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Description of Scythris quinquepraedia Garre & Ortiz,
sp. nov. from the Iberian Peninsula

(Lepidoptera: Scythrididae)

Manuel Garre & Antonio S. Ortiz

Abstract

A new Scythris species (Lepidoptera: Scythrididae), S. quinquepraedia Garre & Ortiz, sp. nov., is described
from the Iberian Peninsula. Male adult and genitalia are illustrated and the genetic distance, based on DNA barcodes
are compared against the closely species of pascuella-, punctivittella- and seliniella-group from the public BOLD
database.
Keywords: Lepidoptera, Scythrididae, Scythris quinquepraedia, new species, taxonomy, DNA barcoding, Iberian
Peninsula.

Descripción de Scythris quinquepraedia Garre & Ortiz, sp. nov. de la Península Ibérica
(Lepidoptera: Scythrididae)

Resumen

Se describe Scythris quinquepraedia Garre & Ortiz, sp. nov. (Lepidoptera: Scythrididae) en la Península
Ibérica utilizando la morfología del adulto macho, el andropigio y la distancia genética, basada en códigos de barras
de ADN que se compara con las especies cercanas de los grupos pascuella, punctivittella y seliniella disponibles en
la base de datos en The Barcode of Life (BOLD).
Palabras clave: Lepidoptera, Scythrididae, Scythris quinquepraedia, nueva especie, taxonomía, ADN código de
barras, Península Ibérica.

Introducción

The family Scythrididae is a medium-sized family within the Gelechioidea, with approximately
669 species worldwide (Nieukerken et al. 2011) and currently reaching 923 species (Falck 2023). The
family have a great diversity in the Mediterranean area with most species belonging to the genus
Scythris Hübner, [1825] with more than 400 species (Bengtsson, 1997). The checklist of Scythrididae
of Spanish mainland comprises 109 species according to Vives Moreno (2014: 102 species) that
considers Scythris flavilaterella (Fuchs, 1886) and Scythris lampyrella (Constant, 1865) as synonyms
of Scythris cuspidella ([Denis & Schiffermuller], 1775), with later addition of Enolmis delnoydella
Groenen & Schreurs, 2016 and Scythris spiniferella Nupponen & Savenkov, 2019 described based on
Spanish material (Groenen & Schreurs, 2016; Nupponen & Savenkov, 2019) and new records for the
Iberian Peninsula as Scythris camelella Walshingham, 1907 (Richter & Sumpich, 2020), Scythris
larzacensis Delmas, 2010 (Requena & Pérez De-Gregorio, 2017) and Scythris sinensis (Felder &
Rogenhofer, 1875) (Corley et al. 2021).

The use of DNA barcoding as an effective tool for species diagnosis in the animal kingdom has
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been proposed as the best option to overcome the gap between existing taxonomic information and the
need for efficient and reliable species identification, particularly for butterflies (Hebert et al. 2003).
DNA barcoding provides a fast and inexpensive alternative strategy for identifying described species
and discovering new species (Hebert et al. 2003; Savolainen et al. 2005; Mitchell, 2008). Combining
molecular methods with morphological species identification can speed up biodiversity inventories and
help elucidate the status of suspect species.

The present investigation was prompted by results obtained during an effort to barcode all
Macroheteroceran Lepidoptera species in the Iberian Peninsula, which revealed that new Scythris
specimens were grouped into unique sequence clusters. The species collected from Spain differs from
other Scythris species in morphological and molecular traits and is described here as a new species,
Scythris quinquepraedia Garre & Ortiz, sp. nov.

Material and Methods

The images of the adults (Figure 1A) were taken with a Nikon D70 digital camera. Images were z-
stacked using the software Zerene. Morphology of the male genital structures (Figure 1B) were studied
using a Zeiss Stemi 508 stereomicroscope with a Zeiss Axiocam ICc5 digital camera and were
compared with those published by Bengtsson (1997) and, subsequently, he was asked for his personal
opinion on its taxonomic status. Specimens were deposited in the Research Collection of Biología
Animal in the Department of Zoology and Physical Anthropology of the University of Murcia (Spain).

Tissue of unique sample was processed and sequenced at the Canadian Centre for DNA Barcoding
(CCDB, Guelph) to obtain DNA barcodes using the standard high-throughput protocol described by
deWaard et al. (2008) which can be accessed at www.dnabarcoding.ca/pa/ge/research/protocols.
Voucher data, GPS coordinates, images, sequences, Genbank Accession, and trace files are publicly
available through the public data set (dx.doi.org/10.5883/DS-SCYTHRIS) in BOLD.
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Figure 1. Adult specimen of Scythris quinquepraedia sp. n. A. Male holotype AOCLep02710. B. Male
genitalia AOCLep02710.
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Sequence was compared to a reference library of Lepidoptera barcodes using the identification
engine (BOLD-ID). The reference barcode database for Scythrididae used by BOLD-ID is continually
validated by specialists to ensure accurate identifications and is particularly well parameterized due to a
global campaign to barcode the 618 species of the family (accessed May 20, 2024).
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Figure 2. Phylogenetic trees obtained from 46 nucleotide COI sequences. A. Maximum Likelihood tree. B.
Neighbour-Joining tree. The depth of each branch shows divergence within lineages. Bootstrap values are
provided at major nodes. The scale bar represents 0.01 genetic difference.
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Sequence divergences for the barcode region were calculated using the Kimura 2-parameter (K2P)
model (Kimura 1980) and the degrees of interspecific genetic variation were calculated using the
analytical tools of BOLD. All the new and public species sequences were downloaded and aligned with
the CLUSTAL algorithm of the MEGA6 software (Tamura et al. 2013). Boot-strap values were
calculated with 1000 replicates, and initial Neighbor-joining (NJ) and Maximum Likelihood (ML) trees
based on distance were constructed with the MEGA6 software. We selected other Scythris species as S.
flavidella Preissecker, 1911 and S. pascuella (Zeller, 1855) belonging to pascuella species group; S.
albostriata Hannemann, 1961, S. punctivittella (Costa, [1836]) and S. emichi (Anker, 1870) belonging
to punctivittella species group; and S. clavella (Zeller, 1855), S. seliniella (Zeller, 1839) and S.
subseliniella (Heinemann, [1876]) belonging to seliniella species group for congeneric comparison and,
Enolmis acanthella (Godart, 1824) and Enolmis agenjoi Passerin d’Entrèves, 1988, which are
taxonomically related into family Scythrididae (Bengtsson, 1997), as outgroups to root the trees. In
order to assess the COI divergences between the taxa, we included all sites with the pairwise deletion
option. All trees presented similar topology with some differences in the position of S. quinquepraedia
and, therefore, both trees (ML and NJ) are presented here (Figures 2A, B). Because one gene is far too
little for reasonable phylogenetic analysis (Gatesy et al. 2007), the trees presented here do not reliably
illustrate evolutionary relationships among the sequenced taxa.

Results and discussion

Scythris quinquepraedia Garre & Ortiz, sp. nov.
Barcode Index Number. BOLD:AFB2144

Type material: Holotype, SPAIN, 1 1, Murcia, Alquerías [coordinates 38.007, -1.033], 32 m
altitude, 28-VIII-2020, leg. M. Garre, Genprep and BOLD sample ID: AOCLep02710.

Diagnosis: S. quinquepraedia is easly confused with other dark, small Scythrididae by the external
appearance. All characters indicate that belongs to the S. pascuella species group, which initially
comprised 13 species (Bengtsson, 1997) and actually includes 36 species (Savela, 2024). Externally
this group is characterized by unicolorous and dark fuscous forewing, sometimes with greenish lustre
and glossy but exceptions can be seen in specimens from North Africa and in the east part of the
Mediterranean area. Uncus prominent, bifurcate; gnathos curved, pointed and somewhat  hooked.
Aedeagus medium-sized, slightly curved, pointed. Valvae longish, bent, with rounded or tapering ends.
Sternum 8 subtriangular with a posterior furcation. In female genitalia for species of this group no
common feature has been observed (Bengtsson, 1997). Examination of the male genitalia is essential
for safe determination of S. quinquepraedia.

Description (Figure 1A): Wingspan 9.4 mm. Head and haustellum covered with golden,
appressed, slender, parallel-sided scales oriented longitudinally. Labial palp slightly upturned, right,
terminal segment brownish pointed and segments 2-3 yellowish white mottled. Antenna blackish
brown, approximately the same length as the forewing. Vertex, neck tuft, collar, tegula and thorax dark
brown, mottled dorsally with golden scales, especially around the neck and thorax, and ventrally with
silver glossy scales. Forewing dark brown mottled with bright white scales. Whitish fringe in the
antemedian fascia degradated through submedian interfascia to the base. Hindwing width about 1/2 of
the forewing, dark grey. Abdomen greyish mottled with golden scales.

Male genitalia (Figure 1B): Unique and very easy to identify when it is compared with the other
species in the family Scythrididae. Uncus with a roundish and minutely warted plate, slightly incurved
posteriorly. Gnathos broad at base, then tapering, straight and pointed. Socii rounded at tip, long and
setose. Valvae symmetrical, club-shaped, strongly bent in posterior half; at tip furnished with a dense
row of short bristles. Tergum 8 as a squarish and warty plate. Sternum 8 subtriangular, posterior
extension very long with bifurcated apex; prongs short and thick. Aedeagus long, evenly curved and
tapering to the tip.

Distribution and abundance: Probably, an endemism from southeast of the Iberian Peninsula
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(known only from one locality in the Murcia Region). Scarce and local in agricultural landscape of
Huerta de Murcia.

Biology: Flight period end-August, most likely in a single generation in the Huerta of Alquerías.
This characterized by an ancient canal network feeds an agricultural landscape watered by the Segura
River through an ancient canal network. The primary crops are citrus groves with natural vegetation in
the margins of paths, borders of crops, abandoned fields and banks of irrigation canals. With the
exceptions of some hygrophilous plants as Phragmites australis (Cav.) Trin. ex Steud., Arundo donax
L. and Apium nodiflorum (L.) Lag., nitrophilous and ruderal species predominate (Figure 3). Early
stages unknown.

Genetic remarks: BIN BOLD:AFB2144 (n=1; Table 1; sequence length 658 bp). Based on COI
divergence, the new species is separated from the other Scythris species compared in our study by
genetic distances of 11.4% (mean divergence; n= 43) (Figure 2). This value is high compared to 10.2%
mean divergence among all the studied species (Table 2, Figure 2) and belongs to a phylogenetically S.
pascuella isolated lineage well supported by morphology and genetic data.
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Table 1. Interspecific mean K2P (Kimura 2-Parameter) divergences (mean pairwise distances in %) based on the
analysis of COI fragments (>500 bp) among Scythris quinquepraedia and other Scythris species (SPU: S.
punctivittella; SEM: S. emichi; SFL: S. flavidella; SPA: S. pascuella; SQU: S. quinquepraedia; SCL: S. clavella;
SSE: S. seliniella; SSU: S. subseliniella).

SPU SEM SFL SPA SQU SCL SSE SSU
Scythris albostriata 3.9 5.2 8.8 8.8 10.2 13.0 12.7 11.1
Scythris punctivittella 4.9 8.7 8.8 10.8 13.0 12.7 11.6
Scythris emichi 8.2 8.8 08.8 12.9 12.6 12.2
Scythris flavidella 4.0 09.9 13.1 12.8 12.5
Scythris pascuella 10.9 14.3 14.0 13.0
Scythris quinquepraedia 14.0 13.7 12.8
Scythris clavella 00.3 08.1
Scythris seliniella 07.8

Derivation of name: Lat. quinque = five and praedia = farm, refers to the original name of the
locality of the first studied specimen, in Spanish Cinco Alquerías, actually the locality of Alquerías, a
district belonging to the municipality of Murcia (Spain).

Molecular analysis: DNA barcoding data results obtained in our study indicate that Scythris
quinquepraedia sp. n. is rather isolated from other congeneric species studied and, even, from Enolmis
species (Figure 2). Interspecific distances of the new species compared to the other Scythris species
spanned from 8.8% to S. emichi and 14.0% to S. clavella and differs from the rest of the Scythris
species with mean values of 10.2% (Table 2). Differences in barcode sequences were higher than 2%
and, according to Hausmann et al. (2011), in different groups of invertebrate taxa, a sequence
divergence in the barcode region higher than 2% are typical of interspecific variation and recognized as
distinct MOTUs, while lower values often correspond to intraspecific differences.

A phylogenetic hypothesis with Neighbour-Joining (NJ) and Maximum Likelihood (ML) trees of
COI barcode region were generated using MEGA software and all the species studied could be
unequivocally assigned to one of the clades (Figure 2). The monophyly of the genera Scythris was
recovered by all those methods and the molecular results enable to preliminarily division into four
Scythrididae species groups, punctivittella-, seliniella- and pascuella-group, and the Enolmis species,
as outgroups to root the tree (Figure 2). Nevertheless, Scythris quinquepraedia differs from each
punctivittella- and pascuella-group by 10.1% (Mean K2P distance) and the species is placed in a
different position depending on ML or NJ trees construction (Table 2, Figure 2). We are trying to
capture new specimens for comparisons and confirm all the differences found in male genitalia and
barcode.
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