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The integration of field work with DNA barcoding is useful to disentangle lepidopteran interactions in nature.
Adults of the little-known geometrid moth Cosmophyga cortesi Vargas, 2008 (Lepidoptera: Geometridae) were
reared from folivorous larvae collected on the native tree Schinus areira L. (Anacardiaceae) at about 260 and 1500
m elevation in the transverse valleys of the Atacama Desert of northern Chile. Similarity of two DNA barcodes of
C. cortesiwas 99.7 and 100% with one sequence of an unidentified geometrid larva previously collected in a cell

of the potter wasp Hypodynerus andeus (Packard, 1869) (Hymenoptera: Vespidae). This finding represents the
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first host plant record for C. cortesi, expands its previously documented altitudinal range by more than 1200 m
and confirms that its larvae are captured by females of a potter wasp.

The transverse valleys of northern Chile harbor an important part of
the biodiversity of the Atacama Desert, because their narrow perennial
or semi-perennial water courses, which flow from the western slopes
of the Andes range to the Pacific coast, enable the development of a
wide range of organisms (Luebert and Pliscoff, 2006; Estades et al.,
2007). Although with a low diversity of Lepidoptera, as expected for
a hyperarid desert, these valleys harbor some species with narrow
geographic ranges (Vargas-Ortiz et al., 2019) and represent the southern
limit on the western margin of South America for some more widespread
ones (Vargas, 2019; Davis et al., 2020). Unfortunately, the intensive
agricultural activity in the transverse valleys has produced a remarkable
modification of the natural habitats, with a drastic reduction of the area
originally covered by natural vegetation and an uncontrolled increase of
cultivated lands (Luebert and Pliscoff, 2006). All these changes represent
serious threats for the biodiversity and could be especially harmful for
phytophagous species that strongly depend on native plants for food
(Estades et al., 2007), as is the case of some Lepidoptera with narrow
host plant ranges. Knowledge of basic aspects of the natural history of
each species inhabiting these valleys is needed to understand better
their patterns of distribution and abundance.
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The Geometridae (Lepidoptera) are a widely distributed family of
moths, particularly diverse in the Neotropical Region (Brehm et al.,
2019). Its main global diversity hotspot is found in the wet tropical
Andes of southern Ecuador (Brehm et al., 2005, 2016), which contrasts
sharply with the low species diversity of this family in the Atacama
Desert (Rindge, 1987). The geometrid moths are mainly phytophagous
(Scoble 1992). Geometrid larvae are dominant in caterpillar ensembles
associated with some plants (Bodner et al., 2012), and are used as food
substrate by a wide range of entomophagous insects (Osorio, 2005;
Marconato et al., 2008; Geraldo, 2017) in the Neotropics. Host plant
ranges from narrow to wide have been described for species inhabiting
the west tropical Andes (Brehm, 2002, 2003; Bodner et al., 2010),
while larvae of more than 20 species have been found associated with
a single host plant in the Brazilian cerrado (Marconato et al., 2008).
Although host plants are highly relevant in the life cycles of geometrid
moths, the records remain incomplete for the species of the transverse
valleys of the Atacama Desert (Méndez-Abarca et al., 2014), hindering
the understanding of other interactions. Recent fieldwork enabled the
discovery of the first host plant of the little-known geometrid moth
Cosmophyga cortesiVargas, 2008, expanding its previously documented
altitudinal range, and DNA barcodes confirmed the use of its larvae as
prey by a potter wasp.
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One geometrid larva was collected on the native tree Schinus areira
L. (Anacardiaceae), previously cited as Schinus molle L. in the study
area (Rodriguez et al., 2018), using a beating sheet in the type locality
of C. cortesi, at about 260 m elevation in the Azapa Valley (18° 31’ 19”S,
70° 10’ 42”W), in December, 2019. The collected larva was placed in
a plastic vial with leaves of S. areira and paper towel at the bottom.
Additional leaves were provided until the larva completed feeding
and pupated. One female emerged in January 2020, about three weeks
after pupation. It was mounted and its abdomen was removed and
placed in hot 10% KOH for a few minutes for genitalia dissection. The
genitalia were stained with Eosin Y and Chlorazol Black and mounted
on slides with Euparal. The specimen was identified as C. cortesibased
on morphology (Vargas, 2008). No additional larvae of C. cortesi were
found in three subsequent surveys in the same site between December
2019 and January 2020. A new survey (Figs. 1 and 2) was undertaken
in November 2020 in the Livilcar Ravine (18° 33’ 04”S, 69° 45’ 53"W),
at about 1500 m elevation in the same watershed as the type locality,
following the methodology described above. The second site was
selected because it is less human-modified than the type locality.

Three larvae of C. cortesi were collected, from which one female and
two males were obtained in January 2021 (Fig. 3). Voucher specimens
are deposited in the “Coleccién Entomolégica de la Universidad de
Tarapacd” (IDEA), Arica, Chile.

Genomic DNA was extracted from legs of one female and one male
of the latter survey using the QIAamp® Fast DNA Tissue Kit, following
the manufacturer’s instructions, and sent to Macrogen Inc. (Seoul,
South Korea) for purification, PCR amplification and sequencing of
the barcode region (sensu Hebert et al., 2003) using the primers LCO-
1490 and HCO-2198 (Folmer et al., 1994). The fragments obtained
were analyzed using the BOLD Identification System (Ratnasingham
and Hebert, 2007).

Schinus areira is the first host plant recorded for C. cortesi. This
finding highlights the importance of this native tree as a host of
Lepidoptera native to the transverse valleys of the Atacama Desert
(Pereira et al., 2017). More than 20 larvae of Iridopsis hausmanniVargas,
2007, another geometrid moth whose association with S. areira was
already known (Vargas, 2014), were collected along with the larvae
of C. cortesi. Although I hausmanni outnumbered C. cortesi on this
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Figure 1 The sampling sites of Cosmophyga cortesiVargas, 2008 in the Atacama Desert of northern Chile. Type locality (Azapa Valley) marked with yellow; new locality (Livilcar
Ravine) marked with blue. Upper boxes generated with SimpleMappr (Shorthouse, 2010). Map data 2021 (C) Google for the lower box. Scale bar 10 km.
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Figure 2 Habitat of Cosmophyga cortesi Vargas, 2008 in the Livilcar Ravine, Atacama
Desert of northern Chile.

Figure 3 Male adult of Cosmophyga cortesiVargas, 2008 reared from a folivorous larva
collected on Schinus areira L. (Anacardiaceae) in the Livilcar Ravine, Atacama Desert
of northern Chile. Scale bar 10 mm.

occasion, further studies are needed to compare the abundance patterns
of the two species more accurately.

As wide variation has been reported between the host ranges
of different Neotropical geometrid moths (Brehm, 2002, 2003;
Bocaz et al., 2003; Bodner et al., 2010; Seifert et al., 2015), other
native shrubs and trees (mainly Asteraceae and Fabaceae) represented
in the two study sites were surveyed for larvae of C cortesi. No
additional hosts of this moth were discovered in these surveys,
suggesting that its host range is narrow. As S. areirais an evergreen
tree (Rodriguez et al., 1983) and one of the more common native trees
in the transverse valleys of the Atacama Desert (Gatica-Castro et al.,
2015), folivorous species associated with it like the geometrid moths
C. cortesiand I. hausmanni may find adequate substrate throughout
the year. Accordingly, a narrow trophic association with leaves of
S. areira could have been an advantage for the populations of these
geometrid moths previous to the dramatic human modification of
these valleys, but such a host specialization could represent a risk
in the current scenario of habitat loss.

The only previous distribution record of C. cortesi was the type
locality, at about 260 m elevation in the Azapa Valley (Vargas, 2008).
Accordingly, the specimens collected in Livilcar, at about 1500 m elevation,

expand the elevation range of C. cortesiby more than 1200 m. Further
sampling in additional valleys north and south of the type locality, is
needed to characterize better the geographic range of C. cortesi.

In a previous study undertaken in the type locality of C. cortesi,
Méndez-Abarca et al. (2012) reported that one male of this species,
whose wings had not expanded more than 24 hours after emergence,
was obtained from a full-grown larva found in a cell of the potter
wasp Hypodynerus andeus(Packard, 1869) (Hymenoptera: Vespidae).
As the host plant of C cortesi was unknown at that time, it was not
possible to associate the presence of the larva with any plant species
in the study site. The host plant record here provided suggests that
the larva was captured by a female of H. andeus on S. areira trees
growing there. Furthermore, the similarity of the two DNA barcodes
of C. cortesi(MW911318, MW911319) was 99.7 and 100% with that of
an unidentified larva of Geometridae (KF663055) collected in a cell
of H. andeus in the type locality of C. cortesi(Vargas et al., 2014). This
finding corroborates that larvae of C. cortesi are captured by females
of H. andeus to fill their cells. Accordingly, availability of S. areira is
important not only for the phytophagous C. cortesi, but also for the
potter wasp H. andeus.

The integration of field work with DNA barcoding is useful to
disentangle lepidopteran interactions in nature (Hausmann et al., 2020).
In the present study, field work shed the first light on the host plant
use by C. cortesi, while comparison of newly generated DNA barcodes
with previously published ones confirmed the use of their larvae as
prey. Further studies are needed to improve the understanding of the
interactions of the geometrid moths inhabiting the transverse valleys
of the Atacama Desert to begin to protect their populations and those of
the native entomophagous associated with them in these dramatically
human-modified landscapes.
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