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ABSTRACT

Field, William D., and José¢ Herrera. The Pierid Butterflies of the Genera
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generic to generic status. Infraphulia ilyodes (Ureta) and Pierphulia rosea (Ureta)
are raised from subspecific to specific status and Piercolias coropunae (Dyar) is
raised from synonymy. The new taxa are: Phulia paranympha ernesta, P.
garleppi, Infraphulia madeleinea, Pierphulia vosea maria, P. rosea annamariea,
P. isabela, and Piercolias forsteri. The natural history, zoogeography, and
classification are discussed. The species and subspecies are reviewed regarding
their taxonomic history, identity, morphology, natural history, and distribution.
Photographs of the adults and drawings of the male and female genitalia,
venation, and claws are given. Maps illustrating the distribution of the genera
and species are included.
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The Pierid Butterflies of
the Genera Hypsochila Ureta,
Phulia Herrich-Schiffer,
Infraphulia Field, Pierphulia Field,
and Piercolias Staudinger

William D. Field
and José Herrera

Introduction

This is the third and last in a series of papers by
the authors treating the ‘Tatocheilae-Phulia”
branch (Klots, 1933) of the pierid family tree. Of
this branch of nine genera two, Theochila Field
and Tatochila Butler, have been revised earlier by
Herrera and Field (1959) and a third recently
described genus, Reliquia Ackery (1975), closely
related to Tatochila, are not further discussed here.
A fourth genus, Baltia Moore, found in the Hima-
layan Mountains of Asia was redefined in the first
of this series of papers (Field, 1958) and is outside
the scope of the present treatment. In this paper
we are presenting revisions of the five remaining
New World genera: Hypsochila Ureta, Phulia
Herrich-Schiffer, Infraphulia Field, Pierphulia
Field, and Piercolias Staudinger.
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photo laboratory made all of the photographs.

Natural History

There is no recorded information concerning
adult dispersal, mate selection, and courtship
behavior of the 19 species we assign to these 5
genera. The life histories are also unknown for
these species. Even the food plants are unknown
except that there are suspected food plants for two
species. Several species have had their flight and
resting habits recorded and several have been
observed as adults visiting a few flowers. Observa-
tions have been made upon a number of species as
to the type of terrain and environment they seem
to prefer as life habitats. The season of adult flight
expressed by the names of the months in which
they have been captured are given under “Distri-
bution” for the various species. What little other
natural history that is known is given under the
“natural history” heading in the treatments of the
following species and subspecies: Hypsochila
galactodice, H. wagenknechti wagenknechti, H.
wagenknechti sulfurodice, H. penai, Phulia nymph-
ula nymphula, P. paranympha paranympha, In-
fraphulia illimani, I. ilyodes, Pierphulia nysias
nysias, P. rosea rosea, P. rosea annamariea, and
Piercolias huanaco.

Zoogeography

These particular pierid butterfly genera are
peculiar to the fauna of the high Andes. According
to Forster (1958) and Mani (1968) they are the
result of the migration of boreal elements from the
Holarctic region to the high altitudes on the
tropical mountains of Peru, Bolivia, Chile, and
Argentina with the last of these migrations occur-

ring as late as the post-Pleistocene. Mani (1968:193)
states:

The faunal movements were perhaps not as extensive as they
have been in the Old World, due to the Pleistocene condi-
tions in South America. The occurrence of such genera like
Phulia Herrich-Schiffer and Piercolias Staudinger on the
Bolivian Andes and [Baltia] on the Pamirs Region evidently
indicate pre-Pleistocene differentiation of these genera. The
numerous closely related species of these genera from the
Bolivian Andes represent, however post-Pleistocene origin.
The great similarity of the High Andes species to those from
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the Pamirs and other Middle Asiatic mountains must either
be due to true faunal affinity or must be attributed to con-
vergent evolution of related groups under comparable con-
ditions of ecology.

In support to there being a true affinity between
the pierid fauna of the Himalayan mountains and
the High Andes or between Baltia of the former
region and Piercolias, Pierphulia, Infraphulia, and
Phulia of the latter region we cite the resemblance
in wing habitus and the similarity in venation, in
the shape of the claws, and in characters of the
male and female genitalia of all of these genera
(see Field, 1958). In this connection we call atten-
tion especially to the great similarity in the female
genitalia of Pierphulia (present paper, Figures 157,
158) with the female genitalia of Baltia (Field, 1958,
fig. 33).

For the known geographical and altitudinal
distribution see the discussion under each of the
genera and species treated below.

Classification

The relationships between the five genera treated
in this paper were found to be very complex. Col-
lectively they display four types of unci, two distinct
types of valvae, two types of venation, two types of
claws, two distinctly different signae, and three
different types of color patterns.

The use of any one of these kinds of characters
alone gives an alignment at variance with the
alignment that results from the use of any of the
other kinds of characters taken alone. Thus, a
consideration of the uncus (in the male genitalia)
alone shows Phulia, Infraphulia, Pierphulia, and
Piercolias to be quite distinct from one another,
while Hypsochila and Phulia would be considered
very close to each other. Considering the valvae
(in the male genitalia) alone, the genera Piercolias,
Hypsochila, and Phulia would seem to be nearly
identical, having these structures acuminate, while
the genera Infraphulia and Pierphulia would be
placed an inordinate distance from them because
of their rounded valvae. Again, if we placed too
much emphasis upon the claws we would place
Infraphulia an unreasonable distance from all of
the other genera. A consideration of thé radial
veins taken by itself would give us the unnatural
alignment of having Hypsochila and Piercolias at
one end with four radial veins and one species of
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Infraphulia at the other end with two radial veins,
while the remaining two species of Infraphulia and
the genera Phulia and Pierphulia would be in the
middle with three radial veins. If we considered
wing habitus alone, Hypsochila, Phulia, and
Piercolias would be considered very distinct from
each other and Infraphulia would not be considered
distinctly different from Phuiia nor would Pier-
phulia be considered distinctly different from
Piercolias, in spite of their very different genitalia
and other characters.

It became obvious, if we were going to attain
a natural classification, that all possible characters
had to be considered and used. The result was that
sometimes special importance was given to a single
structure in one genus or in several genera and

that much less importance had to be given that
character in another genus or in several other
genera.

All five of the genera treated in this paper lack
the tibial spurs usually found on the middle and
hind legs in the Pieridae. The lack of these tibial
spurs caused Ureta (1963:97) to erect a new sub-
family in the Pieridae, which he called Hypsochi-
linae. We do not recognize this subfamily, as the
genera Theochila Field, Tatochila Butler, and
Reliquia Ackery, which do not lack these tibial
spurs, are much too closely related to these five
genera to warrant their being removed to another
subfamily. We follow Klots (1933) and place all
of these genera in the tribe Pierini of the subfamily
Pierinae.

wing greatly produced; male genitalia with subscaphium large and heavily sclerotized,
bifurcate distally and sharply pointed at opposite end (Figures 141-143); uncus slender
and gradually produced into a long finger-like process (Figures 141-143) ...
Piercolias Staudinger

with humeral angle of hind wing not greatly produced; male genitalia with subscaphium
absent or if present (Figure 126) weakly sclerotized and not shaped as described above;
uncus short and broad, not elongated as described above (Figures 126-1381) ...
Hypsochila Ureta

in interspace Cu, and black streaks on each side of the veins, at least on outer margin
(Figures 4548, 69-88, 106-110); male genitalia with subscaphium absent, with clasper ﬂap
on inner face of valva present (Figures 132-138) ...
Hind wing below not as described above, heavily irrorated with black and white smlu
and sometimes with pink scales having a gray or pinkish gray appearance (Figures 105,
111-119, 122-125); male genitalia with subscaphium present and without a clasper flap
.......... Pierphulia Field

Key to the Genera
1. Forewing with 4 radial veins (Figures 162-167, 178-180) .
Forewing with 2 or 3 radial veins (Figures 168-177) .....
2. Forewing with vein R, from apex of discal cell (Figures 178-180); with humeral angle of hind
Forewing with vein R, from discal cell distinctly before apex of this cell (Figures 162-167);
3. Hind wing below with a narrow black bar through middle of discal cell, a long black streak
on inner face of valva (Figures 139, 140) ..
4

. Claw in lateral view greatly curved along dorsal margin (Flgures 191-193); male genitalia

with valva broadly produced apically and lacking the apical process, uncus in ventral
view with lateroventral wall not at all folded inward (Figures 136-138); female with
eighth tergite of abdomen unsclerotized in dorsal region forming 2 subtriangular lateral
plates (Figures 154-156); female genitalia with inner genital plate greatly reduced and
smooth (not setulose) and lacking a posterior finger-like process (Figures 154-156) .
.................................................................................................... Infraphulia Field
Claw in lateral view not as greatly curved along dorsal margm (Figures 187-190); male
genitalia with valva having a strong distal process, uncus in ventral view with lateroventral
wall folded inward and closely appressed upon its inner side (Figures 132-135); female
with eighth tergite of abdomen entirely sclerotized and semiannulate (Figures 150-153);
female genitalia with inner genital plate consisting of a broad subtriangular-shaped
anterior lobe and a smaller finger-like projection posterior to this, both of these structures
thickly setulose on their outer faces (Figures 150-153) ..................... Phulia Herrich-Schiffer



Genus Hypsochila Ureta

Ficures 1-27, 37-39, 126-181, 144-149, 162-167, 181-186;
Mar 1

Hypsochila Urecta, 1955:58-69, pl. 1: figs. 1-3, pl. 2: figs. 1-4;
1956:160-161.—Field, 1958:104, 105, 106, 110, figs. 3, 11, 19,
27, 36.—Ureta, 1963:97-98.—Hemming, 1967:228.—Pena,
1968:140-141.

Hypsochila (Chionanema) Ureta, 1955:66-67, pl. 1: fig. 3, pl.
2: fig. 4—Field, 1958:112.—Ureta, 1963:97-98. [New syn-

onymy.]
Hypsochila (Hypsochila)—Field, 1958:111, 112.
Hypsochila (Chianomema [sic])—Peia, 1963:215.
Chionanema.—Hemming, 1967:111. [Listing in a Nomen-
clator, not a raise in status.]
Hypsochila (Chianonema [sic]).—Pefia, 1970:262; 1974b:39.

Type-Species.—Tatochila microdice f. wagen-
knechti Ureta = Hypsochila wagenknechto (Ureta).
Type by original designation.

This genus differs from all the related genera
in having a silvery sheen on base of forewing ex-
tending to near middle of discal cell, especially
noticeable in the male sex. From Tatochila Butler
and Theochila Field (Field, 1958; Herrera and
Field, 1959) it differs in lacking tibial spurs on the
mid and hind legs. From Phulia, Pierphulia, and
Infraphulia it differs in having four radial veins
present on the forewing and from Infraphulia,
Pierphulia, and Piercolias it differs in structures of
the male and female genitalia.

Wings above (Figures 1-12, 25-27) with ground
color white in the male sex, white, yellowish white
to brown or gray in the female sex, and in both
sexes with the silvery sheen at base extending
throughout most of the discal cell of the forewing,
otherwise similar to Tatochila, having the discal
spot present on forewing on both surfaces and
having the black marginal sagittate markings in
apex of forewing, with a submarginal series of
spots or a solid band inward from these markings.
Undersurfaces (Figures 13-24, 37-39) with ground
color of hind wing and apex of forewing yellow
with veins in these areas overlaid with white or
sometimes with black and with adjacent fuscous
stripes.

Leg with claw (Figures 181-186) directed outward
with its dorsal margin only gradually curved
downward and relatively long, three or nearly three
times as long as width at base. Tooth divergent from
main portion of claw, originating from near the
middle of claw and relatively small, having its
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dorsal margin less and usually much less than width
of claw at base. Pulvillus relatively broad with distal
subsegment not setulose at base. Paronychium long,
much more than one-half length of claw.

Venation of Hypsochila (Figures 162-167) similar
to that of Tatochila and Theochila, diftering in
having M, of forewing from apex of discal cell or
from very near apex of this cell. Forewing with
four radial veins, R; having anastomosed with R,
and thus distinctly difterent from Phulia (Figures
168-171), Infraphulia (Figures 172-174), and Pier-
phulia (Figures 175-177), where the radial veins
are further reduced to three. In Hypsochila only
M, is anastomosed with the stem of R, + R,,;
for a short distance beyond the apex of discal cell,
while in Phulia, Infraphulia, and Pierphulia both
M, and M., are anastomosed with the stem of the
last radial vein from apex of this cell and for
some distance beyond.

Male genitalia (Figures 126-131) with uncus,
valva, and anellus very similar to those of Tatochila
and Phulia; valva with a strong distal process; sub-
scaphium absent or sometimes very faintly indi-
cated; lateroventral wall at base of uncus well folded
inward and closely appressed upon its inner side;
aedeagus in lateral view about as broad distally as
through the middle, deeply incised both dorsally
and ventrally from one-third to more than one-half
its entire length and similar to that of the Xantho-
dice group of Tatochila (Herrera and Field, 1959,
figs. 39, 40).

Female genitalia (Figures 144-149) with ductus
bursae very similar to Tatochila, differing chiefly in
the reduced sclerotization, being either not at all
sclerotized or having very small sclerotized areas
immediately anterior to the ostium. Eighth tergite
and sternite as in Tatochila and Phulia, with inner
genital plate not reduced, divided into a broad
subtriangular-shaped anterior lobe and a smaller
finger-like projection posterior to this and with both
of these parts entirely and thickly setulose on their
outer faces.

The species of Hypsochila are all very similar in
the male and female genitalia and are figured in
this paper mainly to show their great similarity.

SyNoNyMicaL Nore—Chionanema Ureta was
erected as a subgenus with Hypsochila penai Ureta
as its type-species and sole included species. This
proposed subgenus was described as differing from
the nominate subgenus in having a straighter costal
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margin on forewing with a narrower discal cell as
well as in certain susposed venational characters.
In the senior author’s earlier treatment of Hypso-
chila (1959:110-112), Chionanema was retained as
a subgenus principally because specimens were not
available for study. This author’s doubts were
expressed, however, as the characters selected by
Ureta for this subgenus did not seem to him to
be of more than specific value. A thorough study of
specimens representing both sexes by the present
authors show that none of the characters mentioned
by Ureta are of more than specific value and some
of them represent only individual variation; we
therefore synonymize Chionanema to Hypsochila.

EryMoLoGy.—The name Hypsochila is a feminine
noun derived from the Greek classical words hypsos
meaning “height” and cheilos meaning “a margin,
lip, or brim.” The spelling “chila” has come to be
used as an ending for the names of a number of
genera of pierid butterflies.

This genus (see Map 1) is found only in the
southern half of South America, with species that
are distributed from Tierra del Fuego north
through the Andes of southern and western Argen-
tina into the Province of Mendoza, Argentina, and
north through the Andes of Chile almost to the
border between Chile and Peru. This genus is
represented by species (H. argyrodice, H. microdice)
that fly at lower elevations in the southern part of
the Continent and by species that fly at higher and
still higher elevations northward. Hypsochila
huemul flies near Lake Aluminé, Territory of
Neuquén at about 1200 meters and at Lonquimay,
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Province of Malleco, Chile between 1500 and 1800
meters. Hypsochila galactodice flies together with H.
huemul in the southernmost part of its range and
farther north flies at about 2000 meters. Hypsochila
wagenknechti wagenknechti flies in the mountains
of the Province of Colchagua, Chile at an elevation
of about 2200 meters and in the Province of
Coquimbo between 3200 and 3700 meters, while
farther north H. wagenknechti sulfurodice flies in
the mountains of the Province of Antofagasta, Chile
at from 3200 to 3900 meters and still farther north
in the Province of Tarapacd at from 2800 to 4500
meters. Hypsochila penai known from one popula-
tion in the western part of the Province of Antofa-
gasta close to the extreme southwest border of
Bolivia flies at from 5000 to 5200 meters.

The genus Hypsochila contains six species: H.
argyrodice (Staudinger), H. microdice (Blanchard),
H. huemul Pena, H. galactodice Ureta, H. wagen-
knechti (Ureta), and H. penai Ureta. We divide H.
wagenknechti into two subspecies: H. wagenknechti
wagenknechti (Ureta) and H. wagenknechti sulfuro-
dice Ureta. Five of the six species of Hypsochila
(that is all but H. penai) are very closely related
and could be considered subspecies of a single
widely distributed species. However, since two of
these species are known to fly at the same time in at
least two of the same localities and since almost
nothing is known of the natural history of any
species in this genus, we have taken what we con-
sider to be a conservative approach and have
allowed these five taxa to stand as species as they
were originally described.

Key to the Species and Subspecies of Hypsochila

2. Hind wing on uppersurface entirely white ...

Hind wing on uppersurface with black scaling on the veins at the outer margin extending

inward for a short distance (Figure 5) ...

.................................................. 3. H. huemul Peiia

3. Black spot at end of discal cell on uppersurface of forewing large (Figures 7, 25) ...

......................................... .4. H. galactodice Ureta

Black spot at end of discal cell on uppersurface of forewing small (Figures 1, 3, 9, 11,

. Y

4. Apex of forewing on uppersurfaces covered with a large amount of black or fuscous col-
oring; ground color of wings on undersurfaces white (Figures 26, 38) ... 6. H. penai Ureta
Apex of forewing on uppersurfaces with a much smaller amount of black or fuscous;
ground color of wings on undersurfaces yellow (Figures 1, 3, 9, 11, 13, 15, 21, 28) ... 5

5. Subapical row of black spots on uppersurface of forewing extending into interspace M,

(FIigUre 3) ...

................................ 2. H. microdice (Blanchard)

Subapical row of black spots on uppersurface of forewing not extending below interspace

M, (Figures 1, 9, 11) ...,



. Ground color of hind wing on undersurface pale yellow ...

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

Forewing apically rounded not greatly produced; uppersurface of forewing with a small
black spot on the margin at end of vein Cu, (Figures 9, 11) . —
........................................................................... 5. H. wagenlmethtn (Ureta) ]

Forewing apu:ally produced and pointed; uppersurface of forewing lacking this black spot
L3 T ) S 1. H. argyrodu:e (Staudmger)

s b od

hti wag

5a. H. wag knechti (Urela)

Ground color of hind wing on undersurface darker sulphur yellow ... ..

5b. H. wagenknechti mlfurod:ce Urcta

8. Vems on undersurface oi hmd wing cmered with fuscous scales (Figure 39) .............

. 6. H. penai Ureta

Veins on undersurface of hind wing covered with white scales (Figures 14, 16, 18, 20, 22,

24)

9. Black spot at end of discal cell on uppersurface of forewing large (Figure 8) ...

..4. H. galactodice Ureta

Black spot at end of discal cell on uppersurface of forewing small (Figures 2, 4, 6, 10,

12)

10. Ground color of uppersurfaces of wings pale brown (Figure 2) ..
......................... 1. H. argyrodice (Staudinger)

.10

Ground color of uppersurfaces of wings white, yellowish white or yellow (Figures 4, 6,

10, 12) .

11

11. Basal one- halt or more of uppersurfaces of wmgs lackmg dark scalmg along veins (anures

10, 12) e

5. H. wagenknechti (Ureta) .. ... 12

Basal one-half or more of uppcrsurface of wings with dark scaling along veins (Figures

4 6) o

12. Ground color of hind wing on undersurface pale yellow ...

....... 5a. H. wagenknechti wagenknechti (Ureta)

Ground color of hind wing on undersurface darker sulphur yellow ...

................ 5b. H. wagenknechti sulfurodice Ureta

13. Apex of broad lobe of inner genital plate folded inward, ventral margin of this lobe only

slightly infolded (Figure 146) ..................

Apex of broad lobe of inner genital plate not folded inward, ventral margin of this lobe

greatly infolded (Figure 145) ... .

1. Hypsochila argyrodice (Staudinger)
Ficures 1, 2, 13, 14, 126, 144, 162, 181; Mar 1

Tatochila argyrodice Staudinger, 1899:5, 6, 14-17, 18, [119),
pl. [1]: fig. 11.—Elwes, 1903:292 [in part].—Rober, 1908:56,
pl. 18: fig. c—4; 1909b:56, pl. 18: fig. c-4.—Giacomelli, 1915:
405, 406, 411, 414, 415; 1916:44, 46, 54-55, 57, pl. 3: fig. 5.—

Jorgensen, 1916:439, 440, 443, 457, 469-470.—Giacomelli,
1917:378.—Talbot, 1932:58.—Breyer, 1939:30.—Hayward,
1951:92.

Hypsochila (Hypsochila) argyrodice—Field, 1958:111.

MaLE (Figures 1, 13, photographs of a specimen
from “Patagonia”).—This is a relatively large
species, distinctly larger than any of the other
species except H. galactodice. The forewings are
apically produced and more pointed than in the
other Hypsochila species, with fuscous or black
markings on the apical area of this wing greatly
reduced. On the undersurfaces the wings are more
intense yellow than in the other species except H.
galactodice and it differs from all the other species

P ————— 2. H. microdice (Blanchard)

in having orange streaks between the veins on the
apex of the forewing and along costal margin of
hind wing.

Length of forewing, 25-27 mm.

FemarLe (Figures 2, 14, photographs of the
lectotype).—Wings with fuscous markings and
scaling above and below even more extensive than
in either H. microdice or H. huemul.

Length of forewing, 22 mm.

VENATION (Figure 162).—Similar to that of H.
microdice (Figure 163) except that vein M, in the
forewing arises from distinctly below apex of cell.

CLAw, PARONYCHIUM, AND PuLVILLUS (anure
181).—Claw with ventral tooth short as in H.
huemul (Figure 183) but with base of claw wider,
paronychium similar to all the other specnes of
Hypsochila, pulvillus with tip larger than in the
other species.

GeNITALIA (Figure 126, male, drawn from prep-
aration WDF 5752; Figure 144, female, drawn






