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Revision of the Oriental and Nearctic Genus Ellabella
(Lepidoptera: Copromorphidae)
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Abstract. The genus Ellabella Busck is revised, and two new species (E.
bayensis, n. sp., and E. johnstoni, n. sp.) are added to the two described
western Nearctic species (E. editha Busck and E. melanoclista (Meyrick))
and the single known Chinese species (E. chalazombra (Meyrick)). The
genus is transferred to Copromorphidae. The host of one Ellabelia species,
Mahonia (Berberidaceae) (De Benedictis, 1984), and the distributions of
Eliabella and Mahonia indicate that Mahonia or other Berberidaceae may be
the hosts of the other species, including the Chinese Ellabella.

Introduction

The genus Ellabella has had an interesting history since its original
description (Busck, 1925) and since the description of its two generic
synonyms, Probolacma Meyrick (1927) and Spilogenes Meyrick (1938).
Whereas Ellabella was originally described in the family Glyphipterigidae,
the other two genera were described as Yponomeutidae (Heppner, 1982).
Clarke ([1965]) later synonymized Probolacma with Ellabella, placing the
genus in Ethmiidae, while leaving Spilogenes in Yponomeutidae. Ellabella
was removed from Ethmiidae by Powell (1973). My initial studies of the
genus prompted a transfer of Ellabella to Plutellidae (Heppner, 1978), yet
Ellabella has remained an enigmatic group.

It was originally my belief, as that of Busck (1925), that Ellabella had
some relationship with Lotisma Walsingham. Furthermore, I viewed both
genera as belonging to the family Copromorphidae, a family not previously
known to occur in the Nearctic region. Ellabella was placed in Plutellidae
(Heppner, 1978), however, primarily because of a similarity in adult
characters between Ellabella and another unusual genus, Araeolepia
Walsingham. It is yet unclear if Araeolepia should remain in Plutellidae,
but the newly discovered larval characters of Ellabella (DeBenedictis,
1984) support the view that Ellabella should be considered a copromorphid.
One of the main reasons for this uncertainty is a lack of information. We do
not yet know the immature stages of Araeolepia and, until recently, this
was likewise the case for Ellabella. Another difficulty involves the lack of
clear distinguishing family characters between Copromorphidae and
Plutellidae that are consistent for the adults. Typical copromorphids have
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long radial and median veins in the forewings, maxillary palpi with only 1-2
segments, more porrect labial palpi than Plutellidae, and usually distinct
scale tufts on the forewings, among other characters. Typical Plutellidae
show largely the opposite character, notably 4-segmented mazxillary palpi
and rather upcurved labial palpi but with large medial scale tufts ventrally
that simulate porrect palpi. Ellabella presents somewhat of a middle
ground on adult characters, other than the unusual genitalia. Inasmuch as
most plutellid larvae have a prothoracic L-group that is trisetose, and
Ellabella larvae are bisetose (DeBenedictis, 1984), as are most other
Copromorphidae larvae, it now appears more likely that the genus is a
copromorphid.

The Plutellidae are too little studied on a world basis. The family limits
of the Plutellidae have not yet been defined clearly enough and, thus,
genera remain in Plutellidae that have characters atypical for the family:
for example, the Galacticinae have 2-segmented maxillary palpi and
bisetose larvae, as do a few other odd plutellid genera that conform to
adult plutellid characters in general. The Yponomeutidae also require
redefinition. A thorough generic study of world genera of Copromorphidae
and Plutellidae, as well as Yponomeutidae, is needed in order to associate
all the genera with these families and to redefine family limits.

In the present paper the Chinese species, Ellabella chalazombra
(Meyrick), is redescribed and two new Nearctic species are described for a
total of four Nearctic species. No other Ellabella are known thus far nor are
any species known other than in east Asia or the New World, although it is
probable that one or more of the United States species will also be found in
northern Mexico. The disjunct distribution of Ellabella, as the genus is
now delimited, does not appear so unusual in the light of the recent
discovery of the host plant of the new California species by J. DeBenedictis
(1984), since the host genus is also found in China. Such disjunct
distributions between western North America and eastern Asia, are found
in other western moths and among many plant groups. Among moths
another example is the tribe Hilarographini of Tortricidae, in which North
American species are very closely related to some species from Japan
(Heppner, 1983). Among plants there are a number of so-called Tertiary
relicts in western North America with affinities or nearest relatives in east
Asia. Some American endemics are well-known examples: the redwoods,
Sequoia and Sequoiadendron (Taxodiaceae), from California, have their
nearest relative (Metasequoia) in China (Raven, 1977). This is likewise
true for the host plant group of at least one Ellabella, in Berberidaceae: the
single verified host is Mahonia pinnata (Lag.) Fedde. The plant genus
Mahonia (some botanists consider this only a subgenus of Berberis) is
distributed over much of montane North America at elevations of about
1300-3000 meters, although sometimes at lower elevations in areas such
as coastal California. Figure 1 shows montane areas of North America at
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Fig. 1. Distribution map of Ellabella species in North America: E. bayensis, n.
sp. (M); E. editha Busck [@); E. johnstoni, n. sp. (O); E. melanoclista
(Meyrick] (). Shaded areas correspond to the 1500 meterelevation
and also the approximate range of Mahonia piants. The demarcation
line in California indicates the limit of distribution of Mahonia pinnata,
the host of Ellabella bayensis.

approximately the 1500 meter contour line. This area (north of Mexico)
corresponds fairly well to the distribution of North American Mahonia
(Ahrendt, 1961). The known localities of Ellabella species in North
America also correspond to this delimited area of montane habitats.
There are 50 known species of Mahonia in North America and east Asia.
The distribution of M. pinnata, however, is limited to California and
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southern Oregon (as indicated by the heavy line in Figure 1). Thus far the
new species of Eliabella utilizing this host has not been collected outside of
this distribution range. Likewise, a population of Ellcbella editha (Busck),
from Waterton Lakes, Alberta, indicates that a possible host is Mahonia
repens (Lindl.) G. Don, since this is the only known species of Mahonia
found in Alberta, and its overall distribution from Alberta and British
Colurmabia to central Texas and Arizona coincides with the fotal distribu-
tion of Ellabella editha. One can only speculate that all Ellabello may be
restricted to Mahonic species, since we do not yet know ifithe moths are
restricted to only one species of Mahonia, orindeed even only to this single
plant genus.

The Mahonia species of east Asia (Ahrendt, 1961) occur most frequently
in the broadleaf evergreen forests of China and adjacent areas (after
Wang, 1961), as shown in the shaded area of Figure 2. Figure 2 shows a
plant association area and should not be confused with Figure 1, where an
altitudinal limit is shown. The shaded area in Figure 2 also envelopes the
single locality known for Ellabella chalazombra. Assuming the Chinese
Ellabella utilizes a Mahonia as alarval host, then the moth species may be
distributed more widely within the forest zone shown on the map. Mahonia
does mnot occur naturally in Japan (it has been introduced as an

Fig. 2. Distribution map of Ellabella chalazombra [Meyrick] [Likiang, Yunnan,
China) and the known limits of Oriental broadleaf evergreen forest
{oaks, schima, laureis) [outside of Japan] where Mahonia species are
concentrated [after Wang, 1881}, QOutlying areas with Mahonia
species in southern Asia include socuthern India (Nilgiri Hills), nerthern
Sumatra, and the Philippines (lLuzon].
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ornamental), and inasmuch as Japanese collectors have very diligently
surveyed Japan for moths, it appears that Ellabello does not occur in
Japan. According to Ahrendt (1961), Mahonia has disjunct species in
southern India (Nilgiri Hills), northern Sumatra, and the Philippines
(Luzon), but no Ellabella have been found in these regions.

Ellabella Busck

Ellabella Busck, 1925:46 (Type-species.-Ellabella editha Busck, 1925: 48, by
original designation).

Probolacma Meyrick, 1927:362 (Type-species.-Probolacma melanoclista Meyrick,
1927:362, by monotypy).

Spilogenes Meyrick, 1938:19 (Type-species.-Spilogenes chalazombra Meyrick,
1938:19, by monotypy).

Adult. Small moths, 8-13 mm forewing lengths. Head (Figure 3, 5): vertex with
somewhat roughened scale tufts; frons smooth scaled; labial palpus straight,
somewhat upwards tilt (often held in porrect position), with long median segment
(usually ca. 3X length of short apical segment); maxillary palpus (Figures 4, 6)
prominent, 4-segmented; haustellum large, unscaled; pilifer large; compound eye
large; ocellus very small (in relation to compound eye); antenna (Figures 3, 5)
filiform with short ventral setae, length of antenna about % forewing length, little
sexually dimorphic; antennal scape lacking pecten. Thorax: normal but withlarge
dorsal median scale tuft; legs with 0-2-4 tarsal formula. Forewing (Figure 7):
elongate with pointed apex, oblique termen and rounded tornus; all veins present
and separate; R’ to termen near apex; chorda vestigial; M1 convergent with M2 at
base; CuAiand CuA: curved and parallel; CuP present near tornus; Ai+2with short
basal fork; As very small. Hindwing (Figure 7): elongate, subovate, with blunt
pointed apex and slightly oblique termen; all veins present; Rs separate from Sc;
median veins equidistant; Ms convergent with CuAi at base (more separate in E.
chalazombra); CulAi and CuA: relatively straight and parallel; CuP long, from
termen; Ai1+? curved, with small basal fork; As long; A4 minute.

Asminute. Abdomen: normal but males with two pairs of large ventral coremata,
one pair on sternite 2 (Fig. 8) and one pair between sternites 7 and 8, the latter pair
in internal pouches (Fig. 9); posterior coremata have exterior sclerotized borders
along anterior margin of pouch openings, shaped as two half circles meeting at a
median notch. Male genitalia: uncus and gnathos well developed; gnathos with
two strong lateral arms joined distally as spined ends; socius absent; transtilla
strong but tending to be incompletely fused medially; valva relatively simple,
setaceous and elongate, with small carinate ridges or relatively smooth; anellus a V-
or U-shaped plate with variously shaped appendages and median spined juxta;
tegumen normal; vinculum reduced, quadrate; saccus undeveloped; aedeagus
elongate, with phallobase and single cornutus. Female genitalia: ovipositor of
average length (not noticeable elongated or shortened for the total genitalia size);
setaceous papilla analis; apophyses stout, anterior pair shorter than posterior pair
and usually stronger; posterior genital plate with varying degree of projecting
central point (flat on sternite); ostium a simple membranous funnel leading to a
membranous ductus bursae having a sclerotized collar near the entrance of the
ductus seminalis; corpus bursae simple, ovate; signum a rugose plate with short
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Figs. 3-4. Head morphology of Ellabella editha Busck: 3, profile; 4, detail of
haustellum base, maxillary palpus, and pilifer {USNM slide 77334,
South Dakota).

Figs. 5-6. Head morphology of Ellabella editha Busck: 5, head frontal view; 6,
detail of maxillary palpus and haustellum (USNM slide 77710,
British Columbia).
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Fig. 7.

Wing venation of Ellabella editha Busck, ? (USNM slide 77374, British
Columbia).
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Abdominal details of Ellabella editha Busck: 8, abdominal articula-
tion and anterior coremata of male {coremata hairs remaoved]

(USNM slide 77117, South Dakota]; 9, posterior coremata of
male (USNM slide 77116, British Columbia]






















































