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The paper reviews the most recent findings of the Rosaceae-
feeding Nepticulidae species along with previous records of
these tropically specialized leaf-miners in South America and
describes three new species: one species on Hesperomeles ob-
tusifolia (Pers.) Lindl (Stigmella circinata Diskus & Stonis,
sp. nov.) and two species on Rubus spp. (S. rubiphagiella
Diskus & Stonis, sp. nov. and Ectoedemia morae Diskus & Stonis,
sp. nov.); all from the equatorial Andes. Additionally, leaf-mines
of the unknown Stigmella taxa feeding on Acaena L., Alchemil-
laL., Rubus L., Prunus L., and Hesperomeles Lindl are document-
ed. Description of previously unknown females of Stigmella nu-
bimontana Puplesis & Diskus and photographic documentation
of leaf-mines of S. nubimontana and S. rubeta Puplesis & Diskus
are provided for the first time. The discovered Rosaceae-feeding
Nepticulidae exhibit morphological and taxonomical diversity:
two new species groups, Stigmella imperatoria and S. circinata,
are designated; the latter is also compared with the most simi-
lar and probably closely related Holarctic S. hemargyrella and
S. sorbi groups.
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INTRODUCTION

where except Antarctica; it primarily occurs in
the Northern Hemisphere, often in non-desert or

The family Nepticulidae was characterized in
monographic reviews by Scoble (1983), Johans-
son et al. (1990), Puplesis (1994), and Puplesis,
Diskus (2003), with special reference to South
America also by Puplesis, Robinson (2000) and
Stonis et al. (2016).

Rosaceae is a medium-sized family of flower-
ing plants including nearly 3000 described spe-
cies in more than 90 genera found almost every-

* Corresponding author. E-mail: stonis@leu.lt

tropical forest habitats (Stevens, 2012). Rosaceae is
the predominant host-plant family in the Palearc-
tics (Puplesis, 1994). As regards the Neotropical
Nepticulidae, it is unfortunate that in the early
stage of research, the majority of species were de-
scribed without providing host-plant data (i. e.,
species descriptions were based on non-reared
material). Only a small portion of the species was
known as leaf-miners of plants from a few fami-
lies such as Fabaceae, Malvaceae, Polygonaceae
(see Puplesis & Robinson 2000), etc., but almost
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none from Rosaceae. There is an exception:
a paper describing two Rubus-feeding species
from central Ecuador by Puplesis et al. (2002).
(Note: the history of investigating Nepticulidae
in the Neotropics and the Ando-Patagonian re-
gion was provided by Stonis et al., 2016).

The Rosaceae-feeding Nepticulidae became
better known thanks to recent field research in
South America (particularly in Peru and Ecua-
dor). A recent publication by Stonis et al. (2016)
provided descriptions of three new Polylepis-
feeding species from Peru and Ecuador along
with documentation of leaf-mines on Polylepis
of an unknown taxon from Peru. In this paper,
we review our recent findings together with all
previous records of the Rosaceae-feeding Nept-
iculidae species in South America. We describe
two new Stigmella species trophically associ-
ated with Rubus L. and Hesperomeles Lindl. and
one Ectoedemia species trophically associated
with Rubus L. as well as document leaf-mines
on Acaena L., Alchemilla L., Rubus L., Pru-
nus L., and Hesperomeles Lindl., which belong
to an unknown Rosaceae-feeding taxa.

MATERIALS AND METHODS

Descriptions of new species are based on ma-
terial deposited in the collection of the Zoo-
logical Museum, Natural History Museum of
Denmark in Copenhagen, Denmark, which
was collected in Ecuador (by A. Diskus and
J. R. Stonis, formerly by R. Puplesis, thanks to
various research projects together with Ecua-
dorian scientific partners, including the initial
project of 1999 by R. Puplesis and S. R. Hill to-
gether with our esteemed Professor Giovanni
Onore, former professor at the Pontifical Cath-
olic University of Ecuador, Quito, Ecuador).
Collecting methods and protocols for spe-
cies identification and description are outlined
in Puplesis (1994); Puplesis, Robinson (2000);
and Puplesis, Diskus (2003). After maceration
of the abdomen in 10% KOH and subsequent
cleaning, male genital capsules were removed
from the abdomen and mounted ventral side
uppermost. The phallus was removed and
mounted in Euparal separately but on the same

genitalia slide. Abdominal pelts and female
genitalia were stained with Chlorazol Black
(Direct Black 38/Azo Black) (for a detailed de-
scription of the method see Stonis et al., 2014).

Permanent slides were photographed and
studied using a Leica DM2500 microscope
and Leica DFC420 digital camera. The descrip-
tive terminology of morphological structures
follows Puplesis, Robinson (2000), except for
the term “aedeagus”, which is referred here as
“phallus”, and the term “cilia’, which is referred
here as “fringe”

Institutional abbreviations used in the text:
BMNH - The Natural History Museum, Lon-
don, United Kingdom; ZMUC - Zoological
Museum, University of Copenhagen, Denmark.

RESULTS

Review of the Rubus-feeding Nepticulidae
with description of new species
Stigmella circinata DiSkus & Stonis, sp. nov.

Type material. Holotype: &, ECUADOR:
Pichincha Province, 11 km NW Aldag, 0°26'
47"S, 78°37'33"W, elevation 3105 m, min-
ing larvae on Hesperomeles obtusifolia (Pers.)
Lindl (Rosaceae), 9.i.2005, field card no. 4802,
A. Diskus & J. R. Stonis, genitalia slide no.
AD7853 (ZMUCQ). Paratypes: 1 &, 1 @, same
label data as holotype, genitalia slides nos.
AD79443, AD786% (all from adults in pupal
skin) (ZMUC). Leaf-mines are also document-
ed from Pichincha Province, 45 km E Quito,
0°16'07"S, 78°16'25"W, elevation 3290 m.

Diagnosis. The combination of a rounded cap-
sule, specific rounded juxta, very short vinculum,
long sublateral processes of transtilla, unique set
of cornuti (see Fig. 11), and the leaf-mine abruptly
developing to a large blotch distinguishes S. circi-
nata sp. nov. from all other Stigmella species;
the host-plant Hesperomeles obtusifolia (Rosace-
ae) also makes this species distinctive.

Male (See Remarks).

Female (See Remarks).

Male genitalia (Figs. 8-11). Capsule little
longer (205-210 pm) than wide (240 um). Un-
cus with two pointed lobes. Gnathos with two
caudal processes and very slender central plate.
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larva pale yellow with pale ochre
intestine

Figs. 1-7. Bionomics of Stigmella circinata Diskus & Stonis, sp. nov. 1 - habitat; 2, 3 — host-plant Hesperome-
les obtusifolia (Pers.) Lindl; 4-6 — leaf-mines; 7 - cocoon
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Valva 210-215 pum long, 75-80 pm wide, with
one apical process; inner lobe slightly bulged;
transtilla with long sublateral processes. Juxta
mostly membranous, laterally and distally
rounded and little thickened (Fig. 9). Vincu-

lum very short, without lateral lobes. Phallus
(Fig. 11) 390-395 pum long, 80-100 pum wide;
vesica with a wide band of cornuti comprised of
large or very large spine-like cornuti and min-
ute lamellar ones.
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Figs. 8-12. Genitalia of Stigmella circinata Diskus & Stonis, sp. nov. 8 — male genitalia, holo-
type, slide no. AD785, capsule with phallus removed; 11 - same, phallus; 12 - female genita-

lia, paratype, slide no. AD786 (ZMUC)
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Female genitalia (Fig. 12). Total length
about 880 um. Anterior and posterior apophy-
ses almost equal in length; anterior apophyses
slender distally; posterior apophyses very slen-
der. Vestibulum without sclerites. Corpus bur-
sae with slender, very little folded distal part
and 350 pm long basal body; signa absent; pec-
tinations almost invisible or absent. Accessory
sac very long and heavily folded; ductus sper-
mathecae without coils or sclerites. Abdominal
tip very wide, rounded.

Bionomics (Figs. 2-7). Host-plant: Hes-
peromeles obtusifolia (Pers.) Lindl (Rosaceae)
(Figs. 2, 3). Larva pale yellow with pale ochre
intestine and dark brown head; mines in leaves
in January and, judging from observed nu-
merous old (empty) leaf-mines, in December.
Leaf-mine (Figs. 4-6) starts as a narrow gallery
with an interrupted line of black-brown frass;
later it develops abruptly into a large blotch
with black-brown frass irregularly scattered,
but most of it remains accumulated in the basal
part of the blotch (Figs. 4, 5). Larva spins its co-
coon outside of the mine. Cocoon dark beige-
brown; length about 2.8 mm, maximal width
1.5-1.6 mm. Exit slit on upper side of the leaf.
According to the “Formula of Evaluation of
Abundance and Occurrence of Leaf-Miners”
(see Diskus, Stonis 2012: 52-54), Stigmella
circinata is not a rare species: rather abundant
mining of the new species was observed in two
rather separated localities of the equatorial An-
des in Ecuador.

Distribution (Figs. 1, 74). This species oc-
curs in the Andes of Ecuador in tropical mon-
tane and cloud forests at altitudes of about
2800-3100 m.

Etymology. The species name is derived
from the Latin circinatus (rounded) in refer-
ence to the rounded shape of the male genital
capsule, juxta, the blotch-like mine, and rather
rounded leaves of the host-plant.

Remarks. Stigmella circinata represents
a very distinctive species. Because of the ur-
gency to name this species for further taxo-
nomic and trophic analysis, Stigmella circinata,
as an exception, was described on the basis
of the highly specific male and female genita-

lia and leaf-mines. Details of male and female
adult scaling remain unknown because all cur-
rently available type series specimens were dis-
sected from adults in a pupal skin and acciden-
tally no pinned specimens were preserved.

Stigmella rubiphagiella Diskus & Stonis, sp. nov.

Type material. Holotype: &, ECUADOR:
Pichincha Province, 11 km NW Aldag, 0°26'
45"S, 78°37'34"W, elevation 3090 m, mining
larvae on Rubus sp. (Rosaceae), 12.1.2005, field
card no. 4810, A. Diskus & J. R. Stonis, genitalia
slide no. AD7604 (from an adult in pupal skin)
(ZMUQ).

Diagnosis. The combination of a specific
gnathos (see Fig. 17); valva with two distinc-
tive, pointed processes; long lobes of vinculum;
large uncus; specific set of cornuti (see Figs. 20,
21); specific leaf-mine (see Fig. 15); and a slen-
der, beige-white cocoon inside of the leaf-mine
distinguishes S. rubiphagiella sp. nov. from all
other Stigmella species, including all members
of the S. imperatoria group.

Male (See Remarks).

Female. Unknown.

Male genitalia (Figs. 16-21). Capsule sig-
nificantly longer (380-285 pm) than wide
(200 um). Uncus very wide, with lobes. Gnathos
almost U-shaped, with two caudal processes and
very slender central plate. Valva 240-245 um
long, 55-65 um wide, with two distinctive api-
cal processes; transtilla without sublateral pro-
cesses. Juxta almost membranous, indistinctive
(Fig. 16). Vinculum with very large lateral lobes.
Phallus (Figs. 20, 21) 270 pum long, 70-80 pm
wide; vesica with unique set of cornuti compris-
ing 2-3 clusters of spine-like cornuti.

Bionomics (Figs. 13-15). Host-plant: Ru-
bus sp. (Rosaceae) (Figs. 2, 3). Larva pale
brownish yellow with brown intestine and dark
brown head; mines in leaves in January. Leaf-
mine (Figs. 13, 15) reminds of a large elongated
blotch with black-brown frass scattered irregu-
larly (Figs. 4, 5). Larva spins its cocoon inside of
the mine. Shape of the cocoon rather unusual,
narrow; length about 2.4 mm, maximal width
about 1 mm. Exit slit on upper side of the leaf.
According to the “Formula of Evaluation of
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larva pale brownish yeIIoW .
* with brown intestine -~

Figs. 13-21. Stigmella rubiphagiella Diskus & Stonis; 13, 15 - leaf-mine; 14 - cocoon; 16-19 — male geni-
talia, genitalia slide no. AD760, holotype, details of capsule with phallus removed (ZMUC); 20, 21 - same,
phallus
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Abundance and Occurrence of Leaf-Miners”
(see Diskus, Stonis 2012: 52-54), Stigmella ru-
biphagiella is a rare species: it has been observed
only in a single locality and is characterized by
very scanty mining (2-3 leaf-mines).

Distribution (Fig. 74). This species occurs
in the equatorial Andes (Ecuador: Pichincha
Province) in tropical montane or cloud forests
at the altitude of about 3100 m.

Etymology. The species is named after
the host-plant genus Rubus L. combining Latin
Rubus (blackberries, dewberries) with phagus
(an eater), in reference to the feeding habit of
the larvae of S. rubiphagiella.

Remarks. Stigmella rubiphagiella represents
a distinctive species. Because of the urgency
to name this species for further taxonomic
and trophic analysis, Stigmella rubiphagiella,
as an exception, was described on the basis of
the specific male genitalia and leaf-mines. De-
tails of male adult scaling remain unknown be-
cause the holotype was dissected from adult in
a pupal skin and accidentally no pinned speci-
men was preserved.

Stigmella nubimontana Puplesis & Diskus, 2002

Material examined. 1 &, 2 @, ECUADOR:
Pichincha Province, 11 km NW Aldag, 0°26'
44"S, 78°37'36"W, elevation 3085 m, mining
larvae on Rubus sp. (Rosaceae), 12.1.2005, field
card no. 4809, A. Diskus & J. R. Stonis, geni-
talia slides nos. AD7903, AD8279, AD828%
(ZzMUCQC).

Remarks. The species was described by Pu-
plesis and Diskus (Puplesis et al., 2002) exclu-
sively on the basis of male material collected in
Papallacta, Ecuador. In this paper we provide
photographs of discovered females for the first
time (Figs. 22, 26); we also provide the first
photographic documentation of male genitalia
and leaf-mines (Figs. 65, 66) and add new dis-
tribution data from Aléag, Pichincha Province,
Ecuador.

Stigmella rubeta Puplesis & Diskus, 2002
Material examined. 2 &, 1 @, ECUA-
DOR: Pichincha Province, Tandapi, 0°25'26"S,

78°47'44"W, elevation 1550 m, mining larvae
on Rubus sp. (Rosaceae), 8.i.2005, field card
no. 4798, A. Diskus & J. R. Stonis, genitalia
slides nos. AD7997, AD8373 (ZMUC).
Remarks. The species was described by Puple-
sis and Diskus (Puplesis et al., 2002). In this paper,
we provide the first photographic documenta-
tion of the female adult (Fig. 27), male genitalia
(Figs. 28, 29), and the leaf-mines (Figs. 67, 68).

Ectoedemia (Ectoedemia) morae
Diskus & Stonis, sp. nov.

Type material. Holotype: @, ECUADOR:
Pichincha Province, 11 km NW Aléag, 0°26'
46"S, 78°37'38"W, elevation 3095 m, mining
larvae on Rubus sp. (Rosaceae), 18.xi.2007,
field card no. 4924, A. Diskus, genitalia slide
no. AD838% (ZMUC). Paratypes: 2 4, 1 ¢,
same label data as holotype, genitalia slides nos.
ADS803d, AD8173, AD7972 (ZMUC).

Diagnosis. Belongs to the angulifasciella
group of the subgenus Ectoedemia Busck.
The combination of a wide, distally rounded
caudal process of gnathos in the male genitalia,
ductus spermathecae with 4.5-5 coils in the fe-
male genitalia, black rounded cocoon, and
a very shiny forewing of the adult distinguishes
S. morae sp. nov. from all other Ectoedemia spe-
cies, including the most related members of
the E. angulifasciella group.

Male. Similar to female, however, antenna
slightly longer, scaling tends to be slightly darker
and less shiny to compare with female (see Re-
marks).

Female (Fig. 37). Forewing length about
2.0 mm; wingspan about 4.5 mm. Head: palpi
grey, glossy; frontal tuft pale ferruginous; col-
lar indistictive, comprised of piliform scales;
scape golden cream with blue iridescence; an-
tenna as long as half the length of forewing;
flagellum with 27-28 segments, black-grey to
dark grey on upper side and underside. Tho-
rax and tegula black-brown with strong blue
iridescence. Forewing with three areas densely
speckled with black-brown scales (at certain
angle of view — with light or strong golden gloss
and some purple iridescence), and three areas
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Figs. 22-31. Rubus-feeding species. 22 - Stigmella nubimontana Diskus & Stonis, female adult AD828
(ZMUCQ); 23 - same, male genitalia, slide no. AD790; 24 - same, valvae, holotype, after Puplesis et al.,
2002 (BMNH); 25 - same, phallus, slide no. AD790 (ZMUC); 26 - same, female genitalia, slide AD828;
27 - Stigmella rubeta Diskus & Stonis, female adult (ZMUC); 28 - same, male genitalia, slide AD799
(ZMUCQ); 29 - same, phallus, slide no. AD837; 30 — same, male genital capsule, holotype, after Puplesis et
al., 2002 (BMNH); 31 - same, female genitalia, paratype, after Puplesis et al., 2002 (BMNH)
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Figs. 32-37. Ectoedemia morae DiSkus & Stonis, sp. nov. 32-35 - leaf-mines; 36 — cocoon; 37 - female adult,
holotype (ZMUC)



Rosaceae-feeding Nepticulidae (Lepidoptera) of South America some taxonomic and trophic... 259

100 pm e 100 pm 100 ym

Figs. 38-44. Genitalia of Ectoedemia morae Diskus & Stonis, sp. nov. 38 — male genitalia, slide no. AD817,
paratype; 39 — capsule of male genitalia, slide no. AD803, paratype; 40 — same, phallus; 41 — male genitalia,
slide no. AD817, paratype; 42 — female genitalia, slide no. AD838, holotype; 43 — signum, slide no. AD797,
paratype; 44 - same, bursa copulatrix and ductus spermathecae (ZMUC)
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(fasciae) of silvery shiny scales with blue irei-
descence; fringe grey with strong golden gloss;
underside of forewing brown-black, without
spots. Hindwing grey with light purple and
blue iridescence on upper side, dark grey on
underside, without spots; its fringe grey with
some golden gloss distally. Legs brownish grey
to dark grey with some purple iridescence on
upper side and underside, except hindlegs
which covered in brown-black scales on upper
side. Abdomen dark grey, very glossy.

Male genitalia (Figs. 38-41). Capsule round-
ed, 185 pum long, 190 pm wide. Uncus short but
wide. Gnathos V-shaped, with one large, distally
rounded apical process. Valva 135-160 pum long,
40-55 um wide, with one apical process; inner
lobe not bulged; transtilla with long sublateral
processes. Vinculum very short, without lateral
lobes. Phallus (Fig. 40) 190-200 um long, 50-
70 um wide.

Female genitalia (Figs. 42-44). Total length
705-760 um. Anterior and posterior apophy-
ses almost equal in length. Vestibulum without
sclerites. Corpus bursae 500 pm long, 230 um
wide, with distinctive but rather sparse pecti-
nations (except the basal part) and with two
asymmetrical signa (Figs. 43, 44). Ductus sper-
mathecae without 4.5-5 coils. Abdominal tip
very wide, rounded or truncated.

Bionomics (Figs. 32-36). Host-plant: Ru-
bus sp. (Rosaceae). Larva pale green with dark
green intestine and brown-black head; mines
in November. Leaf-mine (Figs. 32-35) starts as
a narrow gallery entirely filled with black-brown
frass; further on it develops abruptly into a large
blotch with black-brown frass compactly accu-
mulated in basal part of the blotch. Larva spins
its cocoon outside of the mine. Cocoon almost
black, slightly glossy, rounded; length about
2.2 mm, maximal width 1.7 mm. Exit slit on up-
per side of the leaf. According to the Formula
of Evaluation of Abundance and Occurrence of
Leaf-Miners” (see Diskus, Stonis 2012: 52-54),
Ectoedemia morae is not a rare species: very
abundant mining of the new species has been
observed, though only in a single locality.

Distribution (Figs. 1, 74). This species oc-
curs in the Andes of Ecuador in tropical mon-

tane and cloud forests at altitudes of about
2800-3100 m.

Etymology. The species name is derived
from the Spanish name of the host-plant (mora).

Remarks. The type series is comprised of
five specimens: three males (paratypes) and two
females (holotype and paratype). In the species
description, contrary to common practice, de-
tails of the scaling were described on the female
holotype (not male) because the female holo-
type specimen was much better preserved (not
rubbed) in comparison with the male speci-
mens: one male specimen was slightly rubbed
(and placed into a plastic tube) and the remain-
ing two specimens were dissected from adults
in a pupal skin; therefore, not a single adult of
these specimens has been preserved for collec-
tion (only genitalia slides).

Documentation of the newly discovered leaf-
mines of Nepticulidae on Rosaceae plants
Leaf-mines on Prunus (possibly P. huatensis
Pilger)

ECUADOR, Loja Province, about 13-20 km SE
Loja, Podocarpus National Park, near Cajanu-
ma centre and refugio, 4°04'53"S, 79°09'55"W,
elevation about 2200 m (Fig. 74).

Larvae pale yellow with bright green intes-
tine; mine in February and, judging from ob-
served vacant leaf-mines, in January. Leaf-mine
reminds of a gradually widening, sinuous, or
strongly contorted gallery (Figs. 47-49). Lar-
val exit slit on upper side of the leaf. The doc-
umented leaf-mines belong to an unknown
Nepticulidae species (possibly to the genus
Stigmella Schrank).

Leaf-mines on Hesperomeles obtusifolia
(Pers.) Lindl
ECUADOR, Pichincha Province, 45 km E Quito,
0°16'07"S, 78°16'25"W, elevation 3290 m (Fig. 74).
Larvae yellow; mine in January. Leaf-mine
(Figs. 52, 53) reminds of a slender, slight-
ly widening, sinuous gallery (not widening
into a blotch as in Stigmella circinata sp. nov.
(Figs. 4, 5). Larval exit slit on upper side of
the leaf. The documented leaf-mines belong to
an unknown Stigmella taxon.
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Figs. 45-53. Documentation of leaf-mines of unknown Nepticulidae taxa on Prunus L. and Hesperomeles
Lindl. 45, 46 - host-plant Prunus (possibly P. huatensis Pilger); 47-49 - leaf-mines on Prunus sp. (possibly
P. huatensis Pilger), Ecuador, SE Loja, 4°04'53"S, 79°09'55"W, elevation about 2200 m; 50, - host-plant Hes-
peromeles obtusifolia (Pers.) Lindl; 51-53 - leaf-mines on H. obtusifolia, Ecuador, 45 km E Quito, 0°16'07"S,
78°16'25"W, elevation 3290 m
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Figs. 54-73. Documentation of leaf-mines. 54, 55 — Stigmella lachemillae Diskus & Stonis on La-
chemilla orbiculata (Ruiz & Pav.) Rydb., Ecuador, 25 km NW Riobamba, 1°31'20"S, 78°50'27"W,
3980 m; 56 — host-plant Alchemilla procumbenscens; 56, leaf-mines on A. procumbescens, Ecua-
dor, 30 km NE Pallatanga, 1°52'41"S, 78°54'11"W, 3025 m; 58 - host-plant Polylepis pauta Hi-
eron.; 59 - leaf-mines on Polylepis racemosa Ruiz & Pav. Peru, Junin Province, Ondores, elevation
4100 m; 60 - leaf-mine of Stigmella species 763 or S. species 764 (see Stonis et al., 2016); 61,
62 - Stigmella polylepiella Diskus & Stonis on Polylepis racemosa Ruiz & Pav., Peru, NW of Cuzco,
13°15'31"S, 72°15'54"W, 2850 m; 63, 64 — leaf-mines on Acaena elongata L., Ecuador, NW Rioba-
mba, 1°31'20"S, 78°50'27"W, 3900 m; 65, 66 — Stigmella nubimontana Diskus & Stonis on Rubus
sp., Ecuador, 11 km NW Aldag, 0°26'44"S, 78°37'36"W, 3085 m; 67, 68 — Stigmella rubeta Diskus
& Stonis on Rubus sp., Ecuador, Tandapi, 0°25'26"S, 78°47'44"W, 1550 m; 69, 70 - leaf-mines on
Rubus sp., Colombia, Parque Chicaque, 4°36°21”N, 74°18’24”W, 2550 m; 71 - leaf-mines on Rubus
sp., Ecuador, SE Loja, 4°04'53"S, 79°09'55"W, 2200 m; 72, 73 - leaf-mines on Rubus niveus Thunb.,
Ecuador, Banos, 1°23'44"S, 78°26'14"W, 1855-2200 m
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Leaf-mines on Alchemilla procumbescens
ECUADOR, Chimborazo Province, ca. 30 km
NE Pallatanga, 1°52'41"S, 78°54'11"W, eleva-
tion 3025 m (Fig. 74).

Larvae yellow; mine in January. Leaf-mine
(Fig. 57) reminds of a slender gallery widen-
ing into a blotch. Larval exit slit on upper side of
the leaf. The documented leaf-mines belong to
an unknown Stigmella taxon, possibly related but
different from the other Ecuadorian Andean spe-
cies S. lachemillae Diskus & Stonis (Figs. 54, 55).

Leaf-mines on Acaena elongata L.
ECUADOR, Chimborazo Province, 25 km NW
Riobamba, 1°31'20"S, 78°50'27"W, elevation
about 3900 m (Fig. 74).

Larvae pale yellow with brown heads; mine
in early January and, judging from observed
vacant leaf-mines, in December. Leaf-mine
(Figs. 63, 64) reminds of a slender gallery
with a wide interrupted line of brown-black
frass; further the gallery widens into a large

blotch. Larval exit slit on upper side of the leaf.
The documented leaf-mines belong to an un-
known Stigmella taxon.

Leaf-mines on Rubus sp.

COLOMBIA, Cundinamarca Department, San
Antonio del Tequendama municipality, Parque
Chicaque, 4°36'21"N, 74°18'24"W, cloud forest,
elevation 2550 m (Fig. 74).

Larvae mine in early February and, judging
from observed vacant leaf-mines, in January.
Leaf-mine (Figs. 63, 64) reminds of a long slen-
der gallery almost entirely filled with brown-
green and green frass. Larval exit slit on upper
side of the leaf. The documented leaf-mines be-
long to an unknown Stigmella taxon.

Leaf-mines on Rubus sp.

ECUADOR, Loja Province, about 13-20 km SE
Loja, Podocarpus National Park, near Cajanu-
ma centre and refugio, 4°04'53"S, 79°09'55"W,
elevation about 2200 m (Fig. 74).

Documented leaf-mines
on Alchemilla (Figs. 56, 57)

Documented [CEIANES
on Prunus (Flgs 45-49)

Documented [CEIENES
on Rubus (Flg 7)

Documented leaf-mines
on Rubus (Figs. 72, 73)

Documented leaf-mines
on Acaena (Figs. 63, 64)

Documented [CEIANES
on Po/ylep/s (Fig. 59)

Fig. 74. Records of the Rosaceae-mining Nepticulidae in South America; *- it expected to be a Polylepis-

feeding species (for this reason, S. imperatoria was included in the current review)
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The hemargyrella group ] [ The circinata group ] [ The sorbi group
[shared]** Long phallus with apical sclerite * [shared]**
(LI p
=2 ] Vesica with a band of large spine- Vesica with a band
g L like and minute scallop-like cornuti without scallop-like cornuti |
Phallus with manica ] [ Phallus without manica ] Phallus with manica
[shared] *** Uncus distinctly bilobed ] Uncus with four small lobes
(]
= ~ r - N
2 [shared] Vinculum short Vinculum very long
S U J L J
s
g s ™ 4 A
o [shared] Valva with one apical process Valva with two apical processes
(]
< \ ) L J
=
Juxta absent ] [ Juxta present, specific Juxta absent

S - \
s [shared] **** Accessory sac very long, Accessory sac small or absent
= heavily folded L )
S
Q
g Bursa copulatrix Bursa copulatrix Bursa copulatrix
e with or without pectinations ) | with indistinctive pectinations with or without pectinations
S r \ , ~
= | Leaf-mine as a slender galle Leaf-mine as a slender gallery shared
5 L S ) abruptly widening to a blotch . [ ] )
B
o ™) e ™
2 H_ost-plants_ Faggce_ae, Host-plants: Rosaceae [shared]
I Sapindaceae, Caprifoliaceae ) L )
8
E -
£ [ Distribution: Europe and Asia ] Distribution: South America ] [ Distribution: Europe and Asia ]
E \

Fig. 75. Diagnostics of the Stigmella circinata species group (*- possibly a synapomorphic character;

however, a phylogenetic analysis is needed; ** - apical sclerite may be absent in some species;

A _ oy

cept S. speciosa (Frey); **** — except S. speciosa (Frey) and S. hemargyrella (Kollar, 1832))

Larvae mine in early February and, judging
from observed numerous vacant leaf-mines, in
January. Leaf-mine starts as very slender and
short gallery entirely filled with blackish green
or black frass; further on the gallery abruptly
widens into a blotch with irregularly scattered
black frass (Fig. 71). Larval exit slit on upper

side of the leaf. The documented leaf-mines be-
long to an unknown Stigmella taxon.

Leaf-mines on Rubus niveus Thunb.
ECUADOR, Tungurahua Province, Bafios,
1°23'44"S, 78°26'14"W, elevation 1855-2200 m
(Fig. 74).
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Larvae pale yellow with pale brown heads;
mine in early February and, judging from ob-
served vacant leaf-mines, in January. Leaf-mine
starts as a very slender and long sinuous gal-
lery with a line of black-brown frass; further on
the gallery gradually widens (Figs. 72, 73). Lar-
val exit slit on upper side of the leaf. The docu-
mented leaf-mines belong to an unknown Stig-
mella taxon, possibly related but different from
the other Ecuadorian Andean Rubus-feeding
species S. nubimontana Puplesis & Diskus (see
Figs. 67, 68).

DISCUSSION

The Rosaceae-feeding fauna. In the Holarc-
tics, the Rosaceae-feeding Nepticulidae form
a very large fraction (about 100 species, 28%)
of the trophically studied species of the pygmy
moths family (Remeikis et al., 2016), whereas
in the Neotropics, the Rosaceae-mining Nep-
ticulidae are based only on 18 records, which
currently include ten species, eight of which
are named (Ectoedemia morae Diskus & Stonis,
sp. nov.; Stigmella lachemillae Diskus & Stonis;
S. rubeta Puplesis & Diskus; S. nubimontana
Puplesis & Diskus; S. circinata Diskus & Ston-
is, sp. nov.; S. rubiphagiella Diskus & Stonis,
sp. nov;; S. polylepiella Diskus & Stonis; and
possibly S. imperatoria Puplesis & Robinson)
and two unnamed (S. species 763 and S. spe-
cies 764). We assume that the relatively low
number of species trophically associated with
Rosaceae plants can be explained not only by
unsufficient collecting but also by two other
reasons: (1) specific, partially restricted, distri-
bution of the host-plant family in South Ameri-
ca, (2) largely in contrast to the Holarctic fauna,
distinctive predominance of Asteraceae-feeders
in the Neotropical or even Ando-Patagonian
fauna (Remeikis et al., 2016).

It is not surprising that all currently known
records of the Rosaceae-feeding Nepticulidae
come from the Andes of Colombia, Ecuador,
and Peru (Fig. 74) because in South America,
the host-plant family is characterized by rather
low species diversity in the moist tropical forest
(including the rainforest) and the American de-

serts. The Rosaceae-feeding fauna described in
this paper is undeniably only the tip of an iceberg.

The currently known range of host-plants
of the Rosaceae-feeding Nepticulidae includes
seven genera of the rose family: Lachemilla
Rydb. (one nepticulid species), Alchemilla (one
unknown taxon judging from the document-
ed leaf-mines; Figs. 56, 57), Acaena L. (one
unknown taxon judging from documented
theleaf-mines; Figs. 63, 64), Hesperomeles Lindl.
(one nepticulid species and one unknown tax-
on judging from the documented leaf-mines;
Figs. 51-53), Prunus L. (one unknown taxon
judging from the documented leaf-mines;
Figs. 47-49), and Polylepis Ruiz & Pav. (three or
four species and one unknown taxon judging
from the documented leaf-mine; Fig. 59). How-
ever, most of the leaf-mining Nepticulidae spe-
cies feed on Rubus L. (four nepticulid species
and three unknown taxa judging from the doc-
umented leaf-mines; Figs. 69-73).

Taxonomic diversity. Generic composition of
this Rosaceae-feeding fauna is rather uniform: ex-
cept for one (Ectoedemia morae), all other species
belong to the genus Stigmella Schrank. The domi-
nance of Stigmella among the Rosaceae-feeders in
South America is probably not an artefact. This
genus is the world’s largest and most widespread
genus of Nepticulidae, occurring from the tundra
and boreal forests to tropical rainforests or semi-
deserts. Among the discovered Stigmella species
associated with Rosaceae, some are rather similar
and, therefore, are likely to be closely related. For
diagnostic purposes, such clusters of similar spe-
cies are traditionally named as species groups, i. e.
Stigmella lachemillae, S. nubimontana, and S. ru-
beta are attributed to two different species groups
errected in a forthcoming paper (Stonis et al., in
prep.); S. polylepiella, S. imperatoria, and S. rubi-
phagiella, to the newly designated S. imperatoria
group; see below.

However, the discovered Rosaceae-feeding
Stigmella species generally exhibit a remarkable
range of morphological structures, particularly
S. species 763 and S. species 764: they have not
been attributed to any species group yet and are
awaiting additional research (including molec-
ular studies).
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Designation of the Stigmella imperatoria
group. Diagnostics: forewing very glossy. In
male genitalia, phallus with specific cluster(s)
of small cornuti; valva with one or two api-
cal processes; uncus with three to four caudal
papillae; gnathos with two long and slender,
closely juxtaposed or separated caudal pro-
cesses and medially slender plate; vinculum
with large lateral lobes. Currently the group
comprises three closely similar but still clearly
different Andean species: one from Ecuador
(Stigmella rubiphagiella) and two from Peru
(S. imperatoria and S. polylepiella). Trophic
relationships: two species are known as leaf-
miners on Rubus and Polylepis (Rosaceae). It is
assumed that all the species of the group might
be Rosaceae feeders, including S. imperatoria,
which probably is a Polylepis-feeding species
(for this reason, the latter species was included
in the current review). Moreover, the docu-
mented leaf-mines of an unknown taxon (see
Fig. 59 or in Stonis et al., 2016b: Figs. 27-32)
were collected in the same area as all currently
known adults (the type series) of S. imperatoria
(Fig. 74); therefore the leaf-mine illustrated in
Fig. 59 might belong to S. imperatoria.

Designation of the Stigmella circinata spe-
cies group. This new group is the most similar
and probably closely related to the boreal S. he-
margyrella and S. sorbi groups; all these three
groups (including the S. circinata group) share
one very distinctive character (Fig. 75). It is in-
teresting that in its male and female genitalia,
the S. circinata group appears much more simi-
lar to the S. hemargyrella group than to S. sorbi
group, whereas in its feeding habits (species
biology), on the contrary, to the S. sorbi group.
Unique diagnostic characters of S. circinata
group (or at least the ones which distinguish
the group from both most similar groups) are
a highly specific, rounded juxta, and a phallus
without manica. Currently the group comprises
only one species known from the equatorial An-
des, but more species are expected to be discov-
ered in future.
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PIETU AMERIKOS NEPTICULIDAE
(LEPIDOPTERA), TROFISKAI SUSIJUSIU SU
ROSACEAE, TYRIMAI ATSKLEIDE TAKSO-
NOMINE IR TROFINE RUSIU JVAIROVE

Santrauka

Straipsnyje pateikti naujausi Piety Amerikos Rosa-
ceae augalus minuojan¢iy mazyjy gaubtagalviy
(Nepticulidae) tyrimy rezultatai trumpai apzvel-
giant ir apibendrinant anksciau paskelbtus duo-
menis apie Nepticulidae, kurie mitybos rysiais yra
susije su erskétiniy augaly $eima. ApraSomos trys
naujos mokslui rasys: viena Hesperomeles obtusifo-
lia (Pers.) Lindl lapy minuotoja (Stigmella circinata
Diskus & Stonis, sp. nov.) ir dvi Rubus spp. lapy mi-
nuotojos (S. rubiphagiella Diskus & Stonis, sp. nov.,
ir Ectoedemia morae Diskus & Stonis, sp. nov.); vi-
sos §ios naujos rasdys buvo aptiktos Andy kalnuo-
se, ties pusiauju. Taip pat straipsnyje pirma karta
dokumentuotos Acaena L., Rubus L., Prunus L. ir
Hesperomeles Lindl lapy minos, kurios priklauso iki
$iol neaprasytiems Stigmella Schrank taksonams.
Pirma kartg apraSoma ir iki $iol nezinoma Stigmella
nubimontana Puplesis & Diskus patelé, skelbia-
mos S. nubimontana Puplesis & Diskus ir S. rubeta
Puplesis & Diskus miny nuotraukos.

Nustatyta, kad aptiktos Rosaceae augalus mi-
nuojanciy mazyjy gaubtagalviy rasys tarpusavyje
yra ganétinai skirtingos tiek morfologijos, tiek tak-
sonomijos poziariu. Remiantis suaugéliy genitalijy
struktiry ir lervy pozymiais, Stigmella gentyje is-
skirta nauja S. circinata rasiy grupé, kuri palyginta
su artimai gimini$komis Holarktyje paplitusiomis
S. hemargyrella ir S. sorbi grupémis.

Raktazodziai: Ectoedemia Busck, lapy minos,
mazieji gaubtagalviai, naujos rasys, Nepticulidae,
Piety Amerika, Rosaceae, Stigmella Schrank



