupae fall into line if the associations of the
genital systems are followed rather than those of the spination of the pilifer or of certain
palpal characters. As an example, they used the character "pilifer consisting of an apical part
bearing a short or vestigial bristle and a proximal part bearing long ones" to define the
Choerocampinae. Most of the genera included in the Choerocampinae are closely related;
however, others, such as (for our fauna) Darapsa, are excluded from the subfamily because
the pilifer has a different bristle pattern. But, the male and female genitalia of Darapsa
species are so nearly like those of Xylophanes species that it is difficult to distinguish the two
on this basis.
Rothschild and Jordan pointed out that the subfamilies and tribes within the group
Semanophorae were not equal and that several species and genera within each had characters
which would tend to put them either one way or the other with the system. The higher
categories could not be defined on the basis ofjust a few characters, but, perhaps in combination, several characters would suffice for definition. As just pointed out with the example of
Darapsa and Xylophanes, these two genera are very closely allied and should be placed together within the next higher category be it tribe or subfamily. I agree with Carcasson ( 1968)
who said that the two categories Semano.phm:ae and Asemanophor.a e-should-b~-Gggni-z.ed~ - - - ~
as subfamilies. However, he incorrectly used these names for the subfamilies inasmuch as the
Code of Zoological Nomenclature indicates that family group names must be based on a
12
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valid or available generic name. Neither Semanophorae nor Asemanophorae is based on a
generic name. To place the categories on a relatively equal basis, I believe that the classification
outlined below is more appropriate.
SUPRASPECIFIC CATEGORIES OF NOR TH AMERICAN SPHINGIDAE
FAMILY
SUBFAMILY
TRIBE

TRIBE

SUBFAMILY
TRIBE

SPHINGIDAE
Sphinginae
Sphingini
Agrius
Cocytius
Neococytius
Manduca
Smerinthini
Protambulyx
Smerinthus
Paonias

Dalba
Dolbogene
Ceratomia
Isoparce

Sagenosoma
Paratrea
Sphinx
Lapara

Pachysphinx
Cressonia

Macroglossinae
Dilophonotini
Pseudosphinx
Isognathus
Erinnyis
Phryxus

TRIBE

Philampelini
Eumorpha

TRIBE

Macroglossini
Cautethia
Sphecodina
Deidamia
Arctonotus

Pachylia
Pachylioides
Madoryx
Callionima

Perigonia
Aellopos
Enyo
Hemaris

Amphion
Proserpinus
Euproserpinus

Darapsa
Xylophanes
Hyles

KEY TO GENERA
r. Naked area on inner surface of first
segment of labial palpus lacking a
patch of fine setae . . . . . . . . . . . . . . . . . . 2
Naked area on inner surface of first
segment of labial palpus with a patch
of fine, dense setae . . . . . . . . . . . . . . . . . 20
2.

Tongue reaching at least to end of
thorax; terminal segment of antenna
long, loosely scaled dorsally; frenulum
(in c3') well developed . . . . . . . . . . . . . . . 3
Tongue rudimentary; terminal segment
ofantenna short, densely scaled dorsally;
frenulum (in c3') rudimentary or absent
I7
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3. Apex of forewing sinuate

Protambulyx

p. 76
Apex offorewing acute or rounded . . . . . . 4
4. Abdomen and hindwing marked with
pink; second segment oflabial palpus
with a fovea on inner surface, this
fovea roofed with long scales . . . . . . . Agrius

p.

22

Abdomen and hindwing marked with
yellow or shades of gray and white;
second segment of labial palpus lacking a fovea on inner surface . . . . . . . . . . . . 5

13
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5. Third segment of labial pal pus naked,
appearing as a short horn . . . . . . . . . . . . 6
Third segment oflabial palpus scaled .. . .. 7

13.

6. Disc of hindwing translucent, abdomen with three pairs of yellow spots .. Cocytius

p. 23
Disc of hindwing opaque, abdomen
with six pairs of yellowish spots ... . Neococytius

P· 25
7. Eye lashed dorsally (with series of
scales from dorsal margin extending
over eye, individual scales equal to
one-half width of eye); abdomen with
white markings or diffusely marked
dorsally . . . . . . . . . . . . . . . . . . . . . . . . . 8
Eye not lashed (if weakly lashed, abdomen with yellow markings dorsally) ... . . 9
8. Dorsal surface of forewing and abdomen marked with white; inner
tibial spur of hindleg slightly more
than one-half length of first tarsal segment, first tarsal segment three-fourths
length of hindtibia . . . . ... .. . . . .. Dalba
p. 37
Dorsal surface of forewing and abdomen lacking white markings; inner
tibial spur of hindleg slightly more
than one-half length of first tarsal segment, first tarsal segment appearing
short, about one-half length of hindtibia .......... .. . . .. . . . ... Dolbogene

p.38
9. Pulvillus present .. .. ........... . ..
Pulvillus absent . . . . . . . . . . . . . . . . . . .
IO.

IO

12

Foretibia with spines .. .. . . . . . . . . . . . . 11
Foretibia lacking spines ... Manduca (in part)

p. 27
1 1.

Eye weakly lashed, forewings shades
of gray ........ . .......... .. Paratrea

P· 5°
Eye not lashed, forewing with greenish cast (fading to yellow brown) ....
Ceratomia (in part)
p. 39

Abdomen with transverse, lateral
bands of white and black (or dark
gray) . . . . . .. .. ... . . . . . . . . . .. . Sphinx
p. 51
Abdomen mainly brown, sometimes
with a pair of dorsolateral brown lines
from base nearly to apex . ... . ..... Lapara
p. 73

14. Pilifer with yellowish-brown bristles,
no scales (forewing basically not white) ... . 15
Pilifer with bristles and scales (forewing white dusted mainly with black
and some yellow scales) . . . . . . . . Sagenosoma

p. 49
15. Mid tarsal comb strongly developed ..
Manduca (in part)

p. 27
Midtarsal comb absent or vestigial .... .. 16

16. Forewing appearing slender (maximum width, perpendicular to costal
margin, one-third length); paronychium without lobe .... .. .... . ... . Isoparce

p. 47
Forewing appearing broad (maximum
width, perpendicular to costal margin,
two-fifths to one-half length); paronychium with a lobe . . . . Ceratomia (in part)
p. 39
1 7.

Labial pal pi divergent at apices; midtibia with spines ........ .. ..... Cressonia

p. 87
Labial palpi parallel to apex; midtibia
lacking spines . . . . . . . . . . . . . . . . . . . . 18

18. Hindwing with eyespot; foretibia
without or with moderate apical spur .. . . 19
Hindwing lacking eyespot; foretibia
with long, stout, apical spur .... . Pachysphinx

p.89
19. Costal margin of hindwing relatively
straight to apex; foretibia with moderate apical spur present or absent; head
lacking medial scale crest . . . . . . . Smerinthus

p. 79

Foretibia spinose; abdomen lacking
Costal margin of hindwing produced
lateral, yellow patches ... .. ....... . .. 13
anteriorly near apex; foretibia lacking
- - - -- - - -- ---l'-0reti-bia---la-eki-ng- spines,if-few-spine~ - - - - - - ----,apical
,
spur; head w1tn med-i a~I-, _s_c_a ~le- - - - - - - - -~
present at apex, abdomen with lateral,
crest . . ..... . ... . . . . . ... . . . .. Paonias
yellow patches . ... . .. ..... . ... . . . . 14
p. 84
12.
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20.

2 1.

22 .

Setae on inner half of pilifer much
longer than those on outer half .. . .... . .
Setae of pilifer nearly uniform in
length .... . .. . . . . . . . . . . . . . . . ...

29.
21

22

Antenna broadened distally (especially
in 3); outer margin of forewing
generally convex . . . . . . . . . . . . . . . . Hyles
p. 151
Antenna slender to apex; outer margin of forewing sinuous, apex falcate . Xylophanes
p. 148
Fore- and hindwings mainly transparent, wings margined with scales . . Hemaris
p. l 14
Wings scaled, not transparent . . . . . . . . . . 23

23. Abdomen with broad, white band on
dorsal surface of fourth segment .... Aellopos
p. 109
Abdomen lacking such a band . ... . . .. . 24

Hindwing with shades of yellow or
orange (at least at base), or base pale,
outer margin contrastingly dark gray
to black . .... ..... . . . . . . . . . . . . . . 30
Hindwing mainly gray to dark gray
brown, margin from anal angle to base
of wing pale yellowish gray . . .. . Pseudosphinx
p. 95

30. Hindwing yellow at base ..... .. . . . . . . 31
Hindwing shades of orange at base . .
Erinnyis (in part)

p.97
31. Hindwing with yellow running full
length of anal margin; black, outer
border not reaching anal margin . . . Isognathus
p. 96
Hindwing with yellow not running
full length of anal margin, black outer
border reaching anal margin . Erinnyis (in part)

p.97
24. Forewing with an irregular, divided
white or silver patch toward end of cell ... . 25
Forewing lacking white or silver marks
in cell .. . . . ... . .... . ... . . . . .. . . . 26
Wing margins crenulate, hindwing
shades of gray . . . . . . . . . . . . . . . . Madoryx
p. 106
- · Wing margins even, hindwing mainly
red brown . . . . . . . . . . . . . . . . . . Callionima
p. 107
25.

26. Head and thorax with scale crests
dorsally . . . . . . . . . . . . . . . . . . . . . . . . 27
Head and thorax lacking scale crests
dorsally (or, head with slight, medial
crest) ........ . . . . . . . . . . . . . .. . . . 32
27. Outer margin offorewing evenly convex . . . . . . . . . . . . . . . . . . . . . . . . Phryxus
p. 103
Outer margin offorewing crenulate or
angled and crenulate .. .... ... . ..... 28
28. Outer margin of forewing generally
convex, crenulate; posterior margin of
forewing slightly sinuous ....... ... .. . 29
Outer margin of forewing with three
concavities, crenulate; posterior margin offorewing strongly sinuous ... .... Enyo
p. l 12
January r97 I

32. Uncus of male genitalia divided .... . . . . 33
Uncus of male genitalia simple ....... .. 35
33. Hindwing with bright yellow-orange
band . . . . . . . . . . . . . . . . . . . . . . Perigonia
p. 108
Hindwing somber with shades of
brown and gray or yellowish gray . . . . . . . 34
34. Fringe of hindwing with white at anal
projection ........ . ........ . . Pachylia
p. 103
Fringe of hindwing lacking a narrow,
white spot at anal projection . . .. Pachylioides
p. 104
35. Spines on posterior margin of abdominal segments in a single series . Eumorpha
p. 121
Spines on posterior margin of abdominal segments in more than one
row .. . . . . . . . . . . . . . . . . . . . .... . . 36
36. Antenna clubbed (becoming broad
before apex) . . . ... .. . .. ... . .. . ... 37
Antenna slender from base to apex or
gradually becoming more slender
from base to apex ... . .... .. ...... . . 38
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37. Pulvillus and paronychium absent;
hindwing banded with black and
white . . . . . . . . . . . . . . . . . . . Euproserpinus
p. 142
Pulvillus and paronychium present;
hindwing with black and shades of
yellow, orange or red brown, never
white . . . . . . . . . . . . . . . . . . . . . Proserpinus
p. 1 37
38. Abdomen narrowly banded with yellow on fourth to sixth segments .... . Amphion
p. 136
Abdomen lacking yellow bands . . . . . . . . 39
39. Hindwing yellow at base, black on
outer margin . . . . . . . . . . . . . . . .. .... 40
Hindwing shades of brown, red and/or
green . . . . . . . . . . . . . . . .. ... .... . . 41

40. Outer margins of wings evenly convex . Cautethia
p. 130
Outer margins of wings scalloped .. Sphecodina
p . 132
41. Foretibia spined .... . ..... . .. . . ... 42
Foretibia not spined . .. ..... .... . ... 43
42. Dorsal surface of wings shades of red
brown . . . . . . . . . . . . . . . Darapsa (in part)
p. 1 44
Dorsal surface of wings shades of
green, pink and gray brown ...... Arctonotus
p. 1 34

43. Outer margin of forewing irregularly
indented . . ..... . . . . . . . . . . . . Deidamia
p. 1 33
Outer margin of forewing gradually
curved ... .. . . .. .. . .. . Darapsa (in part)
p . 1 44

PARTIAL KEY TO GENERA BASED ON THE PUPAE
(After Mosher, 1918)
1.

2.

Spiracular furrows present on three .
segments, that is, on abdominal segments 5-7 ........ .. ....... . . . .... 2
Spiracular furrows usually present on
one or two segments, never on three,
often absent . . ...... . . . . . . . . . . . . . 15

5. Tongue case with distal half recurved
and touching the proximal portion

Abdominal segments 5-7 with either
one or two (occasionally a trace of
three) spiracular furrows, always with
one deep pocketlike furrow and a
shallower outer one; body always
without spines and with a triangular
cremaster . . . . . . . . . . . . . . . . . . . . . . . . 3
Abdominal segments 5-7 either with
three or four more or less interrupted
furrows over each spiracle, the surface
of the furrows often punctate like the
remainder of the cephalic margin or
with one deep furrow, in which case
the body is spinose and the cremaster
truncate . . . . . . . . . . . . . . . . . . ...... 13

6. Tongue case strongly arched from the
surface of the body, the height of the
arch always greater than the width of
the tongue case in that region . . . . . . . . . .. 7
Tongue case never strongly arched
from the surface of the body, the space
between it and the surface never as
great as the width of the tongue case,
usually closely applied to the ventral
surface ....... . . . . . . . . . . . . . . . . . . . 8

Agrius
p. 22
Tongue case with two or more coils Neococytius

p. 25

7. Dorsum of abdominal segments 2-8
with a strongly rugose band on the
cephalic third, similar to the triangular
area on each side of the meta thorax .. Cocytius
p. 23
3· Free tongue case present · · · · · · · · · · · · · · 4
Dorsum of abdominal segments 2-8
Tongue case fused with body · · · · · · · · · · 11
punctate; metathorax with a strongly
- - - - - - - --':14,,___T........
au~,gll.e--CaSe-wit-h-di-stal-half-aever-re·~- - - - - - --,.t,evated, smooth, transverse ndge on
curved, distal end touching the body .... . . 6
each side ..... . .. . .... Manduca (in part)
Tongue case recurved distally . .. . .. . . . . 5
p. 27
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8. Two spiracular furrows present . . . .. . ... 9
One spiracular furrow present . . . . . . . . . IO

9. Spiracular furrows 5 mm or more in
transverse length, and extending
ventrad of the spiracle for a distance
equal to the length of the spiracle;
tongue case never over 5 mm in
length . . . . . . . . . . . . . . . Manduca (in part)
-p. 27
Spiracular furrows always less than
5 mm in transverse length, seldom extending ventrad of the spiracle, if so,
then for a distance less than the length
of the spiracle; tongue case in most
species over 5 mm in length . . . . . . . Sphinx
p. 51
1 o.

Free tongue case extending as far
caudad as the distal ends of the prothoracic legs, and occasionally beyond them . . . . . . . . . . . . . . . . . . Paratrea
p. 50
Free tongue case never extending as
far caudad as the distal ends of the
prothoracic legs . . . . . . . . . . . . . . . . Dolba

p. 37
1 1.

1 2.

With two spiracular furrows ...... .
Ceratomia (in part)
p. 39
With one spiracular furrow . . . . . . . . . 12
Maxillae never more than five-sevenths
the length of the wings; body surface
polished, the punctures on the abdomen distinct ... .. ... . Ceratomia (in part)
p. 39
Maxillae normally more than fivesevenths the length of the wings; body
surface dull, the punctures on the abdomen usually obscured by the sculpturing . . . . . . . . . . . . . . . . . . . . . .. Lapara

1 4.

Maxillae never half the length of the
wings, their length 5-7 mm; length of
_pupa usually less than 40 mm ..... Smerinthus

p. 79
Maxillae half the length of the wings,
their average length Io mm, sometimes longer; length of pupa normally
over 45 mm ... . . . . . . . . . . . . Pachysphinx

p. 89
15. Spiracular furrows present ..... . . . .... . . 16
Spiracular furrows absent . . . . . . . . . . . . 19
16. Spiracular furrows usually three or
four, separated by carinate ridges,
which are never broken and wavy
and present on the fifth or on the fifth
and sixth abdominal segments . . . . . . . . . 17
Spiracular furrows usually five or six,
separated by interrupted, wavy,
carinate ridges, usually present only
on the fifth segment, but sometimes
on the sixth . . . . . . . . . . . . . . . . . . . . . 1 8

17. Cremaster sparsely covered with
short, curved spines on the dorsal and
lateral aspects; spiracular furrows
present on segments five and six . . . . Hemaris
p. I 14
Cremaster never spinose; spiracular
furrows only present on segment five . Erinnyis

p.97
18. A small portion of the pro thoracic
femur always exposed; color light
brown or coffee color, never with a
prominent, median dorsal stripe . . . . . Hyles
p. 151
Pro thoracic femur never exposed;
color grayish or grayish brown with
a prominent, median, dorsal stripe . .
Xylophanes
p. 148

p. 73
13. Surface of the body spinose; eremaster broad and truncate; one
spiracular furrow present ..... .. . . Cressonia

p. 87
Surface of body smooth; cremaster
triangular and pointed; more than
one spiracular furrow present . . ........ 14
January r97r

19. Body always more than two inches
long, labrum either at the cephalic
end or on the dorsal surface of the
body .. . .... ..... .. . .. . .. . .... .
Body always much less than two inches
long; labrum usually on the ventral
surface, sometimes at the cephalic end
of the body .... . .. .. ... . . .. . . ....

20

21
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20.

No mandibular tubercles present;
body surface highly polished with
only a few, small punctures; color
black, usually marked with red .. Pseudosphinx

appendages roughened with deep
sculpturing . . . . . . . . . . . . . . . . . . . . . . 24
Mandibular area without distinct
tubercles; surface of appendages not
very rough, usually silky or polished
in appearance . . .... . ...... . . .. ... 25

p. 95
Mandibular tubercles present; body
surface roughened and rather coarsely
punctate; color uniformly dark brown
Eumorpha
p. 121
21.

Body with three, prominent projections at the cephalic end, consisting of
a very rugose tubercle of the labrum
and one mesad of each glazed eyepiece; proximal part of maxillae excurved and carinate ..... . ..... Deidamia
p. 1 33
Body without three prominent projections at the cephalic end, the only
prominent tubercles are mandibular ..... 22

22. Abdominal segments five to seven with
one or more interrupted rows of
spines along the cephalic margiri,
more prominent on the dorsal surface . . .... .. .... . ... Darapsa (in part)
p. 1 44
Abdominal segments without spines ..... 23
23. Mandibular area usually with distinct
tubercles, if not distinct, then the

24. Body surface rough, deeply punctate
over the entire surface of the abdominal segments, especially segments
eight to ten; prothoracic femur never
visible . . . . . . . . . . . . ... .. . ... . Amphion
p. 136
Body surface smooth and polished, the
cephalic portion of the segment with
punctures of medium size, the caudal
portion finely, sparsely punctate;
prothoracic femur always visible . . Proserpinus
P· 137

25. Dorsum of eighth abdominal segment
with a row of large, deep punctures or
pits along the cephalic margin; color
always light brown with darker
markings .. .. ......... Darapsa (in part)
p. 1 44
Dorsum of eighth abdominal segment
never with a row of deep punctures or
pits along the cephalic margin; color
uniformly dark brown ... .. .. . . . Sphecodina
p. 132

PARTIAL KEY TO GENERA BASED ON MATURE LARVAE
(After Forbes, 19n)
1.

2.

Head high and triangular, no horn . . . Lapara
p. 73
Head rounded, or horn more or less
developed . . . . . . . . . . . . . . . . . . . . . . . . 2
Head half higher than wide, horn
well defined, two enlarged tubercles
on anal plate .... . ...... .. . . .. Cressonia
P· 87
Otherwise . . . . . . . . . . . . . . . . . . . . . · · · 3

4. Seven setae on labrum, meso- and
metathorax each with one transverse
ridge . . . . . . . . . . . . . . . . . . . . Pachysphinx

p. 89
Six setae on labrum, transverse ridges
more numerous or wanting . ... . ..... .. 5
5.

B d h
.
l
•h
1
o y eav11y granu ar, wit granu ar
obliques, middorsal line, and subd orsa1 on t h orax, t h e 1atter raise
· d ·
into
two pairs of short horns ... Ceratomia (in part)
p . 39
Body smooth or nearly so in last stage,
no middorsal granules ... . ..... . ... .. . 6

3. Head much higher than wide and
triangular; horn rather small and
soft, not well distinguished from the
body .... . . . . . ...... Smerinthus, Paonias
<h-- - - - - - - - - - - - - = - - - - - - - - - - - - - - - - - - - p. 79, -4
Head about as wide as high, or trape6. Labrum with ii on a level with i or
zoidal . .. .. .... . ......... . .... . .. 4
lower .. .... ... . . .. ..... . . . .. ... . 7
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Labrum with ii decidedly higher
than i . . . . . . . . . . . . . . . . Sphinx (in part)
' p. 51

Head normally with one pair of dark
side-stripes . . . . . . . . . . . . Sphinx (in part)
p. 51

7. Head triangular, smooth, as well as
cervical shield; anal plates exceptionally rough; labrum with a deep, narrow notch, with the setae i, ii and vi
crowded around it . . . . . . . . . ..... Cocytius

15. Head heavily granulated, body cylindrical, with normal obliques on
sides ..... . . . . .. .. . .. . . . . . . . . . . . 16
Head not granulated, or body swollen,
or without oblique stripes but with a
continuous subdorsal picked out in
enlarged granulations . . . . . . . .. . ... . . 17

p.

23

Head rounded on the vertex, but in
Manduca jasminearum with two enlarged granulations; anal plate rarely
rough; setae ii oflabrum almost half as
far apart as width oflabrum, or more ..... 8
8. Head much higher than wide, and
tapering to about half its width at
the vertex . . . . . . . . . . . . . . . . . . . . . . . . 9
Head nearly as wide as high or as
high as wide . . . . . . . . . . . . . . . . . . . . . IO

16.

p. 50
Body unusually smooth . . . . . . . . . . Dalba
P· 37
1 7.

9. Horn nearly twice as long as height
of head ... . . . . . ... . .. Manduca (in part)

p.

27

Horn slender, and but little longer
than height of head . ... . Ceratomia (in part)
p. 39
IO.

11.

12.

13.

Head as wide as high; tapering decidedly toward the vertex . . . ..... . .... 1 1
Head nearly as wide as high, rounded
or squarish, or if tapering a little then
strongly granulated ..... . . . . . . . . . . . 15
Notch very shallow, in depth only oneseventh height oflabrum .. Manduca (in part)

p.

27

Notch of labrum at least twice as
deep . . .. . .. . . . . . .. .. .. .. .. . . . .

12

Horn very slender, head well rounded
at the sides . .. ... .... . Ceratomia (in part)
p. 39
Horn normal or short . . . . . . . . . . . . . . . 1 3
Mesothorax acutely humped, sometimes surmounted with a tubercle ...
Sphinx (in part)
p. 51
Body normal in form ... . ....... .. ... 14

14. Head normally with two pairs of dark
side-stripes . . . . . . . . . . . . . . . . . . . Agrius

p.
January r97 I

22

Body somewhat granulated in last
stage, especially on the obliques . . Paratrea

Setae i, ii and iii of the labrum on a
level; labral notch very shallow, abdomen cylindrical and rather slender ..... 18
Setae i higher than ii and iii, ii usually
decidedly higher than iii . . . . . . . . . . . . . 19

18. Metathorax swollen, supraanal not
noticeably armed . . . . .. .. . . .... Erinnyis

p. 97
Cylindrical, supraanal with two large
tubercles . . . . . . . . . . . . . . . . Pseudosphinx

p.95
19. Horn reduced to a granule or replaced
by an eyespot; metathorax strongly
swollen; head full as wide as high and
squarish .. .. .... . . ..... . ... Eumorpha
p. 121
Horn present in all forms with swollen
body, swelling rather belonging to the
first segment of the abdomen than to
the thorax; head rounded, or if
squarish, full as high as wide ....... . .. 20
20.

Horn replaced by an eyespot . . . . . . . . . . 2 1
Horn conical, well developed . ..... . .. . 22

2 1.

Head very rough in last stage, horn
very slender in middle stages, replaced
by a high tubercle in the next to last . .
Sphecodina
p. 132
Head nearly smooth in the last stage;
horn stout in penultimate ........ .
Proserpinus (in part)
p. 1 37

19
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22.

Body more or less swollen on first segment of abdomen, thence tapering to
the head ... .... .. .. .... . ... .. .. . 26
Body not swollen .... . ....... .... . . 23

23. Head and general surface of body distinctly but sparsely tuberculate, the
setae rising from the apex of the
tubercles; cervical and anal shields
rougher than the rest of the body ... Hemaris
p. 114
Body smooth, head rarely with very
slight tubercles, from the slope of
which the setae rise ........ .... . .. . 24
24. Notch of labrum hardly one-third its
height; setae i and ii spaced about in
the ratio 2 :3; vi only one-third way up
from the apex of the lobe toward ii and
much nearer the middle line . . . . . . . Hyles
p. 151
Notch of labrum deeper, setae i and
ii only about half as far apart as the
setae ii are from each other; vi nearer
to ii than to the apex of the lobe ........ 25

25.

Front about half as high as height of
epicrania; without normal oblique
stripes (with reversed oblique spots) ..
Proserpinus (in part)
p. 1 37
Front smaller; with seven normal
obliques . . . . . . . . . . . . . . . . . . . . . . . . 12

26. Horn not so long as height of head . . Amphion
p. 136
Horn normal . . . . . . . . . . . . . . . . . . . . . 2 7
27. Head sparsely tuberculate . ... . . ...... 28
Head smooth and dull under low
power, granular under high power,
with smooth areas about the setae .. Xylophanes
p. 148
28. Body slightly swollen, spiracles pale
with two black bars .. . .. . . . . ... Deidamia
p. 1 33
Body much swollen, spiracles dark
with a white dot at each end . . . .. . Darapsa
p. 1 44

suBF AMIL Y Sphinginae Latreille
Type-genus: Sphinx Linnaeus, I 758
Semanophorae Rothschild and Jordan
These may be characterized by the inner surface of the first segment of the labial palpus
lacking a patch of short, sensory setae on the naked area. In addition, the male genitalia are
symmetrical; the saccular region of the valva is well developed; both uncus and gnathos
usually are present and single (the apex of the gnathos may be bilobate); the aedoeagus
usually is a stout to slender cylinder with the apex either having a transverse, digitate process
or with a pointed structure and a series of small cornuti in the vesica; the eighth sternum
is evenly sclerotized. In the females the genital plate consists of both lamella antevaginalis
and lamella postvaginalis; the base of the ductus bursae is heavily sclerotized; the bursa
copulatrix may be long or short in relation to the abdomen; and a signum may be present or
absent. The larvae are somewhat diverse; however, all agree in having paired, lateral,
oblique lines running from the anteroventral margin to the posterodorsal margin of a segment.
Within this group a well-developed caudal horn usually is present. It is directed caudally,
slightly curved and often roughened with short projections.
TRIBE

Sphingini Latreille
Type-genus: Sphinx Linnaeus, I 758

In this tribe the inner surface of the second segment of the labial palpus may be impressed
with a naked area or scaled and lacking an impressed area. The tongue normally is well
20
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FIGURE

2:

STRUCTURAL FEATURES OF SPHINGINI

a. Ventral view of female genitalia (segments g and

IO omitted),
Agrius cingulatus.
b. Ventral view of male antenna! segments, Sphinx vashti.
c. Lateral view of male antenna! segments, Sphinx vashti.
d. Venation of male Sphinx vashti.

January 1971

e. Frenulum of male Sphinx vashti.
Frenulum of female Sphinx vashti.
g. Terminal segments of male antenna, Manduca rustica.
h. Male genitalia (left valva and aedoeagus omitted), Agrius
cingulatus.
i. Aedoeagus of Agrius cingulatus.

J.
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developed and functional. In the male genitalia the free apex of the sacculus is variously
toothed or serrate, and the apex is often drawn out into a lobe; the saccus is moderately well
developed; both the uncus and gnathos are usually heavily sclerotized apically; the aedoeagus
usually has a transverse, digitate process at the apex; and the vesica usually is unarmed. In
the female genitalia the entire genital structure is relatively long in relation to the abdomen;
the ductus bursae may be short or long; the lightly sclerotized part of the ductus bursae
and the corpus bursae are much longer than the heavily sclerotized part of the ductus bursae.
The spines on the abdominal segments are in several, overlapping rows of varying lengths.
The larva is cylindrical, bears a normal horn (except for those of Lapara species which lack
one) and usually is smooth. Abdominal segments five to seven of the pupa have either one or
two (occasionally a trace of three) spiracular furrows, always with one deep, pocketlike
furrow and a shallower, outer one; the body lacks spines and has a triangular cremaster.
The pupal tongue case may be free or fused with the body.
·
Members of the Sphingini vary in size from moderate to large and include the largest
species of the family. North America, north of Mexico, has 12 genera and 44 species. The
largest genus is Sphinx which is mainly northern in distribution. Some of the other large
genera, such as Manduca, are essentially neotropical with several species occurring in the
southern part of our region. On the world level there are more than 40 genera and 150 species,
and the group reaches its greatest diversity in the New World.
GENUS

Agrius Hubner
Agrius Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 140.
Type-species: Sphinx cingulata Fabricius, 1775. Designated by Tutt, 1902,
A Natural History of the British Lepidoptera, 3: 353.
NOTE-Herse, authors, not Oken. Seeynder Sphinx for the correct usage of Herse.

Agrius is a comparatively small genus with five species that are distributed throughout the
world. Of these, cingulatus occurs in the tropical and subtropical parts of the New World and
in the Hawaiian Islands. The species may be readily separated from our other sphingids by
the inner surface of the second segment of the labial palpus having a subapical fovea that is
roofed over with long scales. In the male genitalia the free apex of the sacculus is bifurcate
and has two curved processes, the dorsal one directed to the base, the ventral one directed
dorsally; the saccal area is relatively broad; the gnathos is absent; the uncus is broad at
the base and middle and has a truncated apex; the aedoeagus is stout and unarmed. In the
female genitalia the lamella postvaginalis is short medially, somewhat broader laterally; the
ostium bursae is small and round; the base of the corpus bursae is heavily sclerotized for a
short distance; the remainder of the ductus bursae broadens gradually to the corpus bursae;
the signum is relatively short, roughly oval with both the anterior and posterior margins
indented medially. In the pupa the tongue case is free and recurved.

Agrius cingulatus (Fabricius) (Sweetpotato Hornworm*, Pink Spotted
Hawk-moth).
- - - - - - - - - - - - --"---'--'-".__._,_fil_G_.-1..-'.r.E.XX-li'.-I-G-S~ I--h-;-2--a-,-h,i-(-Mc--D.---¾,.Q.+c.- - - - - - - - - - - - - - - - - ~

Sphinx cingulata Fabricius, 1775, Systema Entomologiae, 545.
Type locality: America.
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Sphinx affinis Goeze, r 780, Entomologische Beytriige, 3 (pt.
Type locality: America.

2) : 2

r 5.

Sphinx pungens Eschscholtz, r 82 r, in Kotzebue, Entdeckungs-Reise, 3: 2 r 8, pl. r I, fig. 28.
Type locality: Port Jackson, New Holland.
Sphinx druraei Donovan, r8ro, The Natural History of British Insects, 14: r, pl. 469.
Type locality: England.
Sphinx cingulata var. decolora Henry Edwards, I 882, Papilio, 2: r r.
Type locality: Indian River, Florida.

As may be seen by the number of synonyms, several early authors described cingulatus independently. Within our region cingulatus is relatively constant in maculation and size. The
form decolorus of Henry Edwards represents specimens in which the normal pink of the
hindwing and abdomen is replaced with pale pinkish-white, almost white scales. In freshly
caught material the pink of the hindwings and abdomen will quickly serve to separate
specimens of cingulatus from those of our other sphingids.
The larva is found on sweet potato (Ipomoea batatas (L.) Lam.). The caterpillar digs into
the ground and forms a chamber in the soil where pupation occurs.
Basically, cingulatus is a tropical and subtropical insect. It occurs quite generally throughout
the southern parts of the United States, however. It breeds in the Gulf Coast region, including Florida and perhaps is a resident on the east coast of the United States to South
Carolina. In the Brownsville, Texas area and all of Florida the species occurs throughout the
year. Farther north in Mississippi and Arkansas the species occurs throughout most of the
summer months, early June through early October for Arkansas and May through November
for Mississippi (particularly common from August through October). It has been taken as
far north as Nova Scotia as a stray from July through October. It occurs in the southern half
of the Lower Peninsula of Michigan, also as a stray, from September through the end of
October. Howe (in litt.) indicates that cingulatus is not known to breed in Kansas; however, it
occurs as a stray in the fall. Adults may be taken at flowers, particularly those of the moonflower (Calonyction aculeatum (L.) House), petunia, (Petunia species) and probably other deepthroated flowers. Adults have been known to come to bait traps (Howe, in litt.). The material
used as the bait has been isoamyl-salicylate and methyl benzoate in alcohol.
GENUS

Cocytius Hubner
Cocytius Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 140.
Type-species: Sphinx antaeus Drury, 1773. Designated by Kirby, 1892, A
Synonymic Catalogue of Lepidoptera Heterocera, I: 686.
Amphonyx Poey, 1832, Centurie de Lepidopteres de l' Ile de Cuba, first decade (no
page numbers given).
Type-species: Amphonyx duponchel Poey, 1832. Designated by Rothschild and
Jordan, 1903, Novit. Zoologicae, 9, supplement: .')2.
Ancistrognathus Wallengren, 1858, Ofversigt af Kongliga Vetenskaps-Akademien
Forhandlingar, 15: 138.
Type-species: Sphinx antaeus Drury, 1773. Monotypy.
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Five species are known for this genus, all of which are neotropical. Two have been captured
within the southern portions of our region, and one of them is a stray from farther south.
Some of the species are the largest of the Sphingidae, having a wing length in excess of85 mm.
Also, the species have extremely long tongues. In addition to their extremely large size and
colorful appearance with the bright yellow patches at the base of the hindwings, the species
are readily distinguishable because the adults appear to have a pair of horns on the head:
these being the naked third segments of the labial palpi. The two species known from our
region may be separated as follows:
KEY TO SPECIES OF COCYTIUS
1.

Thorax margined laterally with a
relatively broad, black band; forewing
generally yellowish gray, often appearing blotchy; a narrow toothlike
mark extending onto the translucent
area of the hindwing between each
vein . . . . . . . . . . . . . . . . . . . . . . . . antaeus
this page

Lateral margin of thorax with a very
narrow, black line, usually poorly defined; forewing appearing dark,
usually with a slight bluish cast; no
such tooth marks on hindwing . . ... duponchel
p. 25

Cocytius antaeus (Drury) (Giant Sphinx)
PL.

1, FIG. 4. TEXT

FIGS.

3 a, b (McD. 694).

Sphinx antaeus Drury, 1773, Illustrations of Natural History,
Type locality: Jamaica.

2:

25, pl. 25, fig. 1.

Sphinx Jatrophae Fabricius, 1775, Systema Entomologiae, 538.
Type locality: America.
Sphinx Legit. hydaspus Cramer, [1777], Uitlandsche Kapellen,
Type locality: Surinam.

2:

149 (index), pl. n8, fig. A.

Sphinx medor Stoll, 1782, Proeve van eene Rangschikkinge der Donsvleugelige lnsecten,
Lepidopterae, 16, in Cramer, Uitlandsche Kapellen, 4.
Type locality: Surinam.

This very large sphingid may readily be recognized from the illustration and the characters
pointed out in the key. Antaeus was described from material originating from Jamaica.
According to Rothschild and Jordan ( 1903) the insular populations of antaeus are generally
more pale than those found in continental areas, and the name medor has been applied to the
darker, continental form; however, they point out that there are no constant differences
between the two color forms. I use only the name antaeus here.
Antaeus has been taken in Texas and central and southern Florida with date records from
October to May and August for Florida. Dyar reared a larva of this species on pond apple
(Annona glabra L., also known as custard apple). The larva was found in February, and the
adult emerged in July. In the first three instars the larva tapers gradually from the hornbearing segment to ,the head. In the fourth instar, only the head and first two thoracic
segments are somewhat smaller than the remaining_ part. The matureJar.¥a-i~pl~ g-r~n~ - - - with a dark pink dorsal line. It has five very faint, oblique lines that do not reach the dorsal
line and one very well-developed white line extending from segments nine to eleven and
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passing just behind the pink and gray horn. The body is covered with short, reddish hairs.
The pupa is very large and has the tuberculate tongue case free from the body. Eggs are laid
singly on various species of Annona. In the final instar the frass is broken into several pieces
upon being ejected from the body.

Cocytius duponchel (Poey)
PL. 1, FIG. 2

(McD. 695).

Amphonyx duponchel Poey, 1832, Centurie de Lepidopteres de l'lle de Cuba, first decade, text and
figure (no page numbers given).
Type locality: Cuba.
Amphonyx godartii Boisduval, [ 187 5], Histoire Naturelle des Insectes. Species General des Lepidopteres
Heteroceres, 1: 65.
Type locality: Minas Geraes, Brazil.
Amphonyx rivularis Butler, 1875, Proc. ,Z,ool. Soc. London, 1875: 1 r.
Type locality: Ega, Upper Amazon (Brazil).
Cocytius affinis Rothschild, 1894, Novit. ,Z,oologicae,
Type locality: Costa Rica.

I:

92.

~pecimens of duponchel may be readily recognized by the somewhat smaller size than that of
antaeus and the translucent areas of the hind wings being rounded on the outer margins.
The mature larva is somewhat similar to that of antaeus; however, it lacks pilosity, is
generally yellow green, has seven pairs of diagonal marks of which the third and seventh are
white and strong (the others being faint), and has the areas under the diagonal marks
bluish gray. The horn is rough and a mixture of yellow and green. The pupa is somewhat
similar to that of antaeus but the tongue case is distinctly shorter ( I 2 ± mm in duponchel,
25± mm in antaeus). The larvae feed on members of the custard apple family (Annonaceae).
To date only one specimen has been recorded from our area. This was taken in Edwards
County, Texas in May 1902. Duponchel is generally distributed throughout the Neotropical
Region including the West Indies.

GENUS

Neococytius Hodges,

NEW GENUS

Type-species: Sphinx cluentius Cramer [ 1 776].

Neococytius is proposed for cluentius because it differs from Cocytius species in many characters
of the male and female genitalia and of the pupa. In the male genitalia the valvae are relatively short, somewhat triangular, with the costal margin somewhat more heavily sclerotized
than the area immediately adjacent to it and slightly projecting at the apex; the free apex
of the sacculus is very broad, heavily sclerotized and has a series of raised ridges on the outer
margin; the saccus is moderately well developed; the juxta is very heavily sclerotized, long
and bears a pair of stout projections distolaterally (which may serve to guide the very slender
aedoeagus); the gnathos is absent; a weak subscaphium is present; the uncus is relatively
slender, heavily sclerotized and sharply pointed at the apex; and the aedoeagus is longer than
the length of the valva from the base of the saccular margin to the apex, very slender and
unarmed. In the female genitalia the genital plate has a series of raised ridges leading away
from the ostium bursae which is centrad on the genital plate; posterad of the ostium bursae
January 1971
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is a narrow, heavily sclerotized band that is somewhat lobed just above the ostium bursae;
the heavily sclerotized part of the ductus bursae is extremely slender as is much of the remainder of the ductus bursae; the corpus bursae is a short, round pouch with a very small,
nearly round signum. The free tongue case of the pupa is coiled from two to two-and-onehalf times.
N. cluentius differs from Cocytius species by lacking a gnathos, having a very long juxta with
two projections in the male and by having the ostium bursae very narrow and the basal part
of the ductus bursae very slender in the female genitalia. The coiled, free tongue case of the
pupa is unique for the New World fauna.
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FIGURE 3: GENITAL FEATURES OF COCYTIUS AND NEOCOCYTIUS SPECIES
- - - - - - - ~a:..·~A~e:'.:
do~e,..a§'g~us'...'o~f.'
: ::'.C~ocy
:L':t.~iu"'-s~an'.':ta
".~e:«-us,._._ _ _ _ _ _ _ _ _ _ ____..,
d.c-"'M~al"":
e:"'ge,...n~it=a~lia~(right..=l=_and_ae.doeagus omitted), Neococy.tiu.>-- - - - b. Male genitalia (right valva and aedoeagus omitted), Cocytius
cluentius.
antaeus.
e. Ventral view of eighth abdominal segment and base of ductus
c. Aedoeagus of Neococytius cluentius.
bursae, Neococytius cluentius.
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Neococytius cluentius (Cramer),
PL. I, FIG.

3·

TEXT FIGS.

NEW COMBINATION

3 c, d, e.

Sphinx cluentius Cramer, [1776], Uitlandsche Kapellen,
Type locality: Ind. occ. (West Indies).

I:

152 (index), pl. 78, fig. B.

Neococytius cluentius may be found throughout the entire lower Mississippi valley system up to
northern Illinois and southern Michigan; however, it should never really be anticipated.
One specimen was found in Chicago, Illinois in October, and another has been taken in
Wayne County, Michigan in July. Obviously, these are strays; the one from Chicago appears
as though it had flown from Mexico with the outer third of the forewings almost gone. This
is a large species, but the body is not as stout as is general for large females of antaeus. The
tongue is reputed to be the longest of any species of sphingid (255± mm).
The mature larva is pubescent gray green with a series of nine pairs of diagonal, broad,
white bands that meet on the dorsum. Bands four to six and nine are longer than the others.
The horn is rough and generally green. Various species of the Annonaceae are eaten by the
larva. In this species the jug-handle type of pupa is carried to an extreme inasmuch as the
tongue case is coiled about two-and-one-half times.
The general distribution for the species is tropical America from northern Mexico to
southern Brazil.
GENUS

Manduca Hubner
Manduca Hubner, [1807], Sammlung exotischer Schmetterlinge, 1: pl. [170].
Type-species: Sphinx carolina Linnaeus, I 764, now considered a synonym of
Sphinx sexta Linnaeus, 1763. Monotypy.
Phlegethontius Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 140.
Type-species: Sphinx carolina Linnaeus, 1764, now considered to be a
synonym of Sphinx sexta Linnaeus, 1763. Designated by Grote, 1877, Bull.
Buffalo Soc. Nat. Sci., 3: 224.
Protoparce Burmeister, 1856, Abhandl. Naturforschende Ges. zu Halle, 3,
Sitzungsberichte: 63.
Type-species: Sphinx rustica Fabricius, 1775. Designated by Butler, 1875,
Proc. Zool. Soc. London, 1875: 11.
Macrosila Walker, 1856, List of the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 8: 198.
Type-species: Sphinx rustica Fabricius, 1775. Designated by Grote and
Robinson, 1866, Ann. Lyceum of Nat. Hist. New York, 8: 353.
Sy,zygia Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 164.
Type-species: Sphinx ajfiicta Grote, 1865. Monotypy.
Diludia Grote and Robinson, 1865, op. cit., 188.
Type-species: Sphinx brontes Drury, 1773. Original designation.
Chlaenogramma Smith, 1887, Ent. Americana, 3: 154. NE w s YN o NYMY.
Type-species: Sphinx jasminearum Guerin, 1829-[ 1831]. Monotypy.

January r97r
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Manduca is a moderate-sized genus of large to very large, stout-bodied sphingids. Among
them are the well-known tobacco and tomato hornworms. Manduca is essentially a tropical
genus of 40+ species of which nine are known to occur within our region and of these only
four reach the northern United States or southern Canada. The characters mentioned in the
key to genera will suffice for recognition of specimens to the genus. Further, the male
genitalia are relatively similar throughout the genus. They all have a well-developed
saccular region on the valva with a free apex (the apex is either divided into one or two lobes
or is just a large, lobate process); the gnathos is present and somewhat indented at the base;
the saccus is relatively narrow; the uncus is single; and the apex of the aedoeagus is much
alike in all of them with a narrow, straplike flange arising from one side and then running
perpendicular to the long axis of the aedoeagus. In the female genitalia the genital plate is
moderately heavily sclerotized on the basal half, and there often is an anterior extension
of this plate which is bifurcate anteriorly; the base of the ductus bursae is heavily sclerotized,
the remainder is lightly sclerotized as is the corpus bursae; the signum is a single, spiculose
plate; however, the spicules are arranged in two linear columns with perhaps five to six
rows of spicules each (the plate is bare of spicules medially and starts to become divided at
the posterior end). The larvae are typical horn worm caterpillars as is indicated by the
common names of the tomato and tobacco hornworms. The pupae have a free tongue case.
Often this pupal form is thought of as typical for the family; however, it occurs only in a few
genera. The tongue case varies from being relatively long and standing far out from the
pupal body to being quite short and nearly appressed injasminearum.
I have synonymized Chlaenogramma with Manduca because the character cited by Rothschild
and Jordan ( 1903: 62 )-mid tarsal comb absent-seems not to be consistent throughout
those species which were included in the genus Chlaenogramma. They included two species
in Chlaenogramma, namely jasminearum and undata (R. & J.), and they separated the two
genera by the fact Manduca has a midtarsal comb, whereas the species of Chlaenogramma do
not. However, they did mention that in one of the specimens of undata a strong spine was
present. Subsequently, muscosa Jones (muscosa Jones, 1906, is preoccupied by muscosa Rothschild and Jordan, 1903; therefore, I propose Manduca suavis as a replacement name for
Manduca muscosa (Jones)), obscura B. P. Clark and guenei B. P. Clark have been described
in Chlaenogramma. In 1955 Kernbach discussed some of the South American species of
Manduca (as Protoparce) and questioned whether Chlaenogramma was a valid genus. He found
that specimens in the type series of obscura had a moderately well-developed tarsal comb
and for this reason transferred it to the genus Manduca. He was not able to examine the
types of muscosa or guenei. Inasmuch as one specimen of undata that Rothschild and Jordan
mention has a remnant of a tarsal comb and some of the species of Manduca have relatively
weakly developed tarsal combs, it seems to me as though this is a character that is gradually
being lost. As was stated by Rothschild and Jordan, the male and female genitalia of
jasminearum are exactly like those of florestan, and were it not for the difference in the tarsal
comb and the slight differences in maculation, the two would not be separable even as
species.
A moderate amount of literature in the economic field has developed around the two
----------lSf)C-f7ie-s~~»ta~ana----q-uinque-mtteU-&·fH.fJ'-c---- - - - - - - - - - - - - - - ~ - - - - - - - - - - - -~
The North American species may be separated by the following key:
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KEY TO SPECIES OF MANDUCA
1.

2.

Abdomen with dorsolateral pairs of
yellow to yellow-orange spots on basal
segments . . . . . . . . . . . . . . . . . . . . . . . . 2
Abdomen lacking yellow spots . . . . . . . . . . 6
Forewing with large amounts of white
scaling . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Forewing lacking large amounts of
white scaling, mainly gray or gray
brown . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. Forewing with a prominent, white
band at one-fourth length and an
oblique, white band from costa to
outer margin just before apex, darker
areas heavily dusted with yellowgreen scales . . . . . . . . . . . . . . . . . albiplaga
p. 33
Forewing lacking distinct bands,
ground color dark chocolate brown
rustica
p. 33
4. Wings mainly gray, forewing with a
sinuous, subterminal, black streak
running from near posterior margin
to two-thirds width . . . . . . . . . quinquemaculata
p. 31
Wings mainly brown, forewing with
an irregular, usually broken, black
subterminal line from posterior margin

running to one-half or two-thirds width
of wing . . . . . . . . . . . . . . . . . . . . . . . . . . 5

5. Light areas on fringe offorewing gray,
about equal in extent to intervening
dark areas . . . . . . . . . . . . . . . . . . . occulta
p. 32
Light areas on fringe of forewing
white, one-fourth to one-third width
of intervening dark areas . . . . . . . . . . sexta
this page
6. Forewing, head and thorax evenly
gray green, no pattern of dark marks muscosa

p. 35
Forewing, head and thorax with pattern of black (dark gray) on gray
background . . . . . . . . . . . . . . . . . . . . . . 7

7. First tarsal segment of midleg lacking
tarsal comb . . . . . . . . . . . . . . . . jasminearum
p. 36
First tarsal segment with tarsal comb ..... 8
8. Posterior and inner margin of tegula
margined with dark brown to black,
forming an inverted "V" on thorax . . brontes
p. 34
Tegula lacking dark borders medially
and posteriorly . . . . . . . . . . . . . . . florestan

p. 35

Manduca sexta (Linnaeus) (Tobacco Hornworm*, Carolina Sphinx)
PL. 1, FIG.

7 (McD. 696).

Sphinx sex ta Linnaeus, 1 763, Centuria Insectorum Rariorum, 2 7.
Type locality: Carolina, Jamaica.
NOTE-The name sexta should be ascribed to Linnaeus rather than to Johansson. The
reason for treating Linnaeus as the author of the academic theses has been clearly indicated
in Catalogue Twelve (1957) ofSandbergs Bokhandel, Stockholm, p. 83.

327. The academic theses which have Linnaeus' name as Prases contain nothing but
the results of his own researches and investigations. At that time the professors at Upsala
dictated most of the theses to their students and only rarely did a defendant write his
thesis himself. One of the things the respondent had to do was to put the text into good or
passable Latin. Sometimes, when the subject was complicated, this was not an easy task.
Besides rendering the text into Latin the defendant should pay for the printing of the
theses. In this way a professor, at least an industrious one like Linnaeus, saved a lot of
money.
The original editions of these theses were always printed in small editions and are very
rare. Even the famous collection of Linnaeus dissertations in the British Museum lacks
eight of them or possesses some of them only in photostat copies. In some of them the
plates are missing.
January 1971
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The total number of dissertations with Linnaeus' name as Prases amounts to no less
than 185. To this number one generally adds, as no. 186, the dissertation (S. 2459) at
which Carl von Linne, the Younger, acted as Prases instead of his father who was ill at
the time ( 1 776).
Linnaeus collected and published all the dissertations from the years 1749-1 769 in
seven vols. in his Amoenitates Academicae.

Sphinx carolina Linnaeus, 1764, Museum Ludovicae Ulricae, 346.
Type locality: Carolina, Jamaica.
Sphinx nicotianae Menetries, 1857, Enumeratio Corporum Animalium Musei Imperialis Academiae
Scientiarum Petropilitanae. Classis Insectorum, Ordo Lepidopterorum. Pars II. Lepidoptera Heterocera,
89.
Type locality: America sept. (North America).
NOTE-a nomen nudum.
Sphinx lycopersici Boisduval, [1875], Histoire Naturelle des Insectes. Species General des Lipidopteres
Hitiroceres, 1 : 71.
Type locality: California.
Sphinx nicotianae Boisduval, [1875], op. cit., 75.
Type locality: Colombia.
NOTE-a validation of the name nicotianae.

Sexta has been given a moderate number of names by various authors, but this reflects lack
of communication among the early workers rather than major differences among specimens.
Rothschild and Jordan (1903: 68) separated four geographical forms of sexta within the
known range. The form occurring throughout our region is the nominate subspecies, sexta
sexta. It commonly occurs sympatrically with quinquemaculata and is occasionally confused with
the latter; however, the general brown color of the wings, the irregular, dark gray to black,
broken, wavy subterminal line and the very narrow white marks on the fringe normally
serve to separate it from quinquemaculata. The number of orange-yellow spots on the abdomen
usually is six; in quinquemaculata the number often appears to be five but occasionally is six.
Sexta is closest in maculation to M. occulta, a species which reaches our region in the mountains
of southern Arizona and in southern Florida. As pointed out in the key, the most consistent
difference between these two species is that the light markings on the fringe of sexta are very
narrow in relation to the intervening dark brown areas, whereas in occulta these areas are
basically gray and much broader, being equal to or broader than the intervening dark areas.
The most characteristic feature of the male genitalia is that the apex of the sacculus is
divided into two, free lobes; the ventral one is slender and pointed; the dorsal one is blunt
apically and is toothed· along the outer and dorsal margins. In the female genitalia the
lamella antevaginalis is broadly subtriangular and heavily sclerotized; the dorsal surface of
the ductus bursae is heavily sclerotized at the base; and the ductus bursae is somewhat
broader than is usual in the genus. This species is moderately variable in size and general tone
of the wing coloration. Most specimens are brown; others have a rather heavy dusting of
gray on the wings. In addition, the spots on the abdomen vary from yellow orange to yellow.
A few specimens have been observed that have well-defined antemedial and postmedial
brown bands on the forewings.
Larvae are found on tomato, potato, tobacco, and other solanaceous plants. The mature
larva usually is yellow green with seven pairs of lateral white, oblique lines; these lines
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nearly meet dorsally and in turn are bordered dorsally with a series of transverse, black
dashes; and the horn is red. The pupa has a typical jug-handle tongue case. According to
Mosher (1918: 412) the pupae of sexta and quinquemaculata are not always separable on
characters of the tongue case. She did point out, as follows, the characters that can be used
to distinguish the two :
1.

Spiracular furrows of the fifth abdominal segment always extending
ventrad of the spiracle for at least
3 mm; tongue case usually reaching
about three-fourths of the distance
between the cephalic end of the body
and the caudal margin of the wings,
strongly arched from the surface
(generally about 5 mm) and touching
at the tip . . . . . . . . . . . . . . . quinquemaculata
this page

Spiracular furrows of the fifth abdominal segment very seldom extending ventrad of the spiracle and
then only the lateral furrow, which
may extend for about I mm or less;
tongue case usually reaching for half,
or less, the distance between the
cephalic end of the body and the
caudal margin of the wings, not
strongly arched (seldom over 2 mm),
and touching more than at the tip .... sexta
p. 29

Adults of sexta may be found flying throughout the year in Florida, elsewhere it is mainly
a summer to early fall species. It is most common along the Gulf Coast, up through the
:Mississippi Valley and along the East Coast to Maryland and New Jersey. It reaches the
southeastern part of New York and may occur farther north along the coast. It occurs
somewhat sporadically in southern Ontario, the southern half of the Lower Peninsula of
Michigan and probably occurs west into Minnesota. It has been taken in the mountains
of southern Arizona but not in the higher regions of the Coconino Plateau, perhaps because
of the shortness of the growing season in the latter area. It occurs in southern California and
north into the Sanjoaquin Valley.

Manduca quinquemaculata (Haworth) (Tomato Hor:µworm*,
Five-spotted Hawkmoth)
PL.

1,

FIG,

6 (McD. 697).

Sphinx quinquemaculata Haworth, 1803, Lepidoptera Britannica, pt. 1: 59.
Type locality: England. (Type locality probably erroneous or based on an imported
specimen.)
Phlegethontius celeus Hubner, [1821], Sammlung exotischer Schmetterlinge,
Type locality: none given.

2,

pl. [164].

Protoparce quinquemaculata ab. wirti Schaus, 1927, Proc. Ent. Soc. Washington, 29: 186.
Type locality: Wingina, Va.

As the colored figure shows, quinquemaculata is basically gray, and the light areas on the outer
fringes are quite indistinct, particularly on the forewings. These characters, in addition to
the slightly sinuous, continuous dark brown to black subter:minal line on the forewing are
diagnostic. The male genitalia are characterized by having the free apex of the sacculus
Lruncated and slightly concave with the margin being rough. In the female genitalia the
lamella antevaginalis is not well defined (it is best developed on the anterior margin where it
extends in a semicircle toward the head); the base of the ductus bursae is relatively slender
and heavily sclerotized, and the sclerotized band twists around the ductus. The form wirti
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is a brownish colored moth, basically much the same as normal quinquemaculata except that
the grayish color is replaced by brown. Generally speaking, quinquemaculata is a relatively
constant appearing species. Variation in size is as might be expected with some specimens
being moderately small (through starvation very small) to fairly large (wing length: 4060 mm). The major difference in maculation is the amount of brown present on the forewings. Usually, this is confined to the area beyond the middle of the wing to before the
subterminal line but in the extreme case the brown occupies the entire wing. The larva,
commonly found on tomato and potato, is characterized by seven pairs of lateral oblique
bands being connected below the spiracles by an irregular line and by having a red horn.
Although the distribution of quinquemaculata is broadly sympatric with that of sexta, the
two are not equally common throughout the ranges. Q,uinquemaculata appears to be relatively
uncommon through much of the Southeast. Kimball finds that it is rare in Florida; collecting
at the Wedge Plantation in coastal South Carolina has turned up only four specimens from
August through October at light. Mather finds it relatively uncommon in Mississippi.
However, it is a common species in North Carolina as it is through the Mississippi Valley
and down to Brownsville, Texas (Glick, in litt. says that it is a pest). It has been taken as
far north as Nova Scotia along the East Coast, southern Ontario, the northern part of the
Lower Peninsula of Michigan and central South Dakota. No records are available for much
of the Great Plains.

M anduca occulta (Rothschild and Jordan)
PL. 2, FIG. I.

Protoparce occulta Rothschild and Jordan, r 903, Novit. ,?,oologicae, 9, supplement : 77.
Type locality: Orizaba, Mexico.

Adults of occulta are quite similar to those of sexta, differing, as pointed out in the key, mainly
by the pale areas on the fringe of the forewing being broad, sometimes broader than the
intervening dark areas. Also, the abdomen of occulta appears more slender in relation to the
wings than does that of sexta. In looking over a series of specimens it would appear as though
the forewing is somewhat variable in width as measured at the tornus: some specimens are
relatively broad winged, whereas others are somewhat narrow winged. In the male genitalia
the free apex of the sacculus is broadly lobed anteriorly and bears a short, stout process
ventrally. The upper lobe is toothed along the dorsal margin.
The mature larva is similar in size to that of sexta. It is bright green with a few small,
yellow protrusions on segments two through four, and seven pairs of white, oblique bands
starting on the fifth segment. These bands are lightly marked with purplish green dorsally
and do not extend beyond an individual segment. The seventh band extends to the relatively
long, rough, green horn. The pupa is unknown. A food plant has not been indicated for the
larva; however, it probably feeds on a member of the Solanaceae (nightshade family).
Occulta is relatively uncommon in southern Arizona and Florida. The latter record from
Marco, Florida (September) is somewhat suspect, particularly inasmuch as the species
probably enters the United States through Mexico. The range is from Panama north through
Mexico to Arizona. If it were to occur in Florida, one would anticipa.te_additionaLr~oro---- - - ~
along the Gulf Coast. The few specimens taken in southern Arizona have come from the
Santa Ritas and Chiricahuas and Pena Blanca.
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Manduca rustica (Fabricius) (Rustic Sphinx)
PL.

r,

FIG.

5.

TEXT FIGS.

r a;

2

g (McD. 698).

Sphinx rustica Fabricius, I 775, Systema Entomologiae, 540.
Type locality: America.
Sphinx chionanthi J. E. Smith, I 797, in Abbot and Smith, The Natural History
Lepidopterous Insects of Georgia, I : 67, pl. 34.
Type locality: Georgia.

of the Rarer

The Rustic Sphinx is truly one of our loveliest species. Fresh specimens tend to be a deep
chocolate brown, almost black, overlaid with white scales. The only species with which it
might be confused is M. albiplaga which is an extremely rare stray into our area; however,
the characters pointed out in the key will suffice to distinguish each. Albiplaga is a much
larger species with a wing length of 55-85 mm; the wing length of rustica is 50-70 mm. The
wings of rustica appear stout, and the moth is robust, whereas albiplaga seems to be somewhat
more slender, and the wings are longer in relation to the length of the body. Specimens of
rustica vary somewhat in the ground color of the wings which can be anywhere from deep
chocolate brown to yellowish brown (pale). The few specimens that I have seen from California tend to be more heavily dusted with white, so the forewings appear to be gray.
J. E. Smith proposed the name chionanthi as a replacement name for rustica Fabricius. He
believed that this action was reasonable because Abbot found the larva feeding on fringe tree
(Chionanthus virginicus L.) ; however, a name can not be changed merely for appropriateness.
The larva of rustica is moderately distinctive. The thorax has a series of nodules or white
excrescences mainly on the dorsal surface; there are seven pairs of lateral, blue-gray stripes
each starting at the anteroventral part of a segment (with segment number four) and running
on to the dorsal surface of the following -segment. The horn is whitish at the base and blue
gray at the tip. The larva is found on an array of hosts including fringe tree (Chionanthus
virginicus), jasmine (Jasminum species), bignonia (Bignonia species) as well as members of
the V erbenaceae and Boraginaceae.
Rustica basically is a southern species which may occur farther north as a stray; however,
it should be found where its food plant occurs. It has been taken as far north as Massachusetts and southeastern New York. As a resident it may be found as far north as Virginia
and parts of the Mississippi Valley. It is common from central Arkansas through southern
Texas. The species also occurs in southern Arizona and southern California. Adults may be
found from May to November in Florida and South Carolina, June through November in
Mississippi (particularly common in August) and July through early October around Little
Rock, Arkansas. Adults may be found at blossoms of petunias and moonflowers, and they
are attracted to light.

Manduca albiplaga (Walker)
PL. 2, FIG,

3.

Macrosila albiplaga Walker, 1856, List of the Specimens of Lepidopterous Insects in the Collection of
the British Museum, 8: 202.
Type locality: Rio [de] Janeiro [Brazil].

Albiplaga is nearest in general coloration to rustica. For differences between the two species,
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see rustica. The apex of the saccular process in the male genitalia is relatively slender, and
the dorsal margin is irregularly serrate.
The mature larva of albiplaga is a striking creature (Moss, 1920: 368, pl. 2, 9). Instead of
being a soft gray green as are most Manduca larvae, the dorsal surface is basically white; the
area around the spiracles is pale yellow and generally elliptical with pointed anterior and
posterior apices, and the base of each proleg has a pale yellow patch. In place of the normal,
oblique bands is a series of black patches; the black extends along the posterior margin of
the individual segments dorsally and then surrounds the yellow area about each spiracle.
The horn is black, and the anal segment is white banded with black. The thoracic segments
are white, and the posterior margins are black; the head is black with some pale yellow.
Moss noted that this larva, which obviously is not designed for concealment, feeds in small
groups (3-12 larvae). The likelihood is that the larva is unpalatable to potential predators.
This aspect of the life history merits further study. The tongue case of the pupa is free,
stout and relatively short being about one-sixth the body length. The larvae feed on cordia
(Cordia species, Boraginaceae) and members of the Annonaceae (including biriba, Rollinia
deliciosa Saff.).
Only one specimen of this species is known from the United States, and it was taken at
Ottawa, Kansas, 15 August 1969 at light.

Manduca brontes (Drury)
PL.

1,

FIG.

8 (McD. 699).

Sphinx brontes Drury, 1773, Illustrations of Natural History, 2: index, 53, pl. 29, fig. 4.
Type locality: New York. (Type locality in error according to Rothschild and Jordan,
1903: 89.)
Sphinx pamphilius Cramer, 1782, Uitlandsche Kapellen, 4: 251 (index), pl. 394, fig. E.
Type locality: Surinam. (Type locality in error according to Rothschild and Jordan,
1903: 89.)
Macrosila collaris Walker, 1856, List of the Specimens
the British Museum, 8: 201.
Type locality: Jamaica, St. Domingo.

of Lepidopterous Insects in the Collection of

Sphinx cubensis Grote, Proc. Ent. Soc. Philadelphia, 5: 70, pl.
Type locality: Cuba.

1,

fig. 5.

Although brontes is generally nearest .florestan in maculation, the two should not be easily
confused. Brontes is a stouter species, particularly in the males, with the forewings tending to
be narrower and smaller in relation to the body than is the case for .florestan. The maculation
of the tegulae, as given in the key, is a good character. In the subspecies cubensis, which occurs
in Florida, there is generally a nearly triangular brown patch at the end of the cell running
from the costa with the apex pointing to the posterior margin of the forewing. Such a mark
usually is absent in.florestan. Wing length is 35-50 mm for the Floridan and Cuban populations. Other forms are larger with females having a maximum wing length of 55 almost to
60 mm. The larva is similar to that of sexta; however, the spiracles are bright orange. It has
been reared from trumpetbush ( Tecoma species). The pupa is unknown.
The species is Antillean and occurs in our area only in central and southern Florida.
Kimball records it from May to September. The type locality was stated to be New York,
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and the specimen came from the collection of Dr. Fothergill. Rothschild andJordan (1903:
89) have indicated that they feel that this is an erroneous label and were certain that the
specimen really came from Jamaica. On various of the islands throughout the Antilles the
species appears quite different. The subspecies cubensis is the smallest and darkest of all. The
nominate subspecies, brontes brontes, is much larger and in the female tends to be pale grayish
white with a rather distinct triangular: spot on the forewing. Other subspecies tend to be
nearly uniformly gray on the forewing. Rothschild and Jordan pointed out that there is a
difference in the apex of the aedoeagus between b. brontes and b. cubensis. Whether this is
indicative of specific differentiation is difficult to evaluate at this point. As with so many
insular forms, it is very difficult to test whether speciation has occurred.

Manduca muscosa (Rothschild and Jordan)
PL.

1,

FIG.

9 (McD. 700).

Protoparce muscosa Rothschild and Jordan, 1903, Novit. ,?,oologicae, 9, supplement: 91,
pl. I I, fig. I.
Type locality: Cuernavaca, Mexico. (Lectotype selected by Rothschild, 1919: 198.)

Muscosa is a moderate-sized (wing length: 47-60 mm) species that is relatively uniform in
coloration. The forewings in particular are a soft, dark gray green with a rather heavy
dusting of yellowish-green scales. In fresh specimens the green is particularly prominent
although in specimens 50-60 years old the yellow green holds up. The only macula which
stands out is the pale green to white dot in the cell. The hindwings have the usual transverse
gray and black markings for the genus, but these are not overly prominent. Muscosa cannot
readily be confused with any other species within our area. The apex of the saccular process
in the male genitalia ends in a broad lobe which is somewhat produced dorsally into a
relatively long point that approaches the costal margin; the outer and dorsal margins are
moderately serrate.
To date the life history of this species is unknown. The food plant is unknown; however,
one might try various members of the Solanaceae, Verbenaceae, and Bignoniaceae. All
specimens have been taken at light. In addition it should be found at deep-throated flowers.
The known range is from Costa Rica north to Prescott, Arizona. There is one male in the
United States National Museum from the latter locality. Curiously, it is much darker, almost
charcoal gray, than the other known specimens. Muscosa may be relatively common in the
Santa Rita and Chiricahua mountains of southern Arizona from the middle ofJuly through
early August.

M anduca florestan (Cramer)
PL.

2,

FIG.

4 (McD. 701).

Sphinxflorestan Cramer, 1782, Uitlandsche Kapellen, 4: 249 (index), pl. 394, fig. B.
Type locality: Surinam.
Diludza brevimargo Butler, 1875, Proc. ,?,ool. Soc. London, 1875: 12.
Type locality: Brazil.
Protoparceflorestan race cabnal Schaus, 1932, ]our. Washington Acad. Sci.,
Type locality: J ala pa, Mexico.

22:

139.

Florestan is a variable species in size, in general tone of the ground color and in maculation.
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Some specimens appear more or less gray and black with a light dusting of yellowish gray;
others are very yellowish gray to brownish. Also, there is a tendency for a dark, triangular
mark to be present on the costa at one-half the wing length and running nearly to the
posterior margin. Two dashes are present on the forewing, each running from the cell toward the postmedial line. These are often poorly defined but generaliy present. This species
lacks the rather well-defined dashes that are present in jasminearum; the more anterior one
of this pair is rather long and runs from the cell usually to the fringe. As pointed out in the
key, florestan is nearest jasminearum in our area; however, the two are allopatric, florestan is
southwestern and jasminearum is eastern. The name cabnal of Schaus applies to specimens
which are generally more brown than the gray to grayish black off florestan. Specimens
from southern Arizona seem to have both types of ground color; thus, it seems as though
cabnal is not worthy of recognition. The free, distal process of the sacculus in florestan is
broadly lobate and serrate on the entire outer margin, and this lobe is slightly expanded
dorsally. The apex of the gnathos is strongly indented medially.
The fully grown larva offforestan is bright yellow green with seven pairs of oblique, yellow
bands. The first three and the last are relatively broad. Each of the bands is present on
two and sometimes three body segments. The thoracic segments are covered with yellow
excrescences, and the greenish-gray caudal horn is very rough. The body is lightly flecked
with small spots of yellow green. The pupa has the typical jug-handle tongue case; however,
the case is very short, and the apex is broadly lobate. The food plants are known to be
fiddlewood (Citharexylum, V erbenaceae) and trumpetbush ( Tecoma, Bignoniaceae).
According to Kimball no authentic Floridian records are known of this species. There is
one specimen labelled Texas [Brownsville] in the United States National Museum. Apparently, the species may most commonly be taken in our area in the mountains of southern
Arizona, the Santa Ritas and Chiricahuas and perhaps even farther north in the Santa
Catalinas. In :Madera Canyon, Santa Rita Mountains, it is on the wing from late June until
early August. All specimens have been taken at light.

Manducajasminearum (Guerin),
PL. 2, FIG.

8 (McD.

NEW coMBIN AT ION

(Ash Sphinx)

702).

SphinxJasminearum Guerin, 1829-[1831], Iconographie du Regne Animal de G. Cuvier. Insectes,

494, pl. 84, fig. 1.
Type locality: North America.
NOTE-Guerin credits the name to Boisduval, and compares the species with Sphinx
cinerea Harris, so his description must have been written later than 1839, but the plate
probably was published between 1829 and 1831.
Macrosila rotundata Rothschild, 1894, Novit. Zoologicae,
Type locality: none given.

1 :

go, pl. 7, fig. 17.

Jasminearum is a member of the florestan complex and is the northernmost representative of
this group. Within central and southern South America there are several other species
closely allied to florestan. The maculation ofjasminearum is similar to that offlorestan with the
major difference being that the forewing bas a pait"-Of.hwacLdas.h~~tlw-a-a.sh-e-&-F-1:1.m- - - - ~
from near the end of the cell to the fringe, and the one just below it starts slightly farther
basad, usually, and extends about one-third the length of the former. The wing length
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ranges from 40 to 50 mm. As with florestan, specimens vary from being dark (moderately
gray) to grayish brown. The absence of a mid tarsal comb will serve for recognition of this
species. Both the male and female genitalia are (within the range of normal variation) the
same as those ofjforestan.
The fully grown larva is yellowish green with seven, oblique, lateral stripes. Of these the
first six are continued on the following segment as a slightly darker green line, the seventh
stripe is edged with red and darker green. The food plant is ash (Fraxinus species). The pupa
is much like that offforestan with a very short tongue case which is bulbous at the end.
Jasminearum is found from northern Florida west to Mississippi and Arkansas and perhaps
north, but basically east, to New York and Connecticut. It is probably most common along
the East Coast as judged by numbers of collected specimens. Specimens have been collected
in Mississippi in May and August, North Carolina in July and August, South Carolina at
the end of May and middle of July and Arkansas in August and September. The specimens
have been taken at light.
GENUS

Dalba Walker
Dalba Walker, 1856, List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum, 8: 229.
Type-species: Sphinx hyloeus Drury, 1773. Designated by Grote, 1873,
Bull. Buffalo Soc. Nat. Sci., 1: 26.

Dalba is a monotypic genus quite closely related to Manduca. The adult has lashed eyes,
and the palpus is rough scaled; the tibiae are not spinose; the first tarsal segment of the
three pairs of legs is shorter than the corresponding tibia; the first tarsal segment of the
midleg has a comb; and the pulvillus and paronychium are present. The male genitalia are
quite similar to those of Manduca: the valva is generally broad; the apex of the sacculus is
free, tapering ventrally to a relatively stout point, and the margins are smooth; the costal
margin of the valva is somewhat more heavily sclerotized than the saccular margin; the
juxta is a relatively narrow band around the aedoeagus; the gnathos is stout with a broad
apex; the uncus is very stout with a ventral, triangular strengthening, and the extreme apex
is pointed and directed downward; the aedoeagus has a transverse, strap-shaped projection
apically; the eighth sternite is broadly triangular with the caudal margin rounded; and
the eighth tergite is broad with the caudal margin broadly indented medially. The female
genitalia have a broad, anteriorly tapering lamella antevaginalis; the ostium bursae is on
the left side of the genital plate and is heavily sclerotized basally; the ductus bursae is lightly
sclerotized, almost membranous, as is the corpus bursae; the sign um is linear, long, and is
basically a long, u-shaped strap with each arm being spiculose.
The pupa has a free tongue case; however, it is not looped away from the body but is
tightly appressed. Pupation occurs in a cell in the soil.

Dalba hyloeus (Drury) (Black Alder Sphinx, Pawpaw Sphinx)
PL. 2, FIGS.

5, 7 (McD. 703).

Sphinx hyloeus Drury, I 773, Illustrations of Natural History,
Type locality: New York.
January 1971
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Sphinx prini ]. E. Smith, I 797, in Abbot and Smith, The Natural History of the Rarer
Lepidopterous Insects of Georgia, I : 69, pl. 35.
Type locality: New York.
NOTE-prini is an invalid replacement name for hyloeus.
Dalba hylaeus [sic] floridensis B. P. Clark, 1919, Proc. New England ,?,oiilogical Club, 6: ro5,
pl. I I , fig. 4•
Type locality: Parish, Florida.

Hyloeus is a small sphingid with a wing length of 22 to 30 mm. Basically, the moth is dark
brown with an overlay or dusting of white. The wings in some specimens are evenly dark
brown, in others the wings are blotched with reddish or yellowish brown. Of the names
proposed for the species prini is a replacement name based on the fact that the larva had
been reared from Prinos glaber ( =flex glabra (L.) A. Gray) and thus was thought to be a
more appropriate name than hyloeus. The name .fioridensis was proposed for Floridian specimens which have generally diffuse markings. The normal pattern of lines is nearly washed
out in some specimens. The major features of the male and female genitalia are as pointed
out under the discussion for the genus.
The mature larva is a soft gray green with six pairs of lateral, oblique, white lines on the
fifth through eleventh segments. The last line continues well on to the following segment and
touches the base of the horn. The horn is not noticeably different in color but is somewhat
darker than the rest of the body. The oblique lines are bordered with a darker shade dorsally.
Food plants for the larva are possum haw (flex decidua Walt.), inkberry (flex glabra), pawpaw
(Asimina triloba (L.) Dunal) and littleleaf sweetfern (Myrica aspleniifolia L.). The pupa with
its free tongue case paralleling the body is quite distinctive.
Hyloeus occurs from Florida, except for the extreme south, along the Gulf Coast to Brownsville and then north into Arkansas, Illinois, Wisconsin, the lower half of the Lower Peninsula
of Michigan, southern Ontario, New York and farther east into Maine. It is on the wing
from March through September in Florida. Elsewhere it is mainly a summer species with
dates of June through September in coastal South Carolina, July and August for North
Carolina, early June through early October for Arkansas, May through September for
Mississippi and the middle of June through the middle of August for Michigan. Hyloeus is
a dusk flyer, frequently coming to deep-throated flowers. I have collected it at bouncing
bet (Saponaria oificinalis L.) in southern Michigan. Also, it comes to light fairly freely.
GENUS

Dolbogene Rothschild and Jordan
Dolbogene Rothschild andJordan, 1903, Novit. Zoologicae, 9, supplement: rn3.
Type-species: Dolba hartwegii Butler, 187 5. Original designation.

Dolbogene is very near the genus Dolba, and the characters used to separate the two are a bit
difficult to assess. The tibial spurs of Dolbogene are moderate with the longer of the apical
pair being one-half as long as the first tarsal segment. In Dolba the same relationship is
present; the major difference, however, is that in Dolbogene the first tarsal segment is quite
short, and thus it appears as though that part of the leg is foreshortened. The actual length
_ _ _ _ _______,o£4~u~~ef----Do-l-hogene- irl-es-s-th-a-frffir-----B-ol-ha;-l-n-the---ma-l-e-genitali-a- tl1e-aedue,rgurisnrnctI- - - -~
the same as for Dolba; the free lobe of the sacculus tapers to a rather blunt apex with one or
two slight protrusions on the dorsal surface; the uncus is stout, and rounded; and the apex
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of the gnathos is very blunt and rounded. As far as the total aspect of the male genitalia is
concerned, the fact that the saccus is short and not very well developed in Dolbogene versus
being moderately well developed in Dolba appears to be the most important criterion for
separation. At the same time experience with other groups suggest that this character can
be variable. The eighth segment of the abdomen is much the same in the two genera. The
immature stages of Dolbogene are unknown.

Dolbogene hartwegii (Butler)
PL. 2, FIG.

9 (McD. 704).

Dolba hartwegii Butler, 1875, Proc. ,Z,ool. Soc. London, 1875: 259.
Type locality: Oaxaca, Mexico.
Dolbogene manni B. P. Clark, 1917, Proc. New England ,Zoological Club, 6: 60, pl. 8, fig. 5.
Type locality: Guerrero, Mexico.
Dolba clarki Hoffmann, 1924, Revista Mexicana de Biologia, 4: 71, fig. 4.
Type locality: Malinche, near Puebla (Mexico).

The appearance of this moth is that of a more or less rubbed Floridian specimen of hyloeus.
The major markings are a round spot with a light central area toward the end of the cell on
the forewing and a dark spot near the anal angle of the hindwing. It is a very rare species
within our area. I know of only one specimen being taken in our area, and it was collected
in southern Arizona in July.
GEN us

Ceratomia Harris
Ceratomia Harris, 1839, American ]our. Sci. and Arts, 36: 293.
Type-species: Ceratomia quadricornis Harris, 1839, now considered a synonym
of Agrius amyntor Geyer [1835]. Monotypy.
Daremma Walker, 1856, List of the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 8: 230.
Type-species: Daremma undulosa Walker, 1856. Designated by Grote, 1873,
Bull. Buffalo Soc. Nat. Sci., 1: 24.
Isogramma Rothschild and Jordan, 1903, Novit. ,Zoologicae, 9, supplement:
104. NEW SYNONYMY.
Type-species: Ceratomia hageni Grote, 1874. Original designation.
Autogramma Jordan, 1946, in Oiticica, Bol. Museo Nacional, New Series
(Rio de Janeiro), ,Zool., no. 66: 6. NEW SYNONYMY.
Type-species: Ceratomia hageni Grote, 1874. Original designation as typespecies of Isogramma.
NOTE-Autogramma is a replacement name for Isogramma Rothschild and
Jordan, 1903 which is a homonym of Isogramma Meek and Worthen, 1873
in the Brachiopoda.

Members of the genus Ceratomia present a puzzling array of characters, many of which seem
to go to cross currents with one another. I have synonymized Autogramma Jordan with
Ceratomia and explain as follows. The male and female genitalia of the various species are
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all closely related and may be characterized by the following: the valvae of the male
genitalia are broadly lo bate; the apex of the sacculus is free and in some species is produced
into a very slender lobe on the ventral margin with the outer margin serrate, in others the
ventral lobe is barely indicated, and in another no ventral lobe is present, the outer margin
is very coarsely serrate, almost toothed; the saccus is moderately well developed, relatively
narrow and slightly rounded at the tip; the aedoeagus usually is slender and has a strapshaped apical projection as in Manduca, in some the margin of this strap-shaped structure
and preceding same begins to bear short protrusions and finally this margin is highly
irregular and pointed; the gnathos is united, but deeply divided medially in several species
so that each lobe is separate for at least one-half its length; the uncus is stout, either pointed
or very bluntly pointed. In the female genitalia the genital plate is broad and rather heavily
sclerotized; the structure around the ostium bursae is interesting in that it tends to be heavily
sclerotized and have a very broad opening, reaching the extreme in undulosa in which the
caudal margin is Y-shaped and the opening of the ostium spreads transversely across most
of the segment; the ductus bursae is broad, lightly sclerotized; the corpus bursae is a lightly
sclerotized pouch; the signum, when present, is single and tear-shaped with the posterior
portion being slender and studded with numerous, pointed protrusions. The general
maculation of the species is quite consistent. Amyntor is the most distinctive of all with a
relatively blotchy appearing wing caused by the posterior margin up to about the middle
usually being dark gray, almost black, whereas in the other species the wings tend to lack
such a highly contrasting pattern although in hageni there is a tendency toward this type of
pattern. These are the characters in common for the various species. Differences occur in
that the female of hageni has a fasciculate antenna, whereas the antennae of the other females
are simple; also, the mid tibia of hageni bears a series of apical spines which are absent in
the other species. These are the major characters used by Rothschild and Jordan to define
the genus Isogramma.
The known larvae are diverse. Amyntor is the so-called four-horned caterpillar which has a
series of protrusions on the thoracic part of the body. Catalpae larvae lack such structures and
are very differently colored. Forbes ( 1911 : 267) would place these two species into separate
genera on this basis. (Subsequently, 1948: 188, he treated them as different sections of
Ceratomia.) The larva of hageni has been briefly described by Stallings and Turner (1944: 29),
and they indicate that it is very similar to that of Pholus achemon. Unfortunately, the immature
stages of igualana Schaus, hojfmanni Mooser, and sonorensis Hodges are unknown. In the pupal
stage Mosher (1918: 414) would separate catalpae from amyntor and undulosa as a distinct
genus. The character used is that the pupae of amyntor and undulosa have two spiracular
furrows, whereas that of catalpae has only one. It is difficult to assess what is meaningful in
relation to combining them. Obviously, I am making an arbitrary choice in maintaining
that the species are related at the generic level. Further work, particularly on the immature
stages, and knowledge of the Central American species should be helpful.
Ceratomia is very close to Manduca in general habitus and structural characters. The major
points of difference are the presence of two or three stout spines on the first tarsal segment
of the foreleg, the reduction of the tongue, the absent or very weak midtarsal comb, the
_ _ _ _ _ ___.s~a,....m,....e
,
__.w_. haLmor...e-sto~~agus-ami-t-h~i-g-FHlm-0f----the4emal-e-genitalia- beirrg-a-si11gle teat shaped structure rather than being u-shaped.
The known species are distributed in the Nearctic Region from Mexico north into Canada.
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Our species may be separated by the following key:
KEY TO SPECIES OF CERA TO MIA
1.

Mid tibia with series of stout setae
apically; forewing dusted with yellowgreen scales . . . . . . . . . . . . . . . . . . hageni

p.47
Midtibia lacking series of stout setae
apically; forewing gray or brown,
lacking yellow-green scales . . . . . . . . . . . .
2.

2

Outer margin of forewing convex,
forewing light to dark gray or gray
brown . . . . .. . . .. . . . . . . . . . .. ..... 3
Outer · margin of forewing concave
between tornus and one-half length,
forewing yellow brown and black
(dark gray) .... ... . .. ... . .... amyntor
this page

3. Upper surface of wings gray, pattern
black; forewing with three black
dashes, two from cell, third between
R 5 and M 1 • • • • • . • •• ••• • • • • sonorenszs

p.44

Upper surface of wings brown (very
dark gray in melanic specimens);
forewing with four or five black
dashes, one present between Cu 2 and
anal vein . . . . . . . .. . . . . ...... . ... . 4
4. Postmedial line on undersurface of
hindwing usually absent (weak if
present); yellow-white and brown
pattern of fringe on forewing not contrasting with wing on undersurface,
upper surface pattern usually indistinct . . . . . . . . . . . . . . . . . . . . catalpae
p. 45
Postmedial line on undersurface of
hindwing usually present, strongly
curved between each vein; white (to
yellow-white) and brown pattern of
fringe on undersurface of forewing
contrasting with wing; upper surface
pattern usually well defined ....... undulosa
p. 42

Ceratomia amyntor (Geyer) (Elm Sphinx*, Four-horned Sphinx)
PL. 2, FIG.

6 (McD. 706).

Agrius amyntor Geyer, [1835], Sammlung exotischer Schmetterlinge, 3, pl. [39].
Type locality: Pennsylvania.
Ceratomia quadricornis Harris, 1839, American ]our. Sci. and Arts, 36: 293.
Type locality : Massachusetts.
Ceratomia ulmi Boisduval, [1875], Histoire Naturelle des Insectes. Species General des Lepidopteres
Heteroceres, I: 53, pl. 1, fig. 2 .
Type locality: none given.
NOTE-Boisduval cited a manuscript name of Leconte, ulmi, in the synonymy of amyntor.

The forewings of amyntor, with contrasting gray costa and yellow-brown subcostal region
against the charcoal-gray posterior region of the wing, are quite distinctive in the genus. The
undersurface of the head and anterior portion of the thorax are dark brown and contrast
with the nearly white to grayish-brown dorsal surface. The male genitalia have the free
apex of the sacculus bluntly truncated and armed with a series of sharp protrusions making
the outer margin appear serrate. On the dorsal margin these protrusions are bifurcate. The
apex of the gnathos has two separate lobes; the uncus is stout and very broad. In the female
genitalia the lamella postvaginalis is heavily sclerotized, irregularly margined and roughly
elliptical; the lamella antevaginalis is broad and rounded on the anterior margin; the base
of the ductus bursae is conical and heavily sclerotized; from the inception of the ductus
seminalis through the corpus bursae the bursa copulatrix is less heavily sclerotized; the
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signum is tear-shaped; the walls of the bursa copulatrix are lined. Probably, these lines are
merely folds that would become taut when the bursa copulatrix is expanded.
The mature larva of amyntor is pale green, almost whitish green dorsally. Laterally, there
are six oblique, white lines, the first one starting on the second thoracic segment and passing
on to the sixth segment of the body. The last line starts on the ninth segment and continues
on to the horn. A seventh line is present near the anterodorsal portion of the second segment
and continued to the fourth or fifth segment. The dorsal sur(ace is covered with a series of
excrescences, and the second and fourth body segments each bear a pair.of horns dorsally.
The host plant is elm ( Ulmus species). In addition, there are scattered records of single larvae
found on birch (Betula species), basswood ( Tilia species) and cherry (Prunus species). The
pupa is sphingiform, lacking the free tongue case.
Variation in maculation consists of melanistic tendencies. Some specimens are quite pale,
both fore- and hindwings, and the anterior part of the forewing is not overly contrasting
with the posterior part. In others the yellow brown and yellow gray is almost replaced
with charcoal or dark brown, and the hindwings are dark gray.
The species is found generally in the eastern portion of the United States and southeastern Canada. It is known from central Florida, west to Mississippi and Arkansas, north
to Minnesota, west to western Saskatchewan and east to Nova Scotia. In addition some
specimens have been taken in the Badlands of South Dakota and central Colorado. It is a
summer species in the north, and in the south, at least in coastal South Carolina, it has
two broods, one beginning in late April, the second in August. Date ranges for Arkansas
are from early May well into October (perhaps two, -overlapping broods?), in Kansas
with two broods, in Michigan from late May into early October and in Nova Scotia
from the middle of June through July. Amyntor is apparently less common in the south than
it is in middle states (it is recorded as being uncommon in both Mississippi and Florida),
but it is common in Arkansas and moderately common in New York. Several records are
present for Michigan, New York, Virginia, Pennsylvania, Maryland, New Jersey etc. All
wild-caught specimens have been taken at light. The weakened mouthparts indicate that
the species probably does not feed as an adult.

Ceratomia undulosa (Walker) (Waved Sphinx)
PL.

2,

FIG.

12.

TEXT FIGS.

4 d, e, h, i (McD. 707).

Daremma undulosa Walker, 1856, List
the British Museum, 8: 23 l.
Type locality: Orilla, W. Canada.

of the Specimens of Lepidopterous Insects in the Collection of

Ceratomia repentinus Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia, second series, 4: 180.

Type locality: Michigan, Connecticut, New York, Pennsylvania.
Ceratomia undulosa polingi B. P. Clark, 1929, Proc. New England Zoological Club,

1 I:

15.

Type locality: Davis Mts., Texas, 5000 '.
Ceratomia undulosa borealis B. P. Clark, 1929, op. cit., 18.

Type locality: McCreary, Manitoba.
- - - - - - - - - - - - - - - - - - - - ,Ceratomia undulosa form engeli Chermock and Chermock, 1940. Proc. Pennsylvania Acad. Sci.,
1 4: 1 39·
Type locality: Finleyville, Pennsylvania.
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FIGURE 4: GENITAL FEATURES OF CERATOMIA SPECIES
a. Aedoeagus of C. sonorensis.
b. Male genitalia (left valva and aedoeagus omitted),
C. sonorensis.
c. Outline of apex of left sacculus, C. sonorensis.
d. Apex of gnathos, C. undulosa.

e, f. Apices of left sacculi, C. undulosa.
g . Ventral view of female eighth abdominal segment, C.

sonorensis.
h. Aedoeagus of C. undulosa.
i. Male genitalia (left valva and aedoeagus omitted), C. undulosa.

Throughout much of its range undulosa is sympatric with catalpae. Usually, these two species
are easily separable; however, real maculational differences are virtually non-existent.
Normally, undulosa is a more distinctly marked species with the pattern standing out relatively
clearly; the light and dark markings on the fringe, particularly on the forewing, contrast
relatively strongly with the remainder of the wing; in addition, the transverse, wavy lines of
the forewing are usually rather strong; the five dashes (the fifth a part of the irregular line
progressing from the apex toward the base of the wing) are usually well defined, whereas in
catalpae these same lines are often indistinct. The pattern of the hind wing in undulosa usually
is well defined with the outermost dark line often being a series of semicircles; these same lines
are often nearly absent in catalpae, and usually the outer, dark line is nothing more than an
indication of the same; it is not well defined. Accompanying the more strongly marked upper
surface of the wings, the undersurface of the wings of undulosa bear the basic lines. Again,
these are usually absent in catalpae. In fact the undersurface of the wings is normally immaculate in catalpae. Obvious differences between the two species can be seen in the male and
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female genitalia. In the male the apex of the saccular process of undulosa is drawn out into a
long point on the ventrodistal margin, in catalpae this point is absent; in the aedoeagus of
undulosa the apical, straplike portion is not well defined and its margin bears a series of small
points, the straplike structure is well defined and lacks any points in catalpae. A major differentiating feature in the female genitalia is that the distal portion of the ductus bursae of
undulosa is expanded into a broad, Y-shaped structure, in catalpae no such structure exists.
Variation in undulosa is expressed in several manners: some of which have been mentioned
above; the wing length varies from 35 to 50 mm with females tending to be larger than males;
the general ground color of the wing is gray brown, often with relatively large amounts of
nearly white scales toward the apex of the forewing. However, specimens from the northern
Great Plains tend to be very dark. This population has been given the name borealis by B. P.
Clark. I have seen a short series of reared, melanic specimens from Ashland, Ohio, and these
are nearly black, in the extreme case, with only the white marks on the fringes and white
spot at the end of the cell being conspicuous. At the other extreme some specimens are very
pale and have the maculation almost completely washed-out, becoming yellowish brown.
The form polingi from southwestern Texas is a brownish form. Undulosa engeli was proposed
for specimens from western Pennsylvania in which the gray to gray brown of the forewings
is replaced with black to dark reddish brown.
The male genitalia of polingi are a bit different from those of typical undulosa in that the
outer margin of the free process of the sacculus is more strongly toothed and the ventroapical extension of this process is somewhat more blunt. Also, the pointed projections on the
aedoeagus are better developed and are arranged in a distinct, curved row.
The mature larva of undulosa is grayish green to green and has seven pairs of lateral,
oblique bands on the body; the last one ends at the base of the horn. These bands are poorly
defined, particularly on segments two through six. The head has a well-defined pair of bands
running from the base of the eyes toward the vertex. The main food plant is ash (Fraxinus
species); however, the larva has also been recorded from privet (Ligustrum species), oak
( Q,uercus species), hawthorn (Crataegus species) and fringe tree (Chionanthus virginicus L.).
The pupa is as described for the amyntor group.
Undulosa has a wide range throughout the eastern part of the United States and Canada
occurring from central Florida west to western Texas, somewhat northeast through Kansas
to southern and eastern Alberta, then east to Nova Scotia. Throughout much of this range
the species is common. It is double brooded over much of the range, occurring in Florida
from March through May; Mississippi from March through September; Arkansas, Missouri
and Kansas from May into September or October (the first brood in May, the second in
August); Alberta in June; Michigan from late May into August (particularly in June and
July); and Nova Scotia from early June through July.

Ceratomia sonorensis Hodges,
PL. 2, FIG. IO. TEXT FIGS.

NE w

s PE c IE s

4 a-c, g.

Ceratomia sonorensis Hodges
Type locality: Madera Canyon, 4880', Santa Rita Mts., Santa Cruz Co., Arizona.

The maculation of the upper surface is well shown in the colored figure. On the undersurface the labial palpi are dark grayish brown on the outer surface of the first two segments;
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the third segment is gray. The ventral surface of the thorax and abdomen is pale gray. A
series of medial, black dots is present on segments two through six of the abdomen. The
undersurface of the forewing is relatively indistinctly marked with the only strong maculation being the contrasting white and dark gray black spots on the fringe. The hindwing is
pale gray basally and medially with two transverse bands, the inner one being relatively indistinct, the outer one (also indistinct) with a sinuous outer margin; the outer part of the
wing is dark brown; and the fringe is strongly contrasting as for the forewing. The male
genitalia are much as described for undulosa with the following major exceptions: the apex
of the saccular process has a relatively well-developed, ventroapical protrusion; the outer
margin has three or four strong teeth (variable); the anterodistal margin is somewhat developed dorsally and is irregular in outline. The apex of the gnathos is broadly rounded; the
apex of the uncus is heavily sclerotized and pointed ventrally; the aedoeagus has a series of
bifurcate projections running in a sinuous line from the apex to three-fifths the length (on
the margin of a flange). In the female genitalia the lamella postvaginalis is moderately
broad medially, very narrow laterally; the lamella antevaginalis is broad across the entire
ventral surface; the heavily sclerotized portion of the ductus bursae is relatively short and
tapers somewhat anteriorly; the remainder of the ductus bursae is slender; the corpus
bursae is expanded rapidly; and the signum is about one-third the length of the corpus
bursae. The immature stages are unknown.
Holotype, <3', Madera Canyon, 4880', Santa Rita Mts., Santa Cruz Co., Arizona,
22July 1959,J. G. Franclemont. In collectionJGF. Paratypes: 3 6'6', 1~, same data as for
holotype, 5-15 July 1959. 1~, Pena Blanca 3950', Santa Cruz County, Arizona, 11 August
1960, J. G. Franclemont (1 <3' slide no. 148 USNM-Sph.). In collection JGF. 2 6'6', 1 ~'
Pena Blanca Lake, Santa Cruz Co., Arizona, 4000', Kilian Roever(~ slide no. 289 USNMSph.). In collection Kilian Roever, USNM.

TYPES:

Apparently the species occurs in at least some of the mountains and upper-elevation areas
of southern Arizona during July and perhaps into August.
Sonorensis' nearest allies are undulosa and hojfmanni Mooser. From both it may be readily
separated by the gray appearance of the wings and by lacking a black dash between Cu 2
and the anal vein on the upper surface of the forewing. In the male genitalia it differs by
having the apex of the gnathos broadly rounded and by having the aedoeagus with a series
of bifurcate processes near the apex. The male genitalia differ from those of hojfmanni in
that the apex of the saccular process is roughly quadrate, and that the aedoeagus bears a
series of bifurcate processes. These processes are simple in hojfmanni. The female of sonorensis
differs from that of undulosa by lacking the broad, Y-shaped band at the base of the ductus
bursae.

Ceratomia catalpae (Boisduval) (Catalpa Sphinx)
PL. 2, FIG. 2

(McD. 708).

Sphinx catalpae Boisduval, [1875], Histoire Naturelle des Insectes. Species General des Lepidopteres
Heteroceres, I: 103, pl. 2, figs. I-2.
Type locality: Georgia.
January r97r
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Ceratomia catalpae race kanawahensis Sweadner, Chermock and Chermock, 1940, Proc.
Pennsylvania Acad. Sci., 14: 137.
Type locality: Braxton, W. Virginia.
Ceratomia kansensis Howe and Howe, 1950, Ent. News, 61: 57.
Type locality: Ottawa, Kansas.

NEW SYNONYMY.

Catalpae is a yellowish-brown moth with relatively indistinct markings. Usually, the forewing
has a series of four or five dark streaks; these may be well defined to absent. Specimens vary
a moderate amount in wing length from 27 to 45 mm. Some populations have a tendency
to be relatively uniform in size. The name kanawahensis was applied to a series of specimens
from West Virginia in which the moths are light gray and have a tendency to be immaculate.
The name kansensis was applied to specimens from Kansas that have a tendency to have the
stigma round and small and have a washed-out appearance; however, on the basis of several
specimens in the United States National Museum, these characters are not valid to define
a species in this genus.
In the male genitalia the distal part of the saccular process has two, blunt lobes (the
ventral one is shorter than the dorsal one), and the dorsal margin is roughly serrate to serrulate
almost to the base; the apex of the gnathos is divided; the free flange at the apex of the
aedoeagus is well developed and almost pointed, and the margin may bear short, pointed
projections. The base of the ductus bursae of the female genitalia is heavily sclerotized; the
lamellae antevaginalis and postvaginalis are less heavily sclerotized, each covers the width
of the segment, the lamella postvaginalis protrudes somewhat medially; and the signum is
generally a tear-shaped plate, but the heavily sclerotized part is u-shaped.
The mature larva is extremely variable. It usually lacks the lateral, oblique bands; however, in some specimens these are present. What seems to be a maximum pattern (greatest
extent of black) is to have the entire dorsal surface black. This may be interrupted with a
narrow, yellow line followed by a narrow, black line laterally. The lateral surface of the
body is yellow with a series of vertical, irregularly placed black stripes. Immediately below
this is a relatively broad, black line that comes above the bases of the legs. On the thorax
this black area tends to be broader. Variation occurs in that the dorsal black area is in some
way interrupted: by a yellow stripe down the middle, a broad, median, yellow stripe with
black dots on the segments, or two very narrow, yellow lines adjacent to a medial, black
line. The oblique bands may be present as bands (seven pairs present), or they may be the
lower margin of a solid black or dark brown area. Immature larvae tend to have far less
of the dark markings than do mature ones. The larva feeds on Catalpa species and is gregarious. Occasionally, it is found in very large numbers in which case they may defoliate
the tree. The eggs are laid in masses on the undersurface of a leaf in contradistinction to the
singly laid eggs of most sphingids. As pointed out by Mosher (1918: 416) the pupa of catalpae
is much smaller and more slender than those of amyntor or undulosa, and the entire surface
appears polished. The tongue case is not free, and one spiracular furrow is present.
Catalpae is generally distributed over the eastern part of the United States, and it may be
common to abundant where its food plant occurs. Kimball gives dates of April through
October for the adults in Florida. Adults occur in coastal South Carolina from early May
_______t~h~r~o-=<
ugh August (one in September~.or..th-Caroli.na-wit-h-twe~Feoo-s,~Missis-sip-pi-m-ost--------abundant between July and September, Arkansas (especially along the Arkansas River)
from late April through early October, Kansas and western Missouri with two broods (May
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and June and August and September). In Michigan it occurs along the southern border
from early June through middle August and then east to southern New York and perhaps
Connecticut.

Ceratomia hageni Grote
PL. 2, FIG.

11 (McD. 705).

Ceratomia hageni Grote, 1874, Bull. Buffalo Soc. Nat. Sci.,
Type locality: Texas.

2:

149.

Hageni is a relatively typical Ceratomia in maculation; however, the pattern is overlaid with
green (fading to yellow green). The characters that separate it from the other species of the
genus are the presence of a series of spines at the apex of the midtibia and the fasciculate
~ntennae in the female. Variation in maculation is moderate with some specimens having
the posterior portion of the forewing relatively dark brown; a grayish to gray-white streak
is usually present on the costal margin at one-half the length, at the apex on the costal
margin and on the outer margin. Often, in this latter region, the veins are marked with short
black lines just before the fringe. In the male genitalia the free apex of the sacculus is extended into a sharp point ventrodistally, otherwise the process is roughly quadrate with the
margin being slightly serrulate; the gnathos is nearly divided into two, free lobes, each lobe
is very heavily sclerotized; the transverse flange at the apex of the aedoeagus is relatively
short and stout. In the female genitalia the basal portion of the ductus bursae is very heavily
sclerotized (the sclerotized part as a broad band on a barber pole), and the posterior margin
is invaginated medially; the remainder of the bursa copulatrix is membranous, and the
signum is absent; the lamella postvaginalis is roughly triangular in shape; the lamella
antevaginalis is broad, relatively long and broadly rounded on the anterior margin.
The larval food plant is osageorange (Maclura pomifera (Raf.) Schneid.). We have one
supposed larva of hageni in the United States National Museum from which the following is
drawn. It is most nearly like that of amyntor with the surface being partly granulose. Six pairs
of lateral, oblique lines are present and are represented mainly by a series of yellow granules
except for the last one which is pale yellow with a series of granules along the middle. The
dorsal surface of the thoracic segments and the head is granulose. The anterior portion of
the head has a pair of lateral, yellow streaks. The pupa is unknown.
To date the species has been recorded from Mississippi, Arkansas, Missouri, Kansas and
Texas. It is common in Kansas, Arkansas and western Missouri with two broods (early May
andJune, August and September) and Mississippi from April through September. Obviously,
the species must occur in the intervening areas, and it may be found over a much wider
area where the food plant occurs. Apparently, it is a late flier, not starting to fly until
10 p.m. (according to Howe, in litt.).
GEN us

Isoparce Rothschild and Jordan
Isoparce Rothschild and Jordan, 1903, Novit. Zoologicae, 9, supplement: 109.
Type-species: Sphinx cupressi Boisduval [ 187 5]. Original designation.

Isoparce is a monotypic genus. The characters separating it from related genera are the very
short tongue, the small and rough-haired palpus, and the absence of spines on the tibiae.
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The first tarsal segment of the foreleg is short, somewhat longer than the second segment,
but shorter than the fifth segment. The tibia of the hindleg is shorter than the first tarsal
segment of the same leg. The male genitalia are somewhat similar to those of Ceratomia; the
free apical portion of the sacculus has a broad ventral lobe; the dorsal portion is serrate and
wide, roughly rounded on the outer margin; the gnathos is moderately heavily sclerotized
and somewhat indented medially; the uncus is relatively long and slender and has a heavily
sclerotized apex; the aedoeagus has a linear, ventral projection on the distal half, the dorsal
portion in the same region is membranous and consists, in part, of the vesica. The female
genitalia are relatively short and stout with the basal portion of the ductus bursae slightly
more heavily sclerotized than the distal portion; the lamella postvaginalis is very heavily
sclerotized medially where it forms a separate plate, laterally the lamella is divided into a
pair of broad lobes; the corpus bursae is membranous and lacks a signum. The larva is
granulose on the first two thoracic segments and has a caudal horn. Pupation occurs above
the ground in a loosely woven cocoon. No free tongue case is present in the pupa. The single
species occurs in the southeastern portion of our area.

Isoparce cupressi (Boisduval) (Cypress Sphinx)
PL.

3,

FIG.

4 (McD. 709).

Sphinx cupressi Boisduval, [1875], Histoire Naturelle des lnsectes. Species General des Lepidopteres
Heteroceres, I: 102, pl. 2, figs. 3-5.
Type locality: Georgia.

Cupressi cannot be readily confused with any other species within our area. The forewings
are relatively obscurely marked, having only a pair of irregular, black lines. The fringe
bears a series of alternating pale yellowish-gray and dark brown to black patches. The
hindwing is immaculate with the pale yellowish-gray to gray marks on the fringe being
relatively outstanding. The larva is striking: the dorsal surface is dark purplish; the lateral
surface is yellowish green with a series of white lunules, two on each segment from segments
two through ten, the eleventh segment has three such lunules; the spiracles are black;
the head is yellowish green and bears a pair of purple lines near the middle; and the
general surface is covered with a series of yellow excrescences that are arranged in parallel
bands running perpendicularly to the length of the body. The pupa is dark brown and relatively slender; the dorsal surface is covered with numerous punctae. Bates ( 1928) found
larvae of cupressi feeding at night on the leaves of young cypress (Taxodium distichum (L.)
Richard) trees. They were collected in September, and adults emerged the following spring
between the middle of February and the middle of May. Dominick (in litt.) has found two
cocoons of cupressi in crevices on the bark of mature cypress about five feet above water
line in pond areas but none where cypress was growing on land. In the latter instance the
larvae may form a loose cocoon at the surface of the ground.
This species has generally been thought to be rare; however, such is not the case. It occurs
from Florida to Texas and north into Arkansas and South Carolina (perhaps farther north
along the coast where cypress occurs). Date ranges are in Florida from March into July and
one record from September, coastal South Carolina from the middle of March to eatl)"¥--~M.....aa---¥y- - - - and again in July through the middle of September and Arkansas in late August. All adults
have been taken at light. Probably, adults do not feed.
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Sagenosoma Jordan
Dicryosoma Rothschild and Jordan, 1903, Novit. ,?,oologicae, 9, supplement:
I I I.

Type-species: Sphinx elsa Strecker, I 877. Original designation.

Sagenosoma Jordan, 1946, in Oiticica, Bol. Museo Nacional, New Series (Rio
de Janeiro), ,?,ool., no. 66: 6.
Type-species: Sphinx elsa, Strecker, I 877. Original designation as typespecies of Dicryosoma.
NOTE-Sagenosoma is a replacement name for Dictyosoma Rothschild and Jordan, 1903 which
is a homonym of Dictyosoma Temminck and Schlepel, 1877 in Pisces.

Sagenosoma is a monotypic genus whose sole species occurs in parts of the southwestern
United States. It is most nearly related to Isoparce and Sphinx. The tongue is moderately short
for a member of the tribe Sphingini being shorter than the body; the labial palpus is slender;
the antennal segments in both sexes are prismatic and separate from one another (segments
are fasciculate in the male, and bear sensory setae on the distal surface in the female) ; the
tibiae lack spines; the first two tarsal segments of the foreleg have, respectively, three and
two very stout spines; the first tarsal segment of the midleg lacks a tarsal comb. In the male
genitalia the saccular margin is very heavily sclerotized, and the apex on the ventral margin
is produced into a very stout projection which is curved dorsally, the saccular margin is not
free dorsally; the saccus is relatively broad and stout; the gnathos is broad and lo bate; the
uncus is stout and pointed apically; the aedoeagus is shaped something like a pistol with a
slight projection on the ventral margin that exceeds the point where the vesica is everted.
The female genitalia are moderately similar to those of Isoparce; the base of the ductus
bursae is heavily sclerotized and relatively broad; the remainder of the ductus bursae and
all of the corpus bursae are less heavily sclerotized; the corpus bursae lacks a signum; the
lamella antevaginalis is broadly rounded and moderately heavily sclerotized, and the
sclerotization is emarginate medially on the anterior margin; the lamella postvaginalis is
more heavily sclerotized than the preceding and is in three, connected segments, one medial
and two lateral. The larva is granulose and a typical hornworm. The pupa is unknown.

Sagenosoma elsa (Strecker)
PL.

3,

FIG.

1 (McD. 710).

Sphinx elsa Strecker, [ l 878], Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and Exotic,
p. l 26, pl. 14, figs. 4-5.
Type locality: Arizona.

Elsa is a very striking creature being basically black and white with a light dusting of pale
yellow to yellow green. It really cannot be confused with another sphingid. Because so few
specimens are known of this species, it is not possible to indicate what sort of variation occurs.
Males tend to be smaller than females with the wing length ranging from 28 to 35 mm. The
characters of the male and female genitalia have been given under the discussion for the
genus. The mature larva is green and somewhat granulose and has six pairs of lateral,
reddish-brown, oblique stripes; these stripes are bordered with pale yellow posteriorly.
The pupa has not been described. Food plants probably will be members of the Solanaceae.
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To date the species has been collected only in northern Arizona and northern New
Mexico. Unfortunately, most collected specimens are without adequate data. The few that
have a collection date indicate that the adults are on the wing in mid May (Gallup, New
Mexico) and in the middle of July at Ebert Mountain (north of Flagstaff, Arizona). In the
latter locality three males were collected, and at the same time nearly mature larvae (thought
to be of elsa by Franclemont, in litt.) were found. The species probably appears early in
the spring and has a relatively long flight period.

GENUS

Paratrea Grote
Atreus Grote, 1886, The Hawk Moths of North America, 41.
Type-species: Sphinx plebeja Fabricius, 1777. Monotypy.
NOTE-Atreus Grote, 1886 is a homonym of Atreus Koch, 1837 in the Arachnida.

Paratrea Grote, 1903 (mailed VI-30), Can Ent., 35: 207.
Type-species: Sphinx plebeja Fabricius, 1777. Monotypy.
NOTE-Paratrea is a replacement name for Atreus Grote, 1886.

Atreides Holland, 1903 (VII-3), Science (N. S.), 18: 16.
Type-species: Sphinx plebeja Fabricius, 1777. Monotypy.
NOTE-Atreides is a replacement name for Atreus Grote, 1886.

Paratrea is yet another monotypic genus which is very closely allied with Manduca. It differs
from Manduca in relatively few characters. These are that the tibiae are spinose; the mid tarsal
comb is reduced; and the pulvillus is present. The tongue case of the pupa is free, but it is
straight and appressed to the surface as in Sphinx. The single species occurs from Veracruz
north to Canada.

Paratrea plebeja (Fabricius)
PL.

3,

FIG.

2 (McD. 711).

Sphinx plebeja Fabricius, 1777, Genera lnsectorum, 273.
Type locality: St. Cruz I. (Type locality in error according to Rothschild and Jordan,
1903: I 15.)

Plebeja is a trim, gray, off-white and black species. In the male genitalia the distal, free end
of the sacculus has a series of curved teeth dorsally and very short ones on the outer margin,
the ventroapical margin is directed downward and extended into a point; the gnathos is
relatively broad and slightly indented medially; the uncus is moderately slender and pointed
apically; the apex of the aedoeagus bears a free, slender, strap-shaped process which runs
transversely with the direction of the aedoeagus. The female genitalia have the base of the
ductus bursae heavily sclerotized; then the ductus bursae makes a single loop with the
remainder being lightly sclerotized as is the corpus bursae; a single, tear-shaped signum is
present, and it bears a series of pointed projections ; the lamella an tevaginalis is broadly rounded
on the anterior margin and emarginate medially on the posterior margin; the lamella postvaginalis is a broad band, relatively lightly sclerotized and projecting as a round- lobe- - - - ~
medially. The mature larva is yellowish green with a series of seven pairs oflateral, oblique,
yellow bands; the bands are bordered with gray or red anteriorly; the last band ends at the
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base of the horn which is either green or black; the head, first and second segments of the
body and horn are granulose. Known food plants are common trumpetcreeper (Campsis
radicans (L.) Seem.) and Florida yellow-trumpet ( Tecoma stans Fuss.) in the Bignoniaceae
and lilac (Syringa species) and passionflower (Passifiora species). This species occurs from
central Florida around the Gulf of Mexico to Brownsville, Texas, north to Kansas and southern Michigan and east to southern New York and perhaps Connecticut and farther along
the coast. The species is at least two brooded in the south, occurring from April through
November in Florida, coastal South Carolina from late April into June and August
through October. The single Michigan record is for 23 June. Adults may be found at
various deep-throated flowers such as honeysuckle, verbena, bouncing bet, and they also
come commonly to light.
GEN us

Sphinx Linnaeus
Sphinx Linnaeus, 1758, Systema N aturae ( 10th Edition), 1 : 489.
Type-species: Sphinx ligustri Linnaeus, 1758. Designated by the International
Commission on Zoological Nomenclature under its plenary powers (Opinion
number 379).
Spectrum Scopoli, 1777, Introductio ad Historium Naturalem, 413.
Type-species: Sphinx ligustri Linnaeus, 17 58. Designated by Oiticica, 1946,
Bal. Museo Nacional, New Series (Rio de Janeiro), Zool., no. 66: 27.
Herse Oken, 1815, Okens Lehrbuch der Naturgeschichte, 3: 762.
Type-species: Sphinx ligustri Linnaeus, 1758. Designated by Tutt, 1902,
A Natural History ef the British Lepidoptera, 3: 349.
NOTE-This work, Okens .. ., has been ruled as being unavailable for purposes of zoological nomenclature by the International Commission on Zoological Nomenclature (Opinion
number 417); therefore, the name Herse has no standing as of 1815.

Hyloicus Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 138.
Type-species: Sphinx pinastri Linnaeus, 1758. Designated by Grote and
Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 19 I.
Lethia Hubner, [1819], op. cit., 140.
Type-species: Sphinx gordius Cramer [ 1780]. Designated by Grote, 1873,
Bull. Buffalo Soc. Nat. Sci., 1: 26.
Herse Agassiz, [ 1846], Nomina Systematica Generum Lepidopterorum, 35.
Type-species: Sphinx ligustri Linnaeus, 17 58. Designated by Tutt, 1902,
A Natural Histo~y of the British Lepidoptera, 3: 349.
Lintneria Butler, 1877, Trans. Zool. Soc. London, 9: 620.
Type-species: Agrius eremitus Hubner, [ 1823]. Monotypy. (A. eremitus is the
only species included without question in Lintneria.)
Gargantua Kirby, 1892, A Synorgmic Catalogue ef Lepidoptera Heterocera, 1: 692.
Type-species: Agrius eremitus Hubner, [ 1823]. Original designation.
NOTE-Gargantua Kirby, 1892 is a junior homonym of Gargantua Jullien, 1888 in the Bryozoa.
January 1971

THE MOTHS OF NOR TH AMERICA

Mesosphinx Cockerell, 1920, Can. Ent., 52: 33.
Type-species: Sphinx separatus Neumoegen, 1885. Original designation.
Sphinx is a large genus whose species are found mainly in the New World and particularly
in the Nearctic Region; however, a few species occur in the Palearctic Region from England
to Japan. The species are generally dull colored in tones of gray, gray brown and sometimes
yellow brown with very few exceptions. Among the latter are some with soft yellow brown to
yellow on the wings. The male and female genitalia seem to offer fairly consistent points
of difference to separate the species from those of other genera. One character which seems
to hold for all of the species is a relatively superficial one: the abdomen has a series of dorsolateral, transverse bands of usually white and black. The dorsal surface of the abdomen is
usually the same color as the ground color of the forewings and has a narrow, dark, medial
line. As can be seen by going through the key to genera, the eye is lashed; the foretibia is
spinose; the legs lack pulvilli; the tongue usually is long; the foretibia is always armed
with spines; the mid tibia varies from being unarmed to armed with spines; and the midtarsal comb may be present or absent. The male genitalia are somewhat diverse; however,
the general characters are as follows: the saccus is relatively broad with the apex rounded;
the saccular margin is heavily sclerotized, and the apex may be either bilobate or with a
single lobe; the gnathos is broadly rounded to slightly spatulate; the uncus is broad at the
base, tapering to a point, in some there is a ventral development; the aedoeagus is unarmed,
and one side tends to project beyond the opening for the vesica. In the female genitalia the
genital plate, consisting of the joined lamellae ante- and postvaginalis, often is a broad,
heavily sclerotized unit; the ostium bursae is often centered on this plate; the base of the
ductus bursae may be heavily sclerotized or not; the corpus bursae is membranous; and a
slender, u-shaped signum with a series of short, pointed projections is present.
The genus is not distinct on the basis of the larvae. The caterpillar is smooth or has slight
granulations; the head often tapers slightly to the vertex; the body has seven pairs of oblique,
lateral stripes with the last running to the base of the horn. The pupa is similar to that of
Manduca; however, the tongue case is straight and appressed to the surface. Pupation occurs
in a chamber in the soil.
Our species may be separated by the following key:

KEY TO SPECIES OF SPHINX
I.

Forewing nearly uniformly light to
dark gray marked with a pair of black
streaks at middle, a black line running
irregularly to apex and a broad bar at
base; a large moth (wing length
62-75 mm) . . . . . . . . . . . . . . . . leucophaeata
p. 58

2.

Upper surface of hindwing with welldefined, postmedial, pale band . . . . . ..... 5
Upper surface of hindwing lacking
well-defined, postmedian, pale band,
usually immaculate except for fringe ...... 3

3. Inner margin of tegula broadly bordered with dark brown to black ..... pinastri
Forewing otherwise, either with nup. 72
- - - - - - - ~m
- er-6us-----m-arkings---Dr-pale bat with~ - - - - - - ~Inner margm of tegula with narrow
larger number of streaks, smaller
black border and with additional,
species (wing length to 60 mm) ......... 2
parallel black lines . . . . . . . . . . . . . . . . . . 4
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4. Forewing heavily dusted with bluish
gray; dark line from apex of wing
narrow, running toward cell and
parallel to veins M 1 and M 2, vein M 2
with black on it, this line often extending into cell . . . . . . . . . . . . . sequozae
p. 72
Forewing dusted with yellowish gray
or brownish gray; dark line running
inward from apex of wing broad, not
parallel to veins M 1 and M 2, lacking
black on vein M 2 • • • • • • • • . • • • • • dollii

g. Forewing mainly yellowish brown,
posterior margin with a dark brown to
black border from near base to (or
nearly to) tornus . . . . . . . . . . . . . . kalmiae
p. 64
Forewing otherwise, posterior margin
lacking dark border that contrasts
with remainder of wing . . . . . . . . . . . . . IO
IO.

p. 70
5. Upper surface of hindwing with a
broad black or dark gray band on
outer one-third . . . . . . . . . . . . . . . . . . . . 6
Black or dark band on outer portion
of hindwing followed by a narrow,
pale one before margin or overlaid
with pale scales . . . . . . . . . . . . . . . . . . . . 7

p.56
Dorsal surface of thorax, head and
forewing gray, bluish gray, brown or
yellowish brown; pattern of wavy,
transverse lines present or absent .......

p. 68

11

1 1•

Ground color of forewing and thorax
yellow brown, overlaid with pattern
of dark brown to black . . . . . . . . . . . . . . 12
Ground color of forewing gray, overlaid with pattern of dark brown to
black . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

12.

Reniform spot present on forewing .. eremitus

6. Upper surface of hindwing pale yellow to grayish yellow basally, antemedial dark line normally absent
(only slightly indicated near anal
margin if present) . . . . . . . . . . . luscitiosa
Upper surface of hind wing gray to pale
gray basally, antemedial dark line
usually well developed . . . . . . . . . gordius

Dorsal surface of thorax, head and
forewing yellowish gray (appearing
pale); forewing with pattern of wavy,
transverse lines . . . . . . . . . . . . . . . eremitoides

p. 55
Reniform spot absent on forewing .. canadensis

p. 62

p. 65
7. Costal margin of forewing gray, contrasting with yellow brown of middle
and posterior parts . . . . . . . . . . . . . franckii

p. 63

13. Reniform spot present, forewing with
pattern of transverse, wavy lines ........ 14
Reniform spot absent, forewing usually
lacking such a pattern or such pattern
very poorly defined . . . . . . . . . . . . . . . . 1 7

Forewing lacking such contrasting
regions . . . . . . . . . . . . . . . . . . . . . . . . . . 8
8. Costal one-third of forewing from
base to three-fourths wing length
white overlaid with mottled gray to
grayish brown, contrasting with uniformly dark gray posterior portion of
wing (dark area running as a very
broad band from posterior margin to
apex) . . . . . . . . . . . . . . . . . . . drupiferarum

14. Forewing with a distinctly streaked
appearance caused by pale area running from base to outer margin below
apex being followed by a dark area
of varying widths . . . . . . . . . . . . . . . istar

p.57
Forewing lacking streaked appearance .... 15

p. 69

15. Anterior margin of thorax with a
submedian pair of yellow patches ... separata

Costal margin of forewing gray to
pale gray, not strongly contrasting
with·posterior portion . . . . . . . . . . . . . . . . 9

Anterior margin of thorax lacking
pair of yellow patches . . . . . . . . . . . . . . . 16
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16. Ventral surface of abdomen with
medial row of five black spots (sometimes forming a line) . . .. . .. . ... geminus

19.

Tegula with a faint, lateral, dark line ... . 20
Tegula lacking a lateral line, only
inner margin dark . . . . . . . . . . . . . . . chersis

p. 58

p. 55
Ventral surface of abdomen with one
or two black dots (one or two usually
distinct, others absent or very faint) .. lugens
this page
17. Sub terminal, oblique line of forewing
well defined, slightly curved, followed
by a narrow white (to pale gray) line
that forms an angle (one arm adjacent
to black line, other parallel with
outer margin) . . . . . . . . . . . . . . . . . . vashti
p. 59
Subterminal line usually present,
weak, wavy, followed by single gray
to white line or area ....... . .. . . ... . 18
18. Central part of occiput and thorax
black; forewing mainly dark gray
except for light gray region at middle
of wing from base to two-thirds length
and light gray area parallel to outer
margin ... . ... . . . . . . . . . . . . . perelegans
p. 61
Medial part of head and thorax gray;
forewing lacking such a pattern,
mainly gray . . ....... . ... .. . ..... 19

20.

Forewing mainly blue gray, markings
mainly limited to black dashes on and
between veins; apex of wing relatively
acute . . ... . . . . . . . .. .. ... . . . ... . 21
Forewing mainly dark gray, slightly
paler near posterior margin, series of
wavy, transverse lines faint but present,
apex blunt . . . . . . . . . . . . . . . . . . chisoya

p. 58
2 I.

Black line running from apex of forewing inward interrupted and offset
at middle; undersurface of wings
nearly immaculate, hindwing lacking
dark line running inward from apex;
wing length 41-55 mm . . . . . . . . . . . asella
p. 62
Black line running from apex of forewing inward usually continuous (curved at middle); undersurface of
wings (particularly of hindwing)
maculate with alternate dark and
light bands, a dark line running inward from apex of hindwing; wing
length 29-36 mm . . . . . . . . . . . . libocedrus
p. 61

Sphinx lugens Walker
PL .

3,

FIG .

3 (McD. 712).

Sphinx lugens Walker, 1856, List of the Specimens
British Museum, 8: 219.
Type locality: Mexico.

of Lepidopterous

Insects in the Collection

of the

Sphinx andromedae Boisduval, 1870, Considerations sur des Lepidopteres Envoyes du Guatemala
M. de l'Orza, 74.
Type locality : Honduras.

a

Lugens and geminus are very similar species. On the basis of a very short series of both species,
it appears as though lugens is a somewhat smaller species with a wing length of 37 to 41 mm,
whereas geminus has a wing length of 44 to 50 mm. The reniforrn spot of lugens is less
distinct than it is in geminus. The character of a series of black dots on the undersurface of the
abdomen-one or two being distinct in lugens, the others being either indistinct or absent as
contrasted with five, distinct dots (sometimes forming a line) in geminus-is rather difficult to
determine in every insta_nce. It appears to me as though this character should be used with
_ _ _ _ _ __.,_ ,au-ti-Oll.--Xh?-m~n-i-t--a-1-i-a are dist-i-nG-tl-y----dioornnt---in-the-fFee-----a pex- ef-t-h-e-sac~-s-;------'---his-i-nI'
---~
geminus is smooth and wavy margined with a dorsodistal curved point which is directed
dorsally. In lugens the same area is broadly rounded with the dorsal margin strongly serrate;
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the distal margin is weakly serrate; and the dorsodistal part is not developed into a projection.
The female genital plate of lugens has the opening of the ostium bursae rectangular; posterad
of this is an espaliered, treelike arrangement of ridges; the anterior margin of the genital plate
is rounded and protrudes somewhat medially; the same structure for geminus has the ostium
bursae rounded followed by a slightly depressed area that lacks ridges, and the anterior
portion of the genital plate has a cylindrical, raised unit extending to the anterior margin.
The immature stages of lugens are unknown. Strecker (1876: r r5) incorrectly cited Salvia
as a host, but this was done when he accepted eremitoides as a junior synonym of lugens.
Although I have seen no authentic specimens of lugens from the southwestern United States,
it is to be expected in southern Arizona and New Mexico or Texas. Some of the earlier
literature citations to this species probably refer to other, closely related species.

Sphinx geminus (Rothschild and Jordan)
PL.

3,

FIG.

6 (McD. 714).

Hyloicus geminus Rothschild and Jordan, 1903, Novit. ,?,oologicae, 9, supplement: 123,
pl. l l, fig. 3.
Type locality: Jalapa, Mexico.

The differences between geminus and lugens are as pointed out under the latter. The immature stages of geminus are unknown. According to notes left by McDunnough and Benjamin for Barnes, there were two specimens of this species in the latter's collection, one
labelled Galveston, the other Arizona; however, I have been unable to find these specimens
in the material currently in the United States National Museum, but the species probably
does occur within our area.

Sphinx eremitus (Hubner) (Hermit Sphinx)
PL.

3,

FIG.

5 (McD. 713).

Agrius eremitus Hubner, [1823], Sammlung exotischer Schmetterlinge,
Type locality: none given.

2:

pl. [166].

Sphinx sordida Harris, 1839, American ]our. Sci. and Arts, 36: 296.
Type locality: none given.
Sphinx eremitus mccrearyi B. P. Clark, 1929, Proc. New England ,Zoological Club,
Type locality: McCreary, Manitoba.

11:

22.

Eremitus may readily be recognized by the combination of the colored figure and the
characters stated in the key. It is a yellowish-brown species with a relatively prominent
reniform spot and sometimes with a second spot slightly distad and costad of the reniform.
The foreleg has a short series of strong spines at the apex of the tibia which is continued on
the tarsus as one or two extremely stout spines. The first segment of the foretarsus is shorter
than the tibia and only slightly longer than the second segment of the foretarsus. The male
genitalia are similar to those of geminus, but the free apex of the saccular process has a
dorsodistal tooth.
Generally, specimens appear much alike in the adult stage with a slight variation in size
(wing length 27 to 37 mm). The name mccrearyi was proposed for slightly darker specimens
from Manitoba; however, I have seen darker specimens from the suburbs of Washington,
D.C. than in the type series of mccrearyi. The darkest specimen seen comes from Arkansas.
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In it the yellowish-brown, ground color is very dark, and the posterior part of the wing is
almost black.
Before it is mature, the larva has a hornlike projection that is directed anteriorly on the
second segment of the body. This is followed by an elliptical brown or reddish-brown mark
on the dorsal surface of the second and third segments. In the mature larva this horn is absent;
however, a lump or bulge on the same segment is present. This mark is preceded by a roundish brown to black spot and followed by an elliptical one. The latter occupies the middle of
the dorsal portion of the second and third segments. On the first segment is a quadrate,
yellowish-green area that is outlined by a very narrow, reddish-brown line. The spiracles
are dark brown to black; the body is generally brownish with the oblique lines lightly
marked with yellowish green. Larval food plants are beebalm (Monarda species), mint
(Mentha species), bugleweed (Lycopis species) and sage (Salvia species).
The species has a rather limited distribution in North America. Records are present for
North Carolina, west to Arkansas and Colorado, north to McCreary, Manitoba, east
through Michigan and New York and perhaps through Connecticut and farther north along
the East Coast. The species occurs in the summer with most records being for July and August
in the north and perhaps somewhat earlier in the south. Howe (in litt.) indicates that a
specimen was taken at a trap baited with phenylacetaldehyde in alcohol. Most specimens
have been collected at light or reared. The Michigan records are for the southern three
tiers of counties which may indicate that there is a northern limit (perhaps temperature)
for the species.

Sphinx eremitoides Strecker
PL.

3,

FIG.

7 (McD. 715).

Sphinx eremitoides Strecker, 1874, Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and
Exotic, 93.

Type locality: Kansas.

Eremitoides is a pale yellowish-gray species that has apparently been confused with separata
and other species in the past; however, the general color will immediately serve to separate
it from the other species of Sphinx. The free apex of the sacculus in the male genitalia is
relatively smooth margined with the apex coming to a broad point which is directed slightly
downward. The wing length varies from 32 to 45 mm with males being slightly smaller than
females. Variation in maculation is not extensive and is mainly represented by the degree of
darkness of the pattern. The forewings are moderately variable in shade with some specimens
going to a grayish brown, whereas most are yellowish gray. A general description of the larva
was given by Snow (in litt.) and was repeated by Strecker ( 1877: 115). The mature larva
is about 3½ inches long; the head is greenish brown with a distinct white stripe on each side;
the general body color is pale green; the oblique bands are white; and the caudal horn is
black. The larval food plants are various species of sage (Salvia species). The pupa has not
been described.
The species is apparently confined to a relatively small area in the central United States.
_ ______I~t occurs from Kansas to Texas and west to New Mexico and Colorado. Although the data
are poor, two broods are known to occur with adults appearing first in April and May and
then again in August and September.
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Sphinx separata N eumoegen
PL.

4,

FIG.

1 (McD. 716).

Sphinx separatus Neumoegen, 1885, Ent. Americana, I: 92.

Type locality: New Mexico.

Separata is a relatively large (wing length 47 to 55 mm) species that has the general ground
color dark gray. It has a series of transverse, wavy lines most prominent. As pointed out in the
key, the pair of lateral yellow patches on the anterior portion of the thorax will quickly
separate it from the other closely allied species. Although separata has been confused with
eremitoides, the two species are very different. Perhaps the lack of authentic specimens led to
the confusion. Eremitoides is a pale species whereas separata is dark. Separata most nearly
looks like istar, geminus and lugens. Specimens vary but little in maculation; some being more
uniformly dark than others. An additional point that seems to be indicative of separata is the
lower of the two, major, black streaks on the upper surface of the forewing is moderately
broad, and thus the black scales which comprise it stand out very prominently. The free
apex of the saccular margin of the male genitalia is broadly rounded with a series of teeth
on the outer and dorsal margins. The mature larva is similar in some ways to that of eremitus.
Although it lacks the anterior hornlike projection, it does have the elliptical dark spot on the
second and third segments, and the first dark spot, instead of being an outlined rectangle,
is a small cross with the anterior arm very slender. The general color is nearly white with
black and dark gray markings. The larva was found in a tomato patch in Boulder, Colorado
in late August.
Separata occurs from Colorado south through New Mexico and Arizona into Mexico as
far as Hidalgo and Veracruz. Collection records with dates are almost not available. I
know of one female taken in the Chiricahua Mountains of southern Arizona on I August.
The species is probably on the wing from late June into early August.

Sphinx istar (Rothschild and Jordan)
PL.

3,

FIG.

8 (McD. 717).

Hyloicus istar Rothschild and Jordan, 1903, Novit. Zoologicae, 9, supplement: 126, pl. 12,

fig. 2.
Type locality: Mexico.

/star is a large, dark gray species with several tinges of brown on the forewings. The tegulae
are banded medially with black and submesally with a broad, black band. The apices of the
tegulae may be tipped with white, and the wing length varies from 50 to 62 mm. The most
prominent characteristic that quickly separates it from the others is the streaked appearance
of the forewings. There is an irregular, dark mark extending from near the base of the wing
on the posterior margin and running generally parallel with the costal margin to the outer
margin at one-half the distance between the apex and tornus. This dark mark stops at the
wavy submarginal line and is preceded by a light-colored region. Three black streaks are
prominent on the forewing; these are narrower than are those for separata. The immature
stages are unknown. The species is found from the mountains of southern Arizona and
Kerrville, Texas south to Guatemala. The Texas specimens were taken in September, and
those from southern Arizona from late July into September.
January r97 I
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Sphinx chisoya (Schaus)
PL.

14,

FIG. I.

Hyloicus chisoya Schaus, 1932, ]our. Washington Acad. Sci.,
Type locality: Mexico.

22 :

141.

The only specimen that I have seen of chisoya is the type which was collected in Mexico
by Jacob Doll. Chisoya is a very somber species, the general tone of the forewings being
dark gray to bluish gray. The posterior part of the forewing is slightly more bluish gray
than the anterior part. The wavy, submarginal line is well defined and is set off by a
light gray area immediately following it. This being the strongest set of marks on the wing.
There is a series of three or four prominent and two or three narrow dark streaks, and the
posterior margin of the cell is margined with a black line. The immature stages are unknown.
Two specimens of chisoya have been recorded from Brownsville, Texas.

Sphinx leucophaeata Clemens
PL.

3,

FIG.

11 (McD. 718).

Sphinx leucophaeata Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia (2nd series), 4 : 168.
Type locality: Texas.
Sphinx lanceolata R. Felder, 1868, in Felder, Felder and Rogenhofer, Reise der tJsterreichischen
Fregatte Novara um die Erde, :(,oologischer Theil. 2, Abt. 2, Lepidoptera Heft 5, pl. 78, fig. 3.
Type locality: Mexico.

Clemens described leucophaeata on the basis of two specimens collected by Captain Pope in
Texas, and these were supposed to be in the United States National Museum. Subsequently,
the specimens have been lost inasmuch as there is no indication of anyone having seen them,
and they are not in the collection currently. The species has been questionably assigned to
the synonymy of lanceolata in the past, and Schaus ( I 895: I 43) stated that they were the same
species. Leucophaeata is unmistakable. It is very large with the body appearing like a cigar. The
forewings are a pale bluish gray, and the maculation consists of two dark streaks beyond the
cell and a black line running from the apex of the wing inward and a weak, wavy submarginal
line. The immature stages are unknown. The range is from southern Texas through Mexico
perhaps to Panama. The only flight data for the species that I have been able to find is for
April on a specimen originating from Orizaba, Mexico.

Sphinx chersis (Hubner) (Great Ash Sphinx*)
PL.

3,

FIGS.

9, 10;

PL.

4,

FIG.

2.

TEXT FIG.

5 a (McD. 719).

Lethia chersis Hubner, [1823], Sammlung exotischer Schmetterlinge,
Type locality: none given.

2,

pl. [167].

Sphinx cinerea Harris, 1839, American ]our. Sci. and Arts, 36 : 295.
Type locality: Massachusetts.
Sphinx oreodaphne Hy. Edwards, 1873, Proc. California Acad. Sci., 5: 109.
Type locality: St. Helena, Napa Co., California.
Hyloicus chersis pallescens Rothschild and Jordan, 1903, Novit. :(,oologicae, 9, su plement: 129.
Type oca 1ty: Prescott, Arizona.

In the East there is nothing with which to confuse chersis, but in the West the species is
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sympatric with asella, and these two species can
be very similar. The major point of difference
in maculation is that only the inner margin of
the tegula is lined with black in chersis, whereas
in asella both the inner margin and a faint
medial line are dark. Characters of the male
genitalia that will immediately separate the
two are that the apex of the gnathos is slightly
indented in chersis, broadly rounded in asella;
the free apex of the sacculus has two lobes, the
dorsal one is a very long, slender projection
that curves upward, the lower one is broadly
rounded and has a flange on the margin in
FIGURE 5: MALE GENITAL FEATURES OF
chersis, whereas in asella the entire structure is
SPHINX CHERSIS AND ASELLA
developed into a long extension that almost
a. Right valva of Sphinx chersis.
b. Apex of right sacculus, Sphinx asella.
attains the dorsal margin of the valva, the
longest part is dorsal, the ventral portion
moves in a series of curves to the apex. Variation is moderate in chersis as might be expected
for a species with such a wide range. The wing length varies from 38 to 55 mm; the apex
of the forewing is somewhat more pointed in the males than in the females; the general
ground color varies from a dark gray in northern populations to pale blue gray in southwestern ones. The forewing maculation consists basically of three dark dashes and a fourth
dark line running from the apex inward; the submarginal line is poorly developed, wavy,
appearing often as a dark gray area, followed, however, by a series of pale scales that tends
to denote where the line should be. California specimens seem to be smaller on the average
than do those from Arizona, Nevada, and New Mexico and eastern populations.
The mature larva is a pale bluish green. The head has a pair of yellow lateral bands
meeting at the apex; the oblique, lateral stripes are pale and bordered anteriorly with a
darker green; the surface is generally granulose, particularly that of the first three segments.
Also, the first three segments are slightly darker green or less blue green than the remainder
of the body. Another form is known in which the ground color is a pale pink. The larva has
been reared on a rather wide array of plants including lilac (Syringa vulgaris L.), ash (Fraxinus
species), privet (Ligustrum species), various species of Prunus and trembling aspen (Populus
tremuloides Michx.).
Chersis has a wide range within our region, occurring all the way from central Florida to
California, north to British Columbia and east to Nova Scotia. The species is double brooded
in the south to Missouri first occurring in May and June and again in July and August.
The moths may be found on the wing as late as October in some areas. They may be found
both at light and at deep-throated flowers.

Sphinx vashti Strecker
PL.

4,

FIGS.

3-8.

TEXT FIGS. 2

b-f (McD.

720, 721, 722).

Sphinx vashti Strecker, [ I 878], Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and Exotic,
I 36, pl. I 5, fig. 4.
Type locality: Arizona.
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Sphinx albescens Tepper, 1881, Bull. Brooklyn Ent. Soc., 4: 1, pl. 1, fig. 3.

Type locality: Colorado.
Sphinx mordecai McDunnough, 1923, Can. Ent., 55: 148.

NEW SYNONYMY.

Type locality: Penticton, British Columbia.
Hyloicus gerhardi Barnes and Benjamin, 1924, Proc. Ent. Soc. Washington, 26: 166.

NEW

SYNONYMY.

Type locality: Clark Co., Nevada.

Vashti is a highly variable species in maculation and somewhat in wing length. The latter
varies from 30 to 41 mm. Several names have been proposed for this species, and some confusion has occurred in the application of an older name, vancouverensis of Henry Edwards.
Rothschild and Jordan ( 1903: 130) interpreted vancouverensis as being equal to vashti and
used it as the valid name; however, vancouverensis really is a junior synonym of perelegans.
Reference to the figures will show a moderately wide range in background shading; however, all of the specimens have roughly the following in common: the ground color of the
forewing varies from pale gray to very dark (almost black) gray with a pale gray to nearly
white area extending from the base of the wing near the costa along the cell; there is a
black, subterminal line, a black line coming inward from the apex, two well-defined 'dashes
and a series of lines along many of the veins; and the subterminal line is followed by a
V-shaped white line. The thorax varies from having a black margin on the tegulae to having
the medial portion of the thorax and the mesal half of the tegulae black. McDunnough gave
the name mordecai to specimens having a black thorax. The name gerhardi applies to specimens which have the ground color of the forewings a very dark gray and the pale area
from the base of the forewings poorly developed. Specimens making up the type series of
gerhardi all have the mesal portion of the thorax pale. And, the name albescens was given to
specimens with pale wings and thorax. At the moment it is difficult to say what is the significance of the darkening of the thorax. It has been reported that the characteristic is associated with broodedness. However, a series of specimens collected in one week in the
Black Hills of South Dakota shows some with a light thorax and others with a dark thorax.
One part of the pattern which does vary and is associated with a geographic area is the subterminal line. Specimens from the Great Plains to the Rocky Nlountains have this line
turned toward the tornal angle of the wing at its posterior extremity. Those from the
Rocky Mountains and west have this line ending straight. I have been unable to find any
characters of the male or female genitalia which are associated with this, however, and so I
feel that it is not worthy of recognition. In the male genitalia the free apex of the sacculus
is drawn out into a very long, slender projection which is directed toward the costal margin
of the valva; the outer margin is quadrate; the apex of the gnathos is broadly rounded; the
uncus is heavily sclerotized, tapering to a slender apex, and just preceding the apex is a
declivity on the dorsal surface. The genital plate of the female is heavily sclerotized and
slightly invaginated on the anterior margin; the posterior wall of the ostium bursae is very
heavily sclerotized; and the ductus bursae and corpus bursae are membranous.
The mature caterpillar is green with seven pairs of lateral, white, oblique bands which
are hard ered an teri.otl¥--With-black.----l'h€-oor~mooth and-hla&k--.---+he- ea-te-Fpil-l-a-r---fee~-eH--- - - common snowberry (Symphoricarpos albus (L.) Blake) and perhaps other species of the genus.
Comstock ( 1966 : 2 19) figured the egg and first ins tar larva.
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Vashti occurs over a wide area in the western part of our region from Brownsville, Texas,
west to California, north to British Columbia and east to Manitoba. Within this area,
however, it varies greatly in abundance. It is uncommon in Texas, eastern Kansas, northern
Missouri (no records for Iowa or Minnesota) and central South Dakota. It is common in
the Black Hills, parts of Montana and on Vancouver Island. Dates for some of the areas are
May and June for Kansas and Missouri, June and July for South Dakota and Montana,
May through July for Alberta and April through August for British Columbia. It is interesting that the species has been so rarely taken in Arizona. Adults have been taken mainly at
light; however, they are reported to visit blossoms of honeysuckle and columbine.

Sphinx libocedrus Henry Edwards
PL.

4,

FIG. l l

(McD. 723).

Sphinx libocedrus Henry Edwards, 1881, Papilio,
Type locality: Prescott, Arizona.

I: l

15.

Sphinx insolita Lintner, 1884, Papilio, 4: 145.
Type locality: Lomita Ranch, 6 miles above Hidalgo, Rio Grande, Texas.

To date Sphinx libocedrus has been collected very rarely. It is a smallish species with a wing
length of 28 to 35 mm. Generally, the forewings are pale bluish gray to dark gray with the
only outstanding markings being the dark dashes and streaks along the veins and the subterminal line. It is nearest asella in general appearance but may be separated by the characters pointed out in the key. Insolita of Lintner was described from southern Texas. This
material was supposed to be different from libocedrus because the lateral, light spots on the
abdomen were yellow. However, this does not seem to be a valid character: old specimens
often have a tendency to become yellow, and fresh material from southern Texas has white
to pale gray abdominal spots. In the male genitalia the free apex of the sacculus is drawn into
a very long extension of the dorsodistal margin which more or less parallels the costal margin
of the valva; the gnathos is slightly indented medially; the uncus is stout, tapering to a
slender point; and the saccus is relatively slender. Franclemont (in litt.) has reared the larva
on New Mexican forestiera (Forestiera neomexicana Gray), a member of the olive family. The
mature larva is similar to that of chersis but is dark green and lacks the glaucus appearance.
Libocedrus has been taken only from Texas and west to Arizona (Baboquivaris in the
south). Dates for the Baboquivaris are middle to late September, for the Chiricahuas from
late July into August, for Walnut Canyon (southeast of Flagstaff) late August and from
Kerrville, Texas in July. Perhaps the apparent scarcity is more a result of the species not
being highly attracted to light.

Sphinx perelegans Henry Edwards (Elegant Sphinx)
PL.

4,

FIG.

g (McD. 724).

Sphinx perelegans Henry Edwards, ( 1874), Proc. California Acad. Sci., 5: 109.
Type locality: Gilroy, Santa Clara Co., California.
Sphinx vancouverensis Henry Edwards, ( 1874), op. cit., 5: 11 I.
Type locality: Esquimault, Vancouver Island, British Columbia.

Perelegans would most readily be confused with vashti; however, it generally is a larger species
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with a wing length of 40 to 49 mm as contrasted with one of 30 to 41 mm for vashti, and the
subterminal, dark line is usually absent in perelegans. When well defined, this line is wavy,
and it is followed by a narrow patch of pale scales, not a V-shaped line. Under the name
perelegans Rothschild and Jordan ( 1903: 132) combined two species: perelegans and what
they described as form asella. Although they recognized the distinctness of the two in maculation (asella being pale gray, perelegans being dark gray to black) and a character of the
tarsal claws (asella with a reduced paronychium, perelegans with a well-developed paronychium) their reason for combining the two was that the male and female genitalia were the
same. However, this is not so. Their figure (plate 38, fig. 6) which they gave for perelegans is
actually that of asella. Perelegans, in contrast, has the dorsal margin of the free apex of the
sacculus with a series oflong teeth (two or three of these are bifurcate with the distal one of
each pair being stouter than the basal one). Also, on the posterior margin of this extension,
the shape is different: first there is a smooth part from the apex to one-third the length,
followed by one or two teeth, then a straight margined projection, then an excavated area,
another lobe and finally joining the sacculus. I have been unable to find any significant
differences in the female genitalia of these two species. The immature stages are unknown;
however, it is possible that the larva feeds on Symphoricarpos or related plants.
Because of inadequate material in collections the known distribution is patchy. Perelegans
is known from southern California north into British Columbia, a few specimens from
Colorado and one from Garces, Arizona. California dates are for June and July (some
specimens from Santa Catalina Island in late May).

Sphinx asella (Rothschild and Jordan),
PL.

4,

FIG.

10.

TEXT FIG.

NE

w s TAT us

5 b (McD. 724b).

Hyloicus perelegans form asellus Rothschild and Jordan, 1903, Novit. ,Zoologicae, 9, supplement:
I 33, pl. I 3, fig. 2.
Type locality: Durango, Colorado.

The range of asella is largely sympatric with that of the western portion of the range of
chersis, and it is with this species that asella may most easily be confused. Normally, however,
the two may easily be separated by the fact that asella has two dark lines on the tegula, one
along the inner margin and one in the middle, whereas chersis has only the one on the inner
margin. If a specimen (male) is questionable as to identity, the scales can be brushed away
from one valva to see the free apex of the sacculus. In asella this process is broad at the base
and tapers to a very narrow apex, whereas in chersis the ventrodistal margin is a broad
lobe, and the dorsodistal margin is a very slender, long lobe. The wing length of asella
varies from 40 to 55 mm. As for perelegans, the immature stages are unknown.
It appears that the range is in the southern part of the Rocky Mountain system from
southern Arizona, in the mountains, north to Colorado and across into Utah and Nevada.
Date ranges are early May and mid- to late June in the Chiricahua Mountains, mid-June in
the Santa Rita Mountains to early June at Fort Wingate, New Mexico, from late May into
June for Colorado and early July at Baker, Nevada.

Sphinx canadensis Boisduval
PL.

5,

FIG. I

(McD. 725).
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Sphinx canadensis Boisduval, [ 1875], Histoire .Naturelle des lnsectes. Species General des Lepidopteres
Heteroceres, 1 : 93·
Type locality: Quebec.
Sphinx plota Strecker, 1875, Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and Exotic,
I 15, pl. 13, fig. 13.
Type locality: Montreal, Quebec.

Although canadensis agrees with eremitus in the general ground color of the wings and body,
the aspect of the moth is quite different. The absence of the reniform in canadensis is a
character that will immediately separate the two. Further, canadensis is what one might call
a nondescript, gray-brown or yellow-gray moth. The pattern on the forewing consists of
black streaks between the veins, some black streaks on veins, an interrupted, wavy, subterminal line and a dark streak coming inward from the apex. The male genitalia seem to
ally canadensis most closely with chersis. The free apex of the sacculus has a dorsal projection
starting before the apex, and at the base of this projection and around nearly to the distoventral margin of the free projection is a narrow flange; the gnathos is somewhat slender,
heavily sclerotized and slightly indented medially; the uncus is broad at the base and tapers
gradually to the relatively stout apex; the apex of the aedoeagus becomes broader than the
remainder of the aedoeagus, and it is deeply emarginate with a pointed lobe at each extremity. Canadensis has been reared on white ash (Fraxinus americana L.) in Maine. Observed
variation seems to be minor with the most outstanding aspect being wing length (34 to47 mm).
Canadensis is essentially northern in distribution, occurring from Newfoundland, south to
New York, west to Ohio, Michigan, western Ontario, Missouri and Arkansas. Forbes (ibid.)
gave a record for Montana. In the northeast it is single brooded with records from the middle
of June through July, Michigan from late May to the middle of September (mainly July
and August), Missouri from June 6 through early September and Arkansas with two
broods, the first from late May through June, the second from the middle of August through
mid-September.

Sphinx franckii N eumoegen
PL.

4,

FIG.

12.

TEXT FIGS.

6 a-c (McD. 726).

Sphinxftanckii Neumoegen, 1893, Ent. News, 4: 133.
Type locality: Kansas City, Missouri.

Sphinx franckii is probably one of our rarest resident species. Although it has a wide range,
occurring from northern New Jersey (probably New York), south to coastal South Carolina
near Charleston and west through Mississippi to Kansas City, 1\1issouri, many of the states
within this region have no records of the species. The only person who seems to have taken
it at all frequently is Joseph Muller of Lebanon, New Jersey who reported ( 1958: 15) finding
a few every year. As indicated in the key, the species is quite distinct. The gray of the costal
area of the forewing contrasting with the yellow brown of the posterior portion is unique
in the genus. Most specimens have been collected at light or have been reared. Adults have
been found from late June and early July although, as Muller indicates, a partial second
brood appears in August. Because of the variation of the larva in the various instars, I
recommend seeing the paper by Muller for a detailed description of each. The mature
larva is blue white; the anterior surface of the head is yellowish green with a pair of dark
green lateral bands; the caudal horn is green and granulated; the body bears numerous,
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yellowish-white tubercles; the lateral, oblique
lines are white, bordered anteriorly with green.
The food plant is ash (Fraxinus species). Smyth
( I g 12 : g) characterized the mature larva of
franckii as follows: "Full length, 3¼ inches; peagreen dorsally and dorsolaterally, darker green
laterally and ventrally; two dorsal longitudinal lines ¼inch apart, green dorsad, edged
with yellowish white laterad, and armed, on
first three segments, with rather prominent,
yellowish, pointed tubercles, with whitish
tubercles for rest of length, and suggestive of
amyntor's central, dorsal, serrate line; these
two lines fade out on the tenth segment. A
lateral, whitish line from fourth to eleventh
segment, across which, dorsocaudad, the seven
oblique bands barely pass and abruptly end.
Seven oblique, lateral stripes, each green
cephalad, yellowish caudad; seventh most
prominent and ending at base of caudal horn.
Dorsal anal flap edged with yellow. Caudal
horn apple-green, minutely punctulated with
same color. Head apple-green, with two faint
yellow lines. Thoracic legs pink. Stigmata
cream-pink edged with brown. Three or four
punctules over each proleg, parallel to oblique,
lateral bands. Jaws black."

Sphinx kalmiae ]. E. Smith (Laurel Sphinx)
PL.

5,

FIG.

2 (McD. 727).

Sphinx kalmiaeJ. E. Smith, 1797, in Abbot and Smith,
The Natural History of the Rarer Lepidopterous Insects of
Georgia, 1: 73, pl. 37.
Type locality: Georgia.

The yellow brown of the forewings will serve
to distinguish adults of kalmiae. In addition the
posterior margin of the forewing is bordered
C
with dark brown nearly to black from near the
base almost to the tornal angle. This species
lacks the black streaks so often present in
members of this genus; however, it does have
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of the forewing. Variation in maculation seems
a. Ventral view of female genitalia.
b. Right valva. c. Aedoeagus
to be relatively slight; however, the costal
FASCICLE 21

SPHINGOIDEA

margin on the distal half of the forewing may be darker brown in some specimens, giving
them a generally darker appearance. Specimens vary from 33 to 53 mm in wing length.
Those at the lower part of this range were probably starved as larvae. The free part of the
saccular process in the male genitalia is highly developed: the entire structure is roughly
quadrate with a strong, slender projection from the distoventral margin; the distodorsal
margin is strongly emarginate with a pair of sharp prongs bordering the emargination; the
valva has a more heavily sclerotized part on the outer surface which tends to make the
structure appear more slender than it is; the gnathos is very broad and rounded; the uncus
is broad at the base and tapers to a relatively stout apex; the aedoeagus has the free, distal
part slender and somewhat curved. Accompanying the original description of this species
is good representation of both the mature larva and pupa. The entire body of the larva is
yellowish green, and the thoracic segments appear paler because they lack a dark ventral
surface; however, this may be a result of the oblique bands giving a different aspect to the
pattern; the oblique bands are comprised of a very narrow, white, central line, preceded by
a blue-black one and followed by a relatively broad yellow one; it is the yellow line that
goes to the horn; the caudal horn is dark blue mottled with black; the prolegs are yellow
marked with black; and there is a pair of black, lateral bands on the head. The pupa has a
relatively short tongue case which is slightly curved and not completely appressed to the
surface of the body. The larval food plants are diverse and include laurel (Kalmia latifolia
L.), lilac (Syringa vulgaris L.), privet (Ligustrum species), ash (Fraxinus species), poplar (Populus
species) and fringe tree (Chionanthus virginicus L.).
Although the species was described from Georgia, it is apparently very rare in the south.
Kalmiaeisknown to occur from Georgia to Newfoundland, west to southeastern Saskatchewan
and south to Arkansas and Mississippi. Dates for some of these areas are North Carolina in
May, July and August (probably two broods), New York in July and August, Nova Scotia
from the middle ofJune through early August, Michigan from early May through the middle
of August (records from the Upper Peninsula to the middle of July), Arkansas (northwest
corner) in early May and Mississippi in August. Adults come to both light and bait.

Sphinx gordius Cramer
PL.

5,

FIGS.

3-9.

TEXT FIG.

7 (McD. 728).

Sphinx gordius Cramer, [1780), Uitlandsche Kapellen, 3: 175 (index), pl. 247, fig. B.
Type locality: Virginia.
Sphinx poecila Stephens, l 828, Illustrations of British Entomology. Haustellata,
Type locality: British or foreign (origin of specimen not known).

1 :

123.

Hyloicus gordius oslari Rothschild and Jordan, 1903, Novit. ,Z,oologicae, g, supplement: 136.
Type locality: Glenwood Springs, Colorado.
Sphinx gordius borealis B. P. Clark, 1920, Proc. New England ,Zoological Club, 7: 69.
Type locality: Gull Lake, Muskoka, Ontario.
Sphinx gordius form coxeyi Cadbury, 1931, Trans. American Ent. Soc., 57: 319, pl. 28, figs. 3-4.
Type locality: Greenly Island, [Quebec].
Sphinx gordius campestris McDunnough, 1931, Can. Ent., 63 : 73.
Type locality: Aweme, Manitoba.
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Sphinx gordius, as treated here, may be one or
two species. However, because the morphological characters of the male and fem ale
genitalia and other aspects of the imagos are
so much alike or continuously variable, I have
treated this taxon as one species. Variation
in maculation is considerable. Starting with a
population in Newfoundland in which the
forewing is as figured in plate 5, figure 4, the
forewings have a generally diffuse pattern
with almost a tinge of gray brown; the area
between the subterminal line and the outer
margin is generally concolorous with the
ground color. In this population the subterminal line is present although poorly defined.
The undersurface of the forewing is nearly
FIGURE 7:
uniformly dark gray with some dusting of pale
RIGHT VALVA OF SPHINX GORD/US
gray to white scales; the fringe tends to be
well marked with white in the forewing and nearly completely white in the hindwing. The
next population studied was collected in Nova Scotia. In it the specimens have a very contrasting appearance (pl. 5, fig. 3). The area between the subterminal line and the outer margin
of the forewing is usually concolorous with the ground color; however, there is some filling
in with darker scales at the tornal area. Specimens vary in that some have the markings as
diffuse as those from Newfoundland, whereas others have a greater amount of off-white
scaling which gives the wing a contrasty appearance. On the undersurface of the forewing
a poorly defined, black, transverse band is present, running from the costal margin just
beyond one-half to the dorsal margin. The fringe of the forewing is usually well marked with
alternating patches of black and white, that of the hind wing is usually completely white. A
series of specimens from Washington, Connecticut is very similar to that from Nova Scotia.
A typical example is given in plate 5, figure 7. Here, the forewing often tends to be heavily
overlaid with white scales although in some the forewing is very dark. The outer part of the
forewing between the subterminal line and the outer margin often is concolorous with the
ground color, but there is a strong tendency for this area to become dark. In one specimen
examined, the forewing is very dark, almost black, along the costal and outer margins. In
this population the dark line on the undersurface of the forewing is not well defined and is
present as a dark spot on the posterior margin just beyond one-half the wing length. The
fringe of the forewing tends to be dominated by the dark color, and the fringe of the hindwing is mainly white with some dark patches. A series of reared specimens from Lakehurst,
New Jersey has the forewing often appearing very dark with the costal margin dark and the
area between the subterminal line and the outer margin dark, usually black. A specimen
representing this population is shown in plate 5, figure 5. The dark transverse line on the
undersurface of the forewing is not well defined being similar in this respect to those from
Connectic11t The forewings . .¥a.r~wmewha-t. ..i.1 +~ha-t---t~g:€--~- sGfu:l.l-y-hla€k- te-hav-ing- - - - a few patches of white scales. The fringe of the hindwing has alternating patches of white
and black scales with the black slightly predominating. The few specimens observed from
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Virginia tend to be much as described for the Lakehurst population. Unfortunately, these
specimens are so old and poor that it is difficult to determine the original contrast of
the forewing. In these the outer part of the forewing between the subterminal line and the
outer margin is black, and the fringe tends to be black, whereas that of the hindwing is
alternating white and black with black predominating. One specimen from Florida (pl. 5,
fig. 6) is the same as those from Lakehurst, New Jersey; however, the dark, black streak on
the undersurface of the forewing is very well defined, being the darkest of any specimen
examined. Specimens from the Chicago, Illinois area are also very similar to those from
Lakehurst. Those from central Colorado and Utah (pl. 5, figs. 8, g) are known only from
the male sex, and these are consistently very large (wing length 38 to 44 mm), but this size
may not be overly significant because specimens from Newfoundland tend to be as large. In
the Colorado specimens the anterior margin of the forewing is dark gray to black, and the
area between the subterminal line and the outer margin usually is dark gray to black. The
entire wing appears pale; it lacks several of the transverse lines. The fringe of the forewing
is mainly dark with some patches of pale scales, that of the hind wing is mainly white with
some patches of dark scales.
If one looks at moderate series of specimens from any of these areas, he finds that the
description of a "typical" form of a given population is only that. Some of the specimens will
approximate those from another area with one apparent exception: there seems to be a
relatively distinct break between those specimens from northern New Jersey (perhaps parts
of New York) and south and west to the Colorado specimens in which the forewing between
the subterminal line and the outer margin is dark and those from farther north in which
this same area of the wing is pale. It is unfortunate that the material from Virginia and
Colorado is so very old because I feel fairly certain that the Virginia specimens would
appear as contrasting as does the one from Florida. And, if this is so, they in turn are likely
to approximate the Colorado specimens.
The free apex of the saccular process of the male genitalia is bilobed with a strong dorsal
process and broadly rounded shoulder on the distoventral region; the dorsal process tends
to be serrate, with some of the serrations bifurcate, toward the apex on the dorsal margin
and from the apex all the way to the base on the ventral margin (zone of serration is variable
in length)-in some specimens the dorsal projection is pointed at the apex, in others it is
relatively blunt-basad of the apex on the lower projection is a flange that projects mesally;
the gnathos is moderately heavily sclerotized and tapers gradually from the base to the
rounded apex; the uncus is broad at the base becoming laterally compressed distally and the
apex is pointed; the aedoeagus terminates in a slender cone. The genital plate of the female
genitalia is heavily sclerotized, slightly more so immediately posterad of the ostium bursae
(the latter region is margined with a pair of furrows); the ductus bursae is very heavily
sclerotized, obliquely opening to the corpus bursae on the right side for the distal two-thirds;
the ductus seminalis arises from the base of the corpus bursae; the corpus bursae is membranous; and the sign um is slender and very long. The caudal margin of the eighth tergite
is emarginate medially. Variation in the female genitalia is minor, mainly involving the
mesal portion of the genital plate posterad of the ostium bursae: in some the caudal margin is
narrowly emarginate at the lateral border of this region; in others it is not. Also, the emargination of the caudal margin of the eighth tergite is variable.
The fully grown caterpillar is yellow green with the seven pairs of lateral, oblique bands
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bordered purplish anteriorly. The caudal horn is quite short and bordered laterally with a
continuation of the purple from the seventh band; the remainder of the horn is yellow green.
The thoracic segments have a series of very faint rings, and some are present on the dorsal
surface of the abdomen. The head has a very pale yellowish-green lateral band which is
followed by a darker green band. The tongue case of the pupa is very short. Food plants are
diverse with apple (Malus sylvestris Mill.), Carolina rose (Rosa carolina L.), prairie crab-apple
(Malus ioensis Wood), ash (Fraxinus species), sweetfern (Myrica aspleniifolia L.), blueberry and
huckleberry ( Vaccinium and Gaylussacia species), eastern larch (Larix laricina (Du Roi) K.
Koch) and white spruce (Picea glauca (Moench.) Voss) having been recorded.
Gordius has a relatively wide distribution occurring from central Florida, north to Newfoundland (and Sable Island), west to Peace River, Alberta, and south along the Rocky
Mountain system to Colorado and Utah. Throughout this range it varies immensely in
relative abundance: in Nova Scotia gordius is the most abundant sphingid, coming both to
light and flowers, whereas in many other areas it is recorded as uncommon to rare. Various
date ranges are for Nova Scotia from late May through the end of July, Upper Peninsula
of Michigan in July, Lower Peninsula of Michigan from late May to I August, Arkansas
from mid-June to early September and Florida from February through April. It appears
as though the species is single brooded throughout the range.
If the alternative course is taken to recognize two entities, then the name gordius would
apply to the southern populations north to New Jersey and southeastern New York and
west to Chicago, Colorado and southern Manitoba. The name borealis would apply to the
northern populations.

Sphinx luscitiosa Clemens
PL.

5,

FIGS. IO,

13, 16 (McD. 729).

Sphinx luscitiosa Clemens, 1859,Jour. Acad. Nat. Sci. Philadelphia, (second series), 4: 172.

Type locality: Wisconsin (pine forests).
Sphinx luscitiosa var. una Skinner, 1903, Ent. News, 14: 168.

Type locality: Brooklyn, New York.
Sphinx luscitiosa race bombax Barnes and Benjamin, 1927, Can. Ent., 59: 4.

Type locality: Provo, Utah.
Sphinx luscitiosa borealis B. P. Clark, 1931, Proc. New England ,Zoological Club, 12: 77.
Type locality: Charlton, Ontario, Canada.
NOTE-Sphinx luscitiosa borealis B. P. Clark is preoccupied by Hyloicus (Sphinx) gordius
borealis B. P. Clark, 1920.
Sphinx luscitiosa benjamini B. P. Clark, 1932, op. cit., 13: 42.
Type locality: Charlton, Ontario.
NOTE-benjamini is a replacement name for Sphinx luscitiosa borealis B. P. Clark, 1931.

Luscitiosa is a sexually dimorphic species in which the males have the forewing overlaid with a
yellowish gray and the basal portion of the hindwing is yellow. In the females the forewing
is basically a pale gray with a faint tinge of yellow, and the hindwing is very pale yellow.
In addition, the antenna of the male is ]anger iU-.relation~el~h---Gt:-t-h~wmg- t-haa;nH -- - - is that of the female. Several names have been given to luscitiosa based mainly on populational
differences in maculation. Una is a dark female form that was described on the basis of single
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specimen; bombax was based on a single female from Utah in which the forewing is very pale
(however, not any more pale than a specimen from New Jersey currently in the United
States National Museum); and benjamini was proposed for specimens in which the dark
margin of the hindwing is supposed to be narrower and the forewing paler than in typical
luscitiosa. The intense yellow of the wings and the weak development of the antemedial line
of the hindwing will separate luscitiosa from gordius. The wing length varies from 26 to 37 mm.
In the male genitalia the free, distal end of the sacculus is deeply emarginate with a digitate
lobe extending from the dorsal and ventral margins, the dorsal lobe has a series of short,
triangular projections from the dorsal margin; the ventral lobe lacks sharp projections; the
juxta is a moderately heavily sclerotized, broad lobe; the uncus is compressed laterally and
terminates in a sharp point; the aedoeagus terminates in a conical projection. In the female
genitalia the genital plate is heavily sclerotized and is similar to that of gordius; the ductus
bursae is very heavily sclerotized; the corpus bursae is membranous; the signum is very short;
and the apophyses anteriores are offset ventrally at one-third their length. The caterpillar is
similar to that of gordius except that the horn has a black, lateral line. Larval food plants are
willow (Salix species), poplar (Populus species) and birch (Betula species).
Luscitiosa is an uncommon to rare species found generally from Nova Scotia, south to
New Jersey, then west through Michigan, Wisconsin, through the northern plains to Alberta
and south to Utah. There are some old records for Chicago and St. Louis. It has been
collected in Michigan perhaps as commonly as anywhere. Here the flight period ranges
from 8 June through 21 July. The species has been collected at light, often reared, and
also found coming to brightly colored shirts at dusk. Perhaps adults may be found at
deep-throated flowers.

Sphinx drupiferarum J. E. Smith (Wild-cherry Sphinx)
PL.

5,

FIG.

11 (McD. 730).

Sphinx drupiferarum J. E. Smith, 1797, in Abbot and Smith, Natural History of the Rarer
Lepidopterous Insects of Georgia, I : 71, pl. 36.
Type locality: Georgia.
Sphinx utahensis Henry Edwards, 1881, Papilio, 1: II5.
Type locality: So. Utah.
Sphinx drupiferarum marginalis B. P. Clark, 1936, Proc. New England ,Zoological Club, 15: 71.
Type locality: Riding Mts., Manitoba.

Drupiferarum is a contrastingly marked species with the costal portion of the forewing pale
gray to nearly white and with the posterior part nearly uniformly dark gray to black. The
central part of the thorax is dark gray to black, and the lateral margins of the tegula are
pale gray. Western specimens of drupiferarum have occasionally been confused withperelegans;
however, in the latter species the extreme costal margin of the forewing is dark with the
light area being a streak through the cell. Specimens vary somewhat in the intensity of the
banding of the hindwing, on the degree of shading of the forewing colors and in wing length
(from 40 to 52 mm). Old specimens have a yellowish to yellow-brown cast. Western populations from Utah have been given the name utahensis, presumably because they are paler than
other populations; however, when specimens from other areas are compared with them,
those from Utah do not appear consistently paler. The structure of the male genitalia,
January 197 r
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although unique, tends to ally the species with gordius and at the same time somewhat with
perelegans. The outer margin of the saccular process is strongly toothed from the dorsal
margin to the ventrodistal projection; the gnathos is indented medially; the uncus is broad,
stout and very heavily sclerotized; the apex of the aedoeagus has a sharp point which is
directed at an angle with the remainder of the aedoeagus (a characteristic shared with
luscitiosa). The mature caterpillar is yellowish green; the oblique lateral bands are pale
yellowish white broadly margined anteriorly with purplish, the yellow portion of the last
band is continued on the horn; the horn is purplish with yellowish green at the base; the
head has a pair of purplish, lateral bands that nearly meet at the apex, and the head is
granulose. The pupal tongue case is short but slightly longer than those of gordius or luscitiosa.
Food plants are apple (Malus sylvestris Mill.), plum and wild cherry (Prunus species), hackberry (Celtis occidentalis L.) and lilac (Syringa vulgaris L.).
Drupiferarum is found from Nova Scotia, south to Georgia, west through Mississippi to
Arkansas and Kansas, through the northern Great Plains to Colorado, Utah, California
and then north to British Columbia. Recorded dates for Nova Scotia are from late June;
Maryland and Virginia, June; North Carolina, May; Michigan, mid-May through midJuly; Missouri, Arkansas and Kansas, mid-May to mid-June; Colorado, mid-June to mid-July;
Utah, late May and late July (perhaps two broods); mountains of California, early July; and
Washington and British Columbia, mid-May to mid-June.

Sphinx dollii N eumoegen
PL.

5,

FIGS.

12, 14, 15.

TEXT FIGS.

8 a-c (McD. 731).

Sphinx (Hyloicus) dollii Neumoegen, 1881, Papilio, 1: 149.

Type locality: Prescott, Arizona.
Sphinx coloradus Smith, 1887, Ent. Americana, 3: 153.

Type locality: Colorado.
Sphinx dolli [sic] australis B. P. Clark, 1922, Proc. New England Zoological Club, 8: 7.
Type locality: Washington Mts., 30 mi. SE of Nogales, Arizona.

Dollii is the smallest of our species of Sphinx with the wing length varying from 20 to 26 mm.
It is variable in maculation and occurs in three forms. The nominate form has the forewing
nearly washed out with the pattern being faint and the subterminal line very weak. It is
known only from Yavapai County, Arizona (south of the Coconino Plateau and north of the
southern mountains). A second form (colorada of Smith) has the same general ground color
but is more contrasting with nearly white from the base of the wing toward the apex; the
series of streaks, running along the middle of the wing, is relatively well defined as is the
subterminal line. It is known from the Colorado Plateau of Colorado, Utah, Nevada,
Arizona and New Mexico. In the third form (australis of Clark) the forewing is nearly uniformly bluish gray with the band of streaks along the middle well defined and the subterminal
line poorly defined (often lacking the black). It is known from the mountains of southern
Arizona and New Mexico. In the male genitalia the free apex of the sacculus is broadly
rounded with a series of teeth on the margin; the gnathos is broad, heavily sclerotized at
- - - - - -~t-h=e~a--ipex_an d d eepl Y-- j n dented mediall,¥-;--til.e-unG-u-S--is-tI:i-an-g ul-aF,-t~-fl-g--te- a-hea-vR-ilR-yr----------,
sclerotized, blunt apex; the aedoeagus is sinuous. Dollii may most easily be confused
with sequoiae; however, they are allopatric; the color of sequoiae is generally a bluish gray
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FIGURE 8: MALE GENITAL FEATURES OF SPHINX DOLLII AND SEQUOIAE
a. Right valva of Sphinx dollii.
b. Apex of right sacculus, Sphinx dollii.
c. Aedoeagus of Sphinx dollii.

d. Right valva of Sphinx sequoiae.
e. Apex of right sacculus, Sphinx sequoiae.
f. Aedoeagus of Sphinx sequoiae.

(brownish gray in the Mojave Desert); and the line running from the base to apex of the
forewing is interrupted in the middle and appears offset because the subterminal line is well
defined in this region, whereas in dollii this line is usually complete.
Dollii has been reared from alligator juniper (Juniperus deppeana Steud.) and probably
feeds on other species of juniper. The mature larva is a bright green with white and orange
markings; there are ten pairs of dorsolateral, semioblique white bands on the second through
eleventh body segments; there are twelve somewhat more lateral pairs of oblique bands
slightly ventrad of the first set; the anterior margin of the first body segment is alternating
white and green; the caudal horn is moderately long and stubby; the base and apex of the
horn may be either white or pale orange, the middle region is generally green; there are
very small white dots arranged in transverse rows the length of the body; below the spiracles
on segments four through eleven is a row of white or pale orange lunules (largest on segments
six through eight); and the head has a pair of lateral, very narrow, triangular black bands
that nearly meet at the vertex. J. G. Franclemont (in litt.) has reared this species in Walnut
Canyon near Flagstaff, Arizona and in the Chiricahua Mountains of southeastern Arizona.
Larvae from the first area usually have the lunules pale orange and have orange at the base
and apex of the caudal horn, whereas those from the Chiricahua Mountains have the lunules
white and only the apex of the caudal horn white. Further study is needed to determine
whether the differences are consistent and whether they may be correlated with the color
differences in the moths.
This species is on the wing from late June to mid-July and sometimes early August, and
it can be quite common.
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Sphinx sequoiae Boisduval
PL.

6,

FIG. 1. TEXT FIGS.

8 d-f (McD. 732).

Sphinx sequoiae Boisduval, 1868, Ann. Soc. Ent. Belgique,
Type locality: Sequoia forest, California.

12:

66.

Sphinx dolli [sic] engelhardti B. P. Clark, 1919, Proc. New England Zoological Club, 6: rn4.
Type locality: Bellevue, Washington Co., Utah.

Sequoiae, as in the populations that occur from middle California to Oregon, is basically a
bluish-gray winged species; the hind wing tends to be yellowish brown; and the wing length
varies from 22 to 32 mm. A second form of this species is found generally in the Mojave
Desert area and south-from Baja California north and east through southern Nevada into
southwestern Utah. This form has been given the name engelhardti. In it the forewings are
pale, and the frosting is mainly a pale gray with only a slight bluish tint. The color is much
more like that of dollii (form colorada) than that of sequoiae. The free apex of the sacculus of
the male genitalia has a series of long teeth on the outer margin; the apex of the valva is
very broad, almost truncated; the gnathos is moderately heavily sclerotized and deeply
emarginate medially; the uncus is relatively slender from the base to the apex, the ventral
margin is concave and the extreme apex is abruptly diminished to a narrow point; the
aedoeagus is slightly sinuous on the distal half. Comstock and Henne (1967: 27) have
described and figured the early stages of sequoiae. The mature larva is bright green (the same
color as juniper foliage) and is marked with a series of red-brown spots mid dorsally which
become a continuous line on the posterior half of the body; laterad of the red-brown spots,
starting with the second segment, are two pairs of white, raised spots, then comes a line of
yellow-brown, triangulate spots just below the spiracles; the spiracles are black, narrowly
margined with white; the caudal horn is short and stubby, the same color as the body and
tipped with yellow. The pupal tongue case is short, free and appressed to the body. California juniper (Juniperus californica Carr.) and J. osteosperma (Torrey) Little have been
recorded as host plants.
The pale form of sequoiae is found in the juniper belt from the Great Basin to the margins
of the Mojave and Colorado deserts and farther south into Baja California. The dark form of
sequoiae is found from San Francisco north, particularly along the mountains, to northern
California, and it has been taken in Baker County, Oregon in July. Specimens from San
Diego County were collected at light in the middle of July, Mojave County, Arizona in
early May, Clark County, Nevada in late June. Records from Yosemite Valley are for late
June and Mt. Shasta mid-July.

Sphinx pinastri Linnaeus
PL.

6,

FIG.

2 (McD. 733).

Sphinx pinastri Linnaeus, I 758, Systema Naturae ( 10th Edition), 1: 492.
Type locality: not stated.
Sphinx saniptri Strecker, 1876, Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and Exotic,
118, pl. 13, fig. 18.
Type locality: Canada; Reading, Pennsylvania.

Pinastriis a palearctic species that has been introduced on various occasions to North America.
Specimens have been subsequently taken in Pennsylvania, California, Montana, and Alberta,
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but it is doubtful whether it occurs here currently. The larval food plants are various species
of pine. The mature larva is basically green with a relatively broad, red-brown dorsal band;
it lacks the oblique bands typical for the genus; however, there are three, interrupted, white
lateral lines above the spiracles and one such yellow line below the spiracles; the caudal
horn is dark brown to black.
GEN us

Lapara Walker
Lapara Walker, 1856, List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum, 8: 232.
Type-species: Lapara bombycoides Walker, 1856. Monotypy.
Ellema Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia (second series) 4: 187.
Type-species: Ellema harrisii Clemens, 1859, now considered a synonym of
Lapara bombycoides Wik., 1856. Monotypy.
Exedrium Grote, 1882, New Check List of North American Moths,
Type-species: Sphinx halicarnie Strecker, 1880. Monotypy.

11.

Lapara is a small genus composed of two highly variable species that occur in the eastern
part of our region. The species differ from those of Sphinx by lacking the white or pale yellow
lateral bands on the abdomen, by having a weak tongue (barely reaching the end of the
thorax), by having the genital plate of the female consist of two units-the lamella antevaginalis being a short band in front of the ostium bursae-and by lacking a signum. The
genus is more distinct in characters of the immature stages because the larva lacks the
caudal horn in all instars and the pupa lacks a free tongue case.
I have treated the forms occurring in the United States and Canada as two species;
however, each is highly variable, and it is difficult at times to place an individual specimen
in one of them. Our species usually may be separated by the following key:
KEY TO SPECIES OF LAPARA
I.

Forewing with highly contrasting pattern of relatively well-defined series of
bands, postmedial band well defined
(consisting of a series of semicircles
with the points directed outwardly),
fringe a series of contrasting dark
brown and white bands; undersurface
of wings with postmedial bands usually recognizable . . . . . . . . . . . bombycoides
p. 75

Forewing usually uniform in color,
transverse bands often present but not
strikingly contrasting, dashes well
defined, fringe usually less contrasting,
(white marks less well developed);
undersurface of wings usually lacking
postmedial bands . . . . . . . . . . . . coniferarum
this page

Lapara coniferarum (]. E. Smith)
PL.

6,

FIGS.

5, 7-9.

TEXT FIGS.

9 c-f (McD. 734, 735).

Sphinx coniferarum J. E. Smith, I 797, in Abbot and Smith, The Natural History
Lepidopterous Insects of Georgia, I : 83, pl. 42.
Type locality: Georgia.
January 1971
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Sphinx cana Martyn, 1797, Psyche. Figures of non-descript Lepidopterous Insects or rare Moths and
Butterflies from different parts of the world, pl. 19, fig. 46.
NOTE-cana is a manuscript name at this point.
Sphinx cana Butler, [ 1877], Trans. ,?,ool. Soc. London, 9: 626.
Type locality: none given.
NOTE-Butler validated the specific name cana and treated it as a synonym of coniferarum.
Sphinx halicarnie Strecker, 1880, Bull. Brooklyn Ent. Soc., 3: 35. NEW SYNONYMY.
Type locality: Florida.

Abbot's original figure of coniferarum, particularly of the adult is relatively typical for the
species. In addition to the maculational differences shown on plate 6, the species varies
in size (wing length 20 to 36 mm) and in genital characters. Normally, the apical, free
process of the sacculus of the male genitalia is relatively slender with a series of strong teeth
on the margin; however, in some specimens the process is broader and approaches the condition of bombycoides; and the aedoeagus usually has the free process at the apex relatively
broad, short and slightly sinuous, but again this process may be longer and more nearly like
that of bombycoides. In the female genitalia the anterior margin of the lamella postvaginalis
has a broadly triangular, nonsclerotized area near the inception of the ostium bursae, and
the margin tends to be poorly defined as contrasted with the very narrow indentation and
well-defined margin of bombycoides. On the head the lower margin of the frons is usually
produced into a broadly rounded projection; however, the shape varies to become more

a

FIGURE g: GENITAL FEATURES OF LAPARA SPECIES
a. Apex of left sacculus, L. bombycoides.
b. Aedoeagus of L. bombycoides.

74

c, d. Apices of left sacculi, L. coniferarum.
e. Aedoeagus of L. coniferarum.

f. Genital plate of L. coniferarum.
g. Genital plate of L. bombycoides.
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nearly acute which is the condition that prevails in bombycoides. In addition, the third segment
of the labial palpus usually is located on the distal end of the second segment as a short
lobe; however, in some the third segment arises somewhat mesally.
I have synonymized halicarnie with coniferarum because I have been unable to find any
consistent structural differences between specimens with the maculation associated with
each name. I have seen series of specimens, particularly one from South Carolina, in which
the maculation range is from a relatively well-developed pattern to one in which the forewings are immaculate. In this series is one female which matches the type of halicarnie in that
the maculation is reduced except for the two, prominent black dashes.
The mature larva of coniferarum is bright yellow green often with more yellow on the
anterior segments; it has two pairs of white to pale yellowish-white bands, the first subdorsal,
the second half way between the first band and the spiracles; the spiracles often are surrounded
by reddish-purple blotches that are bordered ventrally by an interrupted white to yellowwhite line; the prolegs often are red to reddish purple. A strikingly different form occurs in
which the dorsal surface is red to reddish purple between the dorsolateral pair of pale bands;
the head has a well-defined reddish-brown "V" followed by a pale yellow-green line. Another form of the larva is that illustrated by Abbot and Smith in which it has a checkered
appearance. The larvae feed on various species of pine, particularly longleaf pine and
loblolly pine in the south.
Of the two species coniferarum is generally the more southern in distribution. It is known
from New Jersey and southeastern New York to Florida and west to Mississippi. In Florida
adults are on the wing throughout the year, in coastal South Carolina from late April to
mid-September and eastern Virginia from June through August. Adults have been taken
at light.

Lapara bombycoides Walker
PL.

6,

FIGS.

3, 4, 6.

TEXT FIGS.

g a, b, g (McD. 736).

Lapara bombycoides Walker, 1856, List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum, 8: 233.
Type locality: Canada.
Ellema harrisii Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia (second series), 4: 188.
Type locality: Maine, New Jersey, New Hampshire, North Carolina.
Ellema pineum Lintner, 1872, Entomological Contributions, 37, pl. 8, figs. 12-13.
Type locality: New York.

As with coniferarum, bombycoides is a highly variable species. It differs from coniferarum in the
series of characters mentioned under that species. Specimens of bombycoides are somewhat
smaller than those of coniferarum with a wing length of 23 to 29 mm; the forewings usually
are more contrasting in pattern; and usually the undersurface of the wings has the postmedial bands well defined. Bombycoides is more northern in distribution than coniferarum
occurring along the mountains from southern North Carolina and probably Georgia, north
to Nova Scotia and west to western Saskatchewan. In addition there is an isolated record
from British Columbia (Vancouver inJuly). Records for Nova Scotia through the New Jersey
pine barrens are from early June to mid-July. This species comes to light.
January 1971
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The immature stages are very similar to those of coniferarum and cannot be separated with
certainty. Larvae have been reared on white pine. The lower margin of the frons of the
adult is produced into a rounded structure the apex of which may be nearly pointed. The
third segment of the labial palpus is normally terminal; however, in some specimens it arises
on the mesal surface of the second segment.
Specimens from the north are very definitely bombycoides, and very rarely is their identity
questionable; however, along a line running from northern New Jersey to North Carolina
along the piedmont there is an area of overlap of the two species. Both species should be
reared in this area from known females to determine what is the range of variation in F1
and F 2 generations. By so doing some of the questions concerning the validity of one or two
species can be answered.
TRIBE

Smerinthini Hubner

Type-genus: Smerinthus Latreille, 1802.
Within the Smerinthini there is a tendency toward reduction of the tongue, often with this
structure being very weak. The spines on the caudal margins of the abdominal terga are
generally diffuse. In the male genitalia the saccus is not well developed; the sacculus is
varyingly developed, usually with a free apex; the distal part of the valva often bears pouches
on the inner surface; the aedoeagus often has a stout, apical tooth and is relatively short; the
vesica often has a patch of relatively short cornuti. The female genitalia have the corpus
bursae often very small in relation to the entire genital structure; the ductus bursae may be
very broad (as broad as the corpus bursae); the bursa copulatrix usually is small in relation
to the entire abdomen. The larva is rough and occasionally has a reduced horn; there is a
tendency for the body to taper from the eleventh body segment to the head. In the pupa
abdominal segments five to seven either have three or four, interrupted, punctate furrows
over each spiracle or with one deep furrow (if the latter, the body is spinose and the
cremaster is truncate).
The Smerinthini is the larger of the two tribes of Sphinginae. On the world level more than
65 genera and 200 species are known. These are most extensively developed in the lndoAustralian and Ethiopian Regions. Within North America north of Mexico five genera and
11 species are known. Of the members of our fauna one genus, Protambulyx, is neotropical
with two species occurring in the extreme south; the others are holarctic or nearctic.
GENUS

Protambulyx Rothschild and Jordan
Protambulyx Rothschild and Jordan,

1903,

Novit. :(,oologicae, 9, supplement:

1 74·

Type-species: Sphinx strigilis Linnaeus,

1771.

Original designation.

Protambulyx is a neotropical genus, two of whose members barely reach our area in southern
Florida. With the possession of a well-developed tongue the species are readily separated
from the other Smerinthini. At the same time the slightly excavated apex of the forewing
and the falcate shape of this wing will separate them from members of the Sphingini. The
larvae are typical smerinthines, tapering from th_e_pos..terior part of the ~ " ' a....
d_ ___~
which is pointed, and the lateral surface of the body bears a series of oblique stripes. Our
two species may be separated by the following key:
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FIGURE 10: STRUCTURAL FEATURES OF SMERINTHINI
a. Male genitalia (right valva and aedoeagus omitted), Pachysphinx modesta.
b. Aedoeagus of Pachysphinx modesta.
c. Ventral view of female genitalia (segments g and IO omitted),
Pachysphinx modesta.
d. Terminal segments of male antenna, Protambulyx strigilis.
e. Ventral view of female antenna, Cressonia juglandis.
f. Terminal segments of male antenna, Smerinthus jamaicensis.
January 1971

g. Ventral view of male antenna, Cressoniajuglandis.
h. Lateral view of male antenna, Cressonia juglandis.
i. Dorsolateral view of male antenna, Cressoniajuglandis.
j . Venation of male Smerinthus jamaicensis.
k. Frenulum of male Smerinthus jamaicensis.
[. Frenulum of female Smerinthus jamaicensis.
m. Venation of male Paonias myops.
n. Frenulum of male Paonias myops.

77

THE MOTHS OF NOR TH AMERICA

KEY TO SPECIES OF PROTAMBULYX
1.

Forewing lacking submarginal line;
undersurface of wings nearly immaculate, submarginal line lacking
but outer margin with slightly contrasting, darker shade ... . . .... . .. carteri
this page

Forewing with distinct, submarginal
line; undersurface of wings with
series of irregular, transverse lines,
submarginal line well defined, area
beyond it pale, contrasting in color
with remainder of wing .... . . . .. strigilis
this page

Protambulyx strigilis (Linnaeus)
PL.

6,

FIGS.

ro, 12.

TEXT FIG.

rod (McD. 737).

Sphinx strigilis Linnaeus, 1771, Mantissa Plantarum Altera, 538.
Type locality: America.
Ambu(yx strigilis var. rubripennis Butler, 1877, Trans. ,?_,ool. Soc. London, 9: 579.
Type locality: Haiti.

Strigilis is an extremely common species in parts of Central and South America as well as the
Antilles; however, it is very uncommon in our region. It has been definitely recorded from
Homestead, Florida in late July. Two forms are known each of which is figured on plate 6.
The rt";d-brown one has been named rubripennis; however, this is nothing more than a color
form. On the basis of the male and female genitalia, strigilis is very close (if separable) to
carteri, but the two species are abundantly different in maculation as the figures show and as
pointed out in the key. The larva and pupa of strigilis have been described and figured by
Moss (1920: 371, plates 3, 10). The larva is highly variable in color and maculation. Basically, the larva is yellow green to green with seven pairs of oblique, lateral bands. These m ay
be pale yellowish green to white, and of these the last is the longest and broadest, ending at
the base of the horn. Sometimes this is the only oblique line present. The thoracic segments
have a subdorsal, yellow-green line. Known food plants are several species of the Anacardiaceae, particularly those with finely divided leaves. These include Anacardium, Spondias,
Erythroxylon and Comocladia.

Protambulyx carteri Rothschild and Jordan
PL.

6,

FIGS.

13, 14;

PL.

14,

FIG.

2 (McD. 738).

Protambu(yx carteri Rothschild and Jordan, 1903, Novit. Z,oologicae, 9, supplement: 180,
pl. 66, fig. 3, pl. 67, fig. 12.
Type locality: Nassau, Bahamas.

Carteri, as has been pointed out under strigilis, is very similar to the latter on genital
characters; however, the maculation of the wings lacking faint, transverse lines and the
undersurface being almost immaculate will immediately serve to separate carteri from
strigilis. Until specimens of carteri have been reared from eggs laid by females of strigilis the
question as to the validity of one or two species will remain. The immature stages are unknown, but the larva probably feeds on an anacardiace011s~imbalL ~1-96.s-:~6-aj----Te~-- - - - ~
cords it as being general from southern to central Florida throughout the year. Adults have
been taken atjasmine.
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Smerinthus Latreille
Smerinthus Latreille, 1802, Histoire Naturelle, Generate et Particuliere des Crustaces
et des lnsectes, 3: 401.
Type-species: Sphinx ocellata Linnaeus, 1758. Designated by Latreille, 1810,
Considerations Generates sur l'Ordre des Animaux Composant les Classes des Crustaces,
des Arachnides, et des lnsectes, 440.
Dilina Dalman, 1816, Kongl. Vetenskaps Academiens Handlingar, 37: 205.
Type-species: Sphinx ocellata Linnaeus, 1758. Original designation.
Eusmerinthus Grote, 1877, Can. Ent., g: 132.
Type-species: Smerinthus geminatus Say, 1824, now considered a synonym of
Sphinx jamaicensis Drury, 1773. Original designation.
Copismerinthus Grote, 1886, The Hawk Moths of North America, 35.
Type-species: Smerinthus cerisyi Kirby, 1837. Monotypy.

The species of Smerinthus are highly variable in a number of characters, and for this reason
many of them have received several names. For those of our fauna, particularly cerisyi and
jamaicensis, a large amount of rearing from known females, under different conditions and
from various areas is going to be necessary before some of the questions as to the nature of the
species will be answered. Smerinthus is very close to Paonias. The differences between the two
are relatively minor: the anterior margin of the hindwing is nearly straight in Smerinthus,
whereas it is arched forward near the apex in Paonias; the species of Paonias have a high
crest on the head; this is lacking in those of Smerinthus; the male genitalia has a lobe from the
distal part of the valva present in Smerinthus; this is lacking in Paonias. Forbes (1911: 269)
and Mosher ( 1g18: 424) could not find structural characters of the larvae or pupae to
separate the two genera. Two of the species occur throughout most of our area; the third is
found only in the Southwest. Our species may be separated by the following key:
KEY TO SPECIES OF SMERINTHUS
1.

Tibia of foreleg lacking terminal claw,
antenna of male pectinate ...... jamaicensis
this page
Tibia of foreleg with terminal claw,
antenna of male prismatic, fasciculate ..... 2

2.

Black mark in center of blue area of
hindwing circular or diamond shaped

cerisyi
p. 81

Black mark in blue area of hindwing
usually passing across blue area as a
V-shaped line . . . . . . . . . . . . . . . . . saliceti
p. 83

Smerinthus jamaicensis (Drury) (Twin-spot Sphinx)
PL.

6,

FIGS.

11, 15, 16.

TEXT FIGS.

rnj,j-l (McD. 739).

Sphinx ocellatus jamaicensis Drury, l 773, Illustrations of Natural History, 2: 43 and index, pl. 25,
figs. 2-3.
Type locality: Jamaica. (Type locality erroneous according to Rothschild and Jordan,

1903: 325.)
Smerinthus geminatus Say, 1824, American Entomology, 1: 25, pl. 12.
Type locality: none given in original description.
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Calasymbolus (Eusmerinthus) geminatus var. tripartitus Grote, 1886, The Hawk Moths of North
America, 36.
Type locality: none given in original description.
SmerinthusJamaicensis var.jlavitincta Nixon, 1912, Ent. News, 23: 127.
Type locality: Baltimore, Maryland.
SmerinthusJamaicensis ab. clarkii Franck, 1913, Bull. Brooklyn Ent. Soc., 8: 49.
Type locality: Coney Island, New York.
SmerinthusJamaicensis race gamma Cockerell, 1925, The Entomologist, 58: 37.
Type locality: Boulder, Colorado.

It is unfortunate that the type locality ofjamaicensis was ambiguous, but, inasmuch as no species
of Smerinthus occurs in the Antilles, it would have been impossible for the present one to have
come fromJamaica. As pointed out by Rothschild and Jordan (1903: 327), the type locality
probably was New York State (Jamaica, New York?). In addition, of the numerous varieties
of jamaicensis, Drury happened to describe the species on the basis of a specimen with one
blue spot on the hindwing, a form treated by Forbes (1948: 193) as being hybrid in origin
and thus not suitable to be the name bearer of the species. The wing length of jamaicensis
varies from 21 to 39 mm. Specimens vary a moderate amount in general color with those in
the north to Newfoundland generally being somewhat darker than those from farther south.
A major source of names has been the number of blue spots or black lines present in the blue
area of the hindwing. One to three blue spots occur (with namesjamaicensis, geminatus and
tripartitus) and they probably are a result of variation, not hybridization. The major features
of the male genitalia are that the free apex of the sacculus is very blunt and bears a series of
very short, imbricated projections; the juxta bears a very strong, pointed projection medially; the gnathos is relatively slender; the pointed projection at the apex of the aedoeagus
has two points; and the individual cornuti are relatively small. In the female genitalia the
ductus bursae is extremely broad and heavily sclerotized on the basal half; the corpus
bursae is one-half to two-thirds the length of the ductus bursae and is dwarfed by the
latter structure. The larva is somewhat variable, but it often is blue green with six (sometimes a trace of the seventh) oblique, pale greenish-white lateral bands; there is a pair of
subdorsal, lateral bands running from the first through fourth segments; and the entire
surface is covered with pale greenish-white excrescences. In some specimens there is a
tendency to have a dark dot on the individual segments just above the line on the first four
segments and just above the oblique lines on the remaining segments. The larva has been
reported from poplar (Populus species), birch (Betula species), willow (Salix species), elm
(Ulmus species), ash (Fraxinus species), apple (Matus sylvestris Mill.) and peach and plum
(Prunus species).
Jamaicensis has been recorded from Florida to Mississippi, north to Newfoundland, west
to Alberta and British Columbia and down the Rocky Mountain system to northern Arizona.
Flight periods in some of these areas are northern Florida in March, June and August;
South Carolina in late May; Mississippi from April through October (particularly June
through September); New York from mid-May to early October; Newfoundland from midJune to mid-August; Michigan, late May through_the_thir.d__w.eek_oLAugust-;-Alb€-r-ta----fr-em- - - - May throughJuly; interior of British Columbia,June and July. I have no dates for northern
Arizona; however, it is probably on the wing in the latter part of June through August.
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The species comes to light. Because of the reduced mouth parts the moths do not feed (see
Fleming, I 968). Freeman ( 1938: 38) noted that the species is a late flier in Arkansas and
commonly may be found from 12.30 to 4.00 a.m. Jamaicensis is distinctly a northern species
becoming very rare in the Southeast (except Mississippi).

Smerinthus cerisyi Kirby
PL.

6,

FIGS.

17, 19;

PL.

7,

FIGS.

1-4.

TEXT FIGS.

11 b-e (McD. 740).

Smerinthus cerisyi Kirby, 1837, Fauna Boreali-Americana, 4: 301, pl. 4, fig. 4.
Type locality: North America.
Smerinthus ophthalmica Boisduval, 1855, Bull. Soc. Ent. France, xxxii.
Type locality: California.
Smerinthus opthalmicus [sic] var. pallidulus Henry Edwards, 1875, Proc. California Acad. Sci.,
6:91.

Type locality: none given in original description.

Smerinthus vancouveriensis Butler, [1877], Trans. ,Zoo[. Soc. London, 9: 593.
Type locality: Vancouver Island, British Columbia.
Smerinthus astarte Strecker, [1885], Proc. Acad. Nat. Sci. Philadelphia, 1884: 283.
Type locality: near Denver, Colorado.
Smerinthus cerisyi ophthalmica ab. nigrescens B. P. Clark, 1919, Proc. New England ,Zoological
Club, 6: 105, pl. 11, fig. 5.
Type locality: Mission, San Jose, California.
Smerinthus cerisyi borealis B. P. Clark, 1929, op. cit., 11: 20.
Type locality: McCreary, Manitoba.

Cerisyi is one of our most variable species, particularly in wing length, color pattern, shape
of the outer margin of the forewing and characters of the male and female genitalia. To
add another complication some of the populations have different seasonal forms as has been
shown by various authors including Comstock and Dammers ( I 943: 42) who wrote from
Henne on a rearing of ophthalmicus for which the offspring were go% pallidulus and 10%
ophthalmicus. Northeastern specimens and eastern specimens in general tend to be highly
contrasting (pl. 6, fig. 17 and pl. 7, fig. 3) and to have the outer margin of the forewingwith
the apex roughly quadrate, then indented and the remainder strongly sinuous. Other
specimens, particularly from the West, have -the outer margin of the forewing indented
almost from the apex (pl. 7, fig. 2) and the remainder of the margin not strongly sinuous.
The most constant feature of the undersurface of the forewing is the deep rosy color on the
basal hal£ Most of the bands or lines on the undersurface may be present, absent or variously
developed so that one appears more prominent than another; however, of these the postmedial line is usually present and the best defined. Specimens from Colorado show a variety
of forms with the tendency for the outer margin of the forewing to be generally less irregular,
but it is strongly sinuous in some. Also, many of them are pale, but dark specimens do occur.
Populations in California vary from being very dark (nigrescens) to very pale (pallidulus).
Those in which the black mark in the center of the blue area of the hind wing is completely
separated from the surrounding black margin have been named ophthalmicus. Borealis refers
to specimens from Manitoba and Saskatchewan which are generally dark, have highly
contrasting markings on the forewings and are relatively small. The name astarte has been
January 1971
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FIGURE

11:

GENITAL FEATURES OF SMERINTHUS SPECIES

a. Male genitalia (left valva and aedoeagus omitted), S. saliceti.
b. Ventral view of female genitalia (segments g and IO omitted),
S. cerisyi.

c. Aedoeagus of S. cerisyi.
d. Male genitalia (left valva and aedoeagus omitted), S. cerisyi.
e. Right valva of S . cerisyi.
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applied to specimens in which the black mark in the center of the blue area extends to the
surrounding black margin and is somewhat diamond shaped. For any one given area it
appears as though the populations are relatively consistent, but that they differ in various
ways from locality to locality.
In the male genitalia the free lobe of the sacculus is well developed and is lobate (somewhat
pointed on the ventrodistal margin); the inner surface of the valva has a lobe arising from
the more heavily sclerotized costal region near the apex; the gnathos is broad at the base
and relatively slender distally; the aedoeagus has a spinelike structure at the apex; and the
vesica bears a patch of relatively strong cornuti and an almost spiculose patch of cornuti near
the base. In the female genitalia the ductus bursae is very heavily sclerotized and broad.
The males are variable in that the shape of the free process of the sacculus may be broad to
narrow; the lobe in the valva varies in size; and the mediodistal region of the juxta may be
simple or may be developed as a short prong.
The immature stages of cerisyi have been most recently described by Comstock and
Dammers ( I 943: 42). The mature larva is a pale yellow green to blue green with the most
notable markings being a pair of subdorsal, pale yellow lines running from the head nearly to
the caudal horn and six pairs of oblique, white bands that touch the dorsal margins of the
spiracles. In the paper just mentioned two larval forms are described. The commonest form
is pale green with oblique bands; the less common form (in California) is dark green, and it
lacks the oblique bands except for one pair that runs to the base of the horn on the last
segment of the body. The larva has been reared from willow (Salix species) and poplar
(Populus species).
Cerisyi is nearest saliceti but usually may be separated by the characters mentioned in the
key: in the hindwing of saliceti the blue spot is divided by a downwardly angulate band that
touches the lateral, black borders; in cerisyi the blue spot either has a central black dot or
diamond-shaped one. Characters used to separate the two are most pronounced in the male
genitalia where the free apex of the sacculus is well developed in cerisyi and virtually not at all
in saliceti. In addition the gnathos of cerisyi is slender, whereas that of saliceti is relatively
broad with a very blunt apex. The female genitalia of the two species do not have significant
differences.
Cerisyi occurs from Newfoundland to upstate New York, west to British Columbia (one
record from central Missouri), then down the Rocky Mountain system to northern Arizona
and New Mexico and the Sierra Nevadas and Coast Ranges into California. Date ranges in
this area are for Newfoundland, July and early August; Nova Scotia, early June through
mid-July; Michigan, mid-May to mid-August; Missouri, early June; Manitoba, late May
through July; Colorado, mid-July; Utah, late May; Idaho, June through mid-July; Montana, late June to early August; northern Arizona, June and July; California, April through
June (varying with latitude and elevation). In general, the species seems to be on the wing
from late spring through midsummer.

Smerinthus saliceti Boisduval
PL.

6,

FIG.

18;

PL.

7,

FIG.

5·

TEXT FIG. II

a (McD. 740c).

Smerinthus saliceti Boisduval, [ r 87 5], Histoire Naturelle des Insectes. Species General des Lepidopteres
Heteroceres, 1 : 35·
Type locality: Mexico.
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Examination of the male genitalia of saliceti has shown that it is a valid species, so I am
reinstating the name to specific rank. (Smerinthus saliceti has been treated as a synonym
of cerisyi.) The differences between it and cerisyi have been pointed out in the key and
under cerisyi. In general the wing color is slightly more orange than is normal in specimens
of cerisyi, and the undersurface of the wings tends to be a bit more uniformly colored than in
cerisyi. The wing length varies from 31 to 42 mm. The immature stages are unknown; however, it is likely that the caterpillars are similar to those of cerisyi and that the food plant will
be a species of willow or poplar. The known range in the United States is southern California (Riverside and Imperial counties) and southern Arizona (Santa Rita and Chiricahua mountains). The species is on the wing from June to September in Madera Canyon
and is known to have two broods in the Chiricahuas, one in April and early M_ay, the second
in mid-August. Farther south, the species has been recorded from Mexico City.
GENUS

Paonias Hubner
Paonias Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 142.
Type-species : Sphinx excaecatus ]. E. Smith, 1797. Designated by Grote,
1873, Bull. Buffalo Soc. Nat. Sci., 1: 23.
Calasymbolus Grote, 1873, Bull. Buffalo Soc. Nat. Sci., 1: 23.
Type-species: Sphinx astylus Drury, 1 773. Original designation.

Paonias is a small genus of three species, all of which are found in the N earctic Region. It is
very near Smerinthus but may be separated by the head having a distinct, medial, scale crest,
by the tibia of the foreleg lacking a terminal spine; by the costal margin of the hind wing
being arched forward beyond one-half its length, by the apical portion of the sacculus being
well developed in the male genitalia, and by the base of the ductus bursae of the female
genitalia being very heavily sclerotized. Neither Mosher (1918) working with the pupae
nor Forbes (1911) working with the larvae was able to find consistent generic differences
between the immature stages of species of Smerinthus and Paonias.
Our species may be separated by the following key:

KEY TO SPECIES OF PAONIAS
1.

Outer margin of forewing strongly
scalloped (fringe white on concave
areas), undersurface of forewing pale
to bright pink on basal half .. .... excaecatus
p. 85

pale yellow to yellow orange on basal
half . .. . . .. .. . ..... .. ... . . . .....
2.

2

Outer margin of forewing nearly
straight . . . . . . . . . . . . . . . . . . . . . astylus

p. 87

Outer margin of forewing smooth,
angulate, or slightly scalloped (in
Outer margin of forewing distinctly
latter instance the fringe is evenl}"._ _ _ _ _ _ __..ng.ulate-at-Cu.1---and-at~ .... . ... . myeps~ - - - ~
colored); undersurface of forewing
p. 85
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Paonias excaecatus (]. E. Smith) (Blinded Sphinx)
PL.

7, FIGS. 6, 7, 9 (McD. 741).

Sphinx excaecata J. E. Smith, r 797, in Abbot and Smith, The Natural History of the Rarer
Lepidopterous Insects ef Georgia, I : 49, pl. 25.
Type locality: Georgia.
Paonias pavonina Geyer, 1837, in Hubner, Zutriige ::::,ur Sammlung exotischer Schmettlinge [sic],
5: I 2, figs. 835-836.
Type locality: Pennsylvania.
Paonias excaecata var. pecosensis Cockerell, 1905, The Entomologist, 38: r r r.
Type locality: Pecos, New Mexico.
Calasymbolus excoecata [sic] borealis B. P. Clark, 1929, Proc. New England Zoological Club,
II: 19.
Type locality: McCreary, Manitoba.

Excaecatus is an easily recognized species with the hindwings having a broad flush of pink at
the base and the undersurface of the forewings being broadly pink at the base as well as the
outer margin of the forewing being strongly scalloped and the inner portions of the scallops
margined with white. The species is somewhat variable both in size (wing length of 24 to
40 mm) with the males often being smaller than the females and with the color of the forewings varying from generally dark brown to pale yellow brown or nearly a pale gray. In
some of the latter specimens, particularly those from Arizona, the pink of the undersurface
of the forewing is a pale grayish pink. The small, dark specimens from the north were given
the name borealis by Clark; however, this form is not restricted to the Prairie Provinces but
occurs east to Nova Scotia. In these the males tend to be dark brown, whereas the females
tend to be yellow brown. The larva is pale yellowish green, heavily granulose, with seven
pairs of oblique, yellow stripes. Near the dorsal part of each stripe is a red blotch. These
blotches are paired and run from the first through last segment of the body. The first three
segments have a yellow, dorsolateral line. Eliot and Soule ( 1902: 184-188) described several
larval forms. Food plants are diverse with willow (Salix species), American hornbeam
( Ostrya virginiana (Mill.) K. Koch and Carpinus caroliniana Walt.), and representatives of the
following genera: Q,uercus, Malus, Prunus, Crataegus, Amelanchier, Rosa, Populus, Betula, Ulmus
and Tilia.
Excaecatus is general throughout the eastern part of our region and then occurs across the
Canadian provinces, down the Rocky Mountain system to Arizona and the Sierra Nevadas
and Coast Ranges into northern California. Selected date ranges are for Florida (double
brooded), March and April and August through October; New York,June through August;
Nova Scotia, mid-June through mid-August; Michigan, late May through mid-August;
Alberta,June; British Columbia, May throughJuly; northern Arizona,July. In the southern
part of the range the species tends to be uncommon to rare.

Paonias myops (]. E. Smith) (Small-eyed Sphinx)
PL.

7, FIGS. 8, I0-12.

TEXT

FIGS.

IO

m, n (McD. 742).

Sphinx myops J. E. Smith, 1797, in Abbot and Smith, The Natural History
Lepidopterous Insects of Georgia, I : 5 I, pl. 26.
Type locality: Georgia.
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Smerinthus rosacearum Boisduval, [1836], Histoire Naturelle des Insectes. Species General des
Lepidopteres. Atlas accompanying vol. l: pl. 15, fig. 4.
Type locality: North America.
Smerinthus myops var. cerasi Boisduval, [1875], op. cit.,
Type locality: none given.

I:

42.

Smerinthus myops var. sorbi Boisduval, [1875], op. cit., I: 42.
Type locality: none given.
Smerinthus tiliastri Boisduval, [1875], op. cit.,
Type locality: none given.

I:

42.

Calasymbolus myops occidentalis B. P. Clark, 1919, Proc. New England ,Zoological Club, 6: 112,
pl. 13, fig. 4·
Type locality: Glenwood Springs and Boulder, Colorado.
Calasymbolus myops mccrearyi B. P. Clark, 1929, op. cit., II: 19.
Type locality: McCreary, Manitoba.

The combination of characters of yellow hindwing and angulate outer margin of the forewing will serve to separate myops from both astylus and excaecatus. Myops is somewhat variable
in that the wing length ranges from 22 to 35 mm with females being generally larger than
males. The forewing pattern tends to be strongly pronounced in some specimens with a series
of wavy lines on the outer three-fourths of the forewing. In others the wavy lines are less
extensive. The yellow of the hindwing may be reduced, as in many northern specimens in
which it is well defined only in the center of the wing, to specimens in which the yellow covers
most of the posterior half to two-thirds of the hindwing. Of the names proposed for this species
cerasi, sorbi and tiliastri were based on living larvae and pupae and drawings of the same;
however, no adults were obtained. Occidentalis was based on specimens from Colorado which
tend to be somewhat paler on the average than eastern specimens, and the name mccrearyi
was given to specimens from McCreary, Manitoba which were supposedly darker than normal
myops. But, specimens from the Northeast are equally as dark as any from Manitoba. A
rather striking form occurs in southern Arizona in which the markings of the forewings are
suffused so that no elements of the pattern appear distinct, and the middle portion of the
thorax has a well-defined gold-brown band. The colored figures accompanying the original
description of myops show the larva, pupa and adult. The larva has six pairs of yellow,
oblique lines on a medium green body; there is a pair of yellow lines on the lateral margins
of the head that meet at the vertex and a yellow line on the dorsal margin of the anal
opening; and there is a series of two pairs of brown to reddish-brown blotches on many of
the body segments, one set is dorsad of the oblique lines, the other surrounds the spiracles.
The larvae have been reared from various species of Prunus (common chokecherry, P.
virginiana L.; black cherry, P. serotina Ehrh.; and sour cherry, P. cerasus L.), service berry
(Amelanchier species) and a wild grape (Vitis species).
The species is found generally throughout our region from Nova Scotia, south to northern
Florida, west to British Columbia, and down the Rocky Mountain system to Arizona.
Farther south in Mexico additional color forms occur. Myops seems to be single brooded,
_______o=c=c=1w:ing in J110 e and J..uL)l-in-m.os.t -ar-eas.-So~-regiQn-a1- d-at~ra:age-s- a-r-e-M-i-ssiss-i-p pi,-frnmr - - - - - March through October, Missouri from early May through early September and southern
Arizona in July and August.
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Paonias astylus (Drury) (Huckleberry Sphinx)
PL.

7,

FIGS.

13, 14 (McD. 743).

Sphinx astylus Drury, l 773, Illustrations
Type locality: New York.

of Natural History,

2:

45, pl. 26, fig. 2.

Sphinx io Guerin [1829-1831], Iconographie du Regne Animal de G. Cuvier. Insectes, pl. 84,
fig. 2.
Type locality: New York.
Smerinthus integerrima Harris, 1833, in Hitchcock, Report on the Geology, Mineralogy, Botany,
and Zoology of Massachusetts, 590.

Type locality: Massachusetts.
NOTE-This name is a nomen nudem.
Smerinthus integerrima Harris, 1839, American ]our. Sci. and Arts, (no. 2) 36: 290.

Type locality: Massachusetts.
NOTE-Harris validated integerrima and treated it as a synonym of astylus.

Asrylus may be separated from the other species of Paonias by the outer margin of the forewing being straight to slightly angulate at Cu1 and by the series of transverse lines at the
outer three-fourths of the forewing being well defined only on the costal margin. In addition
the base of the forewing usually is a pale pink. The species has been crossed with the European Smerinthus ocellatus (L.) to give an interesting appearing moth which is figured on
plate 7, figure 14. This hybrid has been given the name interfaunus by Neumoegen; however,
according to the International Code of Zoological Nomenclature hybrid specimens are not
given scientific names, and so the name interfaunus has no standing.
Eliot and Soule (1902: 195-199) described and figured the larva. It is pale green with
a pair of red, lateral stripes on the head; there is a series of dorsolateral, red spots along
the body; the spiracles are ringed with red; the prolegs are spotted with red; and the
posterior surface of the caudal horn is red at the base. The larva has been reared from low
blueberry (Vaccinium vacillans Torrey) and highbush blueberry (Vaccinium corymbosum L.). In
addition there are records of the larva feeding on andromeda (Andromeda species).
Asrylus is an uncommon to rare species which has been taken from Maine to northern
Florida then westward (as isolated records) to Mississippi and Missouri. There are two broods
in Florida, specimens having been collected from March to June and again in September,
and perhaps as far north as North Carolina. In New England adults are found mainly in
July.
GENUS

Cressonia Grote and Robinson
Cressonia Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 186.
Type-species: Sphinx juglandis J. E. Smith, I 797. Monotypy.

The single species of Cressonia can readily be separated from the other smerinthines by the
long labial palpi of which the second and third segments are divergent. In addition, the male
antenna is bipectinate (text figures 10 g-i), whereas the female antenna is simple (text figure
10 e) ; the apex of the tibia of the foreleg lacks a spine; the apex of the sacculus in the
male genitalia is free with a series of imbricated, pointed projections on the dorsal surface;
the aedoeagus has a series of imbricated, dentate processes at the apex; the basal half of
the ductus bursae is very heavily sclerotized and has an invaginated, sclerotized ridge
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medially; the remainder of the ductus bursae and all of the corpus bursae are membranous;
the signum is absent. The larva has a pointed head, and the body is very granulose. The
sole species occurs generally throughout eastern North America.

Cressoniajuglandis (J. E. Smith) (Walnut Sphinx)
PL.

7,

FIGS.

15-17;

PL.

8,

FIGS.

1-4, 6. TEXT

FIGS, IO

e, g-i (McD. 744).

Sphinx juglandis J. E. Smith, I 797, in Abbot and Smith, The Natural History
Lepidopterous Insects of Georgia, 1 : 5 7, pl. 29.
Type locality: Georgia.

of the Rarer

Sphinx instabilis Martyn, I 797, Psyche. Figures of nondescript Lepidopterous Insects or rare Moths
and Butterflies from different parts of the world, pl. 20, fig. 49; pl. 2 I, fig. 53.
NOTE-instabilis is a manuscript name at this point.
Smerinthus pallens Strecker, 1873, Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and
Exotic, 54, pl. 7, fig. 14.
Type locality: Texas, near Mexican border.
Sphinx instibilis Butler, [1877], Trans. Zoo!. Soc. London, 9: 590.
Type locality: none given.
NOTE-Butler validated the specific name instibilis (a misspelling) and treated it as a
synonym ofjuglandis.
Cressonia robinsonii Butler, [1877], ibid.
Type locality : New York.
Cressonia juglandis var. hyperbola Slosson, I 890, Ent. Americana, 6: 59.
Type locality: Green Cove Springs on St. John's River, Florida.
Cressoniajuglandis alpina B. P. Clark, 1927, Proc. New England Zoological Club, 9: 101.
Type locality: Alpine, Brewster Co., Texas, 5000 1 •
Cressoniajuglandis manitobae B. P. Clark, 1930, op. cit.,
Type locality: Fort McCreary, Manitoba.

12:

28.

Juglandis may easily be separated from the other smerinthines by the combination of
characters of having the second and third segments of the labial palpi long and diverging
distally, the broadly bipectinate male antennae, lacking a strong spine at the apex of the
foretibia, and having the frenulum greatly reduced. Wing length varies from 23 to 41 mm.
The caterpillar has two major color forms, one of which is basically grass green with a series
of seven pairs of yellow, oblique, lateral lines with a reddish blotch near the dorsal end of
each; the last pair of lines is the best developed and has the associated red area continued
on to the very rough horn; the lateral margins of the head have a pair of yellow bands that
meet at the apex. In the second form the larva is mainly red with the same oblique lines
which are accentuated by the red preceding the lines being more intense. In a third form the
larva is mainly green, but the areas anterad of the oblique lines are strongly marked with
red, and the dorsal part of the body has a series of seven or eight red, triangular or V-shaped
marks. The pupa has four projections on the head. Interestingly, the male and female pupae
are not different in antennal characters according_to_Mosher ~-=-42+)...-The.Jar~ae-feed~ - - - on various species of hickory (Carya species) and walnut or butternut (Juglans species), and
perhaps beech (Fagus species).
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Several names have been proposed for juglandis, in part with good reason. The species is
highly variable, and further, it seems as though some populations are relatively consistent in
general facies so that a series from a given locality appears distinct. However, starting with
what might be taken as a general pattern as shown in plate 7, figure 16, most of the remaining color forms can be derived. Figures 15 and 17 of the same plate are slightly different in
color from figure 16 but strongly different in shading. The two specimens from central Florida
(pl. 8, figs. 1, 2) represent a Floridian population in which the upper surface of the wing is
relatively monochromatic and in which the lines are relatively narrow. A short series of
specimens from central Florida is characterized by small size, but another series from the
west coast at nearly the same latitude has females nearly twice the size. At the same time
some Floridian specimens are more highly contrastingly marked (pl. 8, figs. 3, 4, 6). The
name juglandis was applied to specimens of the last color form. Clark's alpina refers to specimens (pl. 7, fig. 15) from west Texas. All of the specimens from this area are very similar,
and thus the name seems to apply to a fairly constant population. His manitobae is a color
form that occurs across the northern United States and southern Canada. At the same time,
less contrastingly marked specimens (robinsonii) may be found throughout this area but become more common slightly farther south. These intergrade with the more northern form.
The name pallens was applied to specimens from southern Texas; however, these are not
readily separable from ones from coastal South Carolina. Hyperbola of Slosson refers to a
form not readily separable from juglandis. The color form occurring in central Florida has
not been given a name. In spite of the various differences in maculation from specimen to
specimen, I have been unable to find consistent differences in either the male or female
genitalia or in structural characters other than color and minor differences of pattern that
would serve to separate any of the populations. Therefore, I am treating everything as one
species. More work needs to be done on this species. This would take the form of selective
rearing, hybridizing specimens from different populations and testing reactions to climate.
Juglandis occurs from Nova Scotia, south to central Florida, west to west Texas, north
through Kansas into Manitoba. In the south the species is double brooded. Some date
ranges are for Florida, March through September; South Carolina, late May and August
and September; Mississippi, March through September; Arkansas, late April through midOctober; Kansas, May through August; Missouri, May through August; Michigan, mid-May
to early August ; and Nova Scotia, mid-June.
GENUS

Pachysphinx Rothschild and Jordan
Pachysphinx Rothschild and Jordan, 1903, Novit. Zoologicae, 9, supplement:
339.
Type-species: Smerinthus modesta Harris, 1839. Original designation.

The genus Pachysphinx is closely related to Smerinthus and is obviously a derivative of it. The
major differences are in the male and female genitalia where in the males the free apex of the
sacculus is highly developed, particularly dorsodistally. In this region there is a series of
imbricated teeth; the ventral process is bifid; the apex of the gnathos is broad and blunt;
the aedoeagus has one heavily sclerotized zone in the vesica. In the female genitalia the
ductus bursae is much more slender than the corpus bursae, and it is heavily sclerotized.
The apex of the tibia of the foreleg bears a very strong spine. The frenulum is reduced. Another
January r97r
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major point of difference between the two genera is that the caudal horn of the larva is
reduced in Pachysphinx. Pachysphinx is a nearctic genus found from southern Canada into the
Mexican highlands. Our species may be separated by the following key:
KEY TO SPECIES OF PACHYSPHINX
r. Forewing usually mouse gray with
basal third of wing much paler yellow
gray, becoming in some western specimens generally pale across the forewing with only the median shade
dark gray; inner and outer lines of
postmedian band dark brown, basically concolorous with median shade;
black mark on hindwing well developed and somewhat triangular
with apex directed toward base of
wing; wing length 44-60 mm . . . . . modesta
this page
Forewing basically yellow brown or
gray brown (a pale moth), general

surface of forewing dusted with dark
gray or dark brown scales, tornal
area of forewing usually with a pale
gray area extending from the tornus
to the middle of the wing along
the outer margin; outer line of postmedial band usually dark, dusted
with dark gray scales, contrasting
strongly with postmedian band which
tends to be pale gray brown; black
line on hindwing angulate, tending
to be relatively narrow, usually not
developed as a broad triangle; wing
length 51-69 mm . . . . . . . . . . . occidentalis
p. 91

Pachysphinx modesta (Harris) (Modest Sphinx, Big Poplar Sphinx)
PL.

8,

FIGS.

5, 7.

TEXT FIGS. 10

a-c (McD. 745).

Smerinthus modesta Harris, 1839, American]our. Sci. and Arts, 36: 292.
Type locality: Massachusetts ( ?) .
Smerinthus princeps Walker, 1856, List
of the British Museum, 8: 255.
Type locality: unknown.

of the

Specimens

of Lepidopterous

Insects in the Collection

Smerinthus populicola Boisduval, [1875], Histoire Naturelle des Insectes. Species General des
Lepidopteres Heteroceres, I: 22.
Type locality: Canada.
Smerinthus cablei Reizenstein, 1881, Scribner's Monthly Illustrated Magazine,
Type locality: Spanish Fort (near New Orleans), Louisiana.

22:

864.

Pachysphinx modesta borealis B. P. Clark, 1929, Proc. New England Zoological Club, II: 18.
Type locality : McCreary, Manitoba.

Modesta is very close to occidentalis. The basic differences that separate the two species are
the general habitus, as described in the key, and the fact that the mature larva of modesta
is granulose and has a very short horn, whereas that of occidentalis is smooth and has a longer
horn. Neither the male nor female genitalia seem to offer consistent differences between the
two species. Known larval food plants of modesta are willow (Salix species) and poplar
(Populus species). Modesta is moderately variable, but most of the eastern specimens are likely
_______t~o~b~e_m
_ o_u_se-'--'gray. Those from the drier areas within-th~r-a+1.g?-ar_g._.l-ik@.l-y-t-0-0e-rrnle-~JHt-l-eF~.- - - - In some parts of the range (eastern Washington, Ritzville, and central Colorado,Denver)
hybrid specimens (as judged by maculation) occur. The mature larva is whitish green with
go
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seven pairs of oblique, white lines; the general surface of the body is covered with white or
pale excrescences arranged in transverse rings; the head is pink medially followed by a pair
of broad, white bands; and the horn is very short and slender. An orange or yellow-brown
form also occurs. In many specimens there are paired pink dots on the dorsal margin of the
oblique lines. Eliot and Soule ( 1902: 174-178) discussed the life history and figured both a
mature larva and an adult.
Modesta occurs throughout much of North America from Nova Scotia, south to Florida,
west to Texas, north along the Great Plains to Alberta, then west to British Columbia and
Washington and perhaps Oregon and south along the Rocky Mountain system to central
Colorado. Adults are essentially summer fliers, occurring in June and July over most of the
range. Two broods occur in Arkansas, Kansas and perhaps Missouri. The first emerges in
May and June, the second in August and September. Adults can be abundant at light
locally, particularly in the Midwest where cottonwood is confined to the moist riverbottoms.
Here, as many as 20 or more specimens can be found in an evening.

Pachysphinx occidentalis (Henry Edwards) (Western Poplar Sphinx) .
PL.

8,

FIGS.

8-ro (McD. 745, in part).

Smerinthus modestus var. occidentalis Henry Edwards, 1875, Proc. California Acad. Sci., 6: 92.
Type locality: San Diego, California.
Smerinthus imperator Strecker, [ l 878], Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and
Exotic, 125, pl. 14, fig. 3.
Type locality: Arizona.
Pachysphinx modesta imperator summer form kun::;ei Rothschild and Jordan, 1903, Novit.
,?,oologicae, 9, supplement: 343.
Type locality: Phoenix, Arizona.

Occidentalis is generally a larger species than modesta, and the essential differences in maculation are given in the key. The larva, which is similar in many ways to that of modesta, lacks
the granules typical of modesta in the mature stage, and the caudal horn is two to three times
longer than that of modesta. Comstock and Dammers ( 1943: 39) described the immature
stages. Larval food plants are various species of poplar (Populus species) and willow (Salix
species). Occidentalis is a species of the Southwest, occurring from west Texas, north to
Colorado (perhaps to Montana), west to eastern Washington, and south to California. The
southern limits are unknown. Occidentalis is double brooded in southern Arizona with the
first brood occurring in May and the second from July through September. F<l:_rther north
in Colorado it appears to be single brooded, occurring in June and July. California records
are mainly for July and August.
Edwards described occidentalis as a variety of modesta and gave several localities for the
name: San Diego and Sacramento, California; Dalles, Oregon; Fort Yuma, Arizona; and
Carson City, Nevada. To restrict the name to the species under discussion I am associating
the name occidentalis with the southern population. The specimen from San Diego is selected
as lectotype. Strecker's imperator is the same as occidentalis. Two color forms occur, one is
essentially pale yellow brown, the other is darker with a heavier overlay of gray scales. These
are not indicative of broods but merely color forms; both may occur synchronously.
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FIGURE

12:

STRUCTURAL FEATURES OF DILOPHONOTINI

a. Venation of male Erinnyis obscura.
b. Frenulum of male Erinrryis obscura.
c. Frenulum of female Erinnyis obscura.
d. Ventral view of female genitalia (segments g and
Erinn is alo e.
e. Terminal segments of male antenna, Erinnyis ello.
f. Venation of male Hemaris diffinis.
g. Frenulum of male Hemaris diffinis.
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IO

omitted),

h. Frenulum of female Hemaris diffinis.
i. Terminal segments of female antenna, Hemaris diffinis.
j. Antenna of female Hemaris diffinis.
k. Scales of caudal margin of eighth abdominal tergum, Aellopos
l. Ventral view of female genitalia (segments g and
Hemaris diffinis.

IO

omitted),
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s u BF AM IL Y Macroglossinae Harris
Type-genus: Macroglossum Scopoli, 1 777.

Semanophorae Rothschild and Jordan.
The inner surface of the first segment of the labial palpus has short, sensory hairs on
the naked area. The spines on the caudal margins of the abdominal terga are either
strong or weak and somewhat diffuse. The male genitalia are symmetrical with undivided
uncus and gnathos, moderately to strongly asymmetrical, or symmetrical with uncus and
gnathos (gnathos may be absent) divided; the aedoeagus may be long and slender or short
and stout with a transverse, digitate process apically. The eighth sternum is usually modified by being heavily sclerotized medially, laterally and basally. The female genitalia are
a bit more difficult to characterize but often the sclerotization on the genital segment is
restricted to a short genital plate which is posterad of the ostium bursae. The larvae are
variously modified with the third or fourth body segment being swollen and tapering
rapidly to the head; the caudal horn is often replaced with a buttonlike structure, particularly in the last instar; often there are eyespots on the third or fourth body segments;
and often the paired, oblique, lateral lines run from the posteroventral to anterodorsal
margins of a segment.

TRIBE

Dilophonotini Burmeister
Type-genus: Dilophonota Burmeister, 1856, now considered to be a
synonym of Erinnyis Hubner, [1819].

The male genitalia are probably the most diverse or aberrant in this group of any within the
sphingids. Often both the uncus and gnathos are divided and the lobes project posteriorly,
or the uncus and the gnathos may be single, but the uncus has a strong furrow on the medial
line; the gnathos may be present or absent; the valvae often are asymmetrical; the saccal
region is very broad but not as well developed as in the Philampelini; the aedoeagus may be
long and slender with a drawn-out apex or have an arrow-shaped structure at the apex
with a series of marginal teeth; the vesica may be armed or unarmed. In the female genitalia
the genital plate may be relatively broad; however, the two, slender bands on the posterior
margin are well defined; medially the sclerotization is usually lighter; the ostium bursae is
on the plate; the heavily sclerotized part of the ductus bursae is very short; the remainder
is less heavily sclerotized and long.
The larvae tend to be relatively diverse, the caudal horn may be very slender and directed
anteriorly or posteriorly (as for Sphinginae); there may be additional lumps or excrescences
on the thoracic segments and anal segment; and in many the body is brightly colored,
banded with black, white and yellow.
The Dilophonotini is a moderate-sized group on the world level with more than 25 genera
and 130 species known. These are most numerous in the N eotropical Region. Of the 1 2
genera and 26 species that are known to occur in North America north of Mexico 11 genera
and 22 species are essentially southern and have been found as strays or breeding near
our southern border. Hemaris alone is a holarctic genus.
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d

g

FIGURE 13: STRUCTURAL FEATURES OF DILOPHONOTINI
a. Male genitalia (left valva and aedoeagus omitted),
Erinnyis alope.
b. Aedoeagus o nyo ugu rzs.
c. Male genitalia (aedoeagus omitted), Enyo lugubris.
d. Aedoeagus of Erinnyis alope.
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e. Aedoeagus of Hemaris diffinis.
f. Male enitalia aedoea s omitted Hemaris diffi,_.
m,,,_
·s~
. ---------~
g. Eighth abdominal tergum, Hemaris diffinis.
h. Eighth abdominal sternum, Hemaris diffinis.
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Pseudosphinx Burmeister
Pseudosphinx Burmeister, 1856, Abhandl. Naturforschende Ges. zu Halle, 3,
Sitzungsberichte: 68.
Type-species: Sphinx tetrio Linnaeus, 1771. Monotypy.

Pseudosphinx is a monobasic genus with its sole species, tetrio, being a very large, stout-bodied
moth. The genus is closely allied both to Erinnyis and Isognathus. It differs from them by the
valvae of the male genitalia being very broad to the apex and having the genital plate of the
female convex on the posterior margin. The species of Erinnyis have this region emarginate or
developed as a separate plate. The larva of tetrio is similar to those of /sognathus species in
that it has a very long caudal horn in the early instars and a moderately long horn in the
last instar, and it is brightly banded. Erinnyis species larvae tend to be less contrastingly
colored, have a very short horn in the last instar and have the first three segments of the
body swollen (becoming larger from first through third). The genus is confined to the tropics
and subtropics of the New World.

Pseudosphinx tetrio (Linnaeus)
PL.

g,

FIG. 2

(McD. 746).

Sphinx tetrio Linnaeus, 1771, Mantissa Plantarum Altera, 538.
Type locality: America.
Sphinx hasdrubal Cramer, [1780], Uitlandsche Kapellen, 3: 175 (index), pl. 246, fig. F.
Type locality: Surinam, Curacao.
Pseudosphinx obscura Butler, [1877], Trans. Zool. Sot., London, 9: 610.
Type locality: Honduras, New Grenada, Brazil.

The colored illustration will quickly serve for recognition of this species. In the male genitalia
the free process of the sacculus is a stout, strongly curved hook; the valvae are broad and
strap shaped with a broadly rounded apex; the aedoeagus has two series of stout setae, one
in a single row, the other in a paired row at the apex; there is a large patch of fine cornuti
(deciduous?) in the vesica. In the female genitalia the genital plate is heavily sclerotized,
somewhat auriculate with the posterior margin produced somewhat medially; the base of the
ductus bursae is very heavily sclerotized; the remainder of it and the corpus bursae are
lightly sclerotized, almost membranous. Moss (1912: 92, pis. 8, 15) showed good figures ofa
mature larva and pupa of tetrio. The caterpillar is marked with black and bright yellow
bands; the head is dark red brown; the anterior part of the first segment is reddish orange
with black dots dorsally, and there is a similar patch at the base of the caudal horn and
on the terminal segment; the thoracic legs and prolegs are mainly orange marked with
black. The larva feeds on various species of Euphorbiaceae (including Plumeria rubra L.) and
jasmine (Jasminum species). Tetrio is relatively uncommon in our region; most of the records
are from Texas. It has been taken in Florida as far north as Lake Placid between March
and September. There is one record for Mississippi in September and one from northwestern Arkansas on the first of November. It has been recorded as a stray as far north as
Connecticut.
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Isognathus Felder and Felder
Isognathus C. Felder and R. Felder, 1862, Wiener Ent. Monatschr., 6: 187.
Type-species: Sphinx scyron Cramer, [1782]. Designated by Rothschild and
Jordan, 1903, Novit. :{,oologicae, 9, supplement: 354.
Tatoglossum Butler, [ 1877], Trans. :{,ool. Soc. London, 9: 598.
Type-species: Sphinx caricae Linnaeus, 1764- Monotypy.

Isognathus is a moderate-sized, neotropical genus with one species occurring in our region.
The moths have a rather consistent habitus in that the forewing has a diffuse pattern of
pale gray, yellowish gray or yellowish brown, and the hindwing has bright yellow or orange
at the base and is bordered broadly with black. On characters of both the male and female
genitalia Isognathus is near both Pseudosphinx and Erinnyis. However, the species may be
separated from those of Pseudosphinx by having the valva somewhat more triangular, not
broad to the apex. The larvae of Isognathus and Erinnyis are different. The last instar larvae
of Isognathus species have a relatively long caudal horn, are often marked with bright and
contrasting colors and the first three body segments are not broadened. The contrasting set
of characters applies to larvae of Erinnyis species. Pupation occurs in a cocoon spun at the
surface of the ground.

Isognathus rimosus (Grote)
PL.

14,

FIGS.

3, 4•

Erinnyis rimosa Grote, r 865, Proc. Ent. Soc. Philadelphia, 5: 73, pl.
Type locality: Cuba.

2,

fig. r.

Erinrryis menechus Grote, 1865, op. cit.: 75.
Type locality: none given.
NOTE-menechus was a manuscript name of Poey published by Grote.
Anceryx andae Grote and Robinson, r868, Trans. American Ent. Soc.,
Type locality: none given.

2:

77.

Anceryx silenus Grote and Robinson, r868, ibid.
Type locality: none given.
NOTE-andae and silenus were manuscript names of Boisduval published by Grote and
Robinson.
Anceryx excelsior Boisduval, [r875J, Histoire Naturelle des Insectes. Species General des Lepidopteres
Heteroceres, I: 127.
Type locality: Amerique meridionale (Central America).
Isognathus inclitus Henry Edwards, r 887, Ent. Americana, 3: go.
Type locality: Veracruz, Mexico.

Rimosus can be confused only with Erinnyis alope because of the yellow at the base of the
hindwing in both species. But, the forewing of alope is dark brown, whereas that of rimosus
is pale gray, at least on the costal hal£ In addition, the forewings of rimosus are much stouter
than are those of alope. Rimosus is a moderately variable species with several names having
_______b=e=e=n~ given to the forms -1hr.oughouti.t~rang~.- I-t-va1: ~in-si-z~wi-ta-fomale---s-hei-ag-c-0n-sid-er,._____- - - ably larger than males (wing length from 32 to 50 mm). In addition, the males usually have
the forewing much more consistently yellow gray or gray brown, whereas females tend to
96

FASCICLE 21

SPHINGOIDEA

have the posterior half of the wing dark brown. Both the male and female genitalia are
typical for this group of genera. Forbes ( 1930: 56) said that the larva is striped irregularly
with shades of gray and that it has irregular, white, lateral spots as well as a typical slender
horn. The larva feeds on frangipani (Plumeria species). To date only one specimen of rimosus
has been taken in our region. It was collected at the Southwest Research Station at Portal,
Arizona on 15 August. Farther south it is a common species, and it ranges to northern Brazil
and through the Antilles.
GENUS

Erinnyis Hubner
Erinnyis Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 139.
Type-species: Sphinx ello Linnaeus, 1758. Designated by Rothschild and
Jordan, 1903, Novit. <,oologicae, 9, supplement: 360.
Dilophonota Burmeister, 1856, Abhandl. Naturforschende Ges. zu Halle, 3,
Sitzungsberichte: 69.
Type-species: Sphinx ello Linnaeus, 1758. Designated by Grote, 1873, Bull.
Buffalo Soc. Nat. Sci., 1: 27.

Erinnyis is a moderate-sized genus occurring mainly in the Neotropical Region; however,
most of the species have been recorded from North America north of Mexico but often only
as strays. The moths generally have somberly colored forewings, and the basal part of the
hindwings usually is bright orange or yellow. In guttularis the hindwing is nearly unifo_rmly
dark grayish brown. On characters of the male and female genitalia the genus is very closely
allied with Isognathus and Pseudosphinx. In the early instars the larvae are similar to those of
the same two genera in that they have a long, slender caudal horn, but in the last instar the
caudal horn is short and stubby. The first three body segments are progressively enlarged to
the third, and the third segment usually has a black mark dorsally. Maculation is often confined to a pair of dorsolateral bands that run the length of the body. The pupa is shining
black and often marked with pale orange. Pupation occurs in a cocoon spun at the surface of
the ground (often among leaves or under litter). Our species may be separated by the
following key:
KEY TO SPECIES OF ERINNYIS
1.

Upper surface of hindwing yellow at
base . . . . . . . . . . . . . . . . . . . . . . . . . . alope

p.98
-

Upper surface of hindwing orange or
orange brown at base . . . . . . . . . . . . . . . .
2.

-

p. 99
2

Dorsolateral surface of abdomen
with alternating, transverse bands of
black and pale gray . . . . . . . . . . . . . . . . . 3
Dorsal surface of abdomen lacking
such bands . . . . . . . . . . . . . . . . . . . . . . . 4

3. Forewing mainly dark brown, light
bands on abdomen less than one-half
length of black bands . . . . . . . . . . . lassauxii

p. 98
January r97 I

Forewing pale gray or mottled gray
and brown, bands on abdomen approximately equal in length .......... ello
4. Hindwing nearly unicolorous gray
brown, wing length less than 25 mm . guttularis
p. l02
- Hindwing orange at base, black on
margin; wing length more than 25 mm .... 5
5. Ventrolateral surface
with paired black dots .
- Ventrolateral surface
lacking black dots . . .

of
...
of
...

abdomen
............ 6
abdomen
. . . . . . . . cramerz
p. l00
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6. Dark brown band on outer margin of
hindwing continued broadly to apex of
wing . . . ... .. ... .. . ..... . ... . oenotrus
p. l00
Dark brown band on outer margin of
hindwing almost absent posterad of
apex ; ... .. . . . . . . . . . . . . . . . ... . . . , 7

7. Forewing mainly
brown (appearing
gray patches on
margins . . . . . . .

very dark gray
brown) with some
outer and costal
. . . . . . . . . . . . domingonis
p. l02
Forewing mainly pale gray .. .. . .. obscura
p. IOI

Erinnyis alope (Drury)
PL .

9,

FIG.

3.

TEXT FIGS.

12 d; 13 a, d (McD. 747).

Sphinx alope Drury, 1770, Illustrations of Natural History,
Type locality: Jamaica.

I:

58, pl. 27, fig.

I

(name in index).

Sphinx flavicans Goeze, I 780, Entomologische Beytriige, 3: 2 I 6.
Type locality: Jamaica.
Sphinxfasciata Swainson, 1823, Zoological Illustrations, 3: pl. 150, lower figure.
Type locality : Jamaica?
Anceryx edwardsii Butler, 1881, Papilio, I : 105.
Type locality : Indian River, Florida.

Alope may readily be distinguished from the other species of Erinnyis by the combination of
characters of bright yellow hindwing and series of alternating bands of black and pale gray
on the abdomen. It is a moderate-sized species with wing length varying from 33 nearly
to 50 mm. Variation is not pronounced; however, some specimens are slightly paler yellow
brown on the posterior margin of the forewing. In the male genitalia the free apex of the
saccular process is broad and slightly expanded; the lobes of the uncus taper to a relatively
blunt apex; the apex of the aedoeagus is armed with a series of stout spines on each margin,
and one side is extended to a point; a single cornutuslike structure is present. Moss ( 1912:
95, plate 9) described and illustrated the last two larval instars. The last instar is basically
dark yellowish brown with a series of irregular, yellow bands just above the prolegs; the
anterior surface of the fourth segment is yellow as is the distal part of the caudal horn and a
pair of bands on the posterior margin of the head. The penultimate instar often is pale green
with a pale line running from the head to the horn. The caterpillar has been reared from
papaya (Garica papaya L.) , nettlespurge (Jatropha species) and allamanda (Allamanda
species). Alope has a wide range throughout the Neotropical Region from northern Argentina
north to Arkansas and Kansas as strays. Scattered records are for Florida, common throughout the southern part over the year; Arkansas as a stray in September and October; and
Madera Canyon in the Santa Rita Mountains of southern Arizona, probably as a resident,
in August and September.

Erinnyis lassauxii (Boisduval)
PL.

9,

FIG ,

4 (McD. 748).

Anceryx lassauxii Boisduval, 1859, Bull. Soc. Ent. France, CLVII.
_ _ _ _ _ _ _ _ _ _ _ _ _ _T~_ pe locality : Buenos Aires,_Argentina_ ~ - - - - - - - - - - - - - - - - - - - - - ~
Erinnyis merianae Grote, 1865, Proc. Ent. Soc. Philadelphia, 5 : 75, pl. 2, fig. 2.
Type locality : Cuba.
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Anceryxjaniphae Boisduval, [1875], Histoire Naturelle des Insectes. Species General des Lepidopteres
Heteroceres, 1 : 131.
Type locality: Haiti.

Lassauxii may be confused with crameri at first glance; however, the generally more diffuse
markings on the hindwing in which the dark orange tends to blend into the dark border as
well as the transverse banding of the abdomen of lassauxii will immediately separate the two.
The species is somewhat variable in that the hindwing has a varyingly developed amount of
orange at the base. In some specimens the hindwing is nearly uniformly dark, whereas in
others the base is an intense, dark orange. The male genitalia are much as described for
alope, but the cornutuslike structure in the vesica is a broad lobe. The post genital plate of the
female is almost membranous beyond the ostium bursae, and the signum is poorly developed,
almost diffuse. Moss ( 1920: 384, pl. 1o) described and figured the larva of lassauxii. In
the last instar the larva is dark yellowish green with a pair of dorsolateral gray lines from
the third segment of the body to the eleventh segment; there is a series of four, irregular,
triangular pale marks on the ventral margin above each proleg; the dorsal surface is pale
on the posterior one-half to two-thirds; and the dorsal surface of the thorax has a series of
white lumps which Moss likened to the gummy resin of the asclepiads that serve as food
plants. In addition to various members of the Asclepiadaceae (milkweed family) the larva
has been reared on papaya (Garica papaya L.).
Lassauxii has been taken in Florida, Texas and Arizona and then ranges south to northern
Argentina. Adults are on the wing in September in southern Florida, August and September in Texas and July, August and October in Madera Canyon, Santa Rita :tvfountains
of southern Arizona. It appears as though the species is a stray in southern Florida (Kimball,
1965: 63) but that it is a resident in Texas and Arizona and perhaps New Mexico.

Erinnyis ello (Linnaeus)
PL.

9,

FIGS.

6, 7.

TEXT FIG.

12 e (McD. 750).

Sphinx ello Linnaeus, 1758, Systema Naturae (10th Edition), I: 491.
Type locality: India [in error].

Ello is by far the most widely distributed and common species of Erinnyis in our region. It
may readily be recognized by the very contrasting banding of pale gray and black on the
abdomen in combination with the pale gray (or gray-brown with a dark band from base
to apex) forewing. The species is sexually dichromatic with the females having the forewing
pale gray and the males having the forewing darker gray and brown with a black band
running from the base to the apex. The wing length varies from 34 to 48 mm. In the male
genitalia the apex of the aedoeagus is bordered with a series of very short, stout setae, and the
cornutuslike structure is very small and blunt; the free apex of the sacculus is blunt and is as
long as the remainder of the sacculus. In the female genitalia the opening of the ostium
bursae is relatively slender and long; the ductus bursae has a pair oflongitudinal, sclerotized
bands running from the anterior margin of the heavily sclerotized part to just beyond the
middle; and the signum is moderately well developed. The immature stages have been
described and figured by :Moss ( I 912: 95, pl. 9, 15) and Comstock and Dammers ( 1939:
105-110). The last larval instar has two main color forms. In one the body is pale green
with the head somewhat darker and with a pair of paler dorsolateral bands running the
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length of the body. In the other form the ground color is gray green to brown, mottled with
darker flecks of gray. The surface of the pupa is highly polished, black and marked with pale
orange. The caterpillars have been reared on various species of Euphorbiaceae, including
poinsettia (Euphorbia pulcherrima Willd.) and guava (Psidium species).
Ello occurs across the southern portion of the United States as a resident. It is very common throughout the year in Florida, and Glick (in litt.) indicates that it is a pest of poinsettia
in the Brownsville, Texas area. Northern records are mainly as strays. It has been taken in
Arkansas fairly frequently in late August through the middle of October. Records for New
York and Michigan are for late summer and early fall.

Erinnyis oenotrus (Cramer)
PL.

9,

FIG.

1 (McD. 750).

Sphinx oenotrus Cramer, [1782], Uitlandsche Kapellen, 4: 251 (index), pl. 301, fig. C.
Type locality: Surinam.
Sphinx penaeus Fabricius, 1787, Mantissa Insectorum,
Type locality: Am. Merid. (Central America).
Sphinx picta Sepp, [ 1848], Surinaamsche Vlinders,
Type locality: Surinam.

2 :

2:

93.

2 15, pl. 96.

Erinnyis melancholica Grote, 1865, Proc. Ent. Soc. Philadelphia, 5: 77, pl. 2, fig. 4.
Type locality: Cuba.
Anceryx piperis Grote and Robinson, 1868, Trans. American Ent. Soc., 2: 77.
Type locality: none given.
NOTE- Anceryx piperis was a Boisduval manuscript name that was published in synonymy
by Grote and Robinson.
Dilophonota hippothoon Burmeister, 1878, Description Physique de la Republique Argentine, vol. 5.
Lepidopteres: 333.
Type locality: vicinity of Buenos Aires, Argentina.

Oenotrus is a sexually dichromatic species. The forewings of the male are dark brown as in
crameri, whereas the forewings of the female are paler gray brown. Oenotrus is nearest crameri
in maculation but may quickly be separated from the latter by having paired black dots on
the undersurface of the abdomen that are lacking in crameri. The subsequent names given to
the species represent naming both sexes and incorrect interpretation of previous workers'
colored plates. In the female genitalia the post genital plate is membranous immediately
posterad of the ostium bursae; the signum is very long and well developed. Moss ( 1920:
385, pl. 10) described and figured the fourth and fifth larval instars. The fully grown larva
is much like that of ello but is slightly longer and more slender; the caudal horn is reduced to
a very short flap. Moss gave as food plants various species of Apocynaceae.
Oenotrus occurs very rarely in the southern United States, having been taken at Miami,
Florida in July and in Texas. Unfortunately, most of the older material lacks complete data.
Farther south the species is common, and it ranges to northern Argentina.

Erinnyis crameri (Schaus)
PL.
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9,

FIG.

5 (McD. 751).
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Dilophonota crameri Schaus, 1898, Ent . .News., 9: 136.
Type locality: Tropical America, Florida.

Crameri is superficially near some specimens of both oenotrus and lassauxii; however, it differs
from the former by lacking the paired, black dots on the undersurface of the abdomen and
from the latter by lacking the transverse, black and pale gray bands on the upper surface of
the abdomen. Variation in maculation is moderate. The major point of difference is that the
posterior margin of the forewing has a tendency to become pale yellow brown. In some
specimens the contrast in color is striking, whereas in others nearly the entire forewing is
dark brown. In the male genitalia the apex of the free lobe of the sacculus is broadly rounded
and somewhat expanded dorsally; the lobes of the gnathos are hooklike and terminate in a
very slender point; the cornutuslike structure of the aedoeagus has a very long base with a
very short, free lobe. In the female genitalia the signum is moderately long (about two-thirds
the length of the lobate part of the corpus bursae). Moss (1920: 385, pl. 7) figured the
third and fifth larval instars of crameri. The last instar larva has the typical Erinnyis shape but
lacks the dorsolateral bands. It is shaded with pale blue flecked with black along the dorsolateral margins; the first and second body segments are broadly marked with a red patch
dorsally (the second red area is in turn marked with a black spot medially); the legs are
banded with black at the base; and the very short caudal horn is black at the base and near
the apex. The larvae feed on various members of the Apocynaceae.
Crameri reaches the northern limits of its range in the southern United States. It has been
taken in central and southern Florida in July, in the Brownsville, Texas area, and near
Payson, Arizona in early August.

Erinnyis obscura (Fabricius)
PL.

9,

FIGS.

9, 1r. TEXT

FIGS.

12 a-c (McD. 752).

Sphinx obscura Fabricius, 1775, Systema Entomologiae, 538.
Type locality: America.
Erinnyis stheno Geyer, [1829], in Hubner, Sammlung exotischer Schmetterlinge, 3: pl. [37].
Type locality: Santa Cruz.
Erinnyis cinerosa Grote and Robinson, 1865, Proc. American Ent. Soc., 5: 168.
Type locality: none given.
NOTE-a catalogue entry without description.
Anceryx rhaebus Boisduval, 1870, Considerations sur des Lepidopteres Envoyes du Guatemala
de l'Orza, 72.
Type locality: Honduras.

a M.

Obscura is a moderately variable species, and it is sexually dichromatic. The male has a pale
gray ground color on the forewings with a well-defined, black, mesal line running from the
base to three-fourths of the wing length. In the female the forewing has generally a darker
gray ground color, particularly on the posterior part. Some females are very dark and might
be confused with domingonis. But, the dark area of domingonis is brown rather than gray. The
various names applied to obscura reflect the sexual variation. Obscura and domingonis are not
separable on the basis of the male or female genitalia. Later, it may be found that the two
names apply to color forms of one species. To date only obscura has been reared. Moss ( 1920:
386, pl. 7) described and figured the mature larva. It is either pale green or pale yellowish
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gray with very little maculation except for a pair of dorsolateral gray lines running from the
head to the base of the caudal horn and a set of dorsal dots on the fourth through tenth
segments; the legs have a transverse, black band just beyond the base; and the prolegs are
enclosed in an elliptical, dark area. Recorded foodplants are Philibertia heterophylla (Jepson)
Jepson (a climbing milkweed), Philibertia viminalis A. Gray and Cynanchum palustre A. A.
Heller. Comstock and Dammers ( 1935: 128-130) described and figured the mature larva
and pupa of obscura. They reared adults from larvae collected on Philibertia heterophylla during
August and September. Adults emerged from September to November of the same year.
Obscura is relatively common throughout much of the southern part of the United States
being found in southern Florida throughout the year, Brownsville, Texas throughout the
year, southern Arizona from the end of August to mid-October and occasional in southern
California. Farther north it has been taken in northwestern Arkansas from August into
September at flowers, and I have seen one specimen with a Pennsylvania (no date) label.
Adults are attracted to flowers and may be taken at light.

Erinnyis domingonis (Butler)
PL.

9,

FIG.

8 (McD. 753) .

Dilophonota domingonis Butler, 1875, Proc. Zool. Soc. London, 258.
Type locality: Haiti.
Dilophonotafesta Henry Edwards, 1882, Papilio,
Type locality: N.W. Texas.

2: I I.

Until domingonis has been reared, the question as to its validity as a species will remain.
Superficially, obscura and domingonis differ only in that domingonis has rather dark brownish
gray forewings. The maculation is the same as that for obscura. Very few specimens have been
taken in our area, and they are from the Brownsville, Texas area and southern Florida.
Glick (in litt.) indicates that it is generally common at Brownsville. A few specimens have also
been collected in the mountains of southern Arizona.

Erinnyis guttularis (Walker)
PL.

9,

FIG. IO

(McD. 754).

Anceryx guttularis Walker, I 856, List of the Specimens of Lepidopterous Insects in the Collection oJ
the British Museum, 8: 227.
Type locality: St. Domingo.

Guttularis is easily recognized by its small size (wing length 17 to 21 mm), the pale gray color
of the forewings and the nearly unicolorous hindwings (the base of the hindwing is only
slightly orange or orange brown). In the male genitalia the free apex of the sacculus is
relatively long, and the dorsal portion is very thin; the stout setae at the apex of the aedoeagus run for some distance on one side and are present only at the apex on the other. The
ductus bursae of the female genitalia is relatively long; the signum is poorly developed on
one side of the corpus bursae, and there appears to be a trace of a second on the opposite
side. To date the immature stages of guttularis are unknown. The species is known mainly
- - - - - -=fr=o=m~ th=e~l=a=rgcr.islands_ofth e An ti IIes._There._al'.e-two-speci-ID-€11s-m-th~-ni-:reEl.-£-tate-s-N-at-i0n-a,1-,lf --- - - ~
Museum from the United States. One was taken at Seven Oaks, Florida; the other bears a
label of' Colo'. The former may be a valid record; the latter is questionable.
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Phryxus Hubner
Phryxus Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 137.
Type-species: Sphinx caicus Cramer, [ 1777]. Designated by Kirby, 1892,
Synonymic Catalogue of Lepidoptera Heterocera, 1 : 697.
Grammodia Rothschild and Jordan, 1903, Novit. Zoologicae, 9, supplement: 371.
Type-species: Sphinx caicus Cramer, [ 1777]. Original designation.

Although the forewings of Phryxus caicus appear quite different (in pattern and in having
the outer margin even) from those of Erinnyis species, the hindwings are much alike and
characters of the male and female genitalia as well as those of the larvae ally the one species
very closely with Erinnyis. At some later date it may prove reasonable to treat these two
groups as congeneric. The sole species occurs from northern Argentina north through Central
America and Cuba to southern Florida.

Phryxus caicus (Cramer)
PL. IO, FIG. I

(McD. 755).

Sphinx caicus Cramer, [1777], Uitlandsche Kapellen,
Type locality: Surinam.

2:

148 (index), pl. 125, fig. F.

The colored illustration adequately shows the features of caicus, and there should be no
possibility of confusing it with any other species in our region. In the male genitalia the free
lobe of the sacculus is slender and tapers to a rounded apex; the apices of the brachia are
slender and curve downward; the apices of the lobes of the uncus are broadly rounded; the
patch of deciduous, hairlike cornuti in the vesica is bordered laterally by a small number of
stout cornuti, and there is a small, lobate cornutuslike structure in the vesica. In the female
genitalia the postgenital plate is broadly triangular, slightly excavated medially; the heavily
sclerotized part of the ductus bursae is relatively short; the signum is very long, well developed; and there is an indication of an incipient second signum on the opposite side of the
corpus bursae. The larva is similar to those of Erinnyis species and occurs in two color forms.
One is pale yellowish brown; the other is blue green. Each is banded with black and white
on the prolegs and yellow and black on the thoracic legs; there is a series of longitudinal
lines running from the head nearly to the anal segment (one just below the spiracles and one
or two above them). Pupation occurs in a cocoon among detritus at the surface of the ground.
The larva has been reared from various species of Apocynaceae (Echites species and Zsclzokkea
species). To date the species has been taken in central and southern Florida with a date
range of January through March and July through September.
GENUS

Pachylia Walker
Pachylia Walker, 1856, List of the Specimens of Lepidopterous Insects in the
Collection of the British Muse um, 8: 189.
Type-species: Sphinx ficus Linnaeus, I 758. Designated by Grote, 1873, Bull.
Buffalo Soc. Nat. Sci., 1: 22.

Pachylia is a small genus of very large, somberly colored moths. These occur in the Neotropical Region and just barely reach the southern limit of our area with one species. The
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male genitalia are very distinctive in having the sacculus relatively short and bearing very
strong, curved setae on the free lobe; a well-developed tubular saccus is present (nearly as
long as a valva); the gnathos is absent; a moderately well-developed subscaphium is present;
the uncus is divided and very heavily sclerotized, appearing like a pair of prongs, and densely
setose on the lateral and ventral surfaces; and the aedoeagus has a series of short, stout
cornuti. The female genitalia are characterized by having the base of the ductus bursae
very heavily sclerotized and bearing internal ridges; the remainder of the ductus bursae
and all of the corpus bursae are lightly sclerotized; the corpus bursae bears a long, linear
signum that is armed with a series of toothlike processes. The mature caterpillar is very
stout, large and has a very short, stubby caudal horn. The larva has a series of seven or
eight, paired, oblique lines running in the reverse direction from that of a Manduca larva.
Pupation occurs in a cocoon at the surface of the ground.

Pachyliaficus (Linnaeus)
PL.

ro,

FIG. 2. TEXT FIGS.

14 b, c (McD. 756).

Sphinx.ficus Linnaeus, 1758, Systema Naturae (roth Edition), 1: 491.
Type locality: America.
Chaerocampa [sic] crameri Menetries, 1857, Enumeratio Corporum Animalium Musei Imperialis
Academiae Scientiarum Petropolitanae. Classis Insectorum, Ordo Lepidopterorum, 2: 133.
Type locality: Bahia (Brazil).
Pachylia lyncea Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia, second series, 4: 159.
Type locality: Texas.

The colored illustration adequately portrays the habitus of.ficus. The moths are large with a
wing length varying from 50 to 70 mm or more. The major features of the male and female
genitalia are indicated above. J\foss ( 1912: 96, pl. IO) showed several color forms of the
larva. It is highly variable, being pale blue green with a pair of dorsolateral yellow bands
and having a series of seven complete and one-half unit of yellow lines running from the
posteroventral margin to the anterodorsal part of a segment on segments four through eleven.
Another color form has the dorsal surface bright orange, bordered with a darker orange
band; or the dorsal surface may be pale green bordered with a bright yellow band with the
ventral portion of the body varying from blue to green. Yet others have the ventral portions
of the segments gray brown. The caudal horn is short, stubby and slightly curved at the tip
and is most usually black or occasionally pale blue green or black with yellow. The larva
feeds on various species of fig (Ficus species). Within our region ficus has been taken at
Brownsville, Texas where Glick (in litt.) says that it is frequent. In the Floridian peninsula
it occurs throughout the year.
GENUS

Pachylioides Hodges,

NEW GENUS

Type-species: Pachylia resumens Walker, 1856.
It is curious that after the comments by Moss (1920: 388) and the figuring of the male
genitalia by de la Torre (1960: 5~,__fig_,__s) resumens continued tuJ1.e_retained_ag_a_species-oJ,--- - - Pachylia. Obvious differences in the male genitalia consist of a divided gnathos (absent in
Pachylia), the absence of distinct saccus (well developed in Pachylia) and the cornuti being
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FIGURE 14: GENITAL FEATURES OF PACHYLIA AND PACHYLIOIDES SPECIES
a. Aedoeagus of Pachylioides resumens.
b. Aedoeagus of Pachylia ficus.
c. Male genitalia (left valva and aedoeagus omitted), Pachyliaficus.
d. Ventral view of eighth abdominal segment and base of ductus
bursae, Pachylioides resumens.
January 1971

e. Male genitalia (left valva and aedoeagus omitted), Pachylioides
resumens.
f. Semiprofile view of heavily sclerotized structure at base of
valva, Pachylioides resumens.
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very slender and numerous (stout and sparse in Pachylia). The shape of the genital plate and
ostium bursae of Pachylioides are as figured. Pachylioides has an interestingly developed genital
plate: the opening of the ostium bursae is on the posterior margin; the base of the ductus
bursae is very heavily sclerotized to this point; and the anterior portion of the genital plate
is developed as a pouch. In Pachylia ficus the ostium bursae is on the anterior margin of the
genital plate. The larva of Pachylioides has eight pairs of lateral, oblique lines that run in the
same direction as for Manduca. Larvae of Pachylia species have paired, oblique, lateral lines
that run in the opposite direction. Pupation occurs in a loose cocoon spun at the surface of
the ground. Only one species is known, and it occurs from Florida and Texas south to
Buenos Aires, Argentina.

Pachylioides resumens (Walker),
PL. 10, FIG.

3. TEXT

FIGS.

NEW COMBINATION

14 a, d-f (McD. 757).

Pachylia resumens Walker, 1856, List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum, 8: 1 go.
Type locality: Rio de Janeiro [Brazil], Honduras, Haiti.
Pachylia inconspicua Walker, 1856, ibid.
Type locality: Jamaica.
Chaerocampa [sic] versuta Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia, second series, 4: 152.
Type locality: Mexico.
Pachylia tristis Grote and Robinson, 1868, Trans. American Ent. Soc., 2: 77.
Type locality: Brazil.
NOTE-Listed in the synonymy of resumens and attributed to Boisduval.

The moth may easiiy be recognized by the coiored figure, and the diagnostic characters of
the male and female genitalia are as given in the generic diagnosis and as shown in the
figures. Moss (1920: 388, pl. w) described and figured the mature larva. It is mainly yellow
green with pale greenish white on the dorsal surface from the fifth through eleventh segments;
there is a series of eight pairs of oblique, lateral, yellow bands starting on the fourth body segment; the yellow bands are continued on the dorsal surface as series of white" V "s; and there
is a pair of dorsolateral, yellow bands running from the head to the fourth segment where
they meet the first pair of oblique bands. The larva has been reared on a species of Echites
in the Apocynaceae. Resumens has been reported very infrequently from Florida and Texas.
Kimball (1965: 64) questioned the validity of a record from Tampa in October. There is a
single, reared specimen from Bastrop, Texas in the United States National Museum and one
from Cheyenne, Wyoming (22 July) in the Carnegie Museum.
GENUS

Madoryx Boisduval

Madoryx Boisduval, [1875], Histoire Naturelle des Insectes. Species General des
Lepidopteres Heteroceres, I : I 50.
Type-species: Sphinx oiclus Cramer [ 1780]. Designated by Rothschild and
Jordan,
1903, Novit. ,Zoologicae, g, supplement: 38.J_.,_.___________
- - - - - - - - - - - - ---'-''------~ ~--'-'~ - The moths of the genus Madoryx have the outer margin of the forewing very irregular; however, the characters of the genitalia ally the genus relatively closely with Erinnyis. Obvious
106

FASCICLE 2 I

SPHINGOIDEA

differences in the male genitalia are that the gnathos is somewhat developed mesally; the
brachia are joined with the mesal portion of the gnathos; a narrow subscaphium is present;
the free lobe at the apex of the sacculus is very short; the saccus is moderately well developed;
the apex of the aedoeagus bears a series of stout setae on the margin; and there is a cornutuslike structure in the vesica. The female genitalia do not seem to offer characters for separation. The one known larva is peculiar for a sphingid inasmuch as it resembles that of a species
of Catocala in the Noctuidae. The larva has a tendency to use the last two pairs of prolegs
and crawls forward in a looping fashion rather than by using the five sets of prolegs. The
caudal horn is short and fleshy in the last instar; earlier, the horn is relatively long and
broadened medially. The pupa is dark and glossy, banded with pale orange at the base of
some abdominal segments, and the base of the tongue projects forward somewhat. The genus
is basically neotropical, and one species occurs in our area.

Madoryx pseudothyreus (Grote)
PL. 10, FIG.

6 (McD. 758).

Hemeroplanes pseudothyreus Grote, 1865, Proc. Ent. Soc. Philadelphia, 5: 46, pl.
Type locality: Cuba.

1,

fig.

1.

The colored figure will immediately serve to separate pseudothyreus from the other sphingids.
The gray color of the forewing in combination with the scalloped margins and the two white
marks in the cell are diagnostic. The male and female genitalia are as described for the
genus. To date the immature stages of pseudothyreus are not known. It is possible that the
larva feeds on a member of the Onagraceae inasmuch as a caterpillar of another member of
the genus feeds on Jussieua species. Adults have been taken in central and southern Florida
throughout the year at petunia flowers and at light.
GENUS

Callionima Lucas
Calliomma Walker, 1856, List ef the Specimens ef Lepidopterous Insects in the
Collection ef the British Museum, 8: 108.
Type-species: Sphinx licastus Cramer, [ 1782], now considered to be a
synonym of Sphinx parce Fabricius, 1775. Designated by Kirby, 1892,
Synonymic Catalogue ef Lepidoptera Heterocera, 1 : 646.
NOTE-Calliomma Walker, 1856 is a homonym ofCalliomma Agassiz, 1846 in the Arachnida.

Callionima Lucas, 1857, in Guerin, Animaux Articules, in de la Sagra, Histoire
Physique, Politique et Naturelle de l' Ile de Cuba.
Type-species: Sphinx parce Fabricius, 1775. Monotypy.
Eucheryx Boisduval [1875], Histoire Naturelle des Insectes. Species General des
Lepidopteres Heteroceres, I : 2 I 9.
Type-species: Sphinx parce Fabricius, 1775. Designated by Rothschild and
Jordan, 1903. Novit . .Z,oologicae, g, supplement: 387.
NOTE-Rothschild and Jordan (1903: 387) designated Sphinx pan Cramer [1780] as typespecies of Hemeroplanes Hubner, [1819], thus making the genus a senior synonym of
Calliomma Walker ( =Callionima Lucas). At the same time they proposed Leucorampha
(type-species: Sphinx triptolemus Cramer, [1780] by original designation) for triptolemus
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(Cram.), dijfusa R. & J., ornatus (Roths.) and longistriga R. & J. They either ignored or did
not know of Kirby's designation of Sphinx triptolemus Cramer [ 1780] as type-species of
Hemeroplanes. The results are that Leucorampha is an isogenotypic synonym of Hemeroplanes
and that the four mentioned species of Leucorampha must be placed in Hemeroplanes.

Callionima is a small, neotropical genus, again, of which only one species, parce, reaches the
southern portion of our region. The moths are consistently shades of brown and orange and
are quite trim creatures. Most of them have either one or two silver marks at the end of
the cell on the forewing. The male genitalia are of the Erinnyis type with both uncus and
gnathos divided; the lobes of the uncus are very broad apically; the valva bears a patch
of fine setae medially and a patch of long, stout spines at the end of the saccular process;
the saccus is moderately well developed; and the aedoeagus is unarmed. The female genitalia
have the genital plate modified with a lateral pair of heavily sclerotized units which appear
to be extended away from the surface of the genital plate; the ostium bursae is on the anterior
margin of the genital plate; the ductus bursae is heavily sclerotized for a short distance
basally; and a single, linear signum is present on the corpus bursae. The known larvae are
pale green with a pair of dorsolateral stripes running from the head to the base of the caudal
horn; the body tapers somewhat from the last segment to the first; and a moderately stout
caudal horn is present in the last instar. Pupation occurs in a cocoon spun in leaflitter at the
surface of the ground.

Callionima parce (Fabricius)
PL.

ro, 'FIG. 8 (McD. 759).

Sphinx parce Fabricius, 1775, Systema Entomologiae, 543.
Type locality: Brazil.
Sphinx licastus Cramer, [1782], Uitlandsche Kapellen, 4: 250 (index), pl. 381, figs. A, B.
Type locality: Surinam.
Sphinx galianna Burmeister, 1856, Abhandl. der Natuiforschende Ges. zu Halle, 3, Sitzungsberichte: 63.
Type locality: Brazil.

The orange brown of the forewings, the more intense orange of the hindwings and the
metallic silvery spot at the end of the cell of the forewing will immediately serve to separate
parce from the other sphingids in our area. The immature stages are unknown. The larva of
Callionima inuus (R. & J.) is known to feed on an apocynaceous plant, and thus members of
this plant family might be tried for caterpillars of parce. Paree has been taken in southern
Florida in April and August, southern Texas, and the mountains of southeastern Arizona
in September.
GENUS

Perigonia Herrich-Schaffer

Perigonia Herrich-Schaffer, [1854], Sammlung neuer oder wenzg bekannter
aussereuropaischer Schmetterlinge, 1: fig. 106.
(Tentative names for species and genera were printed on the accompanying
covers.)
- - - - - - - - - - - - ~Type-species: Perzgonza stulta Herrich-Schaffer, [ 1854]. Monotypy.
Perigonia is a moderately small, neotropical genus of which one species has been recorded
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from the southeastern United States. The moths are generally much alike in that the forewings are shades of brown and yellow brown, the outer margin is waved but not scalloped;
the hindwing has a bright yellow to orange median band, and there is another, smaller,
yellow patch at the anal angle. The male genitalia are quite similar to those of Aellopos
species in that both the uncus and gnathos are divided, but the lobes of the gnathos lie in the
same direction as do those of the uncus; the valvae are slightly asymmetrical; the saccal area
is broad; and the aedoeagus terminates in a long, slender, whiplike structure. In the female
genitalia the base of the ductus bursae is heavily sclerotized; the ostium bursae lies in the
membrane anterad of the genital plate which is a relatively narrow, V-shaped band. The
larva is much as for species of Manduca. Pupation occurs in a cell just below the surface
of the ground.

Perigonia lusca (Fabricius)
PL. IO, FIG. IO

(McD. 763).

Sphinx lusca Fabricius, 1777, Genera Insectorum, 272.
Type locality: Am. Merid. (Central America).
Perigonia lusca bahamensis B. P. Clark, 1919, Proc. New England Zoological Club, 6: I08,

pl. 12, fig. 4.
Type locality: Andros Island, Bahamas.

The streamlined shape, the transverse markings of the forewing and the bright yellow-orange
median band and small patch of orange at the anal angle of the hindwing will, in combination, serve for recognition of lusca. Moss ( 1920: 400, pl. 7) described and figured the mature
larva of lusca. Dorsally, it is pale bluish green becoming yellowish green ventrally; there is an
off-white dorsal stripe; the seven pairs of oblique, white lines starting on the fourth segment
are bordered dorsally with darker green which continues onto the caudal horn; and the
thoracic legs are banded with black just beyond the base. In Peru the larva feeds on species
of coffee. If it does breed in our region, it may feed on another member of the Rubiaceae.
Lusca has been taken in southern Florida throughout the year. Adults come to light.
GENUS

Aellopos Hubner
Aellopos Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 131.
Type-species: Sphinx titan Cramer, [ 1777]. Designated by Grote, 1873,
Bull. Buffalo Soc. Nat. Sci., 1: 19.

Superficially, the species of Aellopos may be described as small, stout-bodied sphingids with
the forewings brown overlaid with yellow brown. The head almost comes to a point on the
frons; the labial palpi are relatively short and tightly appressed to the head; the forewings
have a series of white or translucent spots or dots on the outer three-fourths; and our species
have a silvery-white band on the dorsal surface of the abdomen. The male genitalia have
both the uncus and gnathos divided with the lobes of each directed caudally; the valvae are
relatively long and slender; the aedoeagus is long, slender and extended into a whiplike
point (just before the slender tip are two patches of stout setae and at the apex of the whiplike structure is a combination of stout setae and one or two slender setae); and the vesica
is unarmed. In the female genitalia the ostium bursae is located about two-thirds back on
January 1971

109

THE MOTHS OF NOR TH AMERICA

the genital plate and somewhat left of center; the base of the ductus bursae is more heavily
sclerotized than the distal part which also is heavily sclerotized; the corpus bursae is lightly
sclerotized; and the signum is a long, broad, sclerotized patch with numerous inwardly
projecting teeth. The larvae are typical hornworm caterpillars. Pupation occurs in a loosely
spun cocoon just below the surface of the ground. According to Moss ( 1920 : 402) the pupa
is short and "dumpy". Members of the genus are widespread throughout the American
tropics; four of them reach the southern part of our area; and one of the latter has been
taken as far north as southern Canada. They may be separated by the following key:

KEY TO SPECIES OF AELLOPOS
1. Forewing with well-defined black spot
at end of cell ........ . . . . . . . . . . . . . . . 2
- Forewing lacking spot at end of cell .... fadus
p. I 12
2. Forewing with two, relatively parallel
bands of white or translucent dots, the
inner one in a straight row . . . . . . . . . . titan
p. I I I
Forewing lacking inner series of white
dots ..... .. . . . . . . . . . . . . . . . . . . . . . 3

3. Mesal surface of third through fifth
tarsal segments of foreleg uniformly
dark brown (in male these same segments much broadened, appearing
club shaped in toto) . . . . . . . . . . . . clavipes
P· I I I
Apices of third through fifth tarsal
segments of foreleg pale beige on inner
surface (segments normal in male) ... tantalus
this page

Aellopos tantalus (Linnaeus)
PL. 10, FIG.

11.

TEXT FIGS.

12 k; 15 a, c (McD. 764).

Sphinx tantalus Linnaeus, 1758, Systema Naturae (10th Edition), 1: 493.
Type locality: calidus regionibus [South America?].
Sphinx ixion Linnaeus, 1758, ibid.
Type locality: calidus regionibus [South America?].
Sphinx zonata Drury, 1773, Illustrations of Natural History,
Type locality: St. Christopher (St. Kitts).

2:

index;

1:

pl. 26, fig. 5.

Sphinx terpunctata Goeze, 1780, Entomologische Beytrage, 3: 216.
Type locality: St. Christopher (St. Kitts).
Macroglossa [sic] sisyphus Burmeister, 1856, Abhandl. der Naturforschende Ges. zu Halle, 3,
Sit;::,ungsberichte: 74.
Type locality: Rio de Janeiro, Brazil.

Tantalus is very near clavipes; however, one simple manner to separate them is that the two
species seem to be allopatric: tantalus occurs in Florida and northward, clavipes occurs in
Texas and then perhaps north. Additional points of distinction are that in the male genitalia
the whiplike part of the aedoeagus has only two, stout setae in tantalus, whereas that of
clavipes has six, stout setae. And, the bridging portion (ventral) of the gnathos in tantalus is
very much anterad, and there is a heavil~lemtiz_ed band_aLthis-µoint,-wher~as-in-clavipe.)-·- - - - ~
the sclerotization of the gnathos ventrally is general. Also, tantalus lacks a subscaphium;
clavipes has one. The female genitalia are much as described for the genus. The larva of
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tantalus is not known; however, it is likely to
feed on a rubiaceous plant. Tantalus is on the
wing throughout the year from St. Augustine,
Florida and south. It is a day flier. There are
two additional records from the literature,
one from southern Michigan in early June
and one from Albany, New York. These two
specimens have not been examined by me,
and so their identity is unknown.

Aellopos clavipes (Rothschild and Jordan),
NEW STATUS
PL. 10, FIG.

12.

TEXT FIGS.

15 b, d (McD. 764, in

part).

Sesia tantalus clavipes Rothschild and Jordan, 1903.
Novit. Zoologicae, 9, supplement: 436.
Type locality: Guadalajara, Mexico.

FIGURE 15: MALE GENITAL FEATURES
OF AELLOPOS SPECIES
a. Aedoeagus of A. tantalus. b. Tegumen of A. clavipes.
c. Tegumen of A. tantalus. d. Aedoeagus of A. clavipes.

Clavipes is very near tantalus but may be
separated by the characters indicated in the
key and genital characters given in the
discussion of tantalus. The immature stages
are unknown, but a guess is that the caterpillar will feed on a rubiaceous plant. Clavipes
was described from Guadalajara, and I have
seen several specimens from the Brownsville,
Texas area. Those with dates were collected
in August.

Aellopos titan (Cramer)
PL. 10, FIG.

14 (McD. 765).

Sphinx titan Cramer, [1777], Uitlandsche Kapellen,
Type locality: Surinam.

2:

151 (index), pl. 142, fig. F.

Titan may readily be recognized by the combination of having a black spot at the end of the

cell of the forewing and by having two rows of white to translucent white spots on the forewing. Superficially, it is nearestfadus from which it differs by having the black spot on the
forewing. Both the male and female genitalia of titan are very similar to those of tantalus.
One of the major points of difference is that the anterior margin of the tegumen does not
come as near to the posterior margin medially in titan as it does in tantalus. Moss (1920:
402, pl. 7) described and figured the last larval instar of both titan andfadus. His reason for
discussing both under one heading was that they appeared to him to be indistinguishable
at times. There are two color forms, one of which has a basic pattern of greenish white to
off white; the other is brown. The larva has a darker green, median band running from the
January 1971

I II

THE MOTHS OF NOR TH AMERICA

head to the base of the caudal horn and seven pairs of oblique, white bands which are margined dorsally with darker green or black lines; the first and last pairs are banded heavily
with black dorsally and are more prominent than the others; the last runs on to the base of
the horn; the prolegs are pale at the base and darker green apically; on the first four segments of the body there is a pair of dorsolateral, white lines that are darker on the dorsal
margin; the caudal horn may be green marked heavily on the anterior surface with black;
and the anal prolegs are heavily marked with black. The larva feeds on rubiaceous plants.
Titan has been collected in many places in the eastern United States but nowhere commonly. It apparently is a strong flier and this accounts for the scattered distribution records.
It has been taken in the southern third of Florida in June and July with some frequency, then
north to New York and Michigan (Chippewa Co.) in the middle of July, west to Missouri
and Arkansas and south to southern Texas. Specimens from Little Rock, Arkansas were
taken in September and October visiting phlox blossoms in the late afternoon.

Aellopos fadus (Cramer)
PL. IO, FIG.

13.

Sphinx fadus Cramer, [1776], Uitlandsche Kapellen, 1: 152 (index), pl. 61, fig. C.
Type locality: Surinam.
Macroglossum annulosum Swainson, 1823, ,Zoological Illustrations, 3: pl. 132, upper figure.
Type locality: Brazil.
Macroglossa [sic] balteata Kirtland, I 85 I, The Famity Visitor,
Type locality: Poland, Mahoning Co., Ohio.

2 :

26 I.

Fadus may most easily be recognized by lacking a black spot at the end of the cell in the forewing and by having two, parallel rows of white spots on the forewing. The outer row of white
spots tends to be more nearly straight than in the other three species. The male and female
genitalia are very similar to those of tantalus. As was pointed out under titan, the larvae feed
on rubiaceous plants and are very similar to those of titan. Fadus has been taken relatively
infrequently in our region. These few specimens have come from Florida City, Florida in
November; Washington Co., Arkansas in late September (at flowers of Abelia); and one
specimen from Galveston, Texas in early December. Fadus ranges south to Paraguay and
Argentina.
GENUS

Enyo Hubner
Enyo Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 132.
Type-species: Sphinx fegeus Cramer [ 1780], given as phegeus in the Verzeichniss, which is considered a synonym of Sphinx lugubris Linnaeus, 1771.
Designated by Grote, 1873, Bull. Buffalo Soc. Nat. Sci., 1: 20.
Epistor Boisduval, [1875], Histoire Naturelle des Insectes. Species General des
Lepidopteres Heteroceres, I : 296.
Type-species: Sphinx lugubris Linnaeus, 1771. Designated by Rothschild and
Jordan, 1903, Novit. ,Zoologicae, 9, supplement: 401.

Enyo was assocrntectwith Hemeroplanes, Cautethia, Perigonia, Madoryx, and Aellopos by Rothschild and Jordan; however, in their treatment ( 1903: 402) they point out that the species
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are relatively anomalous, particularly in characters of the male and female genitalia. Also,
the caterpillars would tend to remove them from the genera with which they were supposed
to be allied. The genus is not closely associated with Erinnyis because neither the uncus nor
gnathos is divided; the valvae are asymmetrical; and the aedoeagus is slender and produced
on one side as a slender projection. In the female genitalia the genital plate and base of the
ductus bursae is somewhat asymmetrical (a feature that does not occur among the genera
closely associated with Erinnyis). However, these features do ally Enyo with Hemaris. The larva
is more nearly like those of Hemaris species than those of Erinnyis and allies and is another
indication that the genus was incorrectly placed. The extremely long, slender, pointed
uncus with a series of three narrow projections on the ventral surface, the abrupt termination
of the gnathos, the slightly asymmetrical valvae and the well-developed saccus will in
combination separate the genus from other sphingids. The caterpillar is much like that of a
normal sphingid with series of oblique, lateral lines and a well-developed caudal horn. The
known species are neotropical, and only two reach our area. These may be separated by
the following key.

KEY TO SPECIES OF ENYO
1.

Hindwing cream white on anal
margin . . . . . . . . . . . . . . . . . . . ocypete (d')
p. I 14
Hindwing unicolorous gray . . . . . . . . . . . . 2

2.

First and second segments of labial
palpus pale gray brown, ventral sur-

face of eye apparently margined with
a pale line . . . . . . . . . . . . . . . . . . . lugubris
this page
First and second segments of labial
palpus brown, ventral margin of eye
not bordered with a pale line ..... ocypete (<;!)
p. 114

Enyo lugubris (Linnaeus)
PL. IO, FIG.

7.

TEXT FIGS.

13 b, c (McD. 760).

Sphinx lugubris Linnaeus, 1771, Mantissa Plantarum Altera, 53 7.
Type locality: America, Antigoa (Antigua).
Sphinxfegeus Cramer, [1780], Uitlandsche Kapellen, 3: 174 (index), pl.
Type locality: none given [Surinam].

225,

fig. E.

Epistor luctuosus Boisduval, [1875], Histoire Naturelle des Jnsectes. Species General des Lepidopteres
Heteroceres, I : 298.
Type locality: Brazil.

Lugubris may readily be recognized by the nearly unicolorous gray hindwing and by the
first and second segments of the labial palpus being pale gray. The valvae of the male
genitalia are slightly asymmetrical with the saccular area having a pointed projection on the
left valva only, and the apex of the right valva is blunt as contrasted with the pointed apex
of the left valva. The larva, as described and figured by Moss ( 1920: 398, pl. 7, 1o), is
extremely variable in color and maculation. A common form is pale blue green or greenish
white with a pair of dorsolateral, white bands running from the head to the base of the
caudal horn and a series of eight pairs of oblique, white and green bands on the third
through tenth segments. This basic plan may be modified by the ground color changing to
gray green or yellow green and by being mottled with black on the prolegs and the body
January z97z
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segments. Food plants are given as members of the Vitaceae ( Vitis species, Ampelopsis species
and Cissus species). Pupation occurs in a cell a short distance under the surface of the ground.
Lugubris has been collected in the southern parts of the United States from Arizona east
to Florida and north along the coast to South Carolina with some regularity and as far north
as southern Michigan as a stray. It is common in Florida throughout the year, common in
coastal South Carolina from September through November at light, occasional in Mississippi
from August through October and North Carolina in November. Glick (in litt.) says that the
species is occasional in the Brownsville area.

Enyo ocypete (Linnaeus)
PL. IO, FIG.

g (McD. 761).

Sphinx ocypete Linnaeus, 1758, Systema Naturae ( 10th Edition), I: 489.
Type locality: in calidus regionibus [Neotropical Region].
Sphinx camertus Cramer, [1780], Uitlandsche Kapellen, 3: 174 (index), pl.
Type locality: Surinam.

225,

fig. A.

Sphinx danum Cramer, [1780], ibid., fig. B.
Type locality: Surinam.

Males of ocypete may be separated from those of lugubris by the creamy-white patch on the anal
margin of the hindwing. The females are very similar to those of lugubris but can be separated
by the labial pal pi being dark. Also, the upper surface of the forewing often has a blue-gray
cast on the posterior part of the outer half. The species is obviously sexually dimorphic, and
this led Cramer to describe each sex as a different species. The valvae of the male genitalia
are slightly asymmetrical but not as much as for lugubris. The left valva has a slight projection (flange) at the apex of the saccular region. Moss (1920: 398, pl. 7, 10) described and
illustrated the larva, and he pointed out that it is not always distinguishable froµi that of
lugubris. Each is variable. As for lugubris, the larva feeds on various species of vitaceous plants.
Ocypete is almost questionable as to occurrence in our region. Kimball ( I 965: 64) gives a
record of Stemper, Florida in May; however he says that it may not be valid. In addition
there is one specimen labelled Florida in the United States National Museum.
GEN us

Hemaris Dalman
Hemaris Dalman, 18 I 6, Kong!. Vetenskaps Academiens Handlingar, 1816: 207.
Type-species: Sphinxfuciformis Linnaeus, 1758. Original designation.
Haemorrhagia Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 173.
Type-species: Sesia thysbe Fabricius, 177 5. Designated by Grote, 1873, Bull.
Buffalo Soc. Nat. Sci. 1: 18.
Chamaesesia Grote, 1877, Bull. Buffalo Soc. Nat. Sci., 3: 220.
Type-species: Haemorrhagia gracilis Grote and Robinson, 1865. Monotypy.

Hemaris is a moderate-sized genus of the northern hemisphere. No species have been recorded from South America or the Ethio2ian Region. The moths are g_uite distinctive in
that the wings have varying-sized areas free of scales. This is a condition that results from
loosely attached scales being shed almost as soon as the moths start flying. The antenna is
l
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clavate in both sexes, and the apex is slender and recurved. The male genitalia are quite
similar to those of Aellopos with asymmetrical valvae caused mainly by differences in the
saccular region; the gnathos is undivided, heavily sclerotized and with a broad apex; the
uncus is a single lobe, but it appears as though two lobes have been fused together with a
prominent, dorsomedial line in the area of fusion; the juxta is moderately well developed and
diamond shaped; the aedoeagus is slender with the distal part developed as a slender lobe;
the vesica is unarmed. The female genitalia are somewhat asymmetrical in that the ostium
bursae is on the left side and before the narrow genital plate; the ductus bursae is relatively
short, broad and varyingly sclerotized, immediately followed by the broad corpus bursae;
a signum may be present or absent. The bursa copulatrix is relatively short in comparison
with that of Aellopos species. Interestingly, both in Aellopos and Hemaris the abdominal segments are very heavily sclerotized. When the scales are removed, the segments remain
nearly opaque. However, the heavily sclerotized units are plates that can be removed from
the body leaving a semimembranous unit below. I know of no other group within the
Lepidoptera where such occurs. The larva is a typical hornworm with a granulose body.
The oblique lines are absent. Maculation is limited to a dark area around the spiracles, the
dark caudal horn and presence or absence of pale, dorsolateral lines. Pupation occurs in a
cocoon in leaflitter at the surface of the ground.
Our members of this genus are highly variable, in part. But at the same time given
populations tend to be quite constant in maculation and size. This has led to naming of
numerous forms, varieties and species in the past. It appears as though the species vary in
the following ways: 1, number of broods-in a given area, particularly in the south where the
species are multivoltine, spring and summer broods tend to be quite different in appearance;
2, geographically-specimens of a given species tend to be darker and larger in southern
regions as contrasted with smaller, often hairy or fuzzy specimens of the same species in the
north or. at higher elevations in the mountain systems of the West. Our four species may be
separated by the following key:
KEY TO SPECIES OF HEMARIS
I.

2.

Ventral surface of thorax yellow, not
banded with dark scales . . . . . . . . . . . . . . . 3
Ventral surface of thorax yellow,
banded from anterior to posterior
margin with a pair ofred or black lines ..... 2
Bands on ventral surface of thorax red
brown; dark, outer margin of fore- and
hindwings relatively broad ........ gracilis
p. I 17
Bands on ventral surface of thorax
black; dark, outer margin of fore- and

hindwings very narrow at tornus of
forewing and on all of hindwing . . . . diffinis
p. I 17
3. Ventral surface of abdomen red brown
to dark brown, cell of forewing with a
medial row of scales . . . . . . . . . . . . . . thysbe
this page
Ventral surface of abdomen yellow
except for black, apical tuft; cell of
forewing lacking dark scales . . . . . . . . senta
p. 119

Hemaris thysbe (Fabricius) (Humming-bird Moth, Common Clear-wing)
PL. IO, FIGS.

16-18 (McD. 767).

Sesia thysbe Fabricius, 1775, Systema Entomologiae, 548.
Type locality: America.
January r97r
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Sphinx pelasgus Cramer, [ 1780], Uitlandsche Kapellen, 3: 176 (index), pl. 248, fig. B.
Type locality: New York, Jamaica.
Sesia cimbiciformis Stephens, 1828, Illustrations of British Entomology. Haustellata,
Type locality: North America.

1 :

135.

Sesia ru.ficaudi~ Kirby, 1837, Fauna Boreali-Americana, 4 : 303.
Type locality: Canada, New Jersey.
Sesia fuscicaudis Walker, 1856, List
the British Museum, 8: 83.
Type locality: Georgia.

ef the Specimens of Lepidopterous Insects in the Collection of

Haemorrhagia buffaloensis Grote and Robinson, 1867, Ann. Lyceum Nat. Hist. New York, 8: 6,
pl. 16, figs. 18-19.
Type locality: Buffalo, New York.
Haemorrhagiafloridensis Grote and Robinson, 1867, op. cit., 8, pl. 16, fig. 20.
Type locality: Florida.
Sesia uniformis Grote and Robinson, 1868, Trans. American Ent. Soc.,
Type locality: none given.

2:

181.

Macroglossa [sic] etolus Boisduval, [1875], Histoire Nature/le des Insectes. Species General des
Lepidopteres Heteroceres, I: 370.
Type locality: United States.
Macroglossa [sic] pyramus Boisduval, [1875], op. cit., 372 .
Type locality: Northern United States.

Some of the variation shown by thysbe is illustrated on plate 10, figures 16-18. Points to be
noticed are the outline of the dark margin of the forewing: in figure 16 the margin is relatively
smooth, whereas in figures 1 7 and 18 there is a tooth mark extending inward between each
of the veins. And, the banding of the abdomen is relatively narrow in figure 16 and very
broad in figure 18. The general coloration of the moth shown in figure 17 is much darker
than that of the other two specimens. As pointed out in the generic discussion, the darker
specimens represent either the summer brood if the species is bivoltine or represent southern
populations. Specimens with a dentate, outer margin occur from Quebec south to Florida and
Texas; however, there are very few specimens of this sort known from the north. In contrast
specimens, such as shown in figure 16, are common in the north from Newfoundland south
to Ohio and Illinois (rarely farther south). This form occurs across the country and is the
one found in Alaska. The male has a well-developed saccular region with the apex of the
right sacculus developed as a long lobe bearing a series of strong setae on the inner surface
apically; the apex of the left sacculus is free, broadly lo bate and not as long as the right one.
In addition, the ventral margin of the valva is more sinuous on the left side than on the right
side. In the female genitalia the ductus bursae has two, inwardly folded, supporting structures on the dorsal surface; a single, linear signum with dentate projections on the lateral
margins is present. I have examined dissections of specimens from most of the range of thysbe
and representing a selection of color forms and have found no significant differences among
the preparations. For this reason, and because of the known variation in maculation within
- - - - - ~s~o_nie_populations.,J_am_tr.eating---alLof----th €----fo1::m-S-a-s-0-n€-SJIBGie <:c,- - - - - - - - - - - - - - The larva and pupa are typical for the group. The caterpillars have been reared from a
series of plants including European cranberry bush (Viburnum opulus L.), hawthorns (Crataegus
0
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species), cherries and plums (Prunus species), honeysuckle (Lonicera species) and snowberry
(Symphoricarpos species) .
Thysbe ranges from Newfoundland to Florida, across to Texas, north along the eastern
Great Plains, west to southern British Columbia, then north to Alaska (near Fairbanks)
and Northwest Territories (Norman Wells). Where the species is single brooded, adults
occur in the summer. In the south it is bivoltine and may occur from March through June
and again from August through October. Adults normally are found at flowers in the daytime. They may be distinguished from bumblebees by continuing to hover while taking
nectar, whereas bumblebees stop flying and crawl into the flower.

Hemaris gracilis (Grote and Robinson)
PL. 10, FIG.

15 (McD. 768).

Haemorrhagia gracilis Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 174, pl. 3,
figs. 1-2.
Type locality: Atlantic District.

Gracilis is generally the least common of our four species of Hemaris; however, it has been
taken commonly at wild azalea flowers near Myrtle Beach, South Carolina. It closely
resembles thysbe but may easily be separated by the pair of red-brown bands on the ventrolateral surface of the thorax. The species is somewhat variable in coloration from having
a greenish cast on the thorax and base of the wings to having the thorax yellow green
to dark brown. Specimens from South Carolina and Florida are very dark brown rather
consistently, and an occasional specimen from Ontario is as dark. The male genitalia
are distinctive in that neither saccular margin has a free, apical lobe; the right saccular
margin is extended as a broad shoulder for a longer distance than the left one. In the
female genitalia the ductus bursae is very lightly sclerotized, and the corpus bursae
lacks a signum. To date the immature stages are unknown; however, Forbes (1948: 196)
has suggested that the larva might feed on lambkill laurel (Kalmia angustifolia L.). Gracilis
appears to be double brooded throughout much of its range which is from Nova Scotia to
central Florida along the East Coast and west through the New England states to Michigan
and perhaps Wisconsin. In the north it may be double brooded or have an extremely long
emergence period. It has been taken in Nova Scotia from early June to early August, in
Michigan from the end of May through early July, New York in mid-May and July, South
Carolina in April and central Florida in late March. Adults have been taken at flowers
during the day.

Hemaris diffinis (Boisduval) (Snowberry Clearwing)
PL.

11,

FIGS.

1-13.

TEXT FIGS.

12f-j, l; 13 e-h (McD. 770).

Macroglossa [sic] diffinis Boisduval, 1836, Histoire Naturelle des Insectes. Species General des
Lepidopteres, Atlas accompanying volume 1: pl. 15, fig. 2.

Type locality: North America.
Macroglossa [sic] thetis Boisduval, 1855, Bull. Soc. Ent. France, XXXII.
Type locality: California.
Sesia axillaris Grote and Robinson, 1868, Trans. American Ent. Soc., 2: 180.

Type locality: Texas.
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Hemaris tenuis Grote, 1873, Bull. Buffalo Soc. Nat. Sci., I: 4, pl. 1, fig. 6.
Type locality: West Farms, New York; Berks Co., Pennsylvania.
Hemaris marginalis Grote, 1873, op. cit.,
Type locality: Michigan.

I:

6, pl. 1. fig.

IO.

Hemaris palpalis Grote, 1874, op. cit., 2: 145.
Type locality: Gilroy, British Columbia.
Sesia grotei Butler, 1874, Ann. Mag. Nat. Hist., (4) 14: 365.
Type locality: Texas.
Macroglossa [sic]fumosa Strecker, 1874, Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and
Exotic, 93.
Type locality: Albany, New York.
Macroglossa [sic] aethra Strecker, 1875, op. cit., 107.
Type locality: Montreal.
Hemaris cynoglossum Henry Edwards, 1875, Proc. California Acad. Sci., 6: 88.
Type locality: Napa Co., Big Trees, Calaveras Co., California; Vancouver Island, British
Columbia.
Hemaris rubens Henry Edwards, 1875, ibid.
Type locality: Oregon; Lake Tahoe, California.
Hemaris metathetis Butler, [ 1877J, Trans. Zool. Soc. London, 9: 519.
Type locality: Texas.
Haemorrhagia di.ffinis ariadne Barnes and McDunnough, 19 IO, Psyche, I 7: 202.
Type locality: Denver, Colorado.
Hemaris di.ffinis mcdunnoughi B. P. Clark, 1927, Proc. New England Zoological Club, 9:
Type locality: Senator Mts., Arizona.

104.

Hemaris di.ffinisjordani Barnes and Benjamin, 1927, Bull. Southern California Acad. Sci., 26: 51.
Type locality: Southern Utah.

Dijfinis is yet another species that varies seasonally, geographically and individually. The
series of figures on plate 11 (numbers 1-13) gives an idea as to the range of variation in
maculation and size to be expected for this species. In addition, the undersurface of the body
is variably marked insofar as the amount of black and areas of black on the thorax, abdomen
and legs are concerned. A somewhat difficult aspect, at least initially, has been that the
species does present a generally uniform facies for any population and brood in many parts
of the range. Recognition of these populations has led to several different names being proposed, often by the same author. In the male genitalia the apex of the sacculus is free on
both valvae; however, that of the right valva is about two times as long as that on the left;
the valvae are relatively broad; and the ventral margin is normally straight (slightly incurved in some Californian specimens). In the female genitalia the bursa copulatrix is as
described for the genus. A signum is lacking, and the ductus bursae is heavily sclerotized.
Dissections were made of 24 specimens, mainly males, of what appears to be the range of
variation in maculation, size and distribution. Slight differences occur, but none that is
GGnsist~nt- <~>r- G0H@-1a-t-eEl- wit-h----t-he- 0t-he-r- v-a-r-i-a-t-i0""·-. - - - - - - - - - - ~
Dijfinis has been reared on several occasions, and the life history has been published by
various authors. Eliot and Soule ( 1902: 71-77) described the larva, pupa and adult based
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on their rearing. Smyth ( 1 goo: 584) was the first to rear the species from known adults and
thus to learn that different broods of dijfinis had been given separate names. The larvae feed
on various species of dogbane (Apocynum species), dwarf bushhoneysuckle (Diervilla lonicera
Mill.), snowberry (Symphoricarpos species) and honeysuckle (Lonieera species).
Dijfinis is generally distributed from Nova Scotia to Florida across to California and
north to British Columbia and Northwest Territories (Fort Smith). Adults appear to be on
the wing from spring into midsummer. It is double brooded to the northern United States
and southern Alberta and British Columbia.

Hemaris senta (Strecker)
PL. 11, FIG. 14

(McD. 769).

Macroglossa [sic] senta Strecker, 1878, in Ruffner, Annual Report
1878, I 858, pl. 2, fig. I.
Type locality: Tierra Amarilla, New Mexico.
Hemaris brucei French, 1890, Can. Ent.,
Type locality: Colorado.

22:

of the Chief of Engineers for

133.

Senta is questionably distinct from dijfinis. It differs from the latter by having the undersurface of the thorax and abdomen yellow except for the anal tuft. The male genitalia are
not separable from those of dijfinis. The ductus bursae of the female genitalia is slightly
broader than that of dijfinis. To date the immature stages are unknown. A good project for
someone living in Colorado, Utah or Wyoming would be to obtain females of senta, try to
obtain eggs and to carry through to the next generation of adults. By so doing, much needed
information would be obtained on characters of the immature stages and whether only
senta-type adults are produced. Senta is known from Colorado, Utah, Wyoming and British
Columbia (Kaslo) and is on the wing from late May through mid-August. A short series
from Kaslo, British Columbia was taken at sugar (perhaps during the day?).
The names senta and brucei have been applied in two ways. Rothschild and Jordan (1903)
treated senta as a synonym of dijfinis and brucei as a distinct species. They did not examine
type specimens. Barnes and McDunnough (1910: 203) treated brucei as a synonym of senta
and recognized senta as a distinct species. They studied Strecker's type and said that none
of the type series of brucei was extant. However, on the basis of French's description brucei
equalled senta. I am following the latter treatment.
TRIBE

Philampelini Burmeister
Type-genus: Philampelus Harris, 1839, now considered a synonym of
Eumorpha Hubner, [1807].

In the male genitalia the saccus is very broad and well developed; the apex of the sacculus
usually bears a strong, slender, curved projection; the gnathos is absent; the uncus is a
long, stout spine; the aedoeagus has a more heavily sclerotized, slender process at the apex
which tends to be very drawn out; and the vesica is unarmed. In the female genitalia the
genital plate is very short and consists only of the lamella postvaginalis; the ostium bursae
is anterad of the genital plate; the heavily sclerotized portion of the ductus bursae is very
short; and the remainder of the ductus bursae is very long, gradually broadening to the
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FIGURE 16: STRUCTURAL FEATURES OF PHILAMPELINI
a. Venation of male Eumorpha achemon.
b. Frenulum of male Eumorpha achemon.

- --

e. Ventral view of female genitalia (segments 9 and r o omitted),
Eumorphafasciata.
- - -----=- ----c-------;;---;;-------c------::c--- -:--------:-- - -- - - - ------jF.c
. Aedeeagus-ef-Eumorpha-labrusca"".- - - - - - - c. Frenulum of female Eumorpha achemon.
g. Male genitalia (right valva and aedoeagus omitted), Eumorpha
d. Terminal segments of male antenna, Eumorpha achemon.
labruscae.
h. Scales on caudal margins of terga, Eumorpha pandorus.
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corpus bursae. The spines of the abdominal segments of the adults are in a single series
and very strong. The larva has the third body segment swollen into which the head and
first and second body segments can be drawn; in the early instars the horn is very slender
and often curled forward with a single loop; in the last instar the horn is replaced with a
buttonlike structure.
The Philampelini is the smallest tribe of the Macroglossinae, consisting of two genera and
20 species on the world level. Of these Eumorpha is confined to the New World with the
greatest development in the Neotropical Region. The second, Tinostoma Rothschild and
Jordan, is endemic in the Hawaiian Islands. Nine species of Eumorpha occur in North
America north of Mexico.
GENUS

Eumorpha Hubner
Eumorpha Hubner, [1807], Sammlung exotischer Schmetterlinge, 1: [167].
Type-species : Sphinx labruscae Linnaeus, 1 758. Monotypy.
Pholus Hubner, [1819], Ver;::,eichniss bekannter Schmettlinge [sic], 134.
Type-species: Sphinx crantor Cramer, [ 1777], now considered a synonym of
Sphinx achemon Drury, 1773. Designated by Kirby, 1892, Synonymic Catalogue
of Lepidoptera Heterocera, 1 : 670.
Daphnis Hubner, [1819], ibid.
Type-species: Sphinx eacus Cramer [ 1780]. Designated by Rothschild and
Jordan, 1903, Novit. ,Zoologicae, 9, supplement: 4 76.
Argeus Hubner, [ 1819], ibid.
Type-species: Sphinx labruscae Linnaeus, 1758. Designated by Grote, 1873,
Bull. Buffalo Soc. Nat. Sci., I: 22.
Dupo Hubner, [1819], op. cit., 137.
Type-species: Sphinx vitis Linnaeus, 1758. Designated by Kirby, 1892,
Synonymic Catalogue of Lepidoptera Heterocera, 1 : 668.
Philampelus Harris, 1839, American ]our. Sci. and Arts, 36: 286.
Type-species: Daphnis pandorus Hubner, [1821]. Designated by Grote,
1873, Bull. Buffalo Soc. Nat. Sci., 1: 21.

Eumorpha is a moderate-sized genus of the Neotropical Region of which several members
reach their northern limits in the southern parts of our area. Once seen, the moths are
readily recognizable by their large size (wing length 35 to 76+ mm) and the relatively
uniform pattern of which the most prominent aspect is a dark, rectangular bar on the
posterior margin of the forewing at one-hal£ Another superficial character common to most
of them is that the thorax has a pair of triangular, dark marks extending from the base
of the forewing nearly to the middle of the thorax. The antennae are relatively slender and
have an apical hook. It is on the basis of the male and female genitalia that the genus is
most distinctive. Here, the saccus is very broad and well developed; the apex of the sacculus
is a stout, hook-shaped unit (sometimes with a short lobe in front of the hook); the valva is
relatively broad; the gnathos is absent; the uncus is a long, heavily sclerotized hook; the
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aedoeagus usually is slender; and the vesica is unarmed. In the female genitalia the genital
plate is very short and posterad of the ostium bursae; the base of the ductus bursae is very
heavily sclerotized and asymmetrical being somewhat twisted to the left side; the remainder
of the ductus bursae is lightly sclerotized and long; the sign um is a long, slender plate with
two lateral rows of toothed projections. The bursa copulatrix is relatively long in relation to
the entire genitalia as contrasted with that of other groups such as the Smerinthini. The
larvae are stout bodied with the caudal horn often being replaced with a button in the last
instar. Maculation is often confined to a series of lunules around the spiracles. The third
thoracic segment is very large, and the head and first two thoracic segments are withdrawn
into it when the larva is resting or disturbed. The pupa is large, shining and dark brown.
Pupation occurs in a chamber in the soil. The larvae feed on members of the grape (Vitaceae),
dogbane (Apocynaceae) and evening-primrose ( Onagraceae) families. The species come to light
and are attracted to flowers as adults. Some of them are relatively strong fliers and have been
found several hundred miles from what is presumed to be their nearest breeding area. The
nine species occurring in our area may be separated by the following key:
KEY TO SPECIES OF EUMORPHA
1.

2.

-

Upper surface of forewing bright green,
upper ~urface of hindwing pale purple
on disc . . . . . . . . . . . . . . . . . . . . . labruscae
p. 127
Upper surface of forewing not bright
green or mottled green, but shades of
gray green and brown, upper surface
of hindwing not purple . . . . . . . . . . . . . . . 2
Forewing with a broad, yellowish-gray
band running from base to apex . . . . . . . . . 3
Forewing lacking such a band ...... .. .. 4

3. Outer margin of hindwing pink on
upper surface, first abdominal tergum
pale gray brown .. . ... . . . . . .. .. fasciata
p. 126
Outer margin of hindwing yellowish
gray dusted with brown, first abdominal tergum dark olive bordered
with white posteriorly . . . . . . . . . . . . . vztis
p. I 26
4. Upper surface ofhindwing red or pink
basally .. .. .. .... ... .. ... ........ 5
- Upper surface of hindwing olive or
yellow green basally . . . . . . . . . . . . . . . . . 6
5. Upper surface of hindwing pink on
basal half, upper surface of forewing
pale yellow gray to gray brown ..... achemon
p. 124
Upper surface of hindwing red brown
to pink, upper surface of forewing
122

dark brown with pale yellow-gray and
steel-gray markings .. . . . ... . . . . .. typhon
p. 125
6. Undersurface of wings yellow green ..
pandorus (in part)
p. 124
Undersurface of wings shades of
brown . ...... . . ...... . .. .. ..... . 7
7. Upper surface of forewing with dark
spot or spots at end of cell, lacking a
distinct yellowish-brown streak from
base nearly to outer margin .. . ........ . 8
Upper surface of forewing lacking a
dark spot at end of cell, a yellowishbrown streak running from base nearly
to middle of outer margin . . . . . . . . . . eacus
p. 125
8. Forewing lacking black markings, a
single dark spot at end of cell ... . . anchemola
p. 123
Forewing with black markings, two
black spots at end of cell .. . ........ . . . g
g. Posterior margin offorewing dark from
base to rectangular dark mark .....
pandorus (in part)
p. 124
ostenor margm of forewing pale
from base to rectangular dark mark . . satellitia
p. 123
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Eumorpha anchemola (Cramer),
PL.

11,

FIG.

NE

w co MB 1 NATION

15 (McD. 771).

Sphinx anchemolus Cramer, [1780], Uitlandsche Kapellen, 3: 173 (index), pl. 224, fig. C.
Type locality: Surinam.

The relatively uniform coloring of the forewings of anchemola is quite distinctive. The various
markings are distinct mainly by shade rather than by hue. Also, this is the largest species of
Eumorpha that occurs in our region. The larva is well illustrated by Moss (1912, 100, pl. 12).
The mature larva is yellowish green; markings are restricted to three pairs of large lunules
on the eighth through tenth body segments; on the preceding four segments is a dorsal spot
somewhat anterad of the spiracles; dorsally the segments are marked with small, black
circles. The larva has been reared from species of Ampelopsis. One specimen of anchemola
has been taken at Kerrville, Texas. Its normal range is from Mexico south to northern
Argentina.

Eumorpha satellitia (Linnaeus),
PL.

11,

FIG.

NEW COMB IN AT ION

18 (McD. 772, in part).

Sphinx satellitia Linnaeus,

l

77 l, Mantissa Plantarum Altera, 539.

Type locality: Jamaica.
Sphinx licaon Cramer, [ 1776], Uitlandsche Kapellen,

I :

153 (index), pl. 55, fig. A.

Type locality: West Indies.

Rothschild and Jordan (1903: 480) treated a group of names as being synonymous with
satellitia. These included licaon, pandorus, ampelophagus, analis, and posticatus. Subsequently,
Clark described intermedia which was later treated as a subspecies of satellitia. Examination of
the male and female genitalia of several specimens of this group reveals that two species are
involved. The South American, Central American and Antillean populations all are
satellitia. The species occurring in most of the United States and southern Canada is pandorus.
The maculational difference that separates them is that on the posterior margin of the forewing satellitia is relatively pale from the base to the rectangular, dark mark, whereas pandorus
has this area uniformly dark green. Both species vary in several ways, particularly in coloration from shades of brown into olive green and green on the forewings and with shades of
purple black to pale purple on the ·hindwings. On the undersurface satellitia usually is pale
brown; pandorus usually is yellow green; however, some specimens of pandorus are pale brown.
Differences in the male genitalia between the two species are relatively minor but nevertheless apparent: the saccus of satellitia is somewhat broader in relation to the length than
that of pandorus; the uncus of satellitia is longer in relation to the tegumen than that of
pandorus; and the aedoeagus of satellitia is longer in relation to the genitalia than is that of
pandorus. It is in the female genitalia that the differences are most obvious, namely that the
heavily sclerotized portion of the ductus bursae of satellitia is very broad with the ostium
bursae extending across the entire genital segment, whereas the same structure of pandorus
is about one-third the width of the genital segment and is far less heavily sclerotized. With
the recognition of two species it appears as though we have no written record of the immature stages of satellitia. Moss ( 1920: 403) reported a larva as having been reared on
treebine (Cissus species) ; however, he did not record the characters of this specimen. I have
seen a small number of specimens of satellitia from the Brownsville, Texas area, and they were
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123

THE MOTHS OF NOR TH AMERICA

collected between mid-June and mid-November. One specimen in the United States National
Museum bears a record that it was reared from grape.

Eumorpha pandorus (Hubner),
PL.

11,

FIG.

19. TEXT

FIG.

NEW COMBINATION

16 h (McD. 772, in part).

Daphnis pandorus Hubner, [1821], Sammlung exotischer Schmetterlinge,
Type locality: none given.

2:

Philampelus pandorus ampelophaga Walker, 1856, List of the Specimens
Insects in the Collection of the British Museum, 8: 174.
Type locality: none given.
NOTE-Name cited in synonymy and attributed to Harris.

pl. [161].

of the Lepidopterous

Pholus intermedia B. P. Clark, 1917, Proc. New England Zoological Club, 6: 67, pl. 9, fig.
Type locality: Baton Rouge, Louisiana.

1.

Adults of pandorus may be separated from those of satellitia as indicated under satellitia.
Specimens from the Gulf Coast and perhaps the lower Mississippi Valley into Missouri have
the forewings much browner than do those from the East Coast. The figure given by Hubner
for the species is a bit difficult to reconcile with most specimens of pandorus; the coloration in
general might pass, but the maculation is not quite right. However, inasmuch as the
Hubnerian specimen is no longer extant and because the name has been applied to our North
American species, I shall continue this usage. Eliot and Soule ( 1902: 102-111) described
and figured the larva and adult of pandorus. The mature larva is red brown or green; the
major maculation is a series of cream-white, paired, oblique lunules on the fifth through
tenth body segments-the last five surround the spiracles; the first one is dorsad of the
spiracle-the caudal horn is replaced with an eyelike button; and dorsally, the larva bears
several black dots, particularly on the anterior part of the body. Larvae have been reared on
ampelopsis (Ampelopsis species), grape ( Vitis species) and Virginia creeper (Parthenocissus
species).
Pandorus has a moderate range from Brownsville, Texas, and central Florida north to
Nova Scotia and the southern half of Michigan. In the south adults are on the wing from
May into September and October. Farther north pandorus is a summer species occurring
from June through August. Interestingly, the northernmost record, that from Nova Scotia,
came from a pupa from which an adult was reared. Thus, the species can upon occasion
have a successful generation relatively far north. The only known Texas record is from
Brownsville.

Eumorpha achemon (Drury),
PL.

11,

FIG.

17. TEXT

FIGS.

NEW COMBINATION

(Achemon Sphinx)

16 a-d (McD. 773).

Sphinx achemon Drury, 1773, Illustrations
index).
Type locality: Jamaica.

of Natural History,

Sphinx crantor Cramer, [1777], Uitlandsche Kapellen,
Type locality: lndes Orientates [in error].

2:

2:

51, pl. 29, fig. 1 (name in

148 (index), pl. 104, fig. A.

The light pink on the basal half of the hindwings will immediately separate achemon from
other members of the genus. Both the male and female genitalia are typical for the group,
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and they are not overly distinctive at the species level; however, the base of the ductus
bursae is less twisted than in many other species. Eliot and Soule (1902: 102-111) described
and illustrated the immature stages of achemon, and Holland ( 1903: 66) figured the mature
larva. The mature larva usually is brown to yellow brown with six pairs of lateral, oblique,
cream-white blotches; each blotch is comprised of three subunits as contrasted with the evenmargined marks of pandorus; the dorsal and lateral surfaces are heavily marked with small,
black spots. The larva feeds on various species of grape (Vitis species) and ampelopsis
(Ampelopsis species). Achemon is widely distributed in our area, occurring from Florida, north
to Massachusetts, west to Michigan (southern half of Lower Peninsula), then south and west
through Missouri and eastern Kansas to Texas. It also occurs in southern Arizona, north to
the Coconino Plateau and California except for the Sierra Nevadas. It would appear, as
though the species entered the United States from both eastern and western Mexico. It is
double brooded in many parts of its range, occurring from mid to late spring into August.
Dates for Arizona are July in the south and late June in the central part.

Eumorpha eacus (Cramer),
PL, I I, FIG,

NEW COMBINATION

16.

Sphinx eacus Cramer, [ 1780], Uitlandsche Kapellen, 3: I 74 (index), pl. 285, fig. E.
Type locality: Surinam.
Daphnis megeacus Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 134.
Type locality: none given.

Eacus is a moderate-sized species of Eumorpha with a very distinctive, pale, yellow-brown
streak running from the base of the forewing nearly to the outer margin and paralleling the
posterior margin. The male and female genitalia are typical for the genus. Moss ( 1920: 404,
pl. 9) described and illustrated the later larval stages of eacus. The fully grown larva is very
pale greenish white to yellow green becoming darker green ventrally; it has seven pairs of
lateral, oblique, pale stripes, which run from the posteroventral margin of a segment to the
anterodorsal part of a segment; the dark part of each band is continued on the preceding
segment. The larva feeds on a species of Jussieua in the Onagraceae. Eacus occurs in South
America from southern Brazil north through Mexico. One specimen, undated, has been
taken at Brownsville, Texas.

Eumorpha typhon (Klug),
PL. 12, FIG. 1

NEW COMBINATION

(McD. 774).

Sphinx typhon Klug, 1836, Neue Schmetterlinge,
Type locality: Mexico.

I:

3, pl. 3, fig.

I.

The deep, rich, red brown and brown of the upper surface of the wings of typhon are quite
distinctive. The hindwing is pink basally, becoming red to red brown medially. Barnes (in
litt.) noted that his collector in Arizona had reared typhon; however, even though there is a
series of pupae in the collection, no data accompany them, so it is impossible to indicate the
food plant or describe the larva. Typhon has a relatively limited distribution from southern
Arizona to Honduras. The moth can be common at light in the mountains of southern
Arizona. Adults have been taken from June through August.
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Eumorpha vitis (Linnaeus),
PL.

12,

FIG.

NE w

co MB IN AT ION (Vine Sphinx)

2 (McD. 775).

Sphinx vitis Linnaeus, 1758, Systema Naturae (10th Edition), 1: 491.
Type locality: America.
Philampelus hornbeckiana Harris, 1839, American ]our. Sci. and Arts, 36: 299.
Type locality: St. Thomas, West Indies.
Philampelus linnei Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 182, pl. 3, fig. 3.
Type locality: Atlantic and tropical insular districts.

Both controversy and confusion have existed as to the proper name to be applied to this
particular species. Much of it is a result of interpretation of various editions of plates put out
by Merian [1705]; however, Rothschild andJordan (1903: 491) and Zopp (1954: 243) point
out rather adequately that the species with a band of pink along the anal margin but not
on the outer margin of the hindwing is the one to which the name vitis refers. The species
with pink on both the anal and outer margins of the hind wing is fasciata of Sulzer. Both the
male and female genitalia are typical for the genus. The free apex of the saccular process in
the male is very long and relatively stout at the base; the sacculus has a shoulder on the
ventral margin just before the beginning of the free lobe. Moss (1912: IOI, pl. 12, 15)
described and figured the larva and pupa of vitis. The mature larva has two or three color
forms. One is dark pink; the others are yellow green to pale green; there are five pairs of
oblique, white bands running from the posteroventral part of a segment to the anterodorsal
part, and they are not continued onto the preceding segments; there is a pair of dorsolateral
bands running from the fourth to eleventh segments; and the thoracic segments are often
covered with a series of small, black dots. The larval food is grape (Vitis species).
P. vitis has a wide range throughout the Neotropical Region and occurs as far north as
l\fassachusetts as a stray. It is generally common in southern Texas and Florida, but Mather
(in litt.) indicates that it has not been taken often in Mississippi. Adults have been taken in
some of the mountains of southern Arizona toward the end of July through September.
Kimball ( 1965: 66) stated that vitis is double brooded in Florida, occurring in April and
May and again in July through October.

Eumorphafasciata (Sulzer),
PL.

12,

FIG.

4.

TEXT FIG.

NEW COMB IN AT ION

16 e (McD. 776).

Sphinx fasciatus Sulzer, 1776, Abgekur:::,le Geschichte der Insecten,
Type locality: America.

1 :

151, pl. 20, fig.

I.

Dupo jussieuae Hilbner, [1819], Ver:::,eichniss bekannter Schmettlinge [sic], 137.
Type locality: none given.
Sphinx strigilis Vogel, 1822, Schmetterlings-Cabinetfur Kinder, part 3: 17, pl. 6, fig. 7.
Type locality: New York.

Fasciata may easily be separated from vitis by the characters just pointed out under vitis.
In fasciata the anal and outer margins are broadly bordered with pink, and the forewing
_ _ _ _ _____,,h=a=s~a~ pale yellowish,,_gray_band-I.Unning- f:rnm-th~base--t0-the--a13eK.--+he-ma-le-genit-a-li-a- are- - ~
quite distinctive: the free lobe at the apex of the sacculus is quite short and immediately in
front of it is a shorter, broad, rounded lobe; the basal part of the sacculus is very broad and
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somewhat triangular. l\foss (1912: 102, pl. 11, 15) described and figured the larva and pupa
of this species. The last instar larva comes in several color forms ranging from yellow green
to green to yellow and red, yellow and green, and green and red. The basic pattern consists
of a relatively non-marked body with seven pairs of oblique, lateral lines starting on the fifth
segments and running to the eleventh; each of these lines is continued onto the preceding
segment as for eacus; there is a dorsolateral pair of pale bands running from the head or
second body segment to the eleventh segment. The varying color combinations consist of a
change of almost any segment of the pattern to another color; the bands usually are pale
(white, yellow or pale green), and the body may be ringed with darker units of red, black or
dark green; the caudal horn is replaced not by a button but by a short lobe; and the head
bears two pairs oflateral, dark bands. The larvae feed on onagraceous plants.
Fasciata is a neotropical species that ranges from northern Argentina to Nova Scotia. In
our area it occurs mainly along the east coast, around the Gulf of Mexico and then in
southern Arizona and southern California. It is a resident as far north as South Carolina
(perhaps North Carolina), Mississippi, Arizona and California. North of these areas most
specimens have been taken as strays at light. In Florida it is general throughout the year;
in coastal South Carolina it is two brooded, occurring from late May through July and again
from the end of August through October. Fasciata is moderately common in central Arkansas
from the middle ofJuly through mid-October and has often been taken at flowers. Curiously,
with the rather extensive collecting done in Missouri, no specimens have been taken there.

Eumorpha labruscae (Linnaeus) (Gaudy Sphinx)
PL.

12,

FIG.

7.

TEXT FIGS.

161, g (McD. 777).

Sphinx labruscae Linnaeus, 1758, Systema Naturae (10th Edition), 1: 491.
Type locality: America.
Sphinx clotho Fabricius (not Cramer), 1775, Systema Entomologiae, 540.
Type locality: None given.

Labruscae is perhaps the most exotic appearing species of Eumorpha that we have. The deep
green of the forewings contrasts strongly with the purple and black of the hindwings. On the
undersurface the wings are a lovely combination of yellow green and gray purple. This combination of color characters alone will suffice for recognition of adults of labruscae. The male
and female genitalia are typical for the genus. Moss ( 1g12: 104, pl. 13, 15) described the
larva and pupa. In the early instars the larva bears a very slender caudal horn that is coiled
at the tip. The horn is replaced by a button in the last instar. The larva basically is a combination of shades of brown and cream gray; the ventral surface under the six pairs of
yellowish-white lunules is brown; immediately above the paired lunules is a pale area;
dorsally the larva is brown; the anterior margin of most segments has a light patch; and the
third segment has a pair oflateral eyelike spots. When disturbed, the larva retracts the head,
first and second thoracic segments into the third thoracic segment with the result that the
"eyes" appear to be at the front of a snake. The pupa is yellowish brown with the base of the
tongue slightly projecting from the head. ivfoss very specifically stated that the larva was
found exclusively on species of ampelopsis; however, others have recorded it from vine
(Cissus species), grape ( Vitis species) and Christmas bush eupatorium (Eupatorium odoratum L.) .
January 1971
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Although labruscae probably is a resident as far north as northern Florida and southern
Texas, it has been taken as a stray in southern Michigan in September and November,
northern Maine and southern Saskatchewan.
TR I BE

Macroglossini Harris
Type-genus: Macroglossum Scopoli, 1777.
Nephelini Rothschild and Jordan.

In the male genitalia the saccus may be developed as a slender process from the middle of
the vinculum; the saccular margin is less heavily sclerotized than in the preceding tribes
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FIGURE q: STRUCTURAL FEATURES OF MACROGLOSSINI
a. Venation of male Amphion nessus.
e. Terminal segments of male antenna, Arctonotus lucidus.
b. Frenulum of male Amphion nessus.
f. Dorsal view of pilifer, Darapsa myron.
c. Frenulum of female Amphion nessus.
g. Dorsal view of pilifer, Hyles lineata.
d. Terminal segments of male antenna, Hyles gallii. h. Terminal segments of male antenna, Proserpinus flavofasciata.
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FIGURE 18: STRUCTURAL FEATURES OF MACROGLOSSINI
a.
b.
c.
d.

Aedoeagus of Xylophanes pluto.
Aedoeagus of Darapsa myron.
Aedoeagus of Amphion nessus.
Male genitalia (left valva and aedoeagus omitted), Xylophanes
pluto.
e. Scales from outer surface of valva, Xylophanes pluto.
f. Male genitalia (left valva and aedoeagus omitted), Darapsa
myron.
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g. Scales from outer surface of valva, Darapsa myron.

h. Male genitalia (left valva and aedoeagus omitted), Amphion
nessus.
i. Ventral view of eighth abdominal segment and base of ductus
bursae, Xylophanes pluto.
j. Ventral view of eighth abdominal segment and base of ductus
bursae, Darapsa myron.
k. Ventral view of eighth abdominal segment and base of ductus
bursae, Amphion nessus.
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and often does not have a free apex; the combination of uncus and gnathos is unique in that
both are directed caudally and appear nearly as a cylinder at the base with the base of each
being very broad; the apices of each are heavily sclerotized and taper to a point; the
aedoeagus usually bears a single or bifid, digitate process at the apex; the vesica is unarmed
or armed with very small spinules. In the female genitalia the genital piate usually is developed posterad of the ostium bursae and is very short; the heavily sclerotized part of the
ductus bursae usually is very short; and the remainder of the ductus bursae broadens
gradually to the corpus bursae. The larvae are somewhat diverse: the caudal horn may be
present and well developed, short and stubby or replaced with a buttonlike structure; the
paired, oblique, lateral lines may run either anteriorly or posteriorly; the fourth body
segment is often larger than the anterior segments so that the larva may pull the head
somewhat into it but not completely so as with the larvae of the Philampelini; often there
are paired eyespots on the fourth body segment.
The Macroglossini is the largest tribe of the subfamily Macroglossinae and has more than
60 genera and 400 species on the world level. This group is well developed in the IndoAustralian and Ethiopian Regions and the New World. In North America north of Mexico
there are 10 genera and 25 species. Of this group some are holarctic in distribution; some are
essentially neotropical with some species occurring in the southern parts of our area; and
most are endemic in our region.

GEN us

Cautethia Grote
Oenosanda Walker, 1856, List of the Specimens oj Lepidopterous Insects in the
Collection of the British Museum, 8: 231.
Type-species: Oenosanda noctuiformis Walker, 1856. Monotypy.
NOTE-Oenosanda Walker, 1856 in the Sphingidae is preoccupied by Oenosanda Walker,

1856 in the Lymantriidae.

Cautethia Grote, (1865), Ann. Lyceum Nat. Hist. New York, 8: 202.
Type-species: Oenosanda noctuiformis Walker, 1856. Monotypy.
NOTE-Cautethia is a replacement name for Oenosanda Walker, 1856 in the Sphingidae.

The genus Cautethia has been incorrectly placed among such genera as Pachylia, Madoryx,
Callionima, etc. On the basis of the male and female genitalia as well as the general
habitus of the moth, I am associating it with members of the Macroglossini. The male
genitalia have an undivided uncus; the gnathos is present and well developed; the saccular
margin of the valva is moderately well developed with a short, free apex; and the genitalia
are symmetrical. A slight anomaly is that the aedoeagus, rather than having a transverse
flange or structure at the apex, is short, stout and simple. The vesica is generally armed with
fine spicules. The female genitalia have the ductus bursae long, moderately broad and
straight walled; the corpus bursae is very short and has an accessory bursae that is as large
as the main part of the corpus bursae; a signum is absent. The larva is somewhat similar to
those of Darapsa in that the body tapers from the fourth through first segments, and the
- - - - - ~kad_is_r_r.)ative)y_smalLin-r-elati-0-n-t0-th€l--b0d-yc.-.- - - - - - - - - - - - - - - - - - Cautethia species occur in the northern neotropics, mainly in Central America and the
Antilles. Two species have definitely been reported from our region, and a third may be
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present. They probably cannot be separated on the basis of maculation. One, grotei, has
been found only in Florida, and it may subsequently be taken farther north. The other two,
spuria and yucatana, should occur in Texas. I have not seen adequate series of spuria or
yucatana to determine whether maculational characters are present to separate them. On
the basis of the male genitalia all three are distinct; these are the characters used in the
following key :
KEY TO SPECIES OF CAUTETHIA
I.

Ventral hook or point ofuncus at apex
of uncus; gnathos down turned and
sharply upturned at apex, a broad
plate . . . . . . . . . . . . . . . . . . . . . . . . grotei
this page
Point of uncus well before apex of
uncus; gnathos with two lobes apically,

not downcurved . . . . . . . . . . . . . . . . . . . .
2.

2

Ventral margin of lobes of gnathos
excavated before apex . . . . . . . . . . yucatana
p. 132
Ventral margin of lobes of gnathos not
excavated . . . . . . . . . . . . . . . . . . . . . spuria
p. 132

Cautethia grotei Henry Edwards
PL.

ro,

FIG.

4.

TEXT FIG.

19 a (McD. 762).

Cautethia grotei Henry Edwards, 1882, Papilio, 2: ro.
Type locality: Indian River, Florida.

Grotei is a moderately variable species in maculation. Generally, the forewings are relatively
pale, having a somewhat silvery cast; however, many specimens have the basal area of the
forewing quite dark. In addition, the dark border on the hindwing tends to be somewhat
narrower than in spuria andyucatana and follow the margin of the wing. Usually the most
prominent dark mark on the forewing is the black, triangular mark running from the tornal
angle into the wing. Dyar (1896: 385 and 1900: 255) described the larval stages of grotei.
The mature caterpillar is pale yellow green with a pair of subdorsal lines from the second

FIGURE 19: MALE GENITAL FEATURES OF CAUTETHIA SPECIES
a. Lateral view of uncus and gnathos, C. grotei. b. Lateral view of uncus and gnathos, C. spuria.
c. Semilateral view of uncus and gnathos, C. yucatana.
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body segment to the caudal horn. Laterally, there are several pairs of oblique bands running from the posterior margin to the anterior margin as in Eumorpha and Darapsa. These
bands are darker green than the adjacent parts of the body. The food plant is Davids milkberry (Chiococca alba (L.), A. Hitchc.) a member of the Rubiaceae. Grotei was described from
east-central Florida, and it has been taken in Cuba and the Bahamas. It is common in
southern Florida with the peak of abundance in May. Moths have been taken at flowers at
dusk and at light.

Cautethia spuria (Boisduval)
PL. IO, FIG.

5.

TEXT FIG. I9

b.

Oenosanda spuria Boisduval, [ I 87 5], Histoire Naturelle des lnsectes. Species General des Lepidopteres
Heteroceres, 1 : 3 19.
Type locality: Mexico.

As pointed out under the generic discussion, spuria is a Mexican species that barely reaches
our region. It can be determined with assurance on the basis of the genitalia. Very little is
known about the species. It was described from Mexico without a specific locality. Benjamin
collected a specimen in the Brownsville region in early October 1928, and Glick has taken
the species with some regularity in recent years.

Cautethia yucatana B. P. Clark
PL. 14, FIG.

5•

TEXT FIG. 19 C.

Cautethiayucatana B. P. Clark, 1919, Proc. New England ,Zoological Club, 6:
Type locality: lzamal, Yucatan.

107.

Yucatana has not been taken within our region to date. Those specimens reported to be such
have proved to be spuria upon examination of the genitalia. Very little is known concerning
this species except that it does occur in the Yucatan peninsula and that it may be found in
Texas in the future.
GEN us

Sphecodina Blanchard
Sphecodina Blanchard, 1840, Histoire Naturelle des Insectes, 3: 478.
Type-species: Thyreus abbottii Swainson, [ 1821]. Monotypy.
Brachynota Boisduval, 1870, Considerations sur des Lepidopteres Envoyes du
Guatemala a M . de l' Orza, 66.
Type-species: Thyreus abbottii Swainson, [ 18~.?I]. Monotypy.
Maredus Kirby, 1880, ]our. Royal Soc. Dublin, (2) 2: 330.
Type-species: Thyreus abbottii Swainson, [ 182 1]. Monotypy.

Sphecodina is a small genus with two included species. One occurs in the eastern N earctic
Region the other in the eastern Palearctic Region. The tibia of the foreleg is unarmed; a
pulvillus is present; the antenna is thickest just before the middle and tapers gradually to
- - - - - -~th_e CUIYed_apex..;_ancLthe-abd.omen~aI"-S-fou.¼-0-r- mBF@-f)a-i-F-s-0f-l-a-t-e-ra-l-sea-le-t-uft-s-~-I-n-the-ma-le- -- genitalia the apex of the sacculus has a short, stout, free lobe; the saccus is well developed;
and the apex of the aedoeagus bears a rounded flange, the outer margin of which is toothed.
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In the female genitalia the base of the ductus bursae is very heavily sclerotized; the remainder of the ductus bursae is relatively broad, and the corpus bursae is expanded from
this; the signum is very long, about two-thirds the length of the corpus bursae, and slender;
and the genital plate is very short laterally, broader medially, with a pair of sclerotized
bands extending toward the ostium bursae. The abdominal sclerites are very broad giving the
moths a fat-bodied appearance. The mature larva is variable in maculation, but basically
it bears pairs of faint, oblique, lateral lines, and the caudal horn is replaced with a buttonlike structure in all but the first instar. The pupa has a relatively long cremaster, and
pupation occurs in a cell in the soil.

Sphecodina abbottii (Swainson) (Abbott's Sphinx)
PL. 12, FIG. 11 (McD. 781).

Thyreus abbottii Swainson, (1821), ,Zoological Illustrations, 2: pl. 60.
Type locality: Georgia.

The illustration will immediately serve for recognition of adults of abbottii. The moths are
relatively consistent in maculation. The major difference is the amount of yellow to yellow
brown present on the forewings and the wing length. The male and female genitalia are as
given for the genus. Eliot and Soule ( 1902: 84-88) described and figured the larva and adult
of abbottii. The larva is extremely variable in maculation with two main forms. One has a
series oflongitudinal lines from the head to the caudal horn and has a series of oblique, dark
lines running through the spiracles; dorsally, there is a very faint medial line and a pair of
dorsolateral lines running from the head to the caudal horn; and the head has two broad,
submedial bands and a broad, lateral band. In the second form the basic maculation is
similar except that there are broad, semicircular areas on the dorsal surface of most segments;
the area below the spiracles and above the leg bases is concolorous with the dorsal areas;
and the body is generally brownish pink with pale green blotches. Larval food plants are
various species of grape (Vitis species) and ampelopsis (Ampelopsis species). Abbottii seems to
be limited in distribution to the eastern part of our area, occurring from northern Florida
and Mississippi north to southern Canada and the southern part of Michigan. In the north
it seems to be a late spring and early summer species, occurring from mid-May to mid-June
in Michigan and Maine. Farther south in coastal South Carolina adults are on the wing
from late March through August. The only Florida record is for early July. Arkansas
records are for early May and mid-July. Adults of abbottii have been taken at light, flowers
and at bait. It is essentially a dusk flier. Howe (in litt.) indicates that honeysuckle blossoms
and sap of willow trees are often frequented by this species.
GENUS

Deidamia Clemens
Deidamia Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia, second series,
4: 1 37·
Type-species: Pterogon? inscriptum Harris, 1839. Monotypy.
Tricholon Boisduval, [1875], Histoire Naturelle des lnsectes. Species General des
Lepidopteres Heteroceres, I: 302.
Type-species: Pterogon? inscriptum Harris, 1839. Monotypy.
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Deidamia is a mono basic genus whose sole species occurs in the eastern part of our area. The
wing outline of D. inscripta is very similar to that of species of Sphecodina and Amphion;
however, the antenna is broadest before the middle; the head has a broad, median crest;
the foretibia is unarmed; the tarsus has a pulvillus; the abdomen lacks pairs of lateral scale
tufts; and the last abdominal segment has three scale tufts, two lateral and one mesal. In
the male genitalia the apex of the sacculus has a long, slender, free lobe; the apex of the
aedoeagus has both a long, digitate process and a toothed flange. In the female genitalia
the genita] plate is very short and is connected medially with the heavily sclerotized part
of the ductus bursae; the remainder of the ductus bursae and corpus bursae are not readily
separable; and the signum is relatively short. The abdominal segments are much less wide
in Deidamia than in Sphecodina. The mature larva is nearly immaculate except for a pair of
pale, dorsolateral lines and a very pale, medial line; the head has a pair of faint, yellowgreen lateral lines; and the caudal horn is moderately well developed. In the earlier instars
there are faint, oblique, lateral lines. Pupation occurs in a chamber in the soil.

Deidamia inscripta (Harris) (Lettered Sphinx)
PL.

12,

FIG.

g (McD. 782).

Pterogon? inscriptum Harris, I 839, American ]our. Sci. and Arts, 36: 306.

Type locality: Indiana.

Of our sphingids inscripta might be confused only with Madoryx pseudothyreus; however, as
pointed out under the latter species, pseudothyreus has silver-white spots at the end of the
cell of the forewing that are lacking in inscripta. In addition inscripta is a much smaller species
with a wing length of 19 to 26 mm. Characters of the male and female genitalia are as given
under the generic discussion. Eliot and Soule ( 1902: 89-94) described and figured the larva,
pupa and adult of inscripta. The mature larva has a moderately well-defined pair of dorsolateral bands on the thoracic segments; these are continued very weakly to the base of the
caudal horn; seven or eight pairs oflateral, oblique lines may be present in various degrees
of development; and the head has a pair of yellow-green, lateral bands. The pupa is
relatively distinct because of the three projections on the head and the generally granulose
body surface. Larval food plants are various species of ampelopsis (Ampelopsis species),
Virginia creeper (Parthenocissus species) and grape ( Vitis species).
lnscripta occurs from northern Florida and Mississippi to the southern half of the Lower
Peninsula of Michigan and Wisconsin and east to southern Ontario and Quebec. It appears
to be single brooded throughout its range. Adults are on the wing very early in the spring to
as late as mid-June in Michigan. Adults fly both during the day and night and may be found
at flowers, at bait and at light. Although the species has been thought to be relatively uncommon by many collectors, trap lights running through the night in coastal South Carolina
have shown that the species can be very common but that it flies just before dawn.
GENUS

Arctonotus Boisduval
Arctonotus Boisduval, 18.52, Ann. Soc. Ent. France, 2nd series, IO: 3Lg._
Type-species: Arctonotus lucidus Boisduval, 1852. Monotypy.

Arctonotus is a mono basic genus whose sole species occurs in the western part of our area from
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FASCICLE 2 I

SPHINGOIDEA

California north to Washington and Idaho. The antenna of the female is more slender in
relation to that of the male than for most of the species in genera allied with Arctonotus. The
male antenna is relatively broad at the middle and tapers to each end, and the distal part is
slightly curved. The head has a medial scale crest; the eyes are lashed dorsally; the foretibia is extremely heavily armed with three or four, long, stout spines; and the pulvillus
is absent. In the male genitalia the sacculus is represented by a more heavily sclerotized fold
that does not have a free apex; the saccular margin of the valva is slightly concave from the
middle to the apex; a narrow, short saccus is present; and the apex of the aedoeagus has a
short, digitate process which is preceded by a narrow band that curves around the aedoeagus.
In the female genitalia the genital plate is extremely short laterally, somewhat broader
medially; there is a sclerotized band that extends forward medially from each side; the ostium
bursae lies between these bands; the base of the ductus bursae is very short and heavily
sclerotized; the remainder of the bursa copulatrix is membranous; and the corpus bursae
is relatively broad and bears a tear-shaped signum. The mature larva is somewhat similar
to that of Sphecodina abbottii; however, the paired, oblique lines run from the posteroventral
margin to the anterodorsal margin of the segments and the caudal horn is replaced with a
black buttonlike spot. Pupation occurs in a chamber in the soil.

Arctonotus lucidus
PL.

12,

FIGS.

12, 13.

TEXT FIG.

17 e (McD. 783).

Arctonotus lucidus Boisduval, 1852, Ann. Soc. Ent. France, 2nd series,

IO:

319.

Type locality: San Francisco, California.
Arctonotus lucidus clarki Barnes and Benjamin, 1923, Contrib. Nat. Hist. Lepidoptera North
America, 5 (2): 69.

Type locality: Pullman, Washington.

The combination of a very stout body plus the green to olive-green color of the forewings
and pale rose pink of the hind wing will separate lucidus from our other sphingids. The male
and female genitalia are as described for the genus. The species is somewhat variable in
coloration. Specimens from Oregon and north often are much darker running into greenish
black; however, the genitalia of the northern specimens are much the same as for those from
the south. Comstock and Henne (1943: 167-171) described the life history and figured the
mature larva and pupa. In the first instars the larva has a relatively small caudal horn that
is slightly curved forward. Dorsally and laterally the mature larva is dark greenish black;
dorsally this is interrupted with transverse, white bands that have a black patch medially;
there are six pairs of dorsolateral white dots on the dorsal, dark area from segments four
through nine; below the spiracles is an irregular, white line composed of a series of oblique
lines that run from the posteroventral margin to the anterodorsal part of the segments; a dark
band borders the white area and passes through the spiracles; the ventral surface is gray
green; and there is a pair of faint, pale lines running from the head to the caudal button.
The larva was reared on an evening primrose (Oenothera dentata var. campestris Jepson). The
moth flies very early in the year, and gravid females were captured in late January at
Newhall, California. Specimens in the United States National Museum bear dates of midJanuary into February for California, mid-February for Oregon, from mid-February to
January 1971
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mid-March for Pullman, Washington, and early March for one specimen from Orofino,
Idaho. Adults have been collected at flowers during the day.
GENUS

Amphion Hubner
Amphion Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 135.
Type-species: Sphinx nessus Cramer. [ 1777]. Designated by Grote, 1873,
Bull. Buffalo Acad. Nat Sci., 1: 19.

Amphion is a mono basic genus whose sole species occurs in the eastern part of our region. The
moth lacks a median, scale crest on the head; the foretibia is armed with moderately stout
spines (not nearly as stout as for Arctonotus); and a pulvillus is present. In the male genitalia
the apex of the sacculus has a short, rounded lobe; the saccus is present; and the apex of the
aedoeagus has a digitate process that terminates in a sharp point. In the female genitalia the
genital plate is extremely short laterally and is widened somewhat medially; the ostium
bursae is anterad of this heavily sclerotized plate in a membranous region; the heavily
sclerotized base of the ductus bursae is relatively long; the remainder of the ductus bursae
is short and broadens to the corpus bursae; a single, tear-shaped signum is present. The
abdominal segments are relatively broad. The mature larva is much like that of Sphecodina
abbottii with lateral, paired, oblique lines and numerous, faint, irregular blotches and spots;
it bears a short caudal horn. The pupa has the caudal half of the body much narrower and
more tapering than for most sphingids, and the cremaster is long and pointed. Pupation
occurs in a chamber in the soil.

Amphion nessus (Cramer)
PL.

12,

FIGS.

15, 17.

TEXT FIGS.

17 a-c; 18 c, h, k (McD. 785).

Sphinx nessus Cramer, [1777], Uitlandsche Kapellen,
Type locality: Virginia.

2:

150 (index), pl. 107, fig. D.

Amphion nessusfloridensis B. P. Clark, 1920, Proc. New England Zoological Club, 7: 73.
Type locality: Parish, Florida.

The dark reddish brown of the wings, the reddish-orange medial band of the hind wings and
the bright yellow band at the base of two abdominal segments plus the tufted apex of the
abdomen will suffice for recognition of nessus. Nessus varies somewhat in coloration from
having a pale band of reddish orange on the hindwing to specimens in which most of this is
absent except for a yellow patch on the costal margin. Clark proposed the name fioridensis
for Floridian specimens in which the color appears to be quite dark brown; however, specimens from Long Island can be equally as dark. The male and female genitalia are as given
in the generic discussion. Eliot and Soule ( 1902: 79-83) described the larva and adult of
nessus. The mature caterpillar is pale brown granulated with yellow; laterally there are nine
pairs (or ten) of oblique, dark lines that run through the spiracles; ventrad of these is a slightly
paler area; there is an interrupted, medial line from the head to the base of the caudal horn;
on the thoracic segments is a pair of dorsolateral, dark lines; the caudal horn is short and
_ _ _ _ _ _b'-"l=ack-;-th.e-baS€s~tlrn-f}Fillgg:s-h-a-v€l-a- n-a-r--r~w,--ElRl'-k- 0ancl.-~---and-the-hea-d-i-s- dark- medi-a-Hy-and pale yellowish green laterally. Recorded food plants are grape ( Vitis species), ampelopsis
(Ampelopsis species) and pepper (Capsicum species). The latter seems somewhat unusual.
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Nessus has been taken from Florida, north to Nova Scotia, west to Calgary, Alberta and
south to Kansas. In the south it is multiple brooded, occurring from February through
September in Florida; in coastal South Carolina it is two brooded, adults occurring from
March through mid-May and again in July through September. It is single brooded in
New York and north where it is on the wing from late spring through early summer. Adults
are day and dusk fliers and are readily attracted to various sorts of baits as well as flowers.
a EN us Proserpinus Hubner

Proserpinus Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 132.
Type-species: Sphinx oenotherae Denis and Schiffermiiller, 1776, which is
considered to be a synonym of Sphinx proserpina Pallas, 1772. Designated by
Grote, 1873, Bull. BuJfalo Acad. Nat. Sci., 1: 20.
Lepisesia Grote, 1865, Proc. Ent. Soc. Philadelphia, 5: 38.
Type-species: Macroglossaflavofasciata Walker, 1856. Monotypy.
Pogocolon Boisduval, [1875], Histoire Naturelle des Insectes. Species General des
Lepidopteres Heteroceres, 1 : 314.
Type-species: Sphinx gaurae J. E. Smith, 1797. Designated by Rothschild and
Jordan, 1903, Novit. :(,oologicae, 9, supplement: 608.
Dieneces Butler, 1881, Ann. and Mag. Nat. Hist., (5) 8: 308.
Type-species: Pterogon clarkiae Boisduval, 1852. Monotypy.
Proserpinus is a moderately small, holarctic genus. One species,proserpina, occurs in the Palearctic
Region and six occur in the Nearctic Region. As a_genus the species are either very diverse
from one another or extremely close. The type-species, proserpina, is slightly different from the
others in that the outer margin of the wings is more strongly waved than it is in our species,
and the larva of proserpina has the caudal horn replaced by a button in the last instar. Our
species which most nearly approximates proserpina in maculation and wing configuration is
terlooii. In this species the larva has a short, lobate caudal horn. We then have three species,
clarkiae,juanita and gaurae, that are very similar in maculation and coloration, but of these the
larva of gaurae has a short caudal horn, that ofjuanita has a button and the larva of clarkiae is
unknown. The last species,flavofasciata, which mimics bumblebees as an adult, has a button
replacing the caudal horn in the last larval instar. Characters common to the species are
that the antenna is expanded before the apex and that the apex is recurved (in varying
degrees) ; the foretibia is armed with long, stout spines; the eye is lashed dorsally; and both
pulvillus and paronychium are present. In the male genitalia the sacculus is a slender margin
which may bear a slight, dorsal flange just before the apex; a short, relatively narrow saccus
is present; the apex of the aedoeagus has a short, relatively slender, digitate process. In the
female genitalia the genital plate is very short laterally, becoming broader medially to a
triangular apex and laterad of the ostium bursae sends down a pair of sclerotized bands;
the ostium bursae is anterad or between these supporting bands; the base of the ductus
bursae is heavily sclerotized; and the corpus bursae is nearly membranous with a single,
tear-shaped signum. The male and female genitalia generally do not seem to offer diagnostic
characters. The larvae are variable in relation to the caudal horn and in general maculation.
The known larvae feed on onagraceous plants including evening primrose and willow weed.
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Pupation occurs in a chamber in the soil. Our species may be separated by the following key:
KEY TO SPECIES OF PROSERPINUS
1.

2.

A bumblebee mimic, coloration black,
gray and yellow . . . . . . . . . . . . . flavefasciata
p. 140
Not a bumblebee mimic, forewing
with green or olive . . . . . . . . . . . . . . . . . . 2
Forewing nearly evenly green, a
darker green median shade and an indistinct post median shade .......... terlooii
p. 141
Forewing with many shades of green ...... 3

3. Forewing with a well-defined dark
green zone just beyond base; hindwing
red brown on basal half blending
into darker brown then black, margin
green, fringe cream white ........... vega
p. 141
Forewing lacking a dark green zone
just beyond base, if one is present on

costal margin, then hindwing bright
orange yellow with black border . . . . . . . . . 4

4. U ndersurface of forewing green on
basal half . . . . . . . . . . . . . . . . . . . . clarkiae
p. 140
Undersurface of forewing orange, red
brown or brown on basal half . . . . . . ..... 5
5. Outer margin ofhindwing red brown;
off-white streak running inwardly from
apex of forewing well defined on both
margins, undersurface generally
brown . . . . . . . . . . . . . . . . . . . . . . . gaurae
this page
Outer margin of hindwing black; offwhite streak running inwardly from
apex of forewing well defined on
posterior margin, not so anteriorly;
undersurface generally green to olive .. juanita
p. 1 39

Most of the species have the forewings colored with various shades of green. This green
may be permanent or fugitive. In relaxed specimens the green often turns to a yellow brown,
and with age some specimens also turn yellow brown. Thus, comparison of specimens on
the basis of forewing coloration may be difficult.

Proserpinus gaurae (]. E. Smith)
PL.

12,

FIG.

16;

PL.

13,

FIG.

1 (McD. 786, 787).

Sphinx gaurae ]. E. Smith, 1797, in Abbot and Smith, The Natural History
Lepidopterous Insects if Georgia, 1, 61, pl. 31.
Type locality: Georgia.
Proserpinus circae Henry Edwards, 1882, Papilio,
Type locality: Georgia.

2:

ef the Rarer

9.

Proserpinus deceptiva Barnes and Benjamin, 1924, Contrib. Nat. Hist. Lepidoptera North America,
5 (3): IOI. NEW SYNONYMY.
Type locality: Harris Co., Texas.

Gaurae is the least well-defined species of Proserpinus and has been generally misunderstood.
The plate accompanying the original description shows several characters of the moth in
addition to the coloration of the hindwings. These are that the abdomen is nearly unicolorous
dark brown (it does not have a distinct, broad, pale band on the fifth segment with the
following segments dark brown), that the base of the forewing is very pale with a well_ _ _ _ __ ,de:fined~uter- oor--cl..e.r- aru:l----t-h~tli~o~at- th~nd- 0f-the-ee-1l-is- fell-0wecl- p0steri0r-ly-by- a1--~ prominent pale streak. These three characters in combination will define a moth that was
subsequently described as circae by Edwards and deceptiva by Barnes and Benjamin. There are
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four specimens in the United States National Museum of a moth that I am also treating as
gaurae. One of these is shown in plate 12, figure 16. This moth has a pale band on the
abdomen; the basal part of the forewing has a less strongly contrasting pale area; and the
spot at the end of the cell is not bordered posteriorly by a pale line. In one specimen of
this series the base of the forewing does not have a pale area on the costal margin. Dissections
have been made of specimens representing the gamut of maculation and color differences,
and nothing seems to be consistent. The male and female genitalia do vary but in such
minor ways that are not correlated with the other differences that it does not seem
reasonable to separate the dark red-brown series. Of the genital characters the only one
that seems to be significant at the specific level is that the signum is relatively short and
broadly tear shaped. Accompanying the original description is a fine illustration of the
mature larva and pupa of gaurae. And, O'Byrne ( 1935: 160) reported on a larva found
at Allentown, Missouri. The larva is a bright yellow green with nine pairs of red, oblique
blotches running from the posteroventral margin to the anterodorsal margin of a segment;
each of these blotches is bordered with white; the eleventh segment has a black blotch
without a white border; there are dorsolateral pairs of dark blotches from the second
through twelfth segments (the last three are contiguous) ; on the anterior margin of the
first body segment are four black dots on a white field; the bases of the abdominal prolegs
are dark; the ventral surface of the tenth through twelfth segments is dark; the caudal horn
is tipped with black; and the head is marked with a few black dots on the lower margin. The
pupa is pale yellow brown with short spines on the head and one at the base of the abdomen.
The larva has been reared from various species of evening primrose ( Oenothera species) and
willow weed (Epilobium species). Gaurae appears to be very uncommon throughout its range ·
which is from northern Florida and Georgia west to Texas and north into Missouri. In
northern Florida adults have been taken in April and August; the Texas specimens are
from mid- to late June.

Proserpinus Juanita (Strecker)
PL.

13,

FIGS.

2-5 (McD. 788).

Pterogon Juanita Strecker, [1877], Lepidoptera, Rhopaloceres and Heteroceres, Indigenous and
Exotic, l 12, pl. 13, fig. 6.
Type locality: on banks of Rio Grande, Mexico or Southwest Texas.
Proserpinus Juanita oslari Rothschild and Jordan, 1903, Novit . .Z,oologicae, 9, supplement: 6 ro.
Type locality: Verde River, Arizona.

Juanita is superficially quite similar to gaurae. It is in general a slightly larger species. Normally, the outer margin of the hind wing is black; the forewing is a deep green and pale gray
green; the undersurface of the forewing is pale orange basally (that of gaurae tends to be
brown). Oslari of Rothschild and Jordan was proposed for somewhat paler specimens from
Arizona. In the female genitalia the signum is relatively long and slender-much more so
than for the other species in the genus. The mature larva is brightly marked (Heitzman
has sent me Kodachrome slides of the last two larval instars of juanita). The penultimate
instar is green with a pair of pale dorsolateral lines. In the last instar the background color
is a bright, brick red with bands of white to cream-white dots; the ventral surface is cream
white to the spiracles; the light area terminates with a series of oblique lines running from
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the posteroventral part of a segment to the anterodorsal part; there is a pair of dorsolateral,
white lines running from the head through the tenth segment; dorsally the white dots extend
nearly to the middle leaving a series ofround, red patches that are separated by a black spot;
the caudal horn is replaced by a black button which is ringed with a white then a black band
on a red segment; and the white areas have numerous black spots. In less well-marked
specimens the white is not as extensive. Larval food plants are evening primrose ( Oenothera
species) and willow weed (Epilobium species).
Juanita has been taken in scattered areas from Texas north through Kansas, J\1issouri
and Nebraska, west to Colorado and Arizona. Bowman (1951: 133) cites specimens that
were taken at Lethbridge and Drumheller, Alberta in July. In Arkansas and parts of Kansas
there are two, semi-overlapping broods, the first in late spring, the second in late summer.

Proserpinus clarkiae (Boisduval) (Clark's Day Sphinx)
PL.

13,

FIGS.

6, 8 (McD. 789).

Pterogon clarkiae Boisduval, 1852, Ann. Soc. Ent. France, 2nd series,
Type locality: California.
Lepisesia victoria Grote, 1874, Bull. Buffalo Soc. Nat. Sci.,
Type locality: British Columbia.

2:

10:

318.

147.

Clarkiae may easily be recognized by its small size (wing length 13 to 17 mm), the bright
yellow orange of the hindwing with black margin, and the forewing lacking a white line
running inwardly from the apex. The male and female genitalia are not diagnostic. Specimens vary somewhat in the definition or presence of a dark green area at the base of the
forewing on the costa. In some specimens the median band may be quite pale, particularly
on the costal third of the wing; in others it is uniformly dark. Also, a pale line may be present
under the spot at the end of the cell. To date clarkiae has not been reared although Boisduval
said that the larva was supposed to feed on Clarkia, a member of the evening primrose family.
Clarkiae is western in distribution, occurring from northern Baja California north to British
Columbia then east to Alberta, Idaho, and Colorado. Dates for adults range from spring
into early summer depending on location. I have seen two specimens from San Francisco
collected in early June. A series of specimens from Lake Alta, Washington, was collected in
late April. All specimens have been taken at flowers during the day.

Proserpinusf{avojasciata (Walker) (Yellow-banded Day Sphinx)
PL.

13,

FIGS.

g, 11, 13, 17.

TEXT FIG.

17 h (McD. 790).

Macroglossa [sic] fiavofasciata Walker, 1856, List of the Specimens of the Lepidopterous Insects
in the Collection of the British Museum, 8: 87.
Type locality: St. Martin's Falls, Albany River, Hudson's Bay, Canada.
Macroglossa [sic] ulalume Strecker, [1878], Lepidoptera, Rhopaloceres and Heteroceres, Indigenous
and Exotic, 135, pl. 15, fig. 3.
Type locality: Oregon.
Lepisesia ulalume var. rachel Bruce, 1go 1, Ent. News,
Type locality: Colorado.

12:

1g.

This bumblebee mimic is moderately variable in the yellow area of the hindwing. In eastern
specimens the yellow band tends to be relatively broad and to reach the inner margin, whereas
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in western specimens the band is varyingly developed and does not reach the inner margin.
The name flavofasciata has been applied to the former and ulalume to the latter. However,
specimens with flavofasciata kind of maculation occur in Alaska and Saskatchewan. Bruce
described the variety rachel on the basis of a specimen that was supposedly smaller than ulalume
and in which the head, collar and patagia were sulfur yellow as contrasted with the collar
and thorax being black in ulalume. This is a variable character. I have seen a specimen from
Kaslo, British Columbia, in which there is no black collar and the median band of the forewing is quite pale. This specimen fits the description for rachel but obviously is no more than
an individual variant of.flavofasciata. The male and female genitalia do not offer diagnostic
characters; however, the abdomen is more heavily sclerotized than for the other species of
Proserpinus. As with juanita the larva is strikingly different in the last two instars. The penultimate instar larva is pale green with a pair of pale, dorsolateral lines running from the head
to the base of the short caudal horn. In the last instar the larva is brown with numerous
black dots; the caudal horn is replaced with a black button surrounded by a white then
black band; and there is a medial line and a pair of dorsolateral dark lines. Larval food plants
are willow weed (Epilobium species) and thimbleberry (Rubus parvijlorus Nutt.).
Flavofasciata occurs across the northern part of North America from Nova Scotia (and
probably Labrador) to British Columbia and Alaska. In the eastern part of its range it is
extremely rare. The moths are spring fliers, having been taken in late May in Nova Scotia
and from April through June in southern British Columbia and early June near Fairbanks,
Alaska. Adults are taken at flowers, often of dandelion. Blackmore (1921: 29) indicated that
the species was common at cherry blossoms.

Proserpinus vega (Dyar)
PL.

13,

FIG.

7 (McD. 791).

Lepisesia vega Dyar, 1903, Proc. Ent. Soc. Washington, 5: 291.
Type locality: Las Vegas Hot Springs, New Mexico.

Dyar's very succinct description of "having the forewing as terlooi [sic] with an additional
dark green band at the base. Hindwing as injuanita." is quite appropriate for rapid recognition; however, it does leave out the fact that the green areas are more highly varied in shade
than are those of terlooii. As with most species of the genus the male and female genitalia do
not seem to offer diagnostic characters. Mooser ( 1940: 451) indicated that the larva of vega
had been reared and that Dampf was to describe it and give the food plant, but this
information appears to have remained unpublished. So, to date, information on the
immature stages is not in the literature. Vega is the least common of our species of Proserpinus.
Two United States records are from the Davis Mountains of southwest Texas in mid-August
and Las Vegas Hot Springs, New Mexico, in mid-August. The Mexican specimens reared
by Dampf were collected in the Federal District.

Proserpinus terlooii Henry Edwards
PL.

12,

FIG.

14 (McD. 784).

Proserpinus terlooii Henry Edwards, 1875, Proc. California Acad. Sci., 6: go.
Type locality: near Mazatlan, Mexico.
Proserpinus terlooti, of authors, not Henry Edwards.
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The color photograph will serve for recognition of this species. Terlooii has the forewing
nearly uniformly green with a darker, median band. The male genitalia are not different
from those of other species of the genus. Comstock (1948: 49-51) described and figured the
mature larva and pupa of terlooii. The larva is light green with the ventral surface somewhat
darker than the dorsal surface; the dorsal surface is covered with very small, pale orange
spots; there is a pair of faint, lateral lines above the spiracles; the spiracles are dark brown
margined with black; and the short, caudal horn is tinged with yellow. The larvae were
found on wetleaf spiderling (Boerhaavia coccinea Mill.) a member of the four-o'clock family.
These larvae were found in August in the Santa Rita Mountains of southern Arizona.
Adults emerged from late July through August of the following year with one pupa remaining alive until July of the second year. In our area specimens have been collected in
the Baboquivari Mountains, Pefia Blanca (just west of Nogales) and Madera Canyon,
Santa Rita Mountains in southern Arizona. Adults have been taken at flowers late in the
day and at light.
I am using the original spelling cited by Edwards for this species to follow the International
Code of Zoological Nomenclature which states that unless there is evidence in the original
publication that a misspelling has occurred the spelling used by that author is to be followed.
GENUS

Euproserpinus Grote and Robinson
Euproserpinus Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 177.
Type-species: Euproserpinus phaeton Grote and Robinson, 1865. Monotypy.

On characters of the genitalia Euproserpinus species are not separable from those of Proserpinus; however, the adults lack both the pulvillus and paronychium, and the first tarsal
segment of the forelegs is armed with stout spines. The contrasting state holds for Proserpinus.
The larva of phaeton has a short, stubby caudal horn and has eight pairs of black, very slightly
oblique bands running anterad of the spiracles of segments four through eleven; the dorsal
sarface is generally unicolorous green to pink and is densely covered with small white
blotches that are arranged in transverse rows. Pupation occurs at the surface of the soil.
The three known species are confined to western North America from Colorado west to
California. They may be separated by the following key:
KEY TO SPECIES OF EUPROSERPINUS
1.

Outer surface of first tarsal segment of
foreleg with four or five very stout
spines . . . . . . . . . . . . . . . . . . . . . . . wiesti
p. 1 43
Outer surface of first tarsal segment of
foreleg with two or three stout spines ...... 2

2.

Labial palpus white bordered dorsally
with black; middle portion of fore-

-

wing mainly lacking transverse lines .. phaeton
this page
Labial palpus mixed pale and dark
gray, not bordered dorsally with a
distinct black line; middle portion of
forewing with numerous, transverse
lines and dark gray pattern ....... euterpe
p. 1 43

---------------------------------

-- - - -

Euproserpinus phaeton Grote and Robinson
PL.

13,

FIGS. 10,

12 (McD. 792).
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Euproserpinus phaeton Grote and Robinson, 1865, Proc. Ent. Soc. Philadelphia, 5: 178.
Type locality: California.
Macroglossa [sic] erato Boisduval, 1868, Ann. Soc. Ent. Belgique,
Type locality: Los Angeles, California.

12:

65.

Euproserpinus phaeton mojave Comstock, 1938, Bull. Southern California A cad. Sci., 37: 38.
Type locality: Yermo, Mojave Desert, California.

Phaeton may be separated from euterpe by having the middle portion of the forewing nearly
free of transverse, dark gray lines and by having a well-defined, black line above the white
labial palpus. Comstock and Dammers (1935: 141-143) and Comstock (1938: 39-43)
described and figured the larva and pupa of phaeton. The mature larva varies in ground
color from pale green to pink; dorsally the body is dark, ventrally it is paler; there is a pair
of lines running from the head to the anal segment just below the spiracles and a pair of
dorsolateral, dark lines from the second to eleventh segments; the spiracles are orange surrounded anteriorly and dorsally with a purplish-red mark; the general upper surface of the
body is heavily dotted with small white spots arranged in transverse rows; both thoracic legs
and prolegs are pink. Larval food plants are various species of evening primrose (Oenothera
species). Phaeton is somewhat variable in coloration and maculation. Specimens from coastal
populations tend to have the forewings more uniformly dark with the middle portion of the
wing occasionally concolorous with the base and apex, and the dark margin of the hind wing
is relatively broad. Specimens from the Mojave Desert tend to have the middle portion of
the forewing very pale, and the black border of the hindwing tends to be narrower. Phaeton
appears to be limited in distribution to southern California and may be found farther south
in Baja California. It is a spring species, appearing in March and early April.

Euproserpinus euterpe Henry Edwards
PL.

13,

FIG.

15 (McD. 793).

Euproserpinus euterpe Henry Edwards, 1888, Ent. Americana, 4: 25.
Type locality: San Diego, California.

Euterpe is one of the very rare species of sphingids that may no longer occur in southern
California. To date only three specimens are known, and they were collected about go years
ago. Euterpe is similar to phaeton but may be separated as pointed out in the key to species
and by the fact that the forewing of euterpe tends to be somewhat more convex on the outer
margin, whereas that ofphaeton tends to be slightly less so. The immature stages are unknown.
Flight period data are not available, but it seems likely that the species would be a spring,
day flier.

Euproserpinus wiesti Sperry
PL.

13,

FIG.

14.

Euproserpinus wiesti Sperry, 1939. Bull. Southern California Acad. Sci., 38: 126.
Type locality : Kelsey [Kersey ?] , Colorado.

In addition to the tarsal character set forth in the key, wiesti may be separated from phaeton
by having the undersurface of the hindwing black basally and by having the white band on
the abdomen continuous on the dorsal surface. In phaeton the undersurface of the hind wing
January 197 I

1 43

THE MOTHS OF NOR TH AMERICA

lacks black at the base, and the white band on the abdomen is not continuous dorsally.
Although most specimens of wiesti are larger than those of phaeton, occasionally a large
female of phaeton will be in the same size range as the former. To date the immature stages
are unknown; however, it is likely that the larva will be found to feed on a primrose or other
onagraceous plant. The type series of wiesti was collected on the high plateau east of the
Rocky ]\,fountains in northern Colorado in late May. Subsequently, it has been taken at
Albuquerque, New Mexico, in early May.

GENUS

Darapsa Walker
Darapsa Walker, 1856, List of the Specimens of the Lepidopterous Insects in the
Collection of the British Museum, 8: 182.
Type-species: Sphinx choerilus Cramer [ 1780], now considered to be a
synonym of Sphinx pholus Cramer [ 1776]. Designated by Grote, 1873, Bull.
Buffalo Soc. Nat. Sci., 1: 22.
Ampeloeca Rothschild andJordan, 1903, Novit. ,?,oologicae, 9, supplement: 522.
Type-species: C/werocampa versicolor Harris, 1839. Original designation.

Rothschild and Jordan ( 1903) placed versicolor and myron in Ampeloeca and pholus in Darapsa.
The supposed difference between the two genera was that pholus has all the tibiae spinose,
whereas the two species of Ampeloeca lack a midtibial comb. They admitted that on all other
characters the species were very close. Examination of the male and female genitalia indicates that myron and pholus are very closely allied and that versicolor is slightly more distant
but congeneric. Therefore, I am treating all three as members of the genus Darapsa. Ail are
relatively somberly colored with a pattern of two or more semi-oblique, transverse lines on
the forewings, and the hindwings have very little pattern. In the male genitalia the gnathos
and uncus are subequal in size; the valvae are broad with series of long, slender scales on
the outer, dorsal part of the valva; the free apex of the sacculus is either developed as a long,
slender rod or as a stout lobe; the aedoeagus is short and relatively stout and bears a transverse structure at the apex which in turn is toothed on the anterior margin; the vesica is very
finely spiculose. In the female genitalia the basal part of the ductus bursae is very heavily
sclerotized; the distal and longer part is very lightly sclerotized; the corpus bursae is a
pouch with a single, linear signum; the genital plate is posterad of the ostium bursae and is
moderately or very narrow. The antenna is moderately slender and somewhat curved at the
apex with a short terminal tuft; the head has a short, mesal tuft; the outer margins of the
wings are evenly curved. The larva has the fourth body segment swollen (first abdominal
segment); however, the caterpillar cannot withdraw the thoracic segments and head into it.
A caudal horn is present. The three species occur in the Nearctic Region.
Darapsa is extremely close to Xylophanes and is not separable on the basis of the male and
female genitalia; however, the character used by Rothschild and Jordan to define their
subfamily Choerocampinae-the pilifer has long setae on the inner part and short ones on
the outer part in Xylophanes (Choerocampinae) versus setae aLone-1eng.thin_DaraJJsa=m-a-y-b~
used to separate the two genera.
The species may be separated by the following key:
1

44
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KEY TO SPECIES OF DARAPSA
1.

Wings and thorax with shades of green,
abdomen with a dorsal, white line .. versicolor
this page
Wings and thorax lacking strong
shades of green, mainly shades of
brown and orange brown; abdomen

lacking a dorsal, white line . ... .. ......
2.

-

2

Foretibia spinose ...... . . . . ... .. . pholus
p. 146
Foretibia unarmed . . . . . . . . . . . . . myron
this page

Darapsa versicolor (Harris) (Hydrangea Sphinx)
PL.

12,

FIG.

3 (McD. 778).

Choerocampa versicolor Harris, 1839, American ]our. Sci. and Arts, 36: 303.
Type locality: Massachusetts?
Ampeloeca versicolor ab. lutescens B. P. Clark, 1920, Proc. New England Zoological Club, 7 : 7 I.
Type locality: Long Island, New York.

The green on the middle portion of the forewing overlaid on an orange or reddish brown
background will quickly serve for recognition of versicolor. Lutescens of Clark applies to specimens in which the reddish brown of the hindwing is replaced with pale yellow. This is no
more than a color form. The male genitalia have the distal, free process of the sacculus long
and slender and slightly curved dorsally at the tip, and the series of teeth at the apex of the
aedoeagus are partially bifid. In the female genitalia the ostium bursae is just before the
genital plate, and the genital plate is infolded laterad of the ostium bursae to give the appearance of a ridge. Hulst ( 1878: 64-66) described the immature stages of versicolor. The
larva is as described for the genus with the head and first four body segments yellowish
green; the remainder of the body is darker green; there is a pair of pale, dorsolateral lines
running from the head to the third body segment and six pairs of oblique, lateral lines; the
last pair of lines traverses three segments and runs to the base of the caudal horn; the
spiracles are ringed with dark reddish brown; and the caudal horn is black anteriorly and
apically, red laterally. Larval food plants are common buttonbush (Cephalanthus occidentalis
L.), smooth hydrangea (Hydrangea arborescens L.) and waterwillow (Decodon verticillatus (L.)
Ell.). Hulst indicated that the species was partially second brooded on Long Island with some
adults emerging in August; others remained in the pupal stage until the following spring.
Versicolorranges from Massachusetts south to Florida, west to Mississippi and north through
Arkansas and Missouri to Michigan (probably Wisconsin), southern Ontario and Quebec.
It is an early summer species occurring in June and July in the north and as early as
February and March in Florida. Adults are often taken at light and occasionally at flowers.

Darapsa myron (Cramer) (Virginia-creeper Sphinx, Grape-vine Sphinx,
Hog Caterpillar)
PL.

12,

FIGS.

5, 6.

TEXT FIGS.

1 d-f; 17f; 18 b,j, g,j (McD. 779).

Sphinx myron Cramer, [1780], Uitlandsche Kapellen, 3 : 175 (index), pl. 247, fig. C.
Type locality: Virginia.
Sphinx pampinatrix ]. E. Smith, 1797, in Abbot and Smith, The Natural History of the Rarer
Lepidopterous Insects of Georgia, 1 : 55, pl. 28.
Type locality : Georgia.
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Otus cnotus Hubner, [ 1823], .Z,utrage zur Sammlung exotischer Schmettlinge [sic],
321-322.
Type locality: Savannah, Georgia.

2:

23, figs.

Ampeloeca myron ab. lutescens B. P. Clark, 1920, Proc. New England Zoological Club, 7: 72.
Type locality: New York.
Ampeloeca myron texana B. P. Clark, ibid.
Type locality : Shovel Mt., Texas; Jemez Springs, New Mexico.

Myron is the most variable of the three species of Darapsa, and a correspondingly high number
of names has been given to it. In general, the coloration does vary considerably from those
specimens in which the forewings are quite dark brown with a slight olivaceous cast to those
in which the forewings are a very pale yellowish gray with a very pale olivaceous overlay.
And, the elements of the pattern in some instances tend to be less well defined. Usually,
immediately posterad of the postmedian shade is a dark, rectangular patch on the costa. In
many of the southern specimens, however, this patch tends not to be well defined and sometimes is not present. The postmedian line tends to be overcome by part of the coloration on
the posterior half of the wing. Probably the most striking form was named cnotus by Hubner.
In it the maculation tends to be generally diffuse and the forewings are slightly more stubby
than in normal myron. The name texana has been applied to specimens with a pale, light brown
color on the forewings and in which the contrast between the colored areas is far less than in
most specimens from the Northeast. A distinctive feature of the male genitalia is that the
free lobe at the apex of the sacculus is invaginated and that the walls of this invagination are
lined with long, stout setae. In the female genitalia the heavily sclerotized part of the ductus
bursae runs to the genital plate, and the genital plate itself is very narrow. Eliot and Soule
( 1902: I 15-12 I) described and figured the mature larva, pupa and adult of myron. The
mature larva is dichromatic, one form is brown, the other is green. The larva has seven pairs
of oblique, lateral lines which merge dorsally to form a pair of broad, dorsolateral bands
running from the fourth body segment to the caudal horn; dorsally, there is a series of dark
spots on the anterior margin of the fifth through tenth body segments. The larva feeds on a
variety of grape relatives, including Ampelopsis and Virginia creeper (Parthenocissus quinquefolia
(L.) Planch.), and species of viburnum ( Viburnum species).
Myron is a common species over the eastern half of our area from Florida and Texas
(isolated records from north central New Mexico) north to southern Michigan (one record
from the Upper Peninsula), southern Ontario and Quebec. In Florida adults are common
throughout the year; farther north in South Carolina it is double brooded with adults in
April through June and in August through September; it is double brooded in New York.
Howe (in litt.) indicates that it is on the wing almost continuously from April through
September in Kansas. Most specimens have been reared or taken at light.

Darapsa pholus (Cramer) (Azalea Sphinx)
PL.

12,

FIGS.

8,

IO

(McD. 780).

Sphinx pholus Cramer [1776], Uitlandsche Kapellen, I: 154 (index), pl. 87, fig. B.
Type locality: West Indies [Erroneous locality].
FASCICLE 2 I
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Sphinx choerilus Cramer, [1780], op. cit., 3: 174 (index), pl. 247, fig. A.
Type locality: Virginia.
NOTE-Cramer spelled the name chaerilus in the index and choerilus on the page facing the
plate. The latter is a correct spelling and has been used by most subsequent authors.

Sphinx a;:,aleae J. E. Smith, 1797, in Abbot and Smith, The Natural History
Lepidopterous Insects of Georgia, I : 53, pl. 2 7.
Type locality: Georgia.

of the Rarer

Sphinx chlorinda Martyn, 1797, Psyche. Figures of nondescript Lepidopterous Insects or rare Moths
and Butterflies from different parts of the world, pl. 25, figs. 66-67.
Type locality: none given.
NOTE-A manuscript name.

Sphinx chlorinda Butler, [1877], Trans . .Z,ool. Soc. London, 9: 545.
Type locality: none given.
NOTE-Butler validated the name chlorinda and treated it as a synonym of chaerilus [sic].

Darapsa pholus brodiei B. P. Clark, 1929, Proc. New England ,Zoological Club,
Type locality: Winnipeg, Manitoba.

11 :

21.

In addition to having spines on the foretibiae pholus usually may be separated from myron by
the postmedial line being more nearly straight, whereas that of myron tends to be angulate
at the end of the cell. Pholus is somewhat variable in coloration but not as much as is myron.
A large series of specimens from Nova Scotia is consistently orange brown with the fringes
of the hindwing contrastingly white. Some specimens from farther south tend to be more pale,
have more yellow on the forewings or be less contrasting between the median shade and
postmedian line. Of the various names applied to pholus, brodiei was based on specimens from
Manitoba that are much the same as those mentioned from Nova Scotia. Choerilus represents a synonym based perhaps on a different color form. Azaleae was proposed as a substitute name for choerilus on the basis that the larva fed on azalea. The male genitalia are quite
similar to those of myron but differ in that the free lobe of the sacculus is more uniformly
slender, and at the apex it bears a slight invagination with short, stout setae as contrasted
with the deep invagination and longer setae of myron. In the female genitalia the heavily
sclerotized portion of the ductus bursae terminates with a pair of short, lateral lobes; the
anterior margin of the ostium bursae is deeply emarginate medially. Smith in describing
azaleae figured the mature larva and pupa of this species. Both color forms, reddish brown
and green, are shown. In general maculation the larva is very similar to that of myron. The
first four body segments have a pair of dorsolateral, pale green or pale brownish lines; the
following six segments have paired, oblique, lateral white lines; these lines meet (particularly the last two) to form a dorsolateral line that runs to the base of the horn. Eliot and
Soule (1902: 112-114) described and figured the larva and adult of this species. Food plants
are azalea species and viburnum species.
Pholus occurs from Nova Scotia, south to northern Florida, west to Texas, north along the
eastern Great Plains to the Prairie Provinces of Canada and west to British Columbia. It is
double brooded over much of its range, the first brood occurring in spring, the second in
mid- to late summer. Adults have been taken at light, bait and at flowers.
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Xylophanes Hubner
XylojJhanes Hubner, [1819], Ver;:,eichniss bekannter Schmettlinge [sic], 136.
Type-species: Sphinx anubis Cramer, [1777]. Designated by Rothschild and
Jordan, 1903, .Novit. Zoologicae, 9, supplement: 675.
Deilonche Grote, 1886, .North American Lepidoptera. The Hawk Moths of .North
America, 30.
Type-species: Sphinx tersa Linnaeus, 1771. Designated by Rothschild and
Jordan, 1903, .Novit. Zoologicae, 9, supplement: 675.
Gonenyo Rothschild, 1894, Iris, 7: 298.
Type-species: Gonenyo irrorata Rothschild, 1894 (not irrorata Grote, i 865)
replaced by Xylophanes undata Rothschild and Jordan, 1903. Monotypy.

The basic habitus of Xylophanes species is that of slender-winged and long, slender-bodied
moths. They share the characters of having the pilifer with long setae medially, short setae
laterally with the genus Hyles. It is this which separates both of them from Darapsa. Characters separating Xylophanes from Hyles are that the antenna of the former is generally slender
to the apex, whereas that of Hyles is quite broad to just before the apex. A well-developed
pulvillus is present in Xylophanes; this structure is present or absent in Hyles. The first tarsal
segment of the foreleg is armed with short spines in Xylophanes; that of Hyles is armed with
longer, stout spines. On the basis of the male genitalia the two genera are not separable. In
the female genitalia of Xylophanes the genital plate consists of two separate bands that do not
meet medially, and the ostium bursae is anterad of the genital plate and lies in membrane.
In Hyles the genital plate is connected medially with a broad, sclerotized band, and this plate
then connects with the dorsal wall of the ductus bursae. The caudal margin of the last
abdominal tergum of Xylophanes bears a single row of very long, stout setae; whereas that of
Hyles has numerous, less stout setae. Larvae of the various species have a few points in common: they often are either largest on the eleventh body segment and taper to the fourth
and then rapidly to the head, or the fourth segment is the largest with the posterior segments being relatively uniform in size and tapering relatively rapidly from the fourth to the
head; also, there is a prominent pair of eyelike spots on the fourth segment; paired, oblique,
lateral lines may be present or absent; and a strong, caudal horn usually is present. The pupa
is rather highly colored, often mottled with yellow brown and gray brown; the tongue is
somewhat projecting as a carina on the anterior end; the cremaster is very broad and stout.
Xylophanes is a sizeable neotropical genus of 50 or more species. Four species are known to
occur in North America north of J\1exico, three with moderate frequency. These may be
separated by the following key:
KEY TO SPECIES OF XYLOPHA.NES
I.

2.

F orewing green . . . . . . . . . . . . . . . . . . pluto
p. 1 49
Forewing shades of olive brown . . . . . . . . . 2
Forewing nearly uniformly olive
brown, hindwing uniformly dark

-

brown with pale margin . . . . . . . . . . porcus
p. 1 49
Forewingwith varying shades of brown
black and gray, a series of o 5hque
lines running from posterior margin
to apex . .. .. . . . . . . . . . . . . . . . ...... 3
FASCICLE 2 I

SPHINGOIDEA
3. Hindwing black at base followed by a
series of yellow triangles and margined
with gray brown . . . . . . . . . . . . . . . . . tersa
p. 150

Hindwing pale yellowish gray at base,
gray brown following this, then yellowish gray, a black line and brownish
gray to the margin ..... . . .. . . .... falco
p. 150

Xylophanes pluto (Fabricius)
PL .

13,

FIG.

16.

TEXT FIGS.

18 a, d, e, i (McD. 794).

Sphinx pluto Fabricius, 1777, Genera Insectorum, 274.
Type locality: Am. Merid. (Central America).
Sphinx croesus Dalman, 1823, Analecta Entomologica, 48.
Type locality: none given.
Oreus thorates Hubner, [1827-1831], .Z,utriige ;:,ur Sammlung exotischer Schmettlinge (sic],
3: 30, figs. 525-526.
Type locality: Antilles.

The combination of green on the forewing and black, orange and green on the hindwing
will immediately serve for recognition of pluto. In the male genitalia the free lobe at the apex
of the sacculus is relatively slender with the ventral margin somewhat sinuous and toward
the apex of the dorsal margin the surface is slightly concave; the apex of the aedoeagus has
a bifid flange which is recurved and toothed at each end. In the female genitalia the signum
is approximately one-half the length of the corpus bursae. Gundlach (1881: 199-200)
described the larva of pluto. Two color forms occur, one is basically green; the other is black,
dark violet and red. The green form is green dorsally with a median and pair of dorsolateral
straw-colored lines running from the head to the eleventh segment; the caudal horn is
absent; the eyespots on the fourth segment are bordered with green; anterad of the eyespots
the body is bright yellow; below the dorsolateral lines the body is green with darker green
longitudinal spots; the spiracles are yellow white. The larva feeds on species of Erythroxylon
and milkberry (Chiococca species). Pluto has been taken in southern Texas where it is rare
according to Glick (in litt.) and Florida where it is common throughout the year. It is often
taken at flowers of wild verbena. Farther south pluto ranges to southern Brazil.

Xylophanes porcus (Hubner)
PL.

13,

FIG .

19 (McD. 795).

Oreus porcus Hubner, [ 1823], Sammlung exotischer Schmetterlinge, 2: pl. [ 162].
Type locality: Florida.

The nearly unicolorous olive brown of the forewings and brown of the hind wings will serve
to separate adults of porcus from our other species of Xylophanes. Specimens vary moderately
in the general coloration of the forewing: the anterior and posterior margins may be concolorous with the membrane or pale yellow (perhaps a result of wear), and the posterior
part of the wing may be somewhat pale with a darker green patch running from the costal
margin at two-thirds the wing length to the posterior margin. This species varies in size
with a wing length of 25 to 42 mm. Rothschild and Jordan (1903: 686) recognized two forms
on the basis of difference in the male genitalia and the distinctness of the spots on the forewings. The free apex of the sacculus is much as for pluto with the dorsal surface being slightly
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excavated; the bifid flange at the apex of the aedoeagus has short teeth at each end. In the
female genitalia the signum is very long, nearly the full length of the corpus bursae. Moss
(1920: 409, pl. 8) described and figured the mature larva of porcus. The larva is bright
yellowish green with a pair of blue eyespots on the fourth segment that are bordered ventrally
by a yellow band that is also partially present on the preceding two segments; there are six
pairs of oblique, yellow bands running from the anteroventral margin to the dorsodistal
margin of a segment, each of the first five bands occupies two segments, the last occupies
three; these bands are bordered dorsally with bright blue on the last half of each unit;
the spiracles are black; there is a pair of yellow, oblique bands on the tenth and eleventh
segments; and the caudal horn is pale reddish brown laterally. The larval food plant is Palicourea grandifolia (Willd.) Standley, a member of the Rubiaceae. Kimball ( 1965: 67) cites
three records of porcus from Florida. The specimens came from the southern part of the
state and were collected in April, May and August.

Xylophanes falco (Walker)
PL.

13,

FIG.

20 (McD. 796).

Chaerocampa [sic] falco Walker, 1856, List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum, 8: 1 32.
Type locality: Mexico.
Chaerocampa [sic]fugax Boisduval, 1870, Considerations sur des Lepidopteres Envoyes du Guatemala
a M. de l'Orza, 70.
Type locality: Honduras, Mexico.
Choerocampa mexicana Erschoff, 1877, Trans. Russian Ent. Soc.,
Type locality: Mexico.

IO:

62. figs. 1, 2.

Falco may readily be separated from tersa by having very dark brown, almost black, lines
on the forewing and by lacking the pale yellow, triangular spots on the hindwing. In the
male genitalia the apex of the aedoeagus has the bifid flange with two teeth at one end and
a number of larger teeth at the other end. In the female genitalia the sign um is about onehalf the length of the corpus bursae. Comstock ( 1956: 102-106) described and figured the
mature larva and pupa offalco. The head and ventral surface of the first four body segments
are black; the eyespots on the fourth segment are C-shaped and blue surrounded by a black
field in a yellow circle; dorsally the first four segments are cream white with a faint, dark
median line; in line with the eyespots on the fourth segment are six pairs of oval, white spots
on the anterior margin of segments five through ten; the body from the first segment to the
end is dull black dotted with white spots arranged in transverse rows (particularly numerous
on the dorsal surface); there are six pairs of lateral, oblique streaks on the fifth through
eleventh segments, the last three extend over two segments; and the caudal horn is very
short and stubby. The larvae were reared on Bouvardia glaberrima Engelmann.
Falco has a moderately restricted range, occurring from southern Arizona and west Texas
south to Guatemala and Honduras. Collection dates for adults are from June through
September (essentially with the summer rains) in southern Arizona. Specimens have been
taken both at light and flowers.
--------------------------~-------------------~

Xylophanes tersa (Linnaeus)
PL.

13,

FIG.

18 (McD. 797).
FASCICLE 2 I
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Sphinx tersa Linnaeus, 1771, Mantissa Plantarum Altera, 538.
Type locality: Maryland, Jamaica, Antigua.

As is shown in the colored photograph, the adult of tersa can not easily be confused with other
sphingids. The adults are quite consistent in maculation but may vary somewhat in the
amount of gray or lavender gray on the forewings. In the male genitalia the bifid flange at
the apex of the aedoeagus is toothed on the anterior margin, and the free lobe at the apex
of the sacculus is not sinuous. In the female genitalia the signum is nearly as long as the
corpus bursae, and the latter is relatively short in relation to the ductus bursae. Moss ( 1912:
106, pls. 14, 15) described and figured the larva and pupa of tersa. In the ultimate instar
the larva is dark yellowish brown with a pair of dorsolateral brown lines running from the
second body segment to the base of the caudal horn; immediately under this is a pale yellow
line; on the fourth segment is a pair of lateral eyespots which are black at the center surrounded by a yellow line and a dark outer border; on the anterior margins of the following
six segments are paired circular spots which are black bordered, have a yellow lunule on
the bottom and black on the top; immediately under this line from the fifth segment through
the tenth is a pale yellow-brown area bordered ventrally by a sawtoothed line; the head,
first segment of the body and ventral surface are dark brown to black; the caudal horn is
black; and the margin of the anal opening is yellow. Recorded food plants are smooth
buttonplant (Spermacoce glabra Michx.), starclusters (Pentas species) and Manettia species.
Tersa has relatively wide distribution in North America north of Mexico, occurring from
Florida west to Arizona then north to New York, southern Ontario and southern Michigan.
It is a resident and common in the southern parts of this area. In the north it is a summer
and fall visitor. Adults come to light and may be found at flowers.

GENUS

Hyles Hubner
NOTE-The generic name, Celerio Oken, is unavailable as of 1815 because the work Okens
Lehrbuch von Naturgeschichte has been ruled non binominal by the International Commission
on Zoological Nomenclature (Opinion number 417).

Hyles Hubner, [1819], Verzeichniss bekannter Schmettlinge [sic], 137.
Type-species: Sphinx gallii Rottenburg, 1775. Designated by Rothschild
and Jordan, 1903, .Novit. Zoologicae, 9, supplement: 808.
Celerio Agassiz, [ 1846], .Nomina Systematica Generum Lepidopterorum, 14.
Type-species: Sphinx gallii Rottenburg, 1775. Designated by Tutt, 1902,
A .Natural History of the British Lepidoptera, 3: 349
Hawaiina Tutt, 1903, Entomologist's Record, 15: 76.
Type-species: Deilephila calida Butler, 1881. Original designation.
The major differences separating Hyles from Xylophanes are discussed under Xylophanes. In
general the species of Hyles tend to be more stout bodied and have slightly shorter wings.
The larvae of Hyles species often have dorsolateral, paired lunules much as for falco, but they
lack the eyespots on the fourth body segment. Two species are native to our region, and a
third, euphorbiae, has recently been introduced into Canada. These may be separated by the
following key:
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KEY TO SPECIES OF HYLES
I.

Forewing with white lines on veins
beyond cell . . . . . . . . . . . . . . . . . . . lineata
p. 1 53
Forewing lacking white lines . . . . . . . . . . . 2

Costal margin of forewing slightly
dark (not dark olive), a dark patch at
base of forewing only; undersurface of
wings either nearly immaculate with
a pair of dark spots at the end of the
cell of the forewing or with some slight
pattern, overlaid with pink in varying
degrees . . . . . . . . . . . . . . . . . . . . euphorbiae
this page

2. Costal margin of forewing dark olive
green, undersurface of wings reflecting
much of pattern of uppersurface .... . gallii
this page

Hyles euphorbiae (Linnaeus)
PL.

14,

FIG.

6.

Sphinx euphorbiae Linnaeus, 1758, Systema Naturae (rnth Edition), 1: 492.
Type locality: none given.

Euphorbiae is a highly variable species in coloration and somewhat in maculation. The costal
and outer margins of the forewing may be overlaid with pink, dark gray or dotted with dark
gray fl.eeks; the medial portion of the wing may be pale yellow gray to nearly lavender gray;
the undersurface varies from nearly uniformly pink to quite dark with some maculation.
The variation that this species will exhibit after it becomes established in North America
remains to be seen. In the male genitalia the free apex of the sacculus is very slender and
curves dorsally to a point; the apical process of the aedoeagus is bifid with a series of short
teeth at each apex and a series of four to six teeth on the anterior margin. The signum of the
female genitalia is approximately one-half the length of the corpus bursae which is slightly
longer than the lightly sclerotized portion of the ductus bursae. The mature larva has two
main color forms, one is dominated by dark red to black, the other by yellow. Each has a
well-defined, median line running from the head to the caudal horn; there are 12 pairs of
dorsolateral, yellow spots; just below these is another set of slightly smaller spots; there is an
unmarked area running through the spiracles that forms an interrupted, lateral line; the
dorsal and ventral surfaces are strongly marked with yellow or pale red dots arranged in
transverse rows; the legs are marked with black; and the caudal horn may be black or tipped
with black. Larval food plants are various species of euphorbia (Euphorbia species).
Euphorbiae has been introduced from Europe in an attempt to control certain range
euphorbs in western Canada.

Hyles gallii (Rottenburg)
PL.

13,

FIG.

21.

TEXT FIGS. I

b, c; 17 d (McD. 798).

Sphinx gallii Rottenburg, 1775, Natuiforscher, 7: rn7.
Type locality: Germany.
Deilephila intermedia Kirby, 1837, Fauna Boreali-Americana, 4: 302.
Type locality: North America.
Deilephila chamaenerii Harris, I 839, American ]our. Sci. and Arts, 36 : 305.
_ _ _ _ _ _ _ _ _ _ _ _ __ T }':.pelocalit_}'-:__New...Ham.pshi.re..- - - - - - - - - - - - - - - - - - - - Deilephila oxybaphi Clemens, 1859, ]our. Acad. Nat. Sci. Philadelphia, second series, 4: 145.
Type locality: ?Philadelphia.
FASCICLE 2 I
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Deilephila canadensis Guenee, 1868, Ann. Soc. Ent. France, (4th series), 8 : 7.

Type locality : none given.

Gallii has received several names, none of which represents variation in the moths. Oxybaphi
was proposed for a larva that did not reach maturity; canadensis was given for a moth that
was supposed to be the adult of the larva, oxybaphi. Gallii is a holarctic species with one form
found in the Palearctic Region and another found in the N earctic Region. The differences
between them are very slight and hardly worth recognizing. In the nearctic form (intermedia) the red on the hindwing is supposed to be somewhat more extensive than it is in the
palearctic form (gallii), and the marginal and basal brown markings are supposed to be
darker in intermedia than in gallii. In the male genitalia the free apex of the sacculus is slender
and curved dorsally to the tip, and the bifid flange at the apex of the aedoeagus has two teeth
at each end and lacks medial teeth. The female genitalia are very similar to those of euphorbiae.
The larva is highly variable and comes in several color forms: red brown, brown to black
and greenish. There are paired, dorsolateral spots from the first through eleventh segments
(smaller on the first two segments); the last pair of spots are more elongate and run to the
base of the caudal horn; ventrad of these are series of yellow dots arranged in transverse
rows; the spiracles are pale yellow; the legs are marked with black except for the anal
prolegs; and the caudal horn usually is black. Larval food plants are willow weed (Epilobium
species), woodruff (Asperula species), bedstraw (Galium species) and godetia (Godetia species).
Gallii is found across the northern part of North America from New York, Pennsylvania,
Colorado and California, north to Rampart House, Yukon Territory; Norman Wells, Northwest Territories; and Hopedale, Labrador. It is general but often uncommon throughout
this area, particularly in the south. The moths are on the wing from late May into summer.

Hyles lineata (Fabricius),
PL.

13,

FIG.

22.

TEXT FIGS.

NEW COMBINATION

(White-lined Sphinx*)

1 g; 17 g (McD. 799).

Sphinx lineata Fabricius, 1775, Systema Entomologiae, 541.

Type locality : America.
NOTE-Hyles lineata has been known as Celerio lineata. See reason for change under generic

synonymy.
Sphinx daucus Cramer, [1777], Uitlandsche Kapellen, 2: 148 (index), pl. 125, fig. D.

Type locality : North America (New York, Virginia), Jamaica.

Lineata is easily recognized because of the white lines and for this reason is appropriately
named the white-lined sphinx. Lineata is the most widely distributed species of sphingid, and
it occurs in most of our area. In the male genitalia the free apex of the sacculus is relatively
broad at the base, tapering rapidly to the middle, then gradually to the pointed apex; the
bifid process at the apex of the aedoeagus has a series of teeth at one end, none in the middle.
In the female genitalia the signum is about three-fourths the length of the corpus bursae.
The larva is highly variable in coloration and somewhat in maculation. Some specimens
basically are black with a pattern of yellow; others are mainly yellow with some black pattern.
In one extreme the larva is yellow with the paired, dorsolateral, oval spots represented by a
black band and the spiracles outlined with black. At the other extreme the larva is black
with small, paired, dorsolateral yellow spots and with series of yellow dots arranged in transverse rows on the lateral surfaces; below the spiracles the body is yellowish with a black
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veinlike network; the caudal horn is yellow or yellow and black; and the head is normally
pale yellow as is the prothoracic shield. Generally, the larva has a lined appearance. The
larval food plants are diverse and include portulaca (Portulaca species), fuchsia (Fuchsia
species), four o'clock (Mirabilis species), willow weed (Epilobium species), apple (Malus
species) and others. Several authors, including Eliot and Soule ( I 902: 95-10 I), have
described and figured the larva. Pupation occurs at the surface of the ground in a loose
cocoon or in a chamber in the soil.
Although records are not present for all the states and provinces, the species will probably
be found throughout North America except perhaps for the far north. Lineata is abundant
and resident in the south, occasional to rare and sporadic in the north. Adults are on the
wing from spring through fall and may be found at light and flowers.
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1. Agrius cingulatus (F.), ~- McClellanville, South Carolina, 14 Sept.
1968, at light, R. B. Dominick-C. R. Edwards (WPC). (p. 22).
2. Cocytius duponchel (Poey), 6· St. Catherines, Brazil (USNM).
(p. 25).
3. Neococytius cluentius (Cram.), 6· No locality (USNM). (p. 27).
4. Cocytius antaeus (Drury), 6· Cuernavaca, Mexico, Wm. Schaus
(USNM). (p. 24).
5. Manduca rustica (F.), 6· Montgomery County, Virginia (USNM).
(p. 33).
6. Manduca quinquemaculata (Haw.), 6· District of Columbia,
20 Aug. 1887, E. Shoemaker (USNM). (p. 31).
7. Manduca sexta (L.), S!. University Reserve, Welaka, Putnam Co.,
Florida, 11 Apr. 1962, D. C. Ferguson (USNM). (p. 29).
8. Manduca brontes (Drury), 6· Florida (USNM). (p. 34).
9. Manduca muscosa (R. & J.), 6· Madera Canyon 4880', Santa
Rita Mts., Santa Cruz Co., Arizona, 28 July 1959, J. G.
Franclemont (JGF). (p. 35).
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1.

2.
3.
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1 1.
12.
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6· Morco [Marco?], Florida, Sept.
(USNM). (p. 32) .
Ceratomia catalpae (Bdv.), Cjl . Montgomery Co., Virginia (USNM).
(p. 45).
Manduca albiplaga (Wik.), c3". Misantla, Veracruz, Mexico,
April 1911, W. Gugelmann (CM) . (p. 33).
Manduca .florestan (Cram.), 6· Madera Canyon 4880', Santa
Rita Mts., Santa Cruz Co., Arizona, 6 July 1960, J. G. Franclemont (JGF). (p. 35).
Dalba hyloeus (Drury), c3". Flushing, Long Island, New York
(USNM). (p. 37) .
Ceratomia amyntor (Gey.), Cjl . W. Tisbury, Martha's Vineyard,
Massachusetts, 15July 1947, D. C. Ferguson (USNM). (p. 41).
Dalba hyloeus (Drury), c3". McClellanville, South Carolina, 27
July 1968, at light, R. B. Dominick-C. R. Edwards (WPC).
(p. 37).
Manducajasminearum (Guer.), Cjl . Fort Lee District, New Jersey,
H. Wormsbacher (CM). (p. 36).
Dolbogene hartwegii (But!.), 6· Holotype of Dolbogene manni B. P.
Clark. Guerrero, Mexico, Jacob Doll (CM). (p. 39).
Ceratomia sonorensis Hodges, c3". Holotype. Madera Canyon
4880', Santa Rita Mts., Santa Cruz Co., Arizona, 22 July 1959,
J . G. Franclemont (JGF). (p. 44).
Ceratomia hageni Grt., d". Franklin Co., Kansas, 17 June 1950,
Edwin W. Howe (USNM). (p. 47).
Ceratomia undulosa (Wik), c3". Lake Kejimkujik, Queens Co., Nova
Scotia, 20June 1957, D. C. Ferguson (USNM). (p. 42).
Manduca occulta (R. & J .),
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1. Sagenosoma elsa (Stkr.), ~- Chini Valley, near Prescott, Arizona
(CM). (p. 49).
2. Paratrea plebeja (F.), 6· McClellanville, South Carolina, 28 Aug.
1968, at light, R. B. Dominick-C. R. Edwards (WPC). (p. 50).
3. Sphinx lugens Wik., 6· Balsas, Mexico (USNM). (p. 54).
4. Isoparce cupressi (Bdv.), ~- Wedge Plantation, South Santee
River, Charleston Co., South Carolina, 17 Aug. 1968, at light,
Douglas C. Ferguson (WPC) . (p. 48).
5. Sphinx eremitus (Hbn.), 6· Brooklyn, Long Island, New York
(USNM). (p. 55).
6. Sphinx geminus (R. & J.), ~- Jalapa, Mexico (USNM). (p. 55).
7. Sphinx eremitoides Stkr., ~- Scott City, Kansas, em. 23 July
1933, ex larva on Salvia, Virgil F. Calkins (USNM). (p. 56).
8. Sphinx istar (R. & J.), 6- Madera Canyon 4880', Santa Rita
Mts., Santa Cruz Co., Arizona, 18 July 1959, J . G. Franclemont
(JGF). (p. 57) .
9. Sphinx chersis (Hbn.), 6· Pittsburgh, Pennsylvania, 11 July
1932 (CM). (p. 58).
IO. Sphinx chersis (Hbn.), ~- Madera Canyon 4880', Santa Rita
Mts., Santa Cruz Co., Arizona, 13July 1960,J. G. Franclemont
(JGF). (p. 58).
11. Sphinx leucophaeata Clem., 6· Jalapa, Mexico (USNM). (p. 58).
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1. Sphinx separata Neum., b· Arizona (USNM). (p. 57).
2. Sphinx chersis (Hbn)., b· Aylesford, Kings Co., Nova Scotia,
19 June 1962, D. C . Ferguson (USNM). (p. 58) .
3. Sphinx vashti Stkr., b· Big Timber Canyon, ca. 6500' (Half
Moon Park) , Crazy Mts., Montana, 26 June 1966, Douglas C.
Ferguson (YPM) . (p. 59) .
4. Sphinx vashti Stkr., J. Hill City, Pennington Co., South Dakota,
20July 1964, D. C. Ferguson (YPM). (p. 59) .
5. Sphinx vashti Stkr., ~- Paratype of Hyloicus gerhardi B. & Benj.
Las Vegas, Nevada, R. A. Eigner (USNM). (p. 59) .
6. Sphinx vashti Stkr., b· Garden City, Victoria, British Columbia,
26July 1913, E. H . Blackmore (USNM) . (p. 59).
7. Sphinx vashti Stkr., b · Spring Creek, Baker, Oregon, 18 May
1954, J. H. Baker (USNM). (p. 59).
R Sphinx vashti Stkr., b· Spring Cr., Baker, Oregon, 20 June 1955,
J. H. Baker (USNM). (p. 59).
9. Sphinx perelegans Hy. Edw., b· Plumas Co., California (USNM) .
(p. 61) .
IO. Sphinx asella (R. & J .), b· Cave Creek Canyon 5400', Chiricahua
Mountains, Cochise Co., Arizona, 11 May 1966, J . G. Franclemont (JGF). (p. 62).
1 I. Sphinx libocedrus Hy. Edw., ~- Walnut Canyon 6500', 6 1/3 mi
E by S Flagstaff, Coconino Co., Arizona, 25 Aug. 1965, J. G.
Franclemont (JGF) . (p. 61) .
12. Sphinxfranckii Neum., ~ - ex larva-Fraxinus, Blacksburg, Virginia,
Sept. 1910-11 May 1911 (CM). (p. 63).
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1.

Sphinx canadensis Bdv.,

b· Lincoln, Maine,
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18June 1938 (USNM).

(p. 62) .
2. Sphinx kalmiae J. E. Smith, b · Doyles, Newfoundland, 13 July
1959, D. C. Ferguson (USNM) . (p. 64) .
3. Sphinx gordius Cram., b · Nova Scotia : Bog E of Big Indian L.,
Halifax Watershed, Halifax Co., 24 June 1968, Douglas C.
Ferguson (USNM) . (p. 65).
4. Sphinx gordius Cram., b· Doyles, Codroy Valley, Newfoundland,
25 July 1962, D . C. Ferguson (USNM) . (p. 65) .
5. Sphinx gordius Cram., b· Wrangle Brook Road, Lakehurst, New
Jersey, 24 Aug. 1956, D. C . Ferguson; Bred ex ovo, Vaccinium+
Comptonia (USNM) . (p. 65) .
6. Sphinx gordius Cram., b· University Reserve, Welaka, Putnam
Co., Florida, 8 April 1962, D. C. Ferguson (USNM). (p. 65).
7. Sphinx gordius Cram., b· Washington, Connecticut, Litchfield
Co., 24 April 1966; Bred ex ovo, Comptonia; D . C. Ferguson
(USNM). (p. 65).
8. Sphinx gordius Cram., b· Provo. Utah, 'VI-25-9', Tom Spalding
(USNM) . (p. 65) .
9. Sphinx gordius Cram., b· Glenwood Spgs., Colorado (USNM).
(p. 65).
10. Sphinx luscitiosa Clem., <j2. New Jersey (USNM) . (p. 68).
1 I. Sphinx drupiferarum J. E . Smith, b· Decatur, Illinois (USNM).
(p. 69) .
12. Sphinx dollii Neum., b· Yavapai Co., Arizona, 0 . Buchholz
(USNM) . (p. 70) .
13. Sphinx luscitiosa Clem., b· Massachusetts (USNM) . (p. 68) .
14. Sphinx dollii Neum., J. Madera Canyon 4880', Santa Rita Mts.,
Santa Cruz Co., Arizona, 19 June 1960, J. G. Franclemont
(JGF) . (p. 70).
15. Sphinx dollii Neum., b· Walnut Canyon 6500', 6 1/3 mi E by S
Flagstaff, Coconino Co., Arizona, 25 June 1965, J. G. Franclemont (JGF). (p. 70) .
16. Sphinx luscitiosa Clem., <j2. Holotype of Sphinx luscitiosa bombax
B. & Benj . Vineyard, Utah, 14 May 1919, Tom Spalding
(USNM). (p. 68).

-1
January 197 I

FASCICLE 21

January 197 1

SPHINGOIDEA

PLATE

5

i·

I
I

---+

PLATE 6

Sphingoidea
SPHINGIDAE
figs.

1-19

NATURAL SIZE I : I

SPHINGOIDEA: PLATE 6

FASCICLE 21

I. Sphinx sequoiae Bdv., J. California (USNM) . (p. 72) .
2. Sphinx pinastri L., ~- Lancaster, Pennsylvania (USNM). (p. 72).
3. Lapara bombycoides Wik., J. Lake Kejimkujik, Queens Co.,
Nova Scotia, 3July 1968, D. C. Ferguson (USNM). (p. 75).
4. Lapara bombycoides Wik., J. Bog E of Big Indian L., Halifax
Watershed, Nova Scotia, 27 June 1963, Douglas C. Ferguson
(USNM). (p. 75).
5. Lapara coniferarum (J. E. Smith),~- Arlington, Virginia, 18 June
1951, J. G. Franclemont (JGF). (p. 73).
6. Lapara bombycoides Wik., J. Lakehurst, New Jersey, I-IO Aug.,
Frdk. Lemmer (USNM). (p. 75).
7. Lapara coniferarum (J. E. Smith), ~ - Southern Pines, North
Carolina, ex larva, 24-30 June (USNM). (p. 73).
8. Lapara coniferarum (J. E. Smith), ~- Lakehurst, New Jersey,
11-20 June, Frdk. Lemmer (USNM). (p. 73).
9. Lapara coniferarum (J. E. Smith), J. Arlington, Virginia, 11
Aug. 1951, J. G. Franclemont (JGF) . (p. 73) .
IO. Protambulyx strigilis (L.), J. Coatepec, Mexico (USNM). (p. 78).
11. Smerinthus jamaicensis (Drury), J. Nova Scotia: Bog E of Big
Indian L., Halifax Watershed, Halifax Co., 24 June 1968,
Douglas C. Ferguson (USNM). (p. 79).
12. Protambulyx strigilis (L.), ~- Palm Beach, Florida (USNM).
(p. 78).
13. Protambulyx carteri R. & J., J. Para type. (USNM). (p. 78).
14. Protambulyx carteri R. & J., J. Coral Gables, Florida, 22-31 July
(CM). (p. 78).
15. Smerinthus jamaicensis (Drury), J. Colorado, Bruce (USNM).
(p. 79) ·
16. Smerinthus jamaicensis (Drury), ~- No locality (USNM). (p. 79).
17. Smerinthus cerisyi Kby, J. Aylesford, Kings Co., Nova Scotia,
29June 1962, D. C. Ferguson (USNM). (p. 81).
18. Smerinthus saliceti Bdv., J. Madera Canyon 4880', Santa Rita
Mts., Santa Cruz Co., Arizona, 9 June 1963, J. G. Franclemont
(JGF). (p. 83) .
19. Smerinthus cerisyi Kby., J. 7 3/4 mi N Big Timber, near Big
Timber Creek, Sweet Grass Co., Montana, 1 .July 1969, John
G. Franclemont (JGF). (p. 81).
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Smerinthus cerisyi Kby., ¥· Hart Prairie 8500',

IO mi NNW
Flagstaff, Coconino Co., Arizona, 6 July 1964, J. G. Franclemont (JGF). (p. 81).
Smerinthus cerisyi Kby., ¥• Lake Co., California (USNM). (p. 81).
Smerinthus cerisyi Kby., b· Doyles, Codroy Valley, Newfoundland,
8July 1959, D. C. Ferguson (USNM). (p. 81).
Smerinthus cerisyi Kby., ¥· Mission S. Jose, Alameda Co., California, 'April 1-7' (USNM). (p. 81).
Smerinthus saliceti Bdv., b· Cave Creek Canyon 5400', Chiricahua
Mountains, Cochise Co., Arizona, 12 April 1966, J . G . Franclemont (JGF). (p. 83).
Paonias excaecatus (]. E. Smith), J. Wrangle Brook Rd., Lakehurst,
New Jersey, 8June 1956, D. C. Ferguson (USNM). (p. 85).
Paonias excaecatus (] . E. Smith), J. Hart Prairie 8500', IO m1
NNW Flagstaff, Coconino Co., Arizona, 12 July 1961, J. G.
Franclemont (JGF). (p. 85).
Paonias myops (]. E. Smith), J. Lake Kejimkujik, Queens Co.,
Nova Scotia, 15 June 1958, D. C. Ferguson (USNM). (p. 85).
Paonias excaecatus (]. E. Smith). ¥· Pittsburgh, Pennsylvania,
2 July 1907, Henry Engel (USNM). (p. 85).
Paonias myops (]. E. Smith),¥· Brooklyn, Long Island, New York,
24 June 1902, A. C. Weeks (USNM). (p. 85).
Paonias myops (]. E. Smith), J. 7 3/4 mi N Big Timber, near Big
Timber Creek, Sweet Grass Co., Montana, 8July 1969,John G.
Franclemont (JGF). (p. 85).
Paonias myops (]. E. Smith), ¥· Madera Canyon 4880', Santa
Rita Mts., Santa Cruz Co., Arizona, 26 August 1959, J. G.
Franclemont (JGF). (p. 85).
Paonias astylus (Drury), b· New York, July (USNM). (p. 87) .
Paonias astylus (j' x ocellata ¥· New York (USNM). (p. 87).
Cressonia juglandis (]. E. Smith), J. Devils Riv., Texas, 6 May
1907, Bishop and Pratt (USNM). (p. 88).
Cressonia juglandis (J. E. Smith), ¥- Columbus, Ohio (USNM).
(p. 88).
Cressonia juglandis (]. E. Smith), J. Lake Kejimkujik, Queens
Co., Nova Scotia, 6June 1957, D. C. Ferguson (USNM). (p. 88).
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c3'. Archbold Biological Sta.,
Highlands Co., Florida, 4 April 1962, D . C. Ferguson (USNM).
(p. 88) .
Cressonia juglandis (J. E . Smith), c;i. Archbold Biological Sta.
Highlands Co., Florida, 26 March 1962, D. C. Ferguson
(USNM). (p. 88).
Cressonia juglandis (J. E . Smith), c3'. McClellanville, South
C'.:arolina, 16 Aug. 1969, at light, R. B. Dominick-C. R . Edwards
(WPC). (p. 88).
Cressoniajuglandis (J.E. Smith), c3'. Highlands 3865', Macon Co.,
North Carolina, 30June 1958,J. G. Franclemont (JGF). (p. 88).
Pachysphinx modesta (Harr.) , c3'. Lake Kejimkujik, Qeeens Co.,
Nova Scotia, 13 June 1958, D. C . Ferguson (USNM) . (p. 90) .
Cressonia juglandis (J . E. Smith), c3'. McClellanville, South
Carolina, 12 June 1968, at light, R. B. Dominick-C . R . Edwards
(WPC) . (p. 88) .
Pachysphinx modesta (Harr.), c3'. 7 3/4 mi N Big Timber, near
Big Timber Creek, Sweet Grass Co., Montana, 8 July 1969,
J. G. Franclemont (JGF) . (p. 90).
Pachysphinx occidentalis (Hy. Edw.), c3'. Cave Creek Canyon 5400',
Chiricahua Mountains, Cochise Co., Arizona, 23 July 1966,
J . G. Franclemont (JGF). (p. 91).
Pachysphinx occidentalis (Hy. Edw.), (j). Madera Canyon 4880',
Santa Rita Mts., Santa Cruz Co., Arizona, 27 July 1960, J. G.
Franclemont (JGF) . (p. 91) .
Pachysphinx occidentalis (Hy. Edw.), (j). Madera Canyon 4880',
Santa Rita Mts., Santa Cruz Co., Arizona, 24 July 1959, J. G.
Franclemont (JGF) . (p. 91) .
Cressonia juglandis (J . E. Smith) ,

January 1971

FASCICLE 21

January 1971

SPHINGOIDEA

PLATE

8

PLATE g

Sphingoidea
SPHINGIDAE

figs.

1-1 I

NATURAL SIZE I: I

SPHINGOIDEA: PLATE g

1.

FASCICLE 21

Erinnyis oenotrus (Cram.), Cj!. Teocelo, V . C. [Vera Cruz?], Otis

W. Barrett (USNM). (p. mo).
2. Pseudosphinx tetrio (L.), c3'. Texas (USNM) . (p. 95).
3. Erinnyis alope (Drury), c3'. Miakka, Florida, Sept. (USNM).
(p. 98).
4. Erinnyis lassauxii (Bdv.), Cj!. Harris Co., Texas, Aug. 1901
(USNM). (p. 98).
5. Erinnyis crameri (Schaus), Cj!. Jalapa, Mexico (USNM). (p. mo).
6. Erinnyis ello (L.), Cj!. Madera Canyon 4880', Santa Rita Mts.,
Santa Cruz Co., Arizona, 11 Sept. 1959, J. G. Franclemont
(JGF). (p. 99).
7. Erinnyis ello (L.), c3'. Madera Canyon 4880', Santa Rita Mts.,
Santa Cruz Co., Arizona, 29 Sept. 1959, J. G. Franclemont
(JGF). (p. 99).
8. Erinnyis domingonis (But!.), Cj!. Brownsville, Texas, 16 Oct. 1957,
P.A. Glick (USNM). (p. rn2).
9. Erinnyis obscura (F.), c3'. Madera Canyon 4880', Santa Rita Mts.,
Santa Cruz Co., Arizona, 17 Sept. 1959, J. G. Franclemont
(JGF). (p. IOI).
10. Erinnyis guttularis (Wik.), c3'. Haiti (USNM). (p. rn2).
11. Erinnyis obscura (F.), Cj!. Madera Canyon 4880', Santa Rita Mts.,
Santa Cruz Co., Arizona, 13 Sept. 1959, .J. G. Franclemont
(JGF). (p. IOI).
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1. Phryxus caicus (Cram.),~- Florida (CM) . (p. I03) .
2. Pachyliaficus (L.), J. Jalapa, Mexico (USNM). (p. I04).
3. Pachylioides resumens (Wik.), ~- (Probably Mexico) (USNM) .
(p. I06).
4. Cautethia grotei Hy. Edw., J. Siesta Key, Sarasota Co., Florida,
31 March 1952, C. P. Kimball (USNM). (p. 131).
5. Cautethia spuria (Bdv.), J. Brownsville, Texas, 7-8 Oct. 1928,
F. H . Benjamin (USNM) . (p. 132).
6. Madoryx pseudothyreus (Grt.), J. Florida (CM). (p. 107).
7. Enyo lugubris (L.), ~- McClellanville, South Carolina, 3 Nov.
1968, at light, R. B. Dominick-C. R. Edwards (WPC). (p. 113).
8. Callionima parce (F.), J. Miami, Florida (JGF). (p. I08).
9. Enyo ocypete (L.), J. Bugaby, Panama (USNM). (p. 114).
IO. Perigonia lusca (F.), ~- Royal Palm State Park, Florida, F. M.
Jones, 28 March (USNM). (p. I09).
11. Aellopos tantalus (L.), J. Florida City, Florida, 11 Aug. 1934,
Mrs. M . S. Forsyth (USNM) . (p. 1 IO).
12. Aellopos clavipes (R. & J .), ~- San Benito, Texas, 'Aug. 1-7'
(USNM). (p. I I 1).
13. Aellopos fadus (Cram.), J. Sapucay, Paraguay, W. T. Foster
(USNM) . (p. 112) .
14. Aellopos titan (Cram.), J. Shovel Mt., Texas, 12 Nov. 1899
(USNM).(p.111).
15 Hemaris gracilis (G. & R .), ~- Southampton, Cumb. Co., Nova
Scotia, 5 Aug. 1949, D. C. Ferguson (USNM). (p. 117).
16. Hemaris thysbe (F.), J. Armdale, Nova Scotia, 17 June 1947,
D. C. Ferguson (USNM) . (p. 115) .
17. Hemaris thysbe (F.), J. Sulphur City, Wash. Co., Arkansas,
16-23 Aug. (USNM). (p. 115).
18. Hemaris thysbe (F.), J. Montgomery Co., Virginia, 17 Aug. 1908
(USNM) . (p. 115).

r-

January 1.971

FASCICLE 21

January 1971

SPHINGOIDEA

PLATE

IO

- ___ J_ - -- ----- -

~-

PLATE

II

Sphingoidea
SPHINGIDA E

figs.

1-19

NATURAL SIZE I ; I

,.

SPHINGOIDEA: PLATE

11

FASCICLE 21

I·
1. Hemaris di/finis (Bdv.), 3. Halifax, Nova Scotia, 29 May 1957,
D. C. Ferguson (USNM).(p.117).
2. Hemaris diffinis (Bdv.), ~ - Decatur, Illinois, 24-30 March, ex larva
(USNM).(p.117).
3. Hemaris diffinis (Bdv.), ~- Decatur, Illinois, 8-15 Aug., ex larva
(USNM) . (p.117) .
4. Hemaris diffinis (Bdv.), 3. Decatur, Illinois, 8-15 Aug., ex larva
(USNM).(p.117).
5. Hemaris diffinis (Bdv.), 3. Atlanta, Georgia, 31 March 1935,
P. W. Fattig (USNM). (p. 117) .
6. Hemaris diffinis (Bdv.), d· Earl Grey, Saskatchewan, 27 May 1928,
J . D. Ritchie (USNM). (p. 117).
7. Hemaris diffinis (Bdv.), 3. Cotype of ariadne B. & McD. Denver,
Colorado (USNM). (p. 117).
8. Hemaris diffinis (Bdv.), 3. Brewster, Washington, 10 June 1951,
J.C. Hopfinger (USNM).(p.117).
9. Hemaris diffinis (Bdv.), 3. Paratype ofjordani B. & Benj. So. Utah,
Poling (USNM) .. (p.117).
10. Hemaris diffinis (Bdv.), ~- White Mts., Arizona, 25 June 1958
(USNM).(p.117) .
11. Hemaris diffinis (Bdv.), d· So. Arizona, 15-30 July, Poling
(USNM) . (p. 117).
12. Hemaris diffinis (Bdv.), 3. Cloudburst Canyon, San Gabriel Mts.,
L.A. Co., California, 10June 1939 (USNM). (p. 117).
13. Hemaris diffinis (Bdv.), 3. Yosemite Valley, California, 20 June
1912, Doll (USNM) . (p. 117) .
14. Hemaris senta (Stkr.), J. Silver Lake, Utah, 13 July 1899, A. J.
Snyder (USNM).(p. 119).
15. Eumorpha anchemola (Cram.), ~- Jalapa, Mexico (USNM).
(p. 123).
16. Eumorpha eacus (Cram.), J. H. Cathar. (USNM). (p. 125).
17. Eumorpha achemon (Drury), J. Corona, Long Island, New York,
10 Aug. (USNM). (p. 124).
18. Eumorpha satellitia (L.), ~- Brownsville, Texas, 19 Nov. 1957,
P.A. Glick (USNM). (p. 123).
19. Eumorpha pandorus (Hbn.), ~- Armdale, Nova Scotia, 20 July
1952, bred ex pupa, D. C. Ferguson (USNM). (p. 124).
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1. Eumorpha typhon (Klug), 6· Madera Canyon, Santa Rita Mts.,
Southern Arizona, 1-5 Sept. 1957, Lloyd M. Martin (USNM).
(p. 125).
2. Eumorpha vitis (L.), 6- Brownsville, Texas, 16 Oct. 1957, P. A.
Glick (USNM) . (p. 126).
3. Darapsa versicolor (Harr.), 3. McClellanville, South Carolina,
27 May 1969, at light, R. B. Dominick-C. R. Edwards (WPC).
(p. 145).
4. Eumorpha fasciata (Sulz.), ~- Wedge Plantation, South Santee
River, Charleston Co., South Carolina, 17 Aug. 1968, at light,
D. C. Ferguson (WPC). (p. 126).
5. Darapsa myron (Cram.), 6- New York (USNM). (p. 145).
6. Darapsa myron (Cram.), 6· University Reserve, Welaka, Putnam
Co., Florida, 19 April 1962, D. C. Ferguson (USNM). (p. 145) .
7. Eumorpha labruscae (L.), ~ - Castro, Parana (USNM) . (p. 127).
8. Darapsa pholus (Cram.), 6· Armdale, Halifax Co., Nova Scotia,
28.June 1961, D. C . Ferguson (USNM) . (p. 146).
9. Deidamia inscripta (Harr.),~- New York (USNM). (p. 134).
IO. Darapsa pholus (Cram.), 3. University Reserve, Welaka, Putnam
Co., Florida, 9 March 1962, D. C. Ferguson (USNM). (p. 146).
1 I. Sphecodina abbottii (Swains.), 6· Bethany, New Haven Co.,
Connecticut, 19 May 1968, D. C. Ferguson (USNM) . ,(p. 133).
12. Arctonotus lucidus Bdv., 6· Holotype of clarki B. & Benj. Pullman,
Washington, 21 March 1901 (USNM). (p. 135).
13. Arctonotus lucidus Bdv., 6- Newhall, California, 14 Dec. 1954
(USNM). (p. 135).
14. Proserpinus terlooii Hy. Edw., 6· Baboquivaria (Baboquivari)
Mts., Pima Co., Arizona, 17 July 1924, 0. C. Poling (CM).
(p. 141).
15. Amphion nessus (Cram.), 6· Brooklyn, Long Island, New York,
8.June 1902 (USNM) . (p. 136).
16. Proserpinus gaurae (.J. E. Smith) , 6· Alabama (USNM). (p. 138) .
17. Amphion nessus (Cram.), ~- Brooklyn, Long Island, New York
(USNM). (p. 136) .
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1. Proserpinus gaurae (J.E. Smith),~- Texas (CM). (p. 138).
2. Proserpinusjuanita (Stkr.), ~- 15 miles NW Tulsa, Oklahoma, in a
river bottom on sweetclover, 30 May 1938, G. W. 'Rawson
(USNM) . (p. 139) .
3. Proserpinus juanita (Stkr.), b · Texas, J. Doll (USNM). (p. 139) .
4. Proserpinusjuanita (Stkr.), b· Texas (USNM). (p. 139).
5. Proserpinus Juanita (Stkr.), b· Jerome, Arizona, July, Oslar
(USNM). (p. 139).
6. Proserpinus clarkiae (Bdv.), b· Placer Co., California, June
(USNM). (p. 140).
7. Proserpinus vega (Dyar), ~- Davis Mts., Texas, 14 Aug. 1928,
Poling (CM). (p. 141).
8. Proserpinus clarkiae (Bdv.), b· Lake Alta (Washington?), 15
April 1934 (USNM) . (p. 140) .
9. Proserpinus .ftavofasciata (Wik.), b· Geraldton, Ontario, 13 June
1953, on dandelion,]. C. E. Riotte (USNM) . (p. 140).
10. Euproserpinus phaeton G. & R., ~- Mason Valley, San Diego Co.,
California, 5 March 1937, Lloyd M. Martin (USNM). (p. 142).
1 I. Proserpinus .ftavofasciata (Wik.), ~- Geraldton, Ontario, 13 June
1953, on dandelion,]. C. E. Riotte (USNM). (p. 140).
12. Euproserpinus phaeton G. & R., b· Witch Creek, San Diego Co.,
California, 8-15 April (USNM) . (p. 142).
13. Proserpinus .ftavofasciata (Wik.), b· Brandon, Manitoba, 20 July
1912, Jacob Doll (CM). (p. 140).
14. Euproserpinus wiesti Sperry, ~- Paratype. Roggen, Colorado,
29 May 1934, Dr. Ray Wiest (USNM) . (p. 143).
15. Euproserpinus euterpe Hy. Edw., ~- Southern California (CM).
(p. 143).
16. Xylophanes pluto (F.), b· Florida City, Florida, 14 Nov. 1935,
Mrs. M. S. Forsyth (JGF). (p. 149).
17. Proserpinus .ftavefasciata (Wik.), ~. Kaslo, British Columbia,
1 May 1906 (USNM). (p. 140).
18. Xy•lophanes tersa (L.), b· Archbold Biological Sta., Highlands
Co., Florida, 29 March 1962, D. C. Ferguson (USNM). (p. 150).
19. Xylophanes porcus (Hbn.), b· Sta. Catherina (Brazil) (USNM) .
(p. 149).
20. Xylophanes falco (Wik.), b· Madera Canyon 4880', Santa Rita
Mts., Santa Cruz Co., Arizona, 24July 1960,J. G. Franclemont
(JGF). (p. 150) .
21. Hyles gallii (Rottenburg), b· South Dakota, Hardy Work Center,
T3N, RrE, S.30, 7 July 1965, R. W. Hodges (USNM). (p. 152) .
22. Hyles lineata (F.), b· Archbold Biological Sta., Highlands Co.,
Florida, 5 April 1962, D. C. Ferguson (USNM). (p. 153).
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Sphinxchisoya (Schaus),~- Holotype. Mexico, Jacob Doll (USNM)
(p. 58).
Protambulyx carteri R. & J., ~- Key Largo, Florida, 5-6 Dec. 1961,
Munroe, Holland, Chillcott (CNC). (p. 78).
Isognathus rimosus (Grt.), 6· Mexico (USNM). (p. 96).
Isognathus rimosus (Grt.), ~- Jalapa, Mexico (USNM). (p. 96).
Cautethia yucatana B. P. Clark, 6· British Honduras, 24 Dec.
(USNM). (p. 132).
Hyles euphorbiae (L.), 6- ex larva from Braeside, Ontario, 1968
(CNC). (p. 152).
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NOTES
I. ABBREVIATIONS FOR COLLECTORS AND
COLLECTIONS

PMBC

Provincial Museum of British Columbia

ROK

R. 0. Kendall

ROM

Royal Ontario Museum, University of

AB

Andre Blanchard:.

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

Toronto

San Francisco
CM

Carnegie Museum

CNC

Canadian National Collection

CPK

C. P. Kimball

cu

Cornell University
D. C. Ferguson
Field Museum of Natural History
Illinois Natural History Survey
J. G. Franclemont
John Newman
J. R. Heitzman
K. W. Philip
Los Angeles County Museum of
Natural History
Museum of Comparative Zoology,
Harvard University
Murray 0. Glenn
Michigan State University
Nova Scotia Museum

DCF
FMNH
INHS
JGF
JN
JRH
KWP
LACM
MCZ
MOG
MSU
NSM

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

Peabody Museum of Natural History,
Yale University

2, COMMON NAMES

The use of an asterisk* in the text denotes a name
on Official List of Common Names of Insects.

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.

4•

WING LENGTHS

Wing length i:s the measurement m millimeters
from the base to the apex of the forewing.

V

STRUCTURAL PLATES
ANTENNAE AND ANTENNAL
MODIFICATIONS

LATERAL VIEW OF HEAD

hairy eye
aetosema

laminate

shaft

,-1(~

prismatic

~

lashed eye
pedicel ' ) scape
shaft

simple
antenna

clubbed
antenna
unipectinate

bipectinate
pedicel

scape
eye cap
(scape)
doubly bipectinate

scape with pecten

postmedial band
subterminal line
reniform spot
adterminal line
median line
orbicular spot

ELEMENTS OF
WING PATTERN

DORSAL VIEW OF MOTH
head

LATERAL VIEW
OF LEGS
midleg

___,.-:;·::.. , ...··

antemedial band

hindleg
forewing

hindwing base

.

claviform spot
en1 orm spot
postmedian line
inal shade

IV
hindwing

tibial
spurs

IX+X

pulvillus
V1

STRUCTURAL PLATES
COMPLETE VENATION
1. PRIMITIVE MOTH

R,

R2

R3
,,,--_----,R.

MALE GENITALIA

coron;J

R,

~---✓ M,

cucullus

M2
M3
Cu,
anellus
peniculus

processus of sacculus

h ~ , R R3
•

.

4

·.

MALE GENITALIA

R,
M,

hindwing

A2

tuba analis or
anal tube

M M2
A, Cu 2 Cu,

3

2. SPECIALIZED MOTH

vinculum

frenulum

Sc (+R,)

AEDOEAGUS
sacculus
saccular margin

FEMALE GENITALIA

MAJOR AREAS
OF WINGS

ductus
ejaculatorius

lamella postvaginalis

inner or posterior margin
costal margin
lamella antevaginalis

humeral
angle

apophysis
anterioris

outer margin

torn us or anal angle

Vll

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

abbottii 132,133 (12:11), 136
Abbott's sphinx 133
achemon 40, 121, 122, 124 ( 11:17)
achemon sphinx 124
Aellopos 13, 15, 109, 112, 115
aethra 118
a.ffinis 23, 25
ajflicta 27
Agrius 13, 16, 19, 22
albescens 60
albiplaga 29, 33 (2 :3)
alope 96, 97, g8 (g :3)
alpina 88
Ampeloeca 144
ampelophaga 124
ampelophagus 1 2 3
Amphion 13, 16, 18, 20, 134, 136
Amphonyx 23
amyntor 39, 40, 41 (2:6), 46, 47, 64
analis 123
anchemola 122, 123 ( 11 : 15)
Ancistrognathus 2 3
andae 96
andromedae 54
annulosum I 12
antaeus 23, 24 (1 :4), 25, 27
anubis 148
Arctonotus 13, 16, 134, 1 36
Argeus 121
ariadne II8
asella 54, 59, 61, 62 (4:10)
Asemanophorae 12, 13
ash sphinx 36
astarte 81
astylus 84, 86, 87 (7:13, 14)
Atreides 50
Atreus 50
australis 70
Autogramma Jordan 39
axillaris 1 1 7
azaleae 147
azalea sphinx 146

borealis, Smerinthus 81
borealis, Sphinx 65, 68
Brachynota 1 32
brevimargo 35
brodiei 147
brontes 27, 29, 34 (1 :8)
brucei 119
bujfaloensis I I 6

cnotus 146
Cocytius 13, 14, 16, 1g, 23, 24, 26
collaris 34
colorada 72
coloradus 70
common clear-wing 115
coniferarum 73 (6:5, 7-9), 75
Copismerinthus 79
coxryi 65
crameri, Chaerocampa 104
crameri, Erinnyis 97, 99, 100 (9:5)
crantor 121, 124
Cressonia 13, 14, 17, 18, 87
croesus 149
cubensis 34
cupressi 47, 48 (3 :4)
cynoglossum 118
cypress sphinx 48

cablei go
cabnal 35
caicus 103 (10:1)
Calasymbolus So, 84, 86
calida 151
Calliomma 107
Callionima 13, 15, 107, 130
camertus 1 1 4
campestris 65
cana 74
canadensis, Deilephila 153
danum 114
Daphnis 121
canadensis, Sphinx 53, 62 (5:1)
caricae 96
Darapsa 12, 13, 16, 18, 20, 130, 132,
carolina 27, 30
144, 148
Carolina sphinx 29
Daremma 39
carteri 78 (6:13, 14; 14:2)
daucus 153
deceptiva 138
catalpae 12, 40, 41, 43, 45 (2:2)
Catocala 107
decolora 23
Cautethia 13, 16, 112, 130
Deidamia 13, 16, 18, 20, 133
Celerio 151
Deilonche 148
celeus 31
Dictyosoma 49
cerasi 86
Dieneces 1 37
diffinis 115, 117 (1 I :1-13), 119
Ceratomia 13, 14, 17, 18, 19, 39, 48
dijfusa ro8
cerisyi 79, 81 (6:17, 19; 7:1-4), 84
chamaenerii 152
Dilina 79
Chamaesesia 1 14
Dilophonota 97
chersis 54, 58 (3:9, ro; 4:2), 61, 62
Dilophonotini 13, 93
chionanthi 33
Diludia 27
chisoya 54, 58 ( 14: 1)
Dalba 13, 14, 17, 19, 37, 38
Chlaenogramma 27, 28
Dolbogene 13, 14, 38
chlorinda 14 7
dollii 53, 70 (5:12, 14, 15), 72
domingonis 98, 101, l02 (g:8)
choerilus 144, 14 7
Choerocampinae 12, 144
drupiferarum 53, 69 (5: 11)
cimbiciformis 1 16
druraei 23
Dupo 121
cinerea 36, 58
bahamensis rog
cinerosa Io 1
duponchel 23, 24, 25 (1 :2)
balteata 112
cingulatus 22 ( 1 : 1)
benjamini 68
circae I 38
big poplar sphinx go
clarkiae 137,138,140 (13:6, 8)
eacus 121,122,125 (II :16)
black alder sphinx 37
clarki, Arctonotus 135
edwardsii 98
blinded sphinx 85
clarki, Dalba 39
elegant sphinx 61
bombax 68
clarkii, Smerinthus 80
Ellema 73
- - - - - - ---11ombyeoides-'i3,i4,75- (ir.3, 4, &)>-- - - ---tQlark18'lay-sp·hinx-n~ - - - - - - - ~E[to- g7;-91J- \9-:6-;-,-)-;-TffO
borealis, Calasymbolus 85
clavipes IIO, 111 (10:12)
elm sphinx 41
borealis, Ceratomia 42
clotho 127
elsa 49 (3 :1)
borealis, Pachysphinx go
cluentius 25, 26, 27 (1 :3)
engelhardti 72
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engeli 42, 44
Enyo 13, 15, u2
Epistor 112
erato 143
eremitoides 53, 55, 56 (3:7), 57
eremitus 51, 53, 55 (3 :5), 63
Erinnyis 13, 15, I 7, 19, 93, 95, 96, 97,
103, 106, 108
etolus 116
Eucheryx 107
Eumorpha 13, 15, 18, 19, 119, 121, 132
euphorbiae 151, 152 (14:6), 153
Euproserpinus 13, I 6, 142
Eusmerinthus 79
euterpe 142,143 (13:15)
excaecatus 84, 85 (7 :6, 7, g), 86
excelsior 96
Exedrium 73
fadus IIO, l l 1, 112 (10:13)
falco 149, 150 (13:20), 151
fasciata 98, 122, 126 (12:4)
fegeus I 12, I 13
festa 102
ficus 103, 104 ( IO :2)
jlavicans 98
jlavitincta Bo
jlavofasciata 137,138,140 (13:9, 11,
13, I 7)
jlorestan 28, 29, 34, 35 (2 :4), 36
jloridensis, Amphion I 36
jloridensis, Dolba 38
jloridensis, Haemorrhagia I I 6
four-horned sphinx 41
franckii 53, 63 (4:12)
f uciformis I 1 4
fugax 150
fumosa 118
fuscicaudis 1 I 6
galianna 108
gallii 151,152 (13:21)
gamma Bo
Gargantua 5 I
gaudy sphinx 127
gaurae 137,138 (12:16; 13:1), 139
geminatus 79
geminus 54, 55 (3 :6), 57
gerhardi 60
giant sphinx 24
godartii 25
Gonenyo 148
gordius 5 I, 53, 65 (5 :3-9), 69, 70
gracilis II4, 115,117 (10:15)
Grammodia I 03
grape-vine sphinx 145
great ash sphinx 58
grotei n8, 131 (10:4)
guenei 28
guttularis 97, 102 (9:10)
Haemorrhagia II4
hageni 39, 40, 41, 47 (2:u)
halicarnie 73, 74
harrissii 73, 75
hartwegii 38, 39 (2 :g)
hasdrubal 95
Hawaiina 151

Hemaris ro, 13, 15, 17, 20, 93, I 13
114

Hemeroplanes 1 07, I 12
hermit sphinx 55
Herse 22, 51
hippothoon I oo
hojfmanni 40, 45
hog caterpillar 145
hornbeckiana 1 2 6
huckleberry sphinx 87
humming-bird moth I 15
hydaspus 24
hydrangea sphinx 145
Hyles 13, 15, 17, 20, 148, 151
hyloeus 37 (2 :5, 7)
Hyloicus 51
hyperbola 88
igualana 40
imperator 9 I
inclitus 96
inconspicua 106
insolita 61
instibilis 88
integerrima 87
inteifaunus 8 7
inscripta 134 ( I 2 :g)
inscriptum I 33
intermedia 123, 124, 152
inuus 108
io 87
irrorata 148
Isognathus 13, 15, 95, 96, 97
Isogramma R & J 39, 40
Isoparce 13, 14, 47, 49
istar 53, 57 (3 :8)
ixion I IO
jamaicensis 79 (6:n, 15, 16)
janiphae 99
jasminearum 27, 28, 29, 36 (2:8)
jatrophae 24
jordani I 18
juanita 137, 138, 139 (13:2-5)
juglandis 87, 88 (7 :.15-17; 8 :1-4, 6)
jussieuae 126
kalmiae 53, 64 (5 :2)
kanawahensis 46
kansensis 46
kunzei 91
labruscae 121,122, 127 (12:7)
lanceolata 58
Lapara 12, 13, 14, 17, 18, 22, 73
lassauxii 97, g8 (9:4), IOI
laurel sphinx 64
Lepisesia 13 7
Lethia 51
lettered sphinx 1 34
leucophaeata 5 2, 58 (3 : l l )
Leucorampha 107
libocedrus 54, 61 (4:u)
licaon 123
licastus 107, 108
ligustri 51
lineata 152, 153 (13:22)
linnei I 26

Lintneria 51
longistriga 108
lucidus 134,135 (12:12, 13)
luctuosus 1 13
lugens 54 (3 :3), 55, 5 7
lugubris 112,113 (10:7), II4
lusca 109 (10:10)
luscitiosa 53, 68 (5: 10, I 3, 16), 70
lutescens 145, 146
lycopersici 30
lyncea 104
Macroglossinae 13, 93, 121, 130
Macroglossini 13, 128
Macroglossum 93, 128
Macrosila 27, 33
Madoryx 13, 15, 106, I 12, 130
Manduca 13, 14, 16, 17, 19, 22, 27, 28,
29, 37, 40, 50, 52, 104, 106, 109
manitobae 88
manni 39
Maredus 132
marginalis 69, I I 8
mccrearyi, Calasymbolus 86
mccrearyi, Sphinx 55
mcdunnoughi I I 8
medor 24
megeacus 125
melancholica I oo
menechus 96
merianae 98
Mesosphinx 52
metathetis I I 8
mexicana I 50
modesta 89, 90 (8:5, 7), 91
modest sphinx go
mojave 143
mordecai 60
muscosa j ones 28
muscosa R & J 28, 29, 35 ( I :g)
myops 84, 85 (7 :8, 10-12)
myron 145 ( I2 :5, 6)

Neococytius 13, 14, 16, 25
Nephelini 128
nessus 136 (12:15, 17)
nicotianae 30
nigrescens 8 I
Noctuidae 107
noctuiformis I 30
obscura, Erinnyis 98, 101 (g :g, II), 102
obscura, Manduca 28
obscura, Pseudosphinx 95
occidentalis 86, go, 91 (8:8-10)
occulta 29, 30, 32 (2 :1)
ocellata 79
ocellatus 87
ocypete 113, 114 (10:9)
oenosanda I 30
oenotherae 137
oenotrus 98, 100 (g: I), IO I
oiclus 106
ophthalmica 8 I
oreodaphne 58
ornatus 108
oslari 65, I 39
oxybaphi 152

IX

INDEX
Pachylia 13, 15, 103, 130
Pachylioides I 3, I 5, 104
Pachysphinx 13, 14, 17, 18, 89
pallens 88
pallescens 58
pallidulus 81
palpalis II8
pamphilius 34
pampinatrix 145
pan 107
pandorus 121, 122, 123, 124(11 :19), 125
Paonias 13, 14, 18, 79, 84
Paratrea 13, 14, 17, 19, 50
parce, 107, 108 (10:8)
pavonina 85
pawpaw sphinx 37
pecosensis 85
pelasgus 116
penaeus 100
perelegans 54, 60, 61 (4 :9), 69, 70
Perigonia 13, 15, 108, 112
phaeton 142 (13:10, 12), 143, 144
Philampelini 13, 93, 119, 130
Philampelus II9, 121
Phlegethontius 2 7
Pholus 121
pholus 144,145,146 (12:8, 10)
Phryxus 13, 15, 103
picta 100
piperis 100
pinastri 51, 52, 72 (6:2)
pineum 75
pink spotted hawkmoth 22
plebeja 50 (3 :2)
plota 63
pluto 148, 149 (13:16)
poecila 65
Pogocolon 137
polingi 42, 44
populicola 90
porcus 148, 149 (13:19)
posticatus 123
princeps 90
prini 38
proserpina 1 37
Proserpinus 13, 16, 18, 19, 20, 137, 142
Protambulyx 13, 76
Protoparce 2 7, 28
Pseudosphinx 13, 15, 18, 19, 95, 96, 97
pseudothyreus 107 (10:6), 134
pungens 23
pyramus 116

quadricornis 39, 41
quinquemaculata 28, 29, 30, 31 ( 1 :6)

X

rachel 140
repentinus 42
resumens 104, 106 ( 10 :3)
rhaebus 101
rimosus 96 (14:3, 4)
rivularis 2 5
robinsonii 88
rosacearum 86
rotunda/a 36
rubens 118
rubripennis 78
ruficaudis 1 1 6
rustica 2 7, 29, 33( I :5)
rustic sphinx 33
Sagenosoma 13, 14, 49
saliceti 79, 83 (6 :18; 7 :5)
saniptri 72
satellitia 122, 123 (II :18), 124
scyron 96
Semanophorae 12, 13, 20, 93
Senta II5, 119 (II :14)
separata 53, 56, 57 (4: I)
separatus 52
sequoiae 53, 70, 72 (6: I)
sexta 27, 28, 29 (1 :7), 31, 32, 34
silenus 96
sisyphus I IO
small-eyed sphinx 85
Smerinthini 13, 76, 122
Smerinthus I 3, 14, 17, 18, 76, 79, 89
snow berry clearwing 117
sonorensis 40, 41, 44 (2:10)
sorbi 86
sordida 55
Spectrum 51
Sphecodina 13, 16, 18, 19, 132, 134
Sphingidae 9, 1 3
Sphinginae 13, 20, 76, 93
Sphingini 13, 20
Sphinx 9, 13, 14, 17, 19, 20, 22, 49, 50, 51
spuria 131, 132 (10 :5)
stheno 101
strigilis L. 76, 78 (6:10, 12)
strigilis Vogel 126
stulta 108
suavis 28
sweetpotato hornworm 22
Syzygia 27
tantalus 110 (10:II), 111,112
Tatoglossum 96
tenuis 118
terlooii 137,138,141 (12:14)
terpunctata 1 1 o
tersa 148, 149, 150 (13:18)

tetrio 95 (9 :2)
texana 146
thetis 117
thorates 149
thysbe 114,115 (10:16-18), 117
tiliastri 86
Tinostoma 1 2 1
titan 109, II0, Ill (10:14), I 12
tobacco hornworm 29
tomato hornworm 31
Tricholon 1 33
tripartitus 80
triptolemus 107
tristis 106
twin-spot sphinx 79
typhon 122, 125 (12 :1)
ulalume 140
ulmi 41
una 68
undata, Manduca 28
undata, Xylophanes 148
undulosa 39, 40, 41, 42 (2:12), 45, 46
uniformis 1 16
utahensis 69
vancouverensis 60, 6 I
vancouveriensis 81
vashti 54, 59 (4 :3-8), 61
vega 138, 141 ( I 3 :7)
versicolor 144, 145 ( I 2 :3)
versuta 106
victoria 140
vine sphinx 126
Virginia-creeper sphinx 145
vitis 121, 122, 126 (12 :2)
walnut sphinx 88
waved sphinx 42
western poplar sphinx 91
white-lined sphinx 153
wiesti 142, 143 (13:14)
wild-cherry sphinx 69
wirti 31

Xylophanes 12, 13, 15, 17, 20,144,148,
151
yellow-banded day sphinx 140
yucatana 131, 132 (14 :5)

zonata 110

INDEX TO PLANT NAMES

Abelia 112
Allamanda 98
Amelanchier 85, 86
Ampelopsis 114, 123, 124, 125, 127, 133,
134, 136, 146
Anacardiaceae 78
Anacardium 78
Andromeda 87
Annonaceae 25, 27, 34
Annona glabra 24, 25
Apocynaceae 100, 101, 103, 106, 122
Apocynum 1 1 9
apple 68, 70, 80, 154
apple, custard 24
apple, pond 24
Asclepiadaceae 99
ash 37, 44, 59, 64, 65, 68, 80
ash, white 63

Asimina triloba 38
aspen, trembling 59

Asperula 153
azalea 117, 147

basswood 42
bedstraw 153
beebalm 56
beech 88

Betula 42, 69, 80, 85
Bignonia 33
Bignoniaceae 35, 36, 51
birch 42, 69, 80
biriba 34
blueberry 68
blueberry, highbush 87
blueberry, low 87
Boerhaavia coccinea 142
Boraginaceae 33, 34
bouncing bet 38, 51
Bouvardia glaberrima 150
bugleweed 56
bushhoneysuckle, dwarf 119
butternut 88
buttonbush, common 145
buttonplant, smooth 151

Calonyction aculeatum 23
Campsis radicans 51
Capsicum 1 36
Garica papaya 98, 99
Carpinus caroliniana 85
Carya 88

Catalpa 46
Celtis occidentalis 70
Cephalanthus occidentalis 145
cherry 42,117,141
cherry, black 86
cherry, sour 86
cherry, wild 70
Chiococca 149
Chiococca alba 132
Chionanthus virginicus 33, 44, 65
chokecherry, common 86
Cissus 114, 123, 127
Citharexylum 36
Clarkia 140
coffee 109
columbine 61
Comocladia 78
Cordia 34
crab-apple, prairie 68
cranberrybush, European 116
Crataegus 44, 85, 116
Cynanchum palustre 102
cypress 48

dandelion 141

Decodon verticillatus 145
Diervilla lonicera 119
dogbane 119

Echites 103, rn6
elm 42, 80

Epilobium 139, 140, 141, 153, 154
Erythroxylon 78, 149
eupatorium, Christmasbush 127
Eupatorium odoratum 127
Euphorbia 152
Euphorbiaceae 95, IOO
Euphorbia pulcherrima I oo
evening primrose 135, 137, 139, 140,
1 43

Fraxinus americana 63
fringe tree 33, 44, 65
Fuchsia 154

Galium 153
Gaylussacia 68
Godetia 153
grape 124, 125, 126, 127, 133, 134, 136
grape, wild 86
guava 100

hackberry 70
hawthorn 44, 116
hickory 88
honeysuckle 51, 61, 117, n9, 133
hornbeam, American 85
huckleberry 68

Hydrangea arborescens 145
hydrangea, smooth 145

/lex decidua 38
/lex glabra 38
inkberry 38
lpomoea batatas 23

jasmine 78, 95
Jasminum 33, 95
Jatropha 98
Juglans 88
juniper, alligator 71
juniper, California 72

Juniperus californica 72
Juniperus deppeana 71
Juniperus osteosperma 72
Jussieua w7, 125

Kalmia angustifolia
Kalmia latifolia 65

I I

Fagus 88
Ficus w4

larch, eastern 68

fiddlewood 36
fig !04
forestiera, New Mexican 61
four o'clock 154
frangipani 97

laurel 65
laurel, lambkill 117

Fraxinus 37, 44, 59, 64, 65, 68, 80

Lycopsis 56

7

Larix laricina 68
Ligustrum 44, 59, 65
lilac 51, 59, 65, 70
Lonicera II7, 119

XI

INDEX
Maclura pomifera 47
Matus 85, 154
Matus ioensis 68
Matus sylvestris 68, 70, 80
Mentha 56
milkberry 149
milkberry, Davids 132
milkweed 99
milkweed, climbing I 02
mint 56
Mirabilis 154
Monarda 56
Manettia 151
moonflower 23
Myrica aspleniifolia 38, 68
nettlespurge 98
oak 44
Oenothera 139, 140, 143
Oenothera dentata 135
Onagraceae 107, 122, 125, 127, 137
osageorange 4 7
0 strya virginiana 8 5

Palicourea grandifolia r 50
papaya 98, 99
Parthenocissus 124, 134
Parthenocissus quinquefolia 146
Passiflora 5 I
passionflower 5 r
pawpaw 38
peach 80
Pentas 151
pepper 136
Petunia 23, 107
Philibertia heteroplrylla I 02
Philibertia viminalis r 02
phlox 112
Picea glauca 68
pine 73, 75
pine, loblolly 75
pine, longleaf 75

Xll

pine, white 76
plum 70, 80, 1 17
Plumeria 97
Plumeria rubra 95
poinsettia 100
poplar 65, 69, 80, 83, 84, go, gr
Populus 65, 69, Bo, 83, 85, go, gr
Populus tremuloides 59
Portulaca 154
possum haw 38
potato 30, 32
potato, sweet 23
primrose 144
privet 44, 59, 65
Prunus 42, 59, 70, 80, 85, 86, I r 7
Prunus cerasus 86
Prunus serotina 86
Prunus virginiana 86
Psidium 100

Quercus 44, 85
Rollinia deliciosa 34
Rosa 85
Rosa carolina 68
Rose, Carolina 68
Rubiaceae 109, 112, 132, 150
Rubus parviflorus 141
sage 56
Saponaria officinalis 38
Salix 69, Bo, 83, 85, go, 91
Salvia 55, 56
service berry 86
snowberry 60, 117, 119
Solanaceae 32, 35, 49
Spermacoce glabra 151
spiderling, wetleaf 142
Spondias 78
spruce, white 68
starclusters 151
sweetfern, littleleaf 38, 68
Symphoricarpos 62, 117, 119

Symphoricarpos albus 60
Syringa 51
Syringa vulgaris 59, 65, 70
T axodium distichum 48
Tecoma 34, 36
Tecoma stans 51
thimbleberry 141
Tilia 42, 85
tobacco 30
tomato 30, 32
treebine 123
trumpetbush 34, 36
trumpetcreeper, common 51
Ulmus 42, 80, 85
Vaccinium 68
Vaccinium corymbosum 87
Vaccinium vacillans 87
verbena 51
Verbenaceae 33, 35, 36
verbena, wild 149
Viburnum 146
viburnum 147
Viburnum opulus r r 6
vine 127
Virginia creeper 124, 134, I 46
Vitaceae 114, 122
Vitis 86, 114, 124, 125, 126, 127, 133,
134, 136
walnut 88
waterwillow 145
willow 69, 80, 83, 84, 85, go, 91, 133
willow weed 137, 139, 140, 141, 153,
1 54
woodruff 153
yellow-trumpet, Florida 51

,Z,schokkea 103
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