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This paper is a running commentary on Hall’s revision of the
genus Phyciodes, issued as a supplement to the Bulletin of the Hill
Museum.! While in most cases I agree with Mr. Hall, T should put
considerably more weight on the genitalic characters; and using
them as a touchstone, would put a little different emphasis on some
of the more superficial characters also. I wish to express my special
indebtedness to Mr. Hall for varied information in correspondence
and for named material, espeecially for specimens of P. saladillensis
and P. ursula, which are hardly available in America, and are aber-
rant types of considerable interest in interpreting relationships in
the genus. I have also been much indebted to Dr. Schaus for courte-
sies at the U. S. National Museum, and especially for a specimen of
P. coracara, which proves to be a distinctive type among the Ameri-
can outliers of Melitaea and of corresponding interest.

In this paper I am using Phyciodes in a broad sense, including
Eresia (Anthanassa). The genitalic characters do not at all cor-
respond to the superficial ones on which these genera are usually
defined, and the North American species generally put in Eresia
have very little resemblance superficially to the type, though one of
them shows real kinship in genitalia. The boundary as against
Melitaea is universally agreed to be indefinite, one might almost say
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non-existent, if we consider only superficial characters, but in geni-
talia the American Melitaeines divide sharply into three types, with-
out any of the vagueness we should expect from Higgins’ remarks.?
First we have Euphydryas, whether considered a genus or a sub-
genus of Melitaea, shared with the old world, and like the true
Melitaeas of the old world, marked by a valve with terminal spine
and movable clasper concave inward, but with the terminal half of
the sacculus developed as a spinose or hairy pad. It is also distinet
in antenna and venation. Second, we have a type apparently
limited to the New World, easily distinguished by the outer part of
the sacculus being modified into a third heavily chitinized hook.
This type includes all the New World species examined now stand-
ing as Melitaea (s. str.), Cinclidia, Charidryas, Schoenis and Mi-
crotia, also Chlosyne (Synchloe n.b.l., Coatlantona), and Anemeca
(Morpheis Geyer, not Hiibner). All these groups have essentially
the same type of genitalia, different from any old-world species
studied. The oldest valid name is Microtia Bates, based on an aber-
rant species from Mexico. To this genus or complex, we should add
a series of species now standing as Phyciodes, namely the groups
typified by theona, elada, anomalus (with coracara), fasciata, car-
lota and pelops. The genitalia of all these are homogeneous, and
mateh those of Microtia, Synchloe, and Anemeca, except that in the
two West Indian species, the terminal spine of the valve is lost, while
it is weak and turned in in Anemeca (fig. 7). Since these types are
included in Hall’s revision, which is made the basis of this paper, I
have included them as two groups of Phyciodes, but they should
obviously be exeluded.

Phyciodes, Genitalia: The genitalia of true Phyciodes make a
very distinet third type, distinguished by the fact that the valve
ends in a single, usually curved spine, which forms a chela with the
powerful, equally long clasper.

As in most if not all Melitaeines there is no trace of an uncus;?
the tegumen is more or less membranous, and varies from a structure

2 Trans. Ent. Soc. London 91: 177, 1941.

3 Hall writes (p. 3) ‘“it is only in some four or five widely sepa-
rated species that we find a well developed uncus proper, as in the
genus Argynnis, ete.”” I have not found any trace of an uncus in a
single Phyciodes. The extended tegumen of Gnathotriche epione
and mundina is at first glance uncus-like, but the anal tube lies at
its apex. Euphydryas also has a double structure in the position
of an uncus, but it is probably not truly homologous.’
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sufficiently heavily chitinized to keep its shape (many Eresia) to an
amorphous structure with only a little chitinization at the lateral
edges and across the base; it usually tapers moderately—more
strongly in a few species about angusta—and in two of the three
subgenera is spined or shagreened at the posterior lateral angles.
The valves are almost eylindrical, and we have usually ficured them
in ventral view, except in a few cases where the ental view shows the
terminal armature more clearly (especially the teletusa group).
The internal chitinization is weak, and the separate outer part of the
sacculus, so distinet in the whole Melitaea complex, has lost its
identity, though the sacculus has a broad marginal lobe, which in
ventral view overlies the base of the clasper and the costa. The
dorsal base of the clasper is enlarged into a bar or knob, which serves
for the insertion of the clasper muscle (see figs. 22, 23, 25, ete.) while
the ventral base of the clasper extends into a more or less transverse
bar lying in the ental membrane of the valve, and probably repre-
senting the missing outer lobe of the sacculus (s.2. of fie. 1).

The tip of the valve is variously armed, and gives somewhat weak
grouping characters.

The vinculum is narrow and more or less strap-like, but is often
indistinguishably fused with the juxta; and bears one or two exten-
sions which are functionally the saccus. These also provide group-
ing characters, but vary somewhat within a group, and in the curi-
ous case of claudina, even locally within the species. The juxta
(““ringwall’’ of Higgins) (figs. 45a, 60b, ete.) is massive and heavily
chitinized, but not so large as in Guathotriche, being pretty consis-
tently wider than long; the two sides are excavated to make room for
the sacculi in the closed position of the valves, so that the exposed
part of the juxta is much more tapering than the actual complete
organ. The juxta and valves have a very long articular line, which
has to be cut distally if one wishes to open the valves to show their
inner surface. In a number of cases the juxta would obviously give
good species and possibly occasionally group characters, but too
many of my slides are unfavorable.

The aedoeagus (penis) is almost perfectly uniform in the genus,
(fig. 1a) being eylindrical, long, slightly tapering, with the terminal
opening notched in dorso-ventral view, and with a double pateh of
coarse scobinations in the eversible membrane at that point. The
only striking exception is P. saladillensis (fig. 81a), with the two
lateral ends of the aedoeagus lengthened into spines.

I have excluded from this definition as species of Gnathotriche,
mundina and epione, which have the upper discocellular of fore
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wing oblique and as long or longer than the middle one (fig. 4), and
the discocellular of hind wing more or less distinetly developed, as in
the recognized @G. exclamationis and sodalis. I have only examined
the genitalia of exclamationis and mundine. They agree in having
an even more enormous juxta, longer than wide, and obliquely
corrugated—a rare character in Phyciodes. In other features they
differ widely : exclamationis has essentially the structures of Phyci-
odes, but the clasper is much slenderer than in any Phyciodes, and
may perhaps be non-functional, while in mundina the tegumen is
coniecal, tapering almost to a point, and very heavily chitinized for
a form which lacks the terminal spines; it also has a pair of articu-
lated lateral processes, which in position and appearance would be
socii. They lie close to the much enlarged juxta, but are definitely
attached to the tegumen. In this form the clasper is reduced to a
nodule, and the valve is very long and hooked at the tip. @G. epione,
according to Hall, is of the type of mundina (his Pl. 3, fig. 17).
I am discussing Gnathotriche in another paper.

It would seem natural to derive the American ‘‘Melitaea’’ type
of genitalia (Microtia, ete.) from the European Mellicta type, and
typical Phyciodes from a species more like arcesia; but the fact that
some members of the American Melitaeas feed on Compositae like
the Phyciodes, warns us that the two American groups probably
have a more direct connection.

It seems best not to try to follow Hall’s groups, based on super-
ficial characters, since the genitalia plainly make a more natural
classification, but I have noted the correspondence of my groups
with Hall’s, and I have drawn freely on him for characters. The
superficial grouping which follows is also new since it is made to
match as closely as possible the genitalic groups, but exact equiva-
lence was impossible.

TABULATION. OF (GROUPS: (GENITALIA

1. Valve with a spine on its ventral edge (figs. 12-24), making
three when the usual terminal spine is present (Melitaea

] 01=1c2 113 OO OO 2
Ventral edge of valve more or less chitinized, but not projecting
AS A& SPIILE oot oo )

2. Valve ending in a third spine similar to the clasper and ventral
spine, often making a chela-like structure with the former
(as in true Phyciodes) ; tegumen simple and transverse,
frequently a mere strap ... Genitalic Group 1
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Tip of valve blunt, rounded and almost membranous (figs. 21,
22) sides of tegumen with more or less triangular vertical
ChItINIZATIONS oo Group 2

3. Tegumen with incurved hooks each side of apex, single except
in P. vesta (fig. 25), which has 2 or 3—sometimes nearly
meeting below the anal tube; tegumen as a whole longer
than wide, strongly chitinized at the sides beside the anal
tube, but with the dorsum widely membranous for some
half its length (subgenus Phyciodes) ... Group 3

Tegumen similar in form, but with the terminal angles ending
in conspicuous patches of spines (e.g., fig. 1) instead of the
single hooked spines (subgenus E7esi@) ... 4

Tegumen generally short or lightly chitinized and shapeless
(fig. 66, etc.), not armed at its terminal lateral angles, at
most with some weak spinules in that region, lying free in
the membrane (fig. 82) ..o 6

4. Short-winged forms, either with the saccus (tendon ‘of the
vinculum) double or bifid, or else (claudina in part) with
the pair of punctures representing the junction of tegumen
and gnathos INCONSPICUOUS ..o 5

Fore wing long; gnathos always completely simple; tegumen
more or less bottle-shaped (fig. 1), the region of the pair
of punctures projecting as a chitinized hump or even cone.

Group 8

5. Saccus in the form of two widely separated tendons (fig. 29d)
with the bight between them extending back of their base
and cutting into the general outline of the vinculum ; valve
normal ; tegumen normally broader than long, the chitin-
ized sides separated by large extents of membrane above as
well as below, with rather large spine-patches ... Aroup 4

Tendons variable, when separate with the vineulum no nar-
rower between them than subventrally ; valve normal, more
than twice as long as wide, and strongly tapering ; tegumen
long and more or less bottle-shaped, the sides strongly
sinuous and converging to a tip about half as wide as the
base; largely chitinized above, its two halves forming a
single organ ... ... Group 5

Saccus slightly bifid at apex; valve similar, but the costal side
suddenly bent down near tip, abruptly narrowing the tip
of the valve and ending in a spine; tegumen long (figs. 33,
34), hardly narrowing to tip, its lateral outline only sinu-
ate near tip; the chitinization extending across dorsally
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near base, and apical spine patches of about 3 fused spines;
punctures located near apex of tegumen .. Group 6
Saccus bifid ; valve simple in form, diamond-shaped, relatively
wide, apex not ending in a spine, the clasper extending well
beyond its tip, tegumen (fig. 35) broader than long with
patches of enormous spines, connected by a chitinized plate
which may be the vestige of the uncus (amazonica).
Group 7
Clasper slender or obsolete; juxta enormous, much longer than
wide; tegumen conical when well developed, sometimes
with articulated socius-like processes ... Gnathotriche
Clasper well developed, stout and reaching nearly to tip of
valve; juxta much shorter; without long processes (new
subgenus Tritanassa)® ........o———— 7
Tendon (saccus) double, rarely single when valve is bifid at
ETIB) e300 AT 8
Saccus single, but massive and bifid at tip ... Group 13
Saccus single with slender tip; tip of valve not bidentate ..... 10
Each of the two tendons or the single tendon slender (figs. 60,
66) ; generally short-winged species of normal pattern ... 9
The two tendons each strongly tapering, together forming a
right triangle, bisected by a slit of even breadth, as in
Melitaea (figs. 74-77) ; long-winged or mimetic species.
Group 12
Tip of valve simple; fore wing with both postmedial (outer)
and subterminal series of pale spots represented in sub-
median area (cell Cuy) (Pedrona) ... Group 9
Tip of valve bifid (figs. 63, 64, ete.) ; fore wing usually with a
single st. spot in cell CUa oo Group 10
Tip of valve more or less shoe-shaped (figs. 65, 66, ete.),
obliquely truncate, with a heel-like projection on the side
as well as the acute apex; cell Cu, usually wholly dark
SUDErMINAILY .o Group 11
Saccus strongly tapering, slightly bifid at tip; aedoeagus end-
ing in two equal and strongly chitinized spines (fig. 81)
(SAUAARILENSIS) .o Group 14

* Tt 1s not unlikely that Scudder may have intended fexane when

he cited cincta as the type of Anthanassa; but there is no evidence
for it in his published works. Both texana and cincta (i.e., lewuco-
desma) show his generic character of the emarginate fore wing, but
texana much better.
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Saccus slender and wholly simple (figs. 82, 83); aedoeagus
normal e e e Group 15

SYNOPSIS OF GROUPS : SUPERFICIAL

The following analysis, based on superficial characters, is in-
tended to follow as closely as possible the genitalic groupings.
There are, however, some curious divergences,—notably in groups
1 and 3, where fasciata, with Melitaea-genitalia lacks the usual
ccellate subterminal spots of group 1. In the case of my group 8,
I have been unable to find superficial characters which parallel the
genitalic ones, though there are links between pattern and genitalic
characters that suggest a possible cleavage. There has perhaps
been some intra-generic mimiery, in any case the likenesses of
liriope to claudina, of ithra both to the fexana group and to myia
and abas,® and of eranites to dicoma are curious, in a genus which
also shows such typical mimicry as that of acraeina, actinote and
epione to Acraea.

1. Hind wing with longitudinal black lines below, both on and

between the veins ...... e e oo 2

Hind wing sometimes veined with black, but without black lines
between the VEINS ... 3

2. Discocellular of hind wing below marked with a black line,
SPUL, OF LOOD oo Gnathotriche®

Dev. of hind wing below preceded by a red spot or unmarked.
Group 12

3. Hind wing below mainly black, or strongly and definitely
marked with black; typically with two black bands across
cell or a black stripe along costal side of cell from base.

Group 8
Under side of hind wing without black markings or only with
fine lines, ete., defining the pattern ... 4

4. Upper side of fore wing with the inner st. (or outer pm.) spot
in cell M; similar to the others; or if lost in a pale ground,
fore wing with a black patch on under side before anal
angle ; short-winged £OINIS ... 5]

Inner st. spot in cell M; minute or lost, or if whole ground is
light, without any black anal patch on fore wing beneath;
frequently long-winged mimetic forms ... 9

> Resulting in double uses of the names ianthe and hera.
5. sodalis lacks the intervenular lines, but has not been avail-
able for structural study.
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Inner st. spots on under side of hind wing ocellate with white
centers 6
These spots simple or with black centers 7
Male without hair-pencil; under side of hind wing with com-
plex pattern, more or less defined with black or contrast-

ing dark brown Group 1
Male with a hair-pencil on inner margin of hind wing; under
side of hind wing shaded with brown and gray, with the
markings blurred - Group 2
Tawny or yellow st. spots on under side of fore wing all en-
closed in a black pateh, the one in cell Cu, distinetly
nearer base than the ones above and below it ... Group 13
Under side of fore wing with a tawny band preceding the black
patch when present, the tawny spots when enclosed by the
patch standing in a vertical line 8
Under side of hind wing with a darker fascia extending from
near apex to anal angle (saladillensis) ... Group 14

No such fascia, the under side usually darkened near middle of
outer margin Group 37

A single pale inner st. spot in cell Cu., at least below; or with
all markings obliterated by brown sex-scaling (d),® or
SUfUSION (VOIICA) oo Group 10
Under side of fore wing complexly marked, with two super-
posed inner st. spots at anal angle, the upper in cell Cu;.°
Group 4

Inner st. spot generally absent, in the rare case when present,
either ocellate or (berenice, ete.) with a faint trace almost
completely fused with pm. spot 10
Fore wing with R, stalked (fig. 9) ; pm. line distinct and regu-
larly dentate (amazonica) Group 7

R, arising from cell; pm. line irregularly angled when dis-
tinet 11
Wings short and round, the hind wing with nearly even outer
margin; fore wing below with a contrasting dark post-
medial shade extending almost to anal angle, the lower
half of the true pm. line almost always wholly lost (but

in ursula®® offset far in below cell and toothed out on the

" Also P. fasciata of group 1, which has a more or less distinet

longitudinal dark stripe on under side of hind wing.

8 Some frisia forms (group 4) will run here.
® Ursule will run here, but the spots show much more plainly

above than below.

1% See introduction to group 5.
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