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The trophic association of Nepticulidae with Nothofagus in An-
dean Patagonia has been speculated about but never conclusively 
demonstrated. This study provides the  first definitive evidence 
that the  species of the  Stigmella purpurimaculae group are leaf 
miners of Nothofagus spp., with documented mines and male 
genital structure analysis of two species reared from Nothofagus. 
Additionally, we describe three new Stigmella species from Hon-
duras, which, despite the geographic distance from Andean Pa-
tagonia, share key genital traits with the S. purpurimaculae group. 
While these species exhibit some external differences, their mor-
phological similarities raise intriguing questions about potential 
evolutionary connections. 
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INTRODUCTION

Nothofagus from a  biogeographical perspec-
tive. Nothofagus Blume, commonly known as the 

southern beeches, is an iconic genus in austral 
biogeography studies. It is the  sole genus within 
the family Nothofagaceae Kuprian., considered a 
monophyletic group and a  sister taxon to other 
members of the order Fagales (Hill, Read, 1991). 
Molecular studies, consistent with fossil-based 
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estimates, indicate that Nothofagaceae diverged 
from other Fagales approximately 93–83.5 mil-
lion years ago (Cook, Crisp, 2005).

Currently, southern beeches are found in 
temperate forests of the Southern Hemisphere, 
with 35 extant species classified into four sub-
genera, distinguished by morphology and DNA 
analysis: Fuscospora, found in New Zealand, 
Tasmania, and southern South America; Lopho-
zonia, in New Zealand, Australia, and southern 
South America; Nothofagus (sensu stricto), 
in southern South America; and Brassospora, 
in New Guinea and New Caledonia (Hill, 
2001). Heenan and Smissen (2013) argue that 
the  morphological and molecular distinctions 
among these subgenera are significant enough 
to warrant their recognition as four separate 
clades of generic rank. This distribution pattern 
around the southern Pacific Rim suggests that 
the spread of Nothofagus can be traced back to 
the  ancient supercontinent Gondwana, when 
present-day Antarctica, Australia, Africa, and 
South America were connected as a  common 
landmass approximately 80–90 million years 
ago (Swenson et al., 2001).

Extensive fossil evidence, including that 
from Antarctica, supports the  hypothesis that 
Nothofagus originated in western Gondwana 
(Taylor et al., 2024), was not found in Africa, 
and was a  significant component of the  pri-
mordial vegetation on Gondwanan landmasses 
over a  long period during the  late Cretaceous 
and Cenozoic eras, before the  supercontinent 
broke apart (Swenson et al., 2001; Cook, Crisp, 
2005). According to the widely accepted theory 
of tectonic plate drift, the breakup of Gondwa-
na – where Antarctica, Australia, New Zealand, 
New Caledonia, New Guinea, and South Amer-
ica separated – is thought to have contributed 
to many of the disjunct biogeographic patterns 
observed today in Southern Hemisphere biota 
(Swenson et al., 2001).

Notably, biogeographic analyses by Swen-
son et al. (2001) and the  panbiogeographi-
cal evidence presented by Heads (2006) align 
with a full vicariance scenario, suggesting that 
tectonic drift primarily explains the  current 
distribution of Nothofagus. Nevertheless, dif-

ferent biogeographic analyses have produced 
conflicting interpretations. Debate persists 
regarding the  relative contributions of vicari-
ance, terrestrial dispersal prior to Gondwana’s 
breakup, and post-breakup oceanic dispersal 
(Cook, Crisp, 2005). Several authors (Linder, 
Crisp, 1995; Swenson et al., 2001; Sanmartín, 
Ronquist, 2004; Cook, Crisp, 2005; Knapp et 
al., 2005) have argued that the sister-group re-
lationships between Australia and New Zea-
land in subgenera Lophozonia and Fuscospora 
are incongruent with the  pattern expected 
under a vicariance model. They reject the all-
vicariance scenario, noting that the  radiation 
of the  Nothofagus crown group is too recent. 
The independent divergences between Austral-
ian and New Zealand taxa in subgenera Lopho-
zonia and Fuscospora may have occurred less 
than 50 million years ago (and possibly much 
more recently), which is more than 30 million 
years after the opening of the Tasman Sea. Con-
versely, the molecular dates for divergences be-
tween Australasian and South American taxa 
align with the rifting events that separated Aus-
tralia, Antarctica, and South America between 
50 and 30 million years ago (Cook, Crisp, 2005).

In summary, while Nothofagus was tradi-
tionally thought to have limited dispersal ca-
pability (Crisci et al., 2003), current evidence 
suggests that both vicariance and dispersal 
processes have influenced the genus’s present-
day distribution patterns (Cook, Crisp, 2005). 
This dual influence of vicariance and dispersal 
adds complexity to the biogeographical history 
of Nothofagus and highlights the intricate pro-
cesses shaping Southern Hemisphere biota.

Nothofagus in Andean Patagonia. The tem-
perate regions of the Southern Hemisphere lack 
direct analogs to the broadleaf deciduous forests 
of the Northern Hemisphere. Instead, these are-
as, under a humid subtropical climate, are char-
acterised by mixed evergreen forests composed 
of both broadleaf and needleleaf species. These 
forests are of significant biogeographic interest 
due to the presence of Gondwanian relicts, in-
cluding Araucaria pines (found in South Amer-
ica and Australia), Podocarpus species (present 
in South America, Africa, and Australia), and 
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the evergreen southern beech, Nothofagus (na-
tive to South America, Australia, and New Zea-
land) (Rogers, 2004).

Nothofagus first appeared in southern South 
America during the late Campanian period and 
was particularly abundant in southern Patago-
nia during the Palaeocene and Eocene epochs. 
Its distribution peaked during the Miocene but 
began retreating westward in the late Miocene 
as aridification increased across Patagonia (Pu-
jana et al., 2021). Today, the northernmost ex-
tent of the genus is found at La Campana Na-
tional Park and the  Vizcachas Mountains in 
central Chile.

The striking morphological similarity among 
Nothofagus species across Southern Hemi-
sphere landmasses, along with their persistence 
in comparable habitats, provides compelling 
evidence that these trees have remained large-
ly unchanged since the breakup of Gondwana 
(Rogers, 2004).

While modern Nothofagus species predomi-
nantly inhabit cool, isolated, high-altitude en-
vironments at temperate and tropical latitudes, 
fossil records reveal that the genus once thrived 
in significantly warmer climates (Carpenter et 
al., 2012).

Currently, South America is home to twelve 
species of Nothofagus (POWO, 2025): N. ales-
sandrii Espinosa (Central Chile), N.  alpina 
(Poepp. & Endl.) Oerst. (Southern Argentina, 
Central and Southern Chile), N.  antarctica 
(G.  Forst.) Oerst. (Southern Argentina, Cen-
tral and Southern Chile), N. betuloides (Mirb.) 
Oerst. (Southern Argentina, Southern Chile), 
N.  dombeyi (Mirb.) Oerst. (Southern Argen-
tina, Central and Southern Chile), N.  glauca 
(Phil.) Krasser (Central Chile), N. macrocarpa 
(A.DC.) F.  M.  Vázquez & R.  A.  Rodr. (Cen-
tral Chile), N. nitida (Phil.) Krasser (Southern 
Chile), N.  obliqua (Mirb.) Oerst. (Southern 
Argentina, Central and Southern Chile), N pu-
milio (Poepp. & Endl.) Krasser (Southern Ar-
gentina, Central and Southern Chile), N. rutila 
Ravenna (Central Chile), and N. × leoni Espi-
nosa (Central Chile).

Nothofagus forests, forming part of the An-
dean-Patagonian woodlands, are ecologically 

isolated from other major South American for-
ests, creating island-like ecosystems with high 
levels of endemism. These forests are critically 
endangered, confined to a narrow, 60-kilome-
ter-wide strip along the  Andean foothills that 
extends intermittently for 1,500 kilometres, 
from Neuquén Province in Argentina to Tierra 
del Fuego (Rogers, 2004).

Phytophagous insects on Nothofagus. Ex-
tensive research has been conducted on phy-
tophagous insects associated with Nothofa-
gus. Notably, McQuillan (1993) reported that 
Nothofagus supports insects from at least 30 
genera in New Zealand. The sap-sucking insect 
fauna inhabiting Nothofagus in Chile, Australia, 
and New Zealand was reviewed by Carrillo-Li 
& Cerda (1987).

The insect fauna associated with Nothofa-
gus in Andean Patagonia has been the  focus 
of several studies, including those by Gentili 
and Gentili (1988) and Welch (1988). Among 
significant contributions, Claire Margaret Mc-
Donald’s dissertation, Herbivory in Antarctic 
Fossil Forests and Comparisons with Modern 
Analogues in Chile (McDonald, 2009), stands 
out as a thorough and invaluable resource, al-
beit not taxonomic in focus. Gall-inducing in-
sects in Andean Patagonia represent an espe-
cially rich component of the local insect fauna, 
with approximately 43 morphospecies across at 
least five insect orders identified (Quintero et 
al., 2014).

Some insect species associated with Nothofa-
gus have been recognised as pests. For example, 
the Saturniidae moth Ormiscodes amphimone is 
a phytophagous species whose caterpillars, dur-
ing massive outbreaks, can completely defoliate 
Nothofagus pumilio stands in Chilean part of 
Andean Patagonia (Carrillo-Li, Cerda, 1987; 
Altmann, 2011; Huerta-Fuentes et al., 2011; 
Paritsis et al., 2010; Piper, Fajardo, 2014).

Nothofagus-mining lepidopteran families 
were reviewed by McQuillan (1993) and Mc-
Donald (2009). Of particular phylogenetic and 
ecological significance is the genus Heterobath-
mia, discovered in Andean Patagonia. This ge-
nus is trophically linked to Nothofagus and rep-
resents a phylogenetically very archaic lineage 
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of Lepidoptera (Kristensen, Nielsen, 1983; Kris-
tensen, 1999). Heterobathmia is the only genus 
in the  family Heterobathmiidae and the  sole 
representative of the suborder Heterobathmii-
na, endemic to the region. Adult Heterobathmia 
moths feed on the pollen of Nothofagus, while 
their larvae mine the leaves of Nothofagus obli-
qua, N. antarctica, and N. pumilio (Kristensen, 
Nielsen, 1983; Kristensen, 1999; Wagner, 2013). 

In Andean Patagonia, Nothofagus dombeyi 
is mined by another phylogenetically primitive 
family, the  Incurvariidae, specifically by Basi-
leura elongata Nielsen & Davis, a species from 
the monotypic moth genus found in Argentina 
and described by Ebbe Nielsen and Donald 
R  Davis (Nielsen, Davis, 1981). Incurvariidae 
moths of the  genus Plesiozela (originally clas-
sified as Heliozelidae) have also been described 
from Nothofagus forests by Karsholt & Kris-
tensen (2003).

Among the  most intriguing discoveries of 
phylogenetically primitive moths feeding on Pa-
tagonian Nothofagus is Notiopostega atrata Davis 
(Opostegidae), which exhibits an outstanding 
biology. In general, the biology of Opostegidae 
is extremely poorly known worldwide (Puplesis, 
Robinson, 1999; Davis, Stonis, 2007). Biological 
data on the life cycle of the Patagonian N. atra-
ta originally came from an unpublished thesis 
submitted to the Universidad Austral de Chile, 
Valdivia in 1975 (Biología del Minador del Cam-
bium de Nothofagus dombeyi (Mirb.) Oerst., 
1–59 pp., by P. Carey Briones). A summary of this 
study was later published by Carey Briones et al. 
(1978). The host plant of N. atrata is Nothofagus 
dombeyi (Mirbel) Oerst. Upon hatching from 
the  egg, the  larva of N.  atrata enters the  leaf, 
mines into the  petiole, and then the  cambium 
layer of the terminal branch. The larva eventu-
ally reaches the main trunk, producing a charac-
teristic zig-zag gallery under the bark, extending 
up to seven metres down the trunk (Davis, Ston-
is, 2007). Pupation occurs in a  flattened, oval 
cocoon amidst the leaf litter and above the soil 
(Carey Briones et al., 1978; Davis, Stonis, 2007).

Nepticulidae (pygmy moths), a  sister fam-
ily to Opostegidae, is also one of the  basal 
phylogenetic clades of Lepidoptera. Accord-

ing to molecular dating analyses, this fam-
ily likely originated around 130 million years 
ago (Doorenweerd et al., 2016). The  oldest 
known fossils of Nepticulidae species are from 
the  102-million-year-old strata of the  Dakota 
Formation (USA), corresponding to the  latest 
Albian Stage of the Early Cretaceous (Dooren-
weerd et al., 2015). The larvae of pygmy moths 
are predominantly leaf miners with a  cosmo-
politan geographical distribution. To date, no 
fossil evidence of Nepticulidae leaf mines has 
been reported on Nothofagus (see Sohn et al., 
2012, and the  most comprehensive review to 
date by Doorenweerd et al., 2016). McQuillan 
(1993) observed that many leaf-mining Lepi-
doptera, mainly from the  Cretaceous, are not 
reliant on nectar during the  adult stage and, 
as a  result, would not be disadvantaged by 
the primitive anemophily of Fagales.

While revising the extant Nepticulidae fau-
na of New Zealand, Hans Donner and Chris-
topher Wilkinson (Donner, Wilkinson, 1989) 
re-described and illustrated Stigmella lucida 
(Philpott, 1919), a pygmy moth species whose 
larvae mine the leaves of the evergreen Nothof-
agus menziesii in New Zealand. According to 
Donner and Wilkinson (1989), ‘Nothofagus 
menziesii is the  only southern beech species 
with a nepticulid miner’.

As for South America, no reliable data had 
been published on Nepticulidae mining Nothof-
agus in Andean Patagonia. However, the  late 
Ebbe S Nielsen hypothesised that Nothofagus in 
Andean Patagonia could host unidentified Stig-
mella species or possibly represent a new genus. 
This hypothesis was likely based on his person-
al experience during the  research expeditions 
of the  ‘Misión Científica Danesa’ to Patagonia 
in 1978 and 1981. During these expeditions, 
Danish entomologists Ebbe S. Nielsen and Ole 
Karsholt collected a substantial amount of ma-
terial from the southern Andes (Argentina and 
Chile). However, all material from the Nothofa-
gus forests was collected either using light traps 
or by sweeping with nets during the  day, and 
no host associations were established. Thanks 
to Ole Karsholt and the late Prof. Niels P. Kris-
tensen DSc (ZMUC), all the collected material 



5 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2025. Vol. 71. No. 1

was transferred to the three first authors of this 
article for taxonomic identification and was 
later published in a series of scientific papers. 

In the  paper ‘Ten new species [...] belong-
ing to a  newly designated Stigmella purpuri-
maculae group’ by Jonas R. Stonis, Andrius Re-
meikis, and the late Donald R. Davis (Stonis et 
al., 2014), several species were described, with 
their adults collected from Nothofagus forests. 
Among these species, seven were included in 
the  newly established purpurimaculae group: 
Stigmella purpurimaculae Remeikis & Stonis, 
S. cana Remeikis & Stonis, S. truncata Remeikis 
& Stonis, S. sceptra Remeikis & Stonis, S. con-
creta Remeikis & Stonis, S. pseudoconcreta Re-
meikis & Stonis, and S.  quadrata Remeikis & 
Stonis. These species exhibited distinctive mor-
phological features previously unknown among 
other Stigmella species. Notably, many species 
of the  new group displayed a  ‘partial reduc-
tion’ of the phallus, dentate cornuti (in the male 
genitalia), and a  strongly developed utriculus, 
which in the female genitalia could be equal to 
or longer than the corpus bursae. Furthermore, 
some of these closely related species were col-
lected near Nothofagus pumilio (Poepp. & Endl.) 
Krasser. In the  biology descriptions provided 
in the paper, it was noted for Stigmella purpu-
rimaculae, S.  cana, and S.  truncata that ‘some 
specimens are collected around Nothofagus 
pumilio, but there is insufficient proof that this 
plant is the host plant of the species’ (Stonis et 
al., 2014). Despite this, it was hypothesised that 
if the  species are flying near Nothofagus trees, 
their larvae might be mining Nothofagus. As 
a result, it was suggested that the purpurimacu-
lae group, or at least some of its species, might 
be trophically associated with Nothofagaceae. 
However, in the absence of collected or docu-
mented leaf mines, this hypothesis could not be 
confirmed, and the paper emphasised the need 
for stronger evidence beyond speculation.

Defining the  Stigmella purpurimaculae 
group (Figs  1–8). The  original diagnosis of 
the  Stigmella purpurimaculae group, whose 
members were hypothesised to be Nothofagus 
feeders, was provided by Stonis et al. (2014). 
The  group is characterised by the  following 

morphological traits: forewings often featuring 
an apical purple spot; absence of androconial 
scales; a  frontal tuft that varies from fuscous 
brown to orange; in the male genitalia, a gna-
thos that is often broadly U-shaped (with lack-
ing anterior processes) or H-shaped (with short 
anterior processes), and partial thickening of 
the phallus tube (a partial reduction or partial 
chitinization); a  vesica with numerous small 
dentate cornuti; and absence of the manica. In 
the female genitalia, a weakly defined accessory 
sac, a strongly chitinised ductus spermathecae, 
and an unusually developed utriculus, which 
can sometimes be longer than the corpus bur-
sae, are present. Unique short, thickened spines 
may occur in the distal part of the corpus bur-
sae, and signa are absent.

At the time of the group’s designation, its bi-
ology was entirely unknown. Over 16 male and 
female adult specimens from three species of 
the purpurimaculae group were collected near 
Nothofagus pumilio (Poepp. & Endl.) Krasser, 
but there was insufficient evidence to con-
firm that Nothofagus serves as the  host plant 
(Stonis et al., 2014). When the group was first 
described, it included seven species found in 
the southern Andes (Argentina and Chile).

MATERIALS AND METHODS

Materials. The research materials from Hondu-
ras were obtained by the first author. Since 2023, 
Prof.  Dr  Jonas R.  Stonis, Senior Researcher at 
NRC, has been visiting the Delegation of the Eu-
ropean Union to Honduras and conducting 
voluntary research on the  biological diversity 
of Honduran forests (Stonis et al., 2024). This 
initiative is part of two long-term programmes 
between the  European Union and Honduras: 
the  Memorandum of Understanding between 
the Republic of Honduras and the European Un-
ion (‘Forest Partnership’) and the  Multiannual 
Indicative Programme of the  European Union 
for Honduras (2021–2024), which includes Pri-
ority Area 1: ‘Sustainable Management of Natural 
Resources and Climate Change’, with the partici-
pation of the Honduran Institute of Forest Con-
servation, Protected Areas, and Wildlife (ICF). 
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Figs 1–8. Diagnostics of the Stigmella purpurimaculae species group (after Stonis et al., 
2014). 1 – uncus and gnathos, S. sceptra Remeikis & Stonis; 2 – male genitalia, capsule, 
S. truncata Remeikis & Stonis; 3 – same, S. concreta Remeikis & Stonis; 4 – thickened 
spines, S. cana Remeikis & Stonis; 5 – female genitalia, S. sceptra; 6 – phallus and cor-
nuti, S. pseudoconcreta Remeikis & Stonis; 7 – same, S. truncata; 8 – same, S. concreta.
Diagnostic characters: a – broadly separated lateral lobes of uncus; b – H-shaped or U-shaped gnathos; 
c – valva with papillated inner lobe and prominent apical process; d – band-shaped transtilla with tiny 
or no sublateral processes; vinculum with usually well-developed lateral lobes; f – bursa with thickened 
spines; g – ductus spermathecae with thickened coils and long utriculus; h – tube of the phallus thick-
ened only in basal 1/3–2/3; I – cornuti, at least some are dentate



7 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2025. Vol. 71. No. 1

The materials used in this paper will be deposited 
in the collection of the Museum für Naturkunde 
(MfN), Berlin, Germany, following publication.

The materials from Argentina were neither 
collected nor deposited; all data for the  cur-

rent paper come from field observations by 
the  second author, Assoc. Prof.  Dr  Arūnas 
Diškus, who visited Argentina in February 
2019 (Figs 9–14). The field observations in Ar-
gentina led to the  discovery of Nepticulidae 

Figs 9–14. Habitats, along the approximately 450-km-long route from north of San Carlos de Bari-
loche (in the Province of Rio Negro) to the Province of Neuquén, starting from the localities along 
the southern and eastern side of Lago Nahuel Huapi, then in between Lago Correntoso and Lago 
Espejo Grande, up to the northern tip of Lago Traful; 9 – forest of Nothofagus dombeyi (Mirb.) 
Oerst.; 10–13 – various localities along the route; 14 – co-author Arūnas Diškus at fieldwork
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leaf mines on Nothofagus, which were photo-
graphed but not collected or preserved. Two 
genitalia mounts, which emerged from two 
pupae and represent two undescribed, new 
Stigmella species (microscope slide nos AD750 
and AD757), are held by the  Biosystematic 
Research Group (BRG), currently based at 
the  State Research Institute Nature Research 
Centre, Vilnius, Lithuania.

Methods. In the  current study, we em-
ployed the  collecting and specimen dissec-
tion methods outlined in Puplesis & Diškus 
(2003), Diškus & Stonis (2022), and Stonis et 
al. (2022a, 2022b, 2024). During our fieldwork 
in Honduras, we attracted moths to a  white 
screen using fluorescent lanterns powered by 
flashlight batteries, as well as the LepiLED lamp 
powered by power bank batteries with a  volt-
age of 5–13 V DC (Brehm, 2017). Male genital 
capsules were removed after macerating the ab-
domen in 10% KOH, followed by cleaning, and 
then mounted with the ventral side facing up. 
In many cases, the  phallus was removed and 
mounted separately alongside the  genital ar-
mature. Abdominal pelts were not preserved in 
this study. Permanent microscope slide prepa-
rations were photographed and examined using 
a  Leica DM2500 microscope equipped with 
a  Leica DFC420 digital camera (Stonis et al., 
2022c). Adults were measured and examined 
under a Lomo stereoscopic microscope (MBS-
10), and images were captured with a Leica S6D 
stereoscopic microscope paired with a  Leica 
DFC290 digital camera. For illumination of 
the  adult specimens, we used a  stereomicro-
scope ring light LED  60, which was attached 
directly to the stereomicroscope lens. The light 
intensity was adjustable, and the  colour tem-
perature ranged from 7000 to 11000  K, with 
a maximum illumination of 8000 Lux at a dis-
tance of 100 mm. Leaf mine and host plant pho-
tographs were taken using an Olympus TG-2 
camera, while habitat photos were captured 
with a Samsung A-52 smartphone.

The molecular study follows the  methods 
detailed in Stonis et al. (2024). All new se-
quences have been deposited in GenBank, and 
their accession codes are provided in the mo-

lecular trees presented below along the  new 
species descriptions.

RESULTS

Documentation of discovered Nepticulidae 
leaf mines on Nothofagus
During an extensive survey conducted along 
an approximately 450-km-long route from San 
Carlos de Bariloche (Province of Río Negro) 
to the northern tip of Lago Traful (Province of 
Neuquén), the following five different types of 
leaf mines of Nepticulidae were discovered and 
are documented below for the first time.

Species A (Figs 15–22):
Initial part of the leaf mine: fully filled with 

greenish-brown frass (Fig. 17).
Main gallery: characterised by a wide line of 

blackish-brown frass, often arranged in a spiral 
pattern (coiled and forming contorted arcs), 
with slender to medium-wide unfilled margins 
along the gallery track (Figs 18, 19, 21, 22).

Final part of the leaf mine: marked by a slen-
der line of black frass with wide unfilled mar-
gins (Figs 19, 22).

Larva: bright yellow with a dark green intes-
tine (Figs 19, 20).

Host plant: Nothofagus antarctica (G. Forst.) 
Oerst. (Figs 15, 16).

Species B (Figs 24–27): 
Initial part of the leaf mine: with brownish-

black frass and slender unfilled margins. 
Main gallery: characterised by a  slender 

to medium-wide line of black frass, often ar-
ranged in a  spiral pattern (coiled and form-
ing contorted arcs), with wide or medium 
wide unfilled margins along the gallery track 
(Figs 25, 27). 

Final part of the leaf mine: marked by a slen-
der line of black frass with wide unfilled mar-
gins (Fig. 27). 

Larva: greenish yellow with a  dark brown-
green intestine (Fig. 26). 

Host plant: Nothofagus obliqua (Mirb.) 
Oerst. (Figs 23, 24).

Species C (Figs 28–32):
Initial part of the leaf mine: fully filled with 

green-brown frass. 
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Figs 15–22. Detected Nepticulidae leaf mines on the deciduous Antarctic beech or ñire, Nothofagus ant-
arctica (G. Forst.) Oerst. 15, 16 – host plant; 17–22 – species A, leaf mines (vacant and with feeding lar-
vae), approximately 250 km N of San Carlos de Bariloche, 40°29'0''S, 71°36'37''W – 40°9'8''S, 71°34'25''W, 
845 m, 17–19.ii.2019, A. Diškus
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Figs 23–32. Detected Nepticulidae leaf mines on the deciduous Patagonian oak or roble pellín, Nothof-
agus obliqua (Mirb.) Oerst. 23 – host plant; 24–27 – species B, leaf mines (vacant and with feeding 
larvae), 40°9'9''S, 71°34'23''W, 690 m, 18.ii.2019, A. Diškus; 28–32 – species C, leaf mines with feeding 
larvae, 40°8'48''S, 71°37'29''W, 660 m
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Figs 33–39. Detected Nepticulidae leaf mines on the  deciduous Antarctic beech or ñire, Nothofagus 
antarctica (G. Forst.) Oerst. 33, 34 – host plant; 35, 36 – species D, leaf mines with a feeding larva, about 
250 km N of San Carlos de Bariloche, 40°29'2''S, 71°36'36''W, 845 m, 19.ii.2019, A. Diškus; 37–39 – spe-
cies E, leaf mines with a feeding larva, about 250 km N of San Carlos de Bariloche, 40°29'4''S, 71°36'33''W, 
19.ii.2019, A. Diškus
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Main gallery: fully or almost fully filled 
with dark green frass, often arranged in a spi-
ral pattern (coiled and forming contorted 
arcs), sometimes with very slender unfilled 
margins (Figs 28, 29, 32).

Final part of the leaf mine: marked by a me-
dium-wide line of dark green to black frass with 
medium-wide unfilled margins along the  gal-
lery track (Figs 29, 31). 

Larva: green with a green intestine (Fig. 30). 
Host plant: Nothofagus obliqua (Mirb.) 

Oerst. (Figs 23, 24).
Species D (Figs 33–39):
Initial part of the  leaf mine: the  beginning 

of the gallery is very slender, almost fully filled 
with black frass, and has slender unfilled mar-
gins (Fig. 36). 

Main gallery: characterised by a slender line 
of black frass with wide unfilled margins along 
the gallery track (Fig. 36). 

Final part of the leaf mine: marked by a slen-
der line of black frass with very wide unfilled 
margins (Fig. 35). 

Larva: pale green with a  pale brown-green 
intestine (Fig. 35). 

Host plant: Nothofagus antarctica (G. Forst.) 
Oerst. (Figs 15, 16, 33, 34).

Species E (Figs 33, 34, 37–39): 
Initial part of the leaf mine: fully filled with 

ochreous brown frass (Figs 37, 39). 
Main gallery: fully filled with dark green or 

blackish green frass arranged in a spiral pattern 
(coiled and forming contorted arcs), with slender 
unfilled margins along the gallery track (Fig. 39).

Final part of the leaf mine: almost fully filled 
with dark green or blackish green frass ar-
ranged in a spiral pattern, with slender unfilled 
margins (Fig. 38). 

Larva: green with a green intestine (Fig. 38). 
Host plant: Nothofagus antarctica (G. Forst.) 

Oerst. (Figs 15, 16, 33, 34).

First documented proof of Nepticulidae from 
Nothofagus in Andean Patagonia based on ex-
amination of the male genitalia of two reared 
species
During our search, no reared adults were ob-
tained; however, two fully developed pupae 

were found in a mixed leaf-mine sample. Dis-
section of the  male genitalia of these pupae 
revealed two different but closely related Stig-
mella species (Figs 40–46). Upon examination 
of the  morphological structures of the  genital 
capsule and phallus, it was evident that these 
species belong to the S. purpurimaculae group 
(as characterised in Figs 1–8).

In the  studied genitalia, the uncus exhibits 
broadly separated lateral lobes (Figs  41, 45); 
the  gnathos is either H-shaped (Fig.  45) or 
transitional between H-shaped and U-shaped 
(Fig.  41); the  valvae possess strongly papillat-
ed inner lobes (Fig. 44) and prominent apical 
processes (Figs  40, 45); the  transtilla is band-
shaped, with tiny or no sublateral processes 
(Figs 42, 45); the vinculum features well-devel-
oped lateral lobes (Figs 42, 45); the phallus tube 
is inequal in thickness (Figs 43, 46), with many 
dentate cornuti (Figs 43, 46).

A detailed comparison of the studied geni-
talia with those of previously described species 
from South America (Stonis et al., 2014, 2022c) 
indicates that both species reared from Nothofa-
gus represent new, yet undescribed taxa. While 
they belong to the  S.  purpurimaculae group, 
the  specific combination of uncus, valva, vin-
culum, and phallus does not exactly match any 
previously described members of this group. 
Given the insufficient adult material, we refrain 
from formally naming the new species shown 
in Figs 40–43 and Figs 44–46.

Discovery of Stigmella species from distant 
Central America morphologically resembling 
the Nothofagus-feeding S. purpurimaculae 
group 
Focused research in Honduras, conducted 
by the  first author, has yielded unexpected 
discoveries. Sampling in various habitats of 
the tropical dry and humid forests using lumi-
nescent lanterns and LepiLED lamps produced 
taxonomically diverse material. Dissection 
of male genitalia of Stigmella species revealed 
three new taxa, each showing an unexpected 
morphological resemblance to the  Patago-
nian S.  purpurimaculae group. These three 
new Stigmella species (S.  minicontorta Stonis, 
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Figs 40–46. Male genitalia of Nepticulidae species proven to mine leaves of Nothofagus. 40–43 – Stig-
mella sp. AD750 (BRG), a new species (left unnamed); 44–46 – Stigmella sp. AD757, another un-
named new species (BRG)

Remeikis & Diškus, sp.  nov.; S.  gracifurcata 
Stonis & Remeikis, sp.  nov.; and S.  arrogans 
Stonis & Diškus, sp.  nov.) are described and 
named below (Figs 47–53). Due to the morpho-

logical resemblance of their male genitalia to 
those of the S. purpurimaculae group, all three 
new species from Honduras are considered as 
satellite species of the S. purpurimaculae group. 
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Figs 47–53. Adults of new Stigmella species from Honduras, Central America, considered here as satel-
lite species of the S. purpurimaculae group. 47 – S. minicontorta Stonis, Remeikis & Diškus, sp. nov.; 48–
50 – S. gracifurcata Stonis & Remeikis, sp. nov.; 51–53 – S. arrogans Stonis & Diškus, sp. nov.
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Stigmella minicontorta Stonis, Remeikis & 
Diškus, sp. nov.
urn:lsid:zoobank.org:act:D1E7759C-6210-4A32-
B37B-F07CDC8697F5

(Figs 47, 54–65)
Diagnosis. Stigmella minicontorta sp. nov. is 

considered a satellite species of the S. purpuri-
maculae group. Externally, adults of this new 
species resemble some other Stigmella species 
with a shiny transverse fascia on the forewing, 
but differ from all previously described species 
of the  S.  purpurimaculae group from Andean 
Patagonia, none of which possess such a fascia. 
In the male genitalia, S. minicontorta sp. nov. is 
easily distinguishable from all other Stigmella 
species (including the  Patagonian members 
of the S. purpurimaculae group), but not from 
the  closely related Honduran S.  gracifurcata 
sp.  nov., by the  unique combination of long, 
slender lateral lobes of the  vinculum, a  single 
valval apical process, angular transtilla, and U-
shaped gnathos. The new species can be further 
distinguished from S. gracifurcata sp.  nov. by 
the distinct basal thickening of the phallus tube 
(which is less pronounced in S.  gracifurcata) 
and the  wide transverse plate of the  gnathos. 
In the female genitalia, S. minicontorta sp. nov. 
differs from S.  gracifurcata sp.  nov. by weakly 
developed spines on the accessory sac, absence 
of lateral vaginal thickening, and wider coils of 
the ductus spermathecae.

Barcodes. We barcoded the male and female 
paratype specimens; the sequences are available 
in GenBank under the  voucher/sample IDs: 
PV213457 and PV213458.

Male. Forewing length 1.1–1.2  mm; wing-
span 2.5  mm (n  =  2). Head: frons and palpi 
golden cream to brownish cream; frontal tuft 
bright orange to pale orange; collar and scape 
golden cream. Antenna shorter than half 
the length of the forewing; flagellum with about 
18 segments, beige cream to cream, with 4–5  
subapical segments being grey-black. Thorax, 
tegulae, and basal part of the  forewing brown 
with purple iridescence; fascia of the  fore-
wing silvery shiny; apical part of the forewing 
coarsely scaled, blackish brown. Forewing un-
derside brown, without spots or androconia. 

Hindwings grey to grey-brown on both up-
per side and underside, without androconia. 
Legs beige cream to cream, with brown to dark 
brown scales on the upper side. Abdomen dark 
brown on both upper and underside.

Female (Fig.  47). Forewing length 1.4–
1.5  mm; wingspan 3.3–3.4  mm (n  =  9). Fla-
gellum with about 14–16 segments. Abdo-
men dark brown on the upper side, cream on 
the underside. Otherwise as in male.

Male genitalia (Figs 54–60). Capsule much 
longer (240–250 μm) than wide (115–120 μm). 
Vinculum with two long and slender lateral 
lobes. Uncus broadly rounded medially, with 
short lateral lobes. Gnathos U-shaped, with 
a large transverse (central) plate. Valva triangu-
lar, 100–105 μm long, with inner lobe heavily 
papillated and pointed apical process; transtilla 
angular, without sublateral processes. Phallus 
160–195 μm long, 65–70 μm wide; the phallus 
tube is thickened only in the  basal part (50–
70  μm), while the  remaining part of the  tube 
lacks thickening; vesica with numerous small 
irregular cornuti, some of them pecten-like or 
dentate. Manica absent.

Female genitalia (Figs 61–65). Total length 
about 350  μm. Ovipositor short but slender. 
Anterior apophyses longer than posterior 
apophyses. Vestibulum without thickening. 
Corpus bursae elongated, weakly thickened, 
without signa or pectinations, with some slender 
thickened spines in the area where the  folded 
part of the  bursae extends into the  accessory 
sac. Accessory sac oval-shaped, with indistinct 
spines; ductus spermathecae with numerous 
heavily contorted slender coils and lobe-like 
coils extending into a large oval-shaped vesicle 
and further into a long, membranous utriculus.

Bionomics. Adults fly in February–March, 
during the peak of the dry season. Otherwise, 
the biology is unknown.

Distribution. The  new species occurs in 
the  tropical dry forests along the Pacific coast 
of Honduras, including the  nearby islands, at 
elevations of 10–40 m.

Type material. Holotype: ♂, HONDU-
RAS, the  Pacific, San Lorenzo, 1.5  km E by 
Pan American Hwy (left side), approx. 40  m, 
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Figs 54–60. Male genitalia of Stigmella minicontorta Stonis, Remeikis & Diškus, sp. nov. from Honduras. 
54–57 – holotype, genitalia slide RA1214 (MfN); 58–60 – paratype, genitalia slide AD1161 (MfN)
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Figs 61–65. Female genitalia of Stigmella minicontorta Stonis, Remeikis & Diškus, sp. nov. from Honduras. 
61 – general view; 62–65 – details, paratype, genitalia slide RA1230 (MfN)
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13°25'59.2'''' N, 87°25'24.7''W, 6–7.ii.2023, leg. 
J. R. Stonis, genitalia slide no. RA1214♂ (MfN). 
Paratypes (3 ♂, 8 ♀): 1 ♂, Isla Zacate Grande, 
El Moray (near Terra Mar), 25 m, 13°21'28.5''N, 
87°36'06.5''''W, 11–12.ii.2023, leg. J. R. Stonis, 
genitalia slide no. AD1161♂ (MfN); 7 ♀, Isla 
Zacate Grande, El Moray (Restaurante Terra 
Mar), 20 m, 13°21'28.5''N, 87°36'06.5''W, 15–16 
February 2023, leg. J. R. Stonis, genitalia slide 
no. RA1229♀ (MfN); 1 ♂, Isla del Tigre, Ama-
pala, approx. 10 m, 13°17'41.3''N, 87°38'40.6''W, 
17.iii.2023, leg. J.  R.  Stonis, genitalia slide 
no.  RA1233♂ (only genitalia, adult taken for 
DNA study) (MfN); 1 ♀, Isla del Tigre, Ama-
pala, Playa Grande, approx. 40 m, 13°16'32.3''N 
87°39'37.5''W, 8.ii.2023, leg. J. R. Stonis, geni-
talia slide no.  RA1230♀ (MfN); 1 ♂, Isla del 
Tigre, Amapala, Playa Caracol, approx. 20 m, 
13°16'41,1''N, 87°39'29.5''W, 18.ii.2023, leg. 
J. R. Stonis, genitalia slide no. RA1235♂ (MfN).

Etymology. The  species name is derived 
from the Latin minimus (smallest) and contor-
tus (twisted or contorted), referring to the small 
size of the adults and the heavily contorted duc-
tus spermathecae in the female genitalia of Stig-
mella minicontorta sp. nov.

Stigmella gracifurcata Stonis & Remeikis, 
sp nov.
urn:lsid:zoobank.org:act:62C1C61A-4383-
4223-B2F6-167AA808534A

(Figs 48–50, 66–71)
Diagnosis. Stigmella gracifurcata sp. nov. is 

considered a satellite species of the S. purpuri-
maculae group. Externally, adults of the  new 
species resemble a  few other species of Stig-
mella with a shiny transverse fascia on the fore-
wing but differ from all previously known 
species of the  S.  purpurimaculae group from 
Andean Patagonia, all of which lack a fascia. In 
the  male and female genitalia, S.  gracifurcata 
sp.  nov. closely resembles the  related Hondu-
ran species S. minicontorta sp. nov. (described 
above). It differs from the latter by the absence 
of a distinct basal thickening of the phallus tube 
(in S.  minicontorta sp.  nov., the  basal part of 
the  phallus tube is distinctly thickened, while 
the  remaining part lacks this thickening) and 

by the slender transverse plate of the gnathos. 
In the female genitalia, S. gracifurcata sp. nov. 
differs from S. minicontorta sp. nov. by the dis-
tinctly spined accessory sac, lateral vaginal 
thickenings, and slightly more slender coils of 
the ductus spermathecae.

Barcode. We barcoded the  male paratype 
specimen; the sequence is available in GenBank 
under the voucher/sample ID PV213456.

Male (Fig. 48). Forewing length 1.2–1.3 mm; 
wingspan 2.7–3.0 mm (n = 2). Thorax and basal 
part of the forewing dark brown (darker than in 
S. minicontorta sp. nov.), with little or no purple 
iridescence. Otherwise, as in S.  minicontorta 
sp. nov. (see the description above).

Female (Figs 49, 50). Forewing length 1.3–
1.4 mm; wingspan 3.0–3.3 mm (n = 3).

Male genitalia (Figs 66–69). Capsule much 
longer (230–270 μm) than wide (110–115 μm). 
Vinculum with two long and slender lateral 
lobes. Uncus broadly rounded medially, with 
short lobes laterally. Gnathos U-shaped, with 
a  slender transverse bar (central plate). Valva 
triangular, 100  μm long, with an inner lobe 
slightly papillated and a pointed apical process; 
transtilla almost angular, with minuscule sub-
lateral processes. Phallus 170–200  μm long, 
55  μm wide; the  phallus tube is irregularly 
thickened in the distal part; vesica with numer-
ous minuscule irregular cornuti, some of which 
are pecten-like or dentate. Manica absent.

Female genitalia (Figs 70–71). Total length 
about 650 μm. Ovipositor short and truncated. 
Anterior apophyses slightly longer than posterior 
apophyses. Vestibulum thickened laterally. 
Corpus bursae elongated, weakly thickened, 
without signa or pectinations, with distinctive 
short thickened spines where the folded part of 
the  bursae extends into the  accessory sac. Ac-
cessory sac oval-shaped, distinctly spinose; duc-
tus spermathecae heavily contorted, comprised 
of numerous slender coils and lobe-like coils 
extending into a  large oval-shaped vesicle (the 
utriculus is likely broken and lost in Fig. 00).

Bionomics. Adults fly in April. Otherwise, 
the biology is unknown.

Distribution. The  new species occurs in 
the tropical humid forests along the Caribbean 
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Figs 66–69. Male genitalia of Stigmella gracifurcata Stonis & Remeikis, sp. nov. from Honduras, holotype, 
genitalia slide RA1228 (MfN). 66–68 – capsule; 69 – phallus
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Figs 70, 71. Female genitalia of Stigmella gracifurcata Stonis & Remeikis, sp. nov. from Honduras, paratype, 
genitalia slide RA1227 (MfN). 70 – enlarged view of accessory sac and ductus spermathecae; 71 – general view

Sea on the Atlantic coast of Honduras, at eleva-
tions of 10–30 m.

Type material. Holotype: ♂, HONDU-
RAS, the Caribbean Coast, Tela (Las Palmas), 
approx. 30  m, 15°46'09.62''N, 87°23'15.49''W, 
14–19.iv.2024, leg. J.  R.  Stonis, genitalia slide 
no. RA1228♂ (MfN). Paratypes: 2  ♂, 3  ♀, 
same label data as holotype, genitalia slide nos 
RA1227♀, RA1232♂ (adult taken for DNA ex-
amination), RA1234♂ (MfN).

Etymology. The species name is derived from 
the Latin gracilis (slender) and furcatus (forked 
or branched), referring to the distinctive, long, 
and slender lateral lobes of the  vinculum in 
the male genitalia, which form a ‘fork’ shape.

Stigmella arrogans Stonis & Diškus, sp. nov.
urn:lsid:zoobank.org:act:18F984CC-E9BD-
4C4E-9F56-B2ED3E3D9487

(Figs 51–53, 72–79)
Diagnosis. Stigmella arrogans sp. nov. is con-

sidered a satellite species of the S. purpurimacu-
lae group. Externally, the new species is distin-
guished by its unique scaling pattern: a dark grey 
forewing with blue and purple iridescence, fea-
turing a wide median fascia composed of cream 
white scales and a  slender, interrupted apical 
fascia of milky white scales (Fig. 51). The thorax 
and tegula are predominantly cream white, ac-
cented with distinctive patches of blackish grey 
scales (Fig. 53). In the male genitalia, Stigmella 
arrogans is characterised by a distinctive combi-
nation of morphological traits, including a large, 
rounded transtilla, robust valvae, and a wide un-
cus with pronounced sublateral lobes.

Barcode. We barcoded the  male paratype 
specimen; the sequence is available in GenBank 
under the voucher/sample ID PV213455.
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Figs 72–79. Male genitalia of Stigmella arrogans Stonis & Diškus sp. nov. from Honduras. 72 – holo-
type, capsule, genitalia slide AD1200 (MfN); 73, 74, 77 – paratype, capsule and phallus, genitalia slide 
AD1170 (MfN); 75, 76, 78 – paratype, dissected capsule, genitalia slide AD1171 (MfN); 79 – same, torn 
and squashed phallus with cornuti displayed
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Male (Figs  51–53). Forewing length 1.6–
1.7  mm; wingspan 3.8–4.0  mm. Head: palpi 
cream white; frontal tuft black to grey-black; col-
lar dark grey, large, comprised of lamellar scales; 
scape cream white, large; antenna significantly 
shorter than half the length of the forewing; fla-
gellum with 25–26 segments, glossy beige-cream, 
appearing pale grey at certain angles. Thorax and 
tegula predominantly cream white but with large 
patches of blackish grey scales. Forewing dark 
grey with blue and purple iridescence, wide me-
dian fascia composed of cream white scales, and 
slender, interrupted apical fascia of milky white 
scales; occasionally with a  small cream white 
basal spot along the costal edge; fringe grey to 
white apically; forewing underside densely cov-
ered with blackish grey or grey scales. Hindwing 
grey on upper side and underside, without an-
droconia; fringe pale grey. Legs glossy cream 
white, upper side covered with glossy grey scales 
with purple iridescence.

Female: Unknown.
Male genitalia (Figs 72–79). Capsule longer 

(245–255 μm) than wide (170–190 μm). Uncus 
wide, broadly rounded, with pronounced sublat-
eral lobes (Fig. 81). Gnathos broadly U-shaped, 
with two slender caudal processes and small 
corners anteriorly; central plate of gnathos as 
a slender transverse bar. Valva 140–150 μm long, 
with a large, inwardly pointed apical process; in-
ner lobe wide, heavily papillated. Transtilla large, 
rounded, without sublateral processes. Vincu-
lum with a relatively short ventral plate and two 
wide but short lateral (anterior) lobes. Phallus 
260–315 μm long, 70–90 μm wide; sclerotisation 
of the phallus tube unequal. Vesica with an api-
cal patch of numerous small, slender, spine-like 
cornuti and a  patch of tiny, irregular cornuti, 
some of which are dentate. Manica absent.

Bionomics. Adults were collected in tropi-
cal dry forests in February and March, during 
the peak of the dry season. Otherwise, the biol-
ogy remains unknown. 

Distribution. The  new species occurs on 
the Pacific coast of Honduras, at elevations of 
10–40 m.

Type material. Holotype: ♂, HONDU-
RAS, the Pacific, Isla del Tigre, Amapala, Playa 

Grande, elevation approx. 40 m, 13°16'32.3''N 
87°39'37.5''W, 13–14.iii.2023, leg. J.  R.  Stonis, 
genitalia slide no.  AD1200 (MfN). Paratypes: 
1 ♂, HONDURAS, the  Pacific, Isla del Tigre, 
Amapala, elevation approx. 10 m, 13°17'41.3''N, 
87°38'40.6''W, 17.iii.2023, leg. J.  R.  Stonis, 
genitalia slide no. AD1170 (MfN); 1 ♂, Ama-
pala, Playa Caracol, elevation approx. 20  m, 
13°16'41,1''N, 87°39'29.5''W, 18.ii.2023, leg. 
J. R. Stonis, genitalia slide no. AD1171 (MfN).

Etymology. The species name arrogans (Lat-
in for ‘arrogant’ or ‘proud’) refers to the strik-
ing and distinguished appearance of the adult 
moth, as well as the  prominent morphologi-
cal characters of the male genitalia. The name 
highlights the  ‘outstanding’ nature of the  spe-
cies and aligns with our preference for memo-
rable and catchy names for new species.

DISCUSSION

Until now, it had only been speculated, but not 
conclusively known, that Nepticulidae mine 
the leaves of Nothofagus in Andean Patagonia. 
In this article, it is demonstrated for the  first 
time with certainty that species of the  Stig-
mella purpurimaculae group are leaf miners of 
Nothofagus: not only were various mines docu-
mented, but the male genital structures of two 
species reared from Nothofagus were also ex-
amined.

Stigmella lucida (Philpott), found in New Zea-
land, is also a  leaf miner of Nothofagus. There-
fore, it would be logical to assume that it might 
also belong to the S. purpurimaculae group. In-
deed, the gnathos, valvae, and transtilla of this 
species align with the concept of the S. purpuri-
maculae group. However, the distinctly bilobed 
uncus and large, spine-like cornuti in the male 
genitalia, as well as the  strongly folded and 
densely pectinate female genitalia, for now, do 
not provide sufficient grounds to include this 
species into the S. purpurimaculae group.

The current article also describes three new 
Stigmella species from Honduras. Two of these 
species, S. minicontorta sp. nov. and S. gracifur-
cata sp. nov., are characterised by particularly 
long and slender lateral lobes of the vinculum 
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(a distinctive feature of the male genitalia) and 
distally darkened antennae. These two spe-
cies are very closely related, differing only in 
some details of the  male and female genitalia 
and slightly in external appearance. Interest-
ingly, they are found in markedly different 
ecosystems: S.  gracifurcata sp.  nov. in humid 
forest, and S. minicontorta sp. nov. (like S. ar-
rogans sp. nov., the third new species described 
in the article) in dry forest (Figs 80–84). Since 
all these species exhibit major traits clearly 
consistent with the  S.  purpurimaculae group, 
they have been assigned as satellite species of 
the S. purpurimaculae group.

While mentioning S.  minicontorta sp.  nov. 
and S.  gracifurcata sp.  nov. from Honduras, 
which in this article are linked with the S. pur-
purimaculae group, it is also worth noting S. ele-
gantiae Puplesis & Diškus 2003, described from 
Nepal (Puplesis & Diškus, 2003). This species is 
currently assigned by us to the small S.  incog-
nitella group, but like the Honduran S. minic-
ontorta sp. nov. and S.  gracifurcata sp. nov., it 
exhibits long, slender lateral lobes of the  vin-
culum and partial thickening of the  phallus 
tube in the male genitalia, as well as a strongly 
elaborated ductus spermathecae in the  female 
genitalia. However, in S. elegantiae, the female 
corpus bursae is adorned with prominent 
scaphoid-like pectinations, while the male un-
cus is not bilobed (instead, it is a single rectan-
gular plate). Additionally, the valvae have two 
apical processes, the gnathos is H-shaped and 
highly elaborate, and the juxta is present. There-
fore, despite the  initial similarity, the Himala-
yan S. elegantiae likely should not be associated 
with the S. purpurimaculae group.

The discovery of three new species from 
Honduras, currently linked to the  S.  purpuri-
maculae group, not only enhances our under-
standing of Nepticulidae diversity in Central 
America but also raises an intriguing question: 
is the morphological resemblance of their male 
genitalia to those of the  Patagonian S.  purpu-
rimaculae group incidental, or does it indicate 
a significant evolutionary connection?

In Central America, which is geographically 
very distant from Andean Patagonia (Fig. 85), 

Nothofagus does not grow and has never grown. 
However, in the  male morphology, the  three 
new Stigmella species discovered in Hondu-
ras fundamentally align with the  concept of 
the  S.  purpurimaculae group based on genital 
characteristics. On the  other hand, it should 
also be noted that externally, the  new species 
from Honduras are not completely identical 
to the species from Andean Patagonia. Unlike 
the  Patagonian species, the  Honduran species 
are characterised by a  fascia on the  forewings 
and distally darkened antennae.

A particularly distinctive scale pattern is ex-
hibited by S. arrogans sp. nov.; externally (but 
not in genital structures), this species somewhat 
resembles the species of the North and Central 
American S.  saginella group, which are leaf 
miners of oaks (Quercus). Given that Honduras 
has a diverse flora of Quercus, it could be specu-
lated that S. arrogans sp. nov., or perhaps even 
all three new Stigmella species from Hondu-
ras, are potentially trophically associated with 
Fagaceae, which, like Nothofagaceae, belong to 
the  same order, Fagales. It is noteworthy that 
Siniscalchi et al. (2023) proposed that Nothof-
agaceae, unknown from the  North American 
fossil record, may have dispersed from North 
America to South America in a  single event 
before 45 Ma. Conversely, we rely on evidence 
presented by Vento et al. (2022), which identi-
fies Antarctica as the origin of Nothofagus.

The results of our molecular analysis became 
available only after the  submission of the  ar-
ticle; therefore, they have been included here, 
in the Discussion. First and foremost, our mo-
lecular study clearly differentiated two closely 
related species, S. minicontorta and S. gracifur-
cata, and naturally confirmed the  distinctive-
ness of S. arrogans.

When all three new species from Hondu-
ras were analysed together, they grouped with 
American species that are trophically associ-
ated with Quercus. In most cases, S.  minic-
ontorta and S.  gracifurcata clustered within 
the  American Quercus-feeding groups as 
a  sister clade to the  North American S.  pro-
crastinella + S. quercipulchella groups. Mean-
while, the  Honduran S.  arrogans typically 
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Figs 80–84. Habitats and a distribution map of three new species of the Stigmella purpurimaculae 
group from Honduras, Central America. 80–81 – tropical humid forest, habitat of S. gracifurcata 
Stonis & Remeikis, sp. nov.; 82 – distribution map; 83–84 – tropical dry forest, habitat of S. minicon-
torta Stonis, Remeikis & Diškus, sp. nov. and S. arrogans Stonis & Diškus, sp. nov.

Note: In the current study, we follow the classification by the Hierarchy Revisions Working Group, Federal 
Geographic Data Committee (Faber-Langendoen et al. 2016). According to this classification, within the sub-
class of Tropical Forest & Woodland, the Tropical Lowland Humid Forest (code 1.A.2/F020) is categorised as 
a formation, along with tropical montane humid forest, tropical flooded & swamp forest, mangrove forest, and 
tropical dry forest & woodland formations. 
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Fig. 85. Schematic map of the Neotropical and Ando-Patagonian regions showing the ap-
proximate distribution range of Nothofagus, host plants for species of the Stigmella pur-
purimaculae group, and the distribution of three newly discovered species from distant 
Honduras, Central America. 

* after Morrone, 2015 and Stonis et al., 2022c; ** after Swenson et al., 2001; *** after Morrone, 
2015, but with a new name by Stonis et al., 2016

appeared as a separate, basal lineage to all 
American Quercus-feeding groups (Fig.  86). 
Only in some instances did S. arrogans cluster 

closely with S.  minicontorta  + S.  gracifurcata 
(Fig. 87). However, in these cases, the molecu-
lar trees were poorly resolved and exhibited 
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Fig. 86. Phylogenetic tree of Stigmella minicontorta Stonis & Remeikis, sp.  nov., S.  gracifurcata Stonis 
& Remeikis, sp.  nov., and S.  arrogans  Stonis & Diškus, sp.  nov. in relation to the  recognised Ameri-
can Quercus-feeding groups (marked with *), based on 657 bp mtDNA COI-5’ sequences. Statistics of 
branches: maximum likelihood probability (10,000 bootstrap replicates) / Bayesian posterior probability 
(10,000,000 generations) in % (values below 50 are not shown). Pseudopostega cucullata (Opostegidae) 
was included as an outgroup.

comb-like branching. Considering this, along 
with the  distinct external morphology of 
S.  arrogans compared to S.  minicontorta and 
S.  gracifurcata, we conclude that S.  arrogans 
should not be included in the  same species 
group as S. minicontorta and S. gracifurcata.

Moreover, the molecular study revealed that 
none of the  newly described Honduran spe-
cies, whose male genitalia resemble those of 
the  Patagonian S.  purpurimaculae group, be-
long to any of the  currently known Quercus-
feeding groups. While they are closely related 
to the American groups trophically associated 
with Quercus (and are presumably Quercus-

feeding in Honduras), the  Honduran species 
may represent two distinct species groups, one 
of which could be either the S. purpurimaculae 
group itself or a  closely related lineage. How-
ever, for the time being, this hypothesis remains 
unresolved as no molecular data are currently 
available for the Patagonian S. purpurimaculae 
group. In any case, the discovery of the Hondu-
ran species, which exhibit male genitalia similar 
to those of the  S.  purpurimaculae group, pro-
vides further evidence of an evolutionary link 
between the  Patagonian Nothofagus-feeding 
S. purpurimaculae group and the North Ameri-
can Quercus-feeding species.
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Fig. 87. Alternative phylogenetic tree of Stigmella minicontorta Stonis & Remeikis, sp. nov., S. gracifurcata 
Stonis & Remeikis, sp. nov., and S. arrogans Stonis & Diškus, sp. nov. in relation to the recognized Ameri-
can Quercus-feeding groups (marked with *), based on 657  bp mtDNA COI-5’ sequences. Statistics of 
branches: maximum likelihood probability (10,000 bootstrap replicates) / Bayesian posterior probability 
(10,000,000 generations) in % (values below 50 are not shown). Pafazaria capitata and Dishkeya gouaniae 
(Tischeriidae) were included as an outgroup.

ACKNOWLEDGEMENTS

We would like to express our sincere gratitude 
to Collection Curator Ole Karsholt and the late 
Prof. Niels P. Kristensen DSc (ZMUC) for pro-
viding the  initial stimulus for this project as 
well as for the  valuable Nepticulidae material 
collected by the Misión Científica Danesa in Pa-
tagonia (Chile and Argentina).

Thanks to the first author’s visits to the Dele-
gation of the European Union to Honduras and 

voluntary research on the  biological diversity 
of Honduran forests conducted as part of two 
long-term programmes between the European 
Union and Honduras, in collaboration with 
the  Instituto de Conservación Forestal, Áreas 
Protegidas y Vida Silvestre de Honduras (ICF), 
new Nepticulidae taxa were identified and de-
scribed. We deeply appreciate the  institutions 
mentioned above, where the Republic of Hon-
duras and the European Union act as partners, 
for their understanding of the  importance of 



28 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2025. Vol. 71. No. 1

taxonomic bioinventory efforts and their inval-
uable cooperation in enhancing the  valuation 
and protection of Honduran biodiversity.

We would also like to extend our sincere 
thanks to Mr Modestas Jocius (Vilnius, Lithu-
ania) for his generosity and support of global 
biodiversity inventory efforts. His sponsor-
ship and invaluable assistance were crucial to 
the successful completion of field research con-
ducted in Argentina in 2019.

Received 24 January 2025 
Accepted 13 February 2025

References

 1. Altmann  SH. Insect folivore damage in 
Nothofagus Blume trees of central Chile and its 
association with bottom-up plant community 
attributes. Ecol Austral. 2011;21(2):121–33.

 2. Brehm  G. A  new LED lamp for the  collec-
tion of nocturnal Lepidoptera and a  spectral 
comparison of light-trapping lamps. Nota 
Lepidopterol. 2017;40(1):87–108. https://doi.
org/10.3897/nl.40.11887

 3. Carey Briones  P. Biologia del Minador del 
Cambium de Nothofagus dombeyi (Mirb.) 
Oerst. PhD thesis. Valdivia: Universidad Aus-
tral de Chile; 1975. 59 p.

 4. Carey Briones  P, Cameron  S, Cerda  L, Gar-
da R. Ciclo Estacional de un Minador Subcor-
tical de Coigue (Nothofagus dombeyi). Turri-
alba. 1978;28(2):151–53.

 5. Carpenter RJ, Jordan GJ, Macphail MK, Hill RS. 
Near-tropical Early Eocene terrestrial tempera-
tures at the Australo-Antarctic margin, western 
Tasmania. Geology. 2012;40(3):267–70. https://
doi.org/10.1130/G32584.1

 6. Carrillo  Li  R, Cerda  ML. Zoofitofagos en 
Nothofagus Chilenos. Bosque. 1987;8(2):99–103. 
https://doi.org/10.4206/bosque.1987.v8n2-04

 7. Cook LG, Crisp MD. Not so ancient: the ex-
tant crown group of Nothofagus represents 
a  post-Gondwanan radiation. Proc R Soc B: 

Biol Sci. 2005;272(1580):2535–44. https://doi.
org/10.1098/rspb.2005.3219

 8. Crisci JV, Katinas L, Posadas P. Historical bio-
geography: an introduction. Cambridge: Har-
vard University Press; 2003. 264 p.

 9. Davis  DR, Stonis  JR. A  revision of the  New 
World plant-mining moths of the  fam-
ily Opostegidae (Lepidoptera: Nepticulidae). 
Smithson Contrib Zool. 2007;625:1–212.

 10. Diškus  A, Stonis  JR Rearing of Nepticulidae 
adults from mining larvae. In: Stonis  JR, Re-
meikis A, Diškus A, editors. Neotropical Nep-
ticulidae: a  pictorial monograph introducing 
an electronic identification tool. Vilnius: Na-
ture Research Centre; 2022. p. 66–70.

 11. Donner H, Wilkinson C. Nepticulidae (Insec-
ta: Lepidoptera). Fauna NZ. 1989;16:1–88.

 12. Doorenweerd C, Nieukerken EJ van, Hoare JB. 
Phylogeny, classification and divergence times 
of pygmy leaf-mining moths (Lepidoptera: Nep-
ticulidae): the earliest lepidopteran radiation on 
Angiosperms? Syst Entomol. 2016;42(1):267–
87. https://doi.org/10.1111/syen.12212

 13. Doorenweerd C, Nieukerken EJ van, Sohn J-C, 
Labandeira CC. A revised checklist of Nepticul-
idae fossils (Lepidoptera) indicates an Early Cre-
taceous origin. Zootaxa. 2015;3963(3):295–334. 
http://dx.doi.org/10.11646/zootaxa.3963.3.2

 14. Faber-Langendoen D, Keeler-Wolf T, Meiding-
er D, Josse C, Weakley A, Tart D, Navarro G, 
Hoagland  B, Ponomarenko  S, Fults  G, Helm-
er  E. Classification and description of world 
formation types. General Technical Report 
RMRS-GTR-346. Fort Collins, CO: U.S. De-
partment of Agriculture, Forest Service, Rocky 
Mountain Research Station; 2016. 222 p.

 15. Gentili M, Gentili P. Lista comentada de los in-
sectos asociados a las especies Sudamericanas 
del genero Nothofagus. Monogr Acad Nac Ci 
Exact Fis Nat Buenos Aires. 1988;4:85–106.

 16. Heads  M. Panbiogeography of Nothofagus 
(Nothofagaceae): analysis of the  main spe-
cies massings. J Biogeogr. 2006;33(6):1066–75. 
http://www.jstor.org/stable/3838569

https://doi.org/10.3897/nl.40.11887
https://doi.org/10.3897/nl.40.11887
https://doi.org/10.1130/G32584.1
https://doi.org/10.1130/G32584.1
https://doi.org/10.4206/bosque.1987.v8n2-04
https://doi.org/10.1098/rspb.2005.3219
https://doi.org/10.1098/rspb.2005.3219
https://doi.org/10.1111/syen.12212
http://dx.doi.org/10.11646/zootaxa.3963.3.2
http://www.jstor.org/stable/3838569


29 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2025. Vol. 71. No. 1

 17. Heenan  PB, Smissen  RD. Revised circum-
scription of Nothofagus and recognition of 
the  segregate genera Fuscospora, Lophozonia, 
and Trisyngyne (Nothofagaceae). Phytotaxa. 
2013;146(1):1–31. https://doi.org/10.11646/
phytotaxa.146.1.1

 18. Hill  RS, Read  J. A  revised infrageneric clas-
sification of Nothofagus (Fagaceae). Bot J 
Linn Soc. 1991;105(1):37–72. https://doi.
org/10.1111/j.1095-8339.1991.tb00199.x

 19. Hill  RS. Biogeography, evolution and pal-
aeoecology of Nothofagus (Nothofagaceae): 
the  contribution of the  fossil record. Aust J 
Bot. 2001;49(3):321–32. https://www.publish.
csiro.au/bt/bt00026

 20. Huerta-Fuentes  A, Navarrete-Valdivia  W, 
Araya-Clericus  J, Muñoz-Alegría  F. Compo-
sition and classification of insect damage on 
Nothofagus glauca (Fagaceae), Maule Region, 
Chile. Rev Colomb Entomol. 2011;37(1):56–61. 
https://doi.org/10.25100/socolen.v37i1.9039

 21. Karsholt  O, Kristensen  NP. Plesiozela, gen. 
nov from temperate South America: apparent 
sister-group of the  previously known Helio-
zelidae (Lepidoptera: Incurvarioidea: Helio-
zelidae). Invertebr Syst. 2003;17(1):39–46.

 22. Knapp M, Stöckler K, Havell D, Delsuc F, Se-
bastiani  F, Lockhart  PJ. Relaxed molecular 
clock provides evidence for long-distance dis-
persal of Nothofagus (Southern Beech). PLoS 
Biol. 2005;3(1):e14. https://doi.org/10.1371/
journal.pbio.0030014

 23. Kristensen NP. The non-Glossatan Moths. In: 
Kristensen NP, editor. Lepidoptera, Moths and 
Butterflies. Part 35. Vol. 1. Evolution, System-
atics, and Biogeogaphy, Handbook of Zool-
ogy. Vol.  IV. Arthropoda, Insecta. Berlin: De 
Gruyter; 1999. p. 41–9.

 24. Kristensen  NP, Nielsen  ES. The  Heterobath-
mia life history elucidated: Immature stages 
contradict assignment to suborder Zeu-
gloptera (Insecta, Lepidoptera). J Zool Syst 
Evol Res. 1983;21(2):101–24. https://doi.
org/10.1111/J.1439-0469.1983.TB00280.X

 25. Linder HP, Crisp MD. Nothofagus and pacific 
biogeography. Cladistics. 1995;11(1):5–32. 
https://www.sciencedirect.com/science/arti-
cle/abs/pii/S0748300705800039

 26. McDonald CM. Herbivory in Antarctic fossil 
forests and comparisons with modern ana-
logues in Chile. PhD thesis. Leeds: University 
of Leeds; 2009. 295 p.

 27. McQuillan  PB. Nothofagus (Fagaceae) and 
its invertebrate fauna  –  an overview and 
preliminary synthesis. Biol J Linn Soc. 
1993;49(4):317–54. https://doi.org/10.1006/
bijl.1993.1040

 28. Morrone JJ. Biogeographical regionalisation of 
the Andean region. Zootaxa. 2015;3936(2):207–
36. https://doi.org/10.11646/zootaxa.3936.2.3

 29. Nielsen  ES, Davis  DR. A  revision of Neo-
tropical Incurvariidae s. str., with the descrip-
tion of two new genera and two new species 
(Lepidoptera: Incurvarioidea). Steenstrupia. 
1981;7(3):25–57.

 30. Paritsis J, Elgueta M, Quintero C, Veblen TT. 
New host-plant records for the  defoliator 
Ormiscodes amphimone (Fabricius) (Lepi-
doptera: Saturniidae). Neotrop Entomol. 
2010;39(6):1048–50.

 31. Piper FI, Fajardo A. Foliar habit, tolerance to 
defoliation and their link to carbon and ni-
trogen storage. J Ecol. 2014;102(5):1101–11. 
https://doi.org/10.1111/1365-2745.12284

 32. POWO. Plants of the World Online. Nothofa-
gus. Facilitated by the Royal Botanic Gardens, 
Kew. Published on the  Internet. 2025 [cited 
2025 Jan  10]. Available at: https://powo.
science.kew.org/results?f=has_images&q= 
Nothofagus

 33. Pujana  RR, Damián  AF, Panti  C, Caviglia  N. 
The  micro- and megafossil record of Nothof-
agaceae from South America. Bot J Linn Soc. 
2021;196(1):1–20. https://doi.org/10.1093/bot-
linnean/boaa097

 34. Puplesis  R, Diškus  A. The  Nepticuloidea & 
Tischerioidea (Lepidoptera) – a global review, 

https://doi.org/10.11646/phytotaxa.146.1.1
https://doi.org/10.11646/phytotaxa.146.1.1
https://doi.org/10.1111/j.1095-8339.1991.tb00199.x
https://doi.org/10.1111/j.1095-8339.1991.tb00199.x
https://www.publish.csiro.au/bt/bt00026
https://www.publish.csiro.au/bt/bt00026
https://doi.org/10.25100/socolen.v37i1.9039
https://doi.org/10.1371/journal.pbio.0030014
https://doi.org/10.1371/journal.pbio.0030014
https://doi.org/10.1111/J.1439-0469.1983.TB00280.X
https://doi.org/10.1111/J.1439-0469.1983.TB00280.X
https://www.sciencedirect.com/science/article/abs/pii/S0748300705800039
https://www.sciencedirect.com/science/article/abs/pii/S0748300705800039
https://doi.org/10.1006/bijl.1993.1040
https://doi.org/10.1006/bijl.1993.1040
https://doi.org/10.11646/zootaxa.3936.2.3
https://doi.org/10.1111/1365-2745.12284
https://powo.science.kew.org/results?f=has_images&q=Nothofagus 
https://powo.science.kew.org/results?f=has_images&q=Nothofagus 
https://powo.science.kew.org/results?f=has_images&q=Nothofagus 
https://doi.org/10.1093/botlinnean/boaa097
https://doi.org/10.1093/botlinnean/boaa097


30 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2025. Vol. 71. No. 1

with strategic regional revisions. Kaunas: 
Lututė Publishers; 2003. 512 p.

 35. Puplesis R, Robinson GS. Revision of the Ori-
ental Opostegidae (Lepidoptera) with general 
comments on phylogeny within the  family. 
Bull Nat Hist Mus Entomol. 1999;68(1):1–92.

 36. Quintero C, Garibaldi LA, Grez A, Polidori C, 
Nieves-Aldrey JL. Galls of the Temperate For-
est of Southern South America: Argentina 
and Chile. In: Fernandes G, Santos J, editors. 
Neotropical Insect Galls. Dordrecht: Springer; 
2014. p.  429–63. https://doi.org/10.1007/978-
94-017-8783-3_21

 37. Rogers  R. Temperate ecosystems. Fagaceae. 
In: Burley  J, editor. Encyclopedia of Forest 
Sciences. Cambridge: Academic Press; 2004. 
p.  1419–27. https://doi.org/10.1016/B0-12-
145160-7/00192-7

 38. Sanmartín  I, Ronquist  F. Southern Hemi-
sphere Biogeography Inferred by Event-
Based Models: Plant versus Animal Patterns. 
Syst Biol. 2004;53(2):278–98. https://doi.
org/10.1080/10635150490423430

 39. Siniscalchi CM, Correa-Narvaez J, Kates HR, 
Soltis  DE, Soltis  PS, Guralnick  RP, Man-
chester  SR, Folk  RA. Fagalean phylogeny 
in a  nutshell: Chronicling the  diversifica-
tion history of Fagales. bioRxiv. 2023 [cit-
ed 2025 Jan  15]. Available at: https://doi.
org/10.1101/2023.03.06.531381

 40. Sohn J-C, Labandeira C, Davis DR, Mitter C. An 
annotated catalog of fossil and subfossil Lepi-
doptera (Insecta: Holometabola) of the world. 
Zootaxa. 2012;3286(1):1–132. https://doi.org/ 
10.11646/zootaxa.3286.1.1

 41. Stonis  JR, Diškus  A, Dobrynina  V. What are 
the  most typical leaf mines of Nepticulidae? 
Identified diagnostic characters and their de-
tection frequency. Biologija. 2022a;68(1):1–13. 
https://doi.org/10.6001/biologija.v68i1.4700

 42. Stonis  JR, Diškus  A, Remeikis  A. Specimen 
documentation and micro-mounts of geni-
talia structures adopted for the minute Lepi-
doptera. In: Stonis JR, Remeikis A, Diškus A, 
editors. Neotropical Nepticulidae: a  pictorial 

monograph introducing an electronic identi-
fication tool. Vilnius: Nature Research Centre; 
2022b. p. 71–5.

 43. Stonis JR, Diškus A, Remeikis A, Gerulaitis V, 
Karsholt  O. Leaf-mining Nepticulidae (Lepi-
doptera) from record high altitudes: docu-
menting an entire new fauna in the  Andean 
páramo and puna. Monograph. Zootaxa. 
2016;4181(1):1–94. http://doi.org/10.11646/
zootaxa.4181.1.1

 44. Stonis JR, Remeikis A, Davis DR. Ten new spe-
cies from the Patagonian Andes (Argentina and 
Chile), mostly belonging to a newly designated 
Stigmella purpurimaculae group (Lepidoptera: 
Nepticulidae). Zootaxa. 2014;3887(3):321–53. 
http://dx.doi.org/10.11646/zootaxa.3887.3.3

 45. Stonis  JR, Remeikis  A, Diškus  A. Neotropi-
cal Nepticulidae (a  pictorial monograph in-
troducing an electronic identification tool). 
Vilnius: Nature Research Centre; 2022c. 
363  p. https://www.researchgate.net/publica-
tion/361649792_Neotropical_Nepticulidae

 46. Stonis  JR, Remeikis  A, Diškus  A, Dobryni-
na  V, Orlovskytė  S. A  Phenomenon: What 
Are the  Minuscule Grey Moths Abundant in 
the  Dry Season in the  Tropical Dry Forests 
of the  Pacific Coast of Honduras? Insects. 
2024;5(9):641. https://doi.org/10.3390/insects 
15090641

 47. Swenson U, Hill RS, McLoughlin S. Biogeog-
raphy of Nothofagus supports the sequence of 
Gondwana break-up. Taxon. 2001;50:1025–
41. https://doi.org/10.2307/1224719

 48. Taylor EL, Taylor TN, Krings M. Paleobotany: 
The  biology and evolution of fossil plants. 
Burlington: Academic Press Inc.; 2009. 1230 p.

 49. Vento B, Agrain F, Puebla G. Ancient Antarc-
tica: the early evolutionary history of Nothofa-
gus. Hist Biol. 2022;36(1):136–146. https://doi.
org/10.1080/08912963.2022.2150549

 50. Wagner DL. Moths. In: Levin SA, editor. En-
cyclopedia of Biodiversity, 2nd edition. Am-
sterdam: Elsevier Science; 2013. p.  384–403. 
https://doi.org/10.1016/B978-0-12-384719-
5.00171-4

https://doi.org/10.1007/978-94-017-8783-3_21
https://doi.org/10.1007/978-94-017-8783-3_21
https://doi.org/10.1016/B0-12-145160-7/00192-7
https://doi.org/10.1016/B0-12-145160-7/00192-7
https://doi.org/10.1080/10635150490423430
https://doi.org/10.1080/10635150490423430
https://doi.org/10.1101/2023.03.06.531381
https://doi.org/10.1101/2023.03.06.531381
https://doi.org/ 10.11646/zootaxa.3286.1.1
https://doi.org/ 10.11646/zootaxa.3286.1.1
https://doi.org/10.6001/biologija.v68i1.4700
http://doi.org/10.11646/zootaxa.4181.1.1
http://doi.org/10.11646/zootaxa.4181.1.1
http://dx.doi.org/10.11646/zootaxa.3887.3.3
https://www.researchgate.net/publication/361649792_Neotropical_Nepticulidae
https://www.researchgate.net/publication/361649792_Neotropical_Nepticulidae
https://doi.org/10.3390/insects 15090641
https://doi.org/10.3390/insects 15090641
https://doi.org/10.2307/1224719
https://doi.org/10.1080/08912963.2022.2150549
https://doi.org/10.1080/08912963.2022.2150549
https://doi.org/10.1016/B978-0-12-384719-5.00171-4
https://doi.org/10.1016/B978-0-12-384719-5.00171-4


31 ISSN 1392-0146    eISSN 2029-0578    Biologija. 2025. Vol. 71. No. 1

 51. Welch  RC. Phytophagous insects on decidu-
ous Nothofagus in Chile and Argentina. Mon-
ogr Acad Nac Ci Exact Fis Nat Buenos Aires 
1988;4:107–14.

Jonas Rimantas Stonis, Arūnas Diškus, Andrius 
Remeikis, Svetlana Orlovskytė, Liliana Katinas

PIRMĄ KARTĄ NUSTATYTA, KAD ANDŲ 
PATAGONIJOJE NEPTICULIDAE MINUOJA 
RELIKTINIUS GONDVANOS NOTHOFAGUS, 
MORFOLOGIŠKAI PANAŠIŲ MAŽŲJŲ GAUB-
TAGALVIŲ RŪŠIŲ APTIKTA IR TOLIMOJE 
CENTRINĖJE AMERIKOJE

Santrauka
Šiame straipsnyje pirmą kartą pateikiami įrodymai 
apie mažųjų gaubtagalvių (Nepticulidae) mitybinius 
ryšius su reliktiniais Nothofagus Patagonijoje, Pietų 
Amerikoje. Aprašytos Nepticulidae minos ir doku-
mentuotos dviejų naujų Stigmella purpurimaculae 
grupės rūšių, minuojančių Nothofagus lapus, ge-
nitalinės struktūros. Taip pat aprašomos trys nau-
jos Stigmella rūšys iš Hondūro, kurios, nepaisant 
geografinio atstumo nuo Patagonijos, pasižymi 
tomis pačiomis genitalijų morfologijos ypatybėmis 
kaip ir S.  purpurimaculae grupės rūšys Pietų 
Amerikoje. Tai kelia klausimų apie galimus evoliu-
cinius ryšius tarp reliktinius Nothofagus minuojan-
čių S. purpurimaculae grupės rūšių ir morfologiškai 
panašių Stigmella rūšių Centrinėje Amerikoje. 

Raktažodžiai: Andų ir Patagonijos regionas, 
Argentina, Hondūras, lapų minos, mažieji gaubta-
galviai, mitybiniai augalai, neotropinis regionas
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