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NOCTUOIDEA

ABSTRACT
The 76 species of the subfamily Plusiinae (Lepidoptera: Noctuidae) that
occur in North America north of Mexico are revised. Three new genera are
described for groups of species that occur in the Neotropic and southern
Nearctic Regions: Notioplusia (type species: Plusia illustrata Guenee) is
monotypic; Enigmogramma (type species: Plusia basigera Walker) also includes admonens (Walker), limata (Schaus), andfeisthameli (Guenee); Megalographa (type species: Plusia biloba Stephens) also includes bonaerensis
(Berg), agualaniata (Dognin), and monoxyla (Dyar). One new species, Euchalcia borealis, is described from northern British Columbia, Canada. Noctua oxygramma Geyer, placed in Trichoplusia McDunnough by recent authors, is transferred to Ctenoplusia Dufay. The following species are placed
in synonymy for the first time: Syngrapha nyiwonis (Matsumura) with S.
ottolenguii (Dyar); S. snowii (Hy. Edwards) with S. sackenii (Grote); S. lula
(Barnes and Bengamin) and S. diversigna (Ottolengui) with S. borea (Aurivillius). Neotypes are designated for two species, Plusia octoscripta Grote
and Plusia falcifera Kirby, and deposited in the British Museum (Natural
History). Adults of each species and larvae of 20 species are illustrated in
color. Male and female genitalia are illustrated for each species. Diagnoses
are given for the larvae of 52 species, eight for the first time. Keys to adults
and larvae are included.
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PREFACE
This is the second fascicle on the family Noctuidae and the first one to be co-authored. It had its
beginnings in 1987 when we were discussing future research plans and the possibilities for various
noctuid fascicles. One of us (JDL) had been studying northern plusiines, particularly species of
Syngrapha, Plusia, and northern Autographa, in connection with a study of holarctic noctuids being
carried out with K. Mikkola (Helsinki, Finland) and V. S. Kononenko (Vladivostok, USSR); whereas
the other (RWP) had been studying plusiines, particularly the argyrogrammatines and autoplusiines,
of the southern part of our region and the Neotropics. In the course of our conversation we realized
that, taken together, we had completed much of the background research needed to do a revision of
the Plusiinae of America north of Mexico, and our cooperative fascicle was conceived. Later in the
year, our project received a further boost with the publication of Ian Kitching's (1987) review and
synthesis of the higher classification of the world Plusiinae. Although we do not accept all details of
his proposed classification, it provided the basis for the one used in this fascicle.
The Plusiinae are second only to the underwings (the genus Catocala Schrank) in their popularity
with collectors of noctuids. They also have been studied more extensively than other groups of the
Noctuidae because of their popularity. Certainly not all of them are bright, but the plusiines are
known for the silvery-white stigma in the forewing and often the brilliant metallic splotches and
pastel colors. The adults are medium-sized moths, most of which range in size from 25 to 35 mm
in expanse. Some may be as small as 15 to 20 mm, such as Exyra fax and small specimens of
Syngrapha alticola, while others may be as large as 40 to 45 mm, such as Diachrysia balluca and
large specimens of Autographa californica. The Plusiinae are well represented in America north of
Mexico. The 76 species and 23 genera treated in this fascicle represent about 1/4 of the species and
almost half of the genera in the world. The plusiine fauna of America north of Mexico is relatively
well known, and we do not expect that there will be many more new species added to our fauna.
Most areas of North America have been well collected for plusiines, and there are few species in
northern or central Mexico that could turn up in southern United States. Probably the most likely
area to find additional species is Alaska, particularly in the outer Aleutian Islands, where a number
of species of the Soviet Far East might occur.
Our work on the North American Plusiinae was greatly assisted by the contribution of specimens
and data by many collectors and curators throughout North America and elsewhere. They are listed
in the acknowledgements.
We have illustrated the genitalia of all species, not because these structures are always required for
positive identification, but to enable study of relationships within our fauna and with those of other
parts of the world.
Because many of our species are economically important, we have prepared keys to larvae that
combine the use of setal and other structural characters used by the specialist with characters used
by the non-specialist such as color and pattern. The larvae of 52 species, more than 2/J of our plusiine
fauna, are known. A sample of them has been illustrated in color to help in identification and to
amplify the descriptions given in the text. The key to larvae and the larval descriptions are based
almost entirely on examination of new material. In order to include larval color patterns, 26 species
were reared and color photographs of an additional 12 were examined. Of the remaining 14 species
for which larval descriptions are given, 12 (Argyrogramma verruca, Enigmogramma basigera, Rachiplusia ou, Diachrysia aereoides, Polychrysia esmeralda, · Exyra semicrocea, Exyra ridingsii, Autographa corusca, Syngrapha surena, Syngrapha orophila, Syngrapha celsa, and Syngrapha parilis) are
9
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based on examination of preserved material and two (A utoplusia egenoides and Polychrysia morigera)
on information given in the literature. Larval descriptions are given for nine species for the first time:

Polychrysia esmeralda, Chrysanymphaformosa, Eosphoropteryx thyatyroides, Syngrapha octoscripta,
Syngrapha surena, Syngrapha diasema, Syngrapha ignea, Syngrapha abstrusa, and Syngrapha montana.
This is the first fascicle to have distribution maps. These maps should allow collectors to determine
the significance of their data more precisely. For most of the species the collecting localities of all
material examined were plotted on the distribution maps; for those species that occur in the Old
World or in the Neotropical Region, as well as in North America, only localities from North America
north of Mexico were plotted on the maps. We would be pleased to hear from anyone who has
material representing range extensions for species treated in this fascicle.
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SUPERFAMILY

NOCTUOIDEA (continued)
FAMILY

N octuidae

(continued)

SUBFAMILY

Plusiinae

Boisduval
Type genus: Plusia Ochsenheimer, 1816
Plusidi Boisduval, 1829, Europaeorum Lepidopterorum Index Methodicus, p. 91.

The Plusiinae are a relatively small subfamily of the
Noctuidae with approximately 400 described species in the world, primarily in temperate habitats in
the northern hemisphere. The 76 species found in
America north of Mexico are treated in this fascicle.
They are a familiar group of species to most collectors because they have a characteristic silver stigma
spot on the forewing. The stigma, the most conspicuous feature of most species in the subfamily,
varies in size and shape but generally is represented
by a silvery patch running from the costa near the
antemedial line, through the orbicular spot, and terminating in a silvery blotch approximately in the
middle of the median area. These silvery and metallic markings are characteristic of many species.
The species in the Plusiinae traditionally have been
defined as possessing a quadrifid hindwing venation
(i.e., vein M 2 clearly apparent) and lashed eyes.
DESCRIPTION OF STRUCTURAL CHARACTERS.

The species in the subfamily Plusiinae are small to
medium-sized, stout-bodied noctuids that usually
can be associated with the subfamily by the presence
of a characteristic metallic stigma in the center of
the fore wing. Other characters that are helpful in
recognizing members of the subfamily are 1) the

presence of lashes (long hairlike scales) behind the
eye and from the base of the antenna, in conjunction
with quadrifid hindwing venation; 2) the presence
of a triangular toothlike tuft of scales at the tornal
angle of the forewing; 3) the relatively long, upturned labial palpi; 4) the enlarged dorsal scale tufts
on the first and third abdominal segments; and 5)
the tympanic region with a membranous flap below
the hood that resembles a second hood (see text
figure 2 a).
Head: most species with simple antennae and with
ventral surface covered with fine hairs; males of
some species of Euchalcia and females of the Hawaiian genus Lophoplusia Zimmerman with biserrate antennae; males ,of Lophoplusia with bipectinate antennae; eye round in most species, reduced
and ellipsoid in some diurnal species; eye usually
heavily lashed from base of antenna and margin of
frons, and from rear margin of eye; eye lashes reduced or absent in some genera, particularly those
in subtribe Euchalciina; frons usually with rough
protuberant triangular tuft of scales and a similar
tuft of scales between bases of antennae; ocellus
present; labial palpus (text figure 1) smooth or
roughly scaled, third segment long, 0.5-1.0 x as long
as second segment, third segment with apical tuft
of scales in some genera; second segment usually
with a rough fringe of scales below; haustellum long
and coiled, not reduced, but number of apical sensillae reduced from 12 or more to less than six.
Thorax: vestiture of elongate scales and hairlike
scales; either meso- or metascutellar tuft large, other
one reduced or absent; hindwing venation quadrifid
(text figure 2 c), M2 as thick as other veins of hindwing, curved downward to meet cell near junction
ofM 3 and CuA 1 ; M 2 reduced in Mouralia, meeting
cell about 2/J distance between M 1 and M 3 • Prothoracic leg (text figure 2 d): femur with fringe of hair13
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like scales; tibia about 4 x as long as wide, with inner
fringe of hair giving tibia flattened look; tibia without sclerotized setae in most genera; with a few apical setae on inner side in Rachiplusia and with row
of setae on inner side in Syngrapha ignea and S.
hochenwarthi (Hochenwarth); first tarsal segment
about 2/J as long as tibia and equal to length of remaining four segments. Mesothoracic and metathoracic legs (text figure 2 e-h): ventral surface of femur with fringe of slender hairlike scales; tibia with
tuft of hairlike scales on proximal ½; mesothoracic
tibia with a few sclerotized apical setae in Rachiplusia and with setae on distal½ of tibia in S. ignea
and S . hochenwarthi, otherwise without sclerotized
setae; metathoracic tibia without sclerotized setae
on outer surface in most genera; with 10-25 sclerotized setae between and above pairs of spurs in
Rachiplusia, Anagrapha, Syngrapha ignea, and S.
hochenwarthi; with a few sclerotized setae between
pairs of spurs in other Syngrapha species and in
Autoplusia; with a few sclerotized setae on inner
surface in Mouralia. Internal tympanic structure: all
four resonator pockets present on frame of tympanic
membrane; pocket I shallow; pocket II extending
from pocket I to pocket III and slightly overlapping
pocket III; pocket IV closed as in trifid subfamilies
but greatly enlarged and fused to wall of tympanal
air sac; nodular sclerite flat. External tympanic
structure (text figure 2 a): hood large; secondary
hood membranous, almost as large as primary hood,
located below and partially covered by primary hood;
alula (sensu Richards, 1933) a flaplike extension of
scutellum dorsal to tympanic cavity; epimeron (below tympanum) appearing inflated and bulging because of large size of pocket IV on inner side of
epimeron. Abdomen: male abdomen with pair of
1_ - ~- - - - - - - _ _:, _ --- _..: _,_ .....
----=- -1 - • - - - - - ' · - - - · £:._
nan pc:u~u:, Ull C:l~lUl aUUUlUllli:11 MC:lllUlll \LC:./H lloure 3 a) in Argyrogrammatini and Plusiini; with
single, central hair pencil in Abrostolini (text figure
3 b); posterior segments of abdomen with lateral
tufts of hair in males of most Argyrogrammatini;
large tufts of scales on first and third terga, smaller
tufts on other terga. Male genitalia (text figure 3 d,
e): valve oval or rectangular, usually wider distally;
costa of valve with sclerotized process in Pseudoplusia near base of valve; ventral margin of valve
with stout or long setae in many genera; base of
sacculus heavily sclerotized, quadrate laterally; clavus either long, appearing to articulate with juxta,
or shorter and knoblike; clasper a slight thickening
on ventral margin of valve with ampulla projecting
obliquely across valve near middle (NOTE: following the usage of Forbes (1939, 1954) and Klots (1970)
1-

..
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we use the term "clasper" in the text to include the
ampulla portion of the clasper); corona absent; vinculum and saccus variable in shape, most often
V-shaped but may be narrow and spinelike or broad
and rectangular; saccal region with a pair of ventral
flanges in many genera; tegumen narrow; uncus long
and narrow, pointed apically, central portion ofuncus with long hairlike setae dorsally; vesica elongate
1-4x as long as aedoeagus, usually with an apical
cornutus, and in some species with a basal cornutus;
vesica with one or more fields of spines in some
genera; aedoeagal tube with bulbous base except in
Abrostolini, Exyra, and some Syngrapha species.
Female genitalia (text figure 3 c): ovipositor lobes
laterally flattened, usually with a proximal row of
large setae and scattered smaller setae; ostium bursae (enlarged posterior portion of ductus bursae)
sclerotized, usually with longitudinal grooves, with
posterior sclerotized processes in some species; ductus bursae lightly sclerotized, usually rugose or with
longitudinal ridges; ridges frequently exiting ductus
bursae and extending into corpus bursae; corpus
bursae spiculate; some species with appendix bursae, or with a small secondary lobe pinched off from
corpus bursae; some species with sclerotized bulge
in corpus bursae near junction of ductus bursae and
some with appendix bursae partially sclerotized.
LA R v A. Most larvae of the Plusiinae, including all
of the economically important species, can be distinguished from those of other subfamilies by the
combination ofbiordinal crochets with the first two
pairs of prolegs (on abdominal segments three and
four) absent or vestigial. The exceptions to this rule
are the two genera of the Abrostolini, in which these
prolegs are present, and the genus Plusia, in which
•t..- ..... - ..... -1... .... +,. .-..-.... ,...,,.,,,.,,..._.._,: ..... 11 ....... -,:,...._,.;1,:_,,.1 T ,,._ .. ,.,... ,...,c.,_t..,,...
u1c \.t1U\.,Hc;L..:, a1v c.:,.:,c;uua11y u111v1u.1.u a1 • .Lal vac vi LUC

Abrostolini can be recognized by the combination
of biordinal crochets with a hairlike subdorsal seta
on the ninth abdominal segment; those of the subtribe Plusiina, which includes Plusia, can be recognized by the fusion or partial fusion of the pinacula of two of the three subventral setae on abdominal
segments 2-4.
Larvae of most species in subfamily (text figure
4) are green with three pairs of white lines on the
back and a white or yellow lateral line on each side.
The upper pair, the dorsal lines, is located between
the uppermost pair of setae (DI); these lines are
narrow in most species, about ¼ of the width of the
dark-green middorsal line. The addorsal line, just
below the dorsal line and below seta DI, is usually
slightly thinner and more irregular than the dorsal
- - --

- -- -- -
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FIGURE l: LATERAL VIEW OF HEADS OF PLUSIINAE
a. Autographa californica. b. Pseudeva purpurigera. c. Chrysanympha formosa. d. Eosphoropteryx thyatyroides. e. Polychrysia
esmeralda.
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FIGURE 2: THORACIC STRUCTURES OF PLUSIINAE
a. Lateral view of external tympanic region of Autographa mappa. b. Forewing venation of Megalographa biloba. c. Hindwing
venation of Megalographa biloba. d. Foreleg of Syngrapha ignea. e. Midleg of Syngrapha ignea. f Hindleg of Syngrapha ignea. g.
Hindleg of Syngrapha octoscripta. h. Hindleg of Autographa mappa.
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OVIPOSITOR LOBE
----(PAPILLA ANALIS)
CAUDAL PROCESS
FROM
OSTIUM
BURSAE

r----- 8th SEGMENT
ABDOMINAL
a

SCLEROTIZED PORTION
OF DUCTUS BURSAE

DUCTUS
SEMINALIS

DUCTUS BURSAE

APPENDIX _ _ _ _ _ _£
BURSAE

b
CORPUS
BURSAE

APICAL
IL-----coRNUTUS

C

UNCUS

~-----JUXTA
~------SACCULUS

d

a. Ventral view of eighth sternum showing double hair pencil of Autographa bimaculata. b. Ventral view of eighth sternum showing
single hair pencil of Mouralia tinctoides. c. Female genitalia of Syngrapha hochenwarthi (Hochenwarth) [Switzerland]. d. Aedoeagus
with vesica everted of Megalographa agualaniata (Dognin) [Venezuela]. e. Male genital capsule with aedoeagus removed of
Megalographa agualaniata [Venezuela].
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FIGURE 4: LARVAL STRUCTURES OF PLUSIINAE
a. Lateral view of larva of Autographa precationis. b. Ventral view of abdominal segments 1-4 of Autographa precationis. c. Ventral
view of abdominal segments 1-4 of Argyrogramma verruca. d. Right mandible of Autographa precationis. e. Right mandible of
Anagrapha falcifera. f Right mandible of P/usia putnami.
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line. The subdorsal line, below seta D2, is similar
to the dorsal line. The lateral line is typically the
widest of the lines on the body, usually about twice
as wide as the dorsal line. In most species it extends
through the spiracles at the anterior and middle parts
of the body but is dorsal to the spiracles toward the
posterior end of the body. Some species have only
two pairs oflines above the lateral line. This usually
results from the loss of the addorsal line, as in
Syngrapha epigaea, or the fusion of the dorsal and
addorsal lines, as in Syngrapha rectangula. The spiracles are white or pale yellow, usually with a darkbrown rim. The pinacula in most species are green
with white around the base of the setae; in some
species the pinacula are green while in others they
are black. The bases of the subdorsal setae, and often
those of the subventral setae, are usually green, and
in some species there is a black ring around the base
of the subdorsal seta. The sides of the body, especially below the lateral line, are usually flecked
with white. The head is green or brownish green,
and in many species there is a black lateral line on
each side of the head that extends through the stemmata. In some species the sockets of the setae on
the head are ringed with black. The hypopharyngeal
complex, which forms the floor of the mouth, has
an apical spinneret, a labial palpus on each side of
the spinneret, a prnmentum, which is a sclerotized
plate ventral to the spinneret and labial palpi, that
extends along each side of the hypopharynx, and the
hypopharynx, which has several fields of spines on
its surface. The spinneret is cylindrical, 3 to 4 x as
long as wide. The labial palpus consists of two cylindrical segments, each with an apical seta. The
second segment (Lps2) is about as wide as the spinneret and slightly to markedly shorter. The first segment (Lpsl) is about¼ as long as and½ as wide as
the first segment. The apical seta of the first segment
(Lp 1) ranges in length from slightly shorter to slightly longer than the first segment. The apical seta of
the second segment (Lp2) is usually 1.5 to 2.0 x the
length of the first segment. The raduloid, a structure
unique to the Plusiinae, is an elongate lightly sclerotized band on each side of the hypopharynx above
and parallel to the dorsal margin of the prementum.
It has a variable number of dorsoventral sclerotized
ridges that give it a corrugated, or comblike, appearance. The number of sclerotized ridges, or teeth,
can be used to distinguish some species. The raduloid is present in all known Plusiinae except Diachrysia balluca, the Euchalciina, Exyra, Anagrapha,
Plusia, and many Syngrapha species; the number
of teeth in the raduloid varies among species and,

to a lesser degree, from specimen to specimen. The
hypopharynx has a transverse groove or cleft near
the middle. The fields of spines on the hypopharynx
are usually minute and dense in the middle of the
hypopharynx and longer and stouter along the sides.
There is a row of 10 to 20 spikelike spines on each
side of the hypopharynx between the raduloid or
prementum and the central fields of spines. In many
species, one or two of the ridges on the inner surface
of the mandible end in a small toothlike process
(text figure 4 d) before reaching the cutting edge. In
Trichoplusia, Rachiplusia, Exyra, Syngrapha, Anagrapha, Plusia, and a few Autographa species these
ridges extend to the cutting edge of the mandible
(text figure 4 e).
In the Abrostolini the subdorsal lines are oblique
rather than longitudinal; in some genera of Euchalciina, both the lateral and subdorsal lines are oblique.
In some species the larva is brown or reddish brown
rather than green, and in other species the larvae
are polymorphic with both green and reddish-brown
forms.
The larval skin is smooth in the tribe Abrostolini
and minutely granular or spinulose in the tribes Argyrogrammatini and Plusiini. In most species in these
latter two tribes the larval skin is covered with very
small spines visible only under magnification; but
in a few species, particularly Megalographa biloba,
Syngrapha ignea, and the three species of Exyra,
the spines are so long and dense that the skin appears
furry.
Variation in setal arrangement among genera and
species of Plusiinae most frequently involves the
following characters: 1) there is one subventral (SY)
seta on the second and third thoracic segments in
most species, but there are two SY setae, as on the
first thoracic segment, in about half of the species
of Syngrapha; 2) in most genera there are two SY
setae on the first segment of the abdomen and three
on the other segments (text figure 4 b, c), but in
Anagrapha, Syngrapha, Plusia, and some species of
Autographa there are three; 3) the second dorsal seta
(D2) on the second and third thoracic segments usually is equidistant between the first dorsal seta (D1)
and the subdorsal seta (SD2), but in a number of
species seta D2 is about twice as far from SD2 as it
is from D1; 4) the ventral setae (Vl) on abdominal
segments 2-4 may be close together, about twice as
far from the nearest SY seta as from each other, or
may be about as far from each other as from the
nearest SY seta; 5) the subdorsal seta (SD 1) on the
ninth abdominal segment is thin and hairlike in the
Abrostolini and Argyrogrammatini but is a normal
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tapered seta in the Plusiini. There are slightly reduced but functional prolegs with crochets on abdominal segments three and four in the Abrostolini;
in the Argyrogrammatini the prolegs on these segments are reduced to peglike knobs without crochets; in the Plusiini these segments lack any trace
of prolegs.
The pupa of the Plusiinae, like those of other
noctuid subfamilies, has all of the appendages and
the body segments anterior to the 5th abdominal
segment firmly stuck together. Intersegmental membrane posterior to abdominal segments 4, 5, and 6
permit movement of segments in this part of the
abdomen. As in most trifid subfamilies of Noctuidae, but few quadrifid subfamilies, the prothoracic
leg, but not the mesothoracic leg, extends anteriorly
to the margin of the eye in Plusiinae, and the prothoracic femur is visible. The coloration in the pupa
in the Plusiinae is variable. The pupa is usually dark
reddish brown or blackish brown but in most species
the dorsal surface of the pupa is much darker than
the ventral surface. In a few species the pupa is pale
green or greenish white with dark pigmentation restricted to the dorsum; this dark pigmentation may
consist of a continuous dorsal streak (e.g., Polychrysia esmeralda), a series of dark subdorsal and
lateral spots that form a checkerboard pattern dorsally (e.g., Diachrysia balluca), or spots or bands on
the dorsum of the terga (e.g., Chrysanympha formosa, Pseudeva purpurigera, and Eosphoropteryx
thyatyroides). The cremaster is a rugose rounded
protuberance at the posterior end of the pupa about
0.5 mm long with four pairs of apically hooked setae. The central pair of setae is the longest, about
0.5 mm long, and bend laterally at the apex. There
PUP A.

central pair; these are about 113 the length of the
central pair and usually bend toward the central pair
apically. The fourth pair of setae are dorsolateral to
the long central pair of setae and are similar in length
to the lateral pairs of setae.
The pupa of the subfamily Plusiinae was characterized by Mosher (1916) as having the haustellum and costal margin of the forewings projecting
posteriorly as a central bulge beyond the posterior
edge of abdominal segment 4 (as in the Cuculliini
and Oncocnemidini but not as pronounced); the labrum located near the anterior end of the pupal case;
transverse ridges or furrows present dorsally in the
intersegmental membrane anterior to each of the
movable abdominal segments (similar to the condition in Lymantria dispar (Linnaeus) (Lymantri20

idae) but not known elsewhere in the Noctuoidea);
and with prominent intersegmental grooves between the metathorax and the first abdominal tergum and between the first four abdominal terga. The
first two of these characters are present in all Plusiinae although the haustellum and costal margin of
the forewings project only slightly beyond the posterior edge of abdominal segment 4 in the Abrostolini and Exyra. The last two characters, the intersegmental ridges on abdominal segments 5-7, and the
gaps between terga 1-4, are present only in the Argyrogrammatini and Plusiini, with the former character reduced or absent (Exyra) on A7 and absent
on A6 in Exyra fax, and the latter character lost in
the genera Euchalcia and Exyra. In some Euchalciina and Autoplusiina the gaps between terga 2-4
are greatly exaggerated by an excavation of the edges
of the terga.
The cocoon is thin and translucent. The individual threads of silk tend to be twisted and kinky and
very loosely woven together. In some species there
are small blobs of silk on the surface of the cocoon
that give it a speckled appearance. The cocoon is
white or pale whitish buff in all species examined
except Polychrysia esmeralda in which it is yellow.
CLASSIFICATION AND PHYLOGENY

OF THE

Noc Tum A E. Most classifications of the N octuidae

arrange the family in two large groups: the quadrifid
subfamilies (Catocalinae, Herminiinae, Hypeninae,
etc.) in which vein M2 of the hindwing is as strong
as the other veins and arises from the cell near vein
M 3 so that the cubital stem appears to branch into
four veins, and the trifid subfamilies (Noctuinae,
Cuculliinae, Heliothinae, etc.) in which vein M2 is
reduced or lost so that the cubital stem appears to
branch into three veins. Excluded from this discussion are the subfamilies Sarrothripinae, Nolinae,
Pantheinae, and Hadeninae (part): Glottulini, which
have larval characters that suggest affinities with
other noctuoid families and not with the Noctuidae.
The larvae of the quadrifid subfamilies have three
SV setae on the first abdominal segment, whereas
those of the trifid subfamilies usually have two. The
subfamilies Acontiinae and Plusiinae have both
quadrifid and trifid members and larvae with either
two or three SV setae on the first abdominal segment. As a result, these two subfamilies are usually
relegated to a position between the "typical quadrifids" and the "typical trifids." Neither of these
characters, however, is very reliable for determining
relationships within the Noctuidae. The quadrifid
position of vein M 2 in the hindwing is interpreted
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as the primitive condition in the Noctuidae because
the same condition occurs in the Arctiidae and Lymantriidae; the vein probably has been reduced a
number of times. Several groups (e.g., Stiriini, Grotellini), that belong to trifid subfamilies on the basis
of the genital characters discussed below, have retained a quadrifid hindwing. Similarly, the presence
of three SY setae on the first abdominal segment of
the larva in the quadrifid subfamilies and in several
genera in the trifid subfamilies is interpreted as the
primitive condition because it is more probable that
this seta has been lost many times in the Noctuidae
and other families of Lepidoptera than derived independently each time.
Kitching (1984), in a review of the higher classification of the Noctuidae, used the reduction in
vein M 2 of the hindwing to support the monophyly
of the trifid subfamilies. We associate the trifid subfamilies by the following two character states: male
valve with a corona of stout setae at the apex (frequently lost in groups with an apically reduced valve),
and abdomen with basal scent brushes and associated levers and pockets (frequently secondarily lost).
Although both of these characters are frequently reduced or absent, they appear to be uniquely derived
character states and are widely distributed throughout the trifid subfamilies.
When Kitching (1984) reviewed the classification
within the trifid subfamilies, using primarily adult
characters, he found that there were few characters
to support the Hampsonian classification (Catalogue of the Lepidoptera Phalaenae in the collection
of the British Museum, 1903-1910, 4-9); however,
there were insufficient alternative characters to support a radical departure from such a long-established system. The Hampsonian system for classifying the trifid noctuids, with relatively minor
changes, is retained in the Check List of the Lepidoptera of America North of Mexico (Hodges et al.,
1983). We arrange the trifid subfamilies in two large
groups. The first of these, the Noctuinae (s. 1.) includes the Noctuinae (in part): Agrotini, Aniclini,
Noctuini; Hadeninae (in part): Hadenini, Eriopygini; Cuculliinae (in part): Xylenini; and Amphipyrinae (in part): Apameini. The second group, the
Cuculliinae (s. 1.) includes the Noctuinae (in part):
Heliothini, Grotellini; Cuculliinae (in part): Cuculliini, Oncocnemidini, Psaphidini, Feraliini; Amphipyrinae (in part): Amphipyra Ochsenheimer, Stiriini, Nocloini; Agaristinae; and Acontiinae (in part):
Acontiini, Cydosiini, Eustrotiini. This arrangement
is similar to that proposed by Beck (1960) on the
basis of larval characters, but the same two groups

are supported by genital characters as well. The Noctuinae (sensu lato) are characterized by having the
larva with a dorsally grooved spinneret and a hairlike subdorsal seta on the ninth abdominal segment
(occasionally reversed to a tapered seta in larva that
are internal borers) and male genitalia with a clasper
shaped like an inverted V in which the clasper is
located near the middle of the valve with one arm
of the V connecting the clasper to the ventral margin
of the valve. In the Cuculliinae (sensu lato), the
spinneret is tubular, the subdorsal seta on the ninth
abdominal segment is tapered and the clasper lies
along the ventral edge of the valve, frequently with
an ampulla that projects obliquely across the valve.
All three of these characters are derived in the Noctuinae (sensu lato); so, the monophyly of the Cuculliinae (sensu lato) needs to be confirmed, especially with respect to the Plusiinae.
Kitching (1984) placed the Plusiinae (plus the
Stictopterinae) as the sister group to the trifid subfamilies on the basis of the presence of a clavus in
the Plusiinae and some trifid groups, and an open
silk-pore on the spinneret of the larvae. Of these
two characters, however, a well-defined clavus is
rarely present in the trifid subfamilies other than in
the Noctuinae, and an open silk-pore of the spinneret is the primitive condition for the spinneret.
The tropical subfamily Stictopterinae has been considered to be the sister group to the Plusiinae for
many years. Richards (1933) considered that the
stictopterine typanum was the primitive arrangement from which the plusiine tympanum was derived. In both subfamilies pocket IV of the inner
tympanum is fused with the tympanal air sac, and
both have a membranous lobe below the tympanal
hood that forms a second membranous hood. Forbes
(1954: 294) stated" ... the tropical subfamily Stictopterinae is very closely related [to the Plusiinae],
and should perhaps be combined, but can instantly
be recognized by the lack of lashes; the larvae are
like Abrostola." Unfortunately, Forbes did not give
the larval characters shared by Abrostola and Stictopterinae, and we have been unable to locate larvae
of the Stictopterinae for examination. In a later study
on the higher classification of the Plusiinae, Kitching
(1987) tentatively concluded that the eleven genera
of the outgroup to the Plusiinae data-set (including
two stictopterine genera) formed the sister group to
the Plusiinae although characters to support the
monophyly of the outgroup genera were not discussed. In the outgroup, Kitching formed a monophyletic group consisting of Stictopterinae +
Euteliinae + the genus Magusa Walker. The Stic21
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topterinae and Eutellinae, like other quadrifid subfamilies, lack a free pleural sclerite between the tegumen and vinculum (discussed below) and share
with the quadrifid subfamilies a denuded lower frons.
Magusa, on the other hand, has a free pleural sclerite, a fully scaled frons, and has vestigial basal hair
pencils on the abdomen, all of which associate Magusa with the trifid subfamilies. We associate the
Plusiinae with the trifid subfamilies on the basis of
the presence of a free pleural sclerite in the male
genitalia that articulates with the tegumen and vinculum. In the quadrifid subfamilies, and in other
noctuoid families, the tegumen articulates directly
with the vinculum so this character represents a
derived character state that supports the monophyly
of the Plusiinae + the trifid subfamilies.
We tentatively treat the Plusiinae as the sister
group to the trifid subfamilies because the plusiines
lack a corona on the male valve and lack basal abdominal hair pencils in males, both of which are
widespread throughout the trifids. It is possible,
however, that both of these characters have been
lost in the Plusiinae. In other characters (e.g., a hairlike subdorsal seta in the larva on the ninth abdominal segment) the Plusiinae share character states
with the Noctuinae (s. l.), whereas in other characters (e.g., spinulose larval skin, biordinal crochets
in the larvae, form of clasper in males) the Plusiinae
are similar to some of the cuculliine (s. l.) genera.
For these characters it is difficult to tell whether the
character state has been derived more than once, or
has been secondarily lost, in the various groups that
possess or lack the characters. The similarity in
clasper shape between the Cuculliinae and the Plusiinae could be a shared derived character state or
a shared primitive character state. We suspect that
it is a shared primitiVf~
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same form of clasper is found in some quadrifid
groups.
In conclusion, we associate the Plusiinae with the
trifid subfamilies as a monophyletic group and tentatively treat the Plusiinae as their sister group. The
relationships of the Plusiinae, Noctuinae (s. l.), and
Cuculliinae (s. l.), however, are still dubious. The
monophyly of the Plusiinae as a subfamily, and relationships of groups within the Plusiinae are discussed below.
HISTORICAL REVIEW OF PLUSIINAE SYSTEM A TI cs.

The subfamily has been recognized as a
group since the first application of systematics to
the family Noctuidae. Linnaeus, in the Systema Naturae (1758), placed all of the European species in
22

a separate group. He did not include the species now
in Abrostola, probably because it is the only European plusiine group without distinctive silvery
markings. This general separation of the plusiines
as a distinct group was followed by subsequent authors, particularly Denis and Schiffermiiller (177 5)
who based much of their classification on larval
characters. The association of the plusiines (except
for Abrostola) continued almost to the beginning of
the 19th Century, even though all noctuids were
placed in the all-inclusive genera Phalaena Linnaeus
or Noctua Linnaeus. The rejection of these two catchall generic terms was begun by Ochsenheimer (1816),
who proposed the generic names Abrostola and Plusia. With Hiibner(1816-[1825]) the break-up of these
inclusive genera began. Hilbner dispersed the Plusiinae among the genera Euchalcia, Agrapha, Syngrapha, Autographa, Polychrysia, Panchrysia,
Diachrysia, Chrysaspidia, and Chrysodeixis.
Plusiinae (in the form Plusidi) as a family group
name was introduced by Boisduval (1829) for the
three genera Abrostola, Plusia, and Chrysoptera
Berthold (now Lamprotes R. L.). Incidentally, this
is the first association of Abrostola with more typical
plusiine genera. This classification continued almost
unchanged to the beginning of the 20th Century
although Grote (1896) and Dyar (1902) did describe
other genera for some of the more distinctive groups
of Plusiinae.
Hampson (1913), in his monumental Catalogue
ofthe Lepidoptera Phalaenae in the British Museum,
13, revised the Plusiinae and recognized the genera
Omorphina Alpheraky, Abrostola, Mouralia, Diloba Boisduvai (no longer considered a plusiine),
Syngrapha, Caloplusia, Rachiplusia, Plusiopalpa
Holland, Palaeoplusia Hampson, Plusidia Butler,
Pseudeva, Eosphoropteryx, Chrysoptera, and "Phytometra Haworth." These genera were characterized
largely by the presence or absence and position of
leg spining and labial palpal shape. Most species
were included in his genus "Phytometra," which in
the spirit of the time, is the genus for which no
defining characters were found. His choice of Phytometra for this vast assemblage is unfortunate because of the critical influence of this work on subsequent workers and users. Phytometra is a genus
in the Catocalinae but was considered a plusiine
genus because Hampson treated the first species listed by the describer of a generic name as type species
regardless of earlier selections of type species for
that genus.
The authority of Hampson's revision of the Plusiinae held sway until McDunnough (1944) reclasFASCICLE 25.1 : 1991
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sifted the subfamily based in large part on structures
of the male and female genitalia. His classification
(less the Abrostolini) divided the subfamily into three
groups largely on the shape of the clasper of the male
valve, whether short and setose with a broad base
(group A), almost absent (group C), or long and thin
(group B). These three groups correspond closely to
the tribes currently recognized. The importance of
McDunnough's work lies in the examination of the
male and female genitalia for the first time, the subdivision of the subfamily into a larger number of
genera, and the correct use of the generic name Phyto met ra. Forbes (1954), while quibbling with
McDunnough, generally accepted his results, although he treated McDunnough's genera as subgenera.
One of the most important subsequent works to
follow was a study of the larval systematics of the
subfamily by Crumb (1956). He studied 25 North
American species of Plusiinae in a larger work on
the larvae of the North American Noctuidae (his
Phalaenidae). Although Crumb attempted to follow
the existing classification of noctuid adults, his
grouping of genera into informal groups based on
larvae, although never explicit, laid out for the first
time the basic organization of the subfamily as understood today. For example, the three genera
Trichoplusia, Argyrogramma, and Pseudoplusia were
united in a single couplet, a concept corresponding
to the tribe Argyrogrammatini; and Autoplusia and
Rachiplusia were united in a single couplet, today's
subtribe Autoplusiina. He was less successful with
the genera Syngrapha and Autographa. Autographa
was split with three species (biloba, precationis, and
californica) grouped asAutographa and the rest united with Syngrapha. This arrangement of Autographa was based on the presence or absence of the
larval seta SV2 on abdominal segment 1. Despite
the absence of formal group names or an explicit
classification, the basic outline of the current classification of the Plusiinae occurs here for the first
time.
The next major advance took place in the Palearctic. Kostrowicki (1961), in a study of the palearctic species of the subfamily, proposed what is probably the first explicit phylogenetic tree for the group
although he did not treat Abrostola and Mouralia.
The major lineages on his tree are essentially those
recognized by Kitching (1987) and herein. However,
he treated the subtribe Euchalciina as the sister group
of the Argyrogrammatini rather than the Plusiini.
Simultaneously, Ichinose in Japan (1958a, 1958b,
1962a, and 1962b) studied the Plusiinae using larval

Abrosto la
Moura Ila
Argyrogramma
Tric hoplusia
Pseudoplusla
Autoplusia

Rachlplusla
Olachrysla
Allagapha
Polychrysla
Euchalcla
Paeudeva
Chrysanympha

FIGURE 5: PHYLOGENY OF PLUSIINAE OF
AMERICA NORTH OF MEXICO ADAPTED
FROM EICHLIN AND CUNNINGHAM (1978).

rather than adult morphology. Possibly because relatively fewer species were studied, his results do not
agree as well with the current classification as do
those of Kostrowicki.
Eichlin and Cunningham (1978), in a revision of
the North American Plusiinae, constructed a phylogenetic tree of the North American genera (text
figure 5) that is essentially the one developed by
Kitching (1987) (text figure 6) and adopted in this
fascicle. They divided the subfamily into three tribes,
the Abrostolini, the Argyrogrammini (Argyrogrammatini), and the Autographini (Plusiini). The subtribes treated herein as Euchalciina and Autoplusiina and formally proposed by Kitching (1987) were
recognized as distinct entities as branches of the
tribe Autographini by Eichlin and Cunningham.
This short historical review of the development
of the classification of the Plusiinae is hardly inclusive. The reader is referred to Kitching (1987) for a
more thorough account.
EXCLUDED GENERA. Two genera, Diloba Boisduval and Phyprosopus Grote have been treated as
Plusiinae by some authors because the adults have
lashed eyes in combination with a quadrifid hindwing. Neither genus, however, is likely to confused
with genera in the Plusiinae on the basis of larval,
tympanic, or genital characters. Kitching (1987) discussed the phylogenetic position of the European
genus Diloba and placed it in the Cuculliinae. The
North American genus Phyprosopus can be most
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FIGURE 6: PHYLOGENY OF PLUSIINAE OF
AMERICA NORTH OF MEXICO ADAPTED
FROM KITCHING (1987).

readily exluded from the Plusiinae by the long,
drooping, snoutlike labial palpi.
CLASSIFICATION AND PHYLOGENY OF THE
PL us II NAE.

Our review of plusiine classification
relies heavily on Kitching's (1987) review and synthesis of the higher classification of world Plusiinae.
He arranged the Plusiinae into four tribes, Omorphinini, Abrostolini, Argyrogrammatini, and Plusiini. The latter three tribes occur in our area. The
Omorphinini, which includes only Omorphina aurantiaca (Alpheraky) of the eastern Palearctic, is
treated by Kitching as the sister group to the other
three tribes, with the Abrostolini as sister group to

matini and Plusiini is somewhat more problematical because the synapomorphies (derived character
states) uniting the Plusiinae as a subfamily are not
definitive, a situation characteristic of noctuid systematics as a whole. Historically, the Abrostolini
have been associated with the subfamily Plusiinae
on the basis of the classical definition of the Plusiinae, i.e., quadrifid hindwing venation and lashed
eyes. Neither character, however, is limited to the
Plusiinae, and exceptions to both characters occur
within the subfamily. Kitching associates the Abrostolini with the tribes Argyrogrammatini and Plusiini
as a monophyletic group because of four derived
character states: a dorsally delimited frons; an internal flange on the anterior edge of the second abdominal tergum that is produced subdorsally; a particular form of sternite eight and ventral hair pencil;
and, the presence of a notch between the tegumen
and uncus (Kitching, 1987: 140).
As with the character states used to characterize
the subfamily, three of the four characters used to
associate the Abrostolini, Argyrogrammatini and
Plusiini are found in the Noctuinae (s. 1., p. 21);
only the form of sternum eight with associated hair
pencils appears to be a valid character to define this
group. Even in this character, the form of hair pencil
and sternum in the Abrostolini may not be homologous with that found in the other two tribes. In the
Abrostolini a single central hair pencil projects
through a ringlike sclerotization of the sternum,
whereas in the Argyrogrammatini and Plusiini paired
hair pencils project through a U-shaped sclerotization of the sternum. Although neither of these two
configurations of hair pencils and sterna is the same
as the many other types found throughout the Noctuidae, no evidence demonstrates that the two forms
".l'l'"O 'hn~nlr.l'Yn,,co n-A ...-n.-.... o,r,,..._<f.
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Kitching lists four characters as unique and unreversed to support the monophyly of the subfamily
Plusiinae: 1) occiput convex; 2) few apical sensillae
on the haustellum; 3) haustellum with semicircular
strengthening bars; and 4) anal papillae (ovipositor
lobes) with differentiated dorsoventral rows of setae
(Kitching, 1987: 139). All but the second of these
characters is widespread in the Noctuinae (s. 1., as
on p. 21), a group not included in his outgroup of
genera. Another character, the presence of a dorsal
pouch in the membrane connecting the anal papillae
with abdominal segment eight that has the effect of
rotating the anal papillae to point ventrally, is interpreted by Kitching as uniquely derived within
the Plusiinae and secondarily lost in the Abrostolini.
The relationship of Abrostolini to Agryrogram24
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character state of these three tribes. Another character (or set of characters) that suggests an affinity
between the Abrostolini and the rest of the subfamily is the external structure of the tympanic region.
The hood of a "typical" plusiine (text figure 2 a) is
a rectangular flap pointing ventrally, followed posteriorly by a concave region ofintersegmental membrane. This concave region continues ventrally into
a projecting flap below the apex of the hood giving
at first glance the appearance of a double hood. The
structure in Abrostola differs by having a large bulla
in the intersegmental membrane distal to the hood
and by having the ventral flap of the concave region
of the intersegmental membrane below the hood
very poorly developed. A rectangular, ventrally
pointed hood and presence of the ventral flap of the
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concave region are common to both. The most convincing character to support inclusion of the Abrostolini within the Plusiinae is the presence of a raduloid on each side of the hypopharynx of the larvae.
This structure, which resembles a sclerotized comb
on the side of the hypopharynx, is widespread within
the Plusiinae but is unknown elsewhere in the Noctuidae. It is present in all genera and species ofNorth
American Plusiinae, including the Abrsotolini, except Diachrysia balluca, the subtribe Euchalciina,
the genera Exyra, Anagrapha, and Plusia, and about
half of the species of Syngrapha.
The monophyly of the remainder of the Plusiinae,
namely the tribes Argyrogrammatini and Plusiini,
is very well supported. Kitching (1987) associated
these two tribes primarily by the presence of a bulbous coecum at the proximal end of the aedoeagus
and the shape of the flange on the anterior edge of
the second abdominal tergum. Kitching also listed
four characters that are present in most species in
this clade: 1) a toothlike process at the tomal angle
of the fore wing; 2) metallic stigma on the forewing;
3) restricted sclerotization of the aedoeagus; and 4)
a subapical comutus in the vesica. Characters of the
larva and pupa, not discussed by Kitching, support
the monophyly of this clade: 1) the spinulose larval
skin (the larvae of the Heliothinae also have spines
on the skin but these are conical spine-tipped granules, not hairlike spinules as in the Plusiini); 2) pupa
with subdorsal gaps between the first four abdominal terga; and 3) pupa with intersegmental transverse ridges anterior to each of the movable abdominal segments.
Monophyly of the tribe Argyrogrammatini is supported by at least six derived character states (Kitching, 1987: 142): l)presenceofsecondarylateralhair
brushes on the abdomen; 2) basally directed setae
on the apical portion of the valve; 3) a narrow, sclerotized band on the vesica; 4) an invaginated, subbasal sac in the vesica; 5) shape of sternum seven
in males; and 6) presence of a dorsal flange on the
apophyses posteriores near the ovipositor lobes. The
tribe was characterized by Eichlin and Cunningham
(197 8) on the basis of the vestigial larval prolegs on
abdominal segments three and four; in the Abrostolini these prolegs are functional; and in the Plusiini
they are entirely absent. The relationships of the
genera included in the Argyrogrammatini are poorly
understood. Most of the groupings among the fourteen genera of Argyrogrammatini by Kitching were
weakly supported by derived character states, or not
supported at all (Kitching, 1987: 142-148).
The monophyly of the tribe Plusiini, in contrast

with that of the Argyrogrammatini, is supported by
three derived character states of dubious value: 1)
a broad flange on the pleural sclerite; 2) presence of
an apical notch on the juxta; and 3) complete loss
of prolegs on segments three and four of the larva.
The first two characters are highly variable and both
conditions are present in Plusiini and Argyrogrammatini. Absence of prolegs on abdominal segments
three and four also is not definitive because it occurs
in the genus Acanthoplusia in the Argyrogrammatini
and elsewhere in the Noctuidae.
The genera of the tribe Plusiini were arranged in
three subtribes by Kitching: Autoplusiina, Euchalciina, and Plusiina. The relationships among these
three subtribes were interpreted very differently by
Kitching (1987) and Eichlin and Cunningham
(1978). Kitching treated the subtribes Autoplusiina
and Plusiina as sister groups on the basis of a single,
weak character; presence of a strongly curved pleural sclerite. Eichlin and Cunningham associated the
genera now placed in the subtribes Euchalciina and
Plusiina as a monophyletic group on the basis of the
fused subventral pinacula in the larva. Unknown to
them, however, this condition is present in some
genera in Argyrogrammatini and Autoplusiina and
is present in the Euchalciina only in Euchalcia and
Polychrysia, where the pinacula of all three subventral setae are fused. In the subtribe Plusiina, only
the pinacula of setae SV 1 and SV2 are fused. Eichlin
and Cunningham ( 197 8, figure 15 6) depict the euchalciine genera Chrysanympha and Eosphoropteryx as sister genera of the Plusiina, making the Euchalciina paraphyletic. They use this arrangement
because Chrysanympha and Eosphoropteryx, like
some Plusiina, retain a long clavus, whereas the clavus in Pseudeva, Euchalcia, and Polychrysia is variably reduced. We feel the evidence is sufficiently
good to treat the subtribes Autoplusiina, Euchalciina, and Plusiina as monophyletic groups, but we
could find no convincing characters to associate two
of these three as sister groups. Thus we depict the
branching sequence of these three subtribes as a
trichotomy.
Relationships among the genera included in each
of the three subtribes are discussed under the subtribes. The phylogenetic arrangement of genera that
we follow is shown in text figure 7.
GEOGRAPHICAL VARIATION. We discuss individual and geographical variation under each species. Most species vary in size and color, but only
a few exhibit geographical variation. Most commonly specimens of Plusiinae from coastal areas are
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ognizably distinct, isolated populations. Subspecies
names, while widely used in Lepidoptera, are not
used consistently. They may be applied to slightly
different forms in various parts of a cline, to recognizably distinct, geographically isolated populations, to host plant races, and various combinations
of these and other types of variation. We feel that
less confusion is created by describing the type of
variation, than by formalizing some types of variation with subspecific names.
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Aberrational names
have been proposed for many of the species of Plusiinae that occur in our area. Although these infrasubspecific names are not recognized as valid scientific names, they have been included in previous
check lists of Plusiinae, including the Check List of
the Lepidoptera ofAmerica North ofMexico (Hodges
et al., 1983). For completeness, we have continued
to list these aberrational names with the synonymy
of each species.
ABERRATIONAL NAMES.

Dlachrysla

M egalog r apha
S yn g rapha
Anagrapha

The
subfamily Plusiinae occurs virtually everywhere in
the world except Antarctica. Some of the migratory
species occur on oceanic islands and have been collected at ships' lights at sea. Of the approximately
400 species of Plusiinae in the world, 36 are in the
tribe Abrostolini and the balance are almost equally
divided between the tribes Argyrogrammatini and
Plusiini.
Most of the species in the Abrostolini occur either
in Africa or in Southeast Asia with only four species
in Europe and five in North America. The range of
one species, Mouralia tinctoides, extends from
southern United States southward through the NeoDISTRIBUTION AND NATURAL HISTORY .

Plus la

FIGURE 7: PHYLOGENETIC ARRANGEMENT
OF PLUSIINAE OF AMERICA NORTH OF
MEXICO USED IN THIS FASCICLE .

paler and more silvery than those from inland localities. Examples are Syngrapha altera and cryptica
from the East Coast and Syngrapha rectangula and
celsa and Autographa amp/a from the West Coast.
This type of variation, and most others in the Plusiinae, is clinal; and the color forms lack discrete
geographical boundaries.
We have noted three examples of geographically
isolated populations that are recognizably distinct
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North America (plate 1, figures 31, 32) has an evenly
colored forewing with an obscure median line; specimens from the Palearctic Region (plate 1, figure 30)
have a prominent median line, and the forewing is
paler beyond the median line than basal to it. Secondly, specimens of Syngrapha borea from Greenfand (plate 3, figure 23) are smaller and paler than
those from the Western Arctic (plate 3, figure 24),
and the dark marginal band is narrower. Thirdly,
specimens of Syngrapha rectangula from the southern Appalachians (plate 3, figure 41) have much
more extensive pale-green shading on the forewing
than do specimens from elsewhere (plate 3, figures
39, 40).
We have not used formal subspecific names in
this fascicle, either for clinal variation or for rec-
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is unusual in that the species pass the winter in the
pupal stage, not as larvae like other plusiines. The
larvae of most species of Abrostola feed on nettles
(Urticaceae), although there are a few exceptions to
this in the Eurasian fauna (Kitching, 1987). Mouralia tinctoides feeds on wandering Jew (Tradescantia
fluminensis Yell.) and possibly other species in the
Commelinaceae. Neither a larval nor pupal diapause has been reported for this species (Comstock,
1937) so it probably has continuous generations
throughout the growing season.
The tribe Argyrogrammatini contains approximately 175 species in 15 genera that occur primarily
in tropical and subtropical habitats. Over 80% of
the world fauna occurs in Southeast Asia. Elsewhere,
about a dozen species occur in Africa, a similar
FASCICLE 25 . 1 : 1991
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number in South America, and about half this number occurs in Europe and Australia. Five species in
five genera occur in America north of Mexico. In
tropical and subtropical areas argyrogrammatines
have successive generations throughout the year, but
in temperate areas they pass the winter as partially
grown larvae. There is little evidence of host specificity within the tribe; most species feed on a wide
variety of herbaceous plants.
There are approximately 175 species in the tribe
Plusiini; these occur primarily in temperate habitats
in the Holarctic Region where the fauna is almost
equally divided between North America and Eurasia. The genus Lophoplusia Zimmerman, containing four described and one undescribed species, is
endemic to the Hawaiian Islands. Most species in
the tribe, particularly those that occur in boreal and
north temperate areas, have a single generation a
year, passing the winter as partially grown larvae;
those that occur in southern areas have successive
generations throughout the growing season. The tribe
is divided into three subtribes. The Autoplusiina is
the most southern of the subtribes with most species
occurring in the southeastern Palearctic Region and
in the southern Nearctic and northern Neotropical
Regions. The Autoplusiina contains 33 species in
ten genera of which eight species in five genera occur
in American north of Mexico. The larvae of species
in Autoplusiina are polyphagus on herbaceous plants,
although species in the Asteraceae have been reported as hosts most frequently. The subtribe Euchalciina contains 60 species in ten genera, all confined to the Holarctic Region, of which eight species
in five genera occur in America north of Mexico.
All genera except two are restricted in larval food
plants to the Ranunculaceae, especially Delphinium,
Thalictrum, Aconitum, and Aquilegia; the exceptions are a number of eastern palearctic species of
Euchalcia, which feed on a number of host plants,
most frequently species in the Boraginaceae, and the
species Chrysanympha formosa, which feeds on
plants in the Ericaceae. The subtribe Plusiina contains approximately 82 species in six genera of which
4 7 species in five genera occur in America north of
Mexico. The majority of species in the subtribe occur in boreal and north temperate areas of the Holarctic Region. There is little host specificity in larval
food plants except for the genera Syngrapha Hilbner
and Plusia Ochsenheimer. Species of Syngrapha are
almost entirely restricted in larval food plants to
one of three groups of woody plants: conifers (Pinaceae), heath plants (Ericaceae), or poplars (Salicaceae); species of Plusia feed on grasses and sedges.

This section represents
our attempt to develop identification keys to adults
of the North American Plusiinae to genus without
resorting to genital characters, and to larvae of the
North American Plusiinae to genus and species. The
keys are constructed for use only with the North
American species. Because adults and larvae of many
species of the subfamily are similar in external appearance, it is useful to refer frequently to the colored figures in comparing specimens with the descriptions given in the keys. The result of using only
external features of adults is a highly artificial key
that is considerably longer than would be necessary
if genital characters were used. Two hints may be
useful in using this key: 1) presence or absence of
setae on the metathoracic tibia. Usually these setae
are obvious, but they may be small and restricted
to one or two setae. Look for the setae between the
pairs of tibial spurs, 2) males of Argyrogrammatini
are characterized by long tufts of hairs along the
sides of the abdomen near the apex in all genera
except Pseudoplusia. This narrows down the possibilities considerably. Unfortunately these tufts are
not present in the females, or in Pseudoplusia includens males, but association offemales with males
may prove useful.
One of the most confusing species to identify is
Pseudoplusia includens, particularly with respect to
Autographa precationis. Characters for separating
the two are given in the text under both species and
in the key, but we recommend that you learn to
recognize includens by sight. The most important
agricultural pests in the Plusiinae, with the exception of Anagrapha falcifera, are all Argyrogrammatini; therefore, a suspected pest species should be
looked for in this tribe first.
The larval key is based on mature larvae, but for
most species examined it can be used for earlier
instar larvae. We have attempted to use color and
pattern in the key, wherever possible, so that larvae
can be keyed out without having to dissect and examine the hypopharynx or to do extensive setal
measurements for calculations of ratios. The argyrogrammatines, which include most of the major agricultural pests, are usually characterized as having
vestigial prolegs on abdominal segments three and
four; this character, however, is difficult to observe
in preserved material because the small fleshy protuberances tend to shrink and disappear. In the argyrogrammatines, the three subventral setae on abdominal segments three and four are clustered onto
a single pinaculum. In the plusiines the subventral
setae on these segments are on separate pinacula.

KEYS TO THE PLUSIINAE.
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Although some of these pinacula may be partially
fused together, they do not form a single pinaculum.
KEY TO GENERA OF PLUSIINAE
(ADULTS)
1. Forewing with postmedial and antemedial lines,
as well as other maculation, consisting of raised,
black scales; metallic stigma mark in forewing
absent (plate 1, figures 1-5) . . . . . . . . . . . . . . . . . . 2
Forewing with postmedial and antemedial lines,
as well as other maculation, not consisting of
raised, black scales; metallic stigma mark usually present (plate 1, figures 6-59) . . . . . . . . . . . . . 3
2. Wing length greater than 16 mm; apex of wing
distinctly pointed ..................... Mouralia
p. 37
Wing length less than 16 mm; apex of wing
rounded or quadrate (North American species
only) .. .. .. ............ .. . .. . . .. .. .. . Abrostola
p. 34
3. One or more sclerotized spinelike setae on
hindtibia (may be small and inconspicuous; do
not confuse with larger tibial spurs at middle
and apex of tibia) (text figure 2 f, g) . . . . . . . . . . . 4
No spinelike setae on hindtibia (text figure 2
h) ......................................... 8
4. Sclerotized setae present on all three pairs of
tibiae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Sclerotized setae restricted to metathoracic tibiae ............ . ............... . . ... ....... 6
5. Foretibia with row ofsclerotized setae on inner
margin; basal 2/J of hindwing yellow orange,
outer margin black or black brown; smaller
(wing length 9-11 mm); boreal or subalpine
species . . . . . . . . . . . . . . . . . . . . . . . . Syngrapha ignea
p. 113
Foretibia with a few sclerotized setae at apex;
basal 2/J ofhindwing brown; larger (wing length
14-17 mm); temperate and tropical species
.. . ..... .... . .. .. . ............... .. . Rachiplusia
p. 57

..

6. Spines ofmetathoracic tibia large and numerous, covering outer side of tibia and extending
proximally beyond pair of tibial spurs at middle of tibia ... ... . ....... . . . .. . ..... Anagrapha
p, 123
Spines ofmetathoracic tibia small, 1-4; if more
than 4, or large, then restricted to region between pairs of tibial spurs . . . . . . . . . . . . . . . . . . . . 7
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7. Forewing (plate 1, figures 13-18) with a dull
orange-bronze reflective patch at midpoint of
outer margin stretching at least to subterminal
line or farther; tropical or subtropical species;
forewing elongate with pointed apex, outer
margin slightly concave below apex .... Autoplusia
p. 52
Forewing without dull orange-bronze reflective patch at midpoint of outer margin; boreal
or north temperate species; forewing not elongate; outer margin convex below apex .. Syngrapha
p.96
8. Third segment oflabial palpus elongate, 5-7 x
as long as lateral width; apex of third segment
greatly exceeding vertex of head (text figure 1
b-e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Third segment of labial palpus not elongate,
1-3 x as long as wide; apex of third segment
not exceeding vertex of head or barely so (text
figure 1 a) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
9. Basal area of forewing pink and oval (plate 1,
figure 43) . . ...... . .... ... ... ... Eosphoropteryx
p. 72

Basal area of forewing if oval, not pink . . . . . . . 10
10. Basal area offorewing oval and light gray, light
gray extending to region of orbicular spot (plate
1, figures 41, 42); outer margin of forewing
evenly convex . ....... .......... . Chrysanympha
p. 71
Forewing pattern not as above; outer margin
of forewing straight or slightly convex below
apex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
11. Third segment of labial palpus bent upward
and outward at ½ length, with ventral ragged

fringe of scales; orbicular spot, or region around
spot, with some form of silvery-white scaling
..... ............. ............. ..... Polychrysia
p. 66
Third segment of labial palpus straight, without ventral ragged fringe of scales; orbicular
region without silvery-white scaling .... . Pseudeva
p. 68

12. Abdomen without tufts on segments one and
three, or with tufts reduced to small vestiges;
posterior margin of forewing without projecting tooth at tornus . . . . . . . . . . . . . . . . . . . . . . . . . 13
Abdomen with well-developed tufts on segments one and three; posterior margin offorewing with projecting tooth at tornus . . . . . . . . . 14
13. Forewing with silver streak from outer margin
FASCICLE 25.1: 1991

NOCTUOIDEA
near apex of wing (plate 1, figures 53-59); frons
smooth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Plusia
p. 125
Forewing without silver streak near apex; frons
with sclerotized pointed protuberance . . . . . Exyra
p. 73
14. Forewing dull olive or olive brown; outer margin with dull, triangular metallic-bronzy patch
(plate 1, figures 19, 20); found as far north as
extreme southern United States . ..... Notioplusia
p. 56
Forewing brown, gray, green, or orange brown;
may have metallic shading in median area or
over most of wing but without dull, triangular
metallic-bronzy patch confined to outer margin; distribution various . . . . . . . . . . . . . . . . . . . . 15
15. Forewing without a distinct silvery stigma (plate
1, figures 23-29) . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Forewing with a distinct silvery stigma . . . . . . . 18
16. Forewing with one or two dark blotches in
middle of terminal area; outer margin of forewing straight below apex (plate 1, figures 2729) ... . . ...... ...... .. . ........ .... . Euchalcia
p. 64
Forewing without dark blotches in middle of
terminal area; outer margin of forewing concave below apex . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
17. Forewing green or orange brown; postmedial
line distinct (plate 1, figures 25, 26) . . .. Diachrysia
p. 60
Forewing rusty red or dark brown; postmedial
line indistinct (plate 1, figures 23, 24) . Allagrapha
p. 59
18. Forewing with terminal area and posterior ½
of median area filled with metallic-golden
shading (plate 1, figure 6) ...... .. . Argyrogramma
p. 39
Forewing without metallic shading, or with
metallic shading only partially filling terminal
area and posterior ½ of median area . . . . . . . . . 19
19. Vertex of head and posterior margin of eye
with light rusty-orange scales contrasting with
dorsum of thorax; anterior ½ of terminal line
on forewing curving in arc away from wing
margin leaving pale, crescentic, pinkish-buff
patch between wing margin and terminal line
(plate 1, figure 7); occurring in southeastern
United States .... ... ... ..... ... . Enigmogramma
p.41
Vertex of head and posterior margin of eye

usually concolorous with thorax; terminal line
on forewing following wing margin; distribution various . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
20. Stigma a long, straight rectangular streak from
costa at antemedial line to postmedial line (plate
1, figure 10); forewing maculation obscure except for stigma .. . ..... . ... . ...... .. Ctenoplusia
p.46
Stigma curved or elbowed, extending to postmedialline only in Autographa flagellum, which
has contrasting antemedial and postmedial lines
(plate 2, figures 38, 39) . . . . . . . . . . . . . . . . . . . . . 21
21. Stigma a pair of large joined hemispherical
spots; posterior edge of reniform spot silver
(plate 2, figures 1, 2) . ...... . ..... Megalographa
p. 94
Stigma a V-shaped mark followed by a rounded spot, or an elongate curved or elbowed spot;
posterior edge of reniform spot not silver . . . . . 22
22. Forewing with a distinct metallic-bronze sheen
at some angles of reflected light; a dark spot in
fringe and terminal area on outer margin near
vein M 1 and another adjacent to basal line (plate
1, figures 11, 12) . .. ..... . .. ..... . .. Pseudoplusia
p. 48
Forewing without distinct metallic-bronze
sheen at some angles of reflected light; no dark
spot in fringe and terminal area on outer margin near vein M 1 or adjacent to basal line . . . . . 23
23. Forewing dull, mottled brown, all maculation
indistinct except for stigma; subterminal area
with series of fine black streaks projecting from
subterminal line (plate 1, figures 8, 9); male
abdomen with large lateral tufts of hair posteriorly . . . . . . . . . . . . . . . . . . . . . . . . . . . Trichoplusia
p. 43
Forewing ground color even, antemedial and
postmedial lines usually prominent; subterminal area with, at most, one or two fine black
streaks projecting from subterminal line (plate
2, figures 3-39) . .. .. . .. .... . ... .. .. . Autographa
p. 78

KEY TO GENERA AND SPECIES OF
PLUSIINAE (LARVAE)
NOTE-Color pattern may vary among specimens. Couplets were developed using limited
material and may not reflect total variation.
1. Prolegs present and with crochets on abdom-
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inal segments 3 and 4 (Tribe Abrostolini) (plate
4, figure l) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Prolegs absent or vestigial on abdominal segments 3 and 4; if vestigial, then lacking crochets (plate 4, figures 2-20) . . . . . . . . . . . . . . . . . . 4
2. First pair of prolegs markedly reduced, with
about ½ as many crochets as on third or fourth
pair; mandible with a wide gap between second
and third teeth; larvae on species of Commelinaceae (spiderplant; wandering Jew) ..... .
........ .... .......... . ...... Mouralia tinctoides
p. 38
First pair of prolegs similar in size to other
pairs and with at least ¾ as many crochets as
on third or fourth pair; mandible with gap between second and third tooth similar to that
between first and second tooth; larvae on species ofUrticaceae (nettles) . . . . . . . . . . . . . . . . . . . 3
3. Abdominal segments l and 2 each with a contrasting, semicircular, dark dorsal patch, this
followed by pair of oblique pale lines forming
a V-shaped mark containing seta D2 ...... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Abrostola urentis
p. 36
Abdominal segments l and 2 without contrasting, dark dorsal patch; seta D2 contained
in large, round pale spot . . ...... . Abrostola ova/is
p. 36
4. Prolegs vestigial on abdominal segments 3 and
4 with setae SV2, SV3, and Vl grouped on
vestigial proleg (text figure 4 c); seta SDl on
abdominal segment 9 thin and hairlike (Tribe
Argyrogrammatini) . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Prolegs absent on abdominal segments 3 and
4 with setae SV2 and SV3 separate or on common pinaculum but seta Vi separate (text figure 4 b); seta SDI on abdominal segment 9
thinner than other setae on segment but setose,
not hairlike (Tribe Plusiini) . . . . . . . . . . . . . . . . . . 9
5. Abdominal segment 2 with pinaculum SVl almost 2 x as far from SV3 as from SV2 . ....
. . . . . . . . . . . . . . . . . . . . . . . Enigmogramma basigera
p. 42
Abdominal segment 2 with pinacula of SVl,
SV2, and SV3 approximately equidistant apart
............................................ 6
6. Ridges on internal surface of mandible continuing to cutting edge of mandible (text figure 4
e); upper three setae on each side of mesothorax widely separated with seta D2 only slightly

farther from seta SD2 than from seta D 1; skin
surface smooth with scattered minute bumps
that give it a slightly granular texture (visible
only under high magnification) ... . Trichoplusia ni
p.44
Two ridges on internal surface of mandible
ending in small notchlike teeth at bases of mandibular teeth (text figure 4 d); upper two setae
on each side ofmesothorax close together with
seta D2 2-4 x as far from seta SD2 as from
seta Dl; skin covered with minute spinules . . . . 7
7. Area around setal sockets on head similar in
color to head . . . . . . . . . . . Ctenoplusia oxygramma
p. 47
Area around setal sockets on head dark brown,
contrasting with pale color of head . . . . . . . . . . . . 8

8. Dark pigmented area surrounding seta (SDI)
above each abdominal spiracle larger than spiracle; all pinacula dark in many specimens;
dorsal pinacula of abdominal segments small
but distinctly raised and conical .... ...... .
.......................... Pseudoplusia includens
p.49
Dark pigmented area surrounding seta (SD l)
above each abdominal spiracle smaller than
spiracle; other pinacula pale; dorsal pinacula
of abdominal segments small and flat ..... .
... ...... ....... ..... . .... Argyrogramma verruca
p. 40
9. Abdominal segment 2 with pinacula of setae
SY l and SV2 separate . . . . . . . . . . . . . . . . . . . . . . l O
Abdominal segment 2 with pinacula of setae
SVl and SV2 fused or partially fused . . . . . . . . 18
10. Abdominal segments 1-4 (most pronounced
on 2-3) swollen dorsally, larva appearing
humpbacked; white lateral line broken into series of oblique lines . . . . . . . . . . . . . . . . . . . . . . . . 11
Abdominal segments not swollen dorsally; lateral line complete, longitudinal . . . . . . . . . . . . . . 13
11. Distance across midline between ventral setae
(Vl-Vl) on abdominal segment 4 slightly
greater ( l ½ x) than that between ventral seta
and closest subventral seta (Vl-SV2); seta on
end of labial palpus slightly longer than basal
segment; feeds on-blueberry (Vaccinium) ...
........... .. . ... ..... ... Chrysanympha formosa
p. 71
Distance across midline between ventral setae
(Vl-Vl) on abdominal segment 4 much greater (2-3 x) than distance between ventral seta
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and closest subventral seta {Vl-SV2); seta on
end of labial palpus more than 2 x as long as
basal segment; feeds on meadow-rue (Thalictrum) and columbine (Aqui/egia) . . . . . . . . . . . . 12
12. Dorsal and subdorsal pinacula on abdominal
segments 1-4 raised and conical, segments with
a bumpy appearance; subdorsal pinacula on
abdominal segments 2 and 3 black; distance
across midline between ventral setae (Vl-Vl)
on abdominal segment 4 about 2 x that between ventral seta and closest subventral seta
(Vl-SV2) .... ..... ........ Pseudeva purpurigera
p. 69
Dorsal and subdorsal pinacula on abdominal
segments 1-4 flat, segments appearing rounded
dorsally when viewed from side; subdorsal pinacula on abdominal segments 2 and 3 white;
distance across midline between ventral setae
(Vl-Vl) on abdominal segment 4 about 3 x
that between ventral seta and closest subventral seta (Vl-SV2) ... Eosphoropteryx thyatyroides
p. 73
13. Ventral setae (Vl) on abdominal segments surrounded by ring of minute black spinules; ridges on inner surface of mandible continuing to
cutting margin of mandible (text figure 4 e)
.... ......... .. .. ........ ....... . Rachiplusia ou
p. 58
Ventral setae (Vl) on abdominal segments not
surrounded by ring of minute black spinules;
one or two ridges on inner surface of mandible
ending in small notchlike teeth at bases ofapical mandibular teeth (text figure 4 d) . . . . . . . . . 14
14. Setae on head set into small black spots; distance across midline between ventral setae (VlVl) on abdominal segment 4 similar to or
greater than that between ventral seta and closest subventral seta (Vl-SV2); neotropical species occurring in North America in Florida,
Texas, and southern½ of California (Autoplusia) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Setal insertions on head concolorous with remainder of head; distance across midline between ventral setae (Vl-Vl) on abdominal segment 4 about ½ that between ventral seta and
closest subventral seta {Vl-SV2); temperate
species not occurring as far south as Florida,
Texas, or southern ½ of California . . . . . . . . . . . 16
15. Abdominal pinacula raised into conical tubercles ... ........... .......... Autoplusia egenoides
p. 55

Abdominal pinacula flat or slightly raised ..
. .......... .................... Autoplusia egena
p. 53
16. Abdominal pinacula raised into conical tubercles, these about as high as wide; hypopharynx
without raduloid . ...... ..... .. Diachrysia balluca
p. 62
Abdominal pinacula flat or slightly raised; hypopharynx with raduloid containing 12-18
teeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
17. Abdominal segment 2 with pinaculum SV2
closer to SVl than to Vl; head smooth; skin
granulose, without spinules ..... Allagrapha aerea
p. 59
Abdominal segment 2 with pinacula of SV 1,
SV2, and Vl approximately equidistant apart;
head with coarse granules on occiput; skin with
minute spinules . ........... . Diachrysia aereoides
p. 61
18. Abdominal segment 2 with pinacula ofall three
subventral setae (SVl, SV2, and SV3) fused or
partially fused . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Abdominal segment 2 with pinacula of setae
SVl and SV2 fused or partially fused, pinaculum of SVJ separate (text figure 4 b) . . . . . . . 23
19. Skin densely clothed with long spinules; feeds
on internal walls and flowers of pitcher-plant
(Sarracenia spp.) (Exyra) . . . . . . . . . . . . . . . . . . . 20
Skin appearing smooth except under high magnification; feeds on Delphinium and other Ranunculaceae (Polychrysia) . . . . . . . . . . . . . . . . . . . 22
20. Lateral seta {Ll) on abdominal segments 1-4
not on enlarged tubercles; feeds on pitcherplant (Sarracenia purpurea L.) .. ...... . Exyra fax
p. 75
Lateral seta {Ll) on abdominal segments 1-4
on greatly enlarged tubercles about 3 x as long
as wide; larvae on various Sarracenia species
including S. purpurea . . . . . . . . . . . . . . . . . . . . . . 21
21. Pinaculum oflateral seta (Ll) on thoracic segments 2 and 3 about twice as high as wide and
twice size of that of seta D2, almost as large
as lateral pinacula of abdominal segments 14; feeds on Sarracenia flava L. .. .. Exyra ridingsii
p. 77
Pinaculum oflateral seta (Ll) on thoracic segments 2 and 3 about as high as wide, similar
in size to that of seta D2; feeds on various

31

THE MOTHS OF NOR TH AMERICA
species of pitcher-plants (Sarracenia spp.), including S. flava . . . . . . . . . . . . . . . Exyra semicrocea
p. 76

.

.

22. Setae on head set into small black spots; occurring across United States from Pennsylvania to West Coast ........ . . Polychrysia morigera
p. 68
Setal insertions on head concolorous with remainder of head; occurring in western Canada
and Alaska . . . . . . . . . . . . . . . Polychrysia esmeralda
p. 67
23. Abdominal segment 1 with 2 subventral setae
(i.e., SV2 absent) . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Abdominal segment 1 with 3 subventral setae
(i.e., SV2 present) . . . . . . . . . . . . . . . . . . . . . . . . . . 30
24. Skin covered with long spinules, these white
dorsally, black laterally ..... Megalographa biloba
p. 95
Skin granulose, or with spine-tipped granules
visible under high magnification (Autographa,
part) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
25. Dorsal and ventral pinacula ringed with black
granules; ridges on internal surface of mandible
continuing to cutting edge of mandible (text
figure 4 e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Dorsal and ventral pinacula pale; one or two
ridges on internal surface of mandible ending
at bases of mandibular teeth (text figure 4 d)
27
26. Middorsal line darker than remainder of dorsum; lateral line through spiracles sharply defined dorsally but fading out ventrally; occurring in western North America . ... . . . .. .. .
. ... . ... . ................. Autographa californica
p. 84
Middorsal line similar in color to remainder
of dorsum; lateral line through spiracles sharply defined both dorsally and ventrally; occurring in Eurasia and southern Greenland . .. .
..... .. ... .. .. .. ........ ... . Autographa gamma
p. 83
27. Sides of head blackish brown . . . . . . . . . . . . . . . . 28
Head evenly colored, green or pale brownish
green . .. . ......... ... . . . .. ......... .. .. ... 29
28. Head pale except for dark sides; subdorsal pinacula black in most specimens; one or two ridges (usually two) on inner surface of mandible
ending before reaching cutting margin .. ... .
.. . ... . ... ... .. . . .. .. . ... . Autographa precationis
p. 82
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Head dark on frons and sides; subdorsal pinacula white; only one ridge on inner surface of
mandible ending before reaching cutting margin .. . . .. ... .... .. .. . ....... .Autographa rubida
p. 92
29. One ridge on inner surface of mandible ending
abruptly as small tooth before reaching cutting
margin of mandible . .... . . . Autographa flagellum
p. 93
Two ridges on inner surface of mandible tapering out before reaching cutting margin of
mandible ..... .. ...... . . Autographa bimaculata
p. 88
30. Thoracic segments 2 and 3 with I SY seta present (unlike first thoracic segment) . . . . . . . . . . . . 31
Thoracic segments 2 and 3 with 2 SY seta present (as on first thoracic segment) . . . . . . . . . . . . . 44
31 . Crochets uniordinal; lower margin of mandible
enlarged and incurved to form a pocketlike
depression on inner surface (Plusia) . . . . . . . . . . 32
Crochets biordinal; lower margin of mandible
neither enlarged nor with a pocketlike depression on inner surface . . . . . . . . . . . . . . . . . . . . . . . 33
32. Larva with three pairs of lines above lateral
line; lateral line white or pale yellowish white
.... .. . . . . ........ ... .. .. .. . ... . . Plusia putnami
p. 127
Larva with two pairs oflines above lateral line;
lateral line yellow ........ .... . .. . Plusia contexta
p. 129
33. Dark middorsal line thin and interrupted so
that pair of pale dorsal lines appear as single
line; skin covered with long, black, hairlike
spines . . . . . . . . . . . . . . . . . . . . . . . . Syngrapha ignea
p. 113
Dark middorsal line wider, prominent, as wide
as pair of pale dorsal lines; skin microscopically spinulose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
34. Dorsal and subdorsal pinacula black ...... ... 35
Dorsal and subdorsal pinacula white
36
35 . Distance across midline between ventral setae
(Vl-Vl) on abdominal segment 4 about½ that
between ventral seta and closest subventral seta
(Vl-SV2); mesothorax with seta D2 equidistant from D 1 and SD2; hypopharynx with raduloid present; larva on blueberry (Vaccinium
spp.) .. ... ... . . . . . ..... . . . . .. . Syngrapha selecta
p. 104
Distance across midline between ventral setae
FASCICLE 25.1 : 1991
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(Vl-Vl) on abdominal segment 4 similar to
that between ventral seta and closest subventral seta (Vl-SV2); mesothorax with seta D2
closer to seta D 1 than to seta SD2; hypopharynx with raduloid absent; larva on conifers
.. .... ... . . . . . .. . .... .. . .. Syngrapha viridisigma
p. 103
36. Bases of setae on head and subdorsal setae
(SD 1) above abdominal spiracles surrounded
by narrow black ring . . . . . . . . . . . . . . . . . . . . . . . 37
Bases of setae on head and subdorsal setae
(SD 1) above abdominal spiracles not surrounded by narrow black ring . . . . . . . . . . . . . . . 41
37. Two ridges on inner surface of mandible ending in small notchlike teeth at bases of mandibular teeth (text figure 4 d); larva usually
feeding on herbaceous plants, rarely on blueberry .......... . ..... . . ..... Autographa mappa
p. 85
Ridges on inner surface of mandible continuing to cutting edge of mandible (text figure 4
e); larva feeding on woody plants (usually blueberry or birch) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
38. Bases of crochets and apex ofprolegs red; larva
feeding on birch .. . ..... ..... Syngrapha diasema
p. 110

Bases of crochets and apex of prolegs green;
larva feeding on blueberry and other ericaceous plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
39. Larva without obvious longitudinal lines above
lateral line; hypopharynx without raduloid ..
... .. . ..... ................ . Syngrapha orophila
p. 112
Larva with six white or yellow longitudinal
lines above lateral line; hypopharynx with raduloid present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
40. Head with dark-brown spots or a reticulate
pattern; dorsal and subdorsal longitudinal lines
yellow . . . . . . . . . . . . . . . . . . . Syngrapha octoscripta
p. 102
Head evenly colored, green or brownish green;
dorsal and subdorsal longitudinal lines white
.. ... ... ... .. Syngrapha interrogationis and surena
pp. 106, 109
41. Ventral setae surrounded by dark ring of minute spinules .. . . .... . .. ...... Anagrapha falcifera
p. 124
Ventral setae not surrounded by black ring of
minute spinules . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

42. Larva with three pairs of longitudinal lines
above lateral line ...... . .. ... Autographa corusca
p. 89
Larva with two pairs oflongitudinal lines above
lateral line . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
43 . Head green, without a brown lateral line; two
ridges on inner surface of mandible ending in
small notchlike teeth at bases of mandibular
teeth (text figure 4 d); larva feeding on willow
and poplar .... . ....... . . .... . Autographa amp/a
p. 91
Head green with a brown lateral line extending
through two stemmata; ridges on inner surface
of mandible continuing to cutting margin of
mandible (text figure 4 e); larva feeding on
blueberry and other ericaceous plants ..... .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Syngrapha epigaea
p. 105
44. Subdorsal and usually dorsal pinacula dark
brown or black; dorsum of larva with longitudinal bands of dark spinules above lateral
line; larva feeding on willow or coniferous trees
.. ... . ... ........ ... .. . .......... ...... .. . . 45
Subdorsal and dorsal pinacula white or green;
dorsum of larva covered with scattered black
spinules above lateral line; larva feeding on
heathers (Ericaceae) . . . . . . . . . . . . . . . . . . . . . . . . 48
45. Dorsal lines about ½ as wide as lateral lines;
larva feeding on willow . . . . . . . . Syngrapha parilis
p. 122
Dorsal lines similar in width to lateral lines;
larva feeding on coniferous trees . . . . . . . . . . . . . 46
46. Body covered with dark spinules except on lateral, dorsal, and subdorsal lines .. Syngrapha celsa
p. 118
Body covered with pale spinules except for band
of darker spinules immediately above lateral
line and on middorsal line . . . . . . . . . . . . . . . . . . 4 7
47. Dorsal and subdorsal lines white; lateral line
pale yellow; subdorsal line ½-½ x as wide as
dorsal line; dark pinaculum (SDI) above spiracle as large as, or larger than, spiracle ....
.................. Syngrapha alias and rectangula
pp. 115, 116
Dorsal and lateral lines pale yellow, subdorsai
line white; subdorsal line about 1/J as wide as
dorsal line; dark pinaculum (SDI) above spiracle ½ as large as spiracle ... . Syngrapha abstrusa
p. 114
48. Ventral setae (Vl) on abdominal segment 4 as
far from each other across midline (Vl-Vl) as
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either is from closest subventral seta (Vl-SV2);
ventral and subventral pinacula not ringed with
dark band of spinules; head with very pale reticulate pattern ... . . . .. .. . . Syngrapha u-aureum
p. 108
Ventral setae (Vl) on abdominal segment 4
about 1.5-2.0 x as far from closest subventral
seta (Vl-SV2) as ventral setae are from each
other across midline (V 1-V 1); ventral and subventral pinacula ringed with dark band of spinules; head with dark reticulate pattern . . . . . . . 49
49. Lateral line white or yellow, prominent .....
. . . . . . . . . . . . . . . . . . . . . . . . Syngrapha microgamma
p. 119
Lateral line absent . . ....... . Syngrapha montana
p. 120

TRIBE

Abrostolini Eichlin and Cunningham
Abrostolini Eichlin and Cunningham, 1978,
U. S. Dept. Agric. Tech. Bull., 1567: 9.
Type genus: Abrostola Ochsenheimer, 1816.
The tribe Abrostolini consists of the two genera
Abrostola and Mouralia. Abrostola contains 35 species that occur in the Nearctic and Palearctic Regions
as well as throughout Africa; it appears to be absent
in the Oriental and Neotropical Regions. The genus
M ouralia, on the other hand, is represented by a
single species found throughout the tropical and
subtropical regions of the New World. Despite the
many unique, derived character states defining
Mouralia the two genera are associated by a number
of synapomorphies unique to the Abrostolini
(Kitching, 198 7): 1) Arms of the tegulae of the thorax are truncate in contrast to the pointed arms in
the rest of the subfamily. 2) Uncus is medially flattened and has a central, ventral carina. Although
apparently true of most species, this pair of characters is not found in some North American species
of Abrostola. 3) Apex (distal end) of the juxta is fused
to the tube of the aedoeagus at the site ofattachment
of the manica. In contrast the juxta is not fused in
the remainder of the subfamily. 4) Juxta is fused by
a pair of bars to the inner edge of the sacculus of
the valve. Although true of M ouralia and many species of Abrostola, this character is not present in the
North American species of Abrostola. 5) A spatulate
lobe of the sacculus points over the costa of the valve
just distal to the basal process of the sacculus. 6)
The eighth abdominal segment has an invagination
at the site of each apophysis anterioris. In Abrostola
34

each invagination is a long fingerlike projection. In
Mouralia the invagination is a lightly sclerotized
concave region. 7) Forewing pattern is superficially
similar, and each has tufts of raised scales on the
fore wing. Tufts of raised scales are not unique to
the Abrostolini in the Noctuoidea but are limited
to the tribe Abrostolini in the Plusiinae.
In addition to these characters the nature of the
external tympanic region has been noted (p. 24).
Within the Plusiinae Abrostola and Mouralia are
the only two genera with well-developed prolegs on
abdominal segments 3 and 4 of the larva.
GENUS

Abrostola Ochsenheimer
Abrostola Ochsenheimer, 1816, Schmetterlinge
von Europa, 4: 88.
Type species: Phalaena triplasia Linnaeus, 175 8.
Designated by Duponchel, 1829, Histoire Nature/le des Lepidopteres ou Papi/Ions de France,
7(2): 72.
Habrostola Sodoffsky, 1837, Bull. Soc. lmperiale Nat. Moscou, 1837(6): 88.
NOTE-Habrostola is an unjustified emendation of
Abrostola Ochsenheimer and has the same type species.

Inguridia Butler, 1879, Ann. Mag. Nat. Hist.,
(5)4: 354.
Type species: I nguridia abrostolina Butler, 18 79.
Original designation.
Unca Lhomme, [1929], Catalogue des Lepidopteres de France et de Belgique, 1: 321.
Type species: Phalaena triplasia Linnaeus, 17 58.
Original designation.
·N o TE- Unca was fi.ist proposed by Oken ( 18 i 5) in
a work that has been suppressed by the International
Commission on Zoological Nomenclature (Opinion
41 7). One of the included species was Phalaena triplasia Linnaeus, 1758. Lhomme's use of Unca with
triplasia designated as type species validated the genus.

The genus Abrostola contains 35 species occurring
in the Nearctic and Paleactic Regions as well as most
of Africa. The majority (27) of the species occurs in
the eastern Palearctic and Africa. The African species appear to belong primarily to a species-group
not found in the other biogeographical areas. All of
the species are characterized by a relatively dark,
gray-black forewing with a distinctly rectangular appearance. The orbicular is distinctly divided into
lower and upper halves. In North America four speFASCICLE 25.1: 1991
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cies represent two distinct groups. Abrostola urentis,
parvula, and microvalis are rather smaller than the
average species of Abrostola and have the basal area
of the forewing concolorous with the rest of the wing.
These three species seem to be most closely related
toAbrostola abrostolina (Butler) ofJapan. Abrostola
ova/is is a medium-sized species with a pale, oval
basal area of the forewing. Possibly, its closest relatives are the species centered around Abrostola pacifica Dufay and ussuriensis Dufay of Japan and
southeastern USSR. The Japanese species of Abrostola are illustrated in Inoue et al. (1982).
Almost all of the species of Abrostola, for which
the larvae are known, feed on nettle (Urticaceae).
The known exception is Abrostola asclepiadis [Denis
and Schiffermiiller] recorded from Vincetoxicum sp.,
a species of Asclepiadaceae.
Features characteristic of Abrostola are that the
forewing has tufts ofraised scales; generally, is duller
and has a more distinctly rectangular appearance
than the triangular appearance of other genera of
the Plusiinae; lacks all traces of a metallic stigma
typical of most, although not all, other species in
the subfamily; the orbicular spot has an elongate,
oblique, and clearly double nature; and the costal
margin of the valve has a medial, oval lobe usually
containing the clasper.
The technical description (based on Abrostola
urentis) follows. Head: antenna of male and female
simple, very finely ciliate ventrally; eye strongly
lashed from base of antenna; eye without hairs; a
strong shelflike tuft of dentate scales between antenna! bases; a raised tuft of slightly curled scales
from frons; labial palpus elongate, closely appressed
to front of head; loose, ventral tuft of scales from
first palpal segment, second and third segments
smooth, with scales appressed; third segment ¼-½ x
as long as second; haustellum normal. Thorax: dorsum of thorax covered with strongly dentate scales
without intermixed fine hairs; single large tuft of
strongly dentate, raised scales from meso- and metathoracic segments; strong tufts of dull-white hairs
from alular regions; external tympanic region with
hood large, elongate, directed ventrally; bulla prominent in intersegmental membrane following hood;
tympanal groove deep, covered by bulla and opening distally in an ovate pore; ventral margin with
swollen, fleshy, elongate bulla, weaker than in most
ofrest of subfamily. Forewing with square apex and
with lines or tufts of raised, black scales along regions
of maculation. Prothoracic leg: femur with strong
ventral fringe of hair; tibia about ½ as long as femur;
tarsal segments with three ventral rows of sclero-

tized setae; first segment about as long as tibia. Mesothoracic and metathoracic legs: femur with sparse
ventral fringe oflong hairs; tibia with strong, spreading ventral fan oflong hairs; tibial tuft more diffuse
and larger in meta- than mesothoracic leg; otherwise
as in subfamily. Abdomen: a single raised tuft on
third tergum. Male abdomen: eighth sternum an
enlarged U-shaped sclerite with single medial hair
pencil; hair pencil contained in small, membranous
tubular region; eighth tergum with small X-shaped
sclerite, distal margin slightly more strongly sclerotized than rest of segment. Male genitalia (plate A,
figure 2): valve with a basal to medial swollen concave lobe containing clasper; clasper curved into
concave region of costal lobe; sacculus produced
basally into flattened lobe pointed toward uncus;
juxta roughly triangular, fused on either side to valve;
saccus rounded, without lateral projections or other
modifications; uncus elongate, flattened ventrally
with small lateral projections and some large toothlike projections (species specific); aedoeagus with
complex vesica; distal end of aedoeagal shaft with
flattened scalelike teeth; base of vesica with elongate, toothed, fingerlike projection; medial region of
vesica with at least two lobes, one unspined and
others with a group of spines; distal region of vesica
with an elongated, strongly spinose lobe. Female
genitalia (plate I, figure 2): ovipositor lobes slightly
flattened with distal margin darker, covered with
minute setae; a row of elongate setae proximally;
apophyses anteriores and posteriores short; eighth
abdominal segment with strong groove ventrally,
margined with minutely spinose lobes on either side;
strong spinose invaginations slightly ventral to each
apophysis anterioris; ostium bursae ovate, asymmetrical, internally dentate; ductus bursae short,
about ½ as wide as long, vaguely ribbed; appendix
bursae reduced to weak dentate lobe; corpus bursae
ovate, about 1½ x longer than wide.
KEY TO SPECIES OF ABROSTOLA
1. Larger species (wing length 13-16 mm) . . . . . . . . 2

Smaller species (wing length 9-12 mm) . . . . . . . . 3
2. Antemedial line of forewing very strongly
curved, outlining distal end of a light-brown
oval region contrasting strongly with rest of
wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ova/is
p. 36
Antemedial line of forewing slightly curved;
basal area of forewing similar in color to rest
of wing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . urentis
p. 36
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North to North Carolina in the South and as far
west as Wisconsin. Adults have been collected in
June and July.

Abrostola urentis Guenee
PL.

2.

1, FIG. 2; PL. A, FIG. 2; PL. I , FIG .

TEXT FIG.

9 (RWH 8881).

Abrostola urentis Guenee, 1852, in Boisduval
and Guenee, Histoire Naturelle des Insectes.
Species General des Lepidopteres, 6: 322.
Type locality: New York, USA. [BMNH]

•
•

ovalis
tinctoides

FIGURE 8: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
ABROSTOLA OVALIS AND MOURALIA
TINCTOIDES.

3. Anterior 1/4 ofpostmedial line offorewing dentate; anterior ½ of subterminal area of forewing
appearing striate with series of fine, black
streaks on veins extending through postmedial
line . ... . .. . ... . . . .. ........ . .. .... . ... . parvula
p. 36
- Anterior ½ of postmedial line of forewing
straight or slightly sinuate; subterminal area of
forewing not appearing striate, with two black
streaks near apex of wing extending almost to
postmedial line . . . . . . . . . . . . . . . . . . . . . . microvalis
p. 37

Abrostola ova/is Guenee
PL.

1;

1,

PL.

FIG .

I,

1;

FIG.

PL.

1.

4,

FIG.

TEXT FIG.

1; PL. A, FIG.

8 (RWH 8880).

Abrostola ova/is Guenee, 18 52, in Boisduval and
Guenee, Histoire Naturelle des Insectes. Species
General des Lepidopteres, 6: 322, pl. 11, fig. 11.
Type locality: New York [State], USA. [BMNH]

Abrostola ova/is is a highly distinctive, if rather rare,
species. It is immediately recognizable by the ovate,
light-brown basal area of the forewing. Some Old
World species have a light-brown basal area, but it
is never as distinctly ovate as in ova/is.
The larva feeds on stinging nettle ( Urtica dioica
L., Urticaceae) and undoubtedly also on native species of nettle. The brown and yellow larva (plate 4,
figure 1) can be distinguished readily from that of
urentis by the large, yellow or white, dorsal spots on
the first two abdominal segments.
This species occurs primarily in the Northeast,
ranging from Maine and southern Quebec in the
36

NOTE-This species was apparently described from
one male and one female. The male specimen labeled
"Syntype/ DbD/ U.S. America. Doubleday, 46-110/
721/ Abrostola urentis" is here designated as LECTOTYPE.

This is the most widespread species in Abrostola in
North America. Its general coloration is a uniform
gray black with little or no contrast in the maculation of the forewing. It could conceivably be confused with microvalis or parvula; however, it is much
larger. The difference in forewing length is 13-15
mm versus 9-12 mm for the latter two species. Superficially, the basal area of the forewing is always
somewhat lighter than the median area in microvalis
and parvula, but never so in urentis. In the male
genitalia the clasper of the valve reaches or exceeds
the costal margin, but does not in either microvalis
or parvula. The costal lobe of the sacculus is cylindrical in urentis but spatulate in microvalis and parvula. The vesica has a bilobed basal process that is
absent in the latter two species.
The larva can be identified by the presence of a
large semicircular or diamond-shaped, dark-brown
dorsal spot on each of the first two abdominal segments. The larva feeds on stinging nettle (Urtica
dioica L., Urticaceae) and undoubtedly on other species of Urticaceae as well.
Abrostola urentis occurs from Nova Scotia and
New Brunswick, west to British Columbia, and south
to North Carolina and Missouri in the East, to Kansas and northeastern Colorado in the Great Plains,
and to Oregon in the ·West. An isolated record is
from southeastern Texas. It is apparently allopatric
to both microvalis and parvula and does not occur
in the southwestern United States. Adults have been
collected from May through July throughout its range
with a second generation in August and September
in the southern half of its range.

Abrostola parvula Barnes and McDunnough
PL.

3.

1,

FIG.

3; PL. A, FIG. 3;
9 (RWH 8882).

PL.

I,

FIG.

TEXT FIG.
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Abrostola parvula Barnes and McDunnough,
1916, Can. Ent., 48: 225.
Type locality: Southern Arizona, USA. [USNM]
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Abrostola mariana Walter, 1928, Proc. Ent. Soc.
Washington, 30: 138.
Type locality: Tempe, Arizona, USA. [USNM]
Abrostola parvula and microvalis are closely related
species from the southwestern United States and
Mexico. Superficially, they are quite similar; however, the outer margin of parvula has a distinctly
dentate appearance that is weakly, ifat all, apparent
in microvalis. In parvula the apex of the valve is
broader, and the clasper is not as strongly curved
as that of microvalis. In parvula the clasper is about
twice as large as that of microvalis.
The larva and its foodplants are unknown.
This species has been collected in southern Nevada, California, Arizona, and northwestern Mexico. Adults have been collected between January and
March.

Abrostola microvalis Ottolengui
PL.

4.

1,

FIG.

4; PL. A, FIG. 4;
9 (RWH 8883).

PL.

I,

u ~.
~

~

G ,
' -

.

"""- j'-~

\j

c;__

..

N

~. " ' ~-~
1-_
-

'·

-.
..

Q

'

·•-.- ...... .

..

~,.·
'-

<·,
"

/

~

1

•. --

..

~

\

4

FIGURE 9: DISTRIBUTION OF MATERIAL
EXAMINED OF ABROSTOLA URENTIS,
PARVULA, AND MICRO VALIS.

FIG.

TEXT FIG.

Abrostola microvalis Ottolengui, 1919, J our.
New York Ent. Soc., 27: 124, pl. 15, fig. 12.
Type locality: Texas, USA. [AMNH]

The distinctions between microvalis and parvula are
given under parvula.
The immature stages have not been preserved;
however, an adult was reared from a larva collected
on live oak (Quercus virginiana Mill.) in Texas (R.
0. Kendall, personal communication).
This species has been collected primarily in central and southern Texas. It has also been collected
at Tehuacan and Durango in southern and central
Mexico and presumably has a wide range in between. In the USNM there is a specimen labeled
only "Colorado." In Texas adults have been collected in March and April and in September and
October. The species is probably bivoltine, but the
possibility of over-wintering adults cannot be ruled
out.
GENUS

Mouralia Walker
Mouralia Walker, 1858, List of the Specimens
of Lepidopterous Insects in the Collection of the
British Museum, 15: 1803.
Type species: Mouralia annulifera Walker,
1858. Monotypy.

The genus Mouralia contains the one species Mouralia tinctoides. The many autaporhorphic characters are given in the technical description. In general,
tinctoides is a large species with elongate, pointed
forewings, a large double orbicular spot (as in Abrostola), and lines and spots of raised scales in the
forewing (as in Abrostola). Mouralia tinctoides occurs throughout the tropical and subtropical areas
of the New World.
The larva of tinctoides, as in Abrostola, has the
full complement of prolegs on segments three
through six, although the prolegs on abdominal segment three are slightly reduced in size. All recorded
foodplants are in the Commelinaceae.
Head: antenna of male and female simple, heavily
ciliate ventrally; scape of antenna with scales from
ventral surface ofbase and long lashes; eye not hairy,
not reduced in size; double tuft of strongly dentate
scales between base of antenna; tuft of raised, strongly dentate scales on frons; labial palpus closely appressed to frons; second segment with closely appressed scales, with knife-blade ventral fringe of
setae, with concave groove lateral to ventral fringe
of setae; third segment with scales appressed, approximately 1,1; as long as second; haustellum normal. Thorax: vestiture of closely appressed, dentate
scales intermixed with a few fine hairs; a single upright tuft from meso- and metathorax; forewing with
rows or spots of black raised scales; forewing elon-
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gate with pointed apex; long tufts of off-white hairs
from alular regions. Prothoracic leg: femur massively hairy; tibia with scales closely appressed,
without tufts of scales, about ½ as long as femur;
tarsal segments short; first tarsal segment with a
strong concave depression ventrally, setae reduced
or absent, concavity with a few small, ovate setae.
Mesothoracic and metathoracic legs: femur heavily
covered with long bushy hair; tibia about 213 as long
as femur with a few tibial setae on inner surface of
metathoracic tibia; tarsal segments unmodified, with
normal three rows of tarsal setae; first segment approximately ½ as long as tibia. Tympanic region: as
in Abrostola but with a mass of small, ovate scales
distal to hood. Abdomen: a weak dorsal scale tuft
on first segment and a larger one on segment three;
male eighth sternum (text figure 3 b) an ovate ring
closed distally by a strong tongue-shaped sclerite;
hair pencils of sternum with two small lateral patches of sex scales and an extremely long central pencil
in a membranous sleeve stretching nearly to base of
abdomen; seventh tergum with a long apophysis on
proximal margin, presumably an apodeme for hair
pencil; eighth tergum approximately Y-shaped with
two broadly sclerotized distal lobes. Male genitalia
(plate A, figure 5): structure of valve complex with
parts of unknown homology; apex of valve clavate
with long spatulate scales; clasper hook shaped, contained within convex lower margin of sacculus; a
strong, distally pointing ampullalike structure in each
valve; a strong hair pencil from base of sacculus;
ventral margin of sacculus rugose; juxta a quadrate
sclerite with two lateral areas and a medial area
separated by two internal ridges closed distally by
a sclerotized bar; saccus round, blunt; transtilla
heavily sclerotized, thickened into spiculate, quadrate plate in region of anellus; inner, 'lentral niargin
of tegumen membranous, pleated; uncus with broad
base, flattened, ovate in middle, with ventral median ridge; anal tube with triangular sclerite near
base ofuncus; vesica with bulbous base followed by
long tail; a round sclerite near base with several
teeth; apex of aedoeagal shaft with an apical projection. Female genitalia (plate I, figure 5): ovipositor lobes flattened, apical ½ thickly setose, darker
than proximal ½; apex of each lobe with series of
short, small, stubby spines; an invagination at origin
of each apophysis anterioris; lamella antevaginalis
bilobed, spinose, conspicuous; ostium bursae globular, clearly divided into two separate chambers;
ductus bursae extremely short, unsclerotized, blending into upper end of corpus bursae; corpus bursae
double with well-developed appendix bursae; inter38

section of corpus bursae and ductus bursae internally spiculate; appendix bursae about 113 as long as
corpus bursae; corpus bursae long and thin, expanding distally into bulbous distal part. Larva:
structurally similar to that of Abrostola except first,
and to lesser degree second, set of prolegs reduced;
mandible with a wide gap between second and third
teeth.

Mouralia tinctoides (Guenee)
PL.

5.

1,

FIG.

5;

TEXT FIGS.

PL. A, FIG. 5; PL. I,
3 b; 8 (RWH 8884).

FIG.

Abrostola tinctoides Guenee, 1852, in Boisduval and Guenee, Histoire Nature/le des Insectes.
Species General des Lepidopteres, 6: 323.
Type locality: Rio de Janeiro, Nouvelle-Fribourg, Brazil. [BMNH]
NOTE- This species was described from two males.
The specimen labeled "12. Abrostola tinctoides Gn.,
Spec. 1134. Nouvelle Fribourg (Bresil). Les deux ~
qui ont servi a ma description. J'ai un peu force les
rapprochements en disant que cette espece rappelait
l'Apl. tincta pour les couleurs/ Ex. Oberthilr Coll.
Brit. Mus. 1927-3/ Syntype/ Ex. Musaeo Ach. Guenee" is here designated as LECTOTYPE.

Mouralia annulifera Walker, 1858, List of the
Specimens of Lepidopterous Insects in the Collection of the British Museum, 15: 1803.
Type locality: Santo Domingo, Dominican Republic. [BMNH]
Nystalea cossoides Rothschild, 1917, Novit.
Zoologicae, 23: 233.
Type locality: Santo Domingo, Carabaya, Puno,
Peru. [BMNH]
Mouralia tinctoides has a distinctive and quite unplusiine appearance. The forewing is long (i 7-20
mm), dark gray black, and pointed at the apex.
Markings of the fore wing are defined by lines or
clumps of erect black scales. The species looks very
much like species of the notodontid genus Nystalea
Guenee, and in fact, a synonym was described as a
species in that genus. The numerous morphological
peculiarities of tinctoides are noted in the generic
description.
The larva, illustrated by Comstock (1937), is superficially similar to that of Abrostola urentis, with
a similar distinctive dark dorsal spot on the first and
second abdominal segments. It can be distinguished
from urentis by the characters given in the key to
larvae. The larvae have been reared on Tradescantia
fluminensis Yell., and Zebrina pendula Schnizl., both
Commelinaceae.
FASCICLE 25 I · I
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This species is a denizen of the tropical and subtropical regions of the New World. In the United
States it has been collected in the Southeast from
Florida and Georgia to southeastern Texas. There
is a single record from Kentucky. It also has been
collected quite commonly in southern California.
However, it has not been collected in other southwestern United States. Farther south tinctoides occurs throughout the Antilles, Central and South
America to northern Argentina. Specimens do not
exhibit significant geographical or individual variation. In the United States adults have been collected throughout the year except for the summer
months (May to late August). The first record of the
species in America north of Mexico was from the
Los Angeles are in 1935 (Comstock, 1937), so the
species was probably accidentally introduced.
TRIBE

Argyrogrammatini Eichlin and Cunningham

Argyrogrammini Eichlin and Cunningham,
1978, U. S. Dept. Agric. Tech. Bull., 1567: 12.
Type genus: Argyrogramma Hilbner, 1823.
The tribe Argyrogrammatini is largely a tropical and
subtropical group of genera with relatively few species in the New World; about a dozen species in six
genera occur in the New World of which five species
in five genera occur in our area. Argyrogrammatini
are much more diverse in the Old World, particularly in the Ethiopian, Indoaustralian, and Oriental
Regions. The number of species in the Old World
cannot be estimated accurately at present because
many species are misplaced in the catch-all genus
"Plusia," but it is approximately 200.
The tribe is unambiguously defined by two character states (other than the tropical nature of the
group). 1) The larvae have vestigial prolegs on abdominal segments three and four. These vestigial
prolegs are small pegs without crochets. Larvae of
Abrostolini have distinct prolegs on segments three
and four; larvae of other tribes have no prolegs. 2)
Adult males have tufts of hairs in the intersegmental
membranes of abdominal segments four through
seven that are variously developed among genera.
Also the male eighth sternum is modified. The basic
structure is an external ring divided into a basal
(proximal) part consisting of a rectangular sclerite
or thin bar and a distal, elongate, arch-shaped sclerite. These two sclerites are connected to form a larg~
distended ring. Plates or regions with enlarged, spadeshaped setae or scales usually are at the base of the
distal arch. These setose regions may be part of the

distal arch, separate plates, or located in membranous regions rather than on the sclerites. Internal to
the distended ring are two enlarged hair pencils. The
primitive condition for the subfamily is to have
these two hair pencils. In the Argyrogrammatini,
however, they are much enlarged, and in many cases
each of the pairs may be double, consisting of a
larger and a smaller subpencil. Each hair pencil has
an elongate sclerite that we have interpreted as an
apodeme for a muscle everting the hair pencil when
in use. We have not found any distinctive synapomorphy in the female genitalia.
GENUS

Argyrogramma Hilbner

Argyrogramma Hilbner, 1823, Zutriige Sammlung Exotischer Schmetterlinge, 2: 29.
Type species: Argyrogramma omega Hilbner,
1823. Subsequent designation by McDunnough, 1944, Mem. So. California Acad. Sci.,
2: 206.
Argyrogramma is a small genus of3 species of which
two occur in the Old World tropical and subtropical
regions. Argyrogramma verruca, the type species, is
the only species in the New World. Argyrogramma
verruca is easily identified because it is the only
species ofplusiine in the New World with a metallic
golden or brassy forewing. The genus has been characterized by the square to rectangular shape of the
saccus, not elongate or pointed as in other genera
in the Argyrogrammatini. In the vesica, the terminal
spine is swollen, and there is a single 180° twist in
the vesica approximately % the distance from the
posterior end of the aedoeagal shaft. Ih the eighth
sternum of the male, the basal (proximal) portion
of the ring is very slender and is angled anteriorly
mesially. The apodemes for the hair pencils are
strongly developed although not as stout as in
Ctenoplusia oxygramma. The lateral setose areas of
the eighth sternum ring are separate from the ring
and occur as discrete floating plates, two on each
side. The structure of the eighth male sternum is,
for the most part, much closer to that of Ctenoplusia
oxygramma than to those of Trichoplusia or Enigmogramma species.
Head: antenna of male and female simple, very
finely ciliate ventrally; eye not lashed from base of
antenna; a diffuse ridge of scales projecting forward
between bases of antennae; frons with a diffuse, projecting tuft of scales; second segment oflabial pal pus
fringed ventrolaterally with long scales; third segment roughly scaled, about 3 x as long as wide; haus39
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tellum normal. Thorax: vestiture of elongate, dentate scales; a projecting, slightly double, fan-shaped
tuft from meso- and metathorax. Prothoracic leg:
femur with ventral fringe oflong hair; tibia without
sclerotized setae, with laterodistal fringe of hair,
about 1/:i-¼ length offemur; first tarsal segment about
as long as tibia. Mesothoracic and metathoracic legs:
tibiae lacking sclerotized setae; mesothoracic femur
about 213 as long as tibia; metathoracic femur about
½ as long as tibia; metathoracic tibia with outer
fringe of long hairs; metathoracic basitarsal comb
consisting of an elongate clump (not row) of 10-12
elongate, peglike setae. External tympanic region:
alula strong; hood elongate, pointed ventrally; hood
followed by deep depression terminating ventrally
in an outwardly projecting lateral, swollen ridge.
Abdomen: dorsal tufts on segments one through four,
tuft on segment one largest, cup shaped, tufts on
segments two and four very weak; vestiture obscured by long hairlike scales, concealing lateral tufts
in male abdomen characteristic of Argyrogrammatini; in male eighth sternum proximal (basal) portion of ring a thin rod, bending anteriorly in middle,
distal portion of ring an elongate arch complete distomesially, setose portions of ring separate lateral
sclerites, two on each side; apodemes of hair pencils
prominent but thinner than in Ctenoplusia oxygramma, each hair pencil clearly double; eighth tergum V-shaped with distal arms of "V" expanded
into globular areas of sclerotization; seventh tergum
square with distal margin W-shaped; seventh sternum elongate with distal margin V-shaped; strong
tufts of hairs from intersegmental membranes of
sixth segment; weaker areas of hairs from intersegmental membranes of segments five and seven. Male
genitalia (plate A, figure 6): valve blade shaped with

..

tized portion of ductus bursae to form straight tube,
not joining sclerotized portion of ductus bursae laterally to form a tube with a cecum as in Trichoplusia;
ductus bursae short relative to those of Trichoplusia
ni and Ctenoplusia oxygramma, entering corpus
bursae laterally; corpus bursae elongate-ovate.
Argyrogramma verruca (Fabricius)
PL. 1, FIG. 6; PL. A, FIG. 6; PL. I,
6. TEXT FIGS. 4, 10 (RWH 8885).

FIG.

Noctua verruca Fabricius 1794, Entomologica
Systemica, 3(2): 81.
Type locality: [West Indies] Americae Meridionalis Insulis. [ZMC]
AutographaomicronHiibner, [1821] 1816, Verzeichniss Bekannter Schmettlinge [sic], p. 251 .
Type locality: Surinam. [lost]
Argyrogramma omega Hilbner, 1823, Zutrage
zur Samm/ung Exotischer Schmetterlinge, 2:
29.
Type locality: Savannah [Georgia, USA]. [lost]
NOTE-The type locality of omega was incorrectly
listed as Surinam by Poole (1989: 121).

Plusia rutila Walker, 1865, List of the Specimens of Lepidopterous Insects in the Collection
of the British Museum, 33: 837.
Type locality: Jamaica. [BMNH]
Argyrogramma verruca is one of the easiest species
of New World Plusiinae to identify. The forewing
is metallic golden to brassy yellow, particularly in
a triangle from the posterior margin to the silvery
double stigma mark and along the outer margin of
the wing. In contrast, the region from the antemedial

sacculus expanded; no specialized scales on outer

line to the subtenninal line along the costa extends

margin of sacculus; clasper small, knobbed; basal
process of sacculus long, unmodified; saccus quadrate, large, square distomesially, without lateral projections; juxta a simple quadrate plate; anellus spinose; uncus short, apical ½ greatly swollen; vesica
long but much shorter than that of Trichoplusia ni
or Ctenoplusia oxygramma; apical spine swollen; a
180° twist about ¼ distance from end of aedoeagal
shaft; twist accompanied by small denticulate patch;
small group of minute spines at about ½ length of
vesica. Female genitalia (plate I, figure 6): ovipositor
lobes flattened, apical 113 with minute denticules; a
row of medial setae on lobes; ostium bursae tubular,
highly spinose internally and ridged; ductus bursae
with posterior unsclerotized section about as long
as ostium bursae, joining posterior end of sclero-

as a distinctly brownish-gold triangle toward the
posterior margin.
Like all the species in the Argyrogrammatini, the
larva can be recognized by the peglike vestigial prolegs on abdominal segments three and four. The
internal ridges of the mandible end in a process
before the cutting edge of the mandible, unlike those
of Trichoplusia ni. In Pseudoplusia includens, and
rarely in Ctenoplusia oxygramma, the setigerous
pinacula (SD 1) above the spiracles are black and twice
the size of the spiracles, but in verruca and most
specimens of Ctenoplusia oxygramma they are
smaller than the spiracles. The differences between
verruca and oxygramma are in the shape of the pinacula and the color of the setal sockets on the head;
in oxygramma the pinacula are distinctly conical,
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and the setal sockets on the head are pale; in verruca
the pinacula are flat, not conical, and the setal sockets on the head are dark brown. The larvae feed on
a wide range of herbaceous plants and are sometimes
a minor pest of various garden crops.
This species is widely distributed in the tropical
and subtropical regions of the New World. In the
United States it is most common in the Gulf Coast
region from eastern Texas to Florida; its range extends northward to Kentucky and along the Atlantic
Coast as far as Maine. Isolated records are from
Arizona, Kansas, southern Michigan, Pennsylvania,
Ohio, and southern Ontario. It occurs in Bermuda
and often abundantly in the Antilles and throughout
most of tropical Central and South America, south
to Paraguay and northern Argentina. There is no
noticeable geographical or individual variation in
the species. In most areas, adults of verruca have
been collected throughout the year. The northern
limit of its breeding range is unknown.
GENUS

Enigmogramma Lafontaine and Poole,

NE w

GENUS

Gender: feminine.
Type species: Plusia basigera Walker, 1865.

Enigmogramma has four species that apparently are
confined to the tropical and subtropical regions of
the New World. The single North American species,
Enigmogramma basigera Walker, NEW COMBINATION, has been placed in Argyrogramma. Differences between Enigmogramma and Argyrogramma are as follows: 1) All species of Enigmogramma
have a uniformly brown forewing with a smooth,
excurved postmedial line, whereas species of Argyrogramma tend to have extensive metallic golden
tints in the forewing ground color. 2) The inner side
of the first tarsal segment of the metathoracic leg of
the male has a well-developed comb inArgyrogramma, which is a row of fine, long setae on the basal
¼ of the segment; Enigmogramma lacks a basitarsal
comb. 3) Argyrogramma species have an enlarged,
quadrate saccus; the saccus in Enigmogramma is
triangular and slightly elongate. 4) The vesica of
Enigmogramma has a constriction and twist associated with a large spine about 113 the distance from
the distal end of the aedoeagus; in Argyrogramma
this constriction and twist are present but the spine
is absent. 5) The distal 213 of the ductus bursae is
sclerotized but not ridged internally, and there is a
lobe, or cecum, approximately 3 x as long as wide
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FIGURE 10: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
ARGYROGRAMMA VERRUCA .

at the junction of the unridged and ridged segments
of the ductus bursae.
In addition to basigera, the following neotropical species are transferred to Enigmogramma:
Enigmogramma admonens (Walker), NEW COMBINATION (Plusia admonens Walker) (Brazil); Enigmogramma limata (Schaus), NEW COMBINATION (Plusia limata Schaus) (Central America
and Mexico); and Enigmogramma feisthameli
(Guenee), NEW COMBINATION (Plusiafeisthameli
Guenee) (South America). An undescribed species
of Enigmogramma occurs in Cuba, Puerto Rico,
and Hispaniola. Phalaena phytolacca Sepp, described from Surinam and currently placed in Autoplusia, is probably a species of Enigmogramma,
but no material that matches the illustration of the
type specimen (Sepp, [1848]: plate 40) has been located.
A search of the Old World plusiine fauna has
failed to reveal any species that could be placed in
Enigmogramma. The species Argyrogramma circumscripta (Freyer) and Dactyloplusia impulsa
(Walker) are superficially similar to Enigmogramma species, but structurally unrelated.
We suggest that the sister genus of Enigmogramma is Argyrogramma, based on the twist and constriction in the vesica. Structures more similar to
those found in Trichoplusia are 1) the basal (proximal)½ of the eighth abdominal sternum (males) is
a large rectangular sclerite, not a thin band as in
Argyrogramma; 2) separate lateral setose plates, as
inArgyrogramma, are lacking; and 3) the supporting
apodemes of the hair pencils are poorly developed.
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Head: antenna of male and female simple, with
fine cilia from ventral surface; eye weakly lashed
from base of antenna; eye unmodified; weak tuft of
rough hair between antenna! bases, merging into
long, rough hair of frons; second segment of labial
palpus with scales closely appressed but with evenedged ridge oflong, dentate scales on outer margin;
third segment of labial palpus approximately ¼
length of second segment. Thorax: vestiture oflong
dentate scales; metanotum with a long spreading,
posteriorly directed tuft of elongate, dentate scales;
a long spray of fine hairs from alular region. Prothoracic leg: femur with usual fringe of hairs ventrally; tibia about 4 x longer than wide, closely scaled,
appearing flattened from outward proximal direction; tibia with extremely weak tuft of hair from
proximal apex; tarsal segments unmodified. Mesothoracic and metathoracic leg: as in subfamily;
metathoracic basitarsal comb absent. External tympanic region: as in Argyrogramma. Abdomen: large
dorsomesial tuft on first abdominal segment, tufts
on segments two and three weak or absent; vestiture
a mixture of scales and long hairs, particularly along
lateral margins of male abdomen; male eighth sternum with large rectangular sclerite capped distally
by an arch-shaped continuation of the basal sclerite;
a pair of large, primary hair pencils and a pair of
weak, secondary hair pencils present; support straps
of hair pencils reduced or vestigial; eighth tergum
unmodified, unlike Argyrogramma; seventh sternum about 2 x as long as wide, not elongate as in
Argyrogramma, and without basal (proximal) enlarged muscle insertion site; lateral tufts of hairlike
scales in intersegmental membrane of segments five
and six, much weaker than in Argyrogramma and
Trichoplusia. Male genitalia (plate A, figure 7): valve

of ductus bursae; ductus bursae with distal ½ strongly sclerotized but unridged internally, proximal ½
with weak internal ridges, concentrated along one
side; joining corpus bursae at about midway point
of corpus bursae; sclerotized ridges of ductus bursae
extending into corpus bursae; corpus bursae swollen
posteriorly, tapering anteriorly. Larval foodplant:
Hydrocotyle sp. (Apiaceae).
Enigmogramma basigera (Walker),

NEW

COMBINATION
PL.

7.

1,

FIG.

7; PL. A, FIG. 7;
11 (RWH 8886).

PL.

I,

FIG.

TEXT FIG.

Plusia basigera Walker, 1865, List of the Specimens ofLepidopterous Insects in the Collection
of the British Museum, 33: 836.
Type locality: North America. [BMNH]
Plusia laticlavia Morrison, 1875, Ann. Lyceum
Nat. Hist. New York, 11: 98.
Type locality: New York, USA. [MSU]
NOTE-The year of publication of laticlavia was incorrectly listed as 1872 by Franclemont and Todd,
1983.

The forewings of basigera are a uniform reddish
brown, although the color may vary from dark brown
to almost a light tan. The postmedial and antemedial lines are without teeth and are accented with
silver on the proximal margin of the line. The stigma
is a double silver spot. The posterior½ of the median
area is darker than the costal ½. All other maculation
is obscure. This is the only North American species
of the tribe with a uniformly reddish-brown forewing. Superficially, Enigmogramma basigera looks
very much like a small species of Autographa. Ex-

elongate, round at apex \Vith strong apical setae;

clasper strong, variously shaped, but upcurved in
basigera; basal process of sacculus elongate; saccus
long, triangular, with strong lateral flanges at junction of two halves of saccus; juxta a simple trapezoidal sclerite; anellus very finely spiculate; transtilla weak; tegumen unmodified; uncus elongate with
apical tooth and small ventral projection just before
apex; vesica elongate with strong constriction and
twist about 113 distance from apex of aedoeagus, constricted region spinose with strong elongate spine,
apex of vesica with large spine with swollen apex.
Female genitalia (plate I, figure 7): distal margin of
papillae anales with small, short, stubby, toothlike
setae; ostium bursae triangular, funnel shaped, finely
spinose internally and with vague ridges; a lobe, or
cecum, at junction of ridged and unridged segments
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ever, the lateral ridges of hairs on the male abdomen
permit recognition of basigera. Also the strong reddish-brown tint on the front of the thorax in basigera
can be used to distinguish the species from other
plusiines. The male and female genitalia, as discussed in the generic diagnosis, are very distinctive.
The larval description is based on two preserved
specimens, both lacking color pattern. Superficially,
the larva of basigera looks similar to the form of
includens that has black dorsal and subdorsal pinacula; in basigera the black pigmented areas of the
dorsal pinacula are about ½ the size of the spiracles
and those of the subdorsal pinacula are slightly larger than the spiracles. Basigera is similar to Trichop/usia ni in two characters: 1) setal sockets on the
head are similar to the color of the head, not black;
FASCICLE 25.1: 1991

NOCTUOIDEA
and 2) the three uppermost pinacula on each side
of the second thoracic segment are equidistant apart;
the upper two pinacula are close together in verruca,
oxygramma, and includens. The internal ridges of
the mandible end in processes before the cutting
edge of the mandible, unlike those of Trichop/usia
ni, but the processes are very small and more difficult to see than those in verruca, oxygramma, and
includens. In the two specimens examined, there is
a black stripe on each side of the head that extends
through 4 stemmata (ocelli). The larval skin is covered with minute spinules. The larva of basigera
differs from other species of North American Argyrogrammatini in that seta SVl on abdominal segment 2 is almost 2 x as far from SV3 as from SV2;
in the other species these three setae are almost
equidistant apart. The two larvae examined were
collected on pennywort (Hydrocoty/e umbellata L.,
Apiaceae).
In the United States basigera occurs in the Southeast ranging from Florida up the coast to as far as
southern Maine. Westward, the species occurs in
the southern states from Kentucky, Arkansas, and
central Texas southward. Specimens, possibly stragglers, are from Illinois, Michigan, and Ohio. A specimen labeled "Middle California" is in the U. S.
National Museum of Natural History; however, we
suspect it is incorrectly labeled. The species also
occurs sporadically in the Greater Antilles where it
is apparently sympatric with an undescribed species
of Enigmogramma. Because the undescribed species occurs in Cuba, its possible presence in Florida
cannot be dismissed.
The color of the fore wing varies from a tan to a
dark-brown color. This variation in color is apparently not strictly sex-linked although the light-brown
form possibly is restricted to males. Adults fly
through the year in the South and there is a weak
indication of peaks in abundance in the spring and
fall.
GENUS

Trichoplusia McDunnough
Trichop/usia McDunnough, 1944, Mem. So.
California Acad. Sci., 2: 204.
Type species: Plusia brassicae Riley, 1870.
Original designation.
Trichoplusia, as noted by Kitching (1987: 144), is a
very heterogeneous conglomeration of species. It has
become the elephants' grave yard for species not
easily placed elsewhere in the Argyrogrammatini.
The only New World species of Trichop/usia is the
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FIGURE 11: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
ENIGMOGRAMMA BASIGERA.

type species. McDunnough defined Trichoplusia on
the basis of the extremely long ductus bursae (4 x
the length of the corpus bursae) in the female genitalia. Concomitantly, the vesica is 4 x the length of
the aedoeagus. The length of the ductus bursae as a
defining synapomorphy for the genus is questionable because an elongate ductus bursae is found in
Ctenop/usia oxygramma (Geyer); and Trichoplusia
exquisita (Felder and Rogenhofer) from Africa,
which is almost certainly closely related to ni on
other characters, has a much shorter ductus bursae.
Trichoplusia ni is also characterized by a large recurved clasper on the valve and by the ventral margin of the sacculus having a fringe of many flattened
scalelike setae somewhat reminiscent of the modified scales found in Agrapha and Ctenoplusia. A
better definition of Trichoplusia depends on an analysis of the Old World species currently placed in
Trichoplusia and Argyrogrammatini as a whole. We
retain the use of the long ductus bursae as the defining character for the genus because it is found in
Trichop/usia ni, the type species.
The description of Trichoplusia is based on ni and
may not hold for other species (all Old World) in
the genus. Head: antenna of male and female simple,
finely ciliate ventrally; eye weakly lashed from base
of antenna; tuft of rough scales projecting forward
between bases of antennae; frons with vaguely conical tuft of rough scales projecting forward; second
segment of labial palpus roughly scaled ventrolaterally; third segment thin, smoothly scaled, porrect,
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about¼ length of second segment. Thorax: vestiture
oflong, dentate scales; a projecting tuft from mesoand metathorax dorsally. Prothoracic leg: femur with
ventral fringe oflong hair; tibia without setae, about
½ as long a femur. Mesothoracic and metathoracic
legs: femur with ventral fringe of long hair; metathoracic leg of male with basitarsal comb consisting
of 6-8 light-colored, blunt-tipped setae (in contrast
to darker, pointed tarsal setae). External tympanic
region: as in Argyrogramma. Abdomen: dorsal tufts
of scales on first and third abdominal segments, first
tuft larger than third; intersegmental membranes of
fifth and sixth segments with very long lateral tufts
of hairs clearly visible in undissected male specimens; seventh tergum roughly rectangular but distal
margin not W-shaped as in Argyrogramma and
Ctenoplusia and without specialized sclerotized areas; seventh sternum elongate with bulbous attachment area proximally, Y-shaped distally; eighth tergum with two ovate lateral extensions (as in
Argyrogramma); eighth sternum with proximal part
of ring consisting of two abutting slender rectangular
sclerites; distal part of ring consisting of elongate
arch, but spinose regions near base of arch incorporated into arch, not on separate plates as in Argyrogramma or membranous as in Ctenoplusia; hair
pencils single; supporting apodemes slender, poorly
developed. Male genitalia (plate A, figure 9): valve
with large recurved clasper; margin of sacculus with
fringe of elongate flattened scalelike setae reminiscent of those found in Ctenoplusia and Agrapha;
apex of valve slightly capitate;juxta U-shaped; anellus spiny; saccus elongate, V-shaped with two weak
lateral projections; uncus very long with apical tooth;
aedoeagus with bulbous base; vesica extremely long,
4 x length of aedoeagus, with long apical spine. Fe._... .... 1............... -~-,. .... 1.; .... /-1 .... +..-..
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normal for subfamily, with medial row of larger
setae; tergum and sternum of abdominal segment
eight with row of large setae along distal margin;
ostium bursae tubular to ovate, heavily spiculate
internally; ductus bursae with short unsclerotized
region entering the extraordinarily long, thin, sclerotized region at a right angle; rest of ductus bursae
extremely long, internally ridged; corpus bursae
ovate, positioned at right angle to ductus bursae.
Agrapha abrota (Druce) NEW COMBINATION,
formerly placed in Trichoplusia, has been included
on lists of the Lepidoptera of North America since
the report of a specimen from Florida by Ottolengui
( 1902: 67). We believe that this specimen is not
actually from Florida but is mislabeled; abrota has
not been found north of central Mexico.

Trichoplusia ni (Hilbner) (Cabbage Looper*;
Fausse-arpenteuse du Chou, f., Fr.)
PL. 1, FIGS. 8, 9; PL. 4, FIG. 2; PL. A,
FIG. 9; PL. J, FIG. 1. TEXT FIG. 12 (RWH
8887).
Noctua ni Hilbner, [1803], Sammlung Europiiischer Schmetter/inge, 4: pl. 58, fig. 284.
Type locality: Europe. [lost]
NOTE-The figure is unambiguous; thus, no neotype
is proposed.

Plusia humilis Walker, [1858] 1857, List of the
Specimens of Lepidopterous Insects in the Collection of the British Museum, 12: 915.
Type locality: Santo Domingo, Dominican Republic. [BMNH]
Plusia extrahens Walker, [1858] 1857, List of
the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 12: 929.
Type locality: India. [BMNH]
Plusia significans Walker, [1858] 1857, List of
the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 12: 930.
Type locality: Punjaub, India. [BMNH]
Plusia innata Herrich-Schaffer, 1868, Correspondenz-Blatt Zool.-Min. Vereins Regensburg, 22: 184.
Type locality: Cuba. [MZC]
Plusia brassicae Riley, 1870, Second Report on
the Noxious, Beneficial and other Insects of the
State of Missouri, p. 110, fig. 81.
Type locality: Missouri, USA. [USNM]
Plusia echinocystidis Strecker, 18 74, Lepidop-

tera, Rhopaloceres and Heteroceres, Indigenous
and Exotic, 10: 94.
Type locality: California, USA. [FMNH]
Plusa ni ab. comma Schultz, 1907, Internationale Ent. Zeits., 1: 32.
Type locality: Riviera [France/Italy].
NOTE-The name comma was proposed as an aberration and is an unavailable infrasubspecific name.

Plusia ni deserticola Rothschild, 1913, Novit.
Zoologicae, 20: 129.
Type locality: [El Golea, Algeria].
NOTE-The name deserticola was first used by
Rothschild (1913) in a list of the Lepidoptera of central western Sahara. The name was credited to Oberthiir and is without description. The name is a nomen
nudum and is unavailable. The name was listed as
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an aberration of ni by Hampson ( 1913) who lists the
authorship as "Oberth. ined. Roths.?."

Phytometra brassicae ab. u-notata Strand, 191 7
(1916), Archiv far Naturgeschichte, 82A(2): 48.
Type locality: North and Central America.
[BMNH]
NOTE-The name u-notata was proposed as an aberration and is an unavailable infrasubspecific name.

'Plusia ni form florida Dannehl, 1929, Mitt.
Munchner Ent. Ges. , 19: 116.
Type locality: Monte Paradiso; Montagna
Grande; Gran-Sasso; Kalk Mountains, Italy.
NOTE-This form was based on a series of specimens. The location of the Dannehl collection is unknown, and no lectotype is designated.

Trichoplusia ni is a nondescript species. The forewing is dark gray brown; the stigma is a double silver
mark; and the anterior½ of the subterminal line has
a series of elongate, black streaks proximally that
project into the subterminal area. The hindwing is
dull brown, darker toward the outer margin than
basally. In males, the lateral tufts of hairs and the
distinctive appearance of the other species in the
tribe will allow ni to be identified. Some females,
particularly if in poor condition, can easily be confused with several species of Autographa. However,
the forewing of ni has a distinctive grizzled appearance that is difficult to describe in words, but should
be clear from the adults shown in the color plates.
The larva of ni is green with three pairs of wavy
white lines on the back: narrow dorsal (above seta
Dl) and subdorsal (below seta D2) lines, which are
slightly narrower than the lateral line, and an addorsal line between them (with seta Dl in the middle), which is twice as wide as the lateral line. The
lateral line is white or pale yellow and only slightly
wider than the dorsal and subdorsal lines. The dorsal
pinacula are green with white around the setal sockets. The subdorsal pinacula are black around the
base of the setae; the black pigmented area is about
½ the size of the spiracles. The larval skin is minutely granular. The head is green, without a black
lateral line on each side. The setal sockets on the
head are similar in color to the head. The larva
usually can be identified by a combination of characters. 1) Vestigial prolegs are on abdominal_segments three and four. 2) Ribs two and three of the
mandible do not terminate in a process before reaching the cutting edge of the mandible. 3) The body
is covered with minute granules, not minute spinules. 4) The three uppermost pinacula on each side

FIGURE 12: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
TRICHOPLUSIA NI.

of the second thoracic segment are equidistant apart
in ni and basigera, but the upper two pinacula are
close together in verruca, oxygramma, and includens. The list of foodplants of ni reads like a compendium of herbaceous plants of the world. However, it seems to be particularly fond of species in
the Brassicaceae, especially species of the genus
Brassica. Indeed the common name of the species
is the cabbage looper, and it is considered to be a
major pest of cruciferous crops. A comprehensive
work on the biology and control of the cabbage looper was published by Lingren and Green (1984).
Trichoplusia ni is the most widespread species of
Plusiinae and one of the more globally distributed
species in the family N octuidae. In North America
it occurs throughout all of the United States and
southern Canada. It has been collected as far north
as southern Newfoundland and has reached Bermuda. The northern limit of the breeding range of
the species is unknown. As a primarily tropical species it probably cannot overwinter north of the
southern United States. Like so many other pest
species in the Noctuidae, it is likely the species is a
strong disperser, flying northward in the spring and
early summer and establishing populations in the
more northerly parts of its range during late summer
and fall. The species is abundant in the Antilles,
Mexico, and Central America. It seems less common in South America, although this may be an
artifact of poor collecting. It has been collected as
far south as southern Brazil, Paraguay, and northern
Argentina. In the Old World ni occurs in most of
Africa, the southern and central Palearctic, and many
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parts of the Oriental and Indo-Australian Regions.
Its range seems to be limited by extreme winter
temperatures. Although the New World populations
have sometimes been treated as a separate race by
some authors, we have not found any distinct differences between populations of ni anywhere
throughout its range. There does not seem to be any
seasonal differences in flight patterns other than what
one would expect from seasonal temperature
changes.
GENUS

Ctenoplusia Dufay,

REVISED STATUS

Ctenop/usia Dufay, 1970, Faune de Madagascar, 31: 91.
Type species: Plusia /imbirena Guenee, 1852.
Original designation.
Acanthop/usia Dufay, 1970, Bulletin Mensuel
de la Societe Linneenne de Lyon, 39: 104.
Type species: Phytometra tarassota Hampson,
1913. Original designation.

..

Within the tribe Argyrogrammatini three genera are
characterized by enlarged, bladelike setae along the
outer margin of the valve: Plusiotricha Holland,
Agrapha Hilbner, and Ctenoplusia. Although these
bladelike setae are clearly homologous in Ctenop/usia and Plusiotricha, their counterpart in Agrapha
may not be homologous. In Agrapha these setae are
dentate at the apex and usually concentrated in the
middle of the sacculus. Without a thorough examination of the species now placed in Plusiotricha and
Ctenoplusia, it would be premature to synonymize
the two genera. However if the synonymy were to
be made, Plusiotricha Holland has priority. Similarly, without assurance that these scales are homologous in Agrapha and Ctenop/usia, this synonymy is also premature even though Ctenoplusia
was sunk to Agrapha Hilbner in Franclemont and
Todd (1983). The single New World species, Ctenoplusia oxygramma, variously associated with
Trichoplusia or Agrapha by different authors, is
clearly a sister species to Ctenoplusia a/bostriata
Bremer and Grey from the Indo-Australian and
eastern Palearctic Regions. It also may be closely
related to Ctenop/usia vittata Wallengren from the
Ethiopian Region although vittata lacks the bladelike setae characteristic of the genus (possibly secondarily lost).
The metathoracic basitarsal comb found in many
species in the tribe, is present in the form of a long
line of large setae in limbirena, the type species of

Ctenoplusia, but is absent in oxygramma and a/bostriata. Also the ductus bursae of oxygramma is
extraordinarily long, a feature used by Kitching as
one of the characters defining the genus Trichop/usia. The ductus bursae is much longer in oxygramma than in other species in Ctenop/usia, in particular the type limbirena. We feel that the best
placement of oxygramma is with its sister species
a/bostriata in Ctenop/usia pending a complete study
of the massive Old World component of this group.
Ctenop/usia oxygramma is distinctive with a darkgray color to the forewing and with a single, elongate
dull-silver stigma.
Head: antenna of male and female simple, finely
ciliate below; eyes weakly scaled from base of antenna; a shelf of rough dentate scales between antenna! bases; frons roughly scaled; second segment
of labial palpus with weak ventral fringe, segment
appearing thinner than in other genera in tribe; third
segment ¼ as long as second segment, slightly ovate
at apex; haustellum normal. Thorax: vestiture of
long dentate scales; a tuft oflong dentate scales from
metanotum; forewing elongate with produced apex
and well-developed tooth at tornus; well-developed
tuft of fine dull-white hair from alular region. Prothoracic leg: femur with poorly developed ventral
fringe; tibia about 5 x longer than wide, with a rough
fringe of long scales along outer margin; first tarsal
segment about ¾ as long as tibia, setae on ventral
side much stouter than those on other four tarsal
segments. Mesothoracic and metathoracic legs: femur with prominent ventral fringe of hair; tibia about
8 x longer than wide with fringe of hair along outer
margin; metathoracic basitarsal comb present or absent. External tympanic region: as in Argyrogramma. Abdomen: very large cup-shaped dorsal tuft on
first segment, smaller dorsal tufts on segments two
and three; vestiture a mixture of scales and long
hairs; male eighth sternum consisting of a thin proximal band (as in Argyrogramma) connected to a
distal, thin archlike ring; spatulate plates found in
Ctenop/usia membranous, not sclerotized as in Argyrogramma, not incorporated with archlike distal
band as in Trichop/usia; lateral arms of distal ring
each connected to a diffuse broad sclerite; hair pencils clearly double; eighth tergum as in other members of tribe; male seventh sternum elongate with
distal margin divided into two arms, proximal edge
with ovate bulge, possibly a muscle attachment; male
seventh tergum square with distal margin having
two clear areas, W-shaped; lateral edges of distal
end of seventh tergum with dark sclerotized patches,
dotted with insertions of short, broad scent scales;

NOCTUOIDEA
discrete patches of long hairs from lateral intersegmental membranes of segments six and five. Male
genitalia (plate B, figure 1); valve elongate, thin, with
capitate apex; inner margin of sacculus lined with
bladelike setae or scales; clasper very long, capitate;
basal process of sacculus fingerlike, not particularly
elongate for subfamily; saccus complex, slightly diamond shaped with flanges where left and right portions of saccus meet; apex of saccus with a central
and two lateral projections; juxta a simple trapezoidal sclerite; anellus spiculate; uncus elongate with
apical tooth; vesica extremely long with long _apical
spine; base of vesica with long sclerotized strap; rest
ofvesica with small, stubby denticules. Female genitalia (plate J, figure 2): ovipositor lobes with proximal row of long setae; ostium bursae weakly sclerotized except for two spiculate lateral sclerites; ductus
bursae extremely elongate and thin, internally ridged;
ductus bursae inserted slightly laterally on corpus
bursae; appendix bursae absent; corpus bursae ovate,
elongate.

Ctenoplusia oxygramma (Geyer),

NE w

COMBINATION
PL.

2.

1,

FIG.

10; PL. B, FIG. 1;
13 (RWH 8889).

PL.

J,

FIG.

TEXT FIG.

Noctua oxygramma Geyer, 1832, in Hilbner,
Zutrage Sammlung zur Exotischer Schmetterlinge, 4: 37, pl. [132], fig. 769, 770.
Type locality: Georgia, USA. [lost]
Plusia indigna Walker, [1858] 1857, List of the
Specimens of Lepidopterous Insects in the Collection of the British Museum, 12: 909.
Type locality: Georgia, USA. [BMNH]
NOTE-This name was based on three specimens.
One male and one female syntype are in the BMNH.
The female specimen labeled "Syntype/ Georgia, 396-19, 1512/ 50. Plusia indigna" is hereby designated
as LECTOTYPE.

Plusia para/le/a Walker, [1858] 1857, List of
the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 12: 918.
Type locality: Venezuela. [BMNH]
Plusia collateralis Herrich-Schaffer, 1868, Correspondenz-Blatt Zool.-Min. Vereins Regensburg, 22: 184.
Type locality: Cuba. [MZC]
This is an easily recognized dark gray-black species
with slightly elongate forewings and oblique, elongate, dull-silver stigma directed from½ wing length
on costa toward tornus. Although its sister species,
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FIGURE 13: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
CTENOPLUSIA OXYGRAMMA.

albostriata, occurs in forms with and without the
stigma, oxygramma always has the stigma. Oxygramma is the only species in North America with
the bladelike setae along the ventral margin of the
valve. The extremely long ductus bursae allows it
to be distinguished from all other species except
Trichoplusia ni, but superficially the two species are
very different (plate 1, figure 10, oxygramma; plate
1, figures 8 and 9, ni).
The larva is similar to that of Argyrogramma verruca in most details; but the pinacula (setigerous
tubercles of Crumb, 1956) are raised and slightly
conical in oxygramma, not flat as in verruca; and
the setal sockets on the head are pale, not dark as
in verruca. The larva has been recorded from Aster
sp., Erigeron canadensis L., Nicotiana tabacum L.,
and Solidago sp. by Crumb (1956). Oxygramma
probably feed on a wide variety of herbaceous plants.
This species has a wide distribution in the tropical
and subtropical regions of the New World. In Canada it has been collected in southern Ontario. In the
United States it occurs fairly generally throughout
the eastern and southeastern parts of the country.
To the West it reaches southeastern Arizona, Kansas, Nebraska, Iowa, and Wisconsin. The northern
records are probably migrants. Nothing is known of
the limits of its ability to overwinter in the North.
South of the United States, oxygramma occurs
throughout Mexico, Central America, the Antilles,
and South America to northern Argentina. There
appears to be little or no individual or geographical
variability in the species. Adults in the southern
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United States have been collected from April to
November.
GENUS

Pseudoplusia McDunnough
Pseudoplusia McDunnough, 1944, Mem. So.
California Acad. Sci., 2: 206.
Type species: Phalaena oo Stoll, 1782. [preoccupied]. Original designation.
NOTE-Plusia includens Walker, [1858] is the oldest
subjective synonym of Phalaena oo Stoll and is the
valid name for the type species of Pseudoplusia.

Kitching (1987) synonymized Pseudoplusia McDunnough, 1944 with the Old World genus Chrysodeixis Hilbner, [1821] treating Pseudoplusia as a New
World sister subgenus of Chrysodeixis. He suggested
two apomorphies to unite them as sister subgenera:
an elongate tapering saccus and a long, thin free
pleurite. The New World species includens, and the
Old World species eriosoma (Doubleday), chalcytes
(Esper), and acuta (Walker), certainly look alike.
However, Pseudoplusia includens lacks the extensive modifications of the last sternum and tergum
of the male abdomen characterizing (as far as known)
the species of Chrysodeixis. Because Pseudoplusia
and Chrysodeixis are sister groups, Chrysodeixis is
not paraphyletic if Pseudoplusia is treated as a separate genus; therefore, the decision to treat them as
separate genera or subgenera appears to us to lie
with useage and pragmatism. Pseudoplusia includens is a serious agricultural pest in the subtropical
and tropical regions of the New World, attacking a
variety of legumes, particularly soybeans, hence its
common name the soybean looper. Therefore, rather than disturb current usage of a much studied pest
and because no paraphyiy wouid be created, we retain Pseudoplusia for the New World species includens.
Pseudoplusia includes two species: includens,
which is widely distributed throughout the temperate and tropical regions of North and South America, and dalei (Wollaston), which is endemic to the
mid-Atlantic island of Saint Helena (Kitching, 1987:
143).
Few external structural characters separate Pseudoplusia from species of Autographa. To identify
specimens without dissection of the genitalia, one
should learn to recognize the species by color and
pattern. Males of Pseudoplusia are atypical for Argyrogrammatini in that they lack lateral hair tufts
on the abdomen, and the eighth sternum is little
modified from the primitive condition for the sub48

family. The saccus is extremely long and pointed
and is without lateral flanges; the clasper is also
extremely long, curving upward and exceeding the
top of the tegumen; a costal projection is near the
base of the valve; and the anellus is strongly spined
and intimately fused with the end of the aedoeagal
tube. An extremely elongate appendix bursae exceeds and wraps around the proximal end of the
corpus bursae; the ostium bursae is a spiny convoluted chamber; and the ridges of the ductus bursae
break up into a series of weak teeth at its junction
with the corpus bursae.
Head: antenna of male and female simple with
fine cilia below; a distinct tuft from between bases
of antennae projecting forward; scales offrons forming a ovate projection with an internal separate tuft;
third segment of labial palpus globular, about 1/J¼ x length of second segment; eye strongly lashed
from base of antenna. Thorax: patagia and tegulae
recumbent, with dentate scales; a large, erect, slightly bifid tuft of long scales with dentate tips arising
from metascutum; tuft of long hair from alula; lateral sides of thorax and first few abdominal segments massively hairy, tending to obscure legs. Prothoracic leg: tibia lacking sclerotized setae;
prothoracic femur with long ventral fringe of curved
scales vaguely surrounding tibia; tibia appearing
broad on lateral surface; tarsal segments unmodified. Mesothoracic and metathoracic legs: femur
fringed ventrally with long hairs; tibia lacking sclerotized setae; tibia with tufts of hair from proximal
half; basitarsal comb absent on metathoracic leg.
Abdomen: large dorsal tufts on segments one and
three; vestiture of abdomen primarily of long hairs;
male abdomen without lateral regions of modified
scales in intersegmental membranes; seventh sternum and tergum unmodified, unlike rest of tribe;
eighth tergum unmodified from primitive condition
for subfamily; eighth sternum practically unmodified from primitive condition for subfamily,
U-shaped, but with lateral proximal regions of "U"
slightly thickened; setose regions of rest of tribe absent. Male genitalia (plate A, figure 8): valve elongate, slightly capitate with apex of valve densely
setose; saccular margin with modified scales or setae; clasper extremely elongate, greatly exceeding
costal margin of valve; costal margin of valve with
basal trapezoidal projection; basal process of sacculus very long, curved along long axis of valve;
saccus elongate, pointed; juxta a peculiar, concave,
distally pointed, triangular sclerite with apex projecting into indentation of transtilla; anellus spinose;
transtilla very strongly developed with two broad
FASCICLE 25.1 : 1991
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plates; uncus elongate, very hairy, apically hooked;
aedoeagus with distal end strongly spinose; vesica
elongate, slightly coiled; proximal end of vesica spinose with a hooked spine; a row of mushroomshaped setae along distal 113 of vesica. Female genitalia (plate I, figure 8): ovipositor lobes strongly
sclerotized with truncate apices; ostium bursae
deeply concave, both rugose and highly spinose interiorly; ductus bursae about 12 x longer than wide;
posterior 213 unsclerotized, anterior 113 plicate; appendix bursae extremely elongate, thin, wrapping
about anterior end of corpus bursae; corpus bursae
about 4 x longer than wide, weakly rugose internally.

Pseudoplusia includens (Walker) (Soybean
Looper*)
PL. 1, FIGS. 11, 12; PL. 4, FIG. 3; PL. A,
FIG. 8; PL. l, FIG. 8. TEXT FIG. 14 (RWH
8890).
Phalaena oo Stoll, 1782, in Cramer, Uitlandsche Kapellen, 4: 45, pl. 311, fig. E.
Type locality: "Phalene de Cote."
NOTE-Phalaena oo Stoll, 1782 is a junior primary
homonym of Phalaena oo Linnaeus 1758. The subjective replacement name is Plusia includens Walker
[1858].
NOTE-The name oo was based on two figures, E
and F. Figure F, however, is Argyrogramma verruca.
Phalaena oo was restricted to figure E by Hampson
(1913: 522).

Plusia rogationis of authors, not Guenee.
NOTE-Pseudoplusia includens went for many years
under the name Plusia rogationis Guenee, 1852.
However, the lectotype in the USNM, designated by
Eichlin and Cunningham (1978), is from "Nouvelle
Hollande" [Australia] and is a junior synonym of the
widespread lndo-Australian species Chrysodeixis eriosoma (Doubleday), 1843; NEW SYNONYMY.

Plusia includens Walker, [1858] 1857, List of
the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 12: 914.
Type locality: Santo Domingo, Dominican Republic. [BMNH]
NOTE-Plusia includens Walker, [1858] is the subjective replacement name for Phalaena oo Stoll, 1782
[preoccupied]. This name is based on three specimens. The specimen in the BMNH labeled "Syntype/
St. Domingo, Tweedie" is designated as LECTOTYPE.

Plusia hamifera Walker, [1858] 1857, List of
the Specimens of Lepidopterous Insects in the

Collection of the British Museum, 12: 917.
Type locality: Santarem, Para, Brazil. [BMNH]
NOTE-Plusia hamifera Walker, [1858] is based on
four specimens, three from Brazil and one from Venezuela. Three female syntypes from Brazil are in the
BMNH. One of the females from Brazil labeled "Syntype/ Brazil, Santarem, Bates, 53-72/ 64. Plusia
hamifera" is hereby designated as LECTOTYPE.

Plusia binotula Herrich-Schaffer, 1868, Correspondenz-Blatt Zoo!. -Min. Vereins Regensburg, 22: 184.
Type locality: Cuba. [MZC]
Plusia dyaus Grote, 1875, Can. Ent., 7: 203.
Type locality: Texas, USA. [BMNH]
NOTE-Plusia dyaus Grote, 1857 is based on two
specimens, one from Texas and the other from Jamaica. A female specimen labeled "Syntype/ 20/9 I
142/ Grote Coll. 82-54/ Plusia dyaus Grote type" is
hereby designated as LECTOTYPE.

Plusia pertusa Moschler, 1880, Verh. K.-K.
Zool.-Bot. Ges. Wien, 30: 390.
Type locality: Paramaribo, Surinam. [HUMB]
Plusia cu/ta Lintner, 1885, Second Report on
the Insects of New York, p. 97.
Type locality: West Troy, New York, USA. [lost]
Phytometra oo ab. oonana Strand, 1917 ( 1916),
Archiv far Naturgeschichte, 82A(2): 49.
Type locality: America. [BMNH]
NOTE-The name oonana was proposed as an aberration and is an unavailable infrasubspecific name.
NOTE-Aberration oonana Strand, 1917 was misspelled as ooana in Franclemont and Todd (1983:
130).

In North America, includens is most likely to be
confused with the superficially similar Autographa
precationis. We have found no nonvarying, external
structural characters to separate the two. Several
superficial features generally will allow the two species to be distinguished. 1) Precationis has a distinct
rusty-red coloration and lacks brassy reflections in
the forewing, whereas includens has a buffy-brown
fore wing and has strong brassy reflections. 2) The
reniform spot of precationis is surrounded by a thin
white line that is absent in includens. 3) Includens
has a strong brass-colored patch between the reniform spot and the postmedial line that is missing
in precationis. 4) Includens has a distinct dark spot
in the fringe of the outer margin that is absent in
precationis. The best characters of the male genitalia
are the extremely long clasper of the valve and the
49
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FIGURE 14: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
PSEUDOPLUSJA JNCLUDENS.

row of rounded setae on the distal 113 of the vesica.
The extremely long appendix bursae, which wraps
around the anterior end of the corpus bursae, is
distinctive.
The larva of inc/udens is green with two pairs of
white lines on the back. The uppermost pair are
about twice as wide as the lateral line and have setae
D 1 in the middle of each line; they appear to be
addorsal lines, when compared to the position of
the lines in Trichoplusia ni, but may also be fused
dorsal and addorsal lines. Below this, the subdorsal
line is about ½ as wide as the lateral line. The lateral
line is white. The dorsal pinacula are either black
or white. The subdorsal pinacula are black and about
twice the size of the spiracles. The skin is minutely
spinulose. The head is green with a narrow, black,
lateral line on each side. The setal sockets on the
head are surrounded by black rings. The larva is
readily recognizable by a com bi nation of characters.
In addition to the peglike, vestigial prolegs on segments three and four, typical of the Argyrogrammatini, the pinacula just above the spiracles (pinacula of SDl), and often all of the body pinacula,
are large and black. In most other Argyrogrammatini, only the SD 1 pinacula are black, and these are
smaller than the spiracles. Enigmogramma basigera
and some specimens of Ctenoplusia oxygramma may
have black subdorsal pinacula, but in these species
the setal sockets on the head are pale, not dark as
in includens. The internal ribs of the mandible, unlike those of ni, are interrupted before reaching the
cutting margin. The larvae feed on a wide variety
of mostly herbaceous plants in the Asteraceae, Brassicaceae, Commelinaceae, Euphorbiaceae, Fabaceae, Geraniaceae, Lamiaceae, Lauraceae, Malva50

ceae, Solanaceae, and Verbenaceae. Agricultural host
plants recorded are alfalfa (Medicago sativa L.), kidney bean (Phaseolus polystachios (L.) BSP.), soybean
(Glycine max (L.) Merr.), cotton (Gossypium herbaceum L.), tobacco (Nicotiana tabacum L.), tomato
(Lycopersicum esculentum Mill.), mustard (Brassica
spp.), and lettuce (Lactuca sativa L.) (Eichlin and
Cunningham, 1978). It is one of the most serious
pests of soybeans in the United States and has the
common name of soybean looper.
Pseudoplusia includens is one of the commonest
species of the subfamily in the southern half of North
America. Like so many other pest species in the
United States and Canada, it is primarily a tropical
and subtropical species, which migrates north during the summer. In North America it is commonest
in the southeast and south-central United States extending northward in the East as far as Nova Scotia,
southern Quebec, and southern Ontario. In the Midwest it has been collected as far north as South Dakota and Wisconsin. In the West it has been taken
in southern California, Arizona, New Mexico, and
southern Colorado. The northern extent of its overwintering range is unknown. Pseudoplusia inc/udens
occurs in Bermuda and throughout almost all of the
Antilles, Central America, and South America except for southernmost Argentina and Chile. It also
occurs on the Galapagos Islands. Pseudoplusia includens exhibits no discernible geographical variation. There is intra-population variability in size as
well as shading of the forewing, although not to a
strong degree. Adults fly throughout the growing
season northward and throughout the year in the
more tropical parts of its range.
TRIBE

Plusiini Boisduval
Plusidi Boisduval, 1829, Europaeorum Lepidopterorum Index Methodicus, p. 91.
Type genus Plusia Ochsenheimer, 1816.
Autographini Eichlin and Cunningham, 1978,
U. S. Dept. Agric. Tech. Bull., 1567: 17.
Type genus: Autographa Hilbner, [1821].
The best definition of the tribe Plusiini is "all of the
rest" because the tribe consists of all of the genera
of the Plusiinae once the Abrostolini and the Argyrogrammatini have been removed. A formal description would be largely a recapitulation of the
subfamily description. The basic synapomorphy is
total absence of prolegs or remnants of prolegs on
abdominal segments three and four of the larva.
FASCICLE 25.1 : 1991
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Kitching (1987) based the tribe on the presence of
a flange on the pleurite of the male genitalia (the
pleurite articulates with the tegumen and vinculum)
and on the presence of an apical notch on the juxta.
Both of these characters are highly variable and homologies difficult to interpret. In addition to the loss
of prolegs, the larva of species in the Plusiini can
be recognized by the setose (i.e., tapering gradually
from base to apex) subdorsal seta (SD 1) on the ninth
abdominal segment (A9). This seta is thin and hairlike in larvae of the Abrostolini and Argyrogammatini. The only other place a hairlike subdorsal
seta on A9 occurs in the Noctuidae, to our knowledge, is in the true cutworms (Noctuinae, Hadeninae, Amphipyrinae (in part) and Cuculliinae (in part));
so, it is probable that this condition is derived independently in the Plusiinae and secondarily lost in
the Plusiini.
Following Kitching (1987), we divide the tribe
into three subtribes, the Autoplusiina, the Euchalciina, and the Plusiina. In addition, the three species
of Exyra are placed in incertae sedis, which is a
polite way of saying we don't know where they belong within the tribe Plusiini. Reasons for our uncertainty as to the position of Exyra are discussed
under the genus after the subtribe Euchalciina.
SUBTRIBE

Autoplusiina Kitching
Autoplusiina Kitching, 1987, Bull. British Mus.
Nat. Hist., Ent., 54: 196.
Type genus: Autoplusia McDunnough 1944.
Kitching (1987) based his new subtribe Autoplusiina on the basis of a single synapomorphy. This
character is a condition in which the internal ridges
of the ductus bursae in the female genitalia extend
into the body of the corpus bursae. On the basis of
this character, he combined a number of genera to
form Autoplusiina. We found this character very
difficult to interpret unequivocably, and genera,
which might be interpreted as having this character,
are located throughout the Plusiinae. Autoplusia exhibits a unique combination of characters not found
in other genera placed in Autoplusiina by Kitching.
For example the shape of the vesica in Autoplusia
and the elongate, strongly sclerotized appendix bursae in the female genitalia are unique to the genus
and Rachiplusia. Kitching (1987) associated Autoplusia with two genera from the eastern Palearctic
Region, Antoculeora Ichinose and Sclerogenia Ichinose. The larvae of these, and other Old World genera included in Autoplusiina by Kitching, however,

have characters that suggest affinities with the Plusiina (p. 78). Rachiplusia was doubtfully included
in the subtribe. However, several characters suggest
that Rachiplusia is a close relative of Autoplusia. 1)
The appendix bursae of Rachiplusia is larger and
internally sclerotized with ridges. 2) The appendix
bursae is larger and broader than in Autoplusia but
is the same general shape. 3) The end of the appendix
bursae is club shaped as in Autoplusia; and if the
genitalia are viewed ventrally, it curves to the left
and dorsally around the ductus bursae. 4) The internal ridges of the ductus bursae in Rachiplusia
extend into the corpus bursae, in fact more strongly
so than in Autoplusia. 5) The juxta is elongate in
both genera with the basal process of the valve running parallel to the outer margin of the juxta. 6)
Rachiplusia and Autoplusia lack a terminal spine
but rather have a group of spines in the vesica. Discordant characters are 1) the ostium bursae of Autoplusia is a large shelflike cup, but in Rachiplusia
it is an elongate bilobed structure that does not project ventrally from the rest of the genitalia; 2) the
vesica of Autoplusia has a medial diverticulum with
a single spine, whereas that of Rachiplusia has no
diverticula but has two small groups of spines.
The larvae of members of the subtribe Autoplusiina are characterized by the complete loss of prolegs on abdominal segments three and four, the three
subventral setae on abdominal segment two (A2) on
separate warts (pinacula), and the lack of dorsally
swollen abdominal segments. Within the subtribe,
the ventral setae on the second abdominal segment
are approximately the same distance from each other as they are to their respective SV2 seta in Autoplusia and Rachiplusia, whereas in Diachrysia and
Allagrapha the ventral setae are 0.5 x the distance
from each other as they are to the SV2 setae. A
raduloid is present on each side of the hypopharynx
in all species except Diachrysia balluca, and one or
two ridges on the inner surface of the mandible end
in a small toothlike process before the cutting edge
of the mandible in all species except Rachiplusia ou.
In all species, two subventral setae are on the first
abdominal segment (i.e., SV2 absent).
Kitching (1987) placed Allagrapha Franclemont
in the Autoplusiina on the basis of the structure of
the ductus bursae but separated it from Diachrysia,
its probable sister genus, which he moved to the
subtribe Plusiina. Kitching treated the Old World
genus M acdunnoughia Kostrowicki as the sister genus of Allagrapha; however, the larva of confusa
(Stephens), the type species of Macdunnoughia, has
three subventral setae on the first abdominal seg51
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ment, and the pinacula of setae SD 1 and SD2 are
fused on abdominal segments 2-4 (Ichinose, 1958b),
so Macdunnoughia should be placed in the subtribe
Plusiina near Anagrapha and Syngrapha. Kitching
placed Diachrysia in the Plusiina on the basis of the
more bladelike valve shape and the lack of brushlike
scales in females posterior to sternum seven that are
present in Allagrapha. On the basis of all other structural characters of the adults, larvae, and pupal characters described under Diachrysia, we treat the two
genera as sister groups and place Al/agrapha and
Diachrysia within the Autoplusiina. We are not sure
that these two genera are members of the Autoplusiina but can offer no better placement.
GENUS

Autoplusia McDunnough
Autop/usia McDunnough, 1944, Mem. So. California Acad. Sci., 2: 203.
Type species: Plusia egena Guenee, 1852. Original designation.
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Three species of Autop/usia are found in the southern and southwestern United States. Superficially,
all share a slightly elongate and apically pointed
forewing. The combination of the acute forewing
and the spines on the hindtibia usually will allow
members of the genus to be recognized. Another
described species, Autoplusia gammoides (Blanchard), NEW COMBINATION, occurs in Chile and
western Argentina; and an undetermined number of
undescribed species occur in the Andean region of
South America. The three species in the United
States are very similar superficially, and their identification has been highly confused in the literature.
In Eichlin and Cunningham (1978), the specimen
figured as o/ivacea is egenoides, and the specimen
figured as egena is o/ivacea. Similarly, Kitching
( 19 87) figured egenoides as o/ivacea.
Head: antenna of male and female simple with
ventral hairs; eye strongly lashed from outer margin
of frons (not antenna) and caudal margin of eye; eye
normal in size; labial palpus unmodified, second
segment with ventral fringe of long scales. Thorax:
vestiture of long spatulate scales; metascutellar tuft
large, but diffuse; wing venation as in subfamily;
scales of forewing quadrate. Prothoracic leg: femur
with fringe of hairlike scales; tibia about 4 x as long
as wide, with mesial fringe of hair giving tibia flattened look; tibia without spines; first tarsal segment
about as long as tibia and equal to length of remaining four segments. Mesothoracic and metathoracic legs: ventral surface of femur with fringe of
52

hair; tibia with tuft of hair on-upper½; metathoracic
tibia with weak row of spines between pairs of spurs;
mesothoracic tibia without spines. Abdomen: large
dorsal tuft on first tergum, second, weaker tuft on
third tergum; eighth sternum of male with large,
paired hair pencils; other sexual modifications absent. Male genitalia (plate B, figures 2-4): valve constricted mesially proximal to ventral process; apical
end of sacculus produced into a downward pointing
projection; projection from costa corresponding to
saccular projection in some species, absent in others;
clasper absent; corona absent; juxta elongate; clavus
elongate, appearing to rise from base of juxa; intersegmental membrane in aedoeagal region not spiculate; saccus V-shaped, without pair of ventral processes; uncus elongate, slender; vesica with single
large spine and a region of small spines; single large
spine either with or without separate diverticulum;
large patch of spines either elongate or globular.
Female genitalia (plate J, figures 3-5): ovipositor
lobes flattened, with a single, diffuse row of long
spines medially and scattered small spines elsewhere; strong double rugose ridge ventrally between
ovipositor lobes; mass of erect scales on intersegmental membrane between sternum seven and ostium bursae dark brown, extending into ostium bursae ventrally and in a curved invagination in
membrane between tergum seven and sternum seven; ostium bursae elongate with caudal area strongly
cup shaped; both cup-shaped part and lower tubular
part of ostium bursae strongly spiculate; prominent
articulation between ostium bursae and ductus bursae; ductus bursae about five times as long as wide,
anterior 213 rugose; appendix bursae elongate, curving behind ductus bursae to left as seen from ventral
position, rugose; corpus bursae elongate, anterior 213
strongly spiculate, but without separate signa.
The larva of Autop/usia is characterized by the
absence of prolegs on abdominal segments three and
four, in combination with the three subventral setae
on abdominal segment two occurring on separate
warts (pinacula), and the setae on the head set into
black-ringed sockets. Unlike the larva of Rachip/usia ou, which shares the first two characters, Autoplusia larvae have the ventral setae on the abdomen
without rings of black spinules, and with one or two
ridges on the inner surface of the mandible ending
in small notchlike teeth before reaching the cutting
edge of the mandible.
The following key to species of Autop/usia should
be used with considerable caution, and in association with the color plates, because the species are
highly variable and easily confused. To further assist
FASCICLE 25.1 : 1991
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in the identification of the species, a comparative
diagnosis of each species is given after the key.
KEY TO SPECIES OF AUTOPLUSIA
1. Forewing with crescentic pale patch on outer
margin between apex and vein M 3 ; inner edge
of this patch, formed by terminal line, evenly
convex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . egena
p. 53
Forewing with diffuse, pale patch on outer
margin between apex of wing and vein M 3 ;
inner edge of patch irregular because dark
shading projects into patch on wing veins . . . . . . 2
2. Forewing pale greenish white with contrasting,
sharply defined dark-green patches in subterminal area and lower ½ of median area; orbicular spot prominent ... .......... . ... olivacea
p. 54
Forewing pale olive brown with dark olivebrown patches in subterminal area, lower portion of median area less sharply defined than
in olivacea (plate l, figures 15-18); dusting of
dark scales along costal area tending to obscure
orbicular spot . .... .... .... ........... egenoides
p. 55

Autoplusia egena. - The forewing color of egena has
a distinct rusty tinge not found in egenoides or olivacea. The fore wing color of egenoides is dark brown
and of olivacea medium brown. The lower margin
of the forewing stigma almost never projects as a
fine silvery-white line toward the postmedial line,
but always does so in egenoides. The terminal line
of egena consists of a series of straight, fine, black
lines between the veins. The terminal lines of egenoides and olivacea are curved, fine lines giving the
anterior ½ of the outer margin a slightly scalloped
appearance. In egena the anterior½ of the terminal
area has the metallic bronze reflection extensive,
conspicuous, and following the subterminal line almost to the apex of the wing. In egenoides and olivacea the bronze reflection is less apparent and less
extensive. The costa of the valve of egena does not
have the dorsal projection opposite the ventral process found in both olivacea and egenoides. In the
vesica of egena the large single spine is not found
on a separate diverticulum as in egenoides and olivacea. The spined patch in the vesica of egena is
elongate, at least 4 x as long as wide, but in egenoides
and olivacea this spined patch is almost globular,
no more than 2 x as long as wide. In egena the
appendix bursae is at least 4 x as long as wide and
curls around the dorsal side of the ductus bursae.

In egenoides and olivacea the appendix is an ovate
bump on the corpus bursae no longer than wide.
The ductus bursae, from its junction with the bottom of the narrow portion of the ostium bursae, is
at least 4 x as long as wide in egena but only 2 x as
long as wide in egenoides and olivacea. The mouth
of the ostium bursae is more clearly cup shaped in
egena than in egenoides and olivacea. Although occurring with olivacea and egenoides in California
and egenoides in Mexico and Central America, egena
is the only species of the three that has been found
in the southern United States east of California.

Autoplusia egenoides. - This species is very similar
to olivacea. Superficially, egenoides is slightly larger
(forewing length: 17-21 mm versus 17-18 mm in
olivacea) and darker brown than olivacea. The lower
line of the stigma in the fore wing usually projects
as a fine silvery-white line toward the postmedial
line in egenoides but does not do so in olivacea. The
dark patch in the subterminal area of the fore wing
tends to be more diffuse in egenoides than in olivacea. Also the lower margin of the dark patch is
sharper and more strongly concave in olivacea. The
reniform and orbicular spots tend to be slightly more
apparent in olivacea than in egenoides. The only
reliable character to separate the two species appears
to be the diverticulum in the vesica bearing the
single large spine is approximately as wide as long
in olivacea but is approximately 1.5-2.0 x as long
as wide in egenoides.

Autoplusia olivacea. -See characters given under the
preceding two species.

Autoplusia egena (Guenee) (Bean Leafskeletonizer*)
1, FIGS. 13, 14; PL. B, FIG. 2;
FIG. 3. TEXT FIG. 15 (RWH 8891).
PL.

PL.

J,

Plusia egena Guenee, 1852, in Boisduval and
Guenee, Histoire Naturelledes lnsectes. Species
General des Lepidopteres, 6: 328.
Type locality: Nouvelle-Fribourg, Brazil.
[USNM]
NOTE-The lectotype was designated by Eichlin and
Cunningham ( 197 8).

Syngrapha egena subsp. galapagensis Schaus,
1923, Zoologica, New York, 5: 41.
Type locality: James Island, Galapagos Islands,
Ecuador. [USNM]
NOTE-Although this subspecies is very different
from typical egena in color, with dark-gray forewings
having a dusting of pale-gray scales, it is indistin-
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guishable from other populations of egena in genital
characters.

Autoplusia egena is the most widely distributed of

teraceae, Boraginaceae, Brassicaceae, Fabaceae,
Lamiaceae, Malvaceae, and Ranunculaceae as hosts.
Presumably the species is a general feeder on most
herbaceous plants. It is a minor pest on garden crops
in parts of California. In Florida Kimball (1965)
lists egena as a moderately serious pest of soybeans
(Glycine max (L.) Merr.) and snap beans (Phaseolus
vulgaris L.) and gave it the name bean leafskeleton1zer.
Autoplusia egena has a wide distribution. In the
United States it occurs in California as far north as
the San Francisco region, in southern Texas, and in
the southeastern United States from North Carolina
southward to Louisiana and southern Florida. Curiously, it has not been collected in New Mexico or
Arizona. A specimen from the Detroit area of Michigan probably represents a straggler from the South.
South of the United States border it occurs from
Mexico, throughout Central and South America,
south to Argentina. The type of egena is from near
Rio de Janeiro, Brazil. We have seen a specimen
from Puerto Rico, but presumably the species is
more widespread in the Antilles. Most adults from
North America have been collected in late summer
and fall.

the three species of the genus that reach the southern
United States. The color of the forewing has a rusty
tint, and the bronze metallic reflection in the subterminal area of the forewing extends along the subterminal line to near the apex. The lower margin of
the stigma of the fore wing usually lacks the fine
white line projecting toward the postmedial line in
the other two species. Egena occurs sympatrically
with olivacea and egenoides in southern California.
The most reliable way to distinguish egena from the
other two species externally is by the presence of a
pale evenly margined crescentic patch on the outer
margin of the fore wing below the apex; in the other
two species the inner edge of this patch is irregular
and scalloped because of black teeth on the terminal
line projecting on the veins. Also, in this area of
sympatry, the dark-brown color of the forewing and
the lower projection of the stigma in the forewing
generally will separate egenoides from egena. Almost all specimens of egena have a rusty tint on the
forewing that is absent in olivacea and egenoides.
The posterior margin of the dark patch in the subterminal area of the forewing is generally much more
distinct in olivacea than in egena. For positive idenAutoplusia olivacea (Skinner)
tification the male genitalia must be studied. OliPL. 1, FIGS. 15, 16; PL . B, FIG. 3; PL. J,
vacea and egenoides have a dorsal projection from
FIG. 4. TEXT FIG. 16 (RWH 8892).
the costa corresponding to the ventral projection of
Autographa olivacea Skinner, 1917, Ent. News,
the sacculus (plate B, figures 3, 4); this costal pro28: 329.
jection is absent in egena (plate B, figure 2). In the
Type locality: Los Angeles, California, USA.
vesica the single large spine is located on a globular
[ANSP]
diverticulum in olivacea and egenoides, but the diverticulum is absent in egena. The characters of the
Autoplusia olivacea is a rare species that has prefemale genitalia that separate egena from egenoides
viously been confused with the much more common
and olivacea were given in the introduction to the
species egenoides. It occurs sympatrically with egena
genus. The species varies in size (wing length: 15and egenoides in southern California; it is the rarest
20 mm). In a few specimens the usual rusty tint on
and most restricted in range of the three species.
the forewing is almost absent. Males tend to have
Superficially, it resembles egena; however, it lacks
the anterior ½ of the median area of the forewing
the distinct rusty tinge in the forewing usually found
slightly more contrasting with the posterior ½ than
in egena. The dark patch in the subterminal region
do females. Males from Florida tend to have the
of the forewing is smaller in extent and its lower
anterior½ of the median area of the forewing lighter
margin more distinctly limited than in egena. Howthan in specimens from elsewhere in the range of
ever, for positive identification, the male genitalia
the species.
must be examined. In olivacea a projection from the
The larva of egena differs from that of egenoides
costa of the valve is opposite the ventral projection
in having the dorsal pinacula on the abdomen flat
of the sacculus. This costal projection is absent in
or slightly domed, not raised into conical bumps as
egena. In the vesica the single large spine is located
in egenoides. The larva was illustrated by King and
on a separate diverticulum. This diverticulum is
Saunders (1985, figure 5, number 4). Eichlin and
absent in egena. The darker brown color and slightly
Cunningham (1978) list a variety of herbaceous
larger size of egenoides will separate it from olivacea.
plants in the families Amaryllidaceae, Apiaceae, AsIn olivacea the diverticulum carrying the single large
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FIGURE 15: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
AUTOPLUSIA EGENA.

spine is about as long as it is wide, but in egenoides
the diverticulum is about 1.5-2.0 x as long as wide.
The larva has not been described. However there
are two specimens in the U. S. National Museum
of Natural History reared from Senecio grandifolius
Lessing (Asteraceae). Eichlin and Cunningham
(1978) give a description of a larva under the name
olivacea, but this is probably a misidentification of
egenoides. Presumably the species feeds on a much
wider variety of herbaceous plants in keeping with
the general trend in the Plusiinae.
This species is known only from the Los Angeles
region in southern California. Curiously, all eight
specimens of olivacea with locality data were collected in Pasadena by C. Henne. Very few specimens
are known, so discussion of variability is premature.
Adults have been collected in July.
The structural similarity between olivacea and
egenoides is puzzling because genital differences between them and egena, or among plusiine species
in general, tend to be so marked. Initially, we segregated olivacea from egenoides because the holotype of olivacea and two specimens in the U. S.
National Museum of Natural History were smaller,
more crisply marked, and had more green shading,
than other material of egenoides. After dissection,
the difference in the length of the diverticulum of
the vesica became apparent when compared to 20
genital preparations of egenoides. Later we segregated an additional six specimens of olivacea from
more than 100 of egenoides in the Los Angeles
County Museum ofNatural History. Identity of these
olivacea and egenoides was confirmed with a series
of genital dissections.

Autoplusia egenoides Franclemont and Todd
PL. 1, FIGS. 17, 18; PL. B, FIG. 4; PL. J,
FIG.

5.

TEXT FIG.

16 (RWH 8893).

• egenoides
Ll.olivacea
.a.illustrata

FIGURE 16: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
AUTOPLUSJA EGENOIDES, OLIVACEA, AND
NOTIOPLUSIA ILLUSTRATA .

Syngrapha egena ab. egenoides Strand, 191 7
(1916), Archiv far Naturgeschichte, 82A(2): 48.
Type locality: America [Mexico]. [BMNH]
NOTE-The name egenoides was proposed as an aberration and is an unavailable infrasubspecific name.

Autop/usia egenoides Franclemont and Todd,
1983, in Hodges et al., Checklist of the Lepidoptera of America North of Mexico, p. 130.
Type locality: Mexico. [BMNH]
NOTE-Franclemont and Todd are apparently the
first persons to raise the Strand aberrational name
to specific rank. Thus, they must be credited with
the name. Strand's name is itself based on aberration
1 of Hampson, 1913, Catalogue of the Lepidoptera
Phalaenae in the British Museum, 13: 435.

Autop/usia egenoides is dark brown and lacks the
rusty tints of egena. It is slightly larger than olivacea
and considerably darker. The lower margin of the
stigma of the forewing projects outward as a fine
white line toward the postmedial line, a condition
usually absent in egena and olivacea. The costal projection of the valve is present in egenoides but absent
in egena. The male genitalia are almost identical
with those of olivacea; however, the diverticulum
bearing the single large spine in the vesica is about
1.5-2.0 x as long as wide in egenoides but as long
as wide in olivacea. Differences in the female genitalia of egena and egenoides were discussed in the
introduction to the genus. Specimens vary slightly
in size, but not as widely as in egena; wing length:
- 17-21 mm. There appears to be no sexual dimorphism.
The larva has not been described explicitly; however, because virtually all specimens identified as
olivacea are this species, probably all references to
the larva of olivacea are referable to egenoides. The
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larva of egenoides differs from that of egena in having the dorsal pinacula on the abdomen raised into
conical bumps. Eichlin and Cunningham (1978) gave
a short list of plants in Asteraceae, Boraginaceae,
Fabaceae, Scrophulariaceae, and Verbenaceae as
hosts (for olivacea), but probably the species is a
general feeder on a wide variety of herbaceous plants.
In the United States this species occurs in California as far north as the San Francisco Bay region.
It has been collected in Mexico and Costa Rica as
well. It may occur in Arizona, but we have not seen
specimens from that state. An undescribed species
from the Andes in South America is closely related
to egenoides and olivacea.
GENUS

Notioplusia Lafontaine and Poole,

NEW GENUS

Gender: feminine.
Type species: Plusia illustrata Guenee, 1852.

Notioplusia contains the single species illustrata. Although traditionally placed in Autoplusia, illustrata
exhibits a number of unique character states, which
we have not found in any other group of the Plusiinae, and lacks the characters diagnostic for Autoplusia. The most striking character is that the dorsal margin of the base of the valve is folded ventrally
to form a lobe that projects ventrally below the sacculus in the orientation of the figure (plate B, figure
6), resulting in a ventrally projecting lobe with a
ventrolateral invagination. Within this invagination
long setae are expanded apically into a fanlike patch
of scales; these scales form a hair pencil (plate B,
figure 7). Undoubtedly, these scales have a pheromonal function, possibly replacing that of the normal hair pencils of abdominal segment eight, which
~rP
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is a caudal row of enlarged, elongate, flattened scales
on the fourth sternum of the male abdomen. This
row of scales is clearly visible on the ventral side of
the abdomen as a dull-yellow band, and it too probably has a pheromonal function.
The phylogenetic affinities of this genus are unknown. Head: eye weakly lashed from base of antenna and posterior margin of eye; antenna of male
and female simple with ventral hairs; labial palpus
normal, roughly scaled; frons roughly scaled; row of
erect scales between antennal bases. Thorax: vestiture of elongate, spatulate scales; mesoscutellar tuft
strong, often erect; metascutellar tuft weak, covered
by mesoscutellar tuft. Prothoracic leg: femur with
ventral fringe of long scales; tibia unspined, about
2½ times as long as wide, appearing slightly flat56

tened; first tarsal segment about as long as remaining
four and approximately 213 length of tibia. Mesothoracic and metathoracic legs: femur fringed ventrally
with hair; tibia unspined. Abdomen: fourth sternum
of male with caudal row of elongate, flattened scales;
first tergum with strong tuft of scales; weaker, more
diffuse tufts of long hairs on terga two, three, and
four, the hairs blending with hairs covering abdomen; male eighth sternum with double hair pencil
reduced. External tympanic structure: hood ovate,
not elongate; abdominal bulla small, ovate, closely
associated with hood, separated by slight shallow
groove; hood completely covering ventral concavity; alula strong with strong tuft of hair. Male genitalia (plate B, figures 6, 7): valve rectangular; clasper
absent; corona absent; dorsal margin of base of valve
folded ventrally to form a lobe that projects ventrally below sacculus; ventrally projecting lobe with
ventrolateral invagination containing small fanshaped patch of long setae forming a hair pencil;
vinculum thin, quadrate upon reaching saccal region; saccus minute, quadrate, saccal flanges absent;
clavus of valve articulated with base of sacculus,
elongate; juxta elongate with ventral, triangular,
raised region; raised elongate region in membrane
between anterior margin of juxta and saccal region;
tegumen weakly sclerotized except for outer margins; uncus thin; vesica very long with two large,
solitary spines and a basal patch of smaller spines.
Female genitalia (plate J, figure 7): ovipositor lobes
flattened, randomly covered with setae; apices of
ovipositor lobes more strongly sclerotized, produced into a quadrate flange; ostium bursae small,
opening circular, unmodified; ductus bursae elongate, covered internally with small spicules; junction
of ductus bursae and corpus bursae strongly sclerotized and with strong internal ridges; appendix bursae elongate, very weakly sclerotized; corpus bursae
swollen medially; anterior 213 weakly spiculate.

Notioplusia illustrata (Guenee),
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19, 20;

B, FIGS. 6, 7;
16 (RWH 8894).

PL.

TEXT FIG.

PL.

Plusia illustrata Guenee, 18 52, in Boisduval and
Guenee, Histoire Nature/le des Insectes. Species
General des Lepidopteres, 6: 328.
Type locality: Haiti. [BMNH]
Plusia egenella Herrich-Schaffer, 1868, Correspondenz-Blatt Zool.-Min. Vereins Regensburg, 22: 183.
Type locality: Cuba. [MZC]
FASCICLE 25.1: 1991
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Plusia abeona Druce, 1889, in Godman and
Salvin, Biologia Centrali-Americana, Insecta,
Lepidoptera-Heterocera, 1: 322, pl. 30, fig. 16.
Type locality: Volcan de Chiriqui, Panama.
[BMNH]
NOTE-This name is based on two specimens, one
from Panama and one from Cuba. The specimen
from Panama labeled "V.[olcan] de Chiriqui, 2-300
ft., Champion/ Plusia abeona Druce Type/ GodmanSalvin Coll. 1900-1.m B.C.A. Lep. Het., Plusia
abeonal Syntype" is hereby designated as LECTOTYPE.

Plusia roxana Druce, 1894, Ann. Mag. Nat.
Hist., series 6, 13: 362.
Type locality: Jalapa, Veracruz, Mexico.
[BMNH]
Notioplusia illustrata is a distinctive, polymorphic
species unlikely to be confused with any other plusiine in North America. Superficially, the single included species in the genus is a dull olive green,
usually with little or no distinct maculation. Some
specimens have a dark metallic-bronze, triangular
patch in the anterior 113 of the subterminal area and
a small dark patch along the middle of the antemedial line. The postmedial and antemedial lines
are dull white, and the antemedial line is curved,
appearing to curve into the tip of the outer triangular
patch when this patch is present. This polymorphism in wing maculation does not appear to be sex
linked or vary with geographic locality. The mesoscutellar tuft, decumbent in other species in the Plusiinae, is often erect and composed of elongate scales
with spatulate tips.
The larva has not been described; three adult
specimens in the U. S. National Museum of Natural
History from Lake Placid, Florida were reared on
Lantana camara L. (Verbenaceae). We have also
seen a specimen from Ecuador reared on Bidens sp.
(Asteraceae) by J. E. Rawlins.
In the United States illustrata is known only from
southern and central Florida and southern Texas,
but elsewhere, it occurs widely in the Antilles and
from Central and South America as far as southern
Brazil. There is no discernible geographic variation
in the species. Adults apparently fly throughout the
year in the United States.
GENUS

Rachiplusia Hampson
Rachiplusia Hampson, 1913, Catalogue of the
Lepidoptera Phalaenae in the British Museum,
13: 410.

Type species: Plusia nu Guenee 1852. Original
designation.
Rachiplusia contains three species: Rachiplusia ou
from North America and northern South America;
Rachiplusia nu (Guenee) from Paraguay, Uruguay,
southern Brazil, Argentina, Bolivia, and Chile; and
Rachiplusia virgula (Blanchard) from Chile. Rachiplusia ou is a dull gray, nondescript insect that superficially could be confused with Autographa californica; however, in North America ou is the only
species other than Syngrapha ignea with spines on
the tibia of all three pairs oflegs. Rachiplusia species
have a strong, rough triangular tuft of scales on the
frons and another triangular tuft between the bases
of the antennae that is lacking in A. californica. The
clavi appear to articulate with the juxta, rather than
with the base of the sacculus; the valve lacks a clasper· the opening of the ostium bursae is covered by
a bilobed, spiculate plate that is convoluted into
complicated folds; and the caudal end of the ductus
bursae has a sclerotized collar that is clearly distinct
from the rest of the ductus bursae.
Our reasons for associating Rachiplusia with Autoplusia in the subtribe Autoplusiina are given in
the discussion of Autoplusiina.
Head: antenna of male and female simple with
ventral surface covered with fine hairs; eye heavily
lashed from base of antenna and margin of frons,
and from posterior margin of eye; frons with rough
protuberant triangular tuft of scales; triangular tuft
of scales between bases of antennae; labial palpus
roughly scaled; third segment of labial palpus long,
213 x as long as second segment; third segment with
apical tuft of scales; second segment with ventral
fringe of scales. Thorax: vestiture of elongate scales;
mesoscutellar tuft absent; metascutellar tuft large.
Prothoracic leg: femur with lateral fringe of hairlike
scales· tibia about 4 x as long as wide, with mesial
fringe' of hair giving tibia flattened look; tibia with
two or three, sclerotized, apical setae on mesial surface; first tarsal segment about 213 as long as tibia
and equal to length of remaining four segments.
Mesothoracic and metathoracic legs: ventral surface
of femur with fringe of hair; tibia with tuft of hair
on proximal ½; mesothoracic tibia with a few sclerotized apical setae; metathoracic tibia with 10-15
sclerotized setae between and above pairs of spurs.
External tympanic structure: hood roughly rectangular; secondary hood depression large, not covered
by primary hood; abdominal bulla absent. Abdomen: male with usual pair of hair pencils on eighth
abdominal sternum, otherwise unmodified; tufts of
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Insectes. Species General des Lepidopteres, 6:
348.
Type locality: None given.
Plusia fratella Grote, 1874, Bull. Buffalo Soc.
Nat. Sci., 2: 161.
Type locality: Texas, USA. [BMNH]
Plusia pedalis Grote, 1875, Can. Ent., 7: 204.
Type locality: Kansas, USA. [BMNH]
Phytometra ou ab. ouana Strand, 191 7 ( 1916),
Archiv far Naturgeschichte, 82A(2): 49.
Type locality: Not stated. [BMNH]
NOTE-The name ouana was proposed as an aberration and is an unavailable infrasubspecific name.

FIGURE 17: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
RACH/PLUS/A OU.

scales on first and third terga. Male genitalia (plate
B, figure 5): valve roughly rectangular, clasper and
corona absent; base of sacculus heavily sclerotized,
quadrate; clavus long, appearing to articulate with
juxta; vinculum short and thick; saccal region with
two ovate lateral flanges; uncus thin; vesica elongate
with three patches of spines; no single isolated spine
present; aedoeagus with bulbous base. Female genitalia (plate J, figure 6): ovipositor lobes flattened,
with a single proximal irregular row of large setae
and scattered smaller setae; ostium bursae covered
by a bilobed, spiculate, complexly folded plate; distal 1/s of ductus bursae in shape of a sclerotized collar;
next distal ½ spiculate; proximal ½ of ductus bursae
with ridges, proximal ½ expanding funnel shaped
to junction with corpus bursae; ridges exiting ductus
bursae and extending throughout rectangular-globular appendix bursae; corpus bursae spiculate; small
secondary lobe arising from anterior end of corpus
bursae.

Rachiplusia ou (Guenee)
PL.
FIG.

•.

1, FIGS. 21, 22; PL. B, FIG. 5;
6. TEXT FIG. 17 (RWH 8895).

PL.

J,

Rachiplusia ou Guenee, 1852, in Boisduval and
Guenee, Histoire Nature/le des Insectes. Species
General des Lepidopteres, 6: 348.
Type locality: North America. [BMNH]

.

No TE- The name was based on four specimens.
There is currently a single female in the BMNH labeled "U.S. America, Doubleday 46-110/ 131/ DbD/
Plusia ou/ Syntype." It is designated as LECTOTYPE.

Plusia ou var. tenaculum Guenee, 1852, in
Boisduval and Guenee, Histoire Nature/le des
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Phytometra ou ab. ouella Strand, 191 7 ( 1916),
Archiv far Naturgeschichte, 82A(2): 49.
Type locality: America. [BMNH]
NOTE-The name ouella was proposed as an aberration and is an unavailable infrasubspecific name.

Rachiplusia ou is a fairly plain species, in which the
forewing is dull gray with a slight glossy sheen. Superficially, ou might be confused with Autographa
californica in their area of sympatry; however, presence of tibial spines on all legs and a rough triangular
tuft on the frons of ou will separate the two species.
The larva of Rachiplusia ou, like those of other
species of Autoplusiina, has the three subventral
setae on the second abdominal segment on separate
pinacula. Within this subtribe it can be recognized
by the presence of a ring of black spinules surrounding the ventral setae on the abdomen and that the
ridges on the inner surface of the mandible continue
to the cutting edge of the mandible. As in the larvae
of Allagrapha and Diachrysia, the area surrounding
the setal sockets on the head is pale in 1?. achiplusia.

Eichlin and Cunningham (1978) give a small list of
herbaceous plants in Asteraceae, Chenopodiaceae,
Fabaceae, Lamiaceae, Poaceae, Solanaceae, and
Tropaeolaceae as hosts. Quite probably the species
is a fairly general feeder on herbaceous plants.
In North America Rachiplusia ou is primarily a
species of the southern and central United States
from Florida in the East to California in the West.
Specimens have been collected as far north as Nova
Scotia and central Ontario in the East and southern
Manitoba and southern Montana in the West; possibly these northern records are migrants. It is much
more abundant in the southern United States than
farther north. Ou occurs from Mexico through Central America, Venezuela and the Andes to Ecuador.
Specimens have been collected in the Dominican
FASCICLE 25 . 1: 1991

NOCTUOIDEA
Republic in the Antilles, and there is a population
on Bermuda. Sexual dimorphism is expressed by
males tending to be smaller and slightly paler than
females, and the base of the hindwing tends to be
paler in males than females. There is no discernible
geographical variation; summer generation adults
are larger and darker than those of the winter and
spring generations. Adults in the southern part of
its U. S. range have been collected throughout the
year.
GENUS

Allagrapha Franclemont
Allagrapha Franclemont, 1964, Proc. Ent. Soc.
Washington, 66: 73.
Type species: Noctua aerea Hilbner, [1803].
Original designation.
Allagrapha contains one species, aerea, that occurs
throughout eastern North America. It has been defined largely on the highly aberrant structure of the
male genitalia. Externally, aerea has a strong resemblance to Diachrysia aereoides in maculation and in
morphology. The male and female genitalia differ
considerably from those of Diachrysia. The second
segment of the labial palpus is not quite so blade
shaped and the prothoracic tibia not quite so broadly scaled. Because of the external similarities of the
two genera, no technical description is given, only
a comparison of the male and female genitalia. We
strongly suspect that despite these strong differences,
Allagrapha aerea is closely related to Diachrysia.
However, the pupal differences and loss of the
brushlike patch of scales posterior to sternum seven
in Diachrysia females suggest that Allagrapha is not
congeneric with its sister genus.
• The sacculus is strongly developed into an apical
point projecting beyond the outer margin of the
valve; the clasper is S-shaped and also strong; the
saccus is very long and very large, slightly rounded
at its apex; the distal end of the aedoeagus has a
strongly sclerotized bar with three large toothlike
projections. The basal ½ of the vesica is a bewildering maze of diverticula (plate B, figure 8); the
distal½ of the vesica is narrow and elongate with a
small apical group of spines, but without a specific
apical spine. In females (plate J, figure 8) the ventral
membrane of the eighth abdominal segment is highly spiculate, and large invaginations are lateral to
the ostium bursae in the membrane. These invaginations and a large portion of the intersegmental
membrane posterior to sternum seven have a mass
of long, erect, dark-yellow scales that form a trans-

verse brush anterior to the ostium bursae. This mass
of scales extends anteriorly in the membrane between sternum and tergum seven but not in an invagination in the membrane as in Autoplusia, and
it does not extend into the throat of the ostium
bursae as in Autoplusia. There is a large, ovate, spiculate lamella postvaginalis. The ostium bursae itself
is weakly sclerotized. The ductus bursae is broad
and relatively short, with a distinct juncture between
its distal and proximal halves. The corpus bursae is
elongate, ovate and internally spiculate. The appendix bursae is small to absent.
The larva and host plants are discussed under the
species.

Allagrapha aerea (Hilbner)
1, FIGS. 23, 24; PL. 4, FIG. 4; PL. B,
8; PL. J, FIG. 8. TEXT FIG. 18 (RWH
8898).

PL.

FIG.

Noctua aerea Hilbner, [1803], Sammlung Europiiischer Schmetterlinge, 4: pl. 56, fig. 271.
Type locality: "Europe" [in error for North
America]. [lost]
Allagrapha aerea is moderate sized (wing length 1620 mm) with dark rusty-brown forewings. Superficially, it is most likely to be confused with Diachrysia aereoides; however, aereoides is paler orange
brown. All the maculation of aerea is poorly defined,
but it is sharp and crisp in aereoides. Differences
between the two species are discussed under
aereoides. Some specimens have a lighter forewing
and could be confused with aereoides except that
the postmedial line is irregular, not straight as in
aereoides. The male and female genitalia of the two
species are markedly different as should be apparent
from an examination of the relevant figures for the
two species. Superficially, the eastern palearctic species Diachrysia bieti (Oberthilr) and leonina (Oberthilr) are similar to aerea although they are larger
in size and the genitalia are similar to those of Diachrysia balluca, not those of aerea.
The larva of Allagrapha aerea (plate 4, figure 4)
is structurally similar to that of Diachrysia aereoides,
and Crumb (1956) and Eichlin and Cunningham
(1978) treated the two as congeneric. The main distinguishing character of aerea is the smooth head
and granular larval skin; in aereoides the top of the
head is rough and granular and the larval skin is
covered with minute spinules. The larva is green
with three pairs of thin white lines on the back. The
lateral white line is unusual because it is almost as
thin as the dorsal lines, and it is located above the
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FIGURE 18: DISTRIBUTION OF MATERIAL
EXAMINED OF ALLAGRAPHA AEREA.

spiracles. It divides the darker green dorsal color
from the paler green ventral color. The dorsal and
lateral pinacula on the thorax are green, whereas
those on the abdomen are white except that the
subdorsal pinaculum (above the lateral line) is green;
all are raised and slightly domed. The head is greenish brown with a faint reticulate pattern. Color pattern in aereoides has not been preserved in the material available for study. The larva has been recorded
from nettle (Urtica sp., Urticaceae), aster (Aster umbellatus Mill., Asteraceae), and soybeans (Glycine
max (L.) Merr., Fabaceae). It is probably a general
feeder on herbaceous plants.
Aerea is widely distributed in eastern North
America· it occurs from southern Maine and southern Ont;rio and Quebec south to northern Florida
and Mississippi then west to South Dakota, Nebraska, Kansas, and eastern Oklahoma. No geographic variation is apparent. In the northern part
of its range adults have been collected between late
June and early September; in the southern part of
its range as far north as southern Ontario and central Ne; York, records range from late May until
mid-October so there are probably at least two
broods in the South.
GENUS

Diachrysia Hilbner
Diachrysia Hilbner, [1821] 1816, Verzeichniss
Bekannter Schmettlinge [sic], p. 252.

Type species: Diachrysia orichalcea Fabricius
sensu Hilbner, [1821], a misidentification of
Phalaena chryson Esper, 1789. Designated by
Dyar, 1902, Jour. New York Ent. Soc., 10: 81.
Diachrysia is primarily a palear~tic_ g~nus re~resented in North America by two dissimilar species,
balluca and aereoides. Comparison suggests that the
two are quite different and not congeneric. However,
all of the intergrades between the two seem to be
present among the Old World species of Diach17sia.
The most conspicuous character of most species of
Diachrysia is the presence of metallic-green patches
on the forewing. These patches, however, are absent
in bieti (Oberthilr) and aereoides, reduced to a vague
sheen in leonina (Oberthilr), and to apical patches
in chryson (Esper) and coreae (Strand). The ~~tall~cgreen patches are strongest in balluca_, chrysltzs (Lmnaeus), nadeja (Oberthilr), stenochryszs (Warren), and
zosimi (Hilbner).
Diachrysia, as now defined, represents a rather
heterogenous array of species despite the characteristic metallic-green patches. Possibly the most consistent character is the shape of the vesica, which in
chryson (type species of the genus) and chrysitis ~s
moderately short and broad with a large, broad diverticulum between the basal and medial portions,
apically with a small spine that usually has a rounded tip, and covered with minute spinules at the ape~.
The two North American species differ from this
basic ground plan: 1) Balluca has the vesica longer
and narrower than in chryson, and the diverticulum
is also longer and narrower and has a clearly medial
rather than basal position. 2) Aereoides has approximately the same shaped vesica as chryson, but the
diverticulum is greatly reduced in length, and the
apicai spine is absent. The apicai spine is lost in
some Old World species (e.g., zosimi). Female genitalia have two structural motifs. 1) In chryson and
balluca, the ostium bursae is approximately quadrate and unmodified; the ductus bursae is relatively
short; and the appendix bursae is well developed
(although much smaller in balluca than in chryso~)2) In aereoides and most of the Old World species
(such as chrysitis) the ostium bursae is a large elongate cone, reminiscent ofa rotifer; the ductus bursae
tends to be much longer than in chryson; and the
appendix bursae is absent.
The pupae of balluca and aereoides share a unique
character state that may be derived in Diachrysia.
It occurs in a slightly different form in Allagrapha
aerea, but the basic modification is probably an apomorphy of Diachrysia and Allagrapha. The dorsum
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of the pupa of balluca and aereoides has a broad gap
between abdominal terga 2-4 (the first three spiracle-bearing segments); the anterior edge of the tergum posterior to these gaps appears to be pushed
forward into a folded lobe that projects over the
middle part of this gap. InA!lagrapha aerea the state
is confined to terga three and four.
Because of the structural diversity in Diachrysia
the description is based on Diachrysia chryson, the
type species; however, divergences from the type
species are noted. Head: antenna of male and female
simple, finely ciliate below; eye strongly lashed from
base of antenna; eye naked; two strong bushy tufts
oflong scales from occipital region of head; a bushy
tuft oflong scales projecting between antennal bases;
frons covered with long bushy scales; first segment
of labial palpus with long tuft of scales; second segment broad with blade-shaped ventral fringe of
scales; third segment small, conical, appearing to
arise from dorsal margin of second segment; haustellum normal. Thorax: dorsum with a smooth cover of elongate scales; a large, fan-shaped tuft of scales
arising from mesonotum and directed distally; large
tuft underlain with small tuft of short brown scales
arising from metanotum; tympanic region with large
tuft oflong light-brown scales arising from each alula; forewing generally with apex slightly falcate;
maculation offorewing usually, but not always, with
patches of metallic-green scales. Prothoracic leg: femur with thick ventral fringe of scales; tibia about
½ as long as femur, appearing broad with lateral
fringe of closely appressed scales; first tarsal segment
about 2/3 as long as tibia; all tarsal segments closely
scaled. Mesothoracic and metathoracic legs: femur
with strong fringe oflong hairs from ventral surface;
tibia with weak fringes of hairs from lateral margin.
External tympanic structure: as in tribe. Abdomen:
dorsum clothed with hairlike scales; strong tufts on
segments one and three, a much weaker one on segment two; male eighth sternum with U-shaped sclerite; hair pencils weak in chryson, but strong in other
species. Male genitalia (plate B, figure 9; plate C,
figure 1): valve in chryson roughly rectangular with
elongate clavus (narrower in other species, sometimes apically pointed); basal process of sacculus
elongate, thin; saccus triangular, short in type species, but more elongate in balluca, lateral projections, when present, short, poorly developed; juxta
roughly rectangular; uncus elongate with apical tooth;
vesica in chryson broad, not elongate, with large
basal to medial diverticulum; apical spine present,
apex of spine rounded; apical region of vesica spiculate (for differences among species see introduction

to genus). Female genitalia (plate K, figures 1, 2):
highly variable among species; ovipositor lobes rectangular with apices darker and minutely spiculate;
ostium bursae variable, in chryson rectangular, weak,
but in balluca ovate and in aereoides and chrysitis
elongate, conical; ductus bursae in chryson moderately short, sclerotized, but elongate in aereoides and
chrysitis; appendix bursae well developed in chryson, as long as ductus bursae, moderately developed
in balluca, ½ as long as ductus bursae, and small or
absent in aereoides, chrysitis, and other Old World
species; corpus bursae large in chryson and balluca,
about 3 x length of ductus bursae, smaller in
aereoides, about 2 x length of ductus bursae, variously developed in Old World species.
The larva of Diachrysia, as in other genera in the
subtribe, has no prolegs on abdominal segments
three and four, the three subventral setae on abdominal segment two are on separate pinacula, and
only abdominal segment nine is swollen dorsally.
Within the subtribe, the ventral setae on the second
abdominal segment are 0.5 x the distance from each
other as they are to the SV2 setae in Diachrysia and
Allagrapha, whereas they are approximately the same
distance from each other as they are to their respective SV2 setae in Autoplusia and Rachiplusia.
In Diachrysia and Allagrapha two ridges on the inner surface of the mandible end in a small toothlike
process before the cutting edge of the mandible, and
two subventral setae are on the first abdominal segment (i.e., SV2 absent); the larva is green with three
pairs of thin white lines on the back; the dorsal and
subdorsal white lines are broken into a series of
oblique dashes; the lateral white line is almost as
thin as the dorsal lines and is immediately above
the spiracles. In Diachrysia aereoides, chrysitis
(Carter and Hargreaves, 1986: plate 9, figure 5), and
chryson (Carter and Hargreaves, 1986: plate 28, figure 2), as in Allagrapha aerea (plate 4, figure 4), the
pinacula are not markedly raised; they are raised in
nadeja (Oberthiir) (Sugi, 1987: plate 107, figure 16);
and prominently raised and conical in coreae (Strand)
(Sugi, 1987: plate 107, figure 13) and balluca (plate
4, figure 5). Host plants include both herbaceous
and woody plants in the Asteraceae, Cannabaceae,
Lamiaceae, Rosaceae, Salicaceae, and Urticaceae.
Some species in the Old World are host specific.

Diachrysia aereoides (Grote)
PL.

1.

1,

FIG.

25; PL. B, FIG. 9;
19 (RWH 8896).

PL.

K,

FIG.

TEXT FIG.

Plusia aereoides Grote, 1864, Proc. Ent. Soc.
Philadelphia, 3: 83, pl. 2, fig. 5.
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FIGURE 19: DISTRIBUTION OF MATERIAL
EXAMINED OF DIACHRYSIA AEREOIDES .

Type locality: "Middle and Eastern States."
[types lost?]
NOTE-D. aereoides apparently is based on a series
of syntypes, but none has been located. However,
the identity of the species is not in question.
NOTE- The species name aereoides was misspelled
as aeroides in Eichlin and Cunningham, 1978, and
Franclemont and Todd, 1983.

Diachrysia aereoides is a pale, dull orange-brown
species without the metallic-green patches of balluca
and most other species of Diachrysia. The only hint
of metallic green is a pale, slightly bronze band following the postmedial line in the forewing. Both the
antemedial and postmedial lines are thin, orange
brown, and almost straight from posterior margin
to costa. The reniform spot is an elongate mark
slightly darker than the rest of the wing. The terminal area is significantly paler than the rest of the
forewing. The species most likely to be confused
with aereoides is Allagrapha aerea; however, aerea
is a darker, rusty-brown species. The maculation in
aereoides, although not prominent, is always clearly
present, but in aerea the maculation is always diffuse
and hard to see. In aereoides the postmedial line is
straight, except for a slight bend near the middle of
the wing; the postmedial line in aerea, when present,
is wavy and irregular. On the ventral surface of the
hindwing in aereoides there is a strong indication of
a dull-brown line between the postmedial line and
the outer margin of the wing; but in aerea, if such
a patch or line is present, it is very weak. The male
and female genitalia of aereoides are markedly different from those of aerea as is readily apparent by
comparing the relevant figures of the male and female genitalia. Diachrysia aereoides does not appear
to have close relatives in the genus. It shares with
chrysitis the elongate, conical ostium bursae in the

female genitalia, a feature found in most other species of Diachrysia. The ductus bursae is particularly
long in this species relative to other species in the
genus. The vesica of the male genitalia lacks the
apical spine found in most other Diachrysia species,
and the lateral diverticulum is greatly reduced. The
saccus is very large and elongate for the genus.
The larva differs from that of aerea in having the
top of the head rough and granular rather than
smooth, and the larval skin is covered with minute
spinules rather than with granules. The larva has
been recorded from several species of plants, both
herbaceous and woody, in the Asteraceae, Lamiaceae, and Rosaceae. Most host records are herbaceous plants, and aereoides is likely to be a general
feeder on them.
This species has a wide transcontinental range
from Newfoundland and Nova Scotia west to British Columbia and south to northern California and
Maryland. The southernmost extensions of its range
occur in Utah, Colorado, Kentucky, and the mountains of western North Carolina. There is little or
no geographic variability in the species. Adults have
been collected during July and August.

Diachrysia balluca Geyer
1, FIG. 26; PL. 4, FIG. 5;

PL.

1;

PL.

K,

FIG.

2.

TEXT FIG.

PL. C, FIG.
20 (RWH 8897).

Dyachrysia [sic] balluca Geyer, 1832, in Hilbner, Zutrage zur Sammlung Exotischer
Schmetterlinge, 4: 22, pl. [118], figs. 681, 682.
Type locality: Georgia, USA. [lost]
Diachrysia balluca is one of the most distinctive
species of Plusiinae in North America and is possibly the largest plusiine in the world. The forewing
has a light gray-brown ground color with large
patches of metallic green in the posterior 213 of the
median area, the subterminal area, the apex of the
wing, and between the reniform spot and the postmedial line. This is the only species in North America with these metallic-green patches. The thorax is
dull orange and contrasts with the dark-brown dorsum of the thorax. The ventral surface of the hindwing is yellowish buff. The saccus is elongate; the
vesica is longer and narrower than in any other species in Diachrysia as is the diverticulum from the
medial region of the vesica. The ostium bursae is
small and ovate in contrast to the elongate, conical
ostium bursae in aereoides. Wing length varies (2025 mm) but otherwise the species is not particularly
variable.
The larva (plate 4, figure 5) can be recognized by
FASCICLE 25.1: 1991
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the enlarged tuberculate pinacula on the back and
sides of the abdomen. It is the only species in the
subtribe Autoplusiina in North America that lacks
a raduloid on the side of the hypopharynx. The larva
has been reported to feed on hops (Humulus Lupu/us
L., Cannabaceae), aspen (Populus tremuloides
Michx., Salicaceae), wood nettle (Laportea canadensis (L.) Wedd., Urticaceae), and raspberry (Rubus spp., Rosaceae). Most host records are from
woody plants.
D. balluca is never particularly common but has
a moderately wide distribution from Nova Scotia
westward to Manitoba and southward in the mountains to Kentucky. It has been reported in the South
twice: the type locality in Georgia, and Liberty
County in northwestern Florida based on a specimen reported by Kimball (1965). Adults have been
collected from late July to early September.
SUBTRIBE

Euchalciina Chou and Lu
Euchalciina Chou and Lu, 1979, Entomotaxonomia, 1: 77.
Type genus: Euchalcia Hilbner, [1821].
The subtribe Euchalciina is a very compact group
of genera with a holarctic distribution. The tribe as
treated by Kitching (1987) contains the genera Lamprotes R. L., Pseudeva, Plusidia Butler, Euchalcia,
Panchrysia Hilbner, Chrysanympha, Polychrysia,
and Eosphoropteryx. All of these genera with the
exception of Euchalcia are monotypic or contain
very few species. The great morphological similarity
among the species possibly argues for some synonymy at the generic level, but for the purposes of
stability this division into genera is continued here.
The subtribe is generally characterized externally by
elongate, laterally flattened labial palpus, except in
the genus Euchalcia, a strong, erect, mesoscutal tuft,
and a strong, erect tuft on the third abdominal tergum. Kitching (1987) characterized the subtribe as
follows: 1) In the tympanic region the pleural pouch
is relatively small for the subfamily and partially
concealed by the tympanic hood. The overall impression is that the hood region is not as distinctly
bilobed as in other genera within the subfamily. 2)
The tegumen is generally wider than in other genera
within the tribe Plusiini. However, other genera in
the Argyrogrammatini have tegumina as wide as
those found in this subtribe. 3) The hair pencils in
the eighth abdominal sternum of the male are reduced to a single row of elongate scales arising from
a simple U-shaped sternite. Kitching (1987) inter-

FIGURE 20 : DISTRIBUTION OF MATERIAL
EXAMINED OF DIACHRYSIA BALLUCA.

preted this as a reversion to the plesiomorphic state.
However, at least Euchalcia consona (Fabricius) has
large hair ptmcils in the eighth abdominal sternum.
The sternal hair pencils in Chrysanympha formosa
(Grote) are also double and well developed. 4) The
labial palpi are elongate and laterally compressed
into a blade shape. This condition, however, is not
found in Euchalcia. Kitching (1987) interpreted this
as a reversion.
We have also noted the following tendencies: 1)
Most of the genera have a cup-shaped sclerite connection to the proximal edges of the two valves; the
shape and degree of sclerotization of this sclerite
vary among genera and species. 2) The lamella postvaginalis and the ostial area tend to be spinose (except in Polychrysia). 3) The male valve is simple
with an upright clavus, and the saccus lacks the pair
of ventral processes present in most other plusiine
tribes and subtribes. Many species in the subtribe
feed on species of Ranunculaceae, but Chrysanympha formosa in North America feeds on Ericaceae
and a group of Euchalcia species in the Old World
feeds on Boraginaceae; anomalous host records are
Asteraceae and Araceae for modestoides Poole (Kostrowicki, 1961).
Kitching's (1987: figure 30) interpretation of the
phylogeny of the Euchalciina, as it relates to the
North America genera, shows a trichotomy leading
to Pseudeva, Euchalcia, and Chrysanympha. This
association is based on the presence of shortened
ovipositor lobes (papillae anales), a highly variable
character even within Euchalcia. Polychrysia is
treated as the sister group of these three genera, the
association based on the simple ovate valve, also a
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highly variable character found in other genera. Eosphoropteryx, with its modified valve thus becomes
the sister group to the above four genera. Within
the North American fauna, we associate the genera
Pseudeva, Chrysanympha, and Eosphoropteryx on
the basis of three derived character states. 1) The
pupa has a wide intersegmental gap anterior to abdominal terga 2-4. In Eosphoropteryx and Chrysanympha this transverse groove is further exaggerated by having the anterior edge of these terga
mesially excavated. 2) The larvae appear hump
backed because of dorsally enlarged abdominal segments 1-4 and 8. 3) The lashes at the base of the
antenna are lost. The remaining two genera of the
Euchalciina, Polychrysia and Euchalcia, are associated as sister groups on the basis of a derived
character state in the larvae; the pinacula of all three
subventral setae are fused on abdominal segment
two (Beck, 1960). In other Euchalciina these three
setae are on separate pinacula, and in the Plusiini
only two of the pinacula are fused. In the Old World,
larvae of the genera Plusidia (illustrated by Sugi,
19 87: plate 107, figure 7) and Lamp rotes (illustrated
by Mutuura et al., 1975: plate 37, figure 113) have
the same hump-backed form and oblique maculation as Pseudeva, Chrysanympha, and Eosphoropteryx and raised abdominal pinacula as Pseudeva.
Larvae of the genus Panchrysia have not been available for study, but the descriptions of the larvae of
the two Central European species in Forster and
Wohlfahrt (1971) indicate that only the eighth abdominal segment is dorsally raised, and the maculation consists of longitudinal lines and so Panchrysia larvae are probably similar to those of
Euchalcia and Polychrysia.
The larvae of species in the subtribe Euchalciina
share the foiiowing characters: two subventral setae
are on abdominal segment one; the three subventral
setae on abdominal segment two are on separate
pinacula (Pseudeva, Chrysanympha and Eosphoropteryx), or the three pinacula are fused together (Euchalcia and Polychrysia); the skin is covered with
minute spines; there is no raduloid on the side of
the hypopharynx.

..

GENUS

Euchalcia Hilbner
Euchalcia Hilbner, [1821] 1816, Verzeichniss
Bekannter Schmettlinge [sic], p. 250.
Type species: Noctua illustris Fabricius, 1787.
Subsequent designation by Dyar, 1902, Jour.
New York Ent. Soc., 10: 81.
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NOTE-Noctua illustris Fabricius, 1787, is considered to be a junior synonym of Noctua variabilis
Piller, 1783.

Adeva McDunnough, 1944, Mem. So. California Acad. Sci., 2: 213.
Type species: Autographa albavitta Ottolengui,
1902. Original designation.
Euchalcia has about 36 species found primarily in
the Old World. It was revised for the Old World by
Dufay (1968). Although moderately well represented in Europe, the genus is most diverse in Asia,
particularly Turkey, Afghanistan, Iran, and the old
"Turkestan" region, now split between the USSR
and China. Two species are in North America, albavitta and borealis. Euchalcia borealis, NEW SPECIES, agrees with the general appearance of variabilis, whereas albivitta is somewhat atypical. The
following generic description is based on Euchalcia
variabilis, the type species from Europe; and deviations in albavitta are noted.
Euchalcia is the only genus of the subtribe without
an elongate, laterally compressed labial palpus.
Kitching (1987) based the genus on 1) presence of
a white rather than pink terminal line on the forewing of most species, and 2) the apical spine of the
vesica arising from a circular, concave sclerotized
plate. The first character seems to be rather weak,
particularly as applied to albavitta and some of the
desert-inhabiting species of the Old World. However, the character of the spine in the vesica seems
to be consistent within the genus.
Head: eye strongly lashed from base of antenna
and from posterior margin of eye; male and female
antenna simple, with fine ventral hairs (male antenna weakly biserrate in albavitta; biserrate in gerda
(Pungeler) and serraticornis Dufay); a loose tuft of
hairlike scales from occiput drooping between bases
of antennae; frons clothed with bushy, long hairlike
scales; labial palpus not enlarged and upturned as
in rest of genera in subtribe; second segment with
shaggy weak fringe of long hairs on ventral surface;
third segment short and apically blunt, about ½ x
length of second segment, not distinctly separated
from second segment. Thorax: dorsal surface of thorax covered with long, shaggy hairlike scales; mesoscutellar and metascutellar tufts poorly developed, diffuse, not erect as in other genera in subtribe;
long, large tuft of white hairs from each metascutum.
Prothoracic leg: femur with large fringe of hair on
ventral side; tibia about ½ length of femur, with
large lateral fringe of scales giving tibia a flattened
look; first tarsal segment just slightly shorter than
FASCICLE25.1: 1991
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tibia. Mesothoracic and metathoracic legs: femur
with fringe of long hairlike scales on ventral side;
tibia about equal in length to femur, with weak tuft
of hairs from proximal end. Abdomen: dorsal tufts
on segments one to three; tuft on segment one large
but diffuse; tuft on segment three large, erect; tuft
on segment two much smaller than on one or three;
vestiture with intermixture ofhairs and scales. Tympanal region: hood reduced in size, elongate; ventral
bulla of intersegmental membrane weak to absent.
Male abdomen: eighth sternum U-shaped, hair pencils reduced to almost absent (strongly developed in
other species in genus, e.g., Euchalcia modestoides
Poole). Male genitalia (plate C, figure 2): valve rectangular to rectangular-ovate; apex of valve not spinose; clasper long, thin, directed toward apex of
valve; basal process of valve reduced in size relative
to rest of Euchalcia; juxta triangular, distal apex
produced into conical point; saccus triangular (stubby in albavitta); dorsal surface ofanal tube with two
weakly sclerotized bars; vesica moderately long,
swollen in middle; apical spine of vesica with expanded plate-shaped base; body of vesica minutely
granular to spicular. Female genitalia (plate K, figure
3): ovipositor lobes heavily spiculate throughout;
larger setae located in clear, circular areas; intersegmental membrane posterior to eighth segment granular ventrally; ostium bursae spiculate, but simple;
ductus bursae heavily rugose internally with central
swelling (absent in albavitta); corpus bursae elongate, about five times as long as wide.
The immature stages of the two North American
species are unknown. The known Old World species
of Euchalcia, like those of Polychrysia, have all three
pinacula of the subventral setae on abdominal segment two fused or partially fused. The larvae of
species in the Old World, where known, are mostly
restricted to species of Ranunculaceae; although one
species-group feeds on Boraginaceae and rarely on
other plant families (Kitching, 1987: 152).

Euchalcia albavitta (Ottolengui)
PL.

1, FIGS. 2 7, 28; PL. C, FIG. 2;
3. TEXT FIG. 21 (RWH 8903).

PL.

K,

FIG.

Autographa albavitta Ottolengui, 1902, Jour.
New York Ent. Soc., 10; 75, pl. 8, fig. 8.
Type locality: California, USA. [USNM]
Behrensia hutsonii Smith, 1904, Psyche, 11: 60.
Type locality: Yuma County, Arizona, USA.
[AMNH]

Autographa hutsoni Barnes and McDunnough,
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FIGURE 21: DISTRIBUTION OF MATERIAL
EXAMINED OF EUCHALCIA ALBA VITT A AND
BOREALIS.

191 7, Checklist of the Lepidoptera of Boreal
America, p. 84.
NOTE-Autographa hutsoni Barnes and McDunnough is an unjustified emendation of Behrensia
hutsonii Smith and hence with the same type specimen and type locality.

Euchalcia albavitta is a light whitish-gray species
living primarily in the desert regions of the southwestern United States. The forewing is a distinctive
whitish gray; the basal area is distinctly paler than
the median area, and the antemedial line is followed
by a diffuse, black band. The orbicular spot is divided into anterior and posterior dark spots; both
are surrounded by a diffuse white line. The subterminal area has a diffuse, black blotch posterior to
vein M 3 • The terminal area is light gray with a dark,
blackish-brown blotch between veins M 2 and CuA 1
divided in half by the pale M 3 vein. Like all species
of Euchalcia, the apical seta of the vesica has a
platelike base. The saccus is short and stubby. As
in variabilis, the type species, the hair pencils of the
eighth sternum are degenerate.
The life history and foodplants are unknown.
This species is primarily a denizen of the desert
regions of the southwestern United States ranging
from southern and western Arizona through southern Nevada into southern California and north at
least as far as Shasta County. North of this, the species has been collected in east-central Oregon. Perhaps the species has a wider distribution than present records indicate. Specimens from the coastal
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regions of southern California are on the whole
slightly darker and duller than those from elsewhere
although the difference is not spectacular. Adults
have been collected from February through early
June; the peak of emergence appears to be in March.

Euchalcia borealis Lafontaine and Poole,
NEW SPECIES
PL.

1,

FIG.

29;

PL.

K,

FIG.

4.

TEXT FIG.

21.

Euchalcia borea/is Lafontaine and Poole
Type locality: Moose Lake, British Columbia,
Canada. [CNC]
Euchalcia borea/is is known from a single female
from northern British Columbia. Unlike a/bavitta,
the general appearance is in keeping with the maculation and coloration of variabi/is, the type of the
genus. Without study of the male genitalia, it is
difficult to speculate on the relationship of this new
species with the species of Euchalcia found in the
Old World. It is abundantly distinct from any of
them although on maculation it appears closest to
variabilis and its sister species sergia Oberthilr from
Japan and the western USSR. Perhaps the most distinctive feature of this species is the yellow coloration of the hindwings, a feature apparently unique
within the genus Euchalcia. There is a dark olivebrown blotch in the terminal area of the fore wing,
also found in variabilis, but not as prominent. Neither the postmedial or antemedial lines are distinctly
double as in variabilis and sergia although the postmedial line is followed by a weak pink band.
Head: occiput and frons covered with long, shaggy
hairlike scales; labial palpus with long hairlike scales
on second segment. Thorax: dorsum denuded in
holotype. Forewing: basal area light gray, strongly
dusted with black scales; antemedial line curved inward at posterior margin, fused anteriorly with orbicular spot, and followed by a weak dark-brown
line; median area dark brown, slightly paler toward
costa; claviform spot absent; orbicular spot a slanted, elongate, ovate, light-gray mark with a thin white
outer margin posteriorly; medial line absent; cell
between orbicular and reniform spots dark brown,
appearing like a dark-brown hemisphere; reniform
spot very weak, small, with a vague, thin outer line;
postmedial line a vague, thin dark-brown line,
slightly incurved below reniform spot, followed by
a thin, but distinctly pink band; subterminal area
darker than terminal area; subterminal line a thin
pink-white line; terminal line light brown with darker
patches at apex and between veins M 3 and CuA 1;
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terminal line thin, distinct, dull white. Hindwing:
distal 113 of wing dark brown; rest of wing yellow;
discal dot absent. Forewing below: proximal 213 to
postmedial line dull brown; distal 113 to outer margin
dull yellow, veins accented with brown; a rectangular yellow patch from reniform spot to outer margin. Hindwing below yellow except for base of wing
along costal margin; discal dot and other markings
absent. Female genitalia (plate K, figure 4): similar
to those of variabilis except ductus bursae essentially
straight in variabilis but with 90° angle posterior to
junction with corpus bursae in borea/is.
Holotype: 2. Moosehom Lake, B[ritish] C[olumbia],
[Canada], 132° 07'N, 58° lO'W, 29-VII, 1960, R. Pilfrey,
4500'; on flowers of Herac/eum /anatum; genitalia preparation ER 95282; CNC.
TYPE.

The life history is unknown although the label
data suggest it is a day flier.
This species is known only from the type locality
in extreme northern British Columbia. The male is
unknown. The type was collected in late July.
GENUS

Polychrysia Hilbner
Polychrysia Hilbner, [1821] 1816, Verzeichniss
Bekannter Schmett/inge [sic], p. 251.
Type species: Noctua moneta Fabricius, 1787.
Monotypy.
Po/ychrysia, with six species, is a small holarctic
genus with interesting external modifications and
conservative internal morphology. The species in
this genus are immediately recognizable because of
the enlarged labial palpi. The third segment is relatively long, about ½ as long as the already long
second segment, and pointed (text figure 1 e). Tl1e
labial palpus is porrect or is curved up well over the
vertex of the head. In the moneta species-group, the
tegulae project away from the thorax in a whirl and
in well-prepared specimens resemble a Renaissance
ruff collar. There also are large spreading tufts on
the first and third abdominal terga. Although the
European species moneta has been reported from
host plants in the Asteraceae and Cucurbitaceae, it
and other species of Po/ychrysia for which foodplants are known are largely restricted to host plants
in the Ranunculaceae, usually Delphinium and
Aconitum.
Head: antenna of male and female simple, ventral
side with scattered small hairs; labial pal pus strongly
developed, second segment reaching upper margin
of frons, third segment at least ½ as long as second
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segment and sharply pointed at tip; a long tuft of
hairs from base of antenna hanging over eye; loose
triangular tuft of scales on frons and a row of shorter,
broader scales between antennal bases. Thorax: tegula with long, erect scales having spatulate tips and
a strong resemblance to a collar ruff; mesoscutellar
scales strong, long, erect, with spatulate tips; metascutellar tuft strong. Prothoracic leg: femur with
strong ventral fringe; proximal¾ of tibia with strong
lateral fringe; first tarsal segment about 2/J length of
tibia. Mesothoracic and metathoracic legs: femur
with strong ventral fringe of hair; tibia with proximal ½ covered with long hair. External tympanic
structure: alula with strong tuft of long hair; hood
trapezoidal, not covering lower concavity; intersegmental bulla absent. Abdomen: first and third terga
with strong, spreading tufts of long spatulate hairs;
side of abdomen covered with long hairs; male abdomen with U-shaped eighth sternum, but double
internal hair pencils absent. Male genitalia (plate C,
figures 3, 4): valve roughly rectangular; corona absent, clasper elongate, exceeding margin of valve;
clavus weak, articulated with base of valve; uncus
slightly swollen, with small apical tooth; juxta laterally rectangular; vinculum in saccal region broadly
triangular, unmodified; vesica with base globular,
swollen, a single elongate spine on a separate diverticulum, running opposite in direction from apex
of vesica; apex of aedoeagus minutely denticulate.
Female genitalia (plate K, figures 5, 6): ovipositor
lobes flattened, with a single, diffuse row of setae
and other, smaller, randomly scattered setae; ostium
bursae funnel shaped, narrow anterior portion of
ostium bursae minutely denticulate, clearly articulated with ductus bursae; ductus bursae short, internally ridged; ridges of ductus bursae barely running into caudal part of corpus bursae; appendix
bursae absent; corpus bursae elongate, minutely
spiculate.

Polychrysia esmeralda (Oberthiir)
PL.
FIG.

1, FIGS. 30-32; PL. C, FIG. 3; PL. K,
5. TEXT FIGS. 1 e; 22 (RWH 8901a).

Plusia moneta var. esmeralda Oberthiir, 1880,
Etudes Entomologie, 5: 85.
Type locality: Askold Island, S.E. Siberia,
USSR. [BMNH]
NOTE-This name is nominally based on two males;
however, three females in the BMNH appear to be
syntypes of esmeralda. One female labeled "Ile Askold, 42½ lat. N, 102° long., (Mantschourie), M.
Jankowski 1878/ Plusia moneta, var. esmeralda,
Oberthiir - Etud. d' Ent. V• livre - typie specim./
0

Ex. Oberthiir Coll., Brit. Mus. 1927-3" is hereby
designated as LECTOTYPE.

Deva trabea Smith, 1895, Ent. News, 6: pl. 15,
fig. 16. NEW SYNONYMY
Type locality: Calgary, Alberta, Canada.
[USNM]
NOTE-Deva trabea Smith was formally described
in 1896 (Ent. News, 7: 29); however, the name was
validated in 1895 with the publication of the name
with an illustration.

Polychrysia esmeralda is one of three closely related
species from the Holarctic Region including Polychrysia moneta (Fabricius) and Polychrysia aurata
(Staudinger) from the Old World. Previously this
species has gone under the name moneta, but Kostrowicki (1961) showed that moneta, which occurs
in western and central Eurasia, is a distinct species
from esmeralda, which occurs in central and eastern
Eurasia. North American populations are an eastern
extension of the range of esmeralda. It is unlikely
to be confused with any other North American plusiine. The labial palpus has a long pointed third
segment giving it a distinct sickle-shaped appearance. There are strong, spreading tufts on the mesothorax and the third abdominal segment, and the
tegula is ridge shaped and projects from the thorax.
The forewing is dull white with a distinctive bronzecolored sheen. In esmeralda the cornutus in the vesica is evenly curved and slightly C-shaped, whereas
in moneta it is incurved and excurved and slightly
S-shaped. The corpus bursae in esmeralda is very
long, about 4 x the length of the ductus bursae, swollen mesially, then tapered gradually to a point anteriorly. There is a considerable degree of variation
in the shape of the corpus bursae; the slight differences in corpus bursae shape between moneta and
esmeralda described by Kostrowicki ( 1961) were not
substantiated in our material.
The larva has not been described, but a description of the closely related moneta may be found in
Beck ( 1960). Polychrysia esmeralda has been reared
in Alaska and Manitoba on Delphinium sp. Larvae
collected in Alaska are structurally similar to those
of moneta; no color pattern is visible on the preserved larvae of esmeralda.
In North America esmeralda has been collected
in southern Manitoba, west to southern Saskatchewan and Alberta, and north through western
Northwest Territories and northern British Columbia to western Alaska. In the Old World it is known
from eastern Siberia, Korea, and China as far west
as Szechwan. Curiously, the species is apparently
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FIGURE 22: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
POLYCHRYSIA ESMERALDA AND MORIGERA .

not known from Japan. The western limits of its
distribution are not clear because of confusion with
the closely related species moneta, but the species
occur together in the Lake Baikal area. Polychrysia
moneta is a slightly more golden-colored species
from central and western Eurasia. Its eastern boundary is unclear because of confusion with esmeralda.
There are no discernible individual or geographical
differences in the North American populations of
esmeralda. However, specimens from the Old World
have a darker and more distinct median line in the
fore wing, and the area distal to the median line is
very pale with maculation barely visible. For those
who utilize a subspecies concept the name trabea is
available for the North American populations of
esmeralda. Adults in North America have been collected in July and August.

Polychrysia morigera (Hy. Edwards)
PL.
FIG.

1,

FIGS.

6.

33-36; PL. C, FIG. 4;
22 (RWH 8902).

PL.

K,

TEXT FIG.

Deva morigera Hy. Edwards, 1886, Ent. Americana, 2: 169.
Type locality: Colorado, USA. [AMNH]
Polychrysia morigera is a peculiar species; it is one
of the rarest of the North American plusiines, despite its apparent wide distribution. Although superficially it has something of the appearance of a
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species of Autographa, the large, upturned, sickleshaped palpus, the brown forewing and the large
stigma running into the postmedial line will immediately separate it from all other species in the
subfamily in North America. The male genitalia are
essentially the same as those of esmeralda although
the clasper is straight and not arcuate. The female
genitalia are also quite similar except for smaller
size. However, the ovipositor lobes are not quite as
rectangular as those of esmeralda. Morigera appears
to be closely related to Polychrysia splendida (Butler)
from the southeastern USSR and Japan although
splendida is slightly larger and the stigma does not
reach the postmedial line.
The larva was described by Eichlin and Cunningham (1978) from specimens in the Los Angeles
County Museum of Natural History reared on Delphinium trolliifo/ium Gray by Noel McFarland.
Covell and Medley (1986) report finding adults
trapped in the labella of southern lady's slippers
(Cypripedium kentuckiense Reed) in Tennessee.
The spotty distribution of morigera is remarkable.
Although known from widely scattered localities, it
is rarely represented by more than one or two specimens from any one locality. The known collecting
localities are clumped in three areas; on the West
Coast of Oregon and northern California, in the
Rocky Mountains from Montana to Colorado, and
in the Mississippi, Missouri and Ohio River Valleys
from Pennsylvania to Missouri and Tennessee.
Variation is significant: specimens from Montana
and Oregon have a brown forewing, and the two
specimens from northern California have a slightly
more reddish-brown tinge to the forewing. The Colorado and eastern specimens have a distinct gray
tinge to the forewing. These superficial differences
do not appear to correspond to noticeable changes

in the male genitalia or to geographical regions so
they may reflect local conditions. Covell and Medley
(1986) have suggested that the Tennessee record,
and other recent reports from the East are probably
recent introductions from the West. However, a
specimen in the Carnegie Museum was collected in
Finleyville, Pennsylvannia, in 1939. Adults have
been collected in May, June, and July.

GENUS

Pseudeva Hampson
Pseudeva Hampson, 1913, Catalogue of the
Lepidoptera Phalaenae in the British Museum,
13: 447.
FASCICLE 25.1 : 1991
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Type species: Deva purpurigera Walker, 1858.
Original designation.
The two species of the genus Pseudeva can be recognized by a combination of characters. The labial
palpus is recurved and sickle shaped although not
quite as strongly as in Polychrysia; the third segment
is long, about ½ as long as the second, and pointed
at the tip. The anterior 113 of the outer margin of the
forewing is concave, and the apex is slightly hooked.
The lateral margin of the prothoracic tibia has a
strong ovate fringe of hair with the fringe rounded
distally. Finally the forewing is yellow or rusty yellow with metallic-yellow blotches in the subterminal
area.
The two species are easily distinguished both superficially and geographically. Pseudeva palligera is
known primarily from California, but it has also
been collected in Idaho and Montana. Although the
range of palligera approaches that of purpurigera,
the two have not been collected from the same locality. It is dull yellow with yellow or white hindwings. There are no metallic-yellow patches in the
subterminal area of the forewing, and the overall
appearance is much smoother than the slightly rough,
rusty-red coloration of purpurigera. The apparent
sister group to Pseudeva is the Old World genus
Lamprotes represented by the two palearctic species
c-aureum (Knoch) and mikadina (Butler). The two
genera are very similar in adult and larval morphology. Pseudeva differs from Lamp rotes in several
characters: 1) the tegulae of the thorax are erect in
Pseudeva but not in Lamprotes; 2) the vesica has
one or two long subapical spines ventrally, whereas
Lamprotes has a mesolateral patch of short spines;
3) the center of the ventral margin of the antrum of
the ostium bursae has a group oflong setae that are
clustered at the sides of the antrum in Lamprotes;
and 4) the outer margin of the forewing is concave
below the apex in Pseudeva and straight in Lamprotes.
Head: antenna of male and female simple with
fine ventral setae; no lashes from base of antenna
or caudal margin of eye; strong triangular tuft on
frons projecting between labial palpi; labial palpus
(text figure 1 b) elongate, laterally compressed, appearing blade shaped, second segment, broadly flattened; eye round; haustellum normal. Thorax: each
tegula with raised ridge of hairlike scales; center of
mesoscutum with large tuft of elongate scales with
spatulate, dentate tips. Prothoracic leg: femur with
large crest of scales from ventral margin; tibia with
long crest of scales from lateral margin, tibia about

4 x as long as wide; tarsal segments without tufts of
scales. Mesothoracic and metathoracic legs: femur
and tibia essentially untufted, not modified. Abdomen: flattened tuft of long scales from first abdominal tergum; erect, spreading tuft of elongate
scales from dorsum of third abdominal segment;
male eighth sternum and tergum unmodified, hair
pencils vestigial. Male genitalia (plate C, figure 5):
valve simple, slightly ovate; clasper weak, erect, may
exceed costal margin of valve; basal articulation of
valves forming a cup-shaped receptacle; saccus elongate, simple, without lateral projections;juxta a simple plate; uncus swollen with apical tooth; vesica
ovate-globular with apical spine and basal cluster
of teeth. Female genitalia (plate K, figures 7, 8):
ovipositor lobes flattened, weak, earlike, minutely
spinose with a few scattered long setae; apophyses
posteriores and anteriores both small and weak; lamella postvaginalis spiculate; ventroposterior margin of ostium bursae with long setae; ductus bursae
with crenulate sclerotizations internally, about 6 x
as long as wide; appendix bursae reduced to lobe on
corpus bursae; corpus bursae essentially ovate, internally spiculate.
The larva of Pseudeva has the same humpbacked
appearance as does that of Chrysanympha, Eosphoropteryx, and the Old World genera Lamprotes and
Plusidia; this caused by the dorsally enlarged abdominal segments 1-4 and 8. The larva of Pseudeva
and Lamprotes are characterized by the dorsal and
lateral pinacula raised into conical tubercles on abdominal segments 1-4. The larva of Pseudeva purpurigera feeds on meadow-rue (Thalictrum spp.) in
the Ranunculaceae.

Pseudeva purpurigera (Walker)
1, FIGS. 37, 38; PL. 4, FIG. 6; PL. C,
5; PL. K, FIG. 7. TEXT FIGS 1 b; 23
(RWH 8899).
PL.

FIG.

Deva purpurigera Walker, 1858, List of the
Specimens of Lepidopterous Insects in the Collection of the British Museum, 15: 1791.
Type locality: Orillia, Ontario, Canada.
[BMNH]
Pseudeva purpurigera is distinctive. The forewing is
generally a light rusty brown with indistinct metallic-yellow blotches along the anterior½ of the outer
margin and along the posterior margin in the vicinity of the postmedial line. In well-marked specimens
the postmedial line is double with a small black dot
in the tornal region. The hindwing has a distinct
postmedial and subterminal line and a discal dot.
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cocoon. As discussed in the introduction to the subtribe, the pupa of purpurigera lacks the prominent,
excavated grooves between abdominal terga 2-4 that
are present in thyatyroides and formosa.
Pseudeva purpurigera has a wide, but somewhat
spotty, distribution. It appears to be commonest in
eastern Canada and the northeastern United States.
It ranges from Newfoundland, west to Alberta, and
south to Delaware, western North Carolina, and Illinois in the East and to Colorado, New Mexico,
and central-eastern Arizona in the West. Specimens
from Colorado and the Southwest are perhaps
slightly lighter than those from elsewhere in the range.
Adults have been collected from late June until early
August.

FIGURE 23: DISTRIBUTION OF MATERIAL
EXAMINED OF PSEUDEVA PURPURIGERA
AND PALLIGERA.

The clasper of the valve exceeds the costa of the
valve, and the spiny patch in the vesica tends to be
slightly larger in purpurigera than in palligera. We
have not found significant differences in the female
genitalia of the two species.
A short larval description was given by Dyar
(1896) who recorded the foodplant as Thalictrum
sp. The larva of purpurigera is characterized by the
hump-backed posture caused by the dorsally enlarged abdominal segments 1-4 and 8 and the dorsal
and lateral pinacula on these segments being raised
into conical tubercles. As in Chrysanympha and
Eosphoropteryx, the lateral line is broken into a series of oblique lines; and the dorsal and subdorsal
lines on each segment are oblique, running together
at the anterior edge of each segment in a fan-shaped
mark. In purpurigera and Chrysanympha formosa,
the dorsal and subdorsal lines on each segment are
partially fused so that the four lines resemble two
diffuse, white, triangular wedges. In thyatyroides
these four lines are separate and resemble a narrow
V set within a wider V. In the larva of purpurigera,
the subdorsal pinaculum on each side of abdominal
segment one, and to a lesser extent, that on each
side of segment two, has a black spot at the apex.
These black spots are absent in larvae of Chrysanympha and Eosphoropteryx. The larva of purpurigera feeds on both early and tall meadow-rue (Thalictrum dioicum L. and T. polygamum Muhl.,
Ranunculaceae). The cocoon of purpurigera differs
from that of thyatyroides in having numerous silken
knots, or patches of silk set into the surface of the
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Pseudeva palligera (Grote)
PL.
FIG.

1, FIGS. 39, 40;
23 (RWH 8900).

PL.

K,

FIG .

8.

TEXT

Devapalligera Grote, 1881, Papilio, 1: 35.
Type locality: Sierra Nevada, California, USA.
[AMNH]

Pseudeva rubigera Hampson, 1913, Catalogue
ofthe Lepidoptera Phalaenae in the British Museum, 13: 449, pl. 236, fig. 30.
Type locality: California, USA. [BMNH]
Pseudeva palligera is a light-yellow species with a
slightly orange tint. The forewing lacks the metallicbronze tints of purpurigera, and the postmedial line
is followed by a slightly gray shade. The hindwing
has uniformly pale-yellow shading in some specimens, white in others; and both a subterminal line
and discal dot are absent. In the male valve, the
clasper barely exceeds the costal margin ofthe valve,
but in purpurigera the ciasper usually far exceeds
the costal margin. The saccus of palligera is shorter
and more nearly triangular than that of purpurigera.
The basal group of spines in the vesica is slightly
weaker in palligera than that of purpurigera. The
female genitalia are essentially identical to those of
purpurigera.
The biology of palligera and its foodplants are
unknown. However, given the propensities of purpurigera, Thalictrum spp. might be a good first guess.
Palligera is known from throughout the state of
California and from central Idaho, northwestern
Montana, and Oregon. It probably occurs in Washington as well. The most notable individual variation is in the color of the hindwing, which varies
from uniformly yellow to almost white. In specimens with a white hindwing there is sometimes a
F
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weak indication of a postmedial line and small discal
dot. We have not noticed any geographical variation
in palligera. Adults have been collected from late
June until early August.
GENUS

Chrysanympha Grote
Chrysanympha Grote, 1896, Proc. Amer. Phil.
Soc., 34: 417.
Type species: Leptina formosa Grote, 1868.
Original designation.
Chrysanympha is a monotypic genus containing the
single species Jormosa found in the northern and
eastern parts of North America. While apparently
closely related to Pseudeva and Eosphoropteryx, formosa is very distinctive with a rounded forewing
margin and unique forewing maculation (plate 1,
figures 41, 42). Two features of the male genitalia
are apparently unique to the genus. 1) A distinct,
single, sclerotized anal bar is on the dorsal edge of
the anal tube. This bar is fused with the base of the
uncus. Double dorsal bars on the anal tube are found
throughout the N octuidae and also occur in places
in the Plusiinae, but this exact form of the bar and
itsfused condition seem to be unique in Chrysanympha. 2) The base of each sacculus is produced into
a flange and the flanges are united into a double
heart-shaped structure. Kitching (1987) united
Chrysanympha and Panchrysia (of the Old World)
on the basis of a supposed shared synapomorphy of
this character and by the possession of an apical seta
in the vesica with the apex of the seta swollen. However, by examination of other genera in this group,
e.g., Polychrysia and Eosphoropteryx, the heartshaped structure seems to be derived from a combination of the membranes from the bottom of the
juxta as well as the two valves. This double structure
derivation is clearly evident in Panchrysia aurea
(Hilbner), the type species of Panchrysia. Kitching
noted that the association of these two genera as
sister groups was still problematical, and we agree.
As discussed in the introduction to the subtribe Euchalciina, Chrysanympha shares a number of derived character states of the larva and pupa with
Pseudeva, Lamprotes, and particularly with Eosphoropteryx. The larvae of Panchrysia, on the other
hand, apparently resemble those of Euchalcia and
Polychrysia (see subtribal discussion). Chrysanympha Jormosa has a unique choice of foodplants for
a member of this group of genera. The species is
recorded from Gaylussacia and Vaccinium, Erica-

ceae, in contrast to the usual reliance on host plants
in the Ranunculaceae in most other species in the
subtribe Euchalciina.
Head: antenna of male and female simple, hairy
ventrally; eye not lashed from base of antenna but
weakly lashed from caudal margin of eye; a weak
tuft of scales from the occiput projecting between
antenna! bases; labial palpus (text figure 1 c) elongate
and up-turned as in subtribe; second segment about
5 x longer than wide with a wide ventral fringe; third
segment long, approximately 213 as long as second,
not fringed ventrally. Thorax: a large fan-shaped tuft
from the mesoscutum, bifid at the outer edge, followed by a much smaller dark tuft from the metascutum; a large tuft of dull-white hair from the alula
on each side. Prothoracic leg: femur with a weak,
shaggy ventral fringe of scales; tibia with an outer
fringe of scales giving tibia a slightly flattened appearance; first tarsal segment about equal in length
to tibia. Mesothoracic and metathoracic legs: femur
with shaggy, weak ventral fringe of scales; tibia about
same length as femur with very weak proximal tuft
of hair. Abdomen: hood triangular, bent inward and
downward; ventral bulla very weak for subfamily;
dorsum ofabdomen with tufts on terga 1-3, tuft on
segment one very strong, cup shaped with concave
side pointed distad; tuft on two weaker than on one
and three; eighth sternum of male U-shaped with
large double hair pencil; eighth tergum of male unmodified for subtribe. Male genitalia (plate C, figure
6): valve rectangular without apical setae; clasper
thin, elongate, projecting past costal margin; basal
process of sacculus as in subfamily; base of sacculus
appearing to be projected into a flange and united
into a heart-shaped structure between the valves
(but see generic discussion); juxta with prominent
central ridge; anal tube with dorsal, single, prominent sclerotized bar; uncus and tegumen unmodified; saccus pointed, without any flanges; vesica
elongate with apical spine; spine with apex swollen;
apex of aedoeagus denticulate. Female genitalia (plate
L, figure 1): apical edge of ovipositor lobe densely
covered with minute setae; both pairs of spurs weak;
lamella postvaginalis denticulate; ostium bursae rugose; lamella antevaginalis spiculate; ductus bursae
elongate, at least 10 x longer than wide, weakly rugose interiorly; appendix bursae large, ovate; corpus
bursae elongate with anterior ¼ expanded into an
ovate bulge.

Chrysanympha formosa (Grote)
PL.
FIG.

1, FIGS. 41, 42; PL. C, FIG. 6; PL. L,
1. TEXT FIGS. 1 c; 24 (RWH 8904).
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land and southern Manitoba south to Maryland,
Kentucky, and in the Appalachians to North Carolina. Adults have been collected primarily in midto late July in the North and as early as mid-June
in the southern parts of its range.
GENUS

Eosphoropteryx Dyar
Eosphoropteryx Dyar, 1902, Jour. New York
Ent. Soc., 10: 80.
Type species: Plusia thyatyroides Guenee, 1852.
Original designation.

FIGURE 24: DISTRIBUTION OF MATERIAL
EXAMINED OF CHRYSANYMPHA FORMOSA.

Leptina formosa Grote, 1865, Proc. Ent. Soc.
Philadelphia, 4: 323.
Type locality: Lawrence, Massachusetts, USA.
[MCZ]
Chrysanympha formosa is one of the most distinctive noctuids in North America. The forewing has
a distinctly rounded apex and outer margin; the basal area is light violet gray, which extends into the
median area as a wavy-edged patch that is bordered
outwardly by dark brown; the subterminal area and
region between the double postmedial line is dusted
with violet gray and contrasts sharply with the brown
terminal area. This forewing pattern, the large double tuft on the dorsum of the thorax, the elongate
and upturned labial palpi and the large cup-shaped
tuft on the first abdominal segment should immediately separate this species from any other noctuid
in North America.
Kearfott ( 1904) gave a short description of the
larva and recorded huckleberry (Gaylussacia dumosa (Andr.) T. & G.) and blueberry (Vaccinium
sp.) as foodplants, both Ericaceae. The larva is similar to that of Eosphoropteryx thyatyroides and, to
a lesser extent, to that of Pseudeva purpurigera with
the same humpbacked form and oblique lateral lines
on each segment. It differs from these species by the
characters given in the key to larvae.
Chrysanympha formosa appears, most commonly, to be a denizen of Canadian Zone forests in northeastern North America. It occurs from Newfound72

Eosphoropteryx is a monotypic genus containing
the species thyatyroides Guenee. Superficially, it is
one of the most highly distinctive species in the
Plusiinae; however, its structural characters suggest
a close relationship with Pseudeva and Chrysanympha. In particular, the third segment of the labial
pal pus is long, about half as long as the second, and
points upward and outward at a 45° angle to the
head; the dorsum of the thorax has a broad, erect,
spreading tuft.
Head: antenna of male and female simple, finely
ciliate ventrally; eye naked, not lashed from base of
antenna; labial palpus elongate (text figure 1 d), directed anteriorly and upward at 45° angle to head;
second segment with wide ventrolateral fringe of
scales that is wider than second segment; third segment long, at least ½ as long as second, simple, not
fringed anteroventrally; frons and vertex of head
without strong tufts; tufts from vertex between antennae in form of two decumbent masses, not erect;
scales on frons not erect. Thorax: tegulae decumbent, at right angles to patagia giving anterior edge
of thorax a squared appearance; metascutum with
a large, spreading, anteriorly direc1ed tuft of iong
scales. Prothoracic leg: femur with large, bushy ventral fringe of hair; tibia heavily fringed ventrally,
about 2h as long as femur; first tarsal segment about
2/J as long as tibia; all tarsal segments unmodified.
Mesothoracic and metathoracic legs: generally as for
pro thoracic leg; lateral spurs of metathoracic leg very
short, about 1.5 x as long as wide. External tympanic region: hood quadrate, small, convex inward;
alula strong; otherwise as in subfamily. Male abdomen: eighth sternum U-shaped, unmodified except caudal ends of"U" slightly spatulate; hair-pencil at base of sternite slightly reduced. Male genitalia
(plate C, figure 7): valve with lower ½ expanded,
quadrate toward outer margin; apex of valve produced into a blunt point; distal 1/4 of valve, denticulate, particularly toward ventral margin; clasper
FASCICLE 25.1: 1991
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reduced to a small knob; juxta an elongate shieldshaped scl~rite; saccus blunt, V-shaped, without
lateral flanges; aedoeagal shaft with entire apex,
without more heavily sclerotized bars; apex weakly
denticulate; vesica elongate, outer 113 densely and
finely spinose, a second spinulose patch near middle.
Female genitalia (plate L, figure 2): ovipositor lobes
covered with minute setae with a few long setae
subbasally; ostium bursae about 3 x as long as wide,
heavily sclerotized, and separated from ductus bursae by transparent unsclerotized area; interior of
ostium bursae finely spinose; ductus bursae about
4 x longer than wide; appendix bursae formed by
large caudal lobe of corpus bursae; caudal sclerotization of corpus bursae in finely striate lines; rest of
corpus bursae heavily, but finely denticulate internally.
The larva of thyatyroides feeds on meadow-rue
(Thalictrum spp.) and columbine (Aquilegia canadensis L.), both Ranunculaceae.

Eosphoropteryx thyatyroides (Guenee)
1, FIG. 43; PL. 4, FIG. 7; PL. C, FIG.
7; PL. L, FIG. 2. TEXT FIGS. 1 d; 25 (RWH
8905).

PL.

Plusia thyatyroides Guenee, 1852, in Boisduval
and Guenee, Histoire Nature/le des Insectes.
Species General des Lepidopteres, 6: 33 7, pl. 11,
fig. 8.
Type locality: New York, USA. [BMNH]
NOTE-Several spurious "syntypes" are in the
USNM. None of them bears a Guenee type label.

This species is unlikely to be confused with any
other noctuid in North America or for that matter
in the world. The forewing is elongate with a pastelpink base, bordered anteriorly with dark brown; the
pink shading occurs distal to the postmedial line
and, to a lesser extent, along the costa from the
reniform spot to the apex. There is a prominent
dorsal tuft on the third abdominal tergum. The third
segment of the labial palpus is almost ½ as long as
the second segment, and the palpus projects anteriorly and dorsally at about a 45° angle from the
head.
The larva resembles that of Pseudeva purpurigera,
and larvae of the two species are sometimes found
on the same plant. In both species the larva appears
humpbacked because of the dorsally enlarged abdominal segments 1-4 and 8 and the lateral and
dorsal white lines are oblique. It differs from the
larva of purpurigera in the characters given in the
key to larvae and discussed under purpurigera. The
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FIGURE 25: DISTRIBUTION OF MATERIAL
EXAMINED OF EOSPHOROPTERYX
THYATYROIDES.

cocoon differs from that of purpurigera in being woven entirely of fine silken threads, without the silken
knots and patches found in the cocoon of purpurigera. The larva feeds on early and tall meadow-rue
(Thalictrum dioicum L. and T. po/ygamum Muhl.)
· and wild columbine (Aqui/egia canadensis L.), Ranunculaceae. One larva was found on common
lousewort (Pedicu/aris canadensis L.), Scrophulariaceae, and partially reared on this plant (B. Landry,
personal communication); however, the larva readily switched to meadow-rue when given a choice.
This species is never common but has a fairly
wide distribution, mostly in Canadian Zone forests.
In the East it occurs from Nova Scotia westward
through northern Ontario to eastern North Dakota
and south to Iowa, Kentucky, northern Virginia, and
to western North Carolina in the Appalachians. In
the West the species occurs from central Alberta and
southern British Columbia, south in the Cascades
to southern Oregon and in the Rockies to northern
Idaho. Adults have been collected from July to September.
INCERTAE SEDIS
GENUS

Exyra Grote
Exyra Grote, 18 7 5, List Check ofthe N octuidae
of America North of Mexico, p. 26.
Type species: Xanthoptera semicrocea Guenee,
1852. Original designation.

This peculiar genus has recently been associated with
the Plusiinae by Rawlins (in press) although Forbes
(1954) mentioned that the double tympanic hood
of Exyra is similar to that of the Plusiinae. As discussed in the introduction, the derived character
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ventral hairs; eye strongly lashed from the outer
states listed for the subfamily by Kitching (1987)
margin of frons and caudal margin of eye; eye round;
are not very reliable and therefore are oflimited use
labial palpus with second segment fringed ventrally
in determining whether Exyra is a plusiine. Alwith long scales; third segment short, about ¼ length
though Exyra has most of the apomorphic states
of second segment; frons raised ventrally into a
listed by Kitching (except that a thoracic crest is
pointed process pointing ventrally. Thorax: vestiabsent and the clavus is reduced as found in Euture of long spatulate scales; metascutellar tuft vescha/cia, Pseudeva, and Syngrapha), only the form
tigial; wing venation as in subfamily. Prothoracic
of the ovipositor, with a well-differentiated, dorleg: femur with ventral fringe of hairlike scales; tibia
soventral band of setae, and the presence of a dorsal
lobe in the membrane between abdominal segment
about 4 x as long as wide, with lateral fringe of hair
eight and the ovipositor lobes that has the effect of
giving tibia flattened look; tibia without sclerotized
turning the ovipositor downward, are at all consetae; first tarsal segment about 213 as long as tibia
and 213 length ofremaining four segments. Mesothovincing.
racic and metathoracic legs: ventral surface offemur
Four derived character states are restricted to the
with fringe of hair; tibia with tuft of hair on proximal
clade Argyrogrammatini + Plusiini and are present
in Exyra: 1) the wing pads in the pupa are slightly
½; tibia without sclerotized setae; tarsal setae reduced, largely obscured by vestiture. External tymproduced posteriorly where they meet on the midpanal region: hood reduced in size, elongate; pleural
line in two of the three species of Exyra; 2) the
pouch forming secondary hood reduced. Abdomen:
intersegmental membrane anterior to abdominal
abdominal terga without dorsal tufts; paired hair
segments five and six of the pupa have a series of
pencils on seventh sternum of male vestigial; other
fine, transverse, sclerotized striae in Exyra semicrosexual modifications absent. Male genitalia (plate C,
cea and ridingsii; this is restricted to A5 in Exyra
figures 8-10): valve broad, rounded apically; corona
fax but present on segments five to seven in Argyroabsent; clasper essentially absent, its position marked
grammatini and Plusiini; 3) the larva has biordinal
by a longitudinal groove in valve and presence of a
crochets in combination with prolegs absent on abdominal segments three and four; 4) the larval skin
few setae on slightly raised tubercles; sacculus about
is spinulose (also found in the Heliothinae and some
¼ length of valve, broad basally, tapering apically;
clavus short, a raised bump in semicrocea, about as
species of the genus Acronicta).
long as wide in fax and ridingsii; clavus fused to
We place the genus Exyra after the Euchalciina
because it shares character states with this subtribe
base of sacculus; juxta flat, shield shaped, narrower
and with the genus Euchalcia in particular. Four
posteriorly; saccus long, U-shaped, without scleroshared character states are: 1) pleural pouch in the
tized processes; uncus thin, tapered to blunt point
tympanic region present, but reduced; 2) male terapically; aedoeagus short, 3-4 x as long as wide,
gum wide; 3) sternal hair pencils in male vestigial
apical half wider than basal half; apical portion of
aedoeagus and basal portion of vesica lightly scler(reduced in most, but not all, of the Euchalciina);
otized and spiculate; vesica enlarged subbasally, api4) valve oval in outline.
cai portion projecting dorsaily; basal swollen porExyra shares the character state with Euchalcia
tion of vesica with two bubblelike diverticula in
and Polychrysia: larva with all three subventral setae
semicrocea and fax, their surfaces densely clothed
on a single pinaculum, or on partially fused pinacuwith
long spines; ridingsii with single diverticulum,
la, on abdominal segment two.
Exyra shares character states with the genus Euabout twice as long as wide, its surface with a few
chalcia: 1) clavus reduced to a bump (as in Pseudeva
short conical spines at apex; apex of vesica with
and Syngrapha); 2) apical cornutus in vesica arising
bubblelike diverticulum; apical cornutus arising from
from a flat, sclerotized plate; 3) pupa with abdomsclerotized plate at apex of vesica; cornutus double
inal terga 1-4 closely fused, without the subdorsal
in some specimens. Female genitalia (plate L, figures
intersegmental gaps between terga characteristic of
3-5): ovipositor lobes flattened, covered with short
the tribes Plusiini and Argyrogrammatini; 4) toothsetae with a row of long setae mesially and several
like process at tornus of forewing absent.
shorter, more diffuse rows, subapically; ostium burDespite these character states shared by Exyra
sae quadrate, as long as wide, or slightly longer than
and the Euchalciina, we treat Exyra as incertae sedis
wide, with sclerotized posterolateral processes in ribecause many of them are reductions or losses and
dingsii; ductus bursae about 0.5-1.0 x length of ostium bursae, longitudinally striate; corpus bursae
are subject to convergence.
. oval, about 1.5-2.0 x as long as wide, surface of
Head: antenna of male and female simple with
__________!_7::!:4__________________________________~ _sc1-cLE-15-.-1--'-1-9-',__._- - - -
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corpus bursae rugose and spiculate; a small lightly
sclerotized appendix bursae posteriorly on right with
a more heavily sclerotized triangular bulge in right
wall; corpus bursae without signa; ductus seminalis
at posterior end of corpus bursae between ductus
bursae and appendix bursae.
The habits of the larvae were well described by
Jones (1921). The larvae of the three species of Exyra are restricted to feeding on the pitchers and flowers of pitcher-plants (Sarracenia, Sarraceniaceae).
The species of Exyra and their hosts, the seven species of Sarracenia, are restricted to eastern North
America. Exyrafax apparently feeds exclusively on
Sarracenia purpurea L., ridingsii on Sarraceniaflava
L., and semicrocea on all seven Sarracenia species.
The larvae are characterized by lack of prolegs on
abdominal segments three and four, weakly biordinal crochets on the prolegs, pinacula of all three
subventral setae on abdominal segment two fused
or partially fused, and densely spinulose skin. Also,
there is no raduloid on the side of the hypopharynx,
and the ridges on the inner surface of the mandible
continue to the cutting margin of the mandible. In
semicrocea and ridingsii the lateral setae on abdominal segments 1-4, and to a lesser extent, the lateral
and dorsal setae on the thorax and first four abdominal segments are on raised tubercles. Jones ( 1921)
suggested that the dense pelage of skin spines and
the raised tubercles protect the larvae from the digestive enzymes on the inner walls of the pitchers
and prevent the larvae from becoming stuck in the
narrow basal portion of the pitchers. Each species
of Exyra has different feeding and pupation habits
and even the populations of semicrocea feeding on
different Sarracenia species have different habits to
cope with differences in pitcher shape and structure.
All three species pass the winter as partially grown
larvae in pitchers.

KEY TO SPECIES OF EXYRA
1. Head and thorax uniformly reddish brown,
slightly paler than darker reddish-brown ground
color of forewing . . . . . . . . . . . . . . . . . . . . . . . . . . fax
p. 75
Head and prothorax dark brown, contrasting
with yellow color of rest of thorax and ground
color of forewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Basal ½ of forewing yellow; antemedial line
absent .... ....... .... ... .. . ....... . semicrocea
p. 76

Basal ½ of forewing yellow except for prominent, brown antemedial line .. ......... . . ridingsii
p. 77

Exyrafax (Grote)
1, FIGS. 44-4 7; PL. 4, FIG. 8; PL. C,
8; PL. L, FIG. 3 . TEXT FIG. 26 (RWH
9021, 9022).

PL.

FIG.

XanthopterafaxGrote, 1873, Trans. Amer. Ent.
Soc., 4: 295.
Type locality: Georgia. [ANSP]
NOTE-This species was described from two specimens. Of these, one female was located. This specimen labeled "Ga.I Xanthoptera fax, A.R. Grote,
Type No. 7644" is hereby designated as LECTOTYPE.

Exyra rolandiana Grote, 1877, Psyche, 2: 38.
Type locality: Newton, Massachusetts, USA.
[BMNH]
NOTE-The original description of this species lists
"<3, 't, several specimens" in the type series. A male
in the BMNH labeled "Type/ Newton, Mass., June
7, 71/ R. Thaxter/ Grote Coll. 82-54/ Exyra rolandiana Grote Type" is hereby designated as LECTOTYPE.

This is the most widely distributed and familiar
species of Exyra although it has generally been
known under the name rolandiana. Fax can readily
be distinguished from the other two Exyra species
by the brown, or reddish-brown, color of the head,
thorax, and forewing. Most specimens from the
northern part of its range (formerly rolandiana) have
one or more pale yellowish-brown patches on the
forewing in the posterior portion of the median area,
and the reniform spot is filled with yellow, whereas
most specimens from the South (formerly fax) have
entirely dark-brown forewings and tend to be smaller in size. Both of these characters vary throughout
the geographical range of the species, and the trends
are not supported by differences in genital structure
or host plant preferences. In some specimens, the
forewing ground color is paler reddish brown and
the antemedial, medial, and postmedial lines and
reniform spot are defined by narrow dark-brown
lines. In these specimens, the unicolorous body, and
lack of yellow shading in the basal area of the forewing, allow the specimens to be distinguished from
those of semicrocea and ridingsii. Wing length varies
from 7-10 mm.
The larva offax can be recognized by the lack of
protruding pinacula on the thorax and first part of
the abdomen. The lateral pinacula are, at most, only
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the southern coast of Newfoundland. Adults have
been collected from early June until late July.

Exyra semicrocea (Guenee)
PL.
FIG.

1, FIGS. 48-50; PL. C, FIG. 9;
4. TEXT FIG. 27 (RWH 9024).

PL.

L,

Xanthoptera semicrocea Guenee, 1852, in Boisduval and Guenee, Histoire Naturelle des Insectes. Species General des Lepidopteres, 6: 241.
Type locality: [Georgia]. [none]
NOTE-The description of this species was based on
an unpublished painting by Abbot. Most of the specimens painted by Abbot were from the vicinity of
his home in Screven County, Georgia. Although there
is no type specimen, the identity of the species is not
in doubt.

efax
•rid ingsi i

FIGURE 26: DISTRIBUTION OF MATERIAL
EXAMINED OF EXYRA FAX AND RIDINGSII.

•·

slightly bulging in fax, whereas in semicrocea and
ridingsii they are 3-4 x as high as their basal width.
As far as is known, the larva of fax is restricted to
the pitcher-plant (Sarracenia purpurea L.) as a host
plant. The female lays its eggs on the inner surface
of pitchers at, or near, the water surface. Laboratory
reared females laid large numbers of eggs in each
pitcher; fewer eggs might be laid in each pitcher in
the wild. The young larvae disperse readily from
pitcher to pitcher and from plant to plant, although
there must be very high mortality among larvae that
try to disperse to another plant. As the larvae mature, they either tie the top of the pitcher closed with
silk, or form a silken web over the mouth of the
pitcher. The presence of this species in a bog is
usually much more easily detected by the feeding
damage on the pitchers and the presence of closedoff pitchers than it is by the presence of adults. Adults
are rarely collected except by rearing. They are primarily diurnal and spend most of their time sitting
on the inner surface of pitchers. In the spring, the
larvae are more likely to be found on new growing
parts of the plants, such as flower heads, than they
are on the pitchers from the previous year.
Exyra fax occurs in bogs where pitcher-plants
abound from Newfoundland and Nova Scotia to
Manitoba and as far south as Georgia. It has also
been collected on the French island of St. Pierre off
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Exyra semicrocea var. hubbardiana Dyar, 1904,
Proc. Ent. Soc. Washington, 6: 59.
Type locality: De Funiak Springs, Florida, USA.
[USNM]
NO TE-Exyra semicrocea var. hubbardiana was
based on two males, both in the USNM. One of these
males labeled "Funiak, Fla. 4. 7/ H.G. Hubbard Collector/ Insects in Sarracenia flaval Type No. 7335
U.S.N.M." is hereby designated as LECTOTYPE.

Exyra semicrocea ab. immaculata Benjamin,
1922, Can. Ent., 54: 221.
Type locality: Gulfport, Mississippi, USA.
[USNM]
NOTE-The name immaculata Benjamin was proposed as an aberration of semicrocea and is an unavailable infrasubspecific name.

Exyra semicrocea form immaculata McDunnough, 1938, Mem. So. California Acad.
Sci., 1: 108.
NOTE-McDunnough validated the name immaculata by treating it as a form of semicrocea; therefore,
the name immaculata McDunnough has the same
type locality and holotype as immaculata Benjamin.

Semicrocea is probably the most variable species of
Exyra. In typical specimens, the basal½ of the forewing is yellow and the distal ½ dark smoky brown
with the two areas separated by an almost straight,
blackish-brown median line. In some specimens the
median line is absent so the transition from the basal
color to the apical color is somewhat blurred. In
other specimens yellow shading distal to the median
line emphasizes this line. In some specimens the
forewing is almost entirely yellow except for slight
traces of dark-brown shading on the median and
subterminal lines. The hindwing varies from en-
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tirely smoky brown to pale yellowish white with
slightly darker shading on the distal 1/J of the wing.
In all forms, semicrocea can be distinguished from
ridingsii by the absence of the antemedial line. Exyra semicrocea tends to be smaller than ridingsii
(wing length 10-12 mm as compared with 11-13
mm for ridingsii).
The larva is similar to that of ridingsii; in both
species the dorsal pinacula on the thorax and first
four abdominal segments are raised into conical tubercles about as high as wide. The lateral pinacula
on these abdominal segments are even more raised,
2-3 x as high as wide. In semicrocea the lateral pinacula on the thoracic segments are similar to the
dorsal pinacula, whereas in ridingsii they are almost
as large as the lateral pinacula on the abdomen.
Jones ( 1921) reported the larva of semicrocea on
five species of pitcher-plants (Sarracenia minor Walt.,
S. psittacina Michx., S. sledgei Macf. [=S. alata
Wood], S. drummondiiCroon [=S. leucophyllaRaf.],
and S. rubra Walt.). Specimens of semicrocea in the
Canadian National Collection are from S. purpurea
L. and S. flava L., species thought by Jones to be
associated only with fax and ridingsii respectively.
The various methods by which the larvae seal themselves into the pitchers for feeding protection and
overwintering were discussed in detail by Jones
( 1921 ). The species is reported to overwinter as a
mature larva, and so the adults are in flight in the
spring in April and early May, about a month before
those of ridingsii in the same areas (Jones, 1921 ).
At least in some areas, however, the larvae pass the
winter in earlier instars (J. E. Rawlins, personal
communication).
Semicrocea occurs from northern North Carolina
south to central Florida and west along the Gulf
Coast to east-central Texas. Forbes (1954) reported
it from New Jersey. There are several generations
each year with adults flying from February until
October, although most records are between April
and September.

Exyra ridingsii (Riley)
PL.

1,

L,

FIG.

FIGS.

5.

51, 52;

TEXT FIG.

PL. C, FIG. 10;
26 (RWH 9023).

PL.

Xanthoptera ridingsii Riley, 1874, Trans. St.
Louis Acad. Sci., 3: 240, fig. 12.
Type locality: Alabama. [USNM]
NOTE-Xanthoptera ridingsii was described on the
basis of two males and three females, all in USNM.
One male labeled "from Ridings-no name/ Collection of C.V. Riley/ Xanthoptera ridingsii Riley/ p.

FIGURE 27: DISTRIBUTION OF MATERIAL
EXAMINED OF EXYRA SEMICROCEA.

373 USA/ Type No. 303 U.S.N.M." is hereby designated as LECTOTYPE.

Xanthoptera nigrocaput Morrison, 1874, Proc.
Boston Soc. Nat. Hist., 17: 153.
Type locality: Texas? [MSU]
NOTE-There has been some confusion as to which
of the above two names should be used for this species. The names were synonymized by Grote (1875)
shortly after their publication in December 1874.
Morrison (1875), in replying to Grote's criticism,
stated that he felt that his name had priority over
ridingsii because only the first part of Riley's paper
(p. 240) containing the name and a few lines of description appeared in late December 187 4, before the
rest of the paper with the bulk of the description (p.
241) appeared in February 1875, after Morrison's
paper. Also, Morrison felt that it was the author's
reprint mailing that preceded his paper. Because Riley's paper did contain the required information to
validate the species name, and the paper was publicly
distributed in printed form before Morrison's paper,
we accept the synonymy proposed by Grote that has
generally been accepted until recently. The synonymy of the two names was reversed in Franclemont
and Todd ( 1983) without explanation.

Exyra ridingsi Hampson, 1910, Catalogue of
the Lepidoptera Phalaenae in the British Museum, 10: 652.
NOTE-Exyra ridingsi is an unjustified emendation
of Xanthoptera ridingsii Riley and hence has the
same type specimen and type locality.

Exyra ridingsii can be recognized by the presence
of dark, transverse banding on the forewing, including the presence of the antemedial line. These
bands, which represent the antemedial, medial,
postmedial, and subterminal lines, vary greatly in
thicknessi in some specimens they partially fuse and
77
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leave the forewing a dark smoky brown with only
traces of yellow shading between the bands. At the
other extreme, the fore wing is primarily yellow with
the transverse lines thin and sharply defined. Specimens of the spring generation tend to be slightly
darker than those from the summer generation
(Jones, 19 21 ).
The larva of ridingsii differs from that of semicrocea in that the lateral thoracic pinacula form long
lappetlike processes like those of the abdominal segments; in semicrocea the lateral thoracic pinacula
are only slightly larger than the dorsal thoracic pinacula. The larvae of ridingsii feed on Sarracenia
flava L. Unlike those of semicrocea, they pass the
winter as early instar larvae and feed on the new
pitcher-plant growth in the spring. As a result, ridingsii adults emerge in the spring from late May
until early July, about a month after adults of semicrocea emerge.
Exyra ridingsii has been collected from northern
North Carolina southward to northern Florida and
westward as far as Alabama.

subventral seta. These larval characters also apply
to the Old World plusiine genera included in Autoplusiina by Kitching (1987). The subtribal placement of these genera must be reexamined in light
of the apparent conflict between adult and larval
characters. New World Autoplusiina, and most Euchalciina, have the three subventral setae on abdominal segment two on separate pinacula; Exyra
and one group of Euchalciina have all three subventral pinacula fused or partially fused on abdominal segment two. Two genera in the Argyrogrammatini, Thysanoplusia Ichinose and Anadevidia
Kostrowicki, also have SY 1 and SY2 arising from
partially fused pinacula. Thysanoplusia, like other
argyrogrammatines, has the two ventral setae on
abdominal segment four very far apart on the mesolateral surface of the vestigial proleg, and SD 1 on
abdominal segment nine is thin and hairlike. Anadevidia is anomalous in all larval characters when
compared with other genera in the Argyrogrammatini (Kitching, 1987: 142).
GENUS

SUBTRIBE

Plusiina Boisduval
Plusidi Boisduval, 1829, Europaeorum Lepidopterorum Index Methodicus, p. 91.
Type genus Plusia Ochsenheimer, 1816.
Autographini Eichlin and Cunningham, 1978,
U.S. Dept. Agric. Tech. Bull., 1567: 17.
Type genus: Autographa Hilbner, [1821].
The subtribe Plusiina is essentially the remnants of
Plusiinae that remain after all of the distinctive
groups have been segregated as tribes and subtribes.
The character state used by Kitching (i 987) to define
the Plusiina is the bladelike shape of the valve; however, valve shape is variable and leads to the inclusion of Diachrysia within the Plusiina, rather than
in the Autoplusiina, and would exclude Anagrapha
and some Syngrapha species from the Plusiina.
Kitching characterized the Plusiina, excluding
Diachrysia, by the lower position of the anal tube
relative to the uncus and a strongly S-shaped vinculum; however, both characters are variable. The
larvae of the Plusiina are characterized by the fusion
or partial fusion of two subventral setae (SY 1 and
SY2) on the second abdominal segment, and the
relative proximity of the two ventral setae (Y 1) on
abdominal segment four; the distance between the
ventral setae across the midline is less than or equal
to that between either ventral seta and the nearest

Autographa Hilbner
Autographa Hilbner, [1821] 1816, Verzeichniss
Bekannter Schmettlinge [sic], p. 251.
Type species: Phalaenagamma Linnaeus, 1758.
Subsequent designation by Grote, 1896, Entomologist 's Rec. Jour. Variation, 8: 303.
Autographa is a moderately large genus with 38 species restricted almost entirely to the Holarctic Region. In North America almost all the species are
characteristic of the Canadian Life Zone and are
found most abundantly across Canada from Newfoundland to British Columbia. Many of the species
occur down to the eastern United States and either
down the Rockies in the West or along the Pacific
Coast. Two exceptions to this qualification are Autographa californica, which occurs extensively in the
western half of North America outside of the Canadian Life Zone, and Autographa precationis, which
occurs throughout eastern North America south to
the southeastern United States.
Any discussion of the phylogeny poses a number
of sticky questions. Kitching ( 198 7) suggested that
the genus may be paraphyletic. With the removal
of Megalographa biloba and its relatives from the
genus, an obvious non-congeneric element has been
removed. Both Eichlin and Cunningham (1978) and
Kitching (1987) have postulated a major division
of the genus on the basis of the presence or absence
of seta SY2 on abdominal segment one in the larva.
F AS I LE 25.1 : 1991
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Because SV2 is absent in Abrostola and the Argyrogrammatini, both considered to be basal groups in
the Plusiinae, the presence of the seta is postulated
to be an apomorphic character state shared (in the
North American fauna) with the genera Anagrapha,
Plusia, Syngrapha, and some species of Autographa.
The resulting phylogeny (Kitching, 1987: figures 28,
30) breaks Autographa into two different phylogenetic lines (clades), and the genus Autographa is,
therefore, shown as paraphyletic. Under the usual
strictures of cladistics Autographa would have to be
broken up into two different genera, this despite the
fact that the genus Autographa as currently understood represents a monophyletic group characterized by a number of synapomorphies: 1) vesica with
an elongate, swollen area near base; 2) valve somewhat triangular, narrow proximally, expanded and
foot shaped distally; 3) vinculum constricted ventrally into a very small saccus (also present in Euchalciina). The species of Autographa with SV2 on
Al do not share other synapomorphies with the
species of Syngrapha. An alternative interpretation
is to suppose that the evolution of SV2 on Al took
place prior to the Autographa-Syngrapha-Plusia split
and then postulate a reversal within the Autographa
clade such that this seta is lost one or more times
within the genus Autographa. A further difficulty
with this setal character is that a subdivision of the
North American species on the basis of other morphological characters of the male and female genitalia does not coincide with the subdivision of the
genus on the basis of the presence or absence ofSV2
on abdominal segment one (see below). For example, the bractea group, based on the structure of the
vesica and features of the female genitalia, contains
species divided approximately equally between
groups one and two on the basis of the presence or
absence ofSV2. The Old World bractea [Denis and
Schiffermiiller] has two SY setae on abdominal segment one, whereas the closely related species aemula [Denis and Schiffermiiller] has three (M. Ahola, personal communication).
Assuming the presence or absence of SV2 on abdominal segment one in the larva does represent a
major division within the genus Autographa as here
defined, the North American species, whose larvae
are known, associate into the following two groups.
Group 1. - Larval with SV2 on abdominal segment
one.
Autographa mappa (Grote and Robinson)
Autographa amp/a (Walker)
Autographa corusca (Strecker)

prccationis

.,•
precatlonls
group

@

::,~,:~nlca
mappa
buraetica

pseudogamma

/ou1/

v-alba

/
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callfornlc

Jot a
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flagellum
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FIGURE 28: PHYLOGENY OF AUTOGRAPHA
SPECIES OF AMERICA NORTH OF MEXICO.

Group 2. -Larva without SV2 on abdominal segment one.
Autographa bimaculata (Stephens)
Autographa rubida Ottolengui
Autographa flagellum (Walker)
Autographa gamma (Linnaeus)
Autographa californica (Speyer)
Autographa precationis (Guenee)
We suspect that the presence or absence of SV2 on
larval segment 1 may not be a stable character.
Therefore, we have subdivided the North American
species based on characters found in the male and
female genitalia and features of forewing maculation. Although it is our hope that each group is based
on one or more synapomorphies, we have found it
difficult to polarize some characters in a meaningful
way. Secondly, we make no explicit phylogenetic
connections between the groups. A complete analysis of the genus must include the Old World species
as well and that is beyond the scope of this study.
For the sake of argument a tentative tree for the
North American species is given in text figure 28.
Because of the large size and diversity of the genus, no formal description of the entire genus is
attempted. Rather, discussions for each speciesgroup should suffice. A second problem in trying to
describe Autographa is that the type species, gamma, is one of its more aberrant species (see discussion of the gamma group).
The larvae of most species in the genus are green
with three pairs of white lines on the back and a
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white or yellow lateral line on each side. The upper
pair, the dorsal lines, are narrow in most species,
about ¼ of the width of the dark-green middorsal
line. The addorsal line, just below the dorsal line,
is usually slightly thinner and more irregular than
the dorsal line. The subdorsal line, below this, is
similar to the dorsal line. The lateral line is usually
the widest line on the body, about twice as wide as
the dorsal line. In most species it extends through
the spiracles at the anterior and middle parts of the
body but is dorsal to the spiracles on the posterior
end of the body. The spiracles are white or pale
yellow, usually with a dark-brown rim. The pinacula
in most species are green with white around the base
of each seta. The bases of the subdorsal setae, and
often those of the subventral setae, are usually green
and in some species there is a black ring around the
base of the subdorsal seta. The sides of the body,
especially below the lateral line, are usually flecked
with white. The head is green or brownish green,
and in many species a black lateral line on each side
of the head extends through the stemmata. In some
species the sockets of the setae on the head are ringed
with black. A raduloid is present on each side of the
hypopharynx; the number of teeth in the raduloid
varies among species and, to a lesser degree, among
specimens. In most species, one or two of the ridges
on the internal surface of the mandible end in small
toothlike ridges before reaching the cutting edge. In
a few species these ridges extend to the cutting edge
of the mandible. There are either two or three subventral setae on the first abdominal segment.

precationis GROUP (Autographa precationis)
Valve elongate, almost straplike; no large setae on
ventral margin, setae replaced with small curved
scales; vesica only slightly longer than aedoeagus
and constricted toward junction with aedoeagus; vesica heavily spined beyond ½ length; juxta with sharp
process distally; ductus bursae short and straight, 1/J
length of corpus bursae; posterior ½ membranous,
only anterior ½ wrinkled rugose; appendix bursae
at junction with ductus bursae, curved ventrally to
lie in part ventrad of corpus bursae; no sclerotized
pouch in corpus bursae proximal to junction of ductus bursae and corpus bursae; corpus bursae very
long, about 4 x longer than wide.
gamma GROUP (Autographa gamma)
Length of vesica about 1.5 x length of aedoeagal
shaft; vesica with about ½ rotation coil; distal ½ of
vesica coarsely spiculate; large basal cornutus present near junction with aedoeagal shaft; juxta with
distal tapering process; shape of valve bladelike,

acutely angled apically; ductus bursae short, about
¼ length of corpus bursae, surface entirely wrinkled
rugose with no region of linear rugosity; ostium bursae large, rectangular, truncate, 213 as long as ductus
bursae; corpus bursae ovate, about twice as long as
wide; lobe extending posteriorly from junction with
ductus bursae rounded, heavily sclerotized (black).

californica GROUP (Autographa californica)
Male genitalia mostly as in gamma group except
vesica without spine at base near junction with aedoeagus and setae on apical ½ of vesica minute;
ductus bursae short, ¼ length of corpus bursae, posterior part linear striate, becoming more irregular,
rugose anteriorly; ostium bursae small, round, about
¼ length of ductus bursae; corpus bursae elongate,
about 6 x as long as wide except for large sclerotized
mesial swelling, constricted anteriorly to swelling;
posterior end of corpus bursae not sclerotized as in
gamma.
jota GROUP (Autographa mappa, buraetica, pseudogamma, v-alba, speciosa)
Vesica about 1.5 x length of aedoeagus; prominent
subapical diverticulum 1/2-¾ distance from base toward apical spine; valve apically expanded and truncate; juxta without sharp process distally; ductus
bursae short, ¼-½ as long as corpus bursae and linearly striate through its length; ostium bursae 113
length of ductus bursae, lightly sclerotized (heavily
sclerotized in pseudogamma); corpus bursae teardrop shaped, variable in shape, 2-3 x as long as
wide; nonsclerotized bulge laterally near junction of
corpus bursae with ductus bursae.
In the Old World this species-group includes pulchrina (Haworth), jota (Linnaeus), mandarina
(Freyer), and amurica (Staudinger). On the basis of
the Old World species and mappa in our fauna, all
species in the group have SV2 present on the first
abdominal segment of the larvae.
bractea GROUP (Autographa bimaculata, corusca,
labrosa, metallica, amp/a, pasiphaea)
Vesica very long, 2-3 x aedoeagus length; vesica
slightly swollen near junction with aedoeagus, distal
to this swelling vesica forming a gently curving coil;
spines minute or absent on vesica; valve apically
truncate; juxta without sharp process distally; ductus bursae long, as long as length of corpus bursae,
twisting with fingerlike diverticulum proximal to
ostium bursae; internal surface of ductus bursae
wrinkled rugose distally, linear rugose with internal
denticules anteriorly; appendix bursae obsolescent;
corpus bursae tear-drop shaped (curved in metalFAsc,cLE 25.1: 1991
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/ica), 2 x as long as wide, with slightly sclerotized
pouch in wall of corpus bursae anterior to junction
with ductus bursae (absent in metal/ica).
In the Old World this group contains macrogamma (Eversmann), the sister species of bimacu/ata,
and bractea [Denis and Schiffermiiller], aemula
[Denis and Schiffermiiller], exce/sa (Kretschmar),
and kostjuki Klujtshko, all closely related to our
metallica. Curiously, within this latter species complex in the Old World, bractea has SV2 absent on
abdominal segment one in the larva, but it is present
in aemula (M. Ahola, personal communication).
flagellum GR o u P (Autographa rubida, sansoni, flagellum)
Stigma offorewing tapering to an outwardly curving
arc, neither double nor apically enlarged; vesica with
group of small cornuti near proximal base; vesica
1.5-2.0 x as long as aedoeagus; vesica essentially
straight; valve not apically truncate; juxta without
sharp process distally; female genitalia similar to
those of species in bractea group except that posterior ½ of ductus bursae straight; sclerotized pouch
in wall of corpus bursae anterior to junction with
ductus bursae larger and generally more heavily
sclerotized than in bractea group.
KEY TO SPECIES OF A UTOGRAPHA
BASED ON SUPERFICIAL APPEARANCE
1. Forewing light gray with a contrasting black
median area below a small to almost absent
silver stigma and with a black spot near apex
of wing (plate 2, figures 30, 31) ..... . ..... amp/a
p. 91
Forewing gray or brown with median area similar in color or slightly darker than shading in
subterminal area; silver stigma with taillike extension in most species; frequently with dark
shading proximal to subterminal line but without a contrasting black spot in terminal area
near wing apex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Forewing with silver stigma tapering to an outwardly curving arc or line (plate 2, figures 32
or 36), neither double, nor enlarged apically as
in plate 2, figures 3-5 . . . . . . . . . . . . . . . . . . . . . . . 3
Forewing with silver stigma either double (plate
2, figure 23) or constricted mesially to form an
apical knob (plate 2, figure 9) . . . . . . . . . . . . . . . . 6
3. Smaller species (wing length 13-15 mm); stigma a V-shaped mark with a narrow line from
posterior margin; postmedial line straight (plate
2, figures 32, 33) ..................... pasiphaea
p. 92

Larger species (wing length 16-19 mm); stigma
an outwardly curving arc; postmedial line indented opposite stigma (plate 2, figures 34-39)
............................................ 4

4. Basal 213 of hindwing yellow ..... . .. .... . . sansoni
p. 93
2
Basal 13 of hindwing brown or gray brown . . . . . 5
5. Forewing with a contrasting longitudinal pale
band extending from postmedial line to middle
of median area; postmedial line distinct, pale
lined from costa to tip of silver stigma (plate
2, figures 38, 39) ...................... flagellum
p. 93
Forewing with median area unicolorous; postmedial line barely evident (plate 2, figures 34,
35) ..... ... ..... . ... ....... ........... . rubida
p. 92
6. Forewing coloration tan or light brown; stigma
a globular, teardrop-shaped mark (plate 2, figures 28, 29) ............. ...... . .... .. metallica

p. 90
Forewing coloration brown, reddish brown or
gray; stigma an elongate elbowed spot or consisting of two spots . . . . . . . . . . . . . . . . . . . . . . . . . . 7
7. Forewing ground color bright pinkish-reddish
brown with a series of contrasting transverse
bands in subterminal area (plate 2, figure 13)

...... ...... . .... ........ .. . .. .. . ...... . mappa
p. 85
Forewing ground color brown or gray; subterminal area frequently with darker shading distally along subterminal line but without series
of contrasting transverse bands . . . . . . . . . . . . . . . 8
8. Forewing bright reddish brown with paler buffybrown shading in anterior portion of median
and subterminal areas distal to reniform spot
and in terminal area; stigma consisting of two
large globular spots; posterior margin of reniform spot with short silver line (plate 2, figures
23, 24) ............................. bimaculata
p. 88
Forewing gray, gray brown, or dark brown, with
anterior portion of median and subterminal
areas distal to reniform spot similar in color
to other areas of wing; stigma consisting of an
elongate elbowed spot or a V-shaped mark followed by a round silver spot . . . . . . . . . . . . . . . . . 9
9. Forewing with reniform spot (rectangular spot
with irregular dark outline anterior to junction
of veins M 2 , M 3 , and CuA,) separated from
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postmedial line by distance ofless than ½ width
of spot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Forewing with reniform spot separated from
postmedial line by distance equal to width of
reniform spot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
l 0. Forewing gray with silver-gray paler areas (plate
2, figures 19-22) . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Forewing brown with purplish-gray paler areas
(plate 2, figures 25-27) . . . . . . . . . . . . . . . . . . . . . 12
11 . Silver stigma of forewing a small, downward
pointing V (plate 2, figures 19, 20) . . . . . . . . v-alba
p. 87
Silver stigma offorewing a large, hook-shaped,
outwardly pointing mark (plate 2, figures 21,
22) .... .... . .. . ....... . .. .. .... . . ..... speciosa
p. 87
12. Postmedial line of forewing only slightly sinuous; orbicular spot obscure or absent; occurring on Pacific Coast of central California from
Mendocino County to San Mateo County .. labrosa
p. 90
Postmedial line of forewing strongly sinuous;
orbicular spot a distinct dark circle; occurring
on Pacific Coast from Ketchikan, Alaska to
Mendocino County, California; also recorded
from Mingan Island in eastern Quebec .. . . corusca
p. 89
13. Forewing ground color dark reddish brown with
metallic-bronze reflections; all maculation indistinct; no distinction between subterminal
and terminal areas ........... .. . .. . .. precationis
p. 82
Forewing coloration gray, brownish gray, or
pale reddish brown without dark metallicbronze reflections; terminal area pale, contrasting with dark shading in subterminal area adjacent to subterminal line . . . . . . . . . . . . . . . . . . . 14
14. A small but distinct black dash from anterior
¼ of subterminal line pointing toward postmedial line; underside of forewing with pale
streaks at position of stigma and from reniform
spot to position of subterminal line . . . . . . . . . . 15
No black dash from anterior ¼ of subterminal
line pointing toward postmedial line; underside of forewing with pale streak only at position of stigma . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
15. Ground color offorewing pale gray, rarely with
some areas of reddish-brown shading; black
dash projecting from subterminal line sharply
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defined; widely distributed in western North
America ... . . ... . ... . ........... ... . californica
p. 84
Ground color of forewing brown; black dash
projecting from subterminal line not sharply
defined; known in North America only from
Greenland .. . .... . .. . . . ......... ... ... gamma
p. 83

16. Larger species (wing length 17-20 mm); pale
areas on forewing pale blue gray, darker areas
olive brown; median line absent below stigma;
widely distributed in boreal forest habitats . .
. ..... .. .. . .. ... .. . ..... . ........ pseudogamma
p. 87
Smaller species (wing length 14-16 mm); shading on forewing buffy brown and dark brown
with light-bronze reflections; median line
prominent below stigma; occurring in northwestern North America . . . . . . . . . . . . . . . . buraetica
p. 86

precationis

GROUP

Autographa precationis (Guenee)
PL . 2, FIGS. 3-5; PL. D, FIG. 1; PL. L,
FIG. 6. TEXT FIGS. 4 a, b, d; 29 (RWH 8908).
Plusia precationis Guenee, 1852, in Boisduval
and Guenee, Histoire Naturelle des Insectes.
Species General des Lepidopteres, 6: 344.
Type locality: North America. [USNM]
NOTE-Plusia precationis Guenee was based on six
specimens. A male specimen in the USNM with a
small circular label with the word "Baltimore" has
been labeled and is hereby designated LECTOTYPE.

Phytometra precationis ab. tana Strand, 1917
(1916), Archiv far Naiurgeschichte, 82A(2): 49.
Type locality: North America. [BMNH]
NOTE-The name tana was proposed as an aberration and is an unavailable infrasubspecific name.

Autographa precationis is the most atypical species
in the genus as defined in this work. In particular
the valve is long and straplike; the appearance is
rust red; the stigma is comma shaped and may be
broken into two parts; and the maculation is poorly
defined. The North American species most likely to
be confused with precationis on superficial appearance is Pseudoplusia includens (Walker). The forewing of includens is more elongate and the general
color is brown without the rust-red tints of precationis. There is a general, dull-brassy sheen to incluFASCICLE 25.1 : I 99 I
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dens. There may be a few brassy tints in precationis,
but they are limited in extent. Finally, includens
usually has a black spot on the forewing adjacent to
the basal line and a dark-brown spot in the fringe
opposite vein M 3 ; these dark spots are absent in
precationis.
The larva of precationis is green with three pairs
of lines on the back; a thin, irregular dorsal line, a
slightly wider addorsal line that runs through the
dorsal (D 1) pinacula, and a subdorsal line similar
to the dorsal line. The pinacula are green with white
around the base of the setae, except for the subdorsal
pinacula above the lateral line, which are entirely
black, or have a black ring around the setal socket.
The white lateral line extends through and slightly
above the spiracles; it is bordered dorsally by dark
shading that forms a black line above the lateral
line. The sides, particularly below the lateral line,
are flecked with white. The skin is covered with
minute spinules; these are much darker and more
numerous in the dark band immediately above the
lateral line. The head is brownish green with a prominent black lateral line on each side that covers all
the stemmata; in some specimens these lines are
expanded and cover most of the head. Superficially,
the larva of precationis is similar to that of Pseudoplusia includens. Both species often have prominent black subdorsal pinacula above the lateral line,
the lateral line edged with black dorsally, and a black
lateral line on each side of the head. In precationis,
the lateral line on the head is very wide and covers
the stemmata, and sometimes all of the head, whereas in includens this line is narrow and covers only
a few of the stemmata. The two species also can be
distinguished by the setal characters given in the
larval key. The larva of precationis feeds on a wide
variety of herbaceous plants in Apiaceae, Asteraceae, Brassicaceae, Chenopodiaceae, Convolvulaceae, Fabaceae, Malvaceae, Plantaginaceae, and
Verbenaceae; it is an occasional pest of garden plants.
This is a common species, occurring throughout
the eastern United States and Canada as far north
as central Quebec and Nova Scotia and as far south
as northern Mississippi and northern Georgia.
Westward it occurs in the plains from southern
Manitoba to Kansas. Specimens have also been taken
in western Nebraska and central Wyoming representing the westernmost extensions of the species'
range. There is no apparent geographical variation
in the species. Adults have been collected from May
until October in the northern part of its range and
from March until November in the South.
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FIGURE 29: DISTRIBUTION OF MATERIAL
EXAMINED OF AVTOGRAPHA PRECATIONIS .

gamma

GROUP

Autographa gamma (Linnaeus)
PL. 2, FIGS. 6-8; PL. D, FIG. 2;
FIG. 7. TEXT FIG. 30.

PL.

L,

Phalaena Noctua gamma Linnaeus, 1758, Systema Naturae, edition 10, 1: 513.
Type locality: Europe. [LS ?]
Plusia gamma var. gammina Staudinger, 1901,
in Staudinger and Rebel, Catalog der Lepidopteren des Palaearctischen Faunengebietes,
1: 238.
Type localities: Syria; Pontus, Turkey. [HUMB]
NOTE-Plusia gamma var. gammina Staudinger is

based on a series of syntypes. Designation of a lectotype is left to a revision of the gamma group in
the Palearctic.

Plusia gamma ab. alepica Nitsche, 1911, Verh.
K.-K. Zool.-Bot. Ges. Wien, 61: 52.

Type locality: Rohrwald [Austria].
NOTE-The name alepica was proposed as an aberration and is an unavailable infrasubspecific name.

Autographa gamma is primarily a palearctic species
occurring in our area only in southern Greenland.
Superficially, it and californica are very similar;
however, the forewing streak from the subterminal
line characterizing californica is not as sharply defined in gamma; and the forewing coloration of
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pha species, do not end before reaching the cutting
margin of the mandible. The larvae feed on a wide
variety of herbaceous plants. In the Palearctic Region Autographa gamma is considered to be a major
agricultural pest, particularly on various vegetable
crops in the genus Brassica (Brassicaceae). It has
also been reported on a wide variety of other herbaceous plants such as Apiaceae, Asteraceae, Fabaceae, Lamiaceae, Polygonaceae, and Urticaceae.
This species occurs along the southern coast of
Greenland and is not known from elsewhere in the
New World. It has an extensive range in the Palearctic from Europe in the West to Japan in the East.
In Greenland adults fly during June, July, and August.
californica

GR o u P

Autographa californica (Speyer) (Alfalfa
FIGURE 30: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
AUTOGRAPHA GAMMA AND CALIFORNICA .

Looper*; Autographe de la Luzerne, m. , Fr.)
PL. 2, FIGS. 9-12; PL . 4, FIG. 9; PL. D,
FIG. 3; PL. L, FIG. 8. TEXT FIGS. 1 a; 30
(RWH 8914).

gamma has a distinct dull-brown tint to it, whereas
that of californica is usually pale gray and black.
However, a rare form of californica has a reddishbrown forewing. Genital differences are numerous:
the aedoeagus of gamma has a large spine at the
base of the vesica that is absent in californica; the
distal ½ of the vesica is covered with conical spines
in gamma but with minute spinules in californica;
a thin, clubbed process arises from the top of the
juxta in gamma; this process is leaflike and not
clubbed in californica; the corpus bursae is uniformly wide in gamma, constricted in the middle in californica; and the apex of the appendix bursae is
deeply pigmented dark brown in gamma but is
transparent in californica. Individual variation is
extensive in gamma, particularly the forewing may
be distinctly marked to smooth dull brown and
sometimes has a slightly gray tinge.
The larva of gamma is very similar to that of
californica. In both species the subdorsal white line
is relatively broad so that the pinaculum of each
seta D 1 appears as a green circle within this line. In
both species, and in precationis, the lateral lines on
the head are prominent and may be expanded to
cover most or all of the head. Both gamma and
californica have granular larval skin with the granules forming black rings around the dorsal and ventral pinacula; and the ridges on the inner surface of
the mandible, unlike those in most other Autogra-

Plusia gamma var. californica Speyer, 1875,
Stettiner Ent. Zeit., 36: 164.
Type locality: California, USA. [Syntypes in
HUMB]
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Plusia california [sic] var. russea Hy. Edwards,
1886, Ent. Americana, 2: 170.
Type locality: Colorado, USA. [AMNH]
Autographa californica is a dark gray-black species
with a slightly purple tint. In North America it is
easily confused with pseudogamma but can be distinguished from pseudogamma by the presence of a
thin black streak running from the subterminal line
to the postmedial line about ¼ the length of the
subterminal line from the wing apex. Autographa
californica has a darker gray ground color than pseudogamma and lacks the distinct violet tint on the
fore wing of that species. The postmedial line of the
forewing has two teeth below the reniform spot with
one of the teeth pointing toward the apex of the
silver stigma. The stigma is the typical fish-hook
type with a constricted middle and rounded apex.
The second segment of the labial pal pus is strongly
fringed with hair ventrally, and the hair on the frons
protrudes prominently. Superficially, californica
might be confused with Rachiplusia ou (Guenee);
however, the presence of spines on the tibiae of ou
and their absence in californica will immediately
separate the two. Usually, ou is lighter gray, and the
FASCICLE 25.1: 1991
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basal area of the hindwing does not contrast as
strongly, (plate 1, figures 21, 22) with the outer margin as it does in californica (plate 2, figures 9-12).
The closest relative of californica is the Old World
species Autographa gamma (Linnaeus). There has
been recent concern that gamma may be introduced
into agricultural areas of the United States or Canada. Therefore it is important to be able to tell the
two species apart. Superficially the two are quite
similar; however, the distinct black streak extending
from subterminal line of the forewing characterizing
californica is weakly defined and diffuse in gamma.
Differences in genitalia are discussed under gamma.
The larva of californica is a dull green with three
pairs of white lines on the back. The dorsal and
subdorsal lines are narrow and wavy. The addorsal
line between them is much wider so that the uppermost pinacula (D 1) are contained as green circles
within the line. The wide, white lateral line extends
almost to the lower margin of the spiracles. The
pinacula on the back and sides, except the subdorsal
(SDl) pinacula, are green with white around the
setal sockets; the setal sockets of the subdorsal setae,
and those on the head, are ringed with black. The
sides, particularly below the lateral line, are flecked
with white. The head is brownish green, usually with
a black lateral line that extends through the stemmata. The larva of californica is very similar to that
of gamma; the differences between the two species
are given in the larval key. The larva of californica,
commonly called the alfalfa looper, is a pest of a
variety of vegetable and forage crops. Eichlin and
Cunningham (1978) list more than 40 genera
of herbaceous plants and 10 genera of woody
shrubs in the Apiaceae, Aquifoliaceae, Asteraceae,
Boraginaceae, Brassicaceae, Caprifoliaceae, Chenopodiaceae, Cucurbitaceae, Ericaceae, Fabaceae,
Grossulariaceae, Liliaceae, Lamiaceae, Linaceae,
Malvaceae, Plantaginaceae, Poaceae, Podocarpaceae, Polygonaceae, Rhamnaceae, Rosaceae, Rutaceae, Scrophulariaceae, Solanaceae, Verbenaceae,
and Vitaceae as foodplants for californica.
A. californica occurs commonly and widely
throughout the western United States and Canada
from southern British Columbia to Baja California
and east to Manitoba, South Dakota, Colorado, and
New Mexico. It has also been collected at Anchorage
and Fairbanks in Alaska. A specimen has been collected in southern Michigan, well outside of the normal range. We have not seen material of californica
from Mexico, other than from northern Baja Peninsula, but probably it is widely distributed in northernmost Mexico. Californica is multivoltine in the

South, with adults present throughout the growing
season; it is apparently univoltine in the North, with
adults occurring in mid- to late summer.
jota

GROUP

Autographa mappa (Grote and Robinson)
PL. 2, FIG. 13; PL. D, FIG. 4; PL. M, FIG.
1. TEXT FIGS. 2 a, h; 31 (RWH 8912).

Plusia mappa Grote and Robinson, 1868, Trans.
Amer. Ent. Soc., 2: 204.
Type locality: Canada. [unknown]
Autographa mappa is one of the more distinctive
species of the genus in North America. The forewing
ground color is a bright pinkish reddish brown; the
maculation can only be called "busy" with many
contrasting shades and wavy lines; the stigma consists of a silver V-shaped mark from the posterior
margin of the orbicular spot and a single silver dot
on the midpoint of the median line; a distinctive
light-violet band is distal to the postmedial line,
particularly in the anterior½ of the wing and another
more diffuse one beyond the reniform spot; the subterminal line is preceded by a prominent black line
and followed by a rust-red band in the violet-colored
terminal area. The hindwing has the outer 113 dark
brown, the basal 213 pale buffy brown, with darker
brown shading on the median line and discal spot,
and a prominent dark-brown terminal line.
In the male genitalia the clasper is located at about
213 the length of the valve, and the outer margin of
the valve has prominent setae; the apex of the uncus
is swollen with a strong apical tooth; the dorsoapical
end ofthejuxta has a produced ridge; and the vesica
has a single strong, slender spine with a produced
base. In the female genitalia the ostium bursae is
funnel shaped with its anterior margin a series of
folds; internally there is a rectangular spinose ridge;
the ductus bursae lacks an evagination near its junction with the ostium bursae; the ductus bursae is
rugose but with a distinct nonsclerotized articulation at ¼ the distance from the ostium bursae. The
closest relatives of mappa are a Eurasian species
complex including Autographa pulchrina (Haworth),
A. jota (Linnaeus), and A. buraetica (Staudinger);
the latter species reaches our area in the Northwest.
The larva is green with three pairs of wavy-white
lines on the back; the upper two pairs, the dorsal
and addorsal lines, are wider and irregular and tend
to fuse together. The pale-yellow lateral line is wider
than the dorsal lines; its lower margin is above the
85
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NOTE-Plusia pulchrina var. gammoides Speyer,
1875 is a primary homonym of Plusia gammoides
Blanchard, 1852.

Plusia pulchrina var. buraetica Staudinger, 1892,
Deutsche Ent. Zeits., Iris, 5: 370.
Type locality: Kentei, Mongolia. [HUMB]
NOTE-Three syntypes of this species are in MNHU,
two males and a female. All bear the label "Origin."
One male was labeled "Plusia buraetica Stgr. Iris
1892, V, p. 370. Lectotype" by C. Dufay, but we can
find no record of this designation having been published. We designate this specimen as LECTOTYPE.

FIGURE 31: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
AUTOGRAPHA MAPPA AND BURAETICA.

spiracles. The head is buffy green and lacks the black
lateral line present in many Autographa species. The
pinacula are green with white around the setal sockets, except that the sockets of the subdorsal setae
and those on the head are ringed with black. The
larval skin is covered with isolated sharp-tipped
granules. Crumb (1956) reported Urtica /yallii S.
Wats. (Urticacae) as the foodplant, but it also feeds
on other species of nettles; it has also been found
on blueberry (Vaccinium sp., Ericaceae) (H. Hensel,
personal communication).
This species has a wide distribution in northern
North America from Newfoundland to British Columbia. In the East its range follows the Canadian
Zone forests into the northerly states (Maine, New
H~mpsh~re, western Massachusetts, Michigan, and
W1sconsm). In the West it occurs in the Cascades
as far south as northern Oregon and in the Rocky
Mountains as far south as Colorado. Mappa does
not exhibit significant individual or geographical
variation. Adults have been collected in June and
July.

Autographa buraetica (Staudinger)
PL.

M,

2,

14, 15;

PL.

TEXT FIG.

31.

FIGS.

FIG.

2.

D,

FIG.

5;

PL.

Plusiapu/chrina var. gammoides Speyer, 1875,
Stettiner Ent. Zeit., 36: 103.
Type locality: Danzig, Poland. [HUMB]
~ - - --
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Buraetica was recently discussed by Lafontaine
(1986), who recorded its occurrence in northwestern
North America for the first time and gave figures of
the male and female genitalia to illustrate the differences between it and Autographa pulchrina
(Haworth) because the two species have been treated
as subspecies of pu/chrina. In general, buraetica can
be distinguished from pu/chrina by the brown rather
than reddish-brown forewing coloration. Its closest
North American relative is Autographa mappa although the two are abundantly distinct superficially.
Autographa buraetica is most likely to be confused
with pseudogamma. Autographa buraetica is on the
average a smaller species (wing length: 14-16 mm)
than pseudogamma (wing length: 17-20 mm). The
forewing of buraetica has a strong medial line from
the bottom of the stigma to the posterior margin
that is absent in pseudogamma; the general coloration of pseudogamma has a definite violet tint but
that of buraetica is dark rusty brown; and the teeth
of the postmedial line opposite the stigma in the
forewing usually are tinted with brassy yellow in
pseudogamma, but not so in buraetica. The marginai iiJ and basal 2/J of the hindwing are suffused
with dull brown in buraetica, but in pseudogamma
the basal 2/J of the hindwing is distinctly lighter than
the marginal 113. The diverticulum of the vesica in
buraetica is 3-4 x longer than wide, but in pseudogamma the evagination is small and no longer
than wide. The ductus bursae enters the corpus bursae laterally in pseudogamma, but in buraetica the
connection occurs at the posterior end of the corpus
bursae. The North American specimens of buraetica
do not show any significant variability in color or
pattern.
The immature stages and larval foodplants are
unknown.
Within North America buraetica is known from
Alaska, Yukon, western Northwest Territories, and
northernmost British Columbia. The species is pri- - - - - --
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marily palearctic and was considered to be a species
of the eastern Soviet Union, Mongolia, and Japan.
More recently it has also been found in Finland,
Sweden, and central China and perhaps has an extensive distribution in the northern USSR. Adults
fly in July.

Autographa pseudogamma (Grote)
PL.

M,

2,

FIGS.

FIG.

3.

16-18;

TEXT FIG.

D, FIG. 6;
32 (RWH 8913).

PL.

PL.

Plusia pseudogamma Grote, 1875, Can. Ent.,
7: 203.

Type locality: Cape Breton Island, Nova Scotia,
Canada. [BMNH]
Phytometra pseudogamma ab. freya Strand,
191 7 ( 1916), Archiv fiir N aturgeschichte, 82A(2):
49.
Type locality: Newfoundland, Canada. [BMNH]
NOTE-The name freya was proposed as an aberration and is an unavailable infrasubspecific name.

Autographa pseudogamma is most likely to be confused with buraetica, which is restricted to northwestern North America and is absent throughout
most of the range of pseudogamma. The characters
separating the two species are discussed under buraetica. Pseudogamma might also be confused with
Autographa californica but can be distinguished from
that species by the absence of a thin black streak,
extending from the subterminal line to the postmedial line and parallel with the anterior margin at
¼ the length of the subterminal line from the wing
apex, that is present in californica. Autographa pseudogamma is also paler than californica and has a
distinctive violet tint on the forewing.
The immature stages of pseudogamma are unknown.
Autographa pseudogamma appears to be a denizen of Canadian Zone forests from Labrador, Newfoundland, and northern New England westward
across Canada to eastern British Columbia, Yukon,
and western Alaska. Its range extends southward in
the Rocky Mountains to northern New Mexico and
central Arizona and in the Sierra Nevada to Yosemite National Park. It also occurs in the Black Hills
of South Dakota and adjacent Wyoming and in the
Ruby Mountains of Nevada. Adults have been collected from late June until early August.

Autographa v-alba Ottolengui
PL.

M,

2,

FIGS.

FIG.

4.

19, 20;

TEXT FIG.

PL. D, FIG. 7;
33 (RWH 8921).

PL.

Autographa v-alba Ottolengui, 1902, Jour. New
York Ent. Soc., 10: 73, pl. 6, fig. 2.
Type locality: Yellowstone Park, Wyoming,
USA. [AMNH]
Autographa v-alba is an attractive species from the
Rocky Mountain region of western Canada and the
United States. The forewing is a dark violet gray;
the basal area is distinctly lighter than the median
area; the subterminal line has three teeth in it and
is preceded by an almost velvety dark violet-gray
shade that contrasts sharply with the much lighter
gray terminal area; the antemedial and postmedial
lines are white and prominent and contrast with the
dark median area. The diverticulum of the vesica
is about 1.5 x longer than wide, and the apical spine
arises from a broad sclerotized plate. The valve is
much shorter than that of pseudogamma, and the
dorsal margin of the valve is slightly up-turned at
the apex. Autographa v-alba conceivably might be
confused with speciosa; however, the forewing of
speciosa has a distinctly dark-brown cast to it rather
than the paler violet-gray coloration of v-alba; the
stigma in v-alba is smaller than in speciosa and takes
the shape of a small "V." In speciosa the stigma is
a more conventional comma-shape. The diverticulum of the vesica in v-alba is much shorter than
that in speciosa, in which the diverticulum is about
6 x as long as wide and is associated with a second
small, ovate diverticulum. Autographa speciosa is
known from three localities, Vancouver Island,
southwestern Oregon, and the northern end of the
Sierra Nevada Mountains in California; these localities are west of the range of v-alba.
The larva and its foodplants are unknown.
Autographa v-alba occurs from southern British
Columbia and Alberta to southern Washington,
northeastern Oregon, central Idaho, northern Wyoming, and the Wasatch Mountains in central Utah.
There is no apparent geographical and little individual variation. Adults have been collected from
early July until late August.

Autographa speciosa Ottolengui
PL.

M,

2,

FIGS.

FIG .

5.

21, 22;

TEXT FIG.

PL. D, FIG. 8;
33 (RWH 8919).

PL.

Autographa speciosa Ottolengui, 1902, Jour.
New York Ent. Soc., 10: 73, pl. 6, fig. 9.
Type locality: Canada, British Columbia, Vancouver [Island?]. [AMNH]
Autographa speciosa is an elegant species known
primarily from Vancouver Island. The forewing is
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FIGURE 32: DISTRIBUTION OF MATERIAL
EXAMINED OF A UTOGRAPHA
PSEUDOGAMMA .

•·

a combination of light violet gray and dark, velvety
brown; the basal area is light and contrasts sharply
with the dark-brown median area; the postmedial
line is followed by a light violet-gray shade, particularly along the costa. Also the terminal area is light
and contrasts sharply with the outer ½ of the subterminal area. The diverticulum of the vesica is very
long, about 6 x longer than wide, and is associated
with a secondary ovate diverticulum. Autographa
speciosa might be confused with v-alba. The features
distinguishing the two can be found under v-alba.
The larva and its foodplants are unknown.
This species is known almost entirely from the
vicinity of Quamichan Lake, southern Vancouver
Island, British Columbia, where almost 100 specimens have been collected. There is, however, one
specimen from Plumas County in northeastern Caiifornia (plate 2, figure 22) and one from Josephine
County in southwestern Oregon. These two specimens are slightly lighter and larger than the material
from Vancouver Island. Adults have been collected
from late June until early August.
bractea

GROUP

Autographa bimaculata (Stephens)
PL.

M,

2,

23, 24; PL . D , FIG . 9; PL.
6. TEXT FIGS. 3 a, 34 (RWH 8911).

FIGS.

FIG.

Plusia bimaculata Stephens, 1830, Illustrations
of British Entomology, Haustellata, 3: 103.
Type locality: Unknown. [BMNH]
Plusia u-brevis Guenee, 1852, in Boisduval and
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spec iosa

FIGURE 33: DISTRIBUTION OF MATERIAL
EXAMINED OF AUTOGRAPHA V-ALBA AND
SPECIOSA .

Guenee, Histoire Nature/le des Insectes. Species
General des Lepidopteres, 6: 341.
Type locality: New York, USA. [BMNH]
No TE- Two female syntypes are in the BMNH. One
of them labeled "U.S. America, Doubleday, 46-110/
372/ Syntype" is hereby designated as LECTOTYPE.

Phytometra bimaculata ab. adapa Strand, 191 7
(1916), Archiv far Naturgeschichte, 82A(2): 49.
Type locality: Canada. [BMNH]
NOTE-The name adapa was proposed as an aberration and is an unavailable infrasubspecific name.
NOTE-Aberration adapa Strand, 1917 was misspelled as adapta in Franclemont and Todd ( 1983:
130).

Autographa bimaculata is a dark-tan to light rustybrown species from the Canadian Zone of Canada
and the United States. The posterior halves of both
the antemedial and postmedial lines of the forewing
are silvery or light golden. The species might be
confused with metallica, which also has a tan-colored forewing; however the stigma of bimaculata is
composed of two large silver marks, not a single
large tear-drop shaped mark as in metallica, and the
forewing in bimaculata is darker and usually has a
distinct rusty tint that is absent in metallica. Shade
and hue of the forewing vary; a few individuals are
dark rusty, and a few are medium tan without rusty
tints.
The larva of bimaculata is green with three pairs
of white lines on the back. These lines are narrow

NOCTUOIDEA
and interrupted and look more like series of dashes
than continuous lines. The lateral line is white, about
2/J as wide as the height of the spiracles, and extends
almost to the lower margin of the spiracles. The
pinacula on the back and sides, except the subdorsal
(SDI) pinacula, are green with white around the
setal sockets. The setal sockets of the subdorsal setae, and those on the head, are green. The sides,
particularly below the lateral line, are flecked with
white. The skin is covered with minute spinules.
The head is green, without a black lateral line. Eichlin and Cunningham (1978) recorded dandelion
(Taraxacum officinale L., Asteraceae) as a foodplant. It has also been reared on plantain (Plantago
major L., Plantaginaceae), stinging nettle (Urtica
dioica L., Urticaceae); and like most species of Autographa, the species is probably a fairly general
feeder on herbaceous plants.
This species occurs throughout most of Canada
except for the Far North and Northwest. In eastern
United States it occurs in New England, New York,
Michigan, Wisconsin, and western Pennsylvania.
There is a single specimen labeled Long Island representing the southern limit of the species in the
East. In western United States bimaculata has been
collected in the Black Hills of South Dakota and in
Colorado and northern New Mexico. There is no
apparent geographical variation in the species. Adults
have been collected in July and August.

Autographa corusca (Strecker)
PL.

2, FIGS. 25, 26; PL. E, FIG. l;
7. TEXT FIG. 35 (RWH 8918).

PL.

M,

FIG.

Plusia corusca Strecker, 1885, Proc. Acad. Nat.
Sci. Philadelphia, 37: 178.
Type locality: Colorado, USA. [FMNH]

The two species corusca and labrosa are extremely
close superficially and morphologically. Superficially, the two are characterized by a mottled forewing and a dark rusty-red coloration with a slight
violet tint, particularly immediately following the
postmedial line and in the terminal area. The ductus
bursae is long with an evagination immediately following its junction with the ostium bursae. The corpus bursae lacks a sclerotized patch, and the ostium
bursae is roughly quadrate with a caudal lip. The
male genitalia are typical for the genus; the setae
along the outer margin of the valve are strong, giving
a slightly scalloped appearance to the valve margin;
the clasper is elongate, exceeding the costal margin
of the valve.
In general, corusca is the more mottled appearing

FIGURE 34: DISTRIBUTION OF MATERIAL
EXAMINED OF AUTOGRAPHA BIMACULATA.

of the two species. In the fore wing, the reniform
spot is strongly marked in corusca with an outer
thin black band and spots of white. In contrast, the
reniform spot usually is very poorly defined in labrosa. The posterior ½ of the postmedial line in
corusca consists of white scallops, and the postmedial line continues to the costa of the wing; in
labrosa the posterior ½ of the postmedial line is
waved, and the postmedial line becomes obscure
close to the costa. The dark rusty-red band in the
subterminal area of labrosa projects outward as
blotches or triangular streaks to the outer margin in
the middle of the terminal area. These streaks or
blotches are not as apparent, or are absent, in corusca; and the stigma of corusca is much more likely
to be divided into two parts, or strongly constricted
in the middle, much less so in labrosa. The ductus
bursae is slightly longer in labrosa than in corusca.
The larva of corusca was briefly described by
Crumb (1956). Based on this description, the larva
resembles that of mappa except that the setal sockets
on the head are not surrounded by a narrow black
ring as in mappa. Crumb ( 19 56) recorded alder (A/nus sp., Betulaceae) as the foodplant. Eichlin and
Cunningham ( 19 78) listed purple sage (Salvia leucophylla Greene, Lamiaceae) as a foodplant; this
plant occurs in southern California outside of the
range of corusca.
Autographa corusca and labrosa have almost exclusive ranges. Autographa corusca is the more
widespread of the two species occurring from northern British Columbia and the Panhandle of Alaska
southward, primarily along the Pacific Coast, to
Mendocino County in northern California. There is
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Plusia scapularis Hy. Edwards, 1882, Papilio,
2: 127.
Type locality: Washington Territory, USA.
[USNM]
Plusia lenzii French, 1889, Can. Ent., 21: 161.
Type locality: Siskyon [sic], California, USA.
[Type destroyed]

FIGURE 35: DISTRIBUTION OF MATERIAL
EXAMINED OF A UTOGRAPHA COR USCA AND
LABROSA .

also a specimen from the Mingen Islands in eastern
Quebec, a remarkable disjunction in range; .however, disjunct western species of plants occur m the
same area. Autographa labrosa, in contrast, occurs
in coastal California from Mendocil\O County to the
San Francisco Bay area. Eichlin and Cunningham
(1978) recorded the species from Colorado on the
basis of the supposed type locality. We suspect that
the type locality given, as for so many of Strecker's
type localities, is incorrect. Adults of corusca have
been collected from late June until late August.

Autographa labrosa (Grote)
PL.

8.

2,

FIG.

27; PL. E, FIG. 2;
35 (RWH 8920).

PL.

M,

FIG.

TEXT FIG.

Plusia labrosa Grote, 1874, Proc. Acad. Nat.
Sci. Philadelphia, 1874: 207.
Type locality: Saucalito [Sausalito, Marin
County], California, USA. [BMNH]
ThP irlPntifying rh<>r<>rters of !abrosa and its sepa-

ration from corusca are discussed under corusca.
This species is known only from coastal California
from Mendocino County southward to the San
Francisco Bay area.
Eichlin and Cunningham (1978) listed figwort
(Scrophularia californica Cham. & Schlecht.,
Scrophulariaceae) as a foodplant. Adults have been
collected from late March until early September.

Autographa metallica (Grote)
PL.

2, FIGS. 28, 29; PL. E, FIG. 3;
1. TEXT FIG. 36 (RWH 8917).

PL.

N,

FIG.

Plusia metallica Grote, 1875, Bull. Buffalo Soc.
Nat. Sci., 2: 311.
Type locality: California, USA. [BMNH]
90

P/usia lenzi Smith, 1893, U. S. Natl. Mus. Bull.,
44: 253.
Type locality: Siskyon [sic], California, USA.
[Type destroyed]
NOTE-Plusia lenzi Smith is an unjustified emendation of Plusia lenzii French and hence has the
same type specimen and type locality.

Phytometra metallica ab. kasloensis Strand,
1917 (1916), Archiv far Naturgeschichte, 82A(2):
50.
Type locality: Kaslo, British Columbia, Canada. [BMNH]
NOTE-The name kasloensis was proposed as an
aberration and is an unavailable infrasubspecific
name.

Autographa metallica belongs to a group of species
including the palearctic aemula [Denis and Schiffermiiller ], bractea [Denis and Schiffermiiller], kostjuki Klujtshko, and excelsa (Kretschmer). Probably,
its closest relative is excelsa from the eastern USSR,
China and Japan. Metallica has a distinctive, almost ~niform brown color to the forewing. The stigma of the forewing is simple, large, and tear-drop
shaped. It might be confused with bimaculata, which
has the same general coloration; however, the stigma in bimaculata consists of two separate parts or
is constricted in the middle. The size of the stigma
and the shade of the forewing vary slightly. The
valve is slightly clavate with strong setae along the
ventral margin; the clasper is long and slightly sigmoid in shape; the spine in the vesica is strong and
the portion of the vesica, in which it is located, is
slightly spiculate. The ductus bursae is very long
with an evagination near its junction with the
ostium bursae, and the corpus bursae lacks an ovate
sclerotized patch.
A partial description of the larva of metallica was
given by Crumb (1956). However, it lacks a number
of characters critical for placement in the key to
larvae such as the number of subventral setae on
the fir~t abdominal segment and the appearance of
the mandible. Superficially the larva would resemFASCICLE 25.1: I

I
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ble that of Anagraphafalcifera or Autographa mappa. The food plants of metallica are unknown.
Metallica is found in the Pacific Northwest from
northernmost British Columbia and the Panhandle
of Alaska to southern Alberta, Washington, Oregon,
Idaho, and western Montana. An apparently disjunct population occurs in the central Sierra Nevada
from Plumas County to Alpine County. A single
specimen is from the Wasatch Mountains of central
Utah. No geographical variation is apparent. Adults
have been collected in July and August.
Autographa amp/a (Walker)
PL. 2, FIGS. 30, 31; PL. 4, FIG. 11; PL.
E, FIG. 4; PL. N, FIG. 2. TEXT FIG. 37
(RWH 8923).
Plusia amp/a Walker, [1858] 1857, List of the
Specimens of Lepidopterous Insects in the Collection of the British Museum, 12: 910.
Type locality: St. Martin's Falls, Albany River,
Hudson Bay, Ontario, Canada. [BMNH]
NOTE-The female specimen in the BMNH labeled
"Hudson's B., Albany R., St. Martin's Falls, Barnston, 44-17 / 52. Plusia amp/al Syntype" is hereby
designated as LECTOTYPE.

Plusia alterna Strecker, 1885, Proc. Acad. Nat.
Sci. Philadelphia, 37: 178.
Type locality: Colorado, USA. [FMNH]
Autographa amp/a is unlikely to be confused with
any other North American species of Autographa
although sometimes it is confused with Syngrapha
epigaea. The presence of a black spot near the apex
of the forewing in amp/a, the lack of a taillike extension to the stigma, and the more solidly dark
median area below the stigma in amp/a allow the
two species to be separated. The forewing is light to
medium gray contrasting sharply with the black posterior ½ of the median area. Although the median
area appears black, parts of it have a deep rust tinge;
the stigma is thin; and the thoracic and abdominal
tufts are very strong. The male valves are virtually
identical to those of mappa. The ductus bursae is
long, and lacks an evagination; and a weakly sclerotized bulla is on the anterior portion of the corpus
bursae.
The larva of amp/a is green with two pairs of white
lines on the back; the dorsal line is somewhat diffuse
and fairly wide, about 213 as wide as the dark green
middorsal line; it is probably the dorsal and addorsal
lines fused together. The subdorsal line is about ½
as wide as the dorsal line and is broken into a series

of dashes. The lateral line is pale yellow, about as
wide as the dorsal line; it extends through the spiracles except toward the posterior end of the abdomen.
The pinacula on the back and sides are green with
white around the setal sockets, except that the sockets of the subdorsal setae are entirely green. The
larval skin is covered with minute spinules. The
head is buffy green; the setal sockets are concolorous
with the head. Eichlin and Cunningham (1978) listed alder (A/nus sp.) and birch (Betula spp.) in Betulaceae, willow (Salix sp.), balsam poplar (Populus balsamifera L.), and trembling aspen (P. tremuloides
Michx.) in Salicaceae, cherry (Prunus sp.) and serviceberry (Amelanchier florida L.) in Rosaceae,
soapberry (Shepherdia canadensis (L.) Nutt.) in
Eleagnaceae, and wild raisin ( Viburnum cassinoides
L.) in Caprifoliaceae as foodplants. Presumably, the
species occurs on a wide variety of deciduous shrubs
and small trees.
Amp/a has a wide distribution in southern Canada
and the northern United States. It occurs from Newfoundland to the Pacific Coast of British Columbia,
and south to southern Pennsylvania and in the
mountains to North Carolina. In the West it occurs
as far south as central New Mexico, eastern Arizona,
northeastern Nevada, and central California. It has
also been collected at Skagway at the top of the
Alaskan Panhandle. Specimens from the western
United States have slightly paler, more silvery forewings than do those from other parts of the range.
The most extreme specimens, in terms of having
pale forewings, occur on the coast of northern California. Adults of amp/a have been collected from
late June until early August.
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FIGURE 37: DISTRIBUTION OF MATERIAL
EXAMINED OF AUTOGRAPHA AMPLA.

FIGURE 38: DISTRIBUTION OF MATERIAL
EXAMINED OF AUTOGRAPHA PASIPHAEIA.

Autographa pasiphaeia (Grote)
PL.

2, FIGS. 32, 33; PL. E, FIG. 5;
3. TEXT FIG. 38 (RWH 8915).

PL .

N,

Plusia pasiphaeia Grote, 1873. Bull. Buffalo Soc.
Nat. Sci., 1: 146, pl. 4, fig. 1.
Type locality: California, USA. [AMNH]

gion of the United States from southern Washington
to southern California. It occurs farther east in the
Sierra Nevada Mountains of California and in Oregon. No noticeable geographical variation is known.
Adults have been collected from August to October.

NOTE-The male lectotype of pasiphaeia was designated by Eichlin and Cunningham (1978: 32).

flagellum

FIG.

_,

Autographapasiphaeia is the smallest species of the
genus in North America. The general coloration is
brown with a slight orange tint. The postmedial line,
particularly the posterior ½, is silver white and is
straight from the posterior margin to the costa. The
antemedial line is also silvery white and generally
straight although it hooks inward at the costa. The
stigma is narrow and V-shaped with the tail at the
bottom of the V-mark angled outward perpendicuiar to the postmedial line. The male genitalia are
not particularly distinctive; however, the apical spine
of the vesica has a tear-drop shaped apex, and moderately well-developed spinules are at the distal end
of the vesica. The ostium bursae is cup shaped, and
the distal evagination of the ductus bursae is relatively small and globular. The posterior ½ of the
ductus bursae is folded like an accordian, but the
anterior ½ is pleated as in most Autographa species.
There is a moderately well-developed sclerotized
region in the corpus bursae near its junction with
the ductus bursae.
The larva of pasiphaeia is unknown. Eichlin and
Cunningham (1978) recorded hedge-nettle (Stachys
ajugoides Benth. and S. rigida Nutt., Lamiaceae) as
host plants for the species.
Pasiphaeia occurs throughout the West Coast re-
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Autographa rubida Ottolengui
2, FIGS. 34, 35; PL. 4, FIG. 10; PL.
E, FIG. 6; PL. N, FIG. 4. TEXT FIG. 39
(RWH 8909).

PL.

Autographa rubidus Ottolengui, 1902, Jour. New
York Ent. Soc., 10: 67, pl. 6, fig. 4.
Type locality: Winnipeg, Manitoba, Canada.
[AMNH]
NOTE-Aulographa rubida was based on three specimens. The specimen in the AMNH labeled "Type"
from Winnipeg, Manitoba has been labeled and is
hereby designated as LECTOTYPE.
No TE- The specific name was originally spelled rubidus, but it must be emended to rubida because Autographa is feminine in gender.

Autographa rubida is a rusty-red species with a slight
violet tint. Superficially, it might be confused with
precationis; however, it is a lighter species and has
the characteristic fish-hook stigma in the forewing.
The larva of rubida is green with three pairs of
narrow wavy white lines on the back. These six lines
are all similar in width. The lateral line is white or
pale yellow and only slightly wider than the dorsal
line; its lower margin is above the spiracles. The
pinacula, including those of the subdorsal setae, are
- - - --

- - - - - - ----" AS.C.Lc1 E 25 J • L9-9-,..____ _
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green with white around the setal sockets. The larval
skin is covered with flat-topped granules that give
it a ceramic tile appearance. The head is green with
a prominent black lateral line on each side and a
black spot on the frons that may cover all of the
frons; the setal sockets adjacent to, or within, the
black lateral lines are dark; those elsewhere are similar in color to the head. The natural foodplants of
rubida are unknown, but larvae have been reared
on dandelion (Taraxacum officinale L., Asteraceae)
and artificial diet and probably are general feeders.
Autographa rubida occurs in southern Canada
from Newfoundland to central British Columbia,
but in the United States it has been collected only
from Maine westward to northern Minnesota. Records in Eichlin and Cunningham (1978) from Pennsylvania, Illinois, and parts of New England probably are based on incorrectly identified specimens.
There is no discernible geographical variation in the
species. Adults have been collected from July to
September.

•

rubida

.a sanson i

FIGURE 39: DISTRIBUTION OF MATERIAL
EXAMINED OF AVTOGRAPHA RUB/DA AND
SANSON/ .

Autographa sansoni Dod
PL.

2, FIGS. 36, 37; PL. E, FIG. 7;
5. TEXT FIG. 39 (RWH 8910).

PL.

N,

FIG.

AutographasansoniDod, 1910, Can. Ent., 42:
349.
Type locality: Banff, Alberta, Canada. [USNM]
Autographa sansoni is one of the prettier species of
plusiines in North America. The base of the hindwing is bright yellow and contrasts sharply with the
dark smoky-brown outer 113 and the dark rusty-brown
forewing. The stigma is large and shaped like a curved
arc characteristic of this species-group. Superficially,
it might be confused with some of the larger yellowhindwinged species of Syngrapha, such as sackenii
and orophi/a. However, sansoni is consistently larger than any of these species of Syngrapha and the
stigmata! shape is very different (compare the figures
in the colored plates). The presence of spines on the
tibiae in Syngrapha and their absence inAutographa
is a consistent character to discriminate between the
genera.
The larva and its foodplants are unknown.
This species has been collected primarily in coniferous forest habitats in the mountains of Alberta,
British Columbia, northern Oregon, Idaho, western
Montana, and northwestern Wyoming. There are
also specimens from Palmer, Alaska and the Magdalena Mountains in central New Mexico. A single
specimen in the CNC from Alcove in western Quebec is well out of range, and the record must be

considered dubious unless additional collections are
made. There is no appreciable variation in the species. Adults have been collected in June and July.

A utographa flagellum (Walker)
PL.

2, FIGS. 38, 39; PL. E, FIG. 8;
6. TEXT FIG. 40 (RWH 8916).

PL.

N,

FIG.

Plusia flagellum Walker, [1858] 1857, List of
the Specimens of Lepidopterous Insects in the
Collection of the British Museum, 12: 909.
Type locality: St. Martin's Falls, Albany River,
Hudson Bay, Ontario, Canada. [BMNH]
Plusia monodon Grote, 1875, Can. Ent., 7: 202.
Type locality: Cape Breton Island, Nova Scotia,
Canada. [BMNH]
NOTE-The BMNH has a male that is possibly a
holotype; however, the original description does not
state the number of specimens in the type series, and
there is a female that may also be a type in BMNH
that, like the male, lacks locality data. The male labeled "Grote Coll. 82-54/ 2468/ 8/ Plusia monodon
Grote Type/ Syntype" is hereby designated as LECTOTYPE.

Plusia inso/ita Smith, 1895, Ent. News, 6: pl.
15, fig. 17.
Type locality: Calgary, Alberta, Canada.
[USNM]
NOTE-Plusia insolita was formally described in
1896 (Ent. News, 7: 30); however, the name was
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FIGURE 40: DISTRIBUTION OF MATERIAL
EXAMINED OF AUTOGRAPHA FLAGELLUM.

validated in 1895 with the publication of the name
with an illustration.

Autographa flagellum is a large, distinctive species
that occurs in the boreal forests of North America.
The most distinctive feature of the species is the
large, silvery stigma in the form of a gently curving
arc from the anterior end of the antemedial line to
the posterior 1/J of the postmedial line. The forewing
is dark brown with a very slight violet tint to it, and
a pale-yellow to golden shade is just below the stigma. The male genitalia are as described for the species group. In the female genitalia a strongly sclerotized region is in the corpus bursae lateral to the
insertion of the ductus bursae.
The larva of flagellum was described by Neil
( 1984); in most characters it is similar to that of
rubida but differs by the characters given in the key
to larvae. Eichlin and Cunningham listed Helianthus sp. and Liatris sp. in the Asteraceae as foodplants. Likely the species is a general feeder on a
wide range of herbaceous plants.
This species is primarily a species of the Canadian
Zone occurring across southern Canada from Newfoundland to eastern British Columbia. Its range
extends into the United States in Maine, Michigan,
and Wisconsin. A specimen in the CNC from central
Pennsylvania and one in the USNM from westcentral Colorado are well outside this distribution.
Adults have been collected from June to August.
GENUS

M egalographa Lafontaine and Poole
Gender: feminine.
Type species: Plusia biloba Stephens, 1830.
The generic placement of the species hitherto known
as "Autographa" biloba Stephens was suspect be-

cause of its geographic distribution. Autographa is
holarctic, whereas biloba is primarily a neotropical
species, occurring through Central and South America, and the Antilles, but also found throughout most
of the United States and southern Canada. Further,
all the close relatives of biloba are found in South
America. When the morphology of biloba and its
relatives is examined, the group represents an isolated genus of South American affinities.
The most distinctive superficial characteristic of
this new genus is the stigma of the fore wing. This
silvery stigma has the appearance of two large joined
hemispheres (plate 2, figures 1, 2), a shape not shared
with any other North American plusiine species,
and the posterior part of the reniform spot is partially shaded with silver. Secondly, all of the species
in the genus, except the type species biloba, have a
large apical spine in the vesica that appears to be
the result of the fusion of several spines into a dorsolaterally winged cornutus with an upcurved
hawksbill-shaped apex (text figure 3 d). The male
valve is rather simple, and round at the apex. The
spines found along the ventral margin of the valve
are much smaller and more poorly developed than
in all species of Autographa except precationis. The
clasper tends to be small relative to that of species
of Autographa. The basal processes of the sacculus
are very poorly developed although somewhat larger
in biloba than in the other species in the genus. The
vesica is short, about 1½ x the length of the aedoeagus with a subbasal pouch and in two species
a subapical pouch as well. The female genitalia of
biloba, even within the context of the variation found
in the species of Autographa, are unique. The ovipositor lobes are enlarged and earlike. In the ventral
membrane between the ovipositor lobes there is a
double sclerotized lobe. The posterior end of the
corpus bursae is a large globular structure representing mostly the appendix bursae. The corpus bursae is long and narrow anteriorly.
In addition to Megalographa biloba the following
species from the N eotropics are transferred to the
genus: Megalographa bonaerensis (Berg), NEW
COMBINATION (Plusia bonaerensis Berg) southern
Brazil, Paraguay, Uruguay, northern Argentina, Bolivia; Megalographa agualaniata (Dognin), NEW
COMBINATION (Plusia agualaniata Dognin) Andean
region, Bolivia to Venezuela, and Megalographa
monoxyla (Dyar), NEW COMBINATION (Plusia
monoxyla Dyar) Bolivia and Peru. Specimens of an
undescribed species from Costa Rica are in the U.
S. National Museum of Natural History and the
Canadian National Collection. The species bonaeFASCICLE 25.1 : 1991
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rensis has been attributed to the North American
fauna on the basis of Autographa solida Ottolengui,
1902, a junior synonym of bonaerensis. Ottolengui's
type was reputed to be from "Texas," from the collection of Herman Strecker. However, this species
is unknown outside of southern South America.
Specimens in Strecker's collection were notorious
for their dubious localities; therefore, we believe
that Mega/ographa bonaerensis is incorrectly listed
as a North American species.
We believe that the most likely sister group of
Mega/ographa is the Hawaiian genus Lophop/usia
Zimmerman. Although the species of Lophoplusia
have pectinate antennae, a unique character in the
Plusiinae, the structures ofboth the male and female
genitalia share many character states with species
of Mega/ographa. The most striking of these are
valve and vesica shape, reduced clavi, and the same
peculiar form of cornutus as in Mega/ographa. The
genitalia of the Lophoplusia species were illustrated
in Zimmerman (1958). Mega/ographa biloba occurs
throughout the Hawaiian chain; however, we suspect that this is a recent introduction.
We selected biloba as type species because it is
the most widespread and familiar species of the genus even though it is the least typical species of the
genus. All of the other species are rather rare and
limited to Central America, the Andes, or southern
South America. The differences between biloba and
the other species in the genus are noted below. For
comparison the male genitalia of aqua/aniata are
illustrated (text figure 3 d, e).
The larva of Mega/ographa biloba (the larvae of
other species are unknown) is very distinctive, unlike any species of Autographa. The segments are
covered dorsally with a fine pelage of fairly long
white hairlike spines, which become coarse, conical
spinules ventrally. Although spinules occur sporadically throughout the Plusiinae, they are rarely as
strong or obvious as in bi/oba; only in Exyra and
Syngrapha ignea are the integument spinules as
prominent as those in biloba.
Head: antenna of male and female simple, ventrally ciliate; a flat triangular tuft between bases of
antennae; a conical tuft of scales from frons; eye
massively lashed from base of antenna and posterior
margin of eye; eye naked; second segment of labial
palpus with long fringe of scales from ventrolateral
margin. Thorax: vestiture of long, strongly dentate
scales; a strong double tuft from mesonotum; a strong
tuft from metanotum; a long tuft ofbuffy-white hairs
dorsal to tympanic region; forewing with large stigma consisting of a double joined pair of silver hemi-

spheres with flat side directed toward posterior margin of wing; ventral portion of reniform spot shaded
with silver. Prothoracic leg: femur with strong
brushlike tuft from ventral surface; tibia about 113 as
long as femur, appearing flattened with scales projecting in compact mass laterally; spines absent.
Mesothoracic and metathoracic legs: as in tribe. External tympanal structure: as in tribe. Abdomen:
vestiture of mixed hairs and scales with hairs predominating; tufts on terga one and three, but only
tuft on tergum three strong; male eighth sternum as
in tribe. Male genitalia (plate F, figure 1; text figure
3 d, e): valve rectangular with rounded apex and
four to five strong setae along outer margin; clasper
simple, thin, reaching approximately to costal margin; clavus long and thin in biloba but reduced to
mere stub in other species in genus; juxta trapezoidal; saccus triangular, lateral projections absent; vesica elongate, 1.5-2.0 x as long as aedoeagus with
lateral rounded diverticulum near base in biloba but
located more distally or nearly absent in other species; all species except biloba with apical spine appearing to be fusion of several spines, appearing
somewhat canoe shaped, grooved dorsally (text figure 3 d); distal end of aedoeagus finely spiculate.
Female genitalia (plate N, figure 7): ovipositor lobes
flattened with a few strong setae and a multitude of
minute spinules; ostium bursae weakly sclerotized,
roughly quadrate to slightly rectangular; ductus bursae about 4 x longer than wide, weakly sclerotized,
and with a pair of shallow dorsal spiculate evaginations; appendix bursae large, globular, but not
clearly separated from corpus bursae; posterior portion of corpus bursae globular, connected to anterior
¾ by a twist; anterior¾ of corpus bursae thin, elongate.

Megalographa biloba (Stephens)

NEW coM-

BINATION

2, FIGS. 1, 2; PL. 4, FIG. 12; PL. F,
1; PL. N, FIG. 7. TEXT FIGS. 2 b, c;
41 (RWH 8907).

PL.

FIG.

Plusia biloba Stephens, 1830, Illustrations of
British Entomology, Haustellata, 3: 104.
Type locality: Unknown. [BMNH]
Phytometra biloba ab. venezue/ensis Strand,
191 7 ( 1916), Archiv far Naturgeschichte, 82A(2):
49.
Type locality: Venezuela. [BMNH]
NOTE-The name venezue/ensis was proposed as an
aberration and is an unavailable infrasubspecific
name.

95

THE MOTHS OF NOR TH AMERICA

FIGURE 41: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
MEGALOGRAPHA BILOBA.

Megalographa biloba represents the northern extension of a primarily South American group of species.
Biloba is fairly easily recognized: the forewing is
medium brown to pale brown, or occasionally dark
brown; the highly distinctive stigma has the appearance of a pair of joined silver hemispheres with
the flat side directed toward the posterior margin;
the posterior part of the reniform spot has a fine
C-shaped silver line; and a pair of dark spots in the
terminal area extend as a streak toward the position
of the reniform spot. Individuals may vary in the
shade of the brown color on the fore wing and in
size, possibly the result of differences in foodplants.
The larva of biloba is green with three pairs of
wavy white lines on the back. The upper two pairs,
the dorsal and addorsal lines, are wide and irregular,
similar in width to the green middorsal line so that
they tend to fuse together; the uppermost pinacula
(D 1) appear as green circles within these fused lines.
The subdorsal line is thin, about ½ as wide as the
dorsal line. A series of white dashes below the subdorsal line looks like a partial fourth line above the
lateral line. The white lateral line is narrower than
the dorsal line; its lower margin is above the spiracles. The pinacula are green with white around the
setal sockets, except that the sockets of the subdorsal
setae are ringed with black; in some specimens the
subdorsal setae are partially black, particularly those
on the first few abdominal segments. The larval skin
is covered with a fine pelage of fairly long, white
hairlike spines on the back; these change toward the
venter of the larva into coarse, triangular black spinules. The head is dark green with a black lateral
line on each side that covers the stemmata. The setal
sockets on the head are green. The larva is a general
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feeder on a wide variety of herbaceous plants in
Asteraceae, Brassicaceae, Fabaceae, Geraniaceae,
Iridaceae, Lamiaceae, Musaceae, Poaceae, Ranunculaceae, Scrophulariaceae, Solanaceae, Urticaceae,
and Verbenaceae (Eichlin and Cunningham, 1978).
Biloba occurs through almost all of the New World.
It occurs throughout most of the United States and
southern Canada except western Canada. It occurs
throughout all of the rest of the New World except
for extreme southern Patagonia. Megalographa biloba also occurs in Hawaii. Biloba is migratory and
somewhat sporadic in the northern part of its range;
in summer and early fall it reinvades northern United States and southern Canada from the South. There
are two well-documented records of biloba reaching
Great Britain from North America (Heath and Emmet, 1983: 346). Johnson (1969: 525-526) correlated arrival time of these specimens with transatlantic weather patterns and postulated that the
specimens crossed the Atlantic from the middle Atlantic States. No geographical variation is apparent.

GENUS

Syngrapha Hilbner

Syngrapha Hilbner, [1821] 1816, Verzeichniss
Bekannter Schmettlinge [sic], p. 250.
Type species: Noctua devergens Hilbner, [1813].
Subsequent designation by Grote, 1895, Abhandl. Naturwissenschafllichen Vereine Bremen, 14: 103.
Caloplusia Smith, 1884, Bull. Brooklyn Ent.
Soc., 7: 68.
Type species: Phalaena hochenwarthi Hochenwarth, 1785. Subsequent designation by
Warren, 1913, in Seitz, Gross-Schmetterlinge
der Erde, 3: 344.
Palaeographa Kljutshko, 1983, Zoo!. Zhurnal,
62: 354.
Type species: Phalaena interrogationis Linnaeus, 1758. Original designation.
NOTE-Described as a subgenus of Syngrapha Hilb-

ner.
Syngrapha, with 24 species in North America, makes
up 113 of our plusiine fauna. Despite this diversity of
species, the genus is not well represented in most
collections because the species occur mainly in the
coniferous forest habitats of the North and West.
Syngrapha is confined in distribution to the
Northern Hemisphere; the palearctic fauna includes
eight species: ottolenguii, interrogationis, microFASCICLE 25.1: 1991
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gamma, diasema, and parilis are hoh:trctic in distribution and are treated in this fascicle; hochenwarthi (Hochenwarth), devergens (Hilbner), and ain
(Hochenwarth) are the palearctic counterparts of our
ignea, alticola, and celsa respectively. A number of
isolated populations of interrogationis, ottolenguii,
and hochenwarthi have been described as separate
species but the status of these taxa will remain uncertain until a revision of the palearctic fauna has
been completed.
Head: antenna of male and female simple with
ventral hairs; eye strongly lashed from the outer
margin of frons and caudal margin of eye; eye round
in most species, reduced and elliptic in diurnal species; labial palpus with second segment fringed ventrally with long scales. Thorax: vestiture of long
spatulate scales; metascutellar tuft large; venation
as in subfamily. Prothoracic leg: femur with fringe
of hairlike scales; tibia about 4 x as long as wide,
with lateral fringe of hair giving tibia flattened look;
setae present on mesial side in ignea (text figure 2
d); first tarsal segment about 213 as long as tibia and
213 combined length of remaining four segments.
Mesothoracic and metathoracic legs: ventral surface
of femur with fringe of hair; tibia with tuft of hair
on dorsal ½; mesothoracic tibia without sclerotized
setae except in ignea (text figure 2 e); metathoracic
tibia with weak row of sclerotized setae between
pairs of apical spurs (text figure 2 g), with sclerotized
setae along length of mesa- and metathoracic tibia
in ignea (text figure 2 f). Abdomen: large scale tuft
on first abdominal tergum, small tuft on second tergum, moderately large tuft on third tergum; seventh
sternum of male with large, paired hair pencils; other sexual modifications absent. Male genitalia (plates
F-H): valve slightly constricted beyond middle; sacculus large basally, tapering apically; clasper varying
from short, triangular, and not reaching dorsal margin of valve, to elongate, fingerlike, and extending
well beyond dorsal margin of valve; corona absent;
juxta triangular or elongate posteriorly; clavus short,
about twice as long as wide, arising from anterodorsal margin of sacculus; intersegmental membrane in aedoeagal region spiculate; saccus unmodified; uncus elongate, slightly swollen mesially and
apically in some species; vesica 1-4 x length of aedoeagus; vesica with single large basal spine in most
species; some species with one to several apical spines
as well. Female genitalia (plates N-Q): ovipositor
lobes flattened, with a single diffuse row oflong setae
medially and scattered small setae elsewhere; ostium bursae elongate, pouchlike posteriorly, with caudal process in some species; ductus bursae 2-6 x as

long as wide, longitudinally striate or rugose in most
species; appendix bursae, if present, varying from
small posterior pouch to elongate sac almost ½ as
long as corpus bursae that curves behind ductus
bursae to left as seen from ventral position; corpus
bursae elongate, posterior portion spiculate or lightly sclerotized in some species, without signa.
Most adults of Syngrapha can be associated with
the genus by general appearance, either by the yellow
hindwing color, or by the silver and gray color of
the forewing with the transverse lines scalloped or
sinuate. The presence of sclerotized, spinelike setae
on the hindtibia of Syngrapha is found in only five
other North American Plusiinae: Rachiplusia ou,
Anagrapha falcifera, and the three species of Autoplusia; these five species are not likely to be confused
with any species of Syngrapha. The male genitalia
are best characterized by the short knoblike clavus
and the apically tapered, often curved, clasper. The
lengths of the tegumen, vinculum, and valves, like
those of Anagrapha and Plusia, are disproportionately shorter than are those of Autographa and like
those genera the pair of processes near the base of
the vinculum is reduced or vestigial. The vesica is
usually similar to the aedoeagus in length, or more
rarely, as much as 2 x as long. In most species there
is a grooved, often curved, basal cornutus in the
vesica and in some species one to several apical
cornuti as well. The female genitalia are similar in
most characters to those of other genera in the Plusiinae, but the ductus bursae tends to be disproportionately wider and the ostium bursae more
heavily sclerotized.
The immature stages and their habits are not well
known for most Syngrapha species although the larvae of about ½ of our species have been reared, and
larval food plants are known for most species. The
larvae of Syngrapha species, unlike those of most
other plusiines, feed almost exclusively on woody
plants, particularly conifers (Pinaceae), heaths (Ericaceae), and poplars (Salicaceae). Other plusiines
that feed on woody plants as larvae are: Diachrysia
balluca, Chrysanympha formosa, and Autographa
amp/a, and occasionally Diachrysia aereoides, Autographa californica, and Anagrapha falcifera. The
larvae of Syngrapha species share the following
combination of characters: three SV setae on abdominal segment one (i.e., SV2 present); pinacula
of setae SV2 and SV3 fused on abdominal segments
two to four; no vestige of prolegs on abdominal
segments three and four; crochets biordinal; mandible without processes on inner surface. In addition
to these characters, most species have the skin cov-
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FIGURE 42 : PHYLOGENY OF SYNGRAPHA
SPECIES OF AMERICA NORTH OF MEXICO .

ered with small spines, the head is immaculate or
spotted, without a black line extending through the
stemmata as in many other plusiines, and the raduloid on the side of the hypopharynx may be present. In many species there are two SV setae (i.e.,
SV2 present) on thoracic segments two and three;
this unique character led Crumb (1956) to suggest
that these species should be placed in a separate
genus. The presence of three SV setae on the first
abdominal segment and biordinal crochets separate
the larvae of Syngrapha species from all other plusiines except some species of Autographa and Anagrapha falcifera . They can be distinguished from
these Autographa species by the lack of processes
on the ribs of the inner surface of the mandible.
On the basis of structural characters, the 24 North
American species of Syngrapha can be arranged in
six species-groups: the selecta group (altera, octoscripta, ottolenguii, viridisigma, selecta, and epigaea) is characterized by the presence of an apical
or preapical spine on the dorsal margin of the valve,
by vesica shape, and by the heavily sclerotized ductus bursae; the interrogationis group (interrogationis, u-aureum, and surena) is characterized by the
loop near the base of the vesica; the diasema group
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(diasema, borea, orophila, and sackenii) is characterized by the T -shaped vesica with a stout, daggerlike basal comutus, and the flat shield-shaped
juxta; the ignea group (only ignea in North America)
is characterized by the presence of spinelike setae
on all tibiae and the presence of multiple comuti at
the base and apex of the vesica; the rectangula group
(abstrusa, alias, cryptica, rectangula, angulidens, and
celsa) is characterized by the deeply notched juxta,
the subbasal coil in the vesica, the subapically constricted male valve, and the fingerlike diverticulum
at the anterior end of the ostium bursae; the microgamma group (microgamma, montana, alticola, and
parilis) is characterized by the posterior spine on
the juxta and by vesica shape. The selecta and interrogationis species-groups can be associated by the
presence of a long fingerlike extension on the juxta
and the acute point at the posterodorsal comer of
the valve. The rectangula and microgamma speciesgroups can be associated by the curved, hornlike
subbasal comutus in the vesica and the presence of
two subventral (SV) setae on the second and third
thoracic segments of the larvae. The diasema species-group is tentatively associated with the first two
species-groups on the basis of the straight rather
than curved spine in the vesica; and the ignea species-group is tentatively associated with the rectangula and microgamma species-groups on the basis
of the presence of a spinelike, posterior extension
on the juxta. In the interrogationis species-group
u-aureum has two subventral (SV) setae on the second and third thoracic segments of the larvae, but
in interrogationis and surena there is only one. A
phylogenetic arrangement of North American Syngrapha species, based on species-group characters
listed above and characters given in the species accounts; is shown in text figure 42.
The key to species uses a combination of external
and genital characters so that definitive identifications can be made from the key. In most instances,
the genital characters used in the key can be observed by removing the scales from the end of the
abdomen so that the protruding parts of the genitalia
can be seen. Species that frequently require dissection for positive identification are Syngrapha alias
and abstrusa.
KEY TO SPECIES OF SYNGRAPHA
1. Basal 213 of hindwing buff, brown, or white . . . . . 2
Basal 213 of hindwing yellow . . . . . . . . . . . . . . . . . 18
2. Forewing with dark, contrasting rectangular
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patch in median area below stigma; stigma
without a round spot beyond V-shaped mark
............................................ 3
Forewing with lower portion of median area
not particularly dark and contrasting; stigma
usually with a round spot or loop beyond
V-shaped mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3. Hindwing with white median band; eye reduced, elliptic . . . . . . . . . . . . . . . . . . . . . . . . . . parilis
p. 122
Hindwing unicolorous brown, or with buffybrown median band; eye round . . . . . . . . . . . . . . . 4
4. Hindwing fuscous, basal portion only slightly
paler than outer portion . . . . . . . . . . . . . . . . epigaea
p. 105
Hindwing bicolored, basal 2/J pale yellowish buff
............................................ 5
5. Postmedial line on forewing extending toward
costa beyond reniform spot, more or less parallel to outer margin of wing; subterminal area
with dark shading proximal to subterminal line

.. ... ... ..... ... ...... ... . ........... .. . surena
p. 109
Postmedial line on forewing extending toward
reniform spot at oblique angle to outer margin
of wing; subterminal and terminal areas concolorous . ........... .. .. ....... . .. . ... diasema
p. 110

6. Forewing stigma green; orbicular spot gray . . . . . 7
Forewing stigma silver; if stigma pale green,
then orbicular spot pale green as well . . . . . . . . . 8
7. Hindwing bicolored, outer 1/J dark smoky
brown, basal 2/J buffy brown; valve tapered toward apex; clasper large, triangular, extending
to dorsal margin of valve; vesica with one cornutus; ostium bursae with heavily sclerotized
caudal process, this visible in undissected specimens as heavily sclerotized plate protruding
from below sternum seven . . . . . . . . . . . . . . . selecta
p. 104
Hindwing smoky brown, slightly paler toward
base; valve broad and rounded toward apex;
clasper small, fingerlike, extending less than ½
way across valve; vesica with two cornuti; ostium bursae without caudal process . . . viridisigma
p. 103
8. Dorsoapical corner of valve pointed or sharply
angled; ostium bursae long, about 4 x length
of ductus bursae, extending anteriorly beyond
posterior end of corpus bursae; ostium bursae

with heavily sclerotized caudal process, this
visible in undissected specimens as heavily
sclerotized plate protruding from below sternum seven ... ......... .... ..... ... .... .... . 9
Dorsoapical corner of valve blunt or rounded;
ostium bursae shorter, about as long as ductus
bursae, not extending as far anteriorly as posterior end of corpus bursae; ostium bursae
without caudal process . . . . . . . . . . . . . . . . . . . . . 13
9. Ground color of forewing brown; vesica with
two cornuti; corpus bursae constricted posterior to junction with ductus bursae with posterior portion appearing as distinct sac to right
of ostium bursae; known only from outer Aleutian Islands, Alaska ... ... .. .. ... .. .. . ottolenguii
p. 102
Ground color of forewing gray; vesica with one
cornutus; corpus bursae without constriction
posterior to junction with ductus bursae; widespread in boreal North America . . . . . . . . . . . . . 10
10. Forewing with reddish-brown patch in fold
proximal to postmedial line; dorsal margin of
valve with sclerotized apical or preapical spine;
caudal extension of ostium bursae longer than
wide . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Forewing without reddish-brown patch in fold
proximal to postmedial line; dorsal margin of
valve pointed at apex but without sharp sclerotized apical or preapical spine; caudal extension of ostium bursae wider than long . . . . . . . . 12
l l. Forewing ground color blackish gray (plate 3,
figures 6-8); dorsal margin of valve with preapical spine; ovipositor lobes tapered to narrow apex posteriorly; caudal extension of ostium bursae narrowed at base; ostium bursae
not extending anteriorly as cecum beyond
junction with ductus bursae but with small
pouchlike lateral extension to right ... . . octoscripta
p. 102
Forewing ground color blue gray (plate 3, figures 1, 2); male genitalia: dorsal margin of valve
with apical spine; female genitalia: ovipositor
lobes broad and rounded posteriorly; caudal
extension of ostium bursae rectangular; ostium
bursae extending anteriorly as cecum dorsal to
junction with ductus bursae so ductus bursae
appears to arise ventrally from ostium bursae

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . alt era
p. 101

12. Forewing fringe white, contrastingly checkered
with dark gray; clasper about 3 x as long as
wide, apex curving slightly toward base of valve;
cornutus stout, rose-thorn shaped; caudal ex-
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tension of ostium bursae short, about 3 x as
wide as long, projecting slightly beyond posterior margin of sternum seven; posterior portion of corpus bursae markedly curved to left
with apex projecting anterolaterally; northeastern species, occurring from Greenland and
Labrador, southward to New England, and
westward to Churchill, Manitoba .. . ... u-aureum
p. 108
Forewing fringe with light-gray spots, less contrastingly checkered with dark gray; clasper
about 2 x as long as wide, apex curving abruptly toward base of valve; cornutus slender; caudal extension of ostium bursae longer, about
2 x as wide as long, projecting well beyond
posterior margin of sternum seven; posterior
portion of corpus bursae is slightly curved to
left with apex projecting posterolaterally;
northern species, occurring from Labrador to
Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . interrogationis
p. 106
13. Antemedial line on forewing silver, with metallic sheen similar to stigma; vesica with one
cornutus; posterior portion of corpus bursae
covered with small spinules but not sclerotized
or dark hued . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
Antemedial line on forewing pale gray; vesica
with basal and apical cornuti; posterior portion
of corpus bursae covered with small spinules,
these fused into a dark-colored, sclerotized plate
at apex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
14. Orbicular spot and basal area offorewing similar in color to stigma, extensively shaded with
silver or pale silvery green; sacculus without
triangular, sclerotized, finlike process; clasper
extending no more than ½ way to dorsal margin of valve; ductus bursae similar in length to
ostium bursae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Orbicular spot and basal area offorewing with
at most a dusting of silver scales on dark ground
color; sacculus either with triangular, sclerotized finlike process, or with clasper extending
to dorsal margin of valve; ductus bursae at least
2 x length of ostium bursae . . . . . . . . . . . . . . . . . 16

. '

15. Orbicular spot silver or with small, dark central spot; stigma fused with cubital vein below
orbicular spot; postmedial line white, prominent throughout its length; terminal area usually similar in color or slightly paler than stigma; clasper about as high as wide and with an
apical spine in most specimens . .. . . ... rectangula
p. 116
Orbicular spot dark with silver outline; stigma
with a dark V-shaped patch on cubital vein
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below orbicular spot; postmedial line thin, frequently without pale shading opposite stigma
where dark shading in median area projects
into subterminal area; terminal area much
darker than stigma, only slightly shaded with
silver; clasper a low elongate bar about 3 x as
long as high, without apical spine . .... ... cryptica
p. 115
16. Apex of valve truncate, slightly wider than subapical width; clasper elongate, about 3 x as long
as basal width, extending to dorsal margin of
valve; ductus bursae long and thin, 5-6 x as
long as width of ductus bursae near junction
with corpus bursae ......... ......... ... abstrusa
p. 114
Apex of valve extended dorsally and markedly
constricted subapically, appearing foot shaped;
clasper rounded, about as long as wide, extending 1/3-½ distance to dorsal margin of valve;
ductus bursae wider, 3-4 x as long as width of
ductus bursae near junction with corpus bursae
alias
p. 115
17. Stigma a broad V-shaped mark, usually wider
than high, with satellite spot usually connected
to stigma; clasper rounded with small apical
spine, extending about ½ way to dorsal margin
of valve; vesica about 2 x as long as aedoeagus;
process at anterior end of ostium bursae curving slightly to project laterally or posterolaterally; occurring north and west of Great Basin
celsa
p. 118

Stigma a narrow V- or U-shaped mark, usually
higher than wide, with small satellite spot separated from rest of stigma; clasper elongate,
tapered to apex, extending to dorsal margin of
valve; vesica slightly longer than aedoeagus;
process at anterior end of ostium bursae curving through 180° to project posteriorly; occurring north and east of Great Basin ... . . angulidens
p. 117
18. Stigma an elongate curved spot that projects
obliquely across forewing toward anal angle;
underside offorewing yellow with fuscous terminal band . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Stigma a shallow U -shaped mark with or without a projecting silver extension; silver extension, if present, projecting longitudinally along
forewing toward middle of outer margin; underside of forewing fuscous with streaks or
patches of yellow shading . . . . . . . . . . . . . . . . . . . 20
19. Forewing ground color dark brown; stigma
FASCICLE 25.1: 1991
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about 4 x as long as wide; foretibia with sclerotized setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . ignea
p. 113
Forewing ground color dark gray brown; stigma about 2 x as long as wide; foretibia without
sclerotized setae ..... .. ...... . ... . ... ... alticola
p. 121
20. Posterior ½ of postmedial line on fore wing sinuous; cornutus at base of vesica (at apex of
aedoeagus if vesica not everted) curved
throughout its length; ovipositor lobes tapered
toward apex, triangular in outline . . . . . . . . . . . . 21
Posterior ½ of postmedial line on forewing
straight or evenly concave; cornutus at base of
vesica straight; ovipositor lobes broadly
rounded posteriorly, semicircular in outline . . . 22
21. Larger species, wing length 13-15 mm; postmedial line not incurved below cell; silver extension of stigma evenly curved, comma
shaped; costal margin ofhindwing gray brown,
fused with dark marginal band; juxta with triangular posterior process about 113 as long as
juxta; basal spine in vesica about as long as
apical diameter of aedoeagus; ovipositor lobe
tapered posteriorly but apex truncate; ductus
bursae on left side of corpus bursae. . microgamma
p.119
Smaller species, wing length 10-13 mm; postmedial line incurved below cell; silver extension of stigma a short straight line, or a footshaped spot with a heel; costal margin of
hindwing yellow, extending as a yellow notch
into dark marginal band; juxta without posterior process; basal spine in vesica more than
1. 5 x as long as apical diameter of aedoeagus;
ovipositor lobe tapered to point posteriorly;
ductus bursae on right side of corpus bursae
montana
p. 120
22. Basal 213 of hindwing yellowish buff . .. ... diasema
p. 110
Basal 213 of hindwing yellow . . . . . . . . . . . . . . . . . 23
23. Ground color of forewing brown; clasper on
valve vestigial; ductus bursae without pouch
in right wall at junction with ostium bursae;
occurring in Rocky Mountain region from
Montana to New Mexico . ..... ... . .. . .. sackenii
p. 112
Ground color of forewing gray; clasper on valve
elongate; ductus bursae with pouch in right
wall at junction with ostium bursae . . . . . . . . . . 24
24. Stigma on forewing without silver extension or

satellite spot; basal, costal, and subterminal areas pale gray; right and left claspers asymmetrical; vesica with two long cornuti; sclerotized
plate in ostium bursae longitudinally grooved
and deeply notched posteriorly; occurring from
northern British Columbia and Alberta to
northeastern Oregon and western Wyoming
.... . .. .. ...... ..... . ... .. ..... . .. .. . . . orophila
p. 112
Stigma on forewing with silver extension or
satellite spot present in most specimens; basal,
costal, and subterminal areas gray with dusting
of black scales; right and left claspers similar
in shape; vesica with one cornutus; sclerotized
plate in ostium bursae smooth or somewhat
wrinkled but neither longitudinally grooved nor
deeply notched posteriorly; occurring from
Alaska to southern Alberta and in southern
Greenland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . borea
p. 111

Syngrapha altera (Ottolengui)
PL. 3, FIGS. 1, 2; PL. F, FIG. 2;
FIG. 8. TEXT FIG. 43 (RWH 8925).

PL.

N,

Autographa a/tera Ottolengui, 1902, Jour. New
York Ent. Soc., 10: 69, pl. 8, fig. 9.
Type locality: Lake Nipigon, Ontario, Canada.
[AMNH]
Autographa variana Ottolengui, 1902, Jour. New
York Ent. Soc. , 10: 70, pl. 6, fig. 10.
Type locality: New Brunswick, Canada.
[AMNH]
Syngrapha altera is a rare species of the Northeast.
It is usually collected with, and frequently confused
with, Syngrapha octoscripta. The forewing is mottled gray with reddish-brown shading in the fold
proximal to the postmedial line. Specimens of a/tera
usually can be distinguished from those of octoscripta by the paler gray ground color of the forewing
and the darker brown shading in the basal area of
the hindwing. The two species can be distinguished
by characters of the genitalia, usually without dissection, although it may be necessary to remove
some of the scales from the end of the abdomen
with a small brush. Males of altera can be recognized
by the shape of the apex of the valve and the sclerotized spine atthe dorso-apical comer of the valve.
Females of a/tera can be recognized by the broadly
rounded rather than tapered ovipositor lobes. Specimens of a/tera (wing length 14-16 mm) are slightly
smaller than are those of octoscripta (wing length
15-18 mm).
The immature stages of a/tera are unknown; how101
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Type locality: Nyiwo, North Sakhalin, USSR.
[Syntypes in EIHU, Sapporo, Japan]
• altera

Autographa sachalinensis Matsumura, 1925,
lour. College Agric. Hokkaido Imp. Univ. Sapporo, 15: 148, pl. 8, fig. 8. NEW SYNONYMY.
Type locality: Ichinosawa, South Sakhalin,
USSR. [Syntypes in EIHU, Sapporo, Japan]

'Aottolenguii

FIGURE 43: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
SYNGRAPHA ALTERA AND OTTOLENGUII,

ever, adults have been reared from larvae collected
on blueberry (Vaccinium spp.). Adults are on the
wing between mid-July and mid-August.
Syngrapha altera is known from less than two
dozen localities from eastern Newfoundland to the
Manitoba border and southward to southern Maine,
northern New York, and northern Michigan. Specimens from Maine and the Maritime Provinces of
Canada have a paler gray forewing ground color than
specimens from farther west. These have been treated as subspecies variana by some authors.

Syngrapha ottolenguii (Dyar)
PL. 3, FIGS. 3-5; PL. F, FIG. 3;
FIG. 1. TEXT FIG. 43 (RWH 8922).

PL.

0,

Autographa arctica Ottolengui, 1902, lour. New
York Ent. Soc., 10: 66, pl. 6, fig. 11.
Type locality: Alter Islands, Alaska, USA.
[USNM]
NOTE-Autographa arctica Ottolengui is a junior
secondary homonym of Plusia interrogationis var.
arctica Moschler 1884. The objective replacement
name is Autographa ottolenguii Dyar, 1903 ( V. S.
Natl. Mus. Bull., 52: 201).
NOTE-The correct type locality is Attu in the outer
Aleutian Islands of Alaska (Lafontaine, 1986).

Autographa ottolenguii Dyar, 1903, U. S. Natl.
Mus. Bull., 52: 201.

.

'

NOTE-Autographa ottolenguii was proposed as an
objective replacement name for Autographa arctica
Ottolengui, 1902, a junior secondary homonym of
Plusia interrogationis var. arctica Moschler 1884;
therefore it has the same type specimen and type
locality.

Autographa nyiwonis Matsumura, 1925, lour.
College Agric. Hokkaido Imp. Univ. Sapporo,
15: 149, pl. 8, fig. 22. NEW SYNONYMY.

Syngrapha alpina Ichinose, 1963, Tinea, 6: 59,
pl. 9, fig. 1. NEW SYNONYMY.
Type locality: Shirouma-Oike, Japan. [EIHU,
Sapporo, Japan]
Syngrapha ottolenguii is a very rare species in North
America; it is known only from Attu in the outer
Aleutian Islands of Alaska. Superficially it looks like
a form of interrogationis, but the hindwing is almost
entirely brown in both sexes; in interrogationis the
basal two-thirds of the hindwing is pale huffy brown
in most specimens. The two species can readily be
distinguished by the genital characters given in the
key.
The immature stages of ottolenguii are unknown.
In North America ottolenguii is known only from
Attu in the outer Aleutian Islands of Alaska. In the
Palearctic Region it occurs from Japan and China
northward to Kamchatka and the Kava River near
Magadan, USSR. In North America the flight season
is unknown; in the Palearctic Region it extends from
late July until early September.
This enigmatic species has puzzled researchers for
many years. It was nominally described from Alter
Island, Alaska, as a close relative of interrogationis
(Ottolengui, 1902). Later the species was treated as
the most primitive species of Syngrapha because it
combined characters typical of Autographa in the
m:tlP. gP.nit:tlii:i with l'hl'lrl'll'tPr<: typil'i:il nf s:yngraplza
in those of the female; its distribution was thought
to include most of Yukon and Alaska (Eichlin and
Cunningham, 1978). More recently, its range was
restricted to Attu, and it was treated as a close relative of the eastern palearctic species nyiwonis (Lafontaine, 1986); the Autographa characters of the
male genitalia were shown to be due to the incorrect
association of an abdomen of Autographa californica with one of the female syntypes. We treat the
species as being closely related to Syngrapha altera
and as conspecific with nyiwonis.

Syngrapha octoscripta (Grote)
3, FIGS. 6-8; PL. 4, FIG. 13; PL. F,
FIG. 4; PL. 0, FIG. 2. TEXT FIGS. 2 g; 44
(RWH 8926).
PL.
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Plusia octoscripta Grote, 1874, Bull. Buffalo Soc.
Nat. Sci., 2: 31.
Type locality: Anticosti Island, Quebec, Canada. [BMNH]
NOTE-The syntypes of this species are apparently
lost. Because three of the four supposed synonyms
of this species have proven to be other Syngrapha
species, it is likely that the type series of octoscripta
from Racine, Wisconsin and Anticosti Island, Quebec, included more than one species. To stabilize the
identity of octoscripta, we designate a specimen labeled "Canada, Quebec, Anticosti Island, Lac Laure,
25 July 1984, Michel Lelievre, ex. coll. Louis Handfield" as NEOTYPE. The specimen has been deposited in BMNH.

Autographa magnifica Ottolengui, 1919, Jour.
New York Ent. Soc., 27: 124.
Type locality: Ucluelet, Vancouver Island, British Columbia, Canada. [CNC]
Syngrapha octoscripta is a common Syngrapha species of the boreal forest zone, and of coniferous forest areas of the New England and Great Lakes states.
In the East, it is most likely to be confused with S.
altera but can be distinguished from it by larger size
(wing length 15-18 mm), darker gray forewing
ground color, paler buffy-brown color of the basal
2/J of the hindwing, and by the genital characters
given in the key. The preapical spine on the dorsal
margin of the male valve, and the posteriorly tapered, downward curving ovipositor lobes, can be
used to distinguish S. octoscripta from all other similar species of Syngrapha without dissection. In the
northern portion of its range, in subarctic habitats,
S. octoscripta occurs with, and is frequently confused with, S. interrogationis. S. octoscripta can usually be recognized by the reddish-brown shading in
the forewing fold that is only rarely present in interrogationis, but genital characters must be examined for positive identification.
The larvae of octoscripta are green with three pairs
of yellow lines on the back that give the larva an
overall olive-green color. The lines are 1) a narrow,
slightly wavy, dorsal line about 1/s of the width of
the green middorsal line; 2) a narrow addorsal line
(between setae DI and D2); and 3) a subdorsal line
(below D2) similar in width to the dorsal line. The
lateral line is yellow and is wider than the dorsal
lines; it extends through the spiracles and is about
as wide as the height of the spiracles. A few yellow
spots and dashes appear to be a trace of a line below
the subdorsal line. The pinacula at the base of the
setae are white with the exception of those of the
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FIGURE 44: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA OCTOSCRIPTA.

subdorsal setae (SD 1) just above the lateral line;
these are green with a black ring around the base of
each seta. The head is dark olive green with darkbrown spots. There is one subventral seta on the
second and third thoracic segment. There are about
16 ridges in the raduloid. The larva feeds on blueberry ( Vaccinium spp. ). The flight period of the adults
extends from mid-July until mid-September.
Syngrapha octoscripta occurs across Canada and
Alaska as far north as treeline. South of this, it occurs
in the eastern United States as far south as southern
Wisconsin, northern Ohio, the mountains of eastern
Pennsylvania, and the Pine Barrens of New Jersey.
Some specimens from the west coast of Vancouver
Island in British Columbia have a pale silver-gray
forewing ground color. They were described as a
distinct species (magnifica) but do not differ in genital characters from other populations of octoscripta,
and intermediate color forms occur in the area.

Syngrapha viridisigma (Grote)
PL. 3, FIGS. 9, 10; PL. F, FIG. 5;
FIG.

3.

TEXT FIG.

PL.

0,

45 (RWH 8929).

Plusia viridisigma Grote, 1874, Bull. Buffalo
Soc. Nat. Sci., 2: 73.
Type locality: Quebec, Canada. [BMNH]
Plusia viridisignata Grote, 1875, Can. Ent., 7:
205.
NOTE-Plusia viridisignata is an unnecessary objective replacement name for Plusia viridisigma Grote
18 74 and hence has the same type specimen and type
locality.

Syngrapha viridisigma was confused with selecta for
many years before its validity as a distinct species
103
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FIGURE 45: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA VIRIDISIGMA.

was demonstrated by Eichlin and Cunningham
(1978). The two species can be distinguished from
other species of Syngrapha by large size (wing length
of viridisigma 18-21 mm), muted maculation consisting of dark-gray lines on a lighter gray ground
color, and distinctive green stigma. Specimens of
viridisigma usually can be distinguished from those
of selecta by the darker hindwing color although
genital characters must be examined for positive
identification. In viridisigma the basal 213 of the hindwing is slightly paler than the outer 113 and frequently
has a pale, median band at 213 the distance from the
base; in selecta the basal 213 of the hindwing is pale
buffy brown and contrasts with the dark-brown outer 113. The two species can readily be distinguished
by the genital characters given in the key; the shape
of the apex of the valve in males and lack of a caudal
process in females can be observed without dissection.
The larvae of viridisigma are green with two pairs
of white lines on the back: a dorsal line, this about
as wide as the dark-green middorsal line, and a subdorsal line similar in width to the dorsal line or
slightly narrower. The lateral line is wider than the
dorsal line and is pale yellow. The pinacula at the
base of the setae are black. The head is yellowish
brown with black flecks, except for the green frons.
The middorsal line and the area immediately above
the lateral line is darker green than the remainder
of the body color. The larva is similar in color and
pattern to that of rectangula, which may occur with
it, but differs in having one rather than two sub104

ventral setae on the second and third thoracic segments and in having narrower dorsal and subdorsal
lines. The larva of viridisigma differs from that of
selecta in lacking a raduloid on the hypopharynx.
The larvae have been reported to feed on a wide
variety of coniferous species, although most records
are from spruce, particularly white spruce (Picea
glauca (Moench) Voss), fir, particularly balsam fir
(Abies balsamea (L.) Mill.) and Douglas-fir (Pseudotsuga menziesii (Mirbel) Franco) (Prentice, 1962).
Adults have been collected from mid-July until early
September.
Syngrapha viridisigma is widely distributed in coniferous forest habitats of Canada and the northern
United States from Labrador to Alaska and south
to Massachusetts, northern New York, southern
Michigan, and northern Washington. Its range extends south in the Rocky Mountain region to northern New Mexico and the White Mountains of eastern Arizona and in the Cascades to southern Oregon.

Syngrapha selecta (Walker)
3, FIGS. 11, 12; PL. F,

PL.

FIG.

4.

TEXT FIG.

FIG. 6;
46 (RWH 8928).

PL.

0,

Plusia selecta Walker, [1858] 1857, List of the
Specimens of Lepidopterous Insects in the Collection of the British Museum, 12: 912.
Type locality: St. Martin's Falls, Albany River,
Hudson Bay, Ontario, Canada. [BMNH]

This species was confused with viridisigma for more
than a century, and almost all references to selecta
pertain to viridisigma. The two species can be distinguished by the characters given in the key and
discussed under viridisigma. Specimens of selecta
are, on average, smaller (wing length 17-19 mm)
and paler than are those of viridisigma, but the hindwing color and genital characters provide the only
reliable means of identifying the two species.
The immature stages are known only from laboratory reared material. The larvae are similar to
those of viridisigma but differ in the following characters: crochets 21-24 (25-28 in viridisigma); mesathorax with seta D2 equidistant from D 1 and SD2
(closer to D1 in viridisigma); distance between the
ventral setae (Vl-Vl) across the midline about ½
the distance between the ventral seta and the lowest
subventral seta (V 1-SV 1); in viridisigma the distance
between the ventral setae (Vl-Vl) across the midline is similar to, or slightly less than that between
the ventral seta and the lowest subventral seta; raduloid with about 11 ridges (raduloid absent in viridiFASCI LE 25 I · 1991
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sigma). The larval hostplant in the wild is unknown;
however, laboratory reared larvae readily accepted
blueberry, willow, and birch but would not accept
spruce or any other conifer. Adults of selecta have
been collected between late June and early September; however, most were collected in late July and
early August.
Syngrapha selecta is much rarer and more restricted in distribution than viridisigma; it is known
from about a dozen localities. Its range extends from
Newfoundland and Nova Scotia westward through
the boreal forest zone to northwestern Northwest
Territories and the foothills of the Rocky Mountains
in Alberta. It has been collected in the United States
only in northern Michigan but probably occurs in
Minnesota and Maine as well.
Syngrapha epigaea (Grote)
PL. 3, FIG. 13; PL. 4, FIG. 14; PL. F, FIG.
7; PL. 0, FIG. 5. TEXT FIG. 47 (RWH 8927).

Plusia epigaea Grote, 1874, Proc. Acad. Nat.
Sci. Philadelphia, 1874: 208.
Type locality: New York, USA. [BMNH]
NOTE-The original description does not state
whether the species was based on one or more specimens. A female in BMNH is labeled "holotype" but
a possible male syntype is there as well. This female,
labeled "Grote Coll. 82-54/ Plusia epigaea Grote
Type/ Holotype," is hereby designated as LECTOTYPE.

Syngrapha epigaea ab. epigaeella Strand, 1917
(1916), Archiv far Naturgeschichte, 82A(2): 4 7.
Type locality: United States. [BMNH]
NOTE-The name epigaeella was proposed as an
aberration and is an unavailable infrasubspecific
name.

Although Syngrapha epigaea is associated with the
selecta group on the basis of structural characters,
it is superficially most similar to species in the diasema group because of the reduced stigma and the
dark shading in the posterior portion of the median
area. Syngrapha epigaea can readily be recognized
by the dark rather than yellow shading on the basal
213 of the hind wing. Its range overlaps those of species
in the diasema group only in northwestern North
America. Syngrapha epigaea is more frequently
confused with Autographa amp/a than with other
species of Syngrapha. In addition to structural differences in genitalia and leg spining between the two
genera, epigaea can be distinguished from amp/a by
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FIGURE 46: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA SELECTA.

the lack of a black patch at the apex of the forewing,
and by the uneven dark-gray shading in the posterior
½ of the median area; in amp/a the posterior ½ of
the median area is black.
The larvae of epigaea are green with two pairs of
white lines on the back: a narrow, slightly wavy,
dorsal line, this about ¼ of the width of the green
middorsal line, and a very thin subdorsal line (below
seta D2) formed by a series of white speckles and
dashes. The lateral line is wider than the dorsal lines;
it extends through the spiracles. A few white spots
and dashes appear to be a trace of a line between
the subdorsal and lateral lines. The pinacula at the
base of the setae are white with the exception of
those of setae SD 1 just above the lateral line which
are green with a black ring around the base of the
setae. The head is dark olive green, including the
area round the base of the setae. The larva feeds
primarily on blueberry leaves (Vaccinium spp.) but
has also been found on a wide variety of trees and
shrubs occurring in blueberry barrens, particularly
in the fall when the blueberry leaves become less
palatable. The larvae have been reported to occur
in considerable numbers in commercial blueberry
fields (Vaccinium angustifolium Ait.) and switch to
lambs-kill (Kalmia angustifolia L.) in the fall (Wood,
19 51 ). Syngrapha epigaea occurs in dry rocky and
sandy habitats and in bogs. Adults have been collected from mid-July until early September.
Syngrapha epigaea occurs across southern and
central Canada and northern United States from
Newfoundland westward to western British Columbia. In the East it occurs as far south as central
Pennsylvania, northern Ohio, and northern Wisconsin and in the West as far south as Colorado and
Oregon. In the North it has been recorded only from
central and southern Yukon.
105
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NOTE-Plusia interrogationis var. gamma-argentina was published in a check list without a description and therefore is a nomen nudum.

~'

:

Plusia interrogationis var. rosea Tutt, 1892, The
British Noctuae and Their Varieties, 4: 36.
Type locality: Great Britain.

----~-..'

NOTE-Plusia interrogationis var. rosea was proposed as a color variety of interrogationis and therefore is an unavailable infrasubspecific name.

Plusia interrogationis var. transbaikalensis
Staudinger, 1892, Deutsche Ent. Zeits., Iris, 5:
371.
FIGURE 47: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA EPIGAEA .

Syngrapha interrogationis (Linnaeus)
PL.

3, FIGS. 14-16; PL. F, FIG. 8; PL. 0,
6. TEXT FIG. 48 (RWH 8937).

FIG.

Phalaena Noctua interrogationis Linnaeus,
1758, Systema Naturae, Edition 10, 1: 513.
Type locality: Europe. [LS]
Noctua aemula Fabricius, 1787, Mantissa Insectorum, 2: 162.
Type locality: Austria.
NOTE-Noctua aemula Fabricius is a junior primary
homonym of Noctua aemula [Denis and Schiffermiiller), 1775.

Phalaena Noctua conscripta Hilbner, 1790, Beitrage zur Geschichte der Schmetterlinge, 2: 52.
Type locality: Austria.

•·

NOTE-Phalaena conscripta was proposed as a replacement name for Noctua aemula Fabricius, 1787,
which is a junior primary homonym of Noctua aemula [Denis and Schiffermiiller], 1775.

Noctua subpurpurina Haworth, 1802, Prodromus Lepidopterorum Britannicorum, p. 16.
Type locality: Great Britain.
NOTE-Noctua subpurpurina was published in a
check list without a description; Noctua subpurpurina
is a nomen nudum.

Phalaena aurosignata Donovan, 1808, Natural
History ofBritish Insects, 13: 43, pl. 453, fig. 1.
Type locality: Great Britain.
Plusia interrogationis var. gamma-argentina
Stephens, 1850, List of the Specimens ofBritish
Animals in the Collection of the British Museum. Part V.-Lepidoptera, p. 144.
Type locality: Great Britain.
.'.:__ _ _ _ _ __,l,_l.\,/_0.\, /_6_ _ _ _ _ _ _ _ _ _ _ _ __

Type locality: Kentei Mountains, USSR.
[HUMB]
Plusia borealis Reuter, 1893, Acta Soc. Fauna
Flora Fennica, 9(6): 57.
Type locality: Tetrina, Finland.
Plusia epsilon Ottolengui, 1900, in Dyar, Proc.
Washington Acad. Sci., 2: 494. NEW SYNONYMY.

Type locality: Kodiak, Alaska, USA. [USNM]
NOTE-The male specimen in the USNM with male
genitalia on slide JGFC 540 has been labeled and is
hereby designated LECTOTYPE.
No TE- Examination of the male genitalia of the lectotype reveals that Plusia epsilon is a junior synonym
of Syngrapha interrogationis not S. octoscripta.

Plusia interrogationis ab. f[ammifera Hoyningen-Huene, 1901, Berliner Ent. Zeits., 46: 313.
Type locality: Estonia.
NOTE-Plusia interrogationis ab. flammifera was
proposed as an aberration and is an unavailable infrasubspecific name.

Autographa zeta Ottolengui, 1902, lour, New
York Ent. Soc., 10: 70, pl. 6, fig. 1. NEW
SYNONYMY.

Type locality: Calgary, Northwest Territory
[now in Alberta], Canada. [AMNH]
NOTE-Examination of the genitalia of the female
holotype reveals that Autographa zeta is a junior
synonym of Syngrapha interrogationis not S. octoscripta.

Plusia interrogationis ab. aureomaculata Vorbrodt, 1912 (1911-1912), in Vorbrodt and
Muller-Rutz, Die Schmetterlinge der Schweiz,
1: 426.

Type locality: Switzerland.
NOTE-The name aureomaculata was proposed as
an aberration and is an unavailable infrasubspecific
name .
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Syngrapha interrogationis ab. orbata Warren,
1913, Die Grosse-Schmetterlinge der Erde, 3:
346.
Type locality: Not stated.
NOTE-The name orbata was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha interrogationis ab. ignifera Warren,
1913, Die Grosse-Schmetterlinge der Erde, 3:
346.
Type locality: Livonia [Estonia/Latvia].
NOTE-The name ignifera was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha interrogationis ab. cinerea Warren,
1913, Die Grosse-Schmetterlinge der Erde, 3:
346.
Type locality: Pyrenees [France/Spain].

191 7 ( 1916), Archiv far N aturgeschichte, 82A(2):
48.
Type locality: not stated. [BMNH]
NOTE-The name confluens was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha interrogationis ab. simplex Strand,
191 7 (1916), Archiv far N aturgeschichte, 82A(2):
48.

Type locality: Europe; East Siberia. [BMNH]
NOTE-The name simplex was proposed as an aberration and is an unavailable infrasubspecific name.

Plusia interrogationis ab. aureoviridis Wagner,
1926, Zeits. der Osterrichischen EntomologenVereines, Wien, 11: 26.
Type locality: Tyrol [Austria].

NOTE-The name cinerea was proposed as an aberration and is an unavailable infrasubspecific name.

NOTE-The name aureoviridis was proposed as an
aberration and is an unavailable infrasubspecific
name.

Syngrapha interrogationis ab. gammifera Warren, 1913, Die Grosse-Schmetterlinge der Erde,
3: 346.
Type locality: Europe.

Autographa interrogationis subsp. herschelensis
Benjamin, 1933, Pan-Pacific Ent., 9: 61.
Type locality: Herschel Island, Yukon Territory, Canada. [USNM]

NOTE-The name gammifera was proposed as an
aberration and is an unavailable infrasubspecific
name.

Syngrapha interrogationis form magnifica
Rangnow, 1935, Ent. Rundschau, 53: 21.
Type locality: "Lappland."

Syngrapha pyrenaica Hampson, 1913, Catalogue of the Lepidoptera Phalaenae in the British Museum, 13: 428, pl. 136, fig. 21.
Type locality: Gavarnie, Pyrenees, France.
[BMNH]

No TE- The name magnifica was proposed as a color
form of interrogationis and therefore is an unavailable infrasubspecific name.

NOTE-Syngrapha pyrenaica is based on one male
and one female. Choice of lectotype is left to European workers.

Syngrapha interrogationis ab. transbaicalensis
Hampson, 1913, Catalogue of the Lepidoptera
Phalaenae in the British Museum, 13: 431.
Type locality: Kentei Mountains, USSR.
[HUMB]
NOTE-Syngrapha interrogationis ab. transbaicalensis is an unjustified emendation of Plusia interrogationis var. transbaikalensis Staudinger, 1892, and
hence it has the same type specimen and type locality.

Syngrapha interrogationis ab. annulata Strand,
191 7 (1916), Archiv far N aturgeschichte, 82A(2):
47.
Type locality: Not stated. [BMNH]
NOTE-The name annulata was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha interrogationis ab. confluens Strand,

Syngrapha interrogationis subsp. norrlandica
Schulte, 1956, Ent. Zeits., 66: 145.
Type locality: Rovaniemi, Sweden.
Syngraphaflammifera Chou and Lu, 1979, Entomotaxonomia, 1: 18. NEW SYNONYMY.
Type locality: Estonia.
NOTE-The name flammifera, proposed by Hoyningen-Huene (1901) as an aberration, was validated
when used as a species by Chou and Lu (1979).

Syngrapha interrogationis is a rare species of the
subarctic and northern boreal forest zones. It is superficially similar to and frequently confused with
octoscripta, a sympatric species in the southern half
of its range. Specimens of interrogationis frequently
can be distinguished from those of octoscripta by
the lack of a distinct reddish-brown patch in the fold
of the forewing proximal to the postmedial line; in
some specimens of both species a diffuse reddishbrown shading is in this area, so doubtful specimens
must be identified by genital characters. In males of
interrogationis the valve is sharply angled or pointed
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FIGURE 48: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
SYNGRAPHA INTERROGATIONIS .

at the apex dorsally; in octoscripta the end of the
valve is rounded with a preapical spine on the dorsal
margin. In females of interrogationis the ovipositor
lobes are rounded posteriorly, semicircular in outline; in octoscripta the lobes are tapered posteriorly
to a narrow apex projecting posteroventrally. Syngrapha celsa occurs in western North America to
the west and south of the known range of interrogationis; however, the two species probably occur
together in northern British Columbia and could
easily be confused if only external characters are
examined. Specimens of interrogationis can be distinguished from those of celsa by the apically pointed rather than rounded valves in males and by the
presence of a sclerotized caudal process from the
ostium bursae in interrogationis females. In eastern
North America interrogationis could be confused
with u-aureum; distinguishing characters are discussed under u-aureum.
The immature stages of interrogationis are known
oniy from European materiai. The iarva of interrogationis is green with three pairs of white lines on
the back: a narrow, slightly wavy, dorsal line, about
1/s of the width of the green middorsal line, and very
thin addorsal (between seta D 1 and D2) and subdorsal (below D2) lines formed by a series of white
speckles and dashes. A few white spots and dashes
appear to be a trace of a line below the subdorsal
line. The lateral line is white or pale yellowish white
and extends through the spiracles; it is about as wide
as the height of the spiracles. The pinacula at the
base of the setae are white with the exception of
those of the subdorsal setae (SDI) just above the
lateral line, which are green with a black ring around
the bases of the setae. The head is dark olive green.
There is one subventral seta on the second and third
thoracic segment. There are about 13 ridges in the

raduloid. Structurally the larva is similar to that of
epigaea but can be distinguished by the narrower
dorsal lines, which in interrogationis are only slightly wider than the addorsal and subdorsal lines. The
larva feeds primarily on blueberry leaves (Vaccinium spp.) but has also been found on other ericaceous plants and on dwarf birch (Betula nana L.).
Syngrapha interrogationis is widely distributed
around the northern hemisphere in the boreal forest
zone. In the Old World it occurs from Fennoscandia
and the mountains of central Europe eastward
through Siberia to the Soviet Far East and Magadanskaya Oblast'. In North America it occurs from
Labrador and northern Quebec through northern
Manitoba and the Northwest Territories to western
Alaska. South of this band it has been found only
in Rocky Mountain foothills in southwestern Alberta. We can see no differences between North
American specimens and those of typical interrogationis from northern Europe that would support
treating them as a different subspecies. Adults have
been collected between late July and early September.
Syngrapha u-aureum (Guenee)
PL. 3, FIGS. 17, 18; PL. F, FIG. 9;
FIG. 7. TEXT FIG. 49 (RWH 8936).

PL.

0,

Plusia u-aureum Guenee, 1852, in Boisduval
and Guenee, Histoire Nature/le des Insectes.
Species General des Lepidopteres, 6: 354.
Type locality: "Dalecarlie, [Sweden]." [USNM]
NOTE-The correct type locality is believed to be
Labrador (McDunnough, 1944).

Plusia interrogationis var. groenlandica Staudinger, 1857, Stettiner Ent. Zeit .. 18: 306.
Type locality: Greenland. [HUMB]
NOTE-The incorrect original spelling is gronlandica.

Plusia interrogationis var. arctica Moschler,
1884, Verh. K.-K. Zool.-Bot. Ges. Wien, 34:
296.
Type locality: Labrador, Canada. [HUMB]
Plusia vaccinii Hy. Edwards, 1886, Ent. Americana, 2: 170.
Type locality: Mt. Washington, New Hampshire, USA. [AMNH]
NOTE-Plusia vaccinii was based on an unknown
number of syntypes. A female in good condition in
the American Museum of Natural History labeled
"Top of Mt. Washington, Aug. 13 '79, R. Thaxter/
4 /No. 11293 Collection Hy. Edwards / Type No.
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AMNH I Plusia vaccinii Hy. Edw. Type" is hereby
designated as LECTOTYPE.

Autographa pallida Ottolengui, 1902, Jour. New
York Ent. Soc., 10: 71, pl. 6, fig. 7. NEW
SYNONYMY.

Type

locality:

Newfoundland,

Canada.

[AMNH]
NOTE-Autographa pallida has been treated as a
synonym of Syngrapha octoscripta for a number of
years. Examination of the genitalia of the female holotype reveals that the name should be treated as a
junior synonym of Syngrapha u-aureum.

Syngrapha u-aureum is closely related to interrogationis and looks like a small form of that species.
In addition to smaller size (wing length 13-15 mm
versus 15-18 mm in interrogationis), the forewing
ground color is dark blackish gray rather than paler
gray, and the forewing fringe is more prominently
checkered. Unlike most other Syngrapha species,
there are only subtle genital differences between
u-aureum and interrogationis, and the validity of
u-aureum as a distinct species was in doubt before
McDunnough's (1944) work that showed genital
characters can be used to distinguish the two species.
Syngrapha u-aureum can be confused with abstrusa
and to a lesser extent with alias because ofrelatively
small size and the checkered fringe on the forewing
in these species; most reports of u-aureum from the
New England states are referable to one of these two
species. In general, u-aureum can be recognized by
the dark blackish-gray forewing ground color, the
relatively small stigma, and the lack of silver shading
on the antemedial and postmedial lines; but genital
characters should be examined for positive identification. In males of u-aureum, the valve is sharply
angled or pointed posterodorsally at the apex; in
abstrusa and alias the end of the valve is rounded,
often slightly foot shaped. In females of u-aureum
the caudal process of the ostium can be observed if
the scales are removed from the eighth sternum with
a small brush.
The immature stages of u-aureum are known
mainly from laboratory reared material from Mount
Washington, New Hampshire, and Schefferville,
Quebec, although there is an adult in USNM reared
from a larva collected on blueberry. The larva of
u-aureum is similar to that of interrogationis in most
structural characters and in pattern; it differs from
that of interrogationis in four characters: two rather
than one subventral setae are present in u-aureum
on the second and third thoracic segments; the lateral line is yellow rather than white or pale yellowish

white; 10 rather than 13 teeth are in the raduloid;
and the crochets number 27-30 rather than 23-26.
The presence of two SV setae on the thorax is anomalous since this character is otherwise restricted to
the alias and microgamma groups and is not present
in the closely related interrogationis. The larvae of
u-aureum feed on blueberry (Vaccinium spp.).
Syngrapha u-aureum is restricted to northeastern
North America; it occurs from Churchill, Manitoba,
eastward through northern Quebec and Labrador to
southern Greenland. South of this it occurs in Newfoundland, northern Maine, northern New Hampshire, and northern New York. We have been unable
to locate any specimens supporting the occurrence
of this species in western North America as shown
by Eichlin and Cunningham (1978, map 11). Adults
can be collected both by light traps and during the
day as they visit flowers, particularly goldenrod (Solidago spp.) and ragwort (Senecio spp.). Adults fly in
alpine meadows and open coniferous forests from
mid-July until t?arly September; in Greenland the
flight season is July.

Syngrapha surena (Grote)
PL.

3,

0,

FIG.

FIGS.

8.

19, 20;

TEXT FIG.

PL. F, FIG. 10;
50 (RWH 8938).

PL.

Plusia surena Grote, 1882, Bull. U. S. Geo!.
Geogr. Surv. Terr., 6: 585.
Type locality: Orono, Maine, USA. [lost ?]
NOTE-The repository of the type is unknown. Ottolengui (1902: 73) stated that he borrowed the type
from Mrs. Fernald for examination.

Syngrapha surena is a very distinctive species readily identified by external appearance. The stigma is
an elongate, shallow V-shaped mark that projects
toward the fore wing apex; very rarely there is a very
small satellite spot. The median area below the stigma and the subterminal area proximal to the subterminal line are shaded with blackish gray that contrasts with the silvery-gray ground color. The
hindwing is distinctly bicolored with the outer 113
dark smoky brown and the basal 213 pale buff, or
occasionally yellowish buff. Wing length varies from
15 to 18 mm.
The immature stages of surena are known only
from laboratory reared specimens; the preserved
material has lost all traces of color and pattern;
structurally the larva is similar to that of interrogationis. The larva feeds on blueberry (Vaccinium
spp.) (H. Hensel, personal communication).
Syngrapha surena is a widely distributed but rarely collected species. It occurs from Newfoundland
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FIGURE 50: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA SURENA.

FIGURE 49: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA U-AUREUM .

and Labrador westward to northern Saskatchewan
and west-central Alberta. It has been recorded in
the United States only at Orono, Maine but probably occurs in other New England states and northern Michigan as well. Adults have been collected
from mid-July until late August.

Syngrapha diasema (Boisduval)
PL.

3, FIGS. 21, 22; PL. G, FIG. l;
1. TEXT FIG. 51 (RWH 8935).

PL.

P,

FIG.

Plusia diasema Boisduval, 1829, Europaeorum
Lepidopterorum Index Methodicus, p. 93.
Type locality: "Lapponia." [USNM]
Syngrapha diasema ab. connexa Warren, 1913,
Die Grosse-Schmetter/inge der Erde, 3: 346.
Type locality: Not stated.
NOTE-Syngrapha diasema ab. connexa was pro-

posed as an aberration and is an unavailable infrasubspecific name.

Syngrapha diasema and the next three species form
a complex of species that is frequently confused in
collections. Specimens can most readily be associated with this complex by the even, dark shading
in the median area below the stigma, the straight
postmedial line that projects toward the reniform
spot, and the bicolored hindwing. The forewing color and maculation of diasema are very similar to
those of orophi/a and borea, and many specimens
identified as diasema, including the specimen illus110

trated in Eichlin and Cunningham (1978, fig. 208),
are misidentified. Specimens of diasema can most
easily be identified by the pale buffy-brown, or yellowish-buff color of the basal 213 of the hindwing; in
the other three species in the complex this area is
yellow. Also, there is a trace of a dark median line
on the hindwing of diasema that is absent in the
other species. Syngrapha diasema is very similar to
borea in structural characters; males of diasema differ from those of borea in having a disproportionately stouter cornutus near the base of the vesica,
and in having a ventrally directed, pouchlike extension to the vesica where the vesica curves to project
dorsally; females of diasema differ from those of
borea in having asymmetrical posterolateral extensions of the ostium bursae with the left extension
shorter than the right one; in borea these extensions
are barely evident and are similarly sized.
The larvae of diasema are known in North America from material collected at Schefferville, Quebec,
in 1989 by H. Hensel. These larvae have been compared with a larva from Finland provided by M.
Ahola. The larva is similar to that of interrogationis
except that it lacks a raduloid, has shorter spines on
the hypopharynx, and the base of the crochets and

top of the prolegs are red. The larva is green, or
reddish brown, with three pairs of white lines on
the back: a narrow, slightly wavy, dorsal line, this
about ¼ of the width of the green middorsal line,
and very thin addorsal (between setae Dl and D2)
and subdorsal lines (below seta D2) formed by a
series of white speckles and dashes. The lateral line
is white, about as wide as the height of the spiracles.
The pinacula at the base of the setae are white, except that there is a black ring around the setal sockets
of the subventral setae and occasionally those of the
dorsal setae as well. There are about 20 crochets on
the prolegs. The head is brownish green with darkbrown spots and dark rings around the setal sockets.
Specimens from Canada differ from the single specimen available from Finland in that the subdorsal
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line in the Finnish specimen is wider than in the
Canadian material, almost as wide as the dorsal line.
A specimen in the Canadian National Collection
from Churchill, Manitoba, was reared on dwarfbirch
(Betula nana L.), the same foodplant reported for
the species in Finland (Mikkola and Jalas, 1979).
Syngrapha diasema is very rare but is widely distributed around the northern hemisphere in shrub
tundra habitat at or near treeline; in North America
less than three dozen specimens are known. In the
Old World it occurs from northern Fennoscandia
eastward through the mountains of Siberia to Kamchatka. It does not occur in the mountains of central ·
Europe or in Japan. In North America it occurs from
Labrador and northern Quebec west to northern
Alaska; south of this it has been collected only in
subalpine habitat in southwestern Alberta. Adults
have been collected between mid-July and late August.

Syngrapha borea (Aurivillius)
PL.

3, FIGS. 23, 24; PL. G, FIG. 2; PL. P,
2. TEXT FIG. 51 (RWH 8933, 8934).

FIG.

Plusia diasema var. borea, Aurivillius, 1890,
Bihang K. Svensk Vetenskaps-Akad. Handlingar, 15(4, no. 1): 17, pl. 1, fig. 8.
Type locality: Ivigtut, Greenland. [NR]
Syngrapha snowi ab. lula Strand, 191 7 ( 1916),
Archiv far Naturgeschichte, 81A(2): 47.
Type locality: Canada; United States. [BMNH]
NOTE-Syngrapha snowi ab. lula Strand is an unavailable infrasubspecific name.

Autographa diversigna Ottolengui, 1919, Jour.
New York Ent. Soc., 27: 121, pl. 15, fig. 2. NEW
SYNONYMY.

Type locality: Nordegg, Alberta, Canada.
[AMNH]
NOTE-Autographa diversigna traditionally has been
placed as a synonym of "lula Strand." However,
Strand's name was proposed as an aberration and is
not available. The first persons to use lula as a specific
name are Barnes and Benjamin, 1923, and hence the
name must be credited to them.

Autographa lula Barnes and Benjamin, 1923,
Can. Ent., 55: 212. NEW SYNONYMY.
Type locality: None given. [BMNH]
NOTE-The name lula has been credited to Strand,
but Strand used the name as an aberration, and it is
not available. Strand's name in tum was based on
"Syngrapha snovi ab. 1" of Hampson, 1913, Catalogue ofthe Lepidoptera Phalaenae in the British Museum, 13: 419.
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FIGURE 51 : DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
SYNGRAPHA DIASEMA AND BOREA.

Syngrapha borea is closely related to diasema but
can be distinguished from it by the yellow rather
than pale-buffhindwing color and by the structural
characters discussed under diasema. Syngrapha borea is more likely to be confused with orophila than
with diasema because the two species are superficially similar and occur together in western Canada.
Specimens of borea usually can be distinguished from
those of orophila by smaller size (wing length 1117 mm versus 16-18 mm in orophila ), darker gray
forewing ground color, reddish-brown rather than
gray tuft of scales on the thorax, and by the form of
the stigma; in borea the stigma usually is a shallow
U-shaped mark with a prominent extension or satellite spot distal to it (plate 3, figures 23, 24); in
orophila the stigma is a deep U-shaped mark with
a small hook, or sharp angle, in the lower distal
corner (plate 3, figure 25).
The immature stages of borea are unknown.
Syngrapha borea occurs in western Greenland between 60° and 70° North (Wolff, 1964) and in western North America from northern Alaska, Yukon,
and western Northwest Territories southward in the
Rocky Mountains to southwestern Alberta and
southeastern British Columbia. In most areas adults
are crepuscular or nocturnal and occur in subalpine
coniferous forests. Adults have been collected from
late June until late July.
Syngrapha borea has been treated as two species
since McDunnough (1944) separated northern specimens (as borea) from Rocky Mountain specimens
(as lula) on the basis of slight differences in clasper
shape in males and ostium bursae shape in females.
Examination of more material shows that these differences are not consistent; thus, we treat both names
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did not have any dorsal or subdorsal longitudinal
lines that are present on viridisigma and most other
Syngrapha larvae. The larva from Mount Rainier
was reared on blueberry (Vaccinium sp.).
Syngrapha orophi/a occurs from northern British
Columbia to northwestern Wyoming, central Idaho,
and southern Oregon. Adults have been collected
between mid-July and late August.

Syngrapha sackenii (Grote)
PL.

;

' ,

•

•
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FIGURE 52: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA OROPHILA .

as a single species. Greenland specimens, while indistinguishable from western North American material in structural characters, do differ from them
in smaller size (wing length 11-14 mm versus 1517 mm), paler gray forewing ground color, and narrower dark marginal band on the hindwing.

Syngrapha orophila (Hampson)
PL . 3, FIG . 25; PL. G, FIG . 3;
3.

TEXT FIG.

PL.

P,

FIG.

52 (RWH 8930).

Plusia orophi/a Hampson, 1908, Can. Ent., 40:
104.
Type locality: Brobokton Creek, Alberta, Canada. [BMNH]
NOTE-There are six male and two female syntypes
of orophila in the BMNH. A male labeled "Brit.
Columbia. Brobokton Creek, 5,500 ft, 10.VII.1907,
Mrs. Nicholl, 1907-267/ Plusia orophila Hampson,
type M Syntype" is hereby designated as LECTOTYPE.
Syngrapha orophila is the largest (wing length 1618 mm) and palest species in the diasema group. It
is most frequently confused with borea but can be
distinguished by the characters discussed under borea. Syngrapha orophi/a is the only species of Syngrapha in which the right and left claspers on the
male valves are asymmetrical in shape. The female
genitalia are characterized by the V-shaped, heavily
striated ostium bursae and by the presence of a large
membranous pouch on the right side of the ductus
bursae.
The immature stages of orophi/a are known from
a single larva from Mount Rainier, Washington, that
was described by Crumb (1956). Structurally, the
larva is similar to that of viridisigma but apparently
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3, FIGS. 26, 27; PL. G, FIG. 4; PL. P,
4. TEXT FIG. 53 (RWH 8931, 8932).

FIG.

Plusia sackenii Grote, 1877, Can. Ent., 9: 135.
Type locality: Idaho Springs, Colorado, USA.
[BMNH]
NOTE-The name was again proposed as new in
Grote, 1877, Bull. V. S. Geo!. Geogr. Surv. Terr., 3:
800.

Plusia sackeni Smith, 1893, U. S. Natl. Mus.
Bull., 44: 257.
NOTE - Plusia sackeni is an unjustified emendation
of Plusia sackenii Grote and hence it has the same
type specimen and type locality.
Syngrapha sacceni Hampson, 1913, Catalogue
ofthe Lepidoptera Phalaenae in the British Museum, 13: 417.
NOTE-Syngrapha sacceni is an unjustified emendation of Plusia sackenii Grote, and hence it has the
same type specimen and type locality.
Plusia snowii Hy. Edwards, 1884, Papilio, 4:
44. NEW SYNONYMY.
Type locality: Las Vegas, New Mexico, USA.
[AMNH]
Plusia snowi Smith, 1893, U. S. Natl. Mus. Bull.,

....... ,.,,c,.,

..... £ J I .

NOTE-Plusia snowi is an unjustified emendation of
Plusia snowii Hy. Edwards and hence it has the same

type specimen and type locality.

Syngrapha snovi Hampson, 1913, Catalogue of
the Lepidoptera Phalaenae in the British Museum, 13: 418.
NOTE-Syngrapha snovi is an unjustified emendation of Plusia snowii Grote, and hence it has the same
type and type locality.
Syngrapha sackenii is the most southerly species in
the diasema group. It can be recognized by the brown
rather than gray forewing ground color, and by the
presence of a yellow patch on the fore wing cos ta
between, or adjacent to, the inner and outer elements of the antemedial line. Wing length varies
FASCICLE 25 . l : 1991

NOCTUOIDEA
from 15 to 18 mm. The male genitalia differ from
those of other species in the group in that the clasper
is nearly absent, being evident only as a slight thickening on the lower edge of the valve. The female
genitalia can be recognized by the dark, heavily
sclerotized posterior surface of the corpus bursae
that is absent in diasema and borea and the lack of
a pouch on the right side of the ductus bursae that
is present in orophila and borea.
The immature stages of sackenii are unknown.
Syngrapha sackenii occurs in subalpine meadows
and in coniferous forests near treeline in the southern Rocky Mountains from southwestern Montana
to northeastern Utah and central New Mexico; most
records of the species are from Colorado. Report of
sackenii in Alberta (Eichlin and Cunningham, 197 8:
42) appears to be based on misidentifications; some
specimens of borea have a small patch of yellow
near the base of the costa. Adults are crepuscular or
nocturnal; they have been collected from early July
until mid-August, although most records are from
late July and early August. A single known collection
from Las Vegas, New Mexico, has previously been
recognized as a separate species (snowii) on the basis
of slight differences in forewing color and female
genitalia. The known specimens from New Mexico,
however, fall well within the variation exhibited by
sackenii material from Colorado.
Syngrapha ignea (Grote)
PL. 3, FIGS. 28-30; PL. 4, FIG. 15; PL.
G, FIG. 5; PL. P, FIG. 5. TEXT FIGS. 2 df; 54 (RWH 8949).

Plusia ignea Grote, 1863, Proc. Ent. Soc. Philadelphia, 2: 274.
Type locality: Pikes Peak, Colorado, USA.
[ANSP]
Caloplusia ignea var. simulans McDunnough,
1944, Mem. So. California Acad. Sci., 2: 179.
Type locality: Rocky Bay, Labrador, Canada.
[CNC]
Syngrapha ignea, and the closely related Old World
species hochenwarthi (Hochenwarth), have been
placed in a separate genus (Caloplusia) by some
workers on the basis of the presence of spinelike
setae on all three pairs of tibiae; in other species of
Syngrapha, the setae are confined to the hind pair
of tibiae. All other structural characters of the adult
support placement of these two species in Syngrapha. McDunnough (1944) has been the only
worker to discuss structural differences between ig-

FIGURE 53: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA SACKENII.

nea and hochenwarthi to support treatment of the
two taxa as separate species. The main characters
used by McDunnough were the larger juxtal spine
and basally thinner clasper of ignea males and the
lack of posterior processes of the ostium bursae and
shorter corpus bursae in ignea females. Additionally, the vesica in ignea is shaped like a question
mark (plate G, figure 5) whereas that of hochenwarthi is coiled apically; and the corpus bursae in
ignea is oval, about 1.5 x as long as wide (plate P,
figure 5) whereas that of hochenwarthi is elongate,
about 3 x as long as wide, and with the posterior
portion drawn out into a slightly coiled appendix
bursae (text figure 3 c). The two species are indistinguishable in external appearance.
Within North America, ignea is most likely to be
confused with alticola; both species have primarily
yellow forewings ventrally with dark shading on the
wing margins, and the stigma projects toward the
anal angle at an oblique angle to the longitudinal
axis of the wing. Externally ignea differs from alticola in having brown rather than gray-brown forewings, longer stigma, less zigzagged subterminal line,
and presence of setae on the foretibia; ignea is on
average larger than alticola (wing length 13-16 mm
versus 10-13 mm in alticola). The two species can
be distinguished readily by genital characters, particularly the curved rather than straight claspers and
presence of cornuti in ignea males and anteriorly
rounded rather than pointed corpus bursae in ignea
females.
The immature stages of ignea are similar to those
of hochenwarthi in the Old World. The larvae differ
from those of other Syngrapha species in that the
dorsal lines are very close together so that they tend
to fuse to form a single pale middorsal line. The
spinules on the skin of ignea are long, black, and
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FIGURE 54: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA IGNEA.

much more prominent than those of other Syngrapha species. A single subventral setae is on the
second and third thoracic segments, and the pinacula are black. The setal characters given by Crumb
(1956) to separate Caloplusia from Syngrapha and
Autographa apply only to the few species treated by
Crumb and not to other Syngrapha species. The
early instar larvae of ignea have been reared in the
Canadian National Collection laboratory on blueberry (Vaccinium sp.); they switched to willow i~
later instars. The larval skin is reddish brown until
the last few days of the last instar when it turns to
dark green.
Syngrapha ignea is widely distributed in sub~lpine and boreal habitats in western North Amenca
from northern Alaska and western Northwest Territories southward in the Rocky Mountain region to
central New Mexico and in the Cascades and Sierra
Nevada to south-central California. An apparentiy
disjunct population in Labrador and adjacent Quebec was described as subspecies simulans by
McDunnough ( 1944) but is not distinguishable from
western ignea. Adults are active during the day and
at night; they have been collected from late June
until early August.

Syngrapha abstrusa Eichlin and Cunningham
PL. 3, FIGS. 31-33; PL. 4, FIG. 16; PL.
G, FIG. 6; PL . P, FIG. 6. TEXT FIG. 55
(RWH 8940).
Syngrapha abstrusa Eichlin and Cunningham,
1978, U.S. Dept. Agric. Tech. Bull., 1567: 46.
Type locality: Lake Katherine, Oneida County,
Wisconsin, USA. [LACM]
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Syngrapha abstrusa is a little known, recently described, species that is confused with alias in most
collections. These two species are the most difficult
North American plusiines to identify without examination of genital characters. In general, abstrusa
tends to have a slightly lighter ground color than
alias, particularly in the median area below the stigma where the median line is usually evident against
the violet-gray background; the satellite spot in most
specimens of abstrusa is separated from the V-shaped
portion of the stigma; specimens tend to be slightly
smaller (wing length 13-16 mm) than those of alias
(wing length 15-1 7 mm). For positive identification,
genital characters must be examined; some males
can be identified without dissection if the valves are
protruding from the abdomen far enough that the
long clasper or the apically more truncate valve shape
can be observed; females must be dissected to determine the length of the ductus bursae relative to
its width.
The larva of abstrusa (plate 4, figure 16) is green
with three pairs of longitudinal pale lines: a paleyellow dorsal line, this about ½ as wide as the green
middorsal line, a narrow, white subdorsal line about
113 as wide as the dorsal line, and a pale-yellow lateral
line that is about 1½ x as wide as the dorsal line.
The pinaculum at the base of the subdorsal seta
(SD 1) is black, about ½ as large as the spiracle; that
of seta D2, below the subdorsal line, has a narrow,
black ring around the base of the seta. The head is
yellowish green. The larva of abstrusa is similar to
those of alias and rectangula except that: 1) the
dorsal line is pale yellow; 2) the subdorsal line is
very thin, about 113 the width of the dorsal line; and
3) the dark pinaculum of the subdorsal seta (SD 1)
is about½ as large as the spiracle; in alias and rectanJ!Ula both the dorsal and subdorsal lines are white,
the subdorsal line is about ½-½ as wide as the dorsal
line, and the dark pinaculum of the subdorsal seta
(SD 1) is as large as, or larger than, the spiracle. The
pattern differences are based on 15 field-collected
larvae of abstrusa, four of alias, and six of rectangula. Larvae of abstrusa have been reared on Engelmann spruce (Picea engelmannii Parry) in the
West and jack pine (Pinus banksiana Lamb.) and
white spruce (Picea glauca (Moench) Voss) in the
East.
The range of abstrusa overlaps the southern half
of the range of alias. It occurs from Newfoundland
to New Jersey and west across southern Canada and
northern United States to southern British Columbia and western Montana. South of this it has been
collected only in northern New Mexico. From a
FASCICLE 25.1 : 1991
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limited amount of field data it appears that abstrusa
is associated with dry, well-drained habitats whereas
alias appears to be associated with more boggy habitats. Adults have been collected from mid-June until late July in most areas.

Syngrapha alias (Ottolengui)
PL.

3, FIGS. 34-36; PL. G, FIG. 7;
7. TEXT FIG. 56 (RWH 8939).

PL.

P,

FIG.

Autographa alias Ottolengui, 1902, Jour. New
York Ent. Soc., 10: 69, pl. 8, figs. 7, 13.
Type locality: Jefferson, New Hampshire, USA.
[AMNH]
Autographa interalia Ottolengui, 1919, Jour.
New York Ent. Soc., 27: 122, pl. 15, fig. 5.
Type locality: Nordegg, Alberta, Canada.
[AMNH]
As discussed under abstrusa, this is one of the most
difficult species to identify without reference to genital characters. In general, alias tends to have a
slightly darker ground color than does abstrusa, particularly in the median area below the stigma where
the median line is barely evident, if at all, against
the blackish-gray background; in most specimens of
alias the anterior portion of the satellite spot is joined
to the V-shaped portion of the stigma; specimens
tend to be slightly larger (wing length 15-17 mm)
than those of abstrusa. For positive identification
of alias, the genital characters must be examined.
Some males can be identified without dissection if
the valves are protruding from the abdomen far
enough that the short clasper or the apically more
slender, foot-shaped valve can be observed; females
must be dissected to determine the length of the
ductus bursae relative to its width.
The larvae of alias is green with three pairs of
longitudinal pale lines: a white dorsal line, this about
½ as wide as the green middorsal line, a narrower
white subdorsal line ½-½ x as wide as the dorsal
line and a white or pale-yellow lateral line that is
'
.
about 1½ x as wide as the dorsal line. The pmaculum at the base of the subdorsal seta (SDI) is black,
about as large as the spiracle; that of seta D2, below
the subdorsal line is slightly smaller than the spiracle. The head is yellowish green. The larva of alias
differs from that of abstrusa in having a white rather
than pale-yellow dorsal line, a wider subdorsal line
that is ½-½ the width of the dorsal line, and larger
dark pinacula of setae D 1 and SD 1. The larva is
similar in color and pattern to that of rectangula,
which may occur with it. In the few specimens ex-

FIGURE 55: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA ABSTRVSA.

amined, the dark pinaculum of seta SD 1 is similar
to the spiracle in size in alias but is about 2 x as
large as the spiracle in rectangula. Like other members of the rectangula group, the larva lacks a raduloid on the hypopharynx, has two subventral setae
on the second and third thoracic segments, and the
distance between the ventral setae (Vl-Vl) across
the midline is similar to, or slightly less than the
distance between the ventral seta and the lowest
subventral seta (Vl-SVl). Known larval foodplants
of alias are white and black spruce (Picea glauca
(Moench) Voss and P. mariana (Mill.) B.S.P.). A
number of other coniferous host plants have been
reported in the literature for alias (e.g., Prentice,
1962), but they need to be reconfirmed due to possible confusion with angulidens, rectangula, abstrusa, and cryptica.
Syngrapha alias is more widely distributed than
is abstrusa. It occurs from Newfoundland and northern Quebec, west to Alaska, and south to New Jersey
on the East Coast, western North Carolina in the
Appalachians, the Great Lakes States west of the
Appalachians, and in the West to southe~ N~w
Mexico, central Idaho, and northern California.
From a limited amount of field data it appears that
alias is associated with boggy habitats while abstrusa
is associated with dry, well-drained habitats. Syngrapha alias has a slightly later flight season than
does abstrusa; most adults have been collected between late June and mid-August.

Syngrapha cryptica Eichlin and Cunningham
PL.

3, FIGS. 37, 38; PL. G, FIG. 8;
8. TEXT FIG. 57 (RWH 8941).

PL.

P,

FIG.

Syngrapha cryptica Eichlin and Cunningham,
1978, U.S. Dept. Agric. Tech . Bull., 1567: 47.
Type locality: Lake Katherine, Oneida County,
Wisconsin, USA. [LACM]
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FIGURE 57: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA CRYPT/CA.

-.. ~ J,• '---FIGURE 56: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA ALIAS .

Probably no other species of plusiine has caused as
much confusion as cryptica for those who have tried
to identify it. It was originally described as being
closely related to, and formerly confused with, alias
and indeed almost all of the specimens that we have
examined that were identified as cryptica, including
the specimen illustrated in Eichlin and Cunningham
(1978, figure 215), have turned out to be alias. We
have located more than 60 specimens of cryptica,
but most of them had been identified as rectangula.
The characters of the male genitalia, particularly the
lack of a finlike ridge on the sacculus (the ridge is
characteristic of alias and abstrusa), the more massive valves, and the more tightly coiled vesica, all
indicate that cryptica is more closely related to rectangula than it is to alias. In general, cryptica is best
characterized as resembling a dark form of rectangula, this due to the smaller amount of pale shading
in the orbicular spot, stigma, postmedial line, and
in the subterminal and terminal areas. The two species are similar in size (wing length 15-1 7 mm). The
male genitalia of cryptica differ from those of rectangula in having a reduced, barlike clasper and in
having a small slightly sclerotized pouch in the vesica below the cornutus. The female genitalia differ
from those of rectangula in having a wider, more
inflated, ductus bursae.
The immature stages of cryptica are unknown.
Syngrapha cryptica has been found in two separate areas; it is known from Nova Scotia, Prince
Edward Island, and northern Maine and from Michigan and Wisconsin. It will probably be found in
other states and provinces in the Northeast with
further collecting. Specimens from the Great Lakes
area are much darker than are those from farther
116

east. Adults have been collected from mid-July until
mid-August.

Syngrapha rectangula (Kirby)
PL.

3,

FIG .

FIGS.

1.

39-41;

TEXT FIG.

PL.

G,

FIG.

9;

PL.

Q,

58 (RWH 8942).

Plusia rectangula Kirby, 1837, in Richardson,
Fauna Boreali-Americana, p. 306.
Type locality: Canada. [unknown]
Plusia mortuorum Guenee, 1852, in Boisduval
and Guenee, Histoire Naturelle des Insectes.
Species General des Lepidopteres, 6: 353.
Type locality: New York, USA. [BMNH]
Syngrapha rectangula ab. demaculata Strand,
191 7 ( 1916), Archiv far N aturgeschichte, 82A(2):
47.
Type locality: North America. [BMNH]
NOTE-The name demaculata was proposed as an
aberration and is an unavailable infrasubspecific
name.

Auiographa rectangula race nargenta Ottolengui, 1919, Jour. New York Ent. Soc., 27: 122.
Type locality: Kaslo, British Columbia, Canada. [AMNH]

Typical specimens of rectangula can readily be identified by the extensive white shading on the forewing
in the basal, subterminal, and terminal areas and
on the orbicular spot, stigma, and postmedial line
that contrasts with the dark blackish-gray ground
color. In the Northeast, cryptica has been mistaken
for a dark form of rectangula, but the two species
can be distinguished by the characters given in the
key and under cryptica. In the Northwest, many
specimens of rectangula have less white shading on
the forewing, particularly in the subterminal and
terminal areas and have been confused with alias.
FASCICLE 25.1 : 1991
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These areas of the wing, however, are sufficiently
pale gray that they contrast with the darker ground
color of the median area and allow the specimens
to be recognized as rectangula. These darker, western specimens have been treated as a separate subspecies (nargenta), but the differences are slight with
considerable overlap in the amount of white shading
on eastern and western specimens.
The larva of rectangula is green with three pairs
of longitudinal pale lines: a white dorsal line, this
about as wide as the dark-green middorsal line, a
white subdorsal line slightly narrower than the dorsal line, and a wider pale yellowish-white lateral line.
The pinaculum at the base of the subdorsal seta
(SD 1) is black, about 2 x as large as the spiracle;
that of setae D2, below the subdorsal line is similar
in size to the spiracle. The head is yellowish green.
The larva is similar in color and pattern to that of
viridisigma, which may occur with it, but differs in
having two, rather than one, subventral setae on the
second and third thoracic segments; the larva of
rectangula is very similar to those of alias and abstrusa; differences among them are discussed under
alias and abstrusa. The larvae are reported to feed
on a wide variety of conifers including balsam fir
(Abies balsamea (L.) Mill.), western hemlock (Tsuga
heterophylla (Raf.) Sarg.), white spruce (Picea glauca
(Moench) Voss), Douglas-fir (Pseudotsuga menziesii
(Mirbel) Franco), and occasionally from most other
species of fir and spruce that occur within the range
of the species (Prentice, 1962). On the basis of the
numbers of larvae reported from the various host
plants by Prentice ( 1962), it appears that rectangula
larvae prefer species of fir as host plants with spruce
as a secondary host; the opposite is true of alias.
Syngrapha rectangula occurs in three separate areas. In the Northeast it occurs from Newfoundland
across central Quebec and northern Ontario to Manitoba and southward to central New Jersey, northern
Pennsylvania, southern Michigan and northern
Wisconsin; there is also a specimen in the USNM
from central Illinois but this record is doubtful. In
the Northwest it occurs from northern British Columbia and Alberta south to southwestern Montana,
northern Idaho and in the Cascades to southern Oregon. In the Southeast it occurs in the Appalachians
in North Carolina and Virginia. Adults have been
collected from late June until mid-August.
Specimens from the northeastern part of its range
have white shading in the basal, subterminal, and
terminal areas superimposed on the normal wing
markings; the median area is an uneven blackish
gray with a trace ofthe median line below the stigma.
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FIGURE 58: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA RECTANGULA .

Some specimens from the West have pale-gray rather than white shading in these areas of the wing, but
the differences are not consistent. Specimens from
the southern Appalachians have much more extensive greenish-white shading in the basal, subterminal, and terminal areas and much more extensive
black shading in the median area.

Syngrapha angulidens (Smith)
PL.

3,

Q,

FIG.

FIGS.

2.

42-44;

TEXT FIG.

G, FIG. 10;
59 (RWH 8943).

PL.

PL.

Plusia angulidens Smith, 1891, Trans. Amer.
Ent. Soc., 18: 111.
Type locality: Colorado, USA. [USNM]
Autographa excelsa Ottolengui, 1902, Jour. New
York Ent. Soc., 10: 71.
Type locality: New Hampshire, USA. [AMNH]
Syngrapha excelsa ab. excelsana Strand, 191 7
(1916), Archiv fur Naturgeschichte, 82A(2): 4 7.
Type locality: North America. [BMNH]
NOTE-The name excelsana was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha angulidens ab. plusioides Strand,
191 7 ( 1916), Archiv fur N aturgeschichte, 82A(2):
47.
Type locality: United States. [BMNH]
No TE- The name plusioides was proposed as an aberration and is an unavailable infrasubspecific name.

Autographa a/ta Ottolengui, 1919, Jour. New
York Ent. Soc., 27: 125.
NOTE-Autographa a/ta is an unnecessary objective
replacement name for Autographa excelsa Ottolengui, 1902; therefore it has the same type specimen
and type locality.
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FIGURE 59 : DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA ANG UL/DENS .

Syngrapha angulidens is the most commonly collected species of Syngrapha in the Rocky Mountain
region. It is most likely to be confused with ce/sa,
particularly in British Columbia and northern
Washington where the two species occur together.
In both species males have an apical cornutus in the
vesica as well as a basal one, and in females the
posterior portion of the corpus bursae is sclerotized
and the fingerlike extension at the anterior end of
the ostium bursae is long and curved posteriorly.
Most specimens of angulidens can be distinguished
from those of ce/sa without dissection by smaller
size (wing length 13-1 7 mm (usually 14-16 mm) in
angulidens; 15-19 mm (usually 16-17 mm) in celsa)
and by different form of stigma. In angulidens the
stigma is a narrow V-shaped mark that is higher
than wide with a small satellite spot distal to it; in
ce/sa the stigma is wider, appearing wider than high,
and the satellite spot is fused to the V-shaped mark
in most specimens. Also, in angulidens the median
area of the forewing below the stigma is not extensively shaded with black as it is in northern specimens of ce/sa. For positive identification, genital
differences given in the key to species must be used.
The immature stages of angulidens are unknown,
but adults have been reared from larvae collected
on subalpine fir (Abies /asiocarpa (Hook.) Nutt.)
and Engelmann spruce (Picea enge/mannii Parry)
(Prentice, 1962).
Syngrapha angulidens occurs from southern Alaska south through British Columbia and western Alberta to southern Washington, northeastern Oregon,
::_____ _ _ _ __
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eastern Nevada, central Arizona, and southern New
Mexico. Adults of angulidens have been collected
from mid-July until late August. Specimens from
the southern Rocky Mountains (typical angulidens)
differ from those from the northern Rockies (excelsa) in having a paler forewing ground color and a
U-shaped rather than a V-shaped stigma. The name
exce/sa is based on a specimen nominally from the
White Mountains of New Hampshire; the few specimens known from the East are all old records and
might be mislabeled.

Syngrapha celsa (Hy. Edwards)
PL.

3, FIGS. 45-47; PL. H, FIG. 1;
3. TEXT FIG. 60 (RWH 8944).

PL.

Q,

FIG.

Plusia ce/sa Hy. Edwards, 1881, Papi/io, 1: 101 .
Type locality: Mt. Hood, Oregon, USA.
[USNM]
Syngrapha octoscripta ab. beta Strand, 191 7
(1916), Archiv far Naturgeschichte, 82A(2): 47.
Type locality: North America. [BMNH]
NOTE-The name beta was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha a/tera ab. alterana Strand, 1917
( 1916), Archiv far N aturgeschichte, 82A(2): 4 7.
Type locality: United States. [BMNH]
NOTE-The name alterana was proposed as an aberration and is an unavailable infrasubspecific name.

Autographa ce/sa race sierrae Ottolengui, 1919,
Jour. New York Ent. Soc., 27: 123.
Type locality: Lake Tahoe, Sierra Nevada, California, USA. [AMNH]
Syngrapha ce/sa is the most westerly species of Syngrapha and is not iikeiy to be confused with any
other species in most of its range. In the northern
part of its range, in British Columbia and Washington, ce/sa occurs with and could be confused with,
angulidens and octoscripta. Specimens of ce/sa can
be distinguished from those of angu/idens in this
area by the characters given in the key to species
and under angulidens. They can be distinguished
from those of octoscripta by the lack of a reddishbrown patch in the fold of the forewing proximal to
the postmedial line, by the lack of a preapical spine
on the valve, and the lack of a caudal extension on
the ostium bursae.
Syngrapha ce/sa is most closely related to ain
(Hochenwarth) of the Palearctic Region. Both species differ from angulidens in several characters: the
juxta is flat, without a raised posterior bulge; the
_ _ _ __
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narrow apical portion of the clasper projects in the
same direction as the basal portion, not at an oblique
angle to it; and the vesica is long and sinuate. Syngrapha celsa differs from ain in having a shorter
clasper that extends about ½ way across the valve,
rather than beyond the dorsal margin of the valve,
and in having the basal 213 of the hindwing buffy
brown rather than yellow.
The larvae of celsa were briefly described by Eichlin and Cunningham (1978); they are similar to those
of alias and rectangu/a in most structural characters,
but the body is covered with dark spinules except
on the dorsal, subdorsal, and lateral lines and on
the venter. The subdorsal line is about 213 as wide
as the dorsal line. The larvae feed on a variety of
conifers including subalpine, grand, and white fir
(Abies lasiocarpa (Hook.) Nutt., A. grandis (Dougl.)
Forbes, and A. conco/or (Gord. & Glend.) Lindi.),
Engelmann and white spruce (Picea enge/mannii
Parry and P. g/auca (Moench) Voss), western white
pine (Pinus montico/a Dougl.), and western hemlock
(Tsuga heterophylla (Raf.) Sarg.) (Prentice, 1962; D.
C. Ferguson, personal communication).
Syngrapha ce/sa occurs from central British Columbia southward to central Idaho, southeastern
Washington, and southern California. It has been
collected in the Ruby Mountains, Nevada, and in
the White Mountains of east-central Arizona and
adjacent New Mexico. Syngrapha ce/sa shows a considerable amount of geographical variation. Specimens from British Columbia tend to have black
shading in the median area below the stigma; specimens from Washington, Idaho, and the interior of
Oregon are dark gray with a tendency to become
progressively paler gray down the Sierra Nevada
Mountains of California. Specimens from coastal
areas of California and southern Oregon have a very
pale silver-gray forewing ground color. The pale
southern form has been segregated as subspecies
sierrae but the variation appears to be clinal. Most
adults of celsa have been collected between late July
and late August, but we have seen a few specimens
from as early as late June.
Syngrapha microgamma (Hilbner)
PL. 3, FIGS. 48, 49; PL. 4, FIG. 17; PL.
H, FIG. 2; PL. Q, FIG. 4. TEXT FIG. 61
(RWH 8946).

Noctua microgamma Hilbner, [1823], Sammlung Europi:iischer Schmetterlinge, 4: pl. 151,
figs. 698, 699.
Type locality: Europe. [lost]

FIGURE 60: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA CELSA.

Plusia microgamma var. incompleta Reuter,
1893, Acta Soc. Fauna Flora Fennica, 9(6): 59.
Type locality: Sammatti, Finland.
Syngrapha microgamma ab. v-notata Strand,
1917 (1916), Archiv far N aturgeschichte, 82A(2):
47.
Type locality: Europe. [BMNH]
NOTE-The name v-notata was proposed as an aberration and is an unavailable infrasubspecific name.

Syngrapha microgamma subsp. arctica Rangnow, 1935, Ent. Rundschau, 53: 21.
Type locality: "Lappland."
NOTE-Syngrapha microgamma subsp. arctica
Rangnow is a junior secondary homonym of Plusia
interrogationis var. arctica Moschler 1884.

Syngrapha microgamma race nearctica Ferguson, 1955, Bull. Brooklyn Ent. Soc., 50: 25.
Type locality: Prospect Road, Goodwood, Halifax Co., Nova Scotia, Canada. [CNC]
Syngrapha microgamma and montana have created
considerable confusion for both collectors and taxonomists. McDunnough (1944) was the first to draw
attention to male genital differences between them,
but because of very limited material, he treated
montana as an eastern North American subspecies
of microgamma and western material as typical microgamma. Ferguson (1955) clearly demonstrated
the existence of two species in North America when
he discovered differences in the corpus bursae in
females and the sympatric occurrence of both species throughout much of eastern Canada. He proposed the racial name nearctica for North American
specimens because they are larger than those from
Europe.
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FIGURE 61: DISTRIBUTION OF NORTH
AMERICAN MA TERI AL EXAMINED OF
SYNGRAPHA MICROGAMMA.

Specimens of microgamma can be distinguished
from those of montana by the characters given in
the key and under montana.
The larvae of microgamma are dark green through
most of the summer but change to a dark reddish
brown or gray brown in the fall; these colors closely
match the color of the foliage on which the larvae
feed. The color of the body is slightly lighter between
the dorsal and subdorsal lines. There are three pairs
of white lines on the back above the lateral line: a
thin, wavy dorsal line, this about 113 as wide as the
dark middorsal line, and very thin, interrupted, addorsal and subdorsal lines. The white or pale-yellow
lateral line is wide, about 3 x as wide as the height
of the spiracles. The dorsal and ventral pinacula are
white with a black ring around the base of the setae;
the subdorsal pinacula, just above the lateral line,
are similar to the body in color. The setae are black.
The iarvae overwinter in the third and fourth instars; at this stage the skin texture is granulose with
irregularly sized granules. The skin of the last instar
larvae is covered with minute black spinules. The
head is similar in color to the body except that it
has a black reticulate pattern over the ground color.
Like species in the rectangula group, there are two
subventral (SV) setae on the second and third thoracic segments. They differ from species in the rectangula group in the position of the ventral setae; in
microgamma the distance between the ventral setae
(Vl-Vl) across the midline is about½ the distance
between the ventral seta and the lowest subventral
seta (Vl-SVl); in the rectangula group the distance
between the ventral setae is similar to, or slightly
less than the distance between the ventral seta and
the lowest subventral seta. The larvae of microgam-

ma feed on Labrador tea (Ledum groenlandicum
Oeder), leatherleaf (Cassandra calyculata (L.) D.
Don), and blueberry (Vaccinium spp.). In Europe it
has also been reported on willow (Salix spp.).
In the Old World microgamma occurs from Fennoscandia and the mountains of central Europe eastward to the mountains of central and eastern Asia.
In North America it occurs from Labrador west to
central Yukon, and south to the northern New England states, and northern Michigan and Wisconsin
in the East, and to southern Alberta and British
Columbia in the West. It has also been collected in
Colorado. It is usually found in bogs where there is
an abundance of ericaceous shrubs, particularly
Labrador tea. Adults fly both during the day and at
night; during the day it is usually females visiting
flowers that are collected. The adult flight season
extends from mid-June until late July but lasts for
about two weeks at any one locality.
North American specimens of microgamma are
slightly larger than those from Europe and have been
treated as a separate subspecies (nearctica) by some
authors. The larvae of North American populations
of microgamma differ from those of Old World populations in skin texture; in North America the skin
is granulose until the last instar in which the skin is
spinulose; in European material the larval skin is
spinulose in all instars (M. Ahola, personal communication).
Syngrapha montana (Packard)
PL. 3, FIGS. 50, 51; PL. 4, FIG. 18; PL.
H, FIG. 3; PL. Q, FIG. 5. TEXT FIG. 62
(RWH 8945).

Plusia montana Packard, 1869, Guide to the
Study of Insects, p. 313.
Type locality: Mount Washington, New Hampshire, USA. [lost]
Syngrapha montana resembles a small form of microgamma, and the two species are frequently confused in collections. Although genital characters must
be examined for positive identification, most specimens of montana can be recognized by details in
the maculation: in montana the stigma is a straight,
or slightly oval, elongate line, whereas in microgamma it usually is a commalike mark that is enlarged
and knoblike distally; the subterminal line is prominent throughout its length, whereas in microgamma
it usually is obscure in the posterior ½ of the wing;
the postmedial line curves inward toward the antemedial line in the fold in montana but not in
microgamma; the costal margin of the hindwing is
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FIGURE 62: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA MONTANA.
.

yellow in montana, this extending into the top of
the outer marginal dark band as a slight notch,
whereas in microgamma the costal margin has a
narrow dark band that is continuous with the outer
marginal band; montana tends to be smaller than
microgamma (wing length 10-13 mm versus 13-15
mm); the eye in montana is more reduced and ellipsoid than in microgamma (length 1.4-1.6 x as
long as wide versus 1.2-1.4 x in microgamma).
The larvae of montana are similar to those of
microgamma in structural characters except that the
surface of the skin is much more densely covered
with dark spinules. The mature larva is dull, dark
green with broken and irregular longitudinal lines
that look more like series of dashes and spots along
the body than longitudinal lines. These spots and
dashes represent a dorsal line, an addorsal line, and
two subdorsal lines. The lateral line is absent, although a few white spots below the spiracles may
be traces of the lower portion of a lateral line. The
pinacula, including the subdorsal pinacula, are white
and prominent. The setae are yellowish brown. The
early instar larvae are pale reddish brown, changing
to a dull green in the third instar. The larva overwinters in the fourth instar; at this stage the skin is
covered with minute spinules, not smooth and granulose as in fourth instar microgamma larvae. The
color of the larva closely matches that of the Labrador tea (Ledum groenlandicum Oeder) leaves on
which it feeds; the larvae are easier to find by looking
for feeding damage than by looking for the larvae
themselves because they eat the upper surface of the
leaves on the new growth of the plants, exposing the
pale-green inner tissue of the leaves. This technique
was used by H. Hensel (personal communication)
in New Brunswick to find several hundred larvae
and we have also found larvae in this way in Ontario. The only hostplant reported for the species is
Labrador tea. The life history of montana was stud-
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FIGURE 63: DISTRIBUTION OF MATERIAL
EXAMINED OF SYNGRAPHA ALT/COLA.

ied by Henry Hensel and our description is based
on material and field notes supplied by him.
Syngrapha montana is more rarely collected than
microgamma, possibly because it is rarely attracted
to lights. It has been collected from Labrador and
Nova Scotia westward through northern Maine,
northern New Hampshire, northern Michigan and
southern Canada to western Saskatchewan. It has
also been collected in central Alaska, so it may be
much more widespread in the North and West than
records indicate. Unlike microgamma, adults of
montana are diurnal, rarely active at night. The flight
season extends from early June until early July.

Syngrapha alticola (Walker),
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63 (RWH 8947).

PL.

Plusia alticola Walker, [1858], List ofthe Specimens ofLepidopterous Insects in the Collection
of the British Museum, 12: 912.
Type locality: "Rocky Mountains," USA.
[BMNH]
NOTE-Syngrapha alticola was previously treated
as a subspecies of the European Syngrapha devergens
(Hilbner, [1813]).

Syngrapha alticola is a species of subarctic and alpine habitats, occurring with and frequently confused with ignea. Like ignea, the stigma is an elongate curved spot projecting obliquely across the
forewing toward the anal angle, and the underside
of the forewing is yellow with a fuscous terminal
band. Specimens of alticola can be distinguished
from those of ignea by smaller size (wing length 10121
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ofthe Specimens ofLepidopterous Insects in the
Collection of the British Museum, 12: 911.
Type locality: Fraw Islands, Arctic North
America, Canada. [BMNH]
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FIGURE 64: DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
SYNGRAPHA PAR/LIS.

13 mm versus 13-16 mm in ignea), gray-brown or
blackish-brown rather than brown forewings, shorter stigma, more zigzagged subterminal line, and absence of sclerotized setae on the foretibia. The two
species can be distinguished by genital characters,
particularly the straight rather than curved claspers
and absence of cornuti in the vesica and the anteriorly pointed rather than rounded corpus bursae in
alticola. Syngrapha alticola is closely related to devergens (Hilbner), which occurs in the mountains of
central Europe and central Asia; alticola differs from
devergens in having a longer, narrower clasper that
projects beyond the dorsal margin of the valve and
more prominent sclerotized extensions on the ostium bursae.
The immature stages of alticola are unknown.
Syngrapha alticola occurs across subarctic North
America from Newfoundland and Labrador west
ihrough northern Manitoba and the Northwest Territories to western Alaska. In the West its range
extends southward in the Rocky Mountains to
southern Colorado and in the Cascades to central
Washington. It has also been collected above treeline in the central Sierra Nevada Mountains of California. Adults are diurnal; they fly in open tundra
and alpine habitats from late June until mid-August.
: I

Syngrapha parilis (Hilbner)
3 , FIGS. 52, 53; PL. H, FIG. 5 ;
Q, FIG . 7. TEXT FIG. 64 (RWH 8948).

PL .

PL.

Noctua parilis Hilbner [1809], Sammlung Europaischer Schmetterlinge, 4 : pl. 90, fig. 422.
Type locality: Europe. [lost]
Plusia quadriplaga Walker, [1858] 1857, List

Syngrapha parilis is the most northerly and the most
easily identified species in the genus. The contrasting pale-gray and dark-gray forewing pattern is
somewhat reminiscent of borea, but the median area
is narrower in parilis and the stigma is shaped differently. The wide, white median band on the hindwing of parilis is unique in the genus. Like other
diurnal plusiines, the eyes are reduced and elliptic
in outline. The male and female genitalia are similar
to those of alticola; males of parilis have a shorter
clasper, a shorter spine on the juxta, and a slightly
longer vesica than do those of alticola; in females
of parilis the ductus bursae widens toward the corpus bursae and the corpus bursae is widest near the
anterior end, whereas in alticola the ductus bursae
narrows toward the corpus bursae and the corpus
bursae is widest near the middle and narrows both
anteriorly and posteriorly.
The larvae of parilis are known only from alcohol
preserved specimens that lack color. There are six
longitudinal pale lines on the body: a pair of dorsal
lines, these about¼ as wide as the dark area between
them, a pair of slightly wider subdorsal lines and a
pair of wide lateral lines. The pinacula appear to
have been pale except for a dark sclerotized ring
around the bases of the setae as in microgamma and
montana. The skin is densely covered with minute
spinules except on the pinacula and on the lateral
lines. The head is pale with a dark reticulate pattern
over this. As in other species of the microgamma
and rectangula groups, there are two subventral setae on the second and third thoracic segments. The
position of the ventral setae on abdominal segment
four is as in the rectangula group, not as in microgamma and montana; the distance between the ventral setae (V 1-V 1) across the midline is similar to,
or slightly less than the distance between the ventral
seta and the lowest subventral seta (Vl-SVl); in
microgamma and montana the distance between the
ventral setae across the midline is about ½ the distance between the ventral seta and the lowest subventral seta. The larvae of parilis were collected on
willow (Salix sp.) on Ellesmere Island in northern
Canada.
Syngrapha parilis occurs along the coast of central
and southern Greenland, through the arctic islands
of northern Canada as far north as Hazen Lake in
northern Ellesmere Island (82°N), and in tundra ar-
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eas of Alaska, Yukon, Northwest Territories, Labrador, and northern Quebec. Its range extends south
in the Rocky Mountains as far as Jasper National
Park in Alberta. Its range extends across the northern Palearctic Region from Chukotka to northern
Fennoscandia. Adults are diurnal; they have been
collected from early July until mid-August.
GENUS

Anagrapha McDunnough
Anagrapha McDunnough, 1944, Mem. So.
California Acad. Sci., 2: 202.
Type species: Plusia fa/cifera Kirby, 1837.
Original designation.

The genus Anagrapha was described by McDunnough for the single species fa/cifera because of
the highly modified male and female genitalia. External structural characters are similar to those of
Syngrapha, including the presence of heavily sclerotized setae on the hindtibia. Other characters, such
as the spinulose vesica and form of apical cornutus
in the vesica, are more similar to species in Autographa and Plusia than to those of Syngrapha. These
characters, however, are probably primitive characters of this group of genera and do not indicate a
sister group relationship between Anagrapha and
either Autographa or Plusia. The presence of these
primitive traits in Anagrapha suggests that Anagrapha should be treated as a sister group to Syngrapha rather than as a highly modified group
evolved from within Syngrapha as was suggested
by McDunnough (1944) and Eichlin and Cunningham (1978).
Head: antenna of male and female simple with
ventral hairs; eye strongly lashed from the outer
margin of frons and caudal margin of eye; eye round;
labial palpus with second segment fringed ventrally
with long scales. Thorax: vestiture oflong spatulate
scales; metascutellar tuft large; wing venation as in
subfamily. Prothoracic leg: femur with fringe of
hairlike scales; tibia about 4 x as long as wide, with
lateral fringe of hair giving tibia flattened look; tibia
without sclerotized setae; first tarsal segment about
213 as long as tibia and 213 length of remaining four
segments. Mesothoracic and metathoracic legs: ventral surface of meso- and metathoracic femur with
fringe of hair; both tibiae with tuft of hair on proximal½; mesothoracic tibia without sclerotized setae;
metathoracic tibia with 10-15 sclerotized setae between pairs of spurs with a few extending above
spurs. Abdomen: large tuft on first abdominal tergum, small tuft on second tergum, moderately large

tuft on third tergum; seventh sternum of male with
large, paired hair pencils; other sexual modifications
absent. Male genitalia (plate H, figure 6): valve
broadening beyond middle almost to apex; dorsal
margin thickly clothed with hair that extends onto
inner surface of valve near apex; ventral margin of
valve with a row of stout spinelike setae on apical
½ of valve; apex of valve truncate, slightly excavated; sacculus about 113 length of valve, broad basally, tapering apically; clavus short, about 2 x as
long as wide, fused to base of sacculus; clasper long,
S-shaped, basal portion flattened and bladelike, apex
slightly swollen; corona absent; juxta triangular with
raised leaf-shaped plate near posterior end, lateral
margins of juxta curved toward each other posteriorly dorsal to plate; saccus short, truncate at bottom; tegumen widened ventrally with sclerotized
processes ventrally projecting inward toward each
other; uncus thin, pointed apically; aedoeagus with
two sclerotized bands extending onto base ofvesica;
vesica slightly longer than aedoeagus, with a subbasal twist that rotates apical portion of vesica 180°;
surface of vesica densely clothed with spines, these
minute on left side where vesica folds, short and
conical on right side near apex of vesica, long and
dense elsewhere; vesica with a grooved apical cornutus, this slightly longer than width of aedoeagus.
Female genitalia (plate Q, figure 8): ovipositor lobes
flattened, covered with short setae, a row of long
setae mesially, and a shorter, more diffuse row, subapically; ostium bursae quadrate, slightly longer than
wide; ductus bursae about 3 x length of ostium bursae, longitudinally striate; corpus bursae oval, about
2½ x as long as wide, posterior portion sclerotized,
longitudinally striate at entrance of ductus bursae,
rugose and spiculate elsewhere; a small appendix
bursae posteriorly on right that curves ventrally below right margin of corpus bursae like a sclerotized
flap; corpus bursae without signa; ductus seminalis
at anterior end of flaplike appendix.
Although the monobasic genusAnagrapha is based
on structural characters of the genitalia, fa/cifera is
sufficiently distinctive that it can be recognized
without need of dissection.
In the larvae of Anagrapha, the presence of three
subventral setae on the first abdominal segment and
biordinal crochets separate them from those of other
plusiines except species of Syngrapha and some species of Autographa. They can be distinguished from
these Autographa species by the lack of any processes on the ribs of the inner surface of the mandible. No diagnostic characters were found to distinguishAnagrapha larvae from those of Syngrapha.
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The two genera share the following characters: three
SV setae on abdominal segment one (i.e., SV2 present); pinacula of setae SV2 and SV3 fused on abdominal segments two to four; no vestige of prolegs
on abdominal segments three and four; crochets
biordinal; skin surface covered with small spines;
mandible without processes on inner surface. A
character shared with some Syngrapha species is
that the raduloid is absent on the hypopharynx.
Two features of Anagrapha larvae are useful in distinguishing them from those of Syngrapha: 1) the
larvae are almost exclusively found on herbaceous
plants (very rarely on blueberry), whereas those of
Syngrapha are essentially confined to woody plants;
2) the lateral line is relatively high in Anagrapha so
that the spiracles are in the lower part of the line,
whereas in most Syngrapha the spiracles are in the
upper part of the line.
The genus Anagrapha is confined in distribution
to North America. Adults offalcifera bear a striking
resemblance to those of Macdunnoughia confusa
(Stephens) of the Old World, but examination of
structural characters shows that the two species are
not closely related.

Anagrapha falcifera (Kirby) (Celery looper*;
Autographe du Celeri, m., Fr.)
2, FIGS. 40-44; PL. 4, FIG. 19; PL.
H, FIG . 6; PL . Q, FIG . 8. TEXT FIGS. 4 e;
65 (RWH 8924).

PL.

Autographa norma Hilbner, [1821] 1816, Verzeichniss Bekannter Schmettlinge [sic], p. 251.
Type locality: Virginia, USA.

•·

NOTE-Autographa norma was applied by Hubner
to the misidentification of "jota Linnaeus" by Cramer, 1777, Uitlandsche Kapellen, 2: pl. 165, fig. C.
The name has not been used since its proposal in
1821. Because falcifera is the name currently applied
to an important agricultural pest and because the
senior synonym norma has never been used subsequently, we have applied to the International Commission of Zoological Nomenclature to have the name
falcifera conserved for this species.

Plusia fa/cifera Kirby, 1837, in Richardson,
Fauna Boreali-Americana, p. 308.
Type locality: Nova Scotia, Canada. [BMNH]
No TE- The type material of Plusia falcifera is lost.
To ensure the stability of the name of this important
pest species, a specimen from the vicinity of the original type locality labeled "Cat-tail Swamp near
Aylesford, Kings Co., N[ova] S[cotia], 20.Vl.1963,
D.C. Ferguson" is hereby designated NEOTYPE. The
specimen is the gray form that predominates in the

spring, as was the original type material. The specimen has been deposited in BMNH.

Plusia simplex Guenee, 1852, in Boisduval and
Guenee, Histoire Nature/le des Insectes. Species
General des Lepidopteres, 6: 346.
Type locality: New York, USA. [BMNH].
NOTE-The male specimen from New York in the
BMNH has been labeled and is hereby designated
LECTOTYPE.

Autographa simplicima Ottolengui, 1902, Jour.
New York Ent. Soc., 10: 74, pl. 6, fig. 6.
Type locality: Washington, [D.C.], USA.
[AMNH]
Anagraphafalcifera is one of the most common and
widely distributed plusiines in North America.
Adults can readily be recognized without dissection
by the distinctive forewing color and pattern, particularly by the form of the stigma. The species exhibits both local and geographical variation in color:
the forewing ground color may be either gray with
brown confined to the posterior part of the median
area, or entirely brown; gray specimens predominate
in the spring generation while the brown form predominates in the summer and fall generations. Specimens from very dry areas, most evident in specimens from the Great Plains and Great Basin, have
a paler ground color on both fore- and hindwings
than do specimens from more mesic habitats elsewhere. Extreme specimens of the arid land form appear very pale and washed out. Despite this geographic variation we do not use subspecific names
within falcifera because the ground color variation
seems to simply reflect the habitat in which the moths
occur, and very pale specimens also occur in eastern
North America in dry habitats such as beach and
dune areas.
The larva of falcifera, commonly known as the
celery looper, is green with three pairs of wavy white
lines on the back; the dorsal line is wavy, about 1/s
as wide as the dark green middorsal line; the addorsal and subdorsal lines are very narrow and irregular and form rows of dashes along the back. The
lateral line is white, slightly wider than the dorsal
line, about ½ as wide as the height of the spiracles,
and extends through the upper part of the spiracles.
The pinacula are green with white around the setal
sockets, except that the subdorsal pinacula are entirely green. The larval skin is covered with minute
black spinules; these are more dense around the
subventral and ventral pinacula and form a black
ring around each pinaculum. The head is brownish
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green with a narrow black lateral line that extends
through two of the stemmata. Structural characteristics of the larva are given in the generic diagnosis.
The larva feeds on a wide variety of herbaceous
plants, and apparently vary rarely on shrubs as well.
Some of the more important hostplants recorded
for falcifera are beet, celery, lettuce, cabbage, com,
carrot, and blueberry (Eichlin and Cunningham,
1978).
Anagrapha falcifera occurs from Newfoundland
and Labrador, west across northern Quebec and Ontario to central British Columbia, and south to
Georgia, Mississippi, central Texas, southern Arizona, southern Idaho, and southern Oregon; the
only record from west of the Great Basin is from
east-central California. There are two generations a
year in the North, three in the South. Adults occur
from mid-May until mid-September in the North
and until November in the South.

FIGURE 65: DISTRIBUTION OF MATERIAL
EXAMINED OF ANAGRAPHA FALCIFERA .

GENUS

Plusia Ochsenheimer
Plusia Ochsenheimer, 1816, Schmetterlinge von
Europa, 4: 89.
Type species: Phalaenafestucae Linnaeus, 1758.
Subsequent designation by Duponchel, 1826,
Histoire Naturelle des Lepidopteres ou Papi/lions de France, 6: [3].
Chrysaspidia Hilbner, [ 1821], Verzeichniss Bekannter Schmettlinge [sic], p. 252.
Type species: Phalaenafestucae Linnaeus, 1758.
Subsequent designation by Grote, 1896, Entomologist's Record Jour. Variation, 8: 303.
Palaeoplusia Hampson, 1913, Catalogue of the
Lepidoptera Phalaenae in the British Museum,
13: 581.
Type species: Plusia venusta Walker, 1865.
Original designation.
The genus Plusia is a small genus of the northern
hemisphere that includes only six species, four of
which occur in our area. Three species occur in the
Palearctic Region: putnami, which also occurs in
our area; festucae (Linnaeus), which is widespread
in the Palearctic Region; and manchurica (Lempke),
which occurs in the eastern Palearctic. The literature
contains many more species in Plusia because Plusia
has been used for all plusiines other than Abrostola,
and some of these species have not been associated
with a more appropriate generic name.
Head: antenna of male and female simple with
ventral hairs; eye strongly lashed from the lateral

margin of frons and caudal margin of eye; eye round;
labial palpus with second segment fringed ventrally
with long scales. Thorax: vestiture oflong spatulate
scales; metascutellar tuft large; wing venation as in
subfamily; forewing without projecting toothlike extension at tomus. Prothoracic leg: femur with ventral fringe of hairlike scales; tibia about 4 x as long
as wide, with lateral fringe of hair giving tibia flattened look; first tarsal segment about 213 as long as
tibia and 213 length of remaining four segments. Mesothoracic and metathoracic legs: ventral surface of
meso- and metathoracic femur with fringe of hair;
tibia with tuft of hair on proximal ½; tibia without
setae. Abdomen: abdominal tufting barely evident,
visible on first and second terga only because of
orange color on otherwise pale-buff abdomen; seventh sternum of male with large, paired hair pencils;
other sexual modifications absent. Male genitalia
(plate H, figures 7-10): valve bladelike, expanding
slightly from base to apex; sacculus larger basally
tapering apically; clasper thin and fingerlike, projecting obliquely across valve from end of sacculus
to, or slightly beyond, dorsal margin of valve; corona absent; juxta triangular; clavus long, about 610 x as long as wide, arising from dorsal apex of
sacculus; intersegmental membrane in aedoeagal region spiculate; saccus unmodified; uncus elongate;
vesica similar in length to aedoeagus; vesica with
single apical spine, this appearing to be several spines
fused; surface ofvesica sparsely clothed with minute
spicules, these becoming longer and denser toward
base of vesica and forming fields of spinules on left
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side and in C-shaped depression on right side; one
species (contexta) with field of spinules mesially on
right enlarged and scalelike; vesica with short apical
diverticulum. Female genitalia (plate R, figures 14): ovipositor lobes flattened, with a single diffuse
row of long setae mesially and scattered smaller setae elsewhere; ostium bursae pouchlike, about as
long as wide or slightly longer; dorsal and ventral
walls of inner surface of ostium bursae densely
clothed with spinules; ductus bursae 2-6 x as long
as wide, slightly striate longitudinally; appendix
bursae present in nichollae as small pouch on right
side of corpus bursae that is sclerotized anteriorly;
corpus bursae elongate, straight (contexta), comma
shaped (putnami and venusta), or oval (nichollae),
with long sclerotized patch laterally in putnami and
venusta; posterior portion spiculate in nichol/ae;
corpus bursae without signum.
The genus Plusia is very homogeneous, both
structurally and visually, and can readily be recognized by the orange-brown color of the forewing,
the presence of a silver slash near the apex of the
fore wing, and the lack of a projecting tooth at the
tomus of the forewing. In the past it was thought
that only contexta could be recognized by structural
characters of the male genitalia (Eichlin and Cunningham, 1978; Kitching, 1987), but we have found
that all species differ in structural characters, particularly in relative size of the clavus and clasper
and the size and shape of the apical diverticulum
and apical comutus in the vesica.
The larvae of Plusia species differ from those of
all other known Plusiinae in that the crochets on the
prolegs appear almost uniordinal rather than biordinal; the row of crochets is slightly irregular with
a trace of the biordinal condition still evident. Other
distinctive features of the larva are 1) the larva is
more evenly cylindrical, more cutwormlike, without
the intersegmental constrictions and looping posture of other plusiines; and 2) the lower margin of
the mandible is enlarged and incurved to form a
pocketlike depression on the inner surface. The larva is green with three or four pairs of longitudinal
pale lines: a narrow dorsal line, this about ¼ of the
width of the dark-green middorsal line, a pale subdorsal line (below seta D2) similar in width to the
dorsal line, and a wider lateral line that extends
through the spiracles. Specimens of putnami also
have a narrow addorsal line between the subdorsal
and dorsal lines. The pinacula at the base of the
setae are green with a black ring around the base of
the setae on the head and the subdorsal setae on the
body. The head is dark olive green. Structurally the
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larva is most similar to those of Syngrapha: the skin
is minutely spinulose; seta SV2 is present on the
first abdominal segment; the pinacula of setae SV 1
and SV2 on abdominal segment 2 are partially fused;
the ridges on the inner surface of the mandible continue to the cutting margin; the hypopharynx, like
that of many species of Syngrapha, lacks a raduloid;
and the ventral setae on abdominal segment four
are twice as close to each other (V 1-V 1) across the
midline as to the nearest subventral seta (Vl-SV2).
The larvae feed on grasses, sedges, and other
"monocots" such as Sparganium (Forbes, 1954).
KEY TO SPECIES OF PLUS/A
1. Forewing stigma consisting of long, narrow
streak extending about 2h length of wing (plate
1, figure 53) ......... ... .... ... ......... venusta
p. 127

Forewing stigma consisting of two separate or
partially fused spots in median area (plate 1,
figures 54-59) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Silver streak near forewing apex extending well
beyond postmedial line toward cell; two stigmata! spots broadly fused; costal margin of
valve ending in spinelike process at apex; corpus bursae straight and narrow ...... . ... contexta
p. 129
Silver streak near forewing apex extending to
postmedial line; two stigmata! spots separate
or barely touching; costal margin of valve
rounded at apex; corpus bursae curved or
slightly bisaccate . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3. Basal spot of stigma extending above cubital
vein in most specimens; clasper similar in
iength to ciavus and 2 x as wide; cornutus short,
about 3 x as long as wide (plate H, figure 8);
corpus bursae unisaccate with elongate, sclerotized band on left side (plate R, figure 2); East
Coast to central British Columbia and central
Washington ........ . ..... . . ..... . . .... putnami
p. 127
Basal spot of stigma rarely extending anterad
ofcubital vein, if so, then as a small dot; clasper
slightly shorter than clavus and similar in width;
cornutus longer, about 8 x as long as wide (plate
H, figure 9); corpus bursae slightly bisaccate
with rounded, sclerotized area on appendix on
left side (plate R, figure 3); occurring along West
Coast from Alaska southward to central California (occurring with putnami in central and
eastern Washington) . ....... ..... .. .... nichol/ae
p. 129
FASCICLE 25.1: 1991
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Plusia venusta Walker
PL.

1.

1,

FIG.

53; PL. H, FIG. 7;
66 (RWH 8953).
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R,
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TEXT FIG.

Plusia venusta Walker, 1865, List of the Specimens ofLepidopterous Insects in the Collection
of the British Museum, 33: 836.
Type locality: Orillia, Ontario, Canada.
[BMNH]
Plusia striate/la Grote, 1873, Bull. Buffalo Soc.
Nat. Sci., 1: 194.
Type locality: New York, USA. [BMNH]
No TE-One probable type specimen is in the BMNH.
This male labeled "Grote Coll. 82-54./ 108/ Plusia
striate/la Grote/ Syntype" is hereby designated LECTOTYPE. The original description lists type material
from Canada, New York, and Washington [D.C.].
The type locality is hereby restricted to New York,
which is in the center of the geographical range of
the species.

Plusia venusta is unmistakable. The creamy-buff and
yellow-brown forewing ground color, lack of any
trace of transverse lines, and linear stigma that extends almost to the terminal line, allow this species
to be distinguished at a glance from all other plusiines, and from any other noctuid. The subapical
silver mark, typical of all species of Plusia, blends
into the creamy-buff ground color along the costal
1/J of the forewing. Despite its very distinctive outward appearance, venusta is almost indistinguishable from putnami in genital characters. The only
consistent differences in genital structure are that
the clasper is slightly longer in venusta than in putnami, and the ductus bursae is similar in length to
the ostium bursae in venusta but is about 2 x as long
in putnami. The shape of the corpus bursae may
appear to differ in slide mounted preparations; the
corpus bursae is swollen anteriorly and bends ventrally so that in mounting the bursa will tum to the
left or to the right. The longitudinal sclerotized band
along the dorsal wall of the corpus bursae varies
slightly in extent.
The immature stages of venusta are unknown; the
species is usually found in ditches and on the edge
of marshes, so Forbes (1954) suggested that the larva
probably feeds on swamp sedges and grasses.
Plusia venusta is the most rarely collected of the
three eastern species of Plusia. It occurs from Nova
Scotia westward across southern Canada to British
Columbia; in the West its range extends northward
to southern Northwest Territories. In the United
States its.range extends from New England westward
across New York, Michigan, Wisconsin, and Min-

FIGURE 66: DISTRIBUTION OF MATERIAL
EXAMINED OF PLUS/A VENUSTA.

nesota to eastern South Dakota and northern Montana. Adults have been collected from mid-July until mid-September.

Plusia putnami Grote
1, FIGS. 54, 55; PL. 4, FIG. 20; PL.
H, FIG. 8; PL. R, FIG. 2. TEXT FIGS. 4f;
67 (RWH 8950).

PL.

Plusia putnami Grote, 1873, Bull. Buffalo Soc.
Nat. Sci., 1: 146, pl. 4, fig. 2.
Type locality: New York, USA. [BMNH]
NOTE-Plusia putnami was apparently described
from a single male; we consider this specimen to be
the holotype.

Plusia festata Graeser, (1890), Berliner Ent.
Zeits., 33: 262.
Type locality: Amurland, SE Siberia, USSR.
[Syntypes in HUMB]
Phytometra barbara Warren, 1913, Die GrosseSchmetterlinge der Erde, 3: 347.
Type locality: Morocco. [BMNH]
Phytometrafestata ab. conjuncta Warren, 1913,
Die Grosse-Schmetterlinge der Erde, 3: 347.
Type locality: not stated.
NOTE-The name conjuncta was proposed as an aberration and is an unavailable infrasubspecific name.

Phytometrafestata ab. major Warren, 1913, Die
Grosse-Schmetter/inge der Erde, 3: 347.
Type locality: Not stated.
NOTE-The name major was proposed as an aberration and is an unavailable infrasubspecific name.

Phytometra putnami ab. punctistigma Strand,
191 7 ( 1916), Archiv far N aturgeschichte, 82A(2):
49.
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NOTE-The name coalescens was proposed as a color form and is an unavailable infrasubspecific name.

Autographa (Chrysaspidia) gracilis form disconulla Lempke, 1966, Tijds. Ent. , 109: 913,
pl. 7, fig. 10.
Type locality: Griendsveen, Netherlands. [ITZ]
NOTE-The name disconulla was proposed as a color form and is an unavailable infrasubspecific name.

Chrysaspidia major Chou and Lu, 1979, Entomotaxonomia, 1: 20. NEW SYNONYMY.
Type locality: not stated.
NOTE-The name major was validated by Chou and
Lu (1978) when they treated it as a species.
•

n1cho\ \ ae

FIGURE 67 : DISTRIBUTION OF NORTH
AMERICAN MATERIAL EXAMINED OF
PLUS/A PUTNAM/ AND NICHOLLAE.

Type locality: Not stated. [BMNH]
NO TE-The name punctistigma was proposed as an
aberration and is an unavailable infrasubspecific
name.

Phytometrafestata conjuncta Matsumura 1925,
Jour. College Agric. Hokkaido Imp. Univ. Sapporo, 15: 150. NEW SYNONYMY.
Type locality: Not stated.
NOTE-The name conjuncta was validated by Matsumura (1925) when he used it as a subspecies of
festata. Conjuncta was treated as a distinct species
by Chou and Lu (1978).

Phytometra festata yokohamensis Bryk, 1949,
Arkiv far Zoologi, 41A: 124, pl. 5, fig. 6.
Type locality: Yokohama, Japan. [RM]
Autographa gracilis Lempke, 1966, Ent. Berichten, 26: 69, pl. 1, figs. 3-9 (adults), text fig.
3 (female genitalia), fig. 2 (male genitalia).
Type locality: de Peel, Netherlands. [ITZ]
Autographa (Chrysaspidia) gracilis form obscura Lempke, 1966, Tijds. Ent., 109 : 913.
Type locality: Wijnjeterp, Netherlands. [ITZ]

: I

NOTE-The name obscura was proposed as a color
form and is an unavailable infrasubspecific name.

A utographa (Chrysaspidia) gracilis form coalescens Lempke, 1966, Tijds. Ent., 109: 913, pl.
7, fig. 9.
Type locality: Nijetrijne, Netherlands. [ITZ]
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Plusia putnami is the most widely distributed species of Plusia. In most of its range it is most likely
to be confused with contexta but can be distinguished from that species by the characters given in
the key and by the darker hindwing color in putnami. In the West its range approaches that of nichollae in central British Columbia and overlaps it
in central and eastern Washington. In addition to
the characters given in the key to separate putnami
and nichollae, the apical cornutus in putnami is on
the right side of the vesica, whereas in nichollae it
is on the left, and the apical diverticulum in the
vesica is much smaller in putnami.
The larva of putnami is structurally similar to that
of contexta but in the few specimens examined, there
is a narrow addorsal line between the subdorsal and
dorsal lines in putnami that is absent in contexta,
and the lateral line is white or very pale yellowish
white in putnami, not yellow as in contexta. Forbes
(1954) described a pair of yellow spots on the back
of some specimens of contexta between the fourth
and fifth abdominal segments. These are present in
some specimens of both species and are the developing male gonads visible through the larval skin.
The larva feeds on a variety of grasses and sedges
and has also been reported on bur-reed (Sparganium
sp.) by Forbes (1954).
In North America putnami occurs from Newfoundland and Labrador, south to Pennsylvania, and
west to central Alaska, central British Columbia,
central Washington, and northeastern California. In
the West its range extends southward in the Rocky
Mountains to southern Utah and southern Colorado. A specimen in the USNM is from Mississippi,
but this disjunction needs to be confirmed by additional collections. In the Old World it occurs from
FASCICLE 25.1: 1991
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eastern Siberia west to Fennoscandia, Great Britain,
and France. The flight season extends from midJune until early October; in most areas there are two
generations a year.

Plusia nichollae (Hampson)
PL.
FIG.

1, FIGS. 56, 57; PL. H, FIG. 9;
3. TEXT FIG. 67 (RWH 8951).

PL.

R,

Phytometra nichollae Hampson, 1913, Catalogue of the Lepidoptera Phalaenae in the British Museum, 13: 510.
Type locality: Pass D. Hope, British Columbia,
Canada. [BMNH]
Phytometra putnami ab. mendocinensis Strand,
191 7 ( 1916), Arch iv far N aturgeschichte, 82A(2):
49.
Type locality: Mendocino, California, USA.
[BMNH]
NOTE-The name mendocinensis was proposed as
an aberration and is an unavailable infrasubspecific
name.

Autographa putnami subsp. mendocinensis
McDunnough, 1938, Mem. So. California Acad.
Sci., 1: 113.
Type locality: Mendocino, California, USA.
[BMNH]
NOTE-McDunnough is apparently the first person
to raise the Strand aberration name to subspecies;
thus, the name must be credited to him. Strand's
name is based on ab. 2 of Hampson, 1913, Catalogue
of the Lepidoptera Phalaenae in the Collection of the
British Museum, 13: 510.
NOTE-Mendocinensis has been treated as a synonym of putnami but Eichlin and Cunninhan (1978:
54), stated that they considered mendocinensis to be
a synonym of nichollae although they did not list it
in the synonymy of nichollae.

Plusia nichollae is very similar to putnami, and in
the West the two species are frequently confused.
Most specimens of nichollae can be recognized by
the more oval basal spot in the stigma; this spot
extends dorsally to the cubital vein or may be represented above the vein by a small silver speck,
whereas in putnami the basal spot of the stigma
extends above the cubital vein in most specimens,
giving it a more triangular appearance. Plusia nichollae is, on average, slightly larger than putnami
(wing length 14-19 mm versus 13-17 mm in putnami) and the fore wing ground color is a darker
brownish orange than that of putnami. The identity
of doubtful specimens can be confirmed by studying

FIGURE 68: DISTRIBUTION OF MATERIAL
EXAMINED OF PLUS/A CONTEXTA .

the genital characters given in the key and discussed
under putnami.
The closest relative of nichollae appears to be festucae (Linnaeus) of the Old World. The two species
are similar in size, coloration, and male and female
genital characters. Plusia nichollae differs from festucae in smaller basal spot in the stigma, smaller
apical pouch in the vesica, and relatively larger cornutus in the vesica (more than 113 x the valve length
in nichollae but less than 113 x infestucae). We condidered treating nichollae and festucae as conspecific, but the differences in the male genitalia are
almost as pronounced as those between nichollae
and putnami, or between festucae and putnami.
The immature stages of nichollae are unknown.
Plusia nichollae is a species of the West Coast. It
occurs from Homer, Alaska, at the base of the Aleutian Island chain, south to the San Francisco Bay
area of California. It has been collected inland in
southern British Columbia, southeastern Washington, and northern Oregon. The range of putnami
overlaps that of nichollae in central and eastern
Washington. There is no apparent geographic variation in nichollae, but there is considerable variation
in size and shade. Adults of nichollae have been
collected from late May until early September.

Plusia contexta Grote
PL.

1,

R,

FIG.

FIGS.

4.

58, 59;

TEXT FIG.

H, FIG . 10;
68 (RWH 8952).

PL.

PL.

Plusia contexta Grote, 1873, Bull. Buffalo Soc.
Nat. Sci., 1: 193.
Type locality: Albany, New York, USA.
[BMNH]
NOTE-Plusia contexta was described from an un-
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determined number of specimens; the original description states that it" .. . varies in the extent of the
orange red powdering of the wings." A male in the
BMNH labeled "Plusia contexta Grote Type/ Holotype/ Grote Coll. 82-54./ Noctuidae genitalia slide
No. 4403" is hereby designated LECTOTYPE.

Plusia contexta is the most commonly collected species of Plusia in the East. It could be confused with
putnami but usually can be distinguished by the
fused stigma spots, yellowish-brown rather than
reddish-brown forewing ground color, and paler
hindwings. The two species can readily be distinguished by the genital differences given in the key.
The apical tooth on the valve of the-male can be
observed without dissection by removing the scales

from the end of the abdomen with a small brush.
The field of sclerotized scalelike spinules on the vesica is unique within the genus.
The larva of contexta is similar to that ofputnami,
but the narrow addorsal line between the subdorsal
and dorsal lines in putnami is absent in contexta,
and the lateral line is yellow in contexta not white
or very pale yellowish white as in putnami. The larva
feeds on a variety of grasses.
Plusia contexta is less widely distributed than putnami. It occurs from Nova Scotia west to central
Saskatchewan and south to New Jersey, Pennsylvania, Ohio, Illinois, and Nebraska. Adults have
been collected from late May to early September.
There appear to be at least two generations per year.
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MONOCHROME PLATES
NOTE-Male genitalia are shown with the genital capsule to the left and the aedoeagus, with vesica everted, to the right.
PLATE A: MALE GE NIT ALIA OF PLUSIINAE
I. Abrostola ova/is Guenee; Madison, Wisconsin; USNM 9580. (p. 36).
2. Abrostola urentis Guenee; Vancouver, British Columbia; CNC 9891. (p. 36).
3. Abrostola parvula Barnes and McDunnough; Phoenix, Arizona; USNM 9579. (p. 36).
4. Abrostola microvalis Ottolengui; Kerrville, Texas; CNC 9631. (p. 37).
5. Mouralia tinctoides (Guenee); Los Angeles, California; CNC 9660. (p. 38).
6. Argyrogramma verruca (Fabricius); Highlands, North Carolina; CNC 9746. (p. 40).
7. Enigmogramma basigera (Walker); Miami, Florida; CNC 9652. (p. 42).
8. Pseudoplusia includens (Walker); Highlands, North Carolina; CNC 9745 . (p. 49).
9. Trichoplusia ni (Hilbner); Frazier Park, California; CNC 9845 . (p. 44).

PLATE B : MALE GENITALIA OF PLUSIINAE
I. Ctenoplusia oxygramma (Geyer); Chesapeake Bay, Maryland; CNC 9860. (p. 47).
2. Autoplusia egena (Guenee); Incachaca, Cochabamba, Bolivia; USNM 9473. (p. 53).
3. Autoplusia olivacea (Skinner); Pasadena, California; USNM 9491. (p. 54).
4. Autoplusia egenoides Franclemont and Todd; San Leandro, Alameda Co., California; USNM 9460. (p. 55).
5. Rachiplusia ou (Guenee); Highlands, North Carolina; CNC 9681 . (p. 58).
6. Notioplusia illustrata (Guenee); near Homestead, Dade Co., Florida; CNC 9581. (p. 56).
7. Notioplusia illustrata (Guenee); (genital capsule with saccular hair brushes attached); Homestead, Dade Co., Florida; CNC 9591.
(p. 56).
8. Allagrapha aerea (Hilbner); Trenton, Ontario; CNC 9596. (p. 59).
9. Diachrysia aereoides (Grote); Rockglen, Saskatchewan; CNC 9593. (p. 61).

PLATE C : MALE GENITALIA OF PLUSIINAE
I. Diachrysia balluca Geyer; Lac Mondor, Quebec; CNC 9595. (p. 62).
2. Euchalcia albavitta (Ottolengui); Twenty-nine Palms, California; CNC 9670. (p. 65).
3. Polychrysia esmeralda (Oberthiir); Fort Smith, Northwest Territories; CNC 9680. (p. 67).
4. Polychrysia morigera (Hy. Edwards); Eldorado, Colorado; USNM 9464. (p. 68).
5. Pseudeva purpurigera (Walker); Lloydminster, Alberta; CNC 9678. (p. 69).
6. Chrysanymphaformosa (Grote); Queens Co., Nova Scotia; CNC 9671. (p. 71).
7. Eosphoropteryx thyatyroides (Guenee); Ohio, Nova Scotia; CNC 9672. (p. 73).
8. Exyrafax (Grote); Ottawa, Ontario; CNC 9856. (p. 75).
9. Exyra semicrocea (Guenee); Sumatra, Florida; CNC 9881. (p. 76).
10. Ex yra ridingsii (Riley); Screven Co., Georgia; CNC 9874. (p. 77).

PLATED : MALE GENITALIA OF PLUSIINAE
1. Autographa precationis (Guenee); Toronto, Ontario; CNC 9692. (p. 82).
2. Autographa gamma (Linnaeus); Geneva, Switzerland; CNC 9748 . (p. 83).
3. Autographa californica (Speyer); Sunnyside, Washington; CNC 9726 . (p. 84).
4. Autographa mappa (Grote and Robinson); Lumby, British Columbia; CNC 9703 . (p. 85).
5. Autographa buraetica (Staudinger); Dawson, Yukon; CNC 8768 . (p. 86).
6. Autographa pseudogamma (Grote); Dawson, Yukon; CNC 950 I. (p. 87).
7. Autographa v-alba Ottolengui; Bozeman, Montana; CNC 9693. (p. 87).
8. Autographa speciosa Ottolengui; Quamichan Lake, Vancouver Island, British Columbia; USNM 9568. (p. 87).
9. Autographa bimaculata (Stephens); Knowleton, Quebec; CNC 9725 . (p. 88).
PLATE E : MALE GENITALIA OF PLUSIINAE
I. Autographa corusca (Strecker); Wellington, British Columbia; CNC 9702. (p. 89).
2. Autographa labrosa (Grote); Guerneville, California; CNC 9809. (p. 90).
3. Autographa metallica (Grote); Hamilton, Montana; CNC 9734. (p. 90).
4. Autographa amp/a (Walker); Emo, Ontario; CNC 9704. (p. 91).
5. Autographa pasiphaeia (Grote); Walla Walla, Washington; CNC 9695 . (p. 92).
6. Autographa rubida Ottolengui; Forestville, Quebec; CNC 9727. (p. 92).
7. Autographa sansoni Dod; Lake Louise, BanffNational Park, Alberta; CNC 9688. (p. 93).
8. Autographaflagellum (Walker); Emo, Ontario; CNC 9723 . (p. 93).

PLATE F : MALE GENITALIA OF PLUSIINAE
I. M egalographa biloba (Stephens); Chicago, Illinois; CNC 9699. (p. 95).
2. Syngrapha altera (Ottolengui); Gander, Newfoundland; CNC 9508 . (p. 101).
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3. Syngrapha ottolenguii (Dyar); Attu Island, Alaska; USNM 8766 . (p. 102).
4. Syngrapha octoscripta (Grote); km 140, Dempster Highway, Yukon; CNC 9519. (p. 102).
5. Syngrapha viridisigma (Grote); Smoky Falls, Ontario; CNC 9517. (p. 103).
6. Syngrapha selecta (Walker); Berens River, Manitoba; CNC 9516. (p. 104).
7. Syngrapha epigaea (Grote); Emo, Ontario; CNC 9543 . (p. 105).
8. Syngrapha interrogationis (Linnaeus); Norman Wells, Northwest Territories; CNC 8916. (p. 106).
9. Syngrapha u-aureum (Guenee); Mt. Washington, New Hampshire; CNC 9512. (p. 108).
10. Syngrapha surena (Grote); Colinet, Newfoundland; CNC 9506. (p. 109).
PLATE G : MALE GENITALIA OF PLUSIINAE
I. Syngrapha diasema (Boisduval); Knob Lake, Quebec; CNC 8276. (p. 110).
2. Syngrapha borea (Aurivillius); km 140, Dempster Highway, Yukon; CNC 8278 . (p. 111).
3. Syngrapha orophila (Hampson); Sunwapta Pass, BanffNational Park, Alberta, CNC 8274. (p. 112).
4. Syngrapha sackenii (Grote); Georgetown, Colorado; CNC 9511. (p. 112).
5. Syngrapha ignea (Grote); Waterton Lakes National Park, Alberta; CNC 8273 . (p. 113).
6. Syngrapha abstrusa Eichlin and Cunningham; White Point Beach, Nova Scotia. CNC 9513. (p. 114).
7. Syngrapha alias (Ottolengui); Great Whale River, Quebec; CNC 8263 . (p. 115).
8. Syngrapha cryptica Eichlin and Cunningham; Ohio, Nova Scotia; CNC 9637. (p. 115).
9. Syngrapha rectangula (Kirby); Boreas River, Essex Co., New York; CNC 9518. (p. 116).
10. Syngrapha angulidens (Smith); Manning Provincial Park, British Columbia; CNC 9535. (p. 117).
PLATE H: MALE GEN IT ALIA OF PLUSIINAE
I. Syngrapha celsa (Hy. Edwards); Emigrant State Park, Oregon; CNC 9495 . (p. 118).
2. Syngrapha microgamma (Hilbner); West Dover, Nova Scotia; CNC 8272. (p. 119).
3. Syngrapha montana (Packard); Harlan, Saskatchewan; CNC 8271. (p. 120).
4. Syngrapha alticola (Walker); Burwash Flats, Yukon; CNC 8889. (p. 121).
5. Syngrapha parilis (Hilbner); Burwash Flats, Yukon; CNC 9094. (p. 122).
6. Anagraphafalcifera (Kirby); Boulder, Colorado; CNC 9655 . (p. 124).
7. Plusia venusta Walker; Indian Head, Saskatchewan; CNC 9648. (p. 127).
8. Plusia putnami Grote; Emo, Ontario; CNC 8827. (p. 127).
9. Plusia nichollae (Hampson); Duncans, British Columbia; CNC 8828. (p. 129).
10. Plusia contexta Grote; South March, Ontario; CNC 9598. (p. 129).
PLATE I: FEMALE GENITALIA OF PLUSIINAE
I. Abrostola ova/is Guenee; Black Mountain, North Carolina; CNC 9728 . (p. 36).
2. Abrostola urentis Guenee; Ancaster, Ontario; CNC 9816. (p. 36).
3. Abrostola parvula Barnes and McDunnough; Clark Co., Nevada; CNC 9818. (p. 36).
4. Abrostola microvalis Ottolengui; Kerrville, Texas; CNC 9730. (p. 37).
5. Mouralia tinctoides (Guenee); Los Angeles, California; CNC 9731. (p. 38).
6. Argyrogramma verruca (Fabricius); Siesta Key, Florida; CNC 9737 . (p. 40).
7. Enigmogramma basigera (Walker); Waycross, Georgia; CNC 9865. (p. 42).
8. Pseudoplusia includens (Walker); Homestead, Florida; CNC 9744. (p. 49).
PLATE J : FEMALE GENITALIA OF PLUSIINAE
I. Trichoplusia ni (Hilbner); Chicago, Illinois; CNC 9737. (p. 44).
2. Ctenoplusia oxygramma (Geyer); Highlands, North Carolina; CNC 9861. (p. 47).
3. Autoplusia egena (Guenee); Glendora, California; USNM 9486. (p. 53).
4. Autoplusia olivacea (Skinner); Pasadena, California; USNM 9885. (p. 54).
5. Autoplusia egenoides Franclemont and Todd; Petaluma, California; CNC 9887. (p. 55).
6. Rachiplusia ou (Guenee); Highlands, North Carolina; CNC 9718. (p. 58).
7. Notioplusia illustrata (Guenee); Hidalgo, Mexico; USNM 9469. (p. 56).
8. Allagrapha aerea (Hilbner); Ottawa, Ontario; CNC 9889. (p. 59).
PLATEK: FEMALE GENITALIA OF PLUSIINAE
I. Diachrysia aereoides (Grote); Ottawa, Ontario; CNC 9822. (p. 61).
2. Diachrysia balluca Geyer; One-sided Lake, Ontario; CNC 9594. (p. 62).
3. Euchalcia albavitta (Ottolengui); One-thousand Palms, California; CNC 9824. (p. 65).
4. Euchalcia borealis Lafontaine and Poole, holotype; Moosehorn Lake, British Columbia; CNC 9528. (p. 66).
5. Polychrysia esmeralda (Oberthilr); Peers, Alberta; CNC 8565. (p. 67).
6. Polychrysia morigera (Edwards); Siskiyou Co., California; USNM 9572. (p. 68).
7. Pseudeva purpurigera (Walker); Neebing Township, Ontario; CNC 9617. (p. 69).
8. Pseudeva palligera (Grote); Nellie, California; USNM 9576. (p. 70).
PLATE L : FEMALE GENITALIA OF PLUSIINAE
I. Chrysanymphaformosa (Grote); One-sided Lake, Ontario; CNC 9821. (p. 71).
2. Eosphoropteryx thyatyroides (Guenee); Edmonton, Alberta; CNC 9740. (p. 73).
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3. Exyrafax (Grote); Ottawa, Ontario; CNC 9892. (p. 75).
4. Exyra semicrocea (Guenee); Pensacola, Aorida; CNC 9894. (p. 76).
5. Exyra ridingsii (Riley); Columbia, North Carolina; CNC 9893. (p. 77).
6. Autographa precationis (Guenee); Ancaster, Ontario; CNC 9793 . (p. 82).
7. Autographa gamma (Linnaeus); Obergugl, Tirol, Austria; CNC 9503. (p. 83).
8. Autographa ca/ifornica (Speyer); Nordegg, Alberta; CNC 9720. (p. 84).
PLATE M: FEMALE GENITALIA OF PLUSIINAE
l. Autographa mappa (Grote and Robinson); Lake Louise, BanffNational Park, Alberta; CNC 9716. (p. 85).
2. Autographa buraetica (Staudinger); Norman Wells, Northwest Territories; CNC 8767. (p. 86).
3. Autographa pseudogamma (Grote); Robson, British Columbia; CNC 9721. (p. 87).
4. Autographa v-a/ba Ottolengui; Peachland, British Columbia; CNC 9823 . (p. 87).
5. Autographa speciosa Ottolengui; Quamichan Lake, Vancouver Island, British Columbia; USNM 9569. (p. 87).
6. Autographa bimaculata (Stephens); One-sided Lake, Ontario; CNC 9715. (p. 88).
7. Autographa corusca (Strecker); Shawnigan Lake, British Columbia; CNC 9708. (p. 89).
8. Autographa /abrosa (Grote); Mill Valley, California; CNC 9709. (p. 90).
PLATEN: FEMALE GENITALIA OF PLUSIINAE
l. Autographa metallica (Grote); Duncan, British Columbia; CNC 9705 . (p. 90).
2. Autographa amp/a (Walker); Thunder Bay, Ontario; CNC 9707 . (p. 91).
3. Autographa pasiphaeia (Grote); Anderson Springs, Lake Co., California; CNC 9717. (p. 92).
4. Autographa rubida Ottolengui; Calgary, Alberta; CNC 9713. (p. 92).
5. Autographa sansoni Dod; Kaslo, British Columbia; CNC 9714. (p. 93).
6. Autographajlage//um (Walker); Nipigon, Ontario; CNC 9719. (p. 93).
7. Mega/ographa bi/oba (Stephens); Thunder Bay, Ontario; CNC 9711. (p. 95).
8. Syngrapha a/tera (Ottolengui); Gander, Newfoundland; CNC 9541. (p. 101).
PLATE 0: FEMALE GENITALIA OF PLUSIINAE
l. Syngrapha otto/enguii (Dyar); Attu Island, Alaska; USNM 9565. (p. 102).
2. Syngrapha octoscripta (Grote); Stanhope, Prince Edward Island; CNC 9558. (p. 102).
3. Syngrapha viridisigma (Grote); Hedley, British Columbia; CNC 9547. (p. 103).
4. Syngrapha se/ecta (Walker); Ogoki, Ontario; CNC 9539. (p. 104).
5. Syngrapha epigaea (Grote); Ucluelet, British Columbia; CNC 9602. (p. 105).
6. Syngrapha interrogationis (Linnaeus); Dry Creek, Yukon; CNC 9625. (p. 106).
7. Syngrapha u-aureum (Guenee); Hopedale, Labrador; CNC 9540. (p. 108).
8. Syngrapha surena (Grote); Hopedale, Labrador; CNC 9603 . (p. 109).
PLATE P : FEMALE GENITALIA OF PLUSIINAE
l. Syngrapha diasema (Boisduval); Muscox Lake, Northwest Territories; CNC 9621. (p. 110).
2. Syngrapha borea (Aurivillius); km 140, Dempster Highway, Yukon; CNC 9622. (p. 111).
3. Syngrapha orophi/a (Hampson); West Yellowstone, Montana; CNC 9626. (p. 112).
4. Syngrapha sackenii (Grote); Pitkin Co., Colorado; USNM 9563 . (p. 112).
5. Syngrapha ignea (Grote); Summit Lake, British Columbia; CNC 8385. (p. 113).
6. Syngrapha abstrusa Eichlin and Cunningham; Hazelton, British Columbia; CNC 9533 . (p. 114).
7. Syngrapha alias (Ottolengui); Pritchard, British Columbia; CNC 9850. (p. 115).
8. Syngrapha cryptica Eichlin and Cunningham; Schoolcraft Co., Michigan; MSU 9682. (p. 115).
PLATE Q : FEMALE GEN IT ALIA OF PLUSIINAE
l. Syngrapha rectangu/a (Kirby); Baddeck, Nova Scotia; CNC 9538. (p. 116).
2. Syngrapha angu/idens (Smith); Mayfield, Utah; CNC 9532. (p. 117).
3. Syngrapha ce/sa (Hy. Edwards); Wallace, Idaho; CNC 9542. (p. 118).
4. S yngrapha microgamma (Hilbner); Calgary, Alberta; CNC 8966 . (p. 119).
5. Syngrapha montana (Packard); Harlan, Saskatchewan; CNC 9620. (p. 120).
6. Syngrapha altico/a (Walker); Umiat, Alaska; CNC 8270. (p. 121).
7. Syngrapha parilis (Hilbner); Eureka, Northwest Territories; CNC 9623. (p. 122).
8. Anagraphafa/cifera (Kirby); Trenton, Ontario; CNC 9706. (p. 124).
PLATER: FEMALE GENITALIA OF PLUSIINAE
l. P/usia venusta Walker; Rutland, Saskatchewan; CNC 9601. (p. 127).
2. Plusia putnami Grote; One-sided Lake, Ontario; CNC 9749. (p. 127).
3. Plusia nicho//ae (Hampson); Walla Walla, Washington; CNC 9741. (p. 129).
4. P/usia contexta Grote; Aweme, Manitoba; CNC 9599. (p. 129).
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COLOR PLATES
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PLATE 1

Noctuoidea
NOCTUIDAE
figs. 1-59

NATURAL SIZE l:J

I. Abrostola ovalis Gn., 5. Ithaca, New York, 10 June 1939, J. G. Franclemont (USNM). (p. 36).
2. Abrostola urentis Gn., 5. Hackberry Lake, Valentine N .W.R. , Cherry
Co., Nebraska, 24 June 1983, D. C. Ferguson (USNM). (p. 36).
3. Abrostola parvula B. & McD., 5. Christmas Tree Pass, Newberry Mts.,
Clark Co., Nevada,-7 March 1987, S. McKown (CNC). (p. 36).

4. Abrostola microvalis Otto!., 5. Sinton Welder Wildlife Foundation, San
Patricio Co., Texas, 8 April 1966, A. & M. E. Blanchard (USNM). (p.
37).
5. Mouralia tinctoides (Gn.), 5. Eagle Rock, Los Angeles Co., California,
21 February 1951 (USNM). (p. 38).

6. Argyrogramma verruca (F.), 5. Fuchs Hammock near Homestead, Dade
Co., Florida, 29 November 1988, T. S. Dickel (CNC). (p. 40).
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7. Enigmogramma basigera (Wlk.), 2. Wedge Plantation, McClellanville,
South Carolina, 25 October 1976, D. C. Ferguson (USNM). (p. 42).
8. Trichoplusia ni (Hbn.), 5. Esper Ranch, Brownsville, Texas (USNM).
(p. 44).
9. Trichoplusia ni (Hbn.), 2. Wedge Plantation, McClellanville, South
Carolina, 3 August 1968, D. C. Ferguson (USNM). (p. 44).
10. Ctenoplusia oxygramma (Gey.), 5. El Rancho Cima Hays, Comal Co.,
Texas, 29 October 1975, A. & M. E. Bianchard (USNM). (p. 47).
11. Pseudoplusia includens (Wik.), 5. Palo Duro Canyon, Texas, 11 September 1966, A. & M. E. Blanchard (USNM). (p. 49).
12. Pseudoplusia includens (Wik.), 2. Padre Island Natl. Seashore, Texas,
16 August I 97 6, A. & M. E. Blanchard (USNM). (p. 49).
13. Autoplusia egena (Gn.), 5. Los Angeles Co., California, ex pupa, I
November 1935, J. A. Comstock (LACM). (p. 53).
14. Autoplusia egena (Gn.), 2. Baldwin Hills, Los Angeles Co., California,
emerged 19 October 1943, larva on string beans, L. Martin (LACM).
(p. 53).
15. Autoplusia olivacea (Skin.), 5. Pasadena, Los Angeles Co., California,
I July 1934, larva found wild on imported Senecio grandifo/ius, C.
Henne (USNM). (p. 54).
16. Autoplusia olivacea (Skin.), 5. Pasadena, Los Angeles Co., California,
I July I 934 (LACM). (p. 54).
17. Autoplusia egenoides Franc. & Todd, 5. Los Angeles Co., California,
ex pupa, 23 September 1936, J. A. Comstock (LACM). (p. 55).
18. Autoplusia egenoides Franc. & Todd, 5. Pasadena, Los Angeles Co.,
California, bred, C. Henne (LACM). (p. 55).
I 9. Notioplusia il/ustrata (Gn.), 5. Fuch's Hammock, near Homestead,
Dade Co., Florida, 12 September 1984, T. S. Dickel (CNC). (p. 56).
20. Notioplusia il/ustrata (Gn.), 2. Fuch's Hammock, near Homestead,
Dade Co., Florida, 5 August 1978, T. S. Dickel (CNC). (p. 56).
21. Rachiplusia ou (Gn.), 2. 5131 Bannock St., Pueblo de! Sol, Huachuca
Mts., Cochise Co., Arizona, 11 August 1986, R. S. Wielgus (USNM).
(p. 58).
22. Rachiplusia ou (Gn.), 5. Spring, Harris Co., Texas, 9 March 1965, A.
& M. E. Blanchard (USNM). (p. 58).
23. A//agrapha aerea (Hbn.), 5. Colesville, Montgomery Co., Maryland, 6
June 1975, D. C. Ferguson (USNM). (p. 59).
24. A//agrapha aerea (Hbn.), 5. Crailhope, Kentucky, 22 May 194 7, C.
Cook (USNM). (p. 59).
25. Diachrysia aereoides (Grt.), 5. Armdale, Halifax Co., Nova Scotia, 17
July 1972, D. C. Ferguson (USNM). (p. 61).
26. Diachrysia ba//uca Gey., 5. Temiscouata Co., Quebec, 17 July 1988,
G. Hensel (CNC). (p. 62).
27 . Euchalcia albavitta (Otto!.), 5. Borrego Spr., San Diego Co., California,
18 March 1950, C. A. Hill (USNM). (p. 65).
28. Euchalcia albavitta (Otto!.), 5. San Diego, California (USNM). (p. 65).
29. Euchalcia borea/is Lafontaine & Poole, 2. Holotype. Moosehorn Lake,
[British Columbia], 132°07'N, 58°J0'W, 4,500', 29 July 1960, R. Pilfrey (CNC). (p. 66).
30. Polychrysia esmeralda (Oberth.), 5. Seishan, Korea, Yankowsky
(USNM). (p. 67).
3 I. Polychrysia esmeralda (Oberth.), 5. Johnson Creek, near Plateau Mt.,
Highwood Range, Alberta, 9 August 1966, J. Scott and C. Curtis
(USNM). (p. 67).
32. Polychrysia esmeralda (Oberth.), 5. Winnipeg, Manitoba, reared from
Delphinium, 5 June 1987, E. Czarnecki (CNC). (p. 67).
33. Polychrysia morigera (Hy. Edw.), 5. McDonald Forest, Oak Creek Gate,
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.

5 mi. NW Corvallis, Benton Co., Oregon, 500', larva on Delphinium
tro//ifo/ium, 4 May 1963, N. McFarland (USNM). (p. 68).
Polychrysia morigera (Hy. Edw.), 5. Eldora, Colorado, 17 July 1953
(USNM). (p. 68).
Polychrysia morigera (Hy. Edw.), 5. Shasta Retreat, Siskiyou Co., California, I July (USNM). (p. 68).
Polychrysia morigera (Hy. Edw.), 2. Bernheim Forest, Bullitt Co., Kentucky, 20-23 May 1976, A. J. Brownell (USNM). (p. 68).
Pseudevapurpurigera (Wik.), 5. Edmonton, Alberta, 17 July 1943 (CNC).
(p. 69).
Pseudeva purpurigera (Wik.), 5. Green Bay, Lunenburg Co., Nova Scotia, 31 July 1956, D. C. Ferguson (USNM). (p. 69).
Pseudeva pal/igera (Grt.), 5. Nellie, California, 17 July, E. P. Hewlett
(USNM). (p. 70).
Pseudeva pal/igera (Grt.), 2. Anderson Springs, Lake Co., California,
27 May 1950, W. R. Bauer (USNM). (p. 70).
Chrysanymphaformosa (Grt.), 2. Armdale, Halifax Co., Nova Scotia,
29 July 1967, D. C. Ferguson (USNM). (p. 71 ).
Chrysanymphaformosa (Grt.), 5. Waterrock Knob, Jackson Co., North
Carolina, 5,800', 17 July 1974, D. C. Ferguson (USNM). (p. 71).
Eosphoropteryx thyatyroides (Gn.), 5. Black Lake, Gatineau Park, Quebec, 25 June 1989, B. Landry (CNC). (p. 73).
Exyrafax (Grt.), 5. Temiscouata Co., Quebec, 24 June 1987, ex larva,
H. Hensel (CNC). (p. 75).
Exyrafax (Grt.), 2. Temiscouata Co., Quebec, 29 June 1987, ex larva,
H. Hensel (CNC). (p. 75).
Exyra fax (Grt.), 5. Beckley Bog, near Norfolk, Litchfield Co., Connecticut, 21 June 1965, D. C. Ferguson (USNM). (p. 75).
Exyrafax (Grt.), 2. 15.5 mi S Columbia, North Carolina, ex larva on
Sarracenia purpurea, emerged I September 1973, P. Ward (CNC). (p.
75).
Exyra semicrocea (Gn.), 5. 15 mi S Columbia, North Carolina, ex larva
on Sarraceniajlava, emerged 25 August 1973, P. Ward (CNC). (p. 76).
Exyra semicrocea (Gn.), 2. Southern Pines, North Carolina, 16 June
191 I, F. M. Jones (CNC). (p. 76).
Exyra semicrocea (Gn.), 5. 21 mi N Gulfport, Mississippi, ex larva on
Saraccenia, 26 June 1921, F. H. Benjamin (USNM). (p. 76).
Exyra ridingsii (Riley), 5. Screven Co., Georgia, 6 July 1966, 0. Buchholz (CNC). (p. 77).
Exyra ridingsii (Riley), 2. Wilmington, North Carolina, 30 May 1926,
ex larva S.j[ava, P.7 M. Jones (CNC), (p. 77).
Plusia venusta Wik., 5. Smiley Brook, near Brooklyn, Hants Co., Nova
Scotia, I 8 July 1968, D. C. Ferguson (USNM). (p. 127).
Plusia putnami Grt., 5. Edmundston, New Brunswick, 9 June 1988,
H. Hensel (CNC). (p. 127).
Plusia putnami Grt., 5. Schefferville, Quebec, 55°N, 24 July 1989, H.
Hensel (CNC). (p. 127).
Plusia nicho//ae (Hamp.), 5. Cowichan Bay, Duncans, Vancouver Island, [British Columbia], C. Livingston (CNC). (p. 129).
Plusia nicho//ae (Hamp.), 5. Skidegate 2nd Beach, Graham Id., Queen
Charlotte Islands, British Columbia, 22 July 1982, J. F. G. Clarke
(USNM). (p. 129).
Plusia contexta Grt., 5. Hackberry Lake, Valentine N.W.R., Cherry
Co., Nebraska, 15 June 1983, D. C. Ferguson (USNM). (p. 129).
Plusia contexta Grt., 5. Pinhey Forest, 12 km SW Ottawa, Ontario, 7
September 1986, Dang & Lafontaine (CNC). (p. 129).
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I. Mega/ographa bi/oba (Steph.), 5. Laguna Park, Bosque Co., Texas, 26
March 1973, A. & M. E. Blanchard (USNM). (p. 95).
2. Mega/ographa bi/oba (Steph.), 2. La Tuna Canyon, Los Angeles Co.,
California, 25 May 1948, W. E. Evans (CNC). (p. 95).
3. Autographa precationis (Gn.), 2. Edmundston, New Brunswick, 2 September 1985, H. Hensel (CNC). (p. 82).
4. Autographa precationis (Gn.), 5. Hackberry Lake, Valentine N.W.R.,
Cherry Co., Nebraska, 31 May 1983, D. C. Ferguson (USNM). (p. 82).
5. Autographa precationis (Gn.), 5. Pinhey Forest, 12 km SE Ottawa,
Ontario, 28 September 1987, J. D. Lafontaine (CNC). (p. 82).
6. Autographa gamma (L.), 2. Sukkertoppen, Pele, Greenland, 7 June
I 950, C. Vibe (CNC). (p. 83).
7. Autographa gamma (L.), 5. Choubrak, Egypt, JO March 1922, Alfieri
(USNM). (p. 83).
8. Autographa gamma (L.), 5. no data [European] (USNM). (p. 83).
9. Autographa ca/ifornica (Speyer), 5. Great Basin Exp. Sta., nr. Ephraim,
Sanpete Co., Utah, 8,500', 9 July 1980, D. C. Ferguson (USNM). (p.
84).
I 0. Autographa ca/ifornica (Speyer), 2. Great Basin Exp. Sta., nr. Ephraim,
Sanpete Co., Utah, 8,500', 7 July I 980, D. C. Ferguson (USNM). (p.
84).
11. Autographa ca/ifornica (Speyer), 2. Angel Creek, E Humboldt Mts.,
SSW of Wells, Elko Co., Nevada, 7,000', 22 July 1971, D. C. Ferguson
(USNM). (p. 84).
12. Autographa ca/ifornica (Speyer), 2. Petaluma, California, 27 February
1938, E. C. Johnston (CNC). (p. 84).
13. Autographa mappa (G. & R.) , 5. Edmundston, New Brunswick, 17
June I 988 , H. Hensel (CNC). (p. 85).
14. Autographa buraetica (Stgr.), 2. Dempster Hwy., km 138, Yukon, 800
m, IO July 1985, J. D. Lafontaine (CNC). (p. 86).
I 5. Autographa buraetica (Stgr.), 2, Palmer, Alaska, 9 July 1945, J. C.
Chamberlin (CNC). (p. 86).
16. Autographapseudogamma (Grt.), 5. Edmundston, New Brunswick, 20
June 1988, H. Hensel (CNC). (p. 87).
17. Autographa pseudogamma (Grt.), 5. St. Louis Creek Rd., 3.9 mi SW
Fraser, Grand Co., Colorado, 8,900', 16 July 1988, T. S. Dickel (CNC).
(p. 87).
18. Autographa pseudogamma (Grt.), 5. Doyles, Codroy Valley, Newfoundland, 10 July 1959, D. C. Ferguson (USNM). (p. 87).
I 9. Autographa v-a/ba Otto!. , 5. Great Basin Exp. Sta., near Ephraim,
Sanpete Co., Utah, 8,850', 20 July 1981 , D. C. Ferguson (USNM). (p.
87).
20. Autographa v-a/ba Otto!., 5. Great Basin Exp. Sta., near Ephraim,
Sanpete Co., Utah, 8,850', 20 July I 98 I, D. C. Ferguson (USNM). (p.
87).
21. Autographa speciosa Otto!., 5. Quamichan Lake, Vancouver Island,
British Columbia, 3 July 19 I 8 (CNC). (p. 87).
22. Autographa speciosa Otto!., 5. Johnsville, Plumas Co., California, 5
August 1964, H. Pini (UCD). (p. 87).
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23. Autographa bimacu/ata (Steph.), 5. Edmundston, New Brunswick, 9
July 1988, H. Hensel (CNC). (p. 88).
24. Autographa bimacu/ata (Steph.), 5. Armdale, Halifax Co., Nova Scotia,
IO August 1965, D. C. Ferguson (USNM). (p. 88).
25. Autographa corusca (Stkr.), 5. Skidegate 2nd Beach, Graham Island,
Queen Charlotte Islands, British Columbia, 22 July 1982, J. F. G.
Clarke (USNM). (p. 89).
26. Autographa corusca (Stkr.), 2. Vancouver, British Columbia, 16 July
1905 (CNC). (p. 89).
27. Autographa /abrosa (Grt.), 5. Petaluma, California, 26 April 1936, E.
C. Johnston (CNC). (p. 90).
28. Autographa meta//ica (Grt.), 5. Sandspit, Moresby Island, Queen Charlotte Islands, British Columbia, 26 July 1985, J. F. G. Clarke (USNM).
(p. 90).
29. Autographa meta//ica (Grt.), 5. Sandspit, Moresby Island, Queen Charlotte Islands, British Columbia, 30 July 1985, J. F. G. Clarke (USNM).
(p. 90).
30. Autographa amp/a (Wik.), 5. Edmundston, New Brunswick, 22 June
I 988, H. Hensel (CNC). (p. 9 I).
3 I. Autographa amp/a (Wik.), 5. Near Corvallis, Oregon, larva on Symphoricarpos, May 1962, D. Smith (LACM). (p. 91).
32. Autographa pasiphaeia (Grt.), 2. Anderson Springs, Lake Co., California, 29 July 1950, W . R. Bauer (CNC). (p. 92).
33. Autographa pasiphaeia (Grt.), 5. Little Dalton Canyon, Los Angeles
Co., California, 23 January 1946, C. Smith (CNC). (p. 92).
34. Autographa rubida Otto!., 5. Boulderwood, Halifax Co., Nova Scotia,
larva reared on Plantago, 7 September 1959, D. C. Ferguson (USNM).
(p. 92).
35. Autographa rubida Otto!., 5. St. Basile, New Brunswick, 13 June 1988,
H. Hensel (CNC). (p. 92).
36. Autographa sansoni Dod, 5. 2 mi SW Fernie, British Columbia, 7,800' ,
12 June 1979, J. D. Lafontaine (CNC). (p. 93).
37. Autographa sansoni Dod, 5. Big Timber Canyon, Half Moon Park,
Crazy Mts., Montana, 6,500', 27 June 1966, D. C. Ferguson (USNM).
(p. 93).
38. Autographaflage//um (Wik.), 5. Edmundston, New Brunswick, 8 July
1988, H. Hensel (CNC). (p. 93).
39. Autographaflage//um (Wik.), 5. Aylesford, Kings Co., Nova Scotia, 29
June 1962, D. C. Ferguson (USNM). (p. 93).
40. Anagraphafa/cifera (Kby.), 5. Edmundston, New Brunswick, H. Hensel
(CNC). (p. 124).
41. Anagraphafalcifera (Kby.), 5. Tremonton, Utah, 29 September 1945,
E. C. Johnston (CNC). (p. 124).
42. Anagrapha fa/cifera (Kby.), 5. Hackberry Lake, Valentine N.W.R.,
Cherry Co., Nebraska, 2 June 1983, D. C. Ferguson (USNM). (p. 124).
43. Anagraphafa/cifera (Kby.), 5. Chicago, Illinois, 4 July 1904, A. Kwiat
(CNC). (p. 124).
44. Anagraphafa/cifera (Kby.), 5. Marmont, Manitoba, 24 June 1905, R.
Hwaite (CNC). (p. 124).
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PLATE 3

Noctuoidea
NOCTUIDAE

figs. 1-55

NATURAL SIZE l:J
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I. Syngrapha a/tera (Otto!.), 5. West Dover, Halifax Co., Nova Scotia,
15 July 1968, D. C. Ferguson (USNM). (p. 101).
2. Syngrapha altera (Otto!.), 2. Doyles, Codroy Valley, Newfoundland,
30 July 1962, D. C. Ferguson (USNM). (p. 101).
3. Syngrapha ottolenguii (Dyar), 2. Lectotype. Attu Island, Aleutians,
Alaska (USNM). (p. I 02).
4. Syngrapha ottolenguii (Dyar), 2. Alaska (USNM). (p. 102).
5. Syngrapha ottolenguii (Dyar), 5. Mt. Hiuchi, Myoko Mts., Niigata
Prefecture, Japan, 2,400 m, K. Jinbo (CNC). (p. 102).
6. Syngrapha octoscripta (Grt.), 2. Edmundston, New Brunswick, 18 July
I 985, H. Hensel (CNC). (p. I 02).
7. Syngrapha octoscripta (Grt.), 2. Edmundston, New Brunswick, 18 July
1985, H. Hensel (CNC). (p. 102).
8. Syngrapha octoscripta (Grt.), 2. Holotype of magnifica Otto!. Ucluelet,
British Columbia, 10 August 1-909, C.H. Young (CNC). (p. 102).
9. Syngrapha viridisigma (Grt.), 5. Edmundston, New Brunswick, 13 July
1988, H. Hensel (CNC). (p. I 03).
10. Syngrapha viridisigma (Grt.), 5. Pinhey Forest, 12 km SW Ottawa,
Ontario, 29 June 1986, J. D. Lafontaine (CNC). (p. 103).
11. Syngrapha selecta (Wik.), 5. Ogoki, Ontario, 2 July 1952, J. B. Wallis
(CNC). (p. 104).
12. Syngrapha se!ecta (Wik.), 5. Ogoki, Ontario, 4 July 1952, J. B. Wallis
(CNC). (p. 104).
13. Syngrapha epigaea (Grt.), 5. Edmundston, New Brunswick, 20 July
I 988, H . Hensel (CNC). (p. I 05).
14. Syngrapha interrogationis (L.), 2. Dempster Hwy., km 140.5, Yukon,
27 July 1980, Wood and Lafontaine (CNC). (p. 106).
15. Syngrapha interrogationis (L.), 2. I 005 Gilmore St., Fairbanks, Alaska,
9 July 1977, K. W . Philip (CNC). (p. 106).
16. Syngrapha interrogationis (L.), 5. Schefferville, Quebec, 55°N, I August
1989, H. Hensel (CNC). (p. 106).
17. Syngrapha u-aureum (Gn.), 5. Mt. Washington, New Hampshire, H.
Hensel (CNC). (p. 108).
18. Syngrapha u-aureum (Gn.), 5. Hopedale, Labrador, 6 August 1931 ,
W.W. Perrett (CNC). (p. 108).
19. Syngrapha surena (Grt.), 2. Witless Bay Line, Avalon Peninsula, Newfoundland, 24 July I 954, D. C. Ferguson (USNM). (p. I 09).
20. Syngrapha surena (Grt.), 2. Edmundston, New Brunswick, 17 August
1985, H . Hensel (Hensel Collection). (p. 109).
2 L Syngrapha diaserna (Bdv.), ~- Schefferville, Quebec, 55°N, ex ovum,
adult emerged 2 October 1989, H. Hensel (CNC). (p. 110).
22. Syngrapha diasema (Bdv.), 2. Churchill, Manitoba, reared on dwarf
birch, emerged 7 July 1952, J. Chillcott (CNC). (p. 110).
23. Syngrapha borea (Auriv.), 5. Sondrestrom Air Base, Greenland, I July
1952, W. J. Brown (CNC). (p. 11 !).
24. Syngrapha borea (Auriv.), 5. Nordegg, Alberta, 17 July I 9 I 8 (CNC).
(p. 111 ).
25 . Syngrapha orophila Hamp., 2. Crowsnest Pass, Alberta, 4,500', 16 July
1966, D. C. Ferguson (USNM). (p. 112).
26. Syngrapha sackenii (Grt.), 5. St. Louis Creek Rd., 2 mi SW Fraser,
Grand Co., Colorado, 8,700', 17 July 1984, T . S. Dickel (CNC). (p.
112).
27. Syngrapha sackenii (Grt.), 2. St. Louis Creek Rd., 4.2 mi SW Fraser,
Grand Co., Colorado, 9,000', 30 July 1985, T. S. Dickel (CNC). (p.
112).
28. Syngrapha ignea (Grt.), 5. Tioga Pass, Mono Co., California, 9,940',
4 July 1987, D. C. Ferguson (USNM). (p. 113).
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29. Syngrapha ignea (Grt.), 5. Lizard Head Pass, San Miguel Co., Colorado,
10,250', 1 July I 977, D. C. Ferguson (USNM). (p. I I 3).
30. Syngrapha ignea (Grt.), 5. Knob Lake, 54°47' by 66°47', Quebec, 25
July 1948, E. G. Munroe (CNC). (p. 113).
31. Syngrapha abstrusa Eichlin & Cunningham, 5. Edmundston, New
Brunswick, 12 July 1985, H. Hensel (CNC). (p. 114).
32. Syngrapha abstrusa Eichlin & Cunningham, 5. St.-Basile, New Brunswick, 17 June 1988, H. Hensel (CNC). (p. 114).
33. Syngrapha abstrusa Eichlin & Cunningham, 5. 2 mi NW of Edgewood,
British Columbia, reared from Picea sp., F.I. Survey (CNC). (p. 114).
34. Syngrapha alias (Otto!.), 2. Edmundston, New Brunswick, 17 July
1988, H. Hensel (CNC). (p. 115).
35. Syngrapha alias (Otto!.), 2. Nordegg, Alberta, 7 August 1921 , J.
McDunnough (CNC). (p. 115).
36. S;mgrapha alias(Ottol.), 5. 10 km E Indian Lake, 43.45.30 by 74.10.14,
Hamilton Co., New York, I 6 July I 980, T. L. McCabe (McCabe Collection). (p. 115).
37. Syngrapha cryptica Eichlin & Cunningham, 5. Armdale, Halifax Co.,
Nova Scotia, 31 July 1967, D . C. Ferguson (USNM). (p. 115).
38. Syngrapha cryptica Eichlin & Cunningham, 2. T 42 N, R 16 W, sec.
14, Schoolcraft Co., Michigan, 19 July I 971, M. C. Nielsen (MSU).
(p. 115).
39. Syngrapha rectangula (Kby.), 5. Edmundston, New Brunswick, 8 July
1988, H. Hensel (CNC). (p. 116).
40. Syngrapha rectangula (Kby.), 5. Seton Lake, British Columbia, 4 July
1933, J. McDunnough (CNC). (p. 116).
41. Syngrapha rectangula (Kby.), 5. Mt. Lake Biological Station, Giles Co.,
Virginia, 3,850', 7 July 1975, J . Joworski (USNM). (p. 116).
42. Syngrapha angulidens (Sm.), 5. Lake Louise, Alberta, 7,600' , 21 July
1968, G. S. Walley (CNC). (p. 117).
4 3. Syngrapha angulidens (Sm.), 2. Echo Lake, Mt. Evans, Colorado, I 0,600' ,
7 August 1961, E. W. Rockburne (CNC). (p. 117).
44. Syngrapha angulidens (Sm.), 2. Nordegg, Alberta, 7 July 1921, J.
McDunnough (CNC). (p. 117).
45. Syngrapha celsa (Hy. Edw.), 2. Grand Fir, Somenos, British Columbia,
6 July I 950 (CNC). (p. 118).
46. Syngrapha celsa (Hy. Edw.), 5. Diamond Head Trail, Squamish, British
Columbia, 3,200', 14 August 1953, W.R. M. Mason (CNC). (p. 118).
47. Syngrapha celsa (Hy. Edw.), 2. Forest Hill, Placer Co., California, 30
June 1937 (CNC). (p. 118).
48. Syngrapha microgamma (Hbn.), 5. Holotype of subs. nearctica. Bog,
Prospect Road, Halifax Co., Nova Scotia, 18 June I 952, D. C. Ferguson
(CNC). (p. 119).
49. Syngrapha microgamma (Hbn.), 2. Temiscouata Co., Quebec, 19 June
1988, H. Hensel (CNC). (p. 119).
50. Syngrapha montana (Pack.), 5. Temiscouata Co., Quebec, ex ova,
June 1988, H. Hensel (CNC). (p. 120).
51. Syngrapha montana (Pack.), 5. Temiscouata Co., Quebec, ex ova,
June 1988, H. Hensel (CNC). (p. 120).
52. Syngrapha parilis (Hbn.), 5. Dempster Hwy., km 155, Yukon, I 3 July
1981, 950 m, Wood and Lafontaine (CNC). (p. 122).
53 . Syngrapha parilis (Hbn.), 2. Eureka, Ellesmere Island, Northwest Territories, 6 July 1954, P. F. Bruggemann (CNC). (p. 122).
54. Syngrapha alticola (Wik.), 5. 17 km WNW Burwash Flats, Yukon, 11
July 1980, Wood and Lafontaine (CNC). (p. 121).
55. Syngrapha alticola (Wik.), 2. 17 km WNW Burwash Flats, Yukon, 11
July 1980, Wood and Lafontaine (CNC). (p. 121).
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PLATE 4

Noctuoidea
NOCTUIDAE

figs. 1-20

VARIABLE SCALES
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I. Abrostola ova/is Gn. Larva on nettle, Urtica dioica L. Albany, New
York; photograph by T. L. McCabe. (p. 36).
2. Trichoplusia ni (Hbn.). Urbana, Illinois; photograph by W. Lukey. (p.
44).
3. Pseudoplusia includens (Wik.). Urbana, Illinois; photograph by W. Lukey. (p. 49).
4. Allagrapha aerea (Hbn.). Larva on aster, Aster novae-angliae L. Ottawa, Ontario; photograph by W . Lukey. (p. 59).
5. Diachrysia balluca Gey. Larva on raspberry, Rubus sp. Quebec City,
Quebec; photograph by T. Arcand. (p. 62).
6. Pseudeva purpurigera (Wik.). Larva on meadow-rue, Thalictrum dioicum L. Ottawa, Ontario; photograph by W. Lukey. (p. 69).
7. Eosphoropteryx thyatyroides (Gn.). Larva on meadow-rue, Thalictrum
polygamum Muhl. JO km E Indian Lake, Hamilton Co., New York;
photograph by T. L. ~cCabe. (j:,. 73).
8. Exyrafax (Grt.). Larva on pitcher-plant, Sarracenia purpurea L. Edmunston, New Brunswick; photograph by W . Lukey. (p. 75).
9. Autographa californica (Speyer). Corvallis, Oregon; photograph by J.
C. Miller. (p. 84).
10. Autographa rubida Otto!. Edmunston, New Brunswick; photograph by
W. Lukey. (p. 92).
11. Autographa amp/a (Wik.). Larva on willow, Salix sp. Quebec City,
Quebec; photograph by T. Arcand. (p. 91).
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12. Megalographa biloba (Steph.). I km SE Bee Cave, Travis Co., Texas;
photograph by J. E. Rawlins. (p. 95).
13. Syngrapha octoscripta (Grt.). Larva on blueberry, Vaccinium myrtilloides Michx. Edmunston, New Brunswick; photograph by W . Lukey.
(p. 102).
14. Syngrapha epigaea (Grt.). Larva on blueberry, Vaccinium myrtilloides
Michx. Edmunston, New Brunswick; photograph by W. Lukey. (p.
105).
15. Syngrapha ignea (Grt.). Larva on blueberry, Vaccinium sp. Schefferville, Quebec; photograph by W. Lukey. (p. 113).
16. Syngrapha abstrusa Eichlin & Cunningham. Larva on white spruce,
Picea glauca (Moench) Voss. Ottawa, Ontario; photograph by W. Lukey. (p. 114).
17. Syngrapha microgamma (Hbn.). Larva on Labrador tea, Ledum groenlandicum Oeder. Edmunston, New Brunswick; photograph by W. Lukey. (p. 119).
18. Syngrapha montana (Pack.). Larva on Labrador tea, Ledum groenlandicum Oeder. Edmunston, New Brunswick; photograph by W. Lukey. (p. 120).
19. Anagrapha falcifera (Kby.). Larva on aster, Aster novae-angliae L.
Ottawa, Ontario; photograph by W . Lukey. (p. 124).
20. Plusia putnami Grt. Larva on grass. Ottawa, Ontario; photograph by
W . Lukey. (p. 127).
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CFDA
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CNC
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LEM
MCZ

MEM
MNSA
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2.

The use of an asterisk "*" in the text denotes a
name listed in Common Names of Insects & Related Organisms 1989, published by the Entomological Society of America.
French-language common names have been taken
from Auclair, J. L., et al., 1964, French Names
of Insects of Canada, 3rd edition, published for
the Quebec Society for the Protection of Plants
by Department of Agriculture and Colonization,
Quebec. The abbreviation "m." after a name indicates that it is masculine, "f." that it is feminine.

3.

4.

WING LENGTH

Wing length is the measurement in millimeters
from the base to the apex of the forewing.
5.

LOCATION OF TYPE SPECIMEN

The current location of the type specimen is given
by the appropriate abbreviation in square brackets immediately following the type locality.
The words "type lost" indicate that it no longer
exists. If no information is given, a type may
exist; but its present location was not determined.
6.

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.

COMMON NAMES

NOMENCLATURE FOR LARVAL SETAE

Hinton's (Trans. Royal Ent. Soc. London, 97: 13 7, 1946) terminology as modified by Stehr (Order Lepidoptera, in Stehr, F. W., Immature Insects, 288-304, 1987) is used to refer to larval
setae.

.
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Abrostolini
ABROSTOLA Ochs., 1816

HABROSTOLA Sodoffsky, 1837, emend.
INGURIDIA Butler, 1879
UNCA Lhomme, [1929]
ovalis Gn., 1852
urentis Gn., 1852
parvula B. & McD., 1916
mariana Walter, 1928
microvalis Otto!., 1919
MOURALIA Wik., 1858
tinctoides (Gn., 1852)
annulifera Wik., 1858

cossoides (Roths., 1917)

Argyrogrammatini
ARGYROGRAMMA Hbn., 1823
verruca (F. , 1794)

omicron (Hbn., [1821])
omega (Hbn. , 1823)
rutila (Wlk., 1865)
ENIGMOGRAMMA Laf. & Poole, 1991
basigera (Wlk. , 1865)

laticlavia (Morr., 1875)
TRICHOPLUSIA McD., 1944
ni (Hbn., [1803])

humilis (Wik., [1858])
extrahens (Wik. , [1858])
significans (Wik., [1858])
innata (H.-S. , 1868)
brassicae (Riley, 1870)
echinocystidis (Stkr., 1874)
comma (Schultz, 1907), unavail. , ab.
desert/cola (Roths., 1913), nom. nud.
u-notata (Strand, 1917), unavail. , ab.
f[orida (Dannehl, 1929)
CTENOPLUSIA Dufay, 1970

ACANTHOPLUSIA Dufay, 1970
oxygramma (Gey. , 1832)

indigna (Wik., [1858])
parallela (Wik., [1858])
collateralis (H.-S. , 1868)
PSEUDOPLUSIA McD., 1944
includens (Wik., [1858])
oo (Stoll, 1782), preocc. by L., 1758

rogationis, auth., not Gn., 1852
hamifera (Wlk., [1858]) .
binotula (H.-S., 1868)
dyaus (Grt. , 1875)
pertusa (Mosch., 1880)

culta (Lint., 1885)
oonana (Strand, 1917), unavail. , ab.
ooana Franc. & Todd, 1983, missp.

Plusiini

Autoplusiina
AUTOPLUSIA McD., 1944
egena (Gn., 1852)

galapagensis (Schaus, 1923)
olivacea (Skinn., 1917)
egenoides Franc. & Todd, 1983

egenoides (Strand, 191 7), unavail., ab.
NOTIOPLUSIA Laf. & Poole, 1991
illustrata (Gn., 1852)
egenella (H .-S., 1868)

abeona (Druce, 1889)
roxana (Druce, 1894)
RACHIPLUSIA Hamp., 1913
ou (Gn., 1852)

tentaculum (Gn., 1852)
fratella (Grt. , 1874)
pedalis (Grt., 1875)
ouana (Strand, 1917), unavail. , ab.
ouella (Strand, 1917), unavail., ab.
ALLAGRAPHA Franc. , 1964
aerea (Hbn., [1803])
DIACHRYSIA Hbn., [1821]

DYACHRYSIA Gey., 1832, missp.
aereoides (Grt. , 1864)

aeroides, auth., not Grt., 1864
balluca Gey. , 1832

Euchalciina
EUCHALCIA Hbn., [1821]

ADEVA McD., 1944
albavitta (Otto!., 1902)

hutsonii (Sm., 1904)
hutsoni (B. & McD., 1917), missp.
borealis Laf. & Poole, 1991
POLYCHRYSIA Hbn. , [1821]
esmeralda (Oberth., 1880)

moneta, auth., not F., 1787
trabea (Sm. , 1895)
morigera (Hy. Edw., 1886)
PSEUDEVA Hamp., 1913
purpurigera (Wik., 1858)
palligera (Grt. , 18 81)

rubigera Hamp. , 1913
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CHRYSANYMPHA Grt., 1896
formosa (Grt., 1865)
EOSPHOROPTERYX Dyar, 1902
thyatyroides (Gn. , 1852)
INCERTAE S EDIS

EXYRA Grt., 1875
fax (Grt. , 1873)

rolandiana (Grt. , 1877)
semicrocea (Gn., 1852)

hubbardiana Dyar, 1904
immaculata Benj. , 1922, unavail. , ab.
immaculata McD., 1938
ridingsii (Riley, 18 74)

nigrocaput (Morr., 1874)

Plusiina
AUTOGRAPHA Hbn., [1821]
precationis (Gn., 1852)

tana (Strand, 1917), unavail. , ab.
gamma (L. , 1758)

gamina (Stgr. , 1901)
alepica (Nitsche, 1911)
californica (Speyer, 1875)

russea (Hy. Edw., 1886)
mappa (G. & R., 1868)
buraetica (Stgr., 1892)

gammoides (Speyer, 1875), preocc. by Blanchard, 1852
pseudogamma (Grt., 1875)

freya (Strand, 1917), unvail., ab.
v-alba Otto!., 1902
speciosa Otto!., 1902
bimaculata (Steph., 1830)

u-brevis (Gn. , 1852)
adapa (Strand, 1917), unavail., ab.
adapta Franc. & Todd, 1983, missp.
corusca (Stier., 1885)
labrosa (Grt., 1874)
metallica (Grt., 1875)

scapularis (Hy. Edw. , 1882)
lenzii (French, 1889)
ienzi (Sm., 1893), emend.
kasloensis (Strand, 1917), unavail. , ab.
ampla (Wik., [1858])

alterna (Stkr., 18 8 5)
pasiphaeia (Grt., 1873)
rubida Otto!., 1902
sansoni Dod, 1910

flagellum (Wik., [1858])
monodon (Grt., 1875)
insolita (Sm., 1895)
MEGALOGRAPHA Laf. & Poole, 1991
biloba (Steph. , 1830)
venezuelensis (Strand, 1917), unavail., ab.

ottolenguii (Dyar, 1903)

arctica (Otto!., 1902), preocc. by Mosch., 1884
nyiwonis (Matsumura, 1925)
sachalinensis (Matsumura, 1925)
alpina Ichinose, 1963
octoscripta (Grt., 1874)

magnifica (Otto!., 1919)
viridisigma (Grt., 1874)

viridisignata (Grt., 1875), emend.
selecta (Wik. , [1858])
epigaea (Grt., 1874)

epigaeella Strand, 191 7, unavail., ab.
interrogationis (L. , 1758)
aemula (F., 1787), preocc. by D . & S., 1775

conscripta (Hbn., 1790)
subpurpurina (Haw., 1802), nom. nud.
aurosignata (Don. , 1808)
gamma-argentina (Steph., 1850), nom. nud.
rosea (Tutt, 1892), unavail., infrasub. var.
transbaikalensis (Stgr., 1892)
borealis (Reuter, 1893)
epsilon (Otto!., 1900)
jlammifera (Hoyningen-Huene, 1901), unavail., ab.
zeta (Otto!., 1902)
aureomaculata (Vorbrodt, 1912), unavail. , ab.
orbata Warren, 1913, unavail. , ab.
ignifera Warren, 1913, unavail. , ab.
cinerea Warren, 1913, unavail., ab.
gammifera Warren, 1913, unavail., ab.
pyrenaica Hamp., 1913
transbaicalensis Hamp., 1913, emend.
annulata Strand, 1917, unavail. , ab.
conjluens Strand, 1917, unavail. , ab.
simplex Strand, 1917, unavail., ab.
aureoviridis (Wagner, 1926), unavail., ab.
herschelensis (Benj ., 1933)
magnifica Rangnow, 1935, unavail., infrasub. var.
norrlandica Schulte, 1956
flammifera Chou & Lu, 1979
u-aureum (Gn., 1852)

groenlandica (Stgr. , 1857)
arctica (Meisch., 1884)
vaccinii (Hy. Edw., 1886)
pallida (Otto!. , 1902)
surena (Grt., 1882)
diasema (Bdv., 1829)

connexa Warren, 1913, unavail. , ab.
borea (Auriv., 1890)

lula Strand, 1917, unavail. , ab.
diversigna (Otto!. , 1919)
lula (B. & Benj ., 1923)
orophila (Hamp. , 1908)
sackenii (Grt., 1877)

sackeni (Sm., 1893), missp.
sacceni Hamp., 1913, emend.
snowii (Hy. Edw., 1884)
snowi (Sm., 1893), emend.
snovi Hamp., 1913, emend.
ignea (Grt., 1863)

SYNGRAPHA Hbn., [1921]
CALOPLUSIA Sm., 1884
PALAEOGRAPHA Kljutshko, 1983
altera (Otto!. , 1902)
variana (Otto!., 1902)
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simulans (McD., 1944)
abstrusa Eichlin & Cunningham, 1978
alias (Otto!., 1902)

interalia (Otto!. , 1919)
cryptica Eichlin & Cunningham, 197 8
FASCICLE 25.1: 1991
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rectangula (Kby., 1837)

mortuorum (Gn., 1852)
demaculata Strand, 1917, unavail., ab.
nargenta (Otto!., 1919)
angulidens (Sm., 1891)

excelsa (Otto!., 1902)
excelsana Strand, 1917, unavail., ab.
plusioides Strand, 191 7, unavail., ab.
a/ta (Otto!., 1919)
celsa (Hy. Edw., 1881)

beta Strand, 1917, unavail., ab.
alterana Strand, 1917, unavail., ab.
sierrae (Ottol., 1919)
microgamma (Hbn., [ 1823])

incompleta (Reuter, 1893)
v-notata Strand, 1917, unavail., ab.
arctica Rangnow, 1935
nearctica Fgn., 1955
montana (Pack., 1869)
alticola (Wik., [ I 858])

devergens, auth., not Hbn., 1813
parilis (Hbn., [ 1809])

quadriplaga (Wik., [1858])
ANAGRAPHA McD., 1944

simplex (Gn., 1852)
simplicima (Otto!., 1902)
PLUSIA Ochs., 1816
CHRYSASPIDIA Hbn., [1821]
PALAEOPLUSIA Hamp., 1913
venusta Wik., 1865
striatella Grt., 1873
putnami Grt., 1873
festata Graeser, 1890
barbara (Warren, 1913)
conjuncta (Warren, 1913), unavail., ab.
major (Warren, 1913), unavail., ab.
punctistigma (Strand, 1917), unavail., ab.
conjuncta (Matsumura, 1915)
yokohamensis (Bryk, 1949)
gracilis (Lempke, 1966)
obscura (Lempke, 1966), unavail., form
coalescens (Lempke, 1966), unavail., form
disconulla (Lempke, 1966), unavail., form
major (Chou & Lu, 1979)
nichollae (Hamp., 1913)
mendocinensis (Strand, 1917), unavail., ab.
mendocinensis (McD., 1938)
contexta Grt., 1873

falcifera (Kby., 1837)

norma (Hbn., [1821])
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Principal entries are given in bold face
Plate references are given as ( I :7)
Generic names cited only in combination with specific names, whether in synonymy or text, are not given in the index. Look for
such entries under the specific name. For example, Plusia putnami will be found under putnami, but not under Plusia.

abeona 57
Abrostola 21 , 22, 23 , 24, 26, 28, 34, 35, 36,
37, 38, 79, 125

abrostolina 34, 35
Abrostolini 14, 19, 20, 23, 24, 25, 26, 30,
34, 39, 50, 51
abrota 44
abstrusa 33, 98, 100, 109, 114 (3:31-33;
4: 16; G:6; P:6), 115, 116, 117
Acanthoplusia 25, 46
Acontiinae 20, 21
Acontiini 21
Acron/eta 74
acuta 48
adapa 88
adapta 88
Adeva 64
admonens 41
aemula [Denis and Schiffermiiller] 79, 81 ,
90, 106
aemula Fabricius 106
aerea 31, 59 (1:23, 24; 4:4; B:8; J:8), 60,
61, 62
aereoides 31, 59, 60, 61 (1:25; B:9; K:l),
62, 97
aeroides 62
Agaristinae 21
Agrapha 22, 43, 44, 46
Agrotini 21
agualaniata 94, 95
ain 97, 118, 119
albavitta 64, 65 (1 :27, 28; C:2; K:3), 66
albostriata 46, 4 7
alepica 83
alias 33, 98, 100, 109, 114, 115 (3 :34-36;
G :7; P:7), 116,117,119
Allagrapha 29, 51, 52, 58, 59, 60, 61
alpina 102
a/ta 117
altera 26, 98, 99,101 (3:1, 2; F:2; N:8), 102,
103
alterana 118
alterna 91
alticola 97, 98, 101, 113, 121 (3:54, 55;
H:4; Q:6), 122
Amphipyra 21
Amphipyrinae 21, 51
amp/a 26, 33, 79, 80, 81 , 91 (2: 30, 31 ;
4:11 ; E:4; N:2), 97, 105
amurica SO
A nadevidia 78
Anagrapha 14, 19, 25 , 28, 52, 78, 79, 97 ,
123, 124
angulidens 98, 100, 115, 117 (3:42-44;
G: 10; Q:2), 118
Aniclini 21
annulata 107
annulifera 37, 38
Antoculeora 51
Apameini 21
arctica Moschler 102, 108, 119
arctica Ottolengui 102
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arctica Rangnow 11 9
Arctiidae 21
argyrogrammatine 27, 78
Argyrogrammatini 14, 19, 20, 23, 24, 25,
26,27,30, 39, 40,43,46, 48,50, 51,63,
74, 78, 79
Argyrogrammini 23, 39

asclepiadis 35
aurantiaca 24
aurata 67
aurea 71
aureomaculata I 06
aureoviridis 107
aurosignata 106
Autographa 19, 22, 23, 29, 32, 42, 45, 48,
50, 68, 78, 79,81,84,86, 89, 91,92,93,
94, 95, 97, 98, 102, 103, 114, 123
autographe de la luzeme 84
autographe du celeri 124
Autographini 23, 50, 78
Autoplusia 14, 23, 28, 31, 41 , 51 , 52 , 53,
56, 57, 59, 61, 97
Autoplusiina 20, 23, 25, 27, 51, 52, 57, 58,
63, 78

balluca 19, 20, 25, 31, 51, 59, 60, 61, 62
(1:26; 4:5; C:l; K:2), 63, 97

barbara 127
basigera 30, 41 , 42 (1 :7; A:7; 1:7), 43, 45,
50

beta 118
bieti 59, 60
biloba 19, 23, 32, 78, 94, 95 (2:1, 2; 4:12;
F: l; N:7), 96

bimaculata 32, 79, 80, 81 , 88 (2:23, 24;
D:9; M:6), 89, 90

binotula 49
bonaerensis 94, 95
borea 26, 98, 101, 110, 111 (3:23, 24; G:2;
D
.L

0

'1\

, .t..J,

11 '1
.L

.1..-,

11 'l

.l .LJ,

1 '1'1

.Lk.4.

borealis Lafontaine and Poole 64, 66 (1 :29;
K:4)

borealis Reuter 106
brae/ea 79, 80, 81, 88, 90
brassicae 43, 44
buraetica SO, 82, 85, 86 (2:14, 15; D:5;
M:2), 87

californica 23, 32, 57, 58, 78, 79, 80, 82,
83, 84 (2:9-12; 4:9; D:3; L:8), 85, 87, 97,
102
Caloplusia 22, 96, 113, 114
Catocalinae 20, 22
c-aureum 69
celsa 26, 33, 97, 98, 100, 108, 118 (3:4547; H:l; Q:3), 119
chalcytes 48
Chrysanympha 25, 28, 63, 64, 69, 70, 71 ,
72
Chrysaspidia 22, 125
chrysitis 60, 61, 62

Chrysodeixis 22, 48
chryson 60, 61
Chrysoptera 22
cinerea 107
circumscripta 41
coalescens 128
collateralis 4 7
comma 44
confluens 107
confusa 51, 124
conjuncta Matsumura 128
conjuncta Warren 127
connexa 110
conscripta 106
consona 63
contexta 32, 126,128, 129 (1:58, 59; H:10;
R:4), 130

coreae 60, 61
corusca 33, 79, 80, 82, 89 (2:25 , 26; E: 1;
M:7), 90

cossoides 38
crypt/ca 26, 98, 100, 115 (3 :37, 38; G :8;
P:8), 116

Ctenoplusia 29, 43, 44, 46
Cuculliinae 20, 21, 22, 23, 51
cuculliine 22
Cuculliini 20, 21
cu/ta 49
cutworms 51
Cydosiini 21

dalei 48
demaculata 116
desert/cola 44
devergens 96, 97, 121, 122
Diachrysia 22, 29, 51, 52, 58, 59, 60, 61,
62, 78

diasema 33, 97, 98, 99, 101 , 105, 110 (3:
21, 22; G: 1; P: 1), 111, 112, 113

Diloba 22. 23
disconulla 128
dispar 20
diversigna 111
dyaus 49
echinocystidis 44
egena 31 , 52, 53 (1 :13, 14, B:2; J:3), 54, 55,
56

egenella 56
egenoides Franclemont and Todd 31, 52,
53, 54, 55 (1:17, 18; B:4; J:5), 56

egenoides Strand 55
elephant 43

Enigmogramma 29, 39, 41 , 43
Eosphoropteryx 22, 25 , 28, 63, 64, 69, 70,
71, 72

epigaea 19, 33, 91, 98, 99,105 (3:13; 4:14;
F:7; 0 :5), 108

epigaeella 105
epsilon 106
Eriopygini 21

eriosoma 48, 49
FASCICLE 25 . 1: 1991

esmeralda 20, 26, 32, 67 (I :30-32; C:3;
K:5), 68
Euchalcia 13, 20, 22, 25, 27, 29, 63, 64,
65, 66, 71, 74
Euchalciina 13, 19, 20, 23, 25, 27, 51, 63,
64, 71, 74, 78
Eustrotiini 21
Euteliinae 21, 22
excelsa Kretschmer 81 , 90
excelsa Ottolengui 11 7, 118
excelsana 11 7
exquisita 43
extrahens 44
Exyra 14, 19, 20, 25 , 29, 31, 51, 73, 74,
75, 76, 78, 95
falcifera 27, 33, 91, 97, 98, 123, 124 (2:4044; 4:19; H:6; Q:8), 125
fax 20, 31, 74, 75 (1 :44-47; 4:8; C:8; L:3),
76, 77
feisthameli 41
Feraliini 21
festata 127
Jestucae 125, 129
fausse-arpenteuse du chou 44
flagellum 29 , 32, 79, 81, 92, 93 (2:38, 39;
E:8; N:6), 94
flammifera Chou and Lu 107
/lammifera Hoyningen-Huene 106
florida 45
formosa 20, 27, 30, 63, 70, 71 (1:41, 42;
C:6; L:l), 72, 97
Jratella 58
Jreya 87
galapagensis 53
gamma 32, 78, 79, 80, 82, 83 (2:6-8; D:2;
L:7), 84, 85
gamma-argentina 106
gammifera I 07
gammina 83
gammoides Blanchard 52, 86
gammoides Speyer 86
gerda 64
Glottulini 20
gracilis 128
gronlandica I 08
groenlandica 108
Grotellini 21
Habrostola 34
Hadeninae 20, 21, 51
Hadenini 21
hamifera 49
Heliothinae 20, 25, 74
Heliothini 21
Herminiinae 20
herschelensis I 07
hochenwarthi 14, 96, 97, 113
hubbardiana 76
humilis 44
hutsoni 65
hutsonii 65
Hypeninae 20
ignea 14, 19, 28, 32, 57, 95, 97, 98, 101,
113 (3:28-30; 4:15; G:5; P:5), 114,121,
122
ignifera I 07
illustrata 56 (1:19, 20; B:6, 7; J:7), 57
illustris 64

immaculata Benjamin 76
immaculata McDunnough 76
impulsa 41
includens 27, 30, 40, 42, 43, 45, 48, 49 (I:
11, 12; 4:3 ; A:8; I:8), 50, 82, 83
incompleta 119
indigna 47
lnguridia 34
innata 44
insolita 93
interalia 15
interrogationis 33, 96, 97, 98, 100, 102, 103,
106 (3:14-16; F:8; 0:6), 107, 108, 109,
110
jota 80, 85, 124
kasloensis 90
kostjuki 8 I, 90
labrosa 80, 82, 89, 90 (2:27; E:2; M:8)
Lamprotes 22, 63, 64, 69, 71
laticlavia 42
leafskeletonizer, bean 53, 54
lenzi 90
lenzii 90
leonina 59, 60
Lepidoptera 21, 26, 44
limata 41
limbirena 46
looper, alfalfa 84, 85
looper, cabbage 44, 45
looper, celery 124
looper, soybean 48, 49, 50
Lophoplusia 13, 27, 95
Zula Barnes and Benjamin 111
Zula Strand 111
Lymantriidae 20, 21
Macdunnoughia 51 , 52
macrogamma 81
magnifica Ottolengui 103
magnifica Rangnow I 07
Magusa 21, 22
major Chou and Lu 128
major Warren 127
manchurica I 25
mandarina 80
mappa 33, 79, 80, 81, 85 (2:13; D:4; M:1),
86, 89, 91
mariana 37
Megalographa 29, 94, 95
mendocinensis McDunnough 129
mendocinensis Strand 129
metallica 80, 81, 88, 90 (2:28, 29; E:3;
N :1), 91
microgamma 34, 96, 98, 101 , 109, 119 (3:
48, 49; 4:17; H:2; Q:4), 120, 121, 122
microvalis 35, 36, 37 (1 :4; A:4; I:4)
mikadina 69
modestoides 63, 65
moneta 66, 67, 68
monodon 93
monoxyla 94
montana 34, 98, IOI, 119,120 (3 :50, 51;
4:18; H:3; Q:5), 121, 122
morigera 32, 68 (1:33-36; C:4; K:6)
mortuorum 116
Mouralia 13, 14, 22, 23, 28, 34, 37

nadeja 60, 61
nargenta 116, 117
nearctica 119, 120
ni 30, 40, 42, 43, 44 (1:8 , 9; 4:2; A:9; J:1),
45, 46,47, 50
nichollae 126, 128, 129 (1 :56, 57; H:9;
R:3)
nigrocaput 77
Nocloini 21
Noctua 22
noctuid 13, 20, 21, 23, 24, 72, 127
Noctuidae 13, 20, 21, 22, 23, 24, 25, 45,
51, 71, 130
N octuinae 20, 21, 22, 24, 51
Noctuini 21
noctuoid 20, 22
Noctuoidea 13, 20, 34
Nolinae 20
norma 124
norrlandica I 07
Notioplusia 29, 56
notodontid 38
nu 57
nyiwonis l 02
Nystalea 38
obscura 128
octoscripta 33, 98 , 99, 101, 102 (3:6-8;
4:13; F:4; 0:2), 103, 106, 107, 108, 109,
118
olivacea 52, 53, 54 (1:15, 16; B:3; J:4), 55,
56
omega 39, 40
omicron 40
Omorphina 22
Omorphinini 24
Oncocnemidini 20, 21
oo Linnaeus 49
oo Stoll 48, 49
ooana 49
oonana 49
orbata 107
orichalcea 60
orophila 33, 93, 98, 101, 110, 111, 112 (3:
25; G:3; P:3), 113
ottolenguii 96, 97, 98, 99, 102 (3 :3-5; F:3;
0:1)
OU 31, 51, 52, 57, 58 (1:21, 22; B:5; J:6),
84, 97
ouana 58
ouella 58
ova/is 30, 35, 36 (!:! ; 4:1; A:!; I:!)
oxygramma 30, 39, 40, 43, 45, 46, 47 (I:
10; B:l; J:2), 50
pacifica 35
Palaeographa 96
Palaeoplusia 22, 125
pallida 109
palligera 69, 70 (1 :39, 40; K:8), 71
Panchrysia 22, 63, 64, 71
Pantheinae 20
para/le/a 4 7
parilis 33, 97, 98, 99, 122 (3:52, 53; H:5;
Q:7)
parvula 35, 36 (1:3; A:3; I:3), 37
pasiphaea 80, 8 I , 92 (2:32, 33; E:5; N:3)
pedalis 58
pertusa 49
Phalaena 22
Phalaenidae 23
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Phyprosopus 23
phytolacca 41
Phytometra 22, 23
Plusia 13, 14, 19, 22, 25, 27, 29, 32, 39,
50, 78, 79, 97, 123, 125, 126, 127, 128,
130
Plusidi 13, 22, 50, 78
Plusidia 22, 63 , 64, 69
Plusiina 14, 25, 27, 51, 52, 78
Plusiinae 13, 14, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28,29, 34, 35, 40, 45, 50, 51 , 55,
56, 57,62, 71, 72, 73, 78, 79,95,97, 126
plusiine 21, 22, 24, 26, 27, 38, 39, 41, 42,
55, 57, 62, 63, 74, 93, 97, 98, 114, 116,
122, 124, 125, 126, 127
Plusiini 14, 19, 20, 23, 24, 25, 26, 27, 30,
50 , 51, 63, 64, 74
plusioides 11 7
Plusiopalpa 22
Plusiotricha 46
Polychrysia 22, 25, 28, 31, 63, 64, 65, 66,
69, 71, 74
precationis 23, 27 , 32, 49, 78, 79 , 80, 82 (2:
3-5; D: I; L:6), 83, 84, 92, 94
Psaphidini 21
Pseudeva 22, 25 , 28, 63, 64, 68, 69, 71 , 72,
74
pseudogamma 80, 82, 84, 86, 87 (2:16-18;
D:6; M:3)
Pseudoplusia 14, 23 , 27, 29, 48
pulchrina 80, 85, 86
punctistigma 127, 128
purpurigera 20, 31 , 69 (1 :37, 38; 4:6; C:5;
K:7), 70, 72, 73
putnami 32, 125, 126, 127 (1 :54, 55; 4:20;
H:8; R:2) 128, 129, 130
pyrenaica 107

quadriplaga 122
Rachiplusia 14, 19, 22, 23, 28, 51, 57, 58,
61

rectangula 19, 26, 33, 98 , 100, 104, 114,
115,116 (3:39--41; G:9; Q:1), 117, 119,
120, 122
ridingsi 77
ridingsii 31, 74, 75, 76, 77 (1:51, 52; C:10;
L:5), 78
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rogationis 49
rolandiana 7 5
rosea 106
roxana 57
rubida 32, 79, 81, 92 (2:34, 35; 4: 10; E:6;
N:4), 93, 94

rubidus 92
rubigera 70
russea 84
rutila 40
sacceni 112
sachalinensis I 02
sackeni 112
sackenii 93, 98, 101, 112 (3 :26, 27; G :4;
P:4), 113

sansoni 81, 93 (2:36, 37; E:7; N:5)

105, 109, 112, 113, 114, 118, 123, 124,
126

tana 82
tarassota 46
tenaculum 58
thyatyroides 20, 31, 70, 72, 73 (1 :43; 4:7;
C:7; L:2)

Thysanoplusia 78
tincta 38
tinctoides 26, 30, 37, 38 (1 :5; A:5; I:5), 39
trabea 67, 68
transbaicalensis I 07
transbaikalensis I 06, I 07
Trichoplusia 19, 23, 29 , 39, 40, 41, 42, 43,
44, 46

triplasia 34

Sarrothripinae 20

scapularis 90
Sclerogenia 51
selecta 32, 98, 99, 103, 104 (3:11, 12; F:6;
0:4), 105

semicrocea 32, 73, 74, 75, 76 (1 :48-50;
C:9; L:4), 77, 78

sergia 66
serraticornis 64
sierrae 118, 119
significans 44
simplex Guenee 124
simplex Strand I 07
simplicima 124
simulans 113, 114
snovi 111, 112
snowi 112
snowii 112, 113
solida 95
speciosa 80, 82, 87 (2:21 , 22; D:8; M:5), 88
splendida 68
stenochrysis 60
Stictopterinae 21
stictopterine 21
Stiriini 21
striatella 12 7
subpurpurina 106
surena 33, 98, 99, 109 (3:19, 20; F:10;
0:8)
Syngrapha 14, 19, 22, 23, 25 , 27, 28, 52,
74, 78, 79, 93, 96, 97, 98, 102, 103, 104,

u-aureum 34, 98, I 00, 108 (3: 17, 18; F:9;
0:7), 109

u-brevis 88
Unca 34
u-notata 45
urentis 30, 35 , 36 (1 :2; A:2; I:2), 38
ussuriensis 3 5
vaccinii I 08, I 09
v-alba 80, 82, 87 (2: 19; 20; D:7; M:4), 88
variabilis 64, 65, 66
variana IOI, 102
venezuelensis 9 5
venusta 125, 126, 127 (1:53; H:7; R :1)
verruca 30, 39, 40 (1 :6; A:6; I:6), 41 , 43,
45,47,49

virgula 57
viridisigma 33, 98, 99, 103 (3 :9, 10; F:5;
0:3), 104, 105, 112, 117

viridisignata I 03
vittata 46
v- notata 119
Xylenini 21

yokohamensis 128
zeta 106
zosimi 60
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Abies balsamea 104, 11 7
Abies concolor 119
Abies grandis 119
Abies lasiocarpa 118, 119
Aconitum 27, 66
alder 89, 91
alfalfa 50
A/nus 89, 91
Amaryllidaceae 54
Amelanchier jlorida 91
Apiaceae 42, 43, 54, 83, 84, 85
Aquifoliaceae 85
Aquilegia 27, 31
Aquilegia canadensis 73
Araceae 63
Asclepiadaceae 35
aspen 63
aspen, trembling 91
aster 47, 60
Aster umbe//atus 60
Asteraceae 27, 50, 54, 55, 56, 57, 58, 60,
61,62,63, 66,83,84, 85,89, 93,94, 96
bean, kidney 50
bean, snap 54
beet 125
Betula 91
Betula nana I 08, 111
Betulaceae 89, 91
Bidens 57
birch 33, 91 , 105
birch, dwarf I 08, 111
blueberry 30, 32, 33, 72, 86, 102, 103, 105,
108, 109, 112, 114, 120, 124, 125
Boraginaceae 27, 54, 56, 63, 65, 85
Brassica 45, 50, 84
Brassicaceae 45 , 50, 54, 83, 84, 85 , 96
bur-reed 128
cabbage 125
Cannabaceae 61, 63
Caprifoliaceae 85, 91
carrot 125
Cassandra calyculata 120
celery 125
Chenopodiaceae 58, 83, 85
cherry 91
columbine 31, 73
Commelinaceae 26, 30, 37, 38, 50
conifer 27, 33, 97, 105, 117, 119
Convolvulaceae 83
corn 125
cotton 50
Cucurbitaceae 66, 85
Cypripedium kentuckiense 68
dandelion 89, 93
Delphinium 27, 31, 66, 67
Delphinium trol/iifolium 68
Douglas-fir 104, 117
Eleagnaceae 91
Ericaceae 27, 33, 63, 71, 72, 85, 86, 97
Erigeron canadensis 47
Euphorbiaceae 50

Fabaceae 50, 54, 56, 58, 60, 83, 84, 85, 96
figwort 90
fir 104, 117
fir, balsam I 04, 117
fir, grand 119
fir, subalpine 118, 119
fir, white 119

Gaylussacia 71
Gaylussacia dumosa 72
Geraniaceae 50, 96
Glycine max 50, 54, 60
goldenrod 109
Gossypium herbaceum 50
grass 27, 126, 127, 128, 130
Grossulariaceae 85
heath 27, 97
heather 33
hedge-nettle 92
Helianthus 94
hemlock, western 11 7, 119
Herac/eum lanatum 66
hops 63
huckleberry 72
Humulus lupulus 63
Hydrocotyle 42
Hydrocotyle umbe//ata 43
Iridaceae 96

Kalmia angustifolia 105
Lactuca saliva 50
lady's slipper, southern 68
lamb's-kill 105
Lamiaceae 50, 54, 58, 61 , 62, 84, 85, 89 ,
92, 96
Lantana camara 57
Laportea canadensis 63
Lauraceae 50
leatherleaf 120
Ledum groenlandicum 120, 121
legume 48
lettuce 50, 125
Liatris 94
Liliaceae 8 5
Linaceae 85
lousewort, common 73
Lycopersicum esculentum 50
Malvaceae 50, 54, 83, 85
meadow-rue 31, 69, 73
meadow-rue, early 70, 73
meadow-rue, tall 70, 73
Medicago sativa 50
Musaceae 96
mustard 50
nettle 26, 30, 35, 36, 60, 86
nettle, stinging 36, 89
nettle, wood 63
Nicotiana tabacum 4 7, 50
oak, live 37

Pedicularis canadensis 73
pennywort 43
Phaseolus polystachios 50
Phaseolus vulgaris 54
Picea engelmannii 114, 118, 119
Piceaglauca 104,114,115,117,119
Picea mariana 115
Pinaceae 27, 97
pine, jack 114
pine, western white 119
Pinus banksiana 114
Pinus monticola 119
pitcher-plant 31 , 32, 75, 76, 77
Plantaginaceae 83, 85 , 89
Plantago major 89
plantain 89
Poaceae 58, 85, 96
Podocarpaceae 85
Polygonaceae 84, 85
poplar 27, 33, 97
poplar, balsam 91
Populus balsamifera 91
Populus tremuloides 63, 91
Prunus 91
Pseudotsuga menziesii I 04, 117
Quercus virginiana 37
ragwort 109
raisin, wild 91
Ranunculaceae 27, 31 , 54, 63, 65, 66, 69,
70, 71, 73, 96
raspberry 63
Rhamnaceae 8 5
Rosaceae 61 , 62, 63, 85 , 91
Rubus 63
Rutaceae 85
sage, purple 89
Salicaceae 27, 61, 63, 91, 97
Salix 91, 120, 122
Salvia leucophylla 89
Sarracenia 31 , 32, 75
Sarracenia alata 77
Sarracenia drummondii 77
Sarraceniajlava 31, 32, 75, 76, 77, 78
Sarracenia leucophylla 77
Sarracenia minor 77
Sarracenia psittacina 77
Sarraceniapurpurea 31, 75, 76, 77
Sarracenia rubra 77
Sarracenia sledgei 77
Sarraceniaceae 75
Scrophularia californica 90
Scrophulariaceae 56, 73, 85 , 90, 96
sedge 27, 126, 127, 128
Senecio 109
Senecio grandifolius 55
serviceberry 91
Shepherdia canadensis 91
soapberry 91
Solanaceae 50, 58, 85, 96
Solidago 47, 109
soybean 48, 50, 54, 60
Sparganium 126, 128

181

spiderplant 30
spruce 104, 105, 117
spruce, black 115
spruce, Engelmann 114, 118, 119
spruce, white 104, 114, 115, 117, 119
Stachys ajugoides 92
Stachys rigida 92
Taraxacum officinale 89, 93
tea, Labrador 120, 121
Thalictrum 27, 31, 69, 70, 73
Thalictrum dioicum 70, 73
Thalictrum polygamum 70, 73

182

tobacco 50
tomato 50
Tradescantiafluminensis 26, 38
Tropaeolaceae 58
Tsuga heterophylla 11 7, 119
Urtica 60
Urtica dioica 36, 89
Urtica lyallii 86
Urticaceae 26, 30, 35, 36, 60, 61, 63, 84,
86,89,96

Vaccinium 30, 32, 71, 72, 86, 102, 103,
105, 108, 109, 112, 114, 120
Vaccinium angustifolium 105
Verbenaceae 50, 56, 57, 83, 85 , 96
Viburnum cassinoides 91
Vincetoxicum 35
Vitaceae 85
wandering Jew 26, 30
willow 33, 91, 105, 114, 120, 122
Zebrina pendula 38
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