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ABSTRACT. The family Dalceridae is revised, and

descriptions, keys, and illustrations are provided for
all 84 species (except the Acraga infusa species com-
plex). The family includes 11 genera: Acraga (=An-
acraga, n. syn., Dalargentina, n. syn.), Ca, Dalcera,
Dalcerides (=Acragopsis, n. syn.), Dalcerina, Mina-
craga, Minacmgides, Minonoa, Oroya, n. gen., Para-
craga, and Zikanyrops. These genera are retained in
two subfamilies, Acraginae (Acraga, Dalcerides, and
Zikanyrops) and Dalcerinae (all others). The status
of Zikanyrops is uncertain because no males have
been available. Cladistic relationships among the gen-
era are discussed. Dalceridae is tentatively placed in
a monophyletic group including Epipyropidae, Li-
macodidae, and Megalopygidae, but many problems
exist in the higher classification of the families asso-
ciated with Zygaenoidea and Cossoidea. Dalceridae
is restricted to the Neotropical Region, except one
species, Dalcerides ingenita (Hy. Edwards), which
occurs as far north as Arizona. The geographical and
ecological distributions of all species are reviewed,
the latter via Holdridge Life Zones. The slug-shaped
larvae, distinctive in their dorsal covering of gelati-
nous conical tubercules, appear to be general feeders
on smooth-leaved trees and shrubs.

INTRODUCTION

Dalceridae is a small family of small to
medium-sized moths, restricted to the
Neotropical Region, with only one species
reaching north of the Tropic of Cancer to
Arizona. This is the first comprehensive
revision of the family, most species of
which were named between 1890 and
1930, usually in very short descriptions
limited to gross color patterns. This work
includes a revision of the species and a
phylogenetic analysis of the genera, facil-
itating future studies of biology, ecology,
biogeography, and relationships of the
family.

Historical Review

Although the first species of Dalceridae
described were placed in diverse and un-
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related families, by the late 1800s they
were generally placed in what is now Li-
macodidae. In 1898, Dyar recognized Dal-
ceridae as a family separate from Lima-
codidae, albeit without adequate definition.
Schaus (1905) and Dyar (1910c) provided
keys to genera and characterized the fam-
ily. Almost all subsequent authors have
recognized Dalceridae as a distinct family,
although without justifying familial status.
Of the seven authors who treated the group
as a subfamily of Limacodidae, probably
only Hopp (1928a) was truly familiar with
dalcerids.

Following a few early descriptions by
Herrich-Schiffer (1854), Walker (1855a,b,
1865), Burmeister (1878), Edwards (1882),
Jones and Moore (1882), and Druce (1887,
1890, 1901, 1910), most of the species and
genera were described by Schaus (1892-
1940) and Dyar (1898-1928). Dyar and
Schaus worked at the Smithsonian Insti-
tution for most of their careers, and most
of their specimens are deposited there.
Dognin (1907-1923) proposed seven dal-
cerid species. Hopp (1921, 1922, 1924,
1928a) was the only other significant con-
tributor of names.

The treatment of Dalceridae in Seitz’
Macrolepidoptera of the World (Sick,
1939) is merely a compilation of translated
original descriptions, with many errors in
both text and plates. The authors in the
United States and Europe often misiden-
tified species proposed by their transatlan-
tic colleagues because they did not see each
other’s types. An exception was Dognin,
who sent his novelties to Schaus or Dyar
for approval before description.

The only treatment of dalcerids in a
modern context is Orfila’s (1961) paper on
five Argentinian species, which, however,
suffered from lack of comparative mate-
rial from Brazil.

Dalceridae is generally considered to
belong to the superfamily Zygaenoidea,
closely related to the Limacodidae and
Megalopygidae (e.g., Munroe, 1982; Mi-
net, 1986). However, superfamily affinities
of the group of families including the Dal-
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ceridae, Epipyropidae, Limacodidae, and
Megalopygidae are a major problem, and
some authors, starting with Brock (1971),
place them in Cossoidea.

Justification of Family Status

Based on the apomorphies discussed be-
low, the Dalceridae is a monophyletic
group. Although the sister group of the
Dalceridae cannot presently be identified,
the dalcerids must be given family rank
because all the potential outgroups (e.g.,
Epipyropidae, Limacodidae, Megalopy-
gidae) are families. Furthermore, dalcer-
ids differ from all Lepidoptera at the level
traditionally assigned family rank by moth
workers. Thus, for stability in Lepidoptera
higher classification, and lacking evidence
to the contrary, Dalceridae is retained at
family rank.

Apomorphies of the Dalceridae include
the following: In forewing venation, the
pairing of R, with R; and R, with R; is
apomorphic within the zygaenoid and cos-
soid families. Although recognition of ho-
mologies in the male genitalia is difficult
(see the discussion under Morphology),
many (if not most) of the reductions and
fusions of parts must be apomorphic, be-
cause they have not been found elsewhere
in the Lepidoptera. The secondary ‘“ac-
cessory glands” of the female genitalia are
autapomorphic within the Lepidoptera.
Dalcerid larvae possess a dorsal covering
of translucent gelatinous tubercules, which
isunique in the Lepidoptera. The presence
of ventral crochets on abdominal segments
2 and 7 in dalcerid larvae is abnormal
within Lepidoptera (see the discussion of
Larvae, under Biology of Dalceridae).

Relationships of Dalceridae

Of New World Lepidoptera families,
Dalceridae appears to be most closely re-
lated to Limacodidae, Megalopygidae, and
Epipyropidae. The Limacodidae and
Megalopygidae have long been associated
with Dalceridae (e.g., Hampson, 1898: 12;
Forbes, 1923: 99), and the closeness of Epi-
pyropidae and Dalceridae was recognized
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by Jordan (1928: 137), Hopp (1928a: 283),
and Heinrich (1931: 3). Adult characters
that have been used to associate the fam-
ilies include the following: male antenna
bipectinate (Bodine, 1896: 33), ocelli ab-
sent, maxillary palpi and proboscis re-
duced or absent (Philpott, 1926), thoracic
sclerite morphology (Shepard, 1930: 244;
Brock, 1971), foreleg epiphysis absent, tib-
ial spurs reduced or absent, wing venation
(Forbes, 1923: 99), and male genital struc-
ture (Eyer, 1924: 317; Heinrich, 1931: 3).
The sculptured flange on the pupal eye-
piece of Limacodidae and Megalopygidae
(Chapman, 1894: 349; Mosher, 1916: 42—
43; Holloway, 1986: 52) appears to be pres-
ent in Dalceridae and may be a synapo-
morphy for the three families. There are
also strong similarities in general adult
habitus as well as in larval (Stehr and
McFarland, 1985, 1987) and pupal (Mo-
sher, 1916: 43; Heinrich, 1931: 3) mor-
phology. Although these characters have
not been adequately surveyed among fam-
ilies of Lepidoptera, many can be hypoth-
esized to be apomorphic because of their
apparent uniqueness. Thus, I suggest that
Dalceridae, Limacodidae, Megalopygi-
dae, and Epipyropidae form a monophy-
letic group (although family limits of Li-
macodidae and especially Megalopygidae
have never been adequately defined). The
Old World Chrysopolomidae (near Li-
macodidae) and Somabrachyidae (near
Megalopygidae) apparently belong in this
group as well, although they may not be
worthy of family rank (see the Appendix).

The relationships among the families
discussed above remain problematic, and
available data do not support the relation-
ships surmised by previous authors. Stehr
and McFarland (1985: 36) suggested, based
on larval characters, that . . . the Megalo-
pygidae . . . gave rise to the Dalceridae
...and hence to the Limacodidae. ...
Another possibility is to derive ... both
the Megalopygidae and Limacodidae from
the Dalceridae.” Forbes (1942: 392) placed
Dalceridae “intermediate between . ..
[Limacodidae] and Megalopygidae, but
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more primitive than either.” Many adult
characters, especially in male genitalia, of
Dalceridae are more derived than those of
Limacodidae and Megalopygidae and, in
an evolutionary context, could be derived
from corresponding characters in one of
them, but they do not suggest that the Dal-
ceridae are basal. These relationships can
only be resolved by revision of the family
level classification of these groups.

Superfamily Placement

Although Dalceridae, Epipyropidae, Li-
macodidae, and Megalopygidae usually
have been placed in Zygaenoidea, and I
follow that placement here, that place-
ment is not certain. None of the zygaenoid
or cossoid families have ever been ade-
quately defined in terms of apomorphic
characters (except parts of Zygaenidae; e.g.,
Naumann, 1977; Tarmann, 1984). This
section will review the families currently
included in Zygaenoidea and Cossoidea,
reasons that have been proposed for the
placement of Dalceridae in each super-
family, and problems in the higher level
relationships between Zygaenoidea and
Cossoidea.

The Zygaenoidea of most recent authors
includes Zygaenidae, Dalceridae, Epipy-
ropidae, Limacodidae, Megalopygidae,
and Somabrachyidae (often placed as a
subunit of Megalopygidae) as well as the
enigmatic Old World families Heterogyn-
idae and Cyclotornidae. The relationships
of the zygaenoid families have never been
carefully analyzed, and all of them are, in
general, poorly known both taxonomically
and biologically. Evaluation of these fam-
ilies is outside the scope of this study, but
a synopsis of the families is given in the
Appendix.

In addition to the questionable place-
ment of Limacodidae and related families
in Cossoidea, the rest of the composition
of the Cossoidea remains uncertain. The
following families have been associated
with Cossoidea in the traditional sense:
Cossidae, Metarbelidae, Dudgeoneidae,
Compsoctenidae, and Ratardidae. Metar-
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belidae (=Squamurinae of Roepke, 1957)
is variously considered a subfamily of Cos-
sidae (Janse, 1925a; Minet, 1986: 299) or
placed as a family related to Cossidae (most
recent authors, including Holloway, 1986:
42-43; Schoorl, 1990). Dudgeoneidae, tra-
ditionally placed in Cossoidea, was trans-
ferred to Pyraloidea by Minet (1982: 266;
19883: 182), but he has reversed his opinion
(Minet, 1991: 84, 85). Compsoctenidae was
placed near Cossidae (Dierl, 1970) but has
subsequently been placed as a subfamily
of Eriocottidae in Tineoidea (Nielsen, 1978;
Robinson, 1988). The obscure Indo-Ma-
layan family Ratardidae (Hering, 1925;
Holloway, 1986: 41-42) has been placed
by recent authors in Cossoidea (e.g., Brock,
1971; Holloway, 1986: 43; Owada, 1993),
Geometroidea (sensu lato) (Heppner and
Wang, 1987), Bombycoidea (e.g., Munroe,
1982; Minet, 1986), or Calliduloidea (Mi-
net, 1987); Alberti (1954: 340) even sug-
gested, with little evidence, placing Ra-
tardidae in or near Zygaenidae. Thus,
Cossoidea in the narrowest sense includes
only Cossidae, but it has been used to in-
clude seven or more families.

Brock (1971), relying primarily on adult
thoracic morphology, moved the Chryso-
polomidae, Dalceridae, Limacodidae, and
Megalopygidae from Zygaenoidea to Cos-
soidea, while placing (probably due to in-
aedequate representation) Epipyropidae,
Heterogynidae, and Somabrachyidae in a
diverse, polyphyletic “Tinaeoidea.” How-
ever, Common (1975: 199), Kuznetsov and
Stekol’'nikov (1981: 64-65), and Minet
(1986: 298, 300; 1991: 84, 91) argued
against the placement of Limacodidae and
related families in Cossoidea. On the basis
of larval characters, Stehr (1987: 453-462)
also placed the families related to Lima-
codidae in Zygaenoidea. Kuznetsov and
Stekol'nikov pointed out that most of the
similarities between Cossidae and Lima-
codidae in male genital morphology are
symplesiomorphies, and they were unable
to identify an apomorphy linking the two
families. They listed differences in adult
circulatory system morphology, larval
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morphology, and pupal abdominal mor-
phology that contradict placement of Li-
macodidae in Cossoidea.

Kuznetsov and Stekol’nikov (1981: 70)
concluded that “on the basis of the transfer
of the aedoeagal retractor M4 to the anel-
lus, similarity of structure of the juxta, and

. morphology of intermediate taxa
[Chrysopolomidae], there is support for in-
cluding the Limacodidae in the Zygae-
noidea.” Minet (1986) defined his Zygae-
noidea on the basis of two apomorphies:
(1) the larval head is clearly retractile at
least in the last stages, and (2) pupae with
stigmata of the second urite hidden by the
pterotheca (when these are laid against the
abdomen). These authors pointed out,
however, that thorough character surveys
are necessary to properly define these
groups. Until further information is avail-
able, 1 prefer to be conservative and follow
the recent reviews of Lepidoptera higher
classification by Common (1970, 1975,
1990), Gomez Bustillo (1978), Holloway et
al. (1987), Kuznetsov and Stekol’nikov
(1981), Munroe (1982), Minet (1986, 1991),
Nielsen (1989), Nielsen and Common
(1991), and Scoble (1992) in retaining Li-
macodidae and related families in Zy-
gaenoidea (although only Holloway et al.,
Minet, Munroe, and Nielsen and Common
specifically mentioned Dalceridae). Brock
(1990: 212, table) appears to have changed
his opinion in provisionally including “Eu-
cleoidea” in Zygaeniformia rather than
Cossiformia.

Although Heppner (1984: xxi) retained
Megalopygidae in Zygaenoidea (along with
Heterogynidae and Somabrachyidae), he
placed Dalceridae (along with Epipyropi-
dae, Limacodidae, Cyclotornidae, an
Chrysopolomidae) in Cossoidea. This
placement was apparently based on evi-
dence from the circulatory system noted
by Hessel (1969). However, 1 do not feel
that there is evidence at present to place
Megalopygidae in a different superfamily
from Limacodidae and related families
(Hessel, 1969: 365-366, himself agreed).
The similarities, some of them unique sim-
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ilarities, among the families related to the
Dalceridae already discussed strongly con-
tradict their division based on this one
character.

The relationships of Zygaenoidea and
Cossoidea to each other and the rest of
Lepidoptera are not clear. Most reviews of
Lepidoptera higher classification have
concentrated on either primitive Lepidop-
tera or selected superfamilies of “higher”
Macrolepidoptera, ignoring relationships
of groups that are usually considered “in-
termediate” (e.g., Castnioidea, Cossoidea,
Tortricoidea, Zygaenoidea). Kuznetsov and
Stekol’nikov (1981: 65, 69) found similar-
ities among the Cossoidea, Tortricoidea,
Sesioidea, Zygaenoidea, and Castnioidea,
but they could find no apomorphies link-
ing any of them together. Common and
Edwards (1981) demonstrated an apparent
relationship of Cossoidea to Castnioidea.

Historically, most authors have assumed
relationships between Castnioidea or Cos-
soidea and butterflies, the Papilionoidea
and Hesperioidea (e.g., Forbes, 1923: fig.
1; Brock, 1971: fig. 53; Heppner, 1977: fig.
1). However, Scott (1985: 244; 1986: 33—
34) cast doubt on these relationships, con-
cluding (Scott, 1986: 34) that *“. . . the Cos-
soidea-Castnioidea-Zygaenoidea is a de-
rived offshoot of the moth line which could
not possibly have produced the butterflies
or any other Macrolepidoptera.” Scott’s
ideas need further testing, however, es-
pecially in light of new data on the taxo-
nomic composition of the butterflies
(Brock, 1989, 1990; Scoble, 1986).

Because of the lack of familial defini-
tions based on apomorphic characters
throughout the Lepidoptera, but especial-
ly in the zygaenoid and cossoid families,
it is presently not possible to define rela-
tionships among these taxa. Proper defi-
nitions of the families and their relation-
ships will require revisionary work on all
their component parts, after they have been
segregated into monophyletic units and
their diversity has been sampled. My ap-
proach to resolving the phylogeny of these
families has been to start by defining and





























































































































































































































































































































































































































































































































































































