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Abstract: 7Tarma Rindge (Ennominae: Ennomini), previously known only from 7. theodora (Thierry-Mieg) of the Andean region,
is here expanded to include two new species: T. benedicta n. sp. from southeastern Brazil, and 7. divina n. sp. from Costa Rica
and Panama. Adults and genitalia of all three species are illustrated, and available COI barcode data are examined and discussed.
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INTRODUCTION

Tarma was described by Rindge (1983) in his revision of
Nacophorini genera, although recent molecular phylogenetic
analyses place the genus within Ennomini (Murillo-Ramos
et al., 2019; Brehm et al., 2019). Individuals of Tarma are
relatively large, predominantly white moths with brownish
forewing apices. Superficially, they resemble some species of
Nephodia Hibner, owing to the orange vertex of the head and
the maculated pattern on the ventral surface of the hindwing.
Phylogenetic analyses (Brehm et al., 2019), however, do not
support a close relationship between these genera; instead,
Tarma was recovered as sister to Cosmophyga Dognin,
represented in that study by C. monastica Dognin, a taxon
bearing little external resemblance to Tarma.

At the time of its description, 7arma was regarded as
monotypic, comprising only Tarma theodora (Thierry-Mieg),
a species distributed in the Andean region of South America
(Rajaei et al, 2022). Rindge (1983), however, noted the
presence of a second, undescribed species from southeastern
Brazil. In addition, examination of U.S. National Museum of
Natural History (USNM) holdings, including recently acquired
material from the Costa Rican collections of J. Bolling
Sullivan, revealed that specimens from Costa Rica represent a
third, previously undescribed species of 7arma. These findings
prompted the present study, in which the genus is revised, and
two new species are described.

MATERIALS AND METHODS

Material holdings (including primary types) were
examined from the following institutions: American Museum
of Natural History (AMNH), New York City, New York,
USA; Natural History Museum (NHMUK), London, United
Kingdom; and National Museum of Natural History (USNM),

Washington DC, USA.

Eighteen genitalic preparations were examined in this
study, nine of which were prepared by the author following
the methods described by Lafontaine (2004). Preparations
were stained with Chlorazol Black and slide-mounted in
Euparal. Images were taken using a Visionary Digital imaging
system and images manipulated (background removed) with
Adobe Photoshop (Adobe Systems, Mountain View, CA). For
continuity, descriptive anatomical text follows Rindge (1983)
and Pitkin (2002).

A brief section titled ‘Molecular Data’ in each species
treatment summarizes statistics drawn from the ‘BIN Details’
page on BOLD’s public data portal (BOLD Systems, 2026).
These statistics are based exclusively on DNA barcodes that
meet BOLD’s quality standards: a minimum length of 500 base
pairs and fewer than 1% ambiguous bases (Ratnasingham &
Hebert, 2013). BIN assignments are dynamic and may change
as new sequence data are added. All genetic distances reported
are calculated as uncorrected pairwise distances (p-distance).

SYSTEMATICS

Tarma Rindge
Figs. 1-11

Tarma Rindge, 1983: 205.
Type species: Inca theodora Thierry-Mieg, 1892

Remarks: Rindge (1983) provided a detailed description of
Tarma, later supplemented by Pitkin (2002), rendering a full
redescription of adult morphology unnecessary here. However,
one potentially apomorphic feature of the genus merits
emphasis: the male abdomen bears paired setose lobes at the
posterior margin of sternite II, and sternite III bears a medial
comb of setae (Fig. 4).
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Figures 1-3. Primary types of Tarma; a, dorsal view; b, ventral view. 1, 7. benedicta Matson n. sp., holotype, USNMENTO01920915; 2, T. divina
Matson n. sp., holotype, USNMENT01920916; 3, T. theodora (Thierry-Mieg), lectotype, USNMENT01920914. Scale bar = 2 cm.

Distribution: Known from forested regions of central Costa
Rica south through the Andes to Bolivia, and eastward to
southeastern Brazil in the Atlantic Coastal Forests.

Biology: Immature stages are unknown.

Molecular Data: Brehm et al. (2019) recovered Tarma as sister
to Cosmophyga, with these two genera forming a clade sister to
Neodora Warren, and the resulting three-genera clade sister to
Sabulodes Guenée.

Tarma benedicta Matson, new species
Figs. 1,5, 8

ZooBank: urn:Isid:zoobank.org:act:21748334-4F9F-4122-AD80-
03EED7427519

Diagnosis: Tarma benedicta n. sp. is known from the Atlantic
coastal forests of southeast Brazil, whereas T. divina n. sp.
occurs in Mesoamerica (currently recorded from Costa Rica and
western Panama), and 7. theodora is widespread throughout the

South American Andes and adjacent Neotropical regions. The
ground color of 7. benedicta (Fig. 1) and T. theodora (Fig. 3)
is slightly more cream-toned, in contrast to the subtly whiter
ground color of 7. divina (Fig. 2). Apart from geography and
divergent COI barcode signals, the most reliable diagnostic
traits occur on the ventral surface of the hindwings. In T.
benedicta, the hindwing is darkened cream and finely striated,
producing a dull, speckled appearance; in 7. divina, these areas
are more heavily peppered and blotch-like; and in 7. theodora,
they are slightly darker than in most 7. benedicta and often
exhibit a slightly more densely striated pattern. Additionally,
the discal cell area of the forewing underside is often more
heavily peppered and blotch-like in 7. divina.

Tarma benedicta and T. theodora are the most difficult
to diagnose based on external morphology alone. The apical
area of the dorsal forewing shows a consistent difference: in 7.
benedicta, this region is usually lighter tan, reflecting a lower
density of dark brown scales, whereas in 7. theodora it is darker
due to a higher abundance of dark scales speckling the area.
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Genitalic structures show little differentiation (Figs. 5-10),
with all three species exhibiting largely similar genitalia.
However, the paired processes of the anellus are, on average,
longer in 7. theodora (Fig. 7) than in the other congeners
(Figs. 5, 6), although this feature is somewhat variable among
dissected specimens.

Description: ADULT (Fig. 1). Head: Antennae filiform in both sexes. Vertex
and frons fuscous yellow. Haustellum well developed. Labial palpus 1.5x eye
diameter, predominantly cream-colored. Thorax: Cream-colored. Tibial spur
formula 0-2—4. Hind tibia slightly enlarged, mesal groove on inner surface
housing recessed hair pencil. Forewing: Forewing length, male: 23-24 mm;
female: 25 mm. Ground color cream. Costa and broad area surrounding apex
more ochreous, lightly speckled with gray scales. Fringe faintly checkered.
Underside similar to upperside but much more boldly marked. Subapical area
with small black spots in arcing pattern on veins. Discal spot well developed.
Area around discal spot toward base densely speckled. Hindwing: Above
cream. Underside ochreous, densely speckled with faint gray scales. Arcing
postmedial band ill-defined, except for dark spots over veins. Abdomen: Cream;
posterior of each segment with concentric thin bands of slightly darker scales.
Male with paired setose lobes at posterior margin of sternite II; sternite 111 with
medial comb of setae. Male genitalia: (Fig. 5) Uncus curved, tapering to apex.
Socii large, finely setose. Gnathos broad, median extension slender, acuminate,
hook-like. Valva with costal band ending in small digitate distal process;
medio-ventral sclerotized thorn-like process present. Paired anellus processes
long, slender, mostly straight, ending in acuminate apices. Juxta with tongue-
like posterior extension. Phallus tapered posteriorly; vesica elongate, without
cornuti, with small lateral projection. Female genitalia: (Fig. 8) Posterior
apophysis approximately 2.5x longer than anterior apophysis. Ostium bursae
large. Ductus bursae short. Corpus bursae boot-shaped; posteriormost extremity
of corpus bursae more strongly sclerotized; signum projecting inward, crescent-

shaped, with serrated inner margin.

Types: HOLOTYPE. &, BRASIL [BRAZIL]: BA [Bahia], Camaca, 400-700 m,
21-30-1X-1991, V.O. Becker Col., Col. Becker 83904, USNMENT01920915,
USNM.

PARATYPES. (224, 139) 1J, same collection data as holotype
except, USNMENT01920910, USNM -« 3J, BRAZIL: Paran4, Castro,
Collection WmSchaus, Genitalia Slide By: TAM-2025-729 / USNM 157297,
USNMENTO01920911-USNMENT01920913, USNM « 19, BRAZIL: St.
Catherines, USNMENT02051550, USNM « 19, BRAZIL: S[ao] Paulo, Alto
da Serra, Pohl, 822, Genitalia Slide By: TAM-2026-743 / USNM 154324,
USNMENTO02051551, USNM - 14, BRESIL [BRAZIL]: Santa-Cruz,
Meéridionale, USNMENT02051552, USNM « 1&, BRAZIL: Passa Cuatro
Minas, Faz. dos Campos, 29-X-1916, J. F. Zikan, 242, USNMENT02051553,
USNM -« 2, BRAZIL: Neuvo Teutonia, 23-VII-1948, Plaumann Coll., The
Sperry Collection, AMNH ¢ 64, BRAZIL: Neuvo Teutonia, 24-VII-1948,
Plaumann Coll., The Sperry Collection, Genitalia mounted on slide F.H.R.
No. 18895, Genitalia on Slide No. 2270, AMNH ¢ 1J, 29, BRAZIL: Neuvo
Teutonia, 17-VII-1948, Plaumann, Collection of Grace H. and John L. Sperry,
Genitalia on Slide No. 2269, AMNH « 19, BRAZIL: Neuvo Teutonia, V-1953,
Plaumann Coll.,, The Sperry Collection, AMNH « 19, BRAZIL: Neuvo
Teutonia, IV-1953, Plaumann Coll., The Sperry Collection, Genitalia mounted
on slide F.H.R. No. 18872, AMNH « 14, BRAZIL: Salesopolis, S. Paulo,
22-VIII-1949, Pearson, Collection of Grace H. and John L. Sperry, AMNH
* 6, 19, BRAZIL: Santa Catarina, Nova Teutonia, [records spanning Mar.-
Nov.]-1953, Plaumann, AMNH ¢ 53, BRAZIL: Parana, Caviuna, [records
spanning XII-1943-V-1945], Anton Maller, AMNH ¢ 19, BRAZIL: Santa
Catarina, Nova Teutonia, 14-VII-1946, F. Plaumann, AMNH ¢« 19, BRAZIL:
Santa Catarina, Nova Teutonia, 12-17-VII-1948, F. Plaumann, AMNH ¢ 1J,
BRAZIL: Santa Catarina, Nova Teutonia, 01-IX-1953, F. Plaumann, AMNH ¢
19, BRAZIL: Santa Catarina, Nova Teutonia, VI-1953, F. Plaumann, AMNH
* 19, BRAZIL: Santa Catarina, Nova Teutonia, 24-27-1X-1951, F. Plaumann,
AMNH ¢ 19, BRAZIL: Santa Catarina, Nova Teutonia, 9-11-VII-1948, F.
Plaumann, AMNH ¢ 19, BRAZIL: Santa Catarina, Nova Teutonia, 9-17-VII-

1948, AMNH.

Etymology: The name benedicta derives from the Latin
adjective benedictus (blessed, favored). It maintains the
thematic link with theodora, presenting this species as one
marked by blessing or divine favor.
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Figure 4. Male abdomen of Tarma, showing paired setose
lobes at the posterior margin of sternite II and medial comb
of setae on sternite III. Image from 7. divina, TAM-2025-727
/ USNM 157295.

Biology: Immature stages are unknown.

Distribution: Tarma benedicta is known from the Atlantic
Coastal forests of southeast Brazil, with examined collections
from the following ecoregions: Bahia Coastal Forests, Alto
Parana Atlantic Forests, and Araucaria moist forests.

Molecular Data: Tarma benedicta is represented by BIN
BOLD:AAEI1826 (n = 4; Brazil: Espirito Santo, Rio Grande
do Sul). Maximum intraspecific distance within this BIN is
about 0.5%. Its pairwise distance to the nearest neighbor, Tarma
theodora (BOLD:AAE1825; n = 8; Ecuador, Peru, Colombia),
is approximately 2.9%.

Tarma divina Matson, new species
Figs.2,4,6,9,11

ZooBank: urn:lsid:zoobank.org:act:71A70724-7295-474B-BD3C-
B4A5CA970A1F

Diagnosis: This species is sufficiently diagnosed in the account
of T. benedicta n. sp. and does not require repetition here.

Description: ADULT (Fig. 2). Head: Antennae filiform in both sexes. Vertex
and frons fuscous yellow. Haustellum well developed. Labial palpus 1.5x eye
diameter, predominantly fuscous yellow, apically gray. Thorax: Cream-colored;
patagium slightly darker, grayish cream. Tibial spur formula 0—2—4. Hind tibia
slightly enlarged, mesal groove on inner surface housing recessed hair pencil.
Forewing: Forewing length, male: 21-24 mm; female: 25-27 mm. Ground color
dirty white to cream. Costa and broad area surrounding apex more ochreous,
densely blotched with dark gray scales. Medial area below costa with faint gray
blotching. Fringe checkered. Underside similar to upperside but much more
boldly marked. Upper medial blotchy patch present, with weaker blotching
extending toward base. Hindwing: Above dirty white; fringe faintly checkered.
Underside ochreous, heavily blotched with dark gray scales. Antemedial and
postmedial bands present as arcing, darkened, very ill-defined markings.
Abdomen: Dirty white to cream. Posterior of each segment with concentric
thin band of gray scales. Male with paired setose lobes at posterior margin
of sternite II; sternite III with medial comb of setae (Fig. 4). Male genitalia:
(Fig. 6) Uncus curved, tapering to apex. Socii large, finely setose. Gnathos
broad, median extension slender, acuminate, hook-like. Valva with costal band
ending in small digitate distal process; medio-ventral sclerotized thorn-like
process with blunt apex present. Paired anellus processes long, slender, mostly
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Figures 5-7. Tarma male genitalia; a, genital capsule; b, phallus. 5, 7. benedicta Matson n. sp., paratype, Brazil, TAM-
2025-729 / USNM 157297, 6, T. divina Matson n. sp., paratype, Costa Rica, TAM-2026-742 / USNM 154323; 7, T. theodora
(Thierry-Mieg), Colombia, TAM-2026-744 / USNM 154325. Scale bar = 2 mm.

straight, ending in acuminate apices. Juxta with tongue-like posterior extension.
Phallus tapered posteriorly; vesica elongate, without cornuti, with small lateral
projection. Female genitalia: (Fig. 9) Posterior apophysis approximately 2.5x
longer than anterior apophysis. Ostium bursae large. Ductus bursae short.
Corpus bursae boot-shaped; posteriormost extremity of corpus bursae more
strongly sclerotized; signum projecting inward, crescent-shaped, with serrated
inner margin.

Types: HOLOTYPE. &, COSTA RICA: Cartago, Orosi Estacion, Tapanti
Parque, (9.456°, -83.471°), 1275 m (4062 ft), 7-9-VII-2008, J. Bolling Sullivan,
USNMENT01920916, USNM.

PARATYPES. (1093, 49) 134, same collection data as
holotype except, Genitalia Slide By TAM-2025-727 / USNM 157295,
Genitalia Slide By TAM-2026-742 / USNM 154323, USNMENT01920855—
USNMENTO01920867, USNM + 87, 19, COSTA RICA: Cartago, Orosi
Estacion, Tapanti Parque, (LN-559900-194000), 1275 m, 12-17-1I-
2005, J. Bolling Sullivan, USNMENT01920907-USNMENT01920909,
USNMENTO02051555-USNMENT02051560, USNM « 404, 29, COSTA
RICA: Alajuela, Vera Blanca, Montana Azul, La Paz Waterfall Garden,
(10.12.15N, 84.09.52 W), 1480 m, 5,6,9-VIII-2007, uv trap, J. Bolling Sullivan,
Genitalia Slide By TAM-2025-728 / USNM 157296, [Genetic Voucher]:
07-CRBS-972, [Genetic Voucher]: 07-CRBS-973, USNMENTO01920868—
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Figures 8-10. Tarma female genitalia. 8, 7. benedicta Matson n. sp., paratype, Brazil, TAM-2025-731 / USNM 157299; 9,
T. divina Matson n. sp., paratype, Costa Rica, TAM-2025-728 / USNM 157296; 10, T. theodora (Thierry-Mieg), Venezuela,

TAM-2025-732 / USNM 157300. Scale bar = 2 mm.

USNMENT01920906, USNMENT02051566-USNMENT02051568, USNM
* 43, 19, COSTA RICA: Alajuela, San Ramon, Reserva Biol. Alberto MI.
Brenes, Alrededores Estacion Biol., LN-470400-244400, 850 m, 7-11-11-2005,
J. Bolling Sullivan, USNMENT02051561— USNMENT02051565, USNM -«
63,19, COSTA RICA: Puntarenas, Est. Biologica Monte Verde (10 19.3 N, 84
48.32 W), 1540 m, 23-27-VIII-2003, J. Bolling Sullivan, USNMENT02051569—
USNMENT02051575, USNM «14, COSTA RICA: Heredia, Santa Barbara,
La Kandela, (10.0446°N, -84.0932°W), sheets, UV traps, 1400-1500 m, 19-
22-X-2011, J. Bolling Sullivan, USNMENT02051554, USNM - 134, COSTA
RICA: Juan Vinas, [Date:] May, Collection WmSchaus, USNMENT02051548,

USNM -+ 14, PANAMA: Lino, 800 m, Coll. Fassl., USNMENT02051549,
USNM ¢ 403, COSTA RICA: Puntarenas, 35 km NE of San Vito at Las Alturas
Field Station, 4800 ft, [records spanning April-Aug.]-1992, C. Snyder (at light),
AMNH -« 1&, COSTA RICA: Puntarenas, 35 km NE San Vito nr. Las Alturas,
Tajo Bella Vista, 4700 ft, 23-111-1991, J.S. Miller (at light), AMNH.

Etymology: The name divina derives from the Latin adjective
divinus (divine). It continues the thematic link with theodora

and benedicta, characterizing this species as one bearing a
quality of divinity.
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Biology: Immature stages are unknown. Only a single larva
(Fig. 11), collected incidentally in a Malaise trap in Puntarenas,
Costa Rica, is documented, with no associated life history data.

Distribution: 7arma divina is known only from the type series
collected in the montane forests of Costa Rica above 1000 m,
and one paratype from Lino, Panama (~800 m). It has been
found in the Central and Talamanca Cordilleras but is not yet
known from the more heavily sampled Guanacaste Cordillera.

Molecular Data: Tarma divina is represented by BIN
BOLD:AAH9878 (n = 3; Costa Rica). Maximum intraspecific
distance within this BIN is about 0.5%. Its pairwise distance to
the nearest neighbor, Tarma theodora (BOLD:AAE1825;n=8;
Ecuador, Peru, Colombia), is approximately 2.5%.

Tarma theodora (Thierry-Mieg)
Figs. 3,7, 10

Perigramma theodora Thierry-Mieg, 1892: 236.

Type locality: Peru. [USNM]

Note: Designation of type material was not addressed in
the original description of theodora. At the USNM, one male
specimen (USNMENTO01920914) bears a handwritten “type”
label and was subsequently given a red USNM type label; two
additional male specimens bear handwritten labels indicating
“cotype.” Because no holotype was explicitly designated in
the original description, and to stabilize the application of the
name in this revisionary treatment should future taxonomic
uncertainty arise, the male specimen USNMENT01920914 is
hereby designated as the lectotype of theodora, and the two male
specimens bearing “cotype” labels become paralectotypes.

Diagnosis: This species is sufficiently diagnosed in the account
of T. benedicta and does not require repetition here.

Material Examined: Type Material: LECTOTYPE. J, PEROU [PERUJ:
Dognin Collection, Type No. 32502 U.S.N.M., USNMENT01920914, USNM.

PARALECTOTYPES. (2&) 28, PEROU [PERU]: Dognin Collection,
308, USNM.

OTHER. (153d, 149) 14, EQUATEUR [ECUADOR]: Palanda, 07-
VII-1886, Dognin Collection, USNM « 14, EQUATEUR [ECUADOR]:
El Monje Pres Loja, 1893, Dognin Collection, USNM ¢ 14, EQUATEUR
[ECUADOR]: Loja, 1893, Dognin Collection, USNM ¢ 13, EQUATEUR
[ECUADORY]: Environs de Loja, 1891, Dognin Collection, Genitalia mounted
on slide F.H.R. no. 15809, USNM + 24, EQUATEUR [ECUADOR]: Zamora,
Dognin Collection, USNM ¢ 13, EQUATEUR [ECUADOR]: Environs de
Loja, 1893, Dognin Collection, Genitalia Slide By: TAM-2025-730 / USNM
157298, USNM -« 1&, EQUATEUR [ECUADOR]: Environs de Loja, 1889,
Collection Wm Schaus, USNM - 3J, 39, ECUADOR: Zamora, Santiago-
Zamora, Prov. 35 Mi. ESE Loja, Loja Prov.,, L.E. Pena, 27-30-I11-1965,
Genitalia mounted on slide F.H.R. no. 14407, Genitalia mounted on slide
F.H.R. no. 14380, AMNH ¢ 19, ECUADOR: Pichincha, N. of Nanegal, NW
Quito, 1100 m, 19-20-1X-1977, L.E. Pena, AMNH ¢ 13, ECUADOR: Guayas,
Yanayacu, W29°20°, S2°25°, 400 m, 11-X-1977, L.E. Pena, AMNH « 19,
ECUADOR: El Oro, Buenaventura, 2-1V-1984, R. Navarrete and J. Buestan,
Collection Fred H. Rindge, AMNH ¢ 1, ECUADOR: Capar, El Chorro, V-
1984, R. Navarrete and J. Buestan, Collection Fred H. Rindge, AMNH ¢ 19,
ECUADOR: Napo, ca. 3 km. (road) W. Lumbaqui, oil duct pump station, ca.
975 m., 21-1-1986, S. McKamey, Collection Fred H. Rindge, AMNH * 17,
ECUADOR: Morona-Santiago, Sevilla Don Bosco, 1070 m, 8-11-V-1986, S.
McKamey, AMNH ¢ 19, ECUADOR: Pichincha, Tinalandia, 16 km E. Sta.
Domingo de los Colorado, ca. 600 m., 16-20-1V-1986, S. McKamey, Collection
Fred H. Rindge, AMNH « 17, PEROU [PERU]: N., Oxapampa, 2000 m,
Dognin Collection, USNM « 17, PEROU [PERU]: Nord du, Huancabamba,
Dognin Collection, USNM 33, PERU: Lima, B.P. Clark donor, USNM ¢

MATSON: Revision of Tarma

Figure 11. Immature larva of Tarma divina, collected incidentally in
a Malaise trap, Costa Rica, Puntarenas, Estacion Biologica Altamira,
forest edge along Forest Giants Trail, 800 m NW of the station. Image
credit: Centre for Biodiversity Genetics Photography Group. Scale bar
=1 mm.

14, [PERU]: Chanchamayo, Collection Wm Schaus, USNM « 14, PERU:
Pumayaca, Collection Frank Johnson, USNM ¢ 89, PERU: Chanchamayo,
La Merced, 1300 m, [records spanning Jun.-Nov.]-1951, J. De Rivas, AMNH
114, 19, PERU: La Merced, [records spanning Feb.-Oct.]-1951, Pera Rivas
coll., The Sperry Collection, Genitalia on Slide No. 2272, AMNH « 14, PERU:
Cusco, 16-11-1953, AMNH ¢ 1J, PERU: Quiroz, 24-X-1933, Collection of
Grace H. and John L. Sperry, AMNH ¢ 3&, PERU: Chanchamayo, no. 489a,
AMNH - 34, PERU: Satipo, [records spanning Jul.-Aug.]-1951, P. Paprzycki
coll., Collection of Grace H. and John L. Sperry, Genitalia on Slide No. 2271,
AMNH - 24, BOLIVIA: Rio Songo, 750 m, Coll. Fassl., Dognin Collection,
USNM - 1, BOLIVIA: Collection Wm Schaus, USNM « 24, BOLIVIE
[BOLIVIA]: Corvico, 1800 m, Dognin Collection, USNM * 1, COLOMBIA:
Bogota, Dognin Collection, USNM 14, BOLIVIA: Cachabamba, Chapare,
Perfecti, 2200 m, 1-5-11-1976, L.E. Pena, AMNH ¢ 19, BOLIVIA: La Paz,
From Caranavi to Santa Ana on Rio Alto Beni road, Chapare, 1100 m, 9-I-
1976, L.E. Pena, AMNH ¢ 19, BOLIVIA: Cachabamba, El Palmar, 11-1-1950,
AMNH - 12, BOLIVIA: Tungas de Palmar, 2000 m, 7-13-11-1948, J. Foerster,
AMNH ¢ 19, BOLIVIA: Yungas de Palmar, 2000 m, 10-IV-1950, Collection
of Grace H. and John L. Sperry, AMNH ¢ 1, BOLIVIA: Yungas de Palmar,
2000 m, 25-1-1948, Collection of Grace H. and John L. Sperry, AMNH « 19,
COLOMBIA: Valle, Calima Dam, 3000 ft, 15-1-1985, J. Bolling Sullivan,
USNM - 33, COLOMBIA: Valle, Calima Dam, 3000 ft, 5-11-1987, J. Bolling
Sullivan, USNM + 14, COLOMBIA: Valle, Anchicaya, 650 m, 3-11-1989, J.
Bolling Sullivan, USNM ¢ 2, COLOMBIA: Valle, Anchicaya, 650 m, 2-II-
1989, J. Bolling Sullivan, Genitalia Slide By TAM-2026-744 / USNM 154325,
USNM -« 14, COLOMBIA: Valle, Anchicaya, 3000 ft, 29-VI-1981, J. Bolling
Sullivan, USNM ¢ 1&, COLOMBIA: Cauca, Guapi, sea level, 10-1-1985, J.
Bolling Sullivan, AMNH « 42, COLOMBIA: Valle, Calima Dam, 3000 ft, 15-
1-1985, J. Bolling Sullivan, AMNH ¢ 28, COLOMBIA: Valle, Calima Dam,
3000 ft, 5-11-1985, J. Bolling Sullivan, AMNH « 1J, 19, VENEZUELA:
Aragua, Rancho Grande, 1100 m, 15-16-1-1978, blacklight, cloud forest, J.B.
Heppner, USNM « 14, VENEZUELA: Arague, Rancho Grande, 1084 m, 26-11-
1989, David Grimaldi, Phipps-Fudeci Exp., AMNH.

Biology: Immature stages are unknown.

Distribution: Widely distributed along the Andean and
adjacent Neotropical regions from Colombia and Venezuela
south through Ecuador and Peru to Bolivia, occurring from near
sea level to approximately 2200 m elevation.

Molecular Data: Tarma theodora is represented by BIN
BOLD:AAE1825 (n = 8; Ecuador, Peru, Colombia). Maximum
intraspecific distance within this BIN is approximately 1.4%.
Its pairwise distance to the nearest neighbor, Tarma divina
(BOLD:AAH9878; n = 3; Costa Rica), is about 2.5%.



MATSON: Revision of Tarma

DISCUSSION

Previously monotypic, Tarma is here shown to comprise
three described species. Their geographic distributions closely
parallel those of the three known species of Cyphoedma Matson
(Matson, 2024), a pattern that is noteworthy but not unexpected
given biogeographic patterns in the Neotropics. In both genera,
interspecific differences in genitalia are relatively subtle or
nonexistent; however, consistent differences in external adult
morphology, in combination with geographic separation and
COI barcode divergence, provide support for the recognition
of distinct species.

The life history of 7arma remains entirely unknown.
The discovery of larval host associations will be particularly
informative, both for understanding the ecology of the genus
and for facilitating targeted field sampling. A larva obtained
incidentally from a Malaise trap is strikingly patterned in
ethanol (Fig. 11) and is likely even more distinctive in life.
As knowledge of the genus improves and distributional data
are refined, directed efforts to locate larvae in the field should
become increasingly feasible.

Sex ratios in the available material are strongly skewed
toward males, with females comprising only ~10% of
examined specimens. This pronounced imbalance may indicate
that females are less attracted to light, potentially reflecting
differences in behavior or activity patterns between the sexes.

As noted in the Introduction, 7arma bears superficial
resemblance to some species of Nephodia, particularly in
head coloration and ventral wing patterning. However, these
similarities appear convergent. The genitalia of the two genera
differ markedly, and males of Nephodia possess bipectinate
antennae, whereas males of Tarma have filiform antennae.
Moreover, molecular phylogenetic analyses do not support a
close relationship between the genera (Brehm et al., 2019),
however, Nephodia as currently circumscribed may not be
monophyletic.

Rindge (1983) provided a detailed description of Tarma,
later supplemented by Pitkin (2002), rendering unnecessary a
full redescription of the adult morphology here. However, one
potentially apomorphic feature of the genus merits emphasis:
the male abdomen bears paired setose lobes at the posterior
margin of sternite II, and sternite III bears a medial comb of
setae. These structures may prove useful in diagnosing 7arma
and assessing its relationships within Ennomini.

ACKNOWLEDGMENTS

I thank the Smithsonian National Museum of Natural
History and the Smithsonian Entomology Department for
institutional and office support. I also thank and honor the late
J. Bolling Sullivan for donating material to USNM, including
preliminary barcode data and dissections that helped prompt
this study. I am grateful to Scott Miller and Talitta Simdes
(USNM) for assistance with DNA barcoding and for support
with specimen curation and preparation. I thank David Grimaldi
and Agnieszka “Aga” Pierwola for arranging access to AMNH
material and for generously sharing their time.

I am grateful to two reviewers, Leidys Murillo-Ramos and

TROP. LEPID. RES., 36(1): 23-29

Bob Belmont, for helpful edits and comments on a previous
version of this manuscript. I gratefully acknowledge the support
of Dan Janzen and Winnie Hallwachs, and financial support of
the Guanacaste Dry Forest Conservation Fund, as well as the
private donors and governments whose contributions sustain
this organization, with special thanks to the Walder Foundation
(Chicago, USA) and the Government of Costa Rica.

This study was supported by the New Frontiers in
Research Fund (NFRFT-2020-00073) and CFI’s Major Science
Infrastructure program (MSI 42450), which sustained the
analytical capacity and informatics platforms at the Centre for
Biodiversity Genomics, University of Guelph, Canada, critical
to the BIOSCAN research program and initiatives such as
BioAlfa and BOLD.

LITERATURE CITED

BOLD Systems. 2026. Barcode of Life Data Systems V5. https://www.
boldsystems.org/

Brehm, G., Murillo-Ramos, L., Sihvonen, P., Hausmann, A., Schmidt, B.
C., Ounap, E., Moser, A., Mortter, R., Bolt, D., Bodner, F., Lindt,
A., Parra, L. E., Wahlberg, N. 2019. New World geometrid moths
(Lepidoptera: Geometridae): Molecular phylogeny, biogeography,
taxonomic updates and description of 11 new tribes. Arthropod
Systematics and Phylogeny 77: 457-486.

Lafontaine, J. 2004. The Moths of America North of Mexico (Fascicle 27.1.),
Noctuoidea, Noctuidae (part): Noctuinae, Agrotini. Lawrence, Allen
Press, Inc.

Matson, T. A. 2024. Cyphoedma n. gen. now described after a century of use,
with the addition of a new species from Central America (Geometridae,
Ennominae). Revista Brasileira de Entomologia 68: €20230088.

Murillo-Ramos, L., Brehm, G., Sihvonen, P., Hausmann, A., Holm, S.,
Ghanavi, H., f)unap, E., Truuverk, A., Staude, H. S., Friedrich,
E., Tammaru, T., Wahlberg, N. 2019. A comprehensive molecular
phylogeny of Geometridae (Lepidoptera) with a focus on enigmatic small
subfamilies. Peer.J 7: €7386.

Pitkin, L. M. 2002. Neotropical ennomine moths: a review of the genera
(Lepidoptera: Geometridae). Zoological journal of the Linnean Society
135: 121-401.

Rajaei, H., Hausmann, A., Scoble, M., Wanke, D., Plotkin, D., Brehm, G.,
Murillo-Ramos, L., Sihvonen, P. 2022. An online taxonomic facility of
Geometridae (Lepidoptera), with an overview of global species richness
and systematics. Integrative Systematics 5: 145-192.

Ratnasingham, S., Hebert, P. D. 2013. A DNA-based registry for all animal
species: the Barcode Index Number (BIN) system. PloS One 8: €66213.

Rindge, F. H. 1983. A generic revision of the New World Nacophorini
(Lepidoptera, Geometridae). Bulletin of the American Museum of Natural
History 175: 147-262.

Thierry-Mieg, P. 1892. Descriptions de Lépidoptéres nouveaux. Le Naturaliste
14: 235-238, 262.

29





