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ABSTRACT

A new species, Zwicknia avilensis sp. n., from Spain is described and illustrated from male and female adults
and last instar larvae. Morphological affinities of this new species are also discussed and a key to adult Zwicknia
Muranyi, 2014 from Western and Southern Europe is proposed. From the morphological point of view Zwicknia
avilensis sp. n. clearly differs from all other known species or subspecies of the Zwicknia genus.

urn:lsid:zoobank.org:pub:1386DF7A-DEB0-46A7-B48E-FE19C5329F6D
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RESUMEN

Una nueva especie de Zwicknia Muranyi, 2014 de Espaiia (Plecoptera: Capniidae)

Se describe e ilustra una nueva especie, Zwicknia avilensis sp. n., de Espana a partir de machos y hembras
adultos y de larvas del ultimo estadio. También se discuten las afinidades morfologicas de esta nueva especie y
se propone una clave para los adultos de Zwicknia de Europa occidental y meridional. Desde el punto de vista
morfologico, Zwicknia avilensis sp. n. difiere claramente de todas las demas especies o subespecies conocidas

del género Zwicknia.
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Introduction

The establishment of the genus Zwicknia Muranyi,
2014 and the partial revision of the genus Capnia
Pictet, 1841 by Muranyi et al. (2014) have induced
several important changes in the taxonomy of the
Capniidae, thus rendering necessary to revise the
material collected in Spain under these labels. In this
region, the family Capniidae is represented by the four
genera Capnia, Capnioneura Ris, 1905, Capnopsis

Morton, 1896 and Zwicknia. Whereas the status of
Capnioneura (six species, Capnioneura petitpierreae
Aubert, 1961, C. brachyptera Despax, 1932b, C. libera
(Navas, 1909), C. mitis Despax, 1932a, C. gelesae
Berthélemy & Baena, 1984, C. narcea Vingon &
Sanchez-Ortega, 2002) and Capnopsis (one species,
C. schilleri (Rostock, 1892)) remain unchanged in
Spain (Tierno de Figueroa et al., 2003, 2014, 2018),
the former genus Capnia is now subdivided into three
different taxa: a genus Capnia sensu stricto, sensu
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Muranyi, 2014, which has as its sole representative
the widely distributed transpalearctic Capnia nigra
(Pictet, 1833), then a genus Capnia sensu lato, sensu
Muranyi, 2014, which includes only the species
Capnia vidua Klapalek, 1904 (Luzon-Ortega et al.,
2013; Tierno de Figueroa ef al., 2014), and finally, the
genus Zwicknia, which now replaces the former species
complex Capnia bifrons (Newman, 1838). Upon
examination, it turned out that specimens of Zwicknia
from the Province of Avila, Spain, that had previously
(Gonzalez del Tanago, 1984) been identified as the
now obsolete taxon Capnia bifrons, could not be
assigned to one of the already known twelve species or
subspecies of Zwicknia (DeWalt et al., 2021) and gave
rise therefore to the suspicion that they corresponded
to an unknown taxon. Fresh material collected from
the same sampling station in winter 2020 and spring
2021 by the second author have confirmed these initial
findings, enabling the description of this new species
in the present contribution.

Material and methods

CoLLECTING. Adults of Zwicknia were collected
by using a “Japanese umbrella” (beating sheet).
Nymphs of Zwicknia, together with other aquatic
macroinvertebrates, were collected by using a hand
net and by removing the substratum (Gonzalez del
Tanago, 1984). The older material studied in this
contribution had been collected by Dr. Marta Gonzalez
del Ténago in 1981. These specimens were initially
stored in the private collection of Dr. Marta Gonzalez
del Ténago, and later, in the 1990s, transferred to the
A. Sanchez-Ortega collection in the Department of
Zoology (formerly Department of Animal Biology
and Ecology) of the University of Granada (Spain).
Additional adult specimens have been collected by the
second author in winter 2020 and spring 2021. The
material is preserved in ethanol.

TERMINOLOGY AND ABBREVIATIONS. Terminology for
adults follows that of Muranyi ef al. (2014). The wing
venation terminology used within this paper follows
Béthoux (2005) and Béthoux et al. (2015). The
following abbreviations are used: m = adult males;
f = adult females; Lm = male larvae; Lf = female
larvae; MZL = collections of the Zoological Museum
of Lausanne, Switzerland; GVC = collection of
G. Vingon; RC = collection of J.-P.G. Reding;
SOC = collection of Sanchez-Ortega, Department of
Zoology, University of Granada, Spain.

MORPHOLOGY AND DEPOSITORIES. For the identification
of adults and larvae, Muranyi et al. (2014),
Boumans & Muranyi (2014), Reding et al. (2016),
Reding (2020, 2021) and Vingon & Reding (2018)
references were used. Adults of the following six

Reding et al.

species from Western and Southern Europe were
examined for comparison: Zwicknia acuta Muranyi
& Orci, 2014, Z. bifrons, Z. gattolliati Vingon
& Reding, 2018, Z. ledoarei Reding, Launay,
Ruffoni, Vingon & Boumans, 2016, Z. rupprechti
Muranyi, Orci & Gamboa, 2014 and Z. westermanni
Boumans & Muranyi, 2014. Illustrations of the
specimens were produced by the first author with
the help of a Nikon E5400 camera attached to a
Leica S8-APO stereomicroscope. The photograph
of the sampling station was taken by second
author. Holotype and paratypes are deposited in the
Zoological Museum of Lausanne, Switzerland.

Results

Zwicknia avilensis sp. n.
urn:lsid:zoobank.org:act:25186B8C-A757-4ED7-A67A-062A70575A10
Figs. 1-13

Capnia bifrons (Newman, 1838) — Gonzalez del Tanago, 1984: 53.

TyrE MATERIAL. Holotype male: SPAIN, Avila Province (05143),
Sierra de la Serrota, Arroyo de Canto Moreno, Muiotello,
Duero basin; 40°33°37.13” N, 5° 01°29.02” E, 1129 m as.l,
26.X11.2020, leg. Isabel Pardo, deposited in the MZL (catalogue
number: GBIFCH00830015).

Paratypes: same locality (Fig. 56), same date, 1m, 1f, leg.
Isabel Pardo, deposited in the MZL (catalogue numbers:
GBIFCH00830016 (male); GBIFCH00830017 (female).

Additional specimens are held in the collections of SOC, GVC and
RC: SPAIN: Avila Province (05143), Sierra de la Serrota, Arroyo
de Canto Moreno, Muiiotello, Duero basin; 40°33°37.13” N, 5°
01°29.02” E, 1129 m; 15.111.1981, 3m, 3f (leg. Marta Gonzalez
del Tanago; GVC); 15.111.1981, 3m, 2f; 6Lm, 6Lf (leg. Marta
Gonzélez del Tanago; SOC); 02.1V.2021, 2f (leg. Isabel Pardo;
1f, RC; 1f, MZL used for molecular studies (catalogue number:
GBIFCH00829872).

MORPHOLOGICAL DIAGNOSIS

Male strongly micropterous; female macropterous.
Process of male tergite 9 projecting headward (Figs. 14,
7-8). Main epiproct sclerite slender, smoothly truncated
and with a slightly blunted tip in lateral view (Figs. 2-3).
Main epiproct sclerite with a small “hunchback” dorsally
in its middle section (Figs. 3-4).

DEescRIPTION

Head, thorax, appendages and basal segments of
the abdomen as typical for the genus. Male strongly
micropterous (Fig. 9). Female macropterous. Body
length: holotype 5.0 mm, male paratypes 4.9—7.5 mm,
female paratypes 9.0-10.1 mm; forewing length of
males: holotype 1.1 mm, male paratypes 0.5—1.8 mm,
female paratypes 10.0-11.0 mm.
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Figs. 1-6.— Zwicknia avilensis sp. n., male. 1, epiproct and process on tergite 9, lateral view; 2, epiproct and process on tergite 9,
lateral view; 3, epiproct and process on tergite 9, lateral view; 4, epiproct and process on tergite 9, lateral view (<hunchback»
marked by arrow); 5, process on tergite 9, plain dorsal view; 6, process on tergite 9, caudal view.

Figs. 1-6.— Zwicknia avilensis sp. n., macho. 1, epiprocto y proceso del 9° terguito, vista lateral; 2, epiprocto y proceso del 9°
terguito, vista lateral; 3, epiprocto y proceso del 9° terguito, vista lateral; 4, epiprocto y proceso del 9° terguito, vista lateral
(«joroba» marcada con flecha); 5, proceso del 9° terguito, vista dorsal; 6, proceso del 9° terguito, vista caudal.

Males (Figs. 1-10). Process of tergite 9 highly
elevated and projecting headward, in lateral (Figs. 1-4)
and dorsal (Figs, 7-8) views. In caudal view, process
of tergite 9 with a wide base and a dome-shaped apex
(Figs. 6-8). In lateral view, the main epiproct sclerite
is long and slender, with a slightly blunted tip, neither
upcurved nor downcurved (Figs. 2-3). Dorsal part of
apex of epiproct smoothly truncated, in lateral view
(Figs. 1-4); ventral part straight. Main epiproct sclerite
with a small “hunchback” in its middle section (Figs. 34,

arrow). Membranous part of the apex of the main
epiproct sclerite very long, in lateral view (Figs. 3-4).
In dorso-caudal view, the main epiproct sclerite is long
and slender, with nearly parallel edges and not swollen
medially (Figs. 5, 7-8). Apex of process on tergite 9 at
least three times as wide as the tip of the main epiproct
sclerite, in dorsal view (Figs. 7-8). Ventral vesicle very
large and rounded, its size corresponding to one third of
the width of the subgenital plate (Fig. 10). Subgenital
plate heart-shaped, as typical for the genus (Fig. 10).
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Figs. 7-12.— 7=10. Zwicknia avilensis sp. n., male. 7, process on tergite 9, plain dorsal view; 8, process on tergite 9, 3 dorsal
view; 9, wings; 10, ventral vesicle. 11=12. Zwicknia avilensis sp. n., female. 11, femur of hindleg, lateral view; 12, subgenital

plate, ventral view.

Figs. 7-12.— 7-10. Zwicknia avilensis sp. n., macho. 7, proceso del 9° terguito, vista dorsal, 8, proceso del 9° terguito, 34
vista dorsal; 9, alas; 10, vesicula ventral. 11=12. Zwicknia avilensis sp. n., hembra. 11, fémur posterior, vista lateral; 12, placa

subgenital, vista ventral.

Females (Figs. 11-13). Wing venation as typical for
the genus, with the first cell between CuA and CuP
in anterior wings quadrangular in shape (Fig. 13; cf.
Fig. 55; Aubert 1959: 26, fig. 22; Reding 2020: Vol. 4,
fig. 17A20) and not triangular, as in Capnia nigra
(Fig. 14) or Capnia vidua. Dorsal edge of femora and
tibiae of all three legs with short bristles (Fig. 11).
Posterior edge of female subgenital plate crescent-
shaped (Fig. 12).

Larvae (Figs. 15-26). Male and female larvae of
Zwicknia avilensis sp. n. bear very short and dense
erect bristles of nearly equal length on head and
pronotum (Figs. 15—17). Setation on basal segments
of antennae very short and sparse. Abdominal tergites
with very short, but compact bristles (Figs. 18-19).
Row of bristles on abdominal tergites medially
interrupted (Fig. 18). Lateral bristles on lower margin
of abdominal tergites very short, not reaching the
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Figs. 13—14.— 13. Zwicknia avilensis sp. n., female, wing venation of anterior wing. 14. Capnia nigra, wing venation of anterior

wing of adult female (annotations by Dr. Olivier Béthoux).

Figs. 13—14.— 13. Zwicknia avilensis sp. n., hembra, venacion del ala anterior. 14. Capnia nigra, venacion del ala anterior de la

hembra adulta (anotaciones del Dr. Olivier Béthoux).

adjacent tergite (Fig. 19). Dorsal margin of femur of
posterior leg with an uncompacted row of both long
and short setae, the longest measuring less than a third
of the total width of the femur (Fig. 20). Dorsal edge
of tibia of hindleg with a narrow row of long and fine
setac in its distal part (Figs. 21-22). Micropterism
clearly prefigured on male larvae (Fig. 23). In male
larvae and nymphs, tergite 10, which prefigures the
male epiproct and the process on tergite 9, with wide
basis and blunt apex, in dorsal view (Fig. 24). In
lateral view, tergite 10 is smoothly truncated in near
mature larvae (Fig. 25) and more pointed in mature
larvae (Fig. 26).

DERIVATIO NOMINIS

The species is named after the region where it was
collected, namely the Avila Province in Spain. The
epithet is formed by adding the Latin toponymic suffix

—ensis to the place name Avila and is to be treated
as an epicene Latin adjective in the nominative case
combined with Zwicknia.

MORPHOLOGICAL AFFINITIES

Adult males. From the morphological point of view,
Zwicknia avilensis sp. n. stands rather isolated and
differs from all other known species or subspecies
of the genus Zwicknia from Western and Southern
Europe by its headward pointing process of tergite
9 in lateral view (Figs. 1-4), whereas this process
is raised perpendicularly in all other known species
from these regions (Figs. 27-31), except for Zwicknia
rupprechti, where it projects caudally (Fig. 32). In
lateral view, the process on tergite 9 is highly elevated
in Zwicknia avilensis sp. n. (Figs. 1-4), whereas it is
low in Zwicknia rupprechti (Fig. 32) and Z. ledoarei
(Fig. 31). In lateral view, the main epiproct sclerite
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Figs. 15—20.— Zwicknia avilensis sp. n., larva. 15, bristles on head, lateral view; 16, bristles on pronotum, lateral view; 17, bristles
on head and pronotum, lateral view; 18, tergites, dorsal view; 19, tergites, dorso-lateral view; 20, dorsal edge of femur of hindleg,
lateral view.

Figs. 15—-20.— Zwicknia avilensis sp. n., larva. 15, cerdas de la cabeza, vista lateral; 16, cerdas del pronoto, vista lateral;
17, cerdas de la cabeza y pronoto, vista lateral; 18, terguitos, vista dorsal; 19, terguitos, vista dorso-lateral; 20, borde dorsal del

fémur posterior, vista lateral.

of Zwicknia avilensis sp. n. is slightly pointed
(Figs. 1-4), but not acute as in Z. acuta (Fig. 28),
Z. westermanni (Fig. 29) and Zwicknia gattolliati
(Fig. 30). The epiproct tip of Zwicknia avilensis sp. n.
is straight (Figs 1-4), not upcurved as in Zwicknia
gattolliati (Fig. 30) or Z. bifrons (Fig. 27). In lateral
(Figs. 1-4) and dorsal (Figs. 5, 7-8) views, the main
epiproct sclerite of Zwicknia avilensis sp. n. is slender
and narrow, whereas it is much thicker and larger in

Zwicknia bifrons (Fig. 27; Muranyi et al., 2014: 41,
fig. 82) and Z. rupprechti (Fig. 32). In lateral view,
the membranous part of the apex of the main epiproct
sclerite of Zwicknia avilensis sp. n. is very long (Figs.
3—4), much longer than the one of Z. bifrons (Fig. 27),
Z. acuta (Fig. 28), Z. rupprechti (Fig. 32; Muranyi et
al. 2014: figs. 106-109 and figs. 127-147), Zwicknia
westermanni (Fig. 29), Z. gattolliati (Fig. 30) and
Z. ledoarei (Fig. 31). In caudal view, the shape of
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Figs. 21-26.— Zwicknia avilensis sp. n., larva. 21, dorsal edge of tibia of hindleg of male larva, lateral view; 22, dorsal edge of
tibia of hindleg of female larva, lateral view; 23, micropterism prefigured on male larva, dorsal view; 24, epiproct and process
of tergite 9 of mature male larva, dorsal view; 25, epiproct and process of tergite 9 of near mature male larva, lateral view; 26,
epiproct and process of tergite 9 of mature male larva, lateral view.

Figs. 21-26.— Zwicknia avilensis sp. n., larva. 21, borde dorsal de la tibia posterior de la larva macho, vista lateral; 22, borde
dorsal de la tibia posterior de la larva hembra, vista lateral; 23, micropterismo prefigurado en la larva macho, vista dorsal; 24,
epiprocto y proceso del 9° terguito de la larva macho madura, vista dorsal; 25, epiprocto y proceso del 9° terguito de la larva

macho casi madura, vista lateral; 26, epiprocto y proceso del 9° terguito de la larva macho madura, vista lateral.

the process on tergite 9 has a wide base, is highly
elevated and has a dome-shaped apex (Fig. 6), not
resembling any of the numerous illustrations of this
feature provided by Muranyi et al. (2014: 61, figs.
148—-164). The ventral vesicle of Zwicknia avilensis
sp. n. is very large and rounded (Fig. 10), much larger
than the one of Z. ledoarei (Fig. 37; Reding et al.
2016: 141, fig. 5) or Z. rupprechti (Fig. 38; Muranyi

et al. 2014: 48, fig. 91), but not mussel-shaped as the
one of Z. gattolliati (Fig. 36) and Z. acuta (Fig. 34;
Muranyi et al. 2014: 39, fig. 79), and not elliptical as
the one of Z. bifrons (Fig. 33; Muranyi et al. 2014:
41, fig. 83) and Z. westermanni (Fig. 35). Note that
the ventral vesicle, that males use for generating their
bioacoustic drumming signals, is not visible in part of
the specimens, because retracted, partly or entirely,
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under sternite § until the start of the drumming activity.
The main epiproct sclerite of Zwicknia avilensis sp. n.
has a small “hunchback” in its median dorsal region
(Figs. 3, 4, arrow), a feature not seen on any other
presently described species of Zwicknia (Figs. 27-32)
from Western and Southern Europe.

Adult females. In Zwicknia avilensis sp. n.,
the posterior edge of the female subgenital plate
is crescent-shaped (Fig. 12), whereas it is nearly

Reding et al.

straight in other species, such as Z. bifrons (Fig. 41),
Z. ledoarei (Fig. 42), Z. gattolliati (Fig. 43) and
Z. westermanni (Fig. 44), except for Z. acuta
(Muranyi et al. 2014: 34, fig. 64), where it is also
crescent-shaped. Like all other known species of
Zwicknia, Z. gattolliati excepted (Fig. 40), female
adults of Z. avilensis sp. n. have short bristles on
the dorsal edge of femora and tibiae of all three
legs (Fig. 11; cf. Fig. 39). Zwicknia gattolliati is,

Figs. 27-32.— Epiproct and process on tergite 9 of adult males of Zwicknia. 27, Zwicknia bifrons (Jura Mountains); 28, Zwicknia
acuta (Slovakia); 29, Zwicknia westermanni (Occitanie); 30, Zwicknia gattolliati (Apennines); 31, Zwicknia ledoarei (Jura
Mountains); 32, Zwicknia rupprechti (Vosges).

Figs. 27-32.— Epiprocto y proceso del 9° terguito de machos adultos de Zwicknia. 27, Zwicknia bifrons (Montafas del Jura);
28, Zwicknia acuta (Eslovaquia); 29, Zwicknia westermanni (Occitania); 30, Zwicknia gattolliati (Apeninos); 31, Zwicknia ledoarei

(Montafas del Jura); 32, Zwicknia rupprechti (Vosgos).
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Figs. 33—38.— Ventral vesicle of adult males of Zwicknia. 33, Zwicknia bifrons (Jura Mountains); 34, Zwicknia acuta (Slovakia);
35, Zwicknia westermanni (Occitanie); 36, Zwicknia gattolliati (Apennines); 37, Zwicknia ledoarei (Jura Mountains); 38, Zwicknia

rupprechti (Vosges).

Figs. 33-38.— Vesicula ventral de machos adultos de Zwicknia. 33, Zwicknia bifrons (Montafas del Jura); 34, Zwicknia acuta
(Eslovaquia); 35, Zwicknia westermanni (Occitania); 36, Zwicknia gattolliati (Apeninos); 37, Zwicknia ledoarei (Montafias del

Jura); 38, Zwicknia rupprechti (Vosgos).

to the present knowledge, the only species of the
Western Palearctic whose females have long setae on
the dorsal edge of their femora and tibiae (Fig. 40;
Vingon & Reding 2018: figs. 8 and 11; Reding 2021).

Larvae. In larvae of Zwicknia avilensis sp. n.,
the erect bristles on head and pronotum are dense,
compact and very short (Figs. 15-17), even the
shortest among all other larvae of Zwicknia examined
so far (Z. bifrons, Z. westermanni, Z. ledoarei,
Z. rupprechti and Z. gattolliati; Reding 2020: Vol. 4,

figs. 17A2, 17A14, 17B9, 17C3 and 17C4). The
bristles on the head of Zwicknia rupprechti are also
very short, but uncompacted (Fig. 52; cf. Figs. 15,
17). In lateral view, tergite 10 of mature male larvae
of Zwicknia avilensis sp. n. is smoothly truncated
(Fig. 25), or slightly pointed (Fig. 26), and different
from those of Capnia vidua (Fig. 45), Capnia nigra
(Fig. 46), Zwicknia westermanni (Fig. 47), Z. bifrons
(Fig. 48), Z. ledoarei (Fig. 49), Z. gattolliati (Fig. 50)
and Z. rupprechti (Fig. 51).
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Figs. 839-44.— Adult females of Zwicknia. 39, femur of hindleg of Zwicknia bifrons (Jura Mountains); 40, femur of hindleg of
Zwicknia gattolliati (Apennines); 41, subgenital plate of Zwicknia bifrons (Jura Mountains); 42, subgenital plate of Zwicknia
ledoarei (Jura Mountains); 43, sternites and subgenital plate of Zwicknia gattolliati (Apennines); 44, subgenital plate of Zwicknia

westermanni (Occitanie).

Figs. 39-44.— Hembras adultas de Zwicknia. 39, femur posterior de Zwicknia bifrons (Montafias del Jura); 40, femur posterior
de Zwicknia gattolliati (Apeninos); 41, placa subgenital de Zwicknia bifrons (Montafas del Jura); 42, placa subgenital de Zwicknia
ledoarei (Montanias del Jura); 43, esternitos y placa subgenital de Zwicknia gattolliati (Apeninos); 44, placa subgenital de Zwicknia

westermanni (Occitania).

DISTRIBUTION AND ECOLOGY

The type material of Zwicknia avilensis sp. n.
has been collected above 1000 m in the Sierra de
la Serrota, located within the mountain ranges of
the Sistema Central, in small temporary brooks in
the headwaters of the Duero basin (Fig. 56). The
collection dates for the species indicate a winter
flight period, from December to March. Isolated
females, however, are still found in April, when

no males are on the wing anymore. The overall
distribution of Zwicknia avilensis sp. n. in Spain is
presently unknown. The species inhabits brooks and
rivers that dry up in summer (Fig. 56; Gonzalez del
Tanago 1984). In December 2020, the species was
found with Leuctra maroccana Aubert, 1956¢ and
Capnioneura libera; in April 2021 with Brachyptera
arcuata (Klapalek, 1902) and Protonemura asturica
(Aubert, 1954).
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)
Figs. 45-52.— 45-51. Lateral view of epiproct of mature male larvae of Capnia and Zwicknia. 45, Capnia vidua (Swiss Alps);
46, Capnia nigra (Greater Geneva region); 47, Zwicknia westermanni (Occitanie); 48, Zwicknia bifrons (Jura Mountains);

49, Zwicknia ledoarei (Jura Mountains); 50, Zwicknia gattolliati (Apennines); 51, Zwicknia rupprechti (Vosges). 52. Setation on
head of Zwicknia rupprechti (Vosges).

49 50 51 52

Figs. 45-52.— 45-51. Vista lateral del epiprocto de larvas macho maduras de Capnia y Zwicknia: 45, Capnia vidua (Alpes
suizos); 46, Capnia nigra (region Gran Ginebra); 47, Zwicknia westermanni (Occitania); 48, Zwicknia bifrons (Montafias del Jura);
49, Zwicknia ledoarei (Montafas del Jura); 50, Zwicknia gattolliati (Apeninos); 51, Zwicknia rupprechti (Vosgos). 52. Setacion de
la cabeza de Zwicknia rupprechti (Vosgos).

53 - 54 55

Figs. 53-55.— Wing venation of Zwicknia (annotations by Dr. Olivier Béthoux): 53, wing venation of micropterous male of
Zwicknia gattolliati; 54, wing venation of brachypterous male of Zwicknia westermanni; 85, wing venation of macropterous female
of Zwicknia ledoarei.

=2
T

Figs. 53—-55.— Venacion alar de Zwicknia (anotaciones del Dr. Olivier Béthoux): 53, venacion alar del macho microptero de
Zwicknia gattolliati; 54, venacion alar del macho braquiptero de Zwicknia westermanni; 55, venacion alar de la hembra macroptera
de Zwicknia ledoarei.

Graellsia, 77(2), diciembre 2021, e150 — ISSN-L: 0367-5041 — https://doi.org/10.3989/graellsia.2021.v77.324


https://doi.org/10.3989/graellsia.2021.v77.324

car ™ L

Fig. 56.—

Collecting locality of Zwicknia avilensis sp. n. (Sierra de la Serrota, Arroyo de Canto Moreno, Mufiotello).

Reding et al.
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Fig. 56.— Localidad de recoleccion de Zwicknia avilensis sp. n. (Sierra de la Serrota, Arroyo de Canto Moreno, Mufotello).

CONSERVATION STATUS

In 1981, the species was reported from 14

different sampling stations in the headwaters of river
Duero (Gonzélez del Tanago 1984). In 2020 and
2021, the species is still extant in at least one of its
former locations (samplings by the second author).
Further collecting is needed to ascertain the present
conservation status of the species.

Identification key for adult Zwicknia from Western and
Southern Europe

1

Characteristic process on tergite 9 (Figs. 1-4, 5,
27-32). Presence of a ventral vesicle at the cen-
ter of the posterior margin of sternite 8 (Figs. 10,
33-38). Micropterous (Figs. 9, 53) or brachypterous
(Fig. 54) .o, 3 (male adults of Zwicknia)
No characteristic process on tergite 9. Macropterous
(or slightly brachypterous in some specimens from the
British-Irish Isles), with anterior wing with a reduced
number of cross-veins (three) between CuA and M
(Fig. 55; cf. Fig. 14). First cell between CuA and CuP
in anterior wings quadrangular in shape (Figs. 13, 55).
Posterior margin of subgenital plate (sternite 8) recti-
linear, slightly rounded or crescent-shaped (Figs. 12,
A1-44) 2 (female adults of Zwicknia)

Femora and tibiae with long and dense setae (Figs. 40).
Margins of tergites and sternites with a dense row of setae,
well visible in ventral view (Fig. 43) ...... Zwicknia gattolliati

Femora and tibiae with only short setae (Figs. 11, 39).
Margins of tergites and sternites without a dense row of
setae well visible in ventral view (Figs. 12, 41-42, 44)
...other female adults of Zwicknia (not keyed out)

Brachypterous (Fig. 54). Veins R and M not fused in the
proximal part of the forewings (Fig. 54). .......ccccvevueeennns 4
Micropterous (Figs. 9, 53). Veins R and M (and someti-
mes also ScP) fused at least in the proximal part of the
forewings (Fig. 53) ..oovoeeiiiieiiei e 5

Main epiproct sclerite very long and slender, almost re-
aching tergite 7 (Fig. 29). Tip of main epiproct sclerite
straight, not upcurved, long, narrow, regularly bent and
pointed at apex, in lateral view (Fig. 29). Process on tergi-
te 9 highly elevated and perpendicularly raised (Fig. 29).
Ventral vesicle large, half as wide as the subgenital plate
and elliptical (Fig. 35) .............. Zwicknia westermanni

Process of tergite 9 projecting caudally (Fig. 32) or orien-

tated headward (Figs. 1—4) ....cccooieiiiiiiiieeee e 6
Process of tergite 9 perpendicularly elevated, not projec-
ting caudally or headward (Figs. 27-31) .....ccccecovveenen. 7

Process of tergite 9 projecting caudally (Fig. 32). Tip
of main epiproct sclerite large and pointed in lateral
view (Fig. 32). Ventral vesicle small and rounded
(Fig. 38) i, Zwicknia rupprechti
Process of tergite 9 projecting headward (Figs. 1-4). Tip
of main epiproct sclerite straight, neither downcurved nor
upcurved and blunt (Figs. 1—4). Ventral vesicle very large
and rounded (Fig. 10) ............. Zwicknia avilensis sp. n.
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7 Process of tergite 9 very low, its height not reaching half
the length of the corresponding tergite (Fig. 31). In late-
ral view, the tip of the main epiproct sclerite is blunt and
nearly rounded (Fig. 31). Ventral vesicle very small and
rounded (Fig. 37) ..ooooviiiieeiiieee. Zwicknia ledoarei

— Process of tergite 9 high, its height higher than half the
length of the corresponding tergite 9 (Figs. 27-28, 30)....8

8 Inlateral view, the tip of the main epiproct sclerite is slen-
der, long, narrow and pointed (Figs. 28, 30) ............... 9
— In lateral view, the tip of the main epiproct sclerite is
bulky, pointed, wide-angled and short, slightly up-curved
(Fig. 27). Process of tergite 9 very high and perpendicu-
larly elevated (Fig. 27). Ventral vesicle large and ellipti-
cal in shape (Fig. 33) ....ccccoevviinennnnn. Zwicknia bifrons

9 The tip of the main epiproct sclerite is straight, not up-
curved (Fig. 28). Main epiproct sclerite very slender and
thin (Fig. 28). Ventral vesicle large and mussel-shaped
(Fig. 34) oo Zwicknia acuta

— The tip of the main epiproct sclerite is very slightly up-
curved (Fig. 30). Ventral vesicle medium-sized and mus-
sel-shaped (Fig. 36) .......ccccceeeennns Zwicknia gattolliati

Discussion

Navas (1917) mentions two new species of
Capnia from Spain, C. dusmeti and C. maynari. The
corresponding type specimens are lost (Aubert 1956a).
According to Aubert (1956b), Capnia maynari is a
synonym of C. nigra, and Capnia dusmeti a synonym
of Capnia bifrons. Capnia maynari had been described
by Navas (1917) on the basis of a single female, but the
drawing of the wing venation in Navas (1917: fig. 4; cf.
Fig. 14) clearly shows that the first cell between CuA
and CuP in the anterior wing is triangular in shape.
Capnia maynari hence belongs to the genus Capnia,
while C. dusmeti, also described by Navas (1917) from
a single female, belongs to the genus Zwicknia, since
the first cell between CuA and CuP in the anterior wing
of this specimen is quadrangular in shape (cf. Figs. 13,
55; Navas 1917: fig. 3; Aubert 1959: 26, fig. 22; Reding
2020: vol. IV, fig. 17A20). Capnia (Zwicknia) dusmeti
hadbeen collected atthe Escorial, Sierrade Guadarrama,
on March 26™ 1916. The taxonomic identity of Capnia
dusmeti has never been clearly established and the
taxon is considered as a nomen dubium by Muranyi
et al. (2014: 56), as a synonym of Capnia bifrons by
Aubert (1952: 247; 1956b) and Illies (1966), and as a
synonym of Zwicknia bifrons by DeWalt et al. (2021).
In the past, the now obsolete taxon Capnia bifrons has
been mentioned from Spain by many authors (Navas
1917; Puig Garcia 1984; Gonzalez del Tanago 1984;
Sanchez-Ortega & Tierno de Figueroa 1996; Luzoén-
Ortega & Tierno de Figueroa 2000; Tierno de Figueroa
et al. 2003; Vingon & Pardo 2004; Graf et al. 2009,
Luzén-Ortega et al. 2013). Since these records have
not yet been revised after the breaking up of the former
taxon Capnia bifrons into different species of the genus

13

Zwicknia, it is presently not possible to decide whether
all of them belong to Zwicknia avilensis sp. n., or to
different, currently described or yet unknown species,
of the genus Zwicknia (Tierno de Figueroa et al. 2014,
2018). Previous hints as to the possible existence of
unknown species of Zwicknia in Spain had been
provided by Rupprecht (1997), Muranyi et al. (2014:
56) and Boumans & Muranyi (2014), on the basis of
drumming and genetic studies.

Acknowledgements

We are grateful to Dr. David Muranyi (Department of Zoology,
Institute of Biology, Eszterhazy Karoly University, Leanyka ut 6,
H-3300 Eger, Hungary) for helpful and constructive comments as
well as for providing paratypes of Zwicknia acuta from Slovakia.
We are furthermore indebted to Dr. Jos¢ Manuel Tierno de
Figueroa (Department of Zoology, University of Granada, Spain)
for the loan of specimens of Zwicknia avilensis sp. n., from the
Sanchez-Ortega collection and for the revision of the manuscript.
Special thanks also to Dr. Olivier Béthoux (Centre de Recherche
sur la Paléobiodiversité et les Paléoenvironnements (CR2P),
Muséum National d’Histoire Naturelle, Paris, France) for his help
in annotating the wing venation of capniid stoneflies. Figures 35,
37,42, 45,46 and 47 are modified from those produced by the first
author from Zootaxa 4382(2) and figures 36, 39, 43 and 53 from
Zootaxa 4486(1) with permission of Magnolia Press.

References

Aubert, J., 1952. Plécopteres décrits par le R.P.L. Navas,
S.J.: 3. Les espéces de la péninsule ibérique. Bulletin
de la Société entomologique suisse, 25(3): 242-250.
https://doi.org/10.5169/seals-401158

Aubert, J., 1956a. Plécoptéres décrits par le R.P.L. Navas,
S.J.: 4. Liste des types actuellement connus. Bulletin
de la Société entomologique suisse, 29(4): 437-445.
https://doi.org/10.5169/seals-401293

Aubert, J., 1956b. Contribution & I’é¢tude des Plécopteres
d’Espagne. Mémoires de la Société Vaudoise des
Sciences  Naturelles, 11(5): 209-276. https://doi.
org/10.5169/seals-257489

Aubert, J., 1959. Plecoptera. Insecta helvetica Vol. 1.
Imprimerie de la Concorde. Lausanne. 139 pp.

Béthoux, O., 2005. Wing venation pattern of Plecoptera
(Neoptera). Illiesia, 1(9): 52-81. Available from:
http://illiesia.speciesfile.org/papers/Illiesia01-09.pdf
(accessed August 41 2021)

Béthoux, O., Kondratieff, B.C., Grimsson, F., Olafsson, F. &
Wappler, T., 2015. Character state-based taxa erected
to accommodate fossil and extant needle stoneflies
(Leuctridae — Leuctrida tax. n.) and close relatives.
Systematic Entomology, 40(2): 322-341. https://doi.
org/10.1111/syen.12102

Boumans, L. & Muranyi, D., 2014. Two new species
of Zwicknia Murényi, with molecular data on the
phylogenetic position of the genus (Plecoptera,
Capniidae). Zootaxa, 3808(1): 1-91. https://doi.
org/10.11646/zootaxa.3808.1.1

Graellsia, 77(2), diciembre 2021, e150 — ISSN-L: 0367-5041 — https://doi.org/10.3989/graellsia.2021.v77.324


https://doi.org/10.3989/graellsia.2021.v77.324
https://doi.org/10.5169/seals-401158
https://doi.org/10.5169/seals-401293
https://doi.org/10.5169/seals-257489
https://doi.org/10.5169/seals-257489
http://illiesia.speciesfile.org/papers/Illiesia01-09.pdf
https://doi.org/10.1111/syen.12102
https://doi.org/10.1111/syen.12102
https://doi.org/10.11646/zootaxa.3808.1.1
https://doi.org/10.11646/zootaxa.3808.1.1

14

DeWalt, R.E., Maehr, M.D., Hopkins, H., Neu-Becker, U. &
Stueber, G., 2021. Plecoptera Species File Online.
Version 5.0/5.0. Available from: http://Plecoptera.
SpeciesFile.org (accessed August 4 2021)

Gonzalez del Tanago, M., 1984. Distribution of Plecoptera
in the Duero Basin (Spain). Annales de Limnologie,
20(1-2): 49-56. https://doi.org/10.1051/limn/1984019

Graf, W., Lorenz, A.W., Tierno de Figueroa, J.M., Liicke, S.,
Loépez-Rodriguez, M.J. & Davies, C., 2009. Distribution
and Ecological Preferences of European Freshwater
Organisms. Vol. 2. Plecoptera. /n: Schmidt-Kloiber,
A. & Hering, D. (Eds.), Distribution and Ecological
Preferences of European Freshwater Organisms.
Pensoft Publishers, Sofia-Moscow: 1-262.

Ilies, J., 1966. Katalog der rezenten Plecoptera. Das
Tierreich: eine Zusammenstellung und Kennzeichnung
der rezenten Tierformen vol. 82. R. Friedldnder. Berlin.
XXX+ 631 pp.

Luz6n-Ortega, J.M. & Tierno de Figueroa, J.M., 2000. Primeras
citas de Capnia bifrons (Newman, 1839) (Plecoptera,
Capniidae) en el sur de la Peninsula Ibérica = First record of
Capnia bifrons (Newman, 1839) (Plecoptera, Capniidae)
in Southern Iberian Peninsula. Boletin de la Asociacion
espariola de Entomologia, 24(3-4): 218-219. Available
from: http://www.entomologica.es/publicaciones-boletin/
en/art1092 (accessed September 22" 2021)

Luzoén-Ortega, J.M., Lopez-Rodriguez, M.J. & Tierno de
Figueroa, J.M., 2013. Contribution to the knowledge
of the stoneflies of Spain (Plecoptera). Boletin de la
Asociacion espainola de Entomologia, 37(3—4): 225—
275. Available from: http://www.entomologica.es/
publicaciones-boletin/en/art1547 (accessed September
22M2021)

Muranyi, D., Gamboa, M. & Orci, K.M., 2014. Zwicknia
gen. n., a new genus for the Capnia bifrons species
group, with descriptions of three new species based on
morphology, drumming signals and molecular genetics,
and a synopsis of the West Palearctic and Nearctic
genera of Capniidae (Plecoptera). Zootaxa, 3812(1):
1-82. https://doi.org/10.11646/zootaxa.3812.1.1

Navas, L., 1917. Neurdpteros nuevos o poco conocidos
(Novena [IX] serie). Memorias de la Real Academia de
Ciencias y Artes de Barcelona, (3), 13: 393-406.

Puig Garcia, M.A., 1984. Distribution and ecology of
the stoneflies (Plecoptera) in Catalonian rivers (NE-
Spain). Annales de Limnologie, 20: 75-80. https://doi.
org/10.1051/1imn/1984024

Reding, J.-P.G., 2020. Les Plécoptéres du Massif du Jura:
Guide d’identification des larves au genre et a l’espece.
Independently published, Neuchatel. 4 vols: 204, 100,
112, 108 pp.

Reding et al.

Reding, J.-P.G., 2021. Description of the larva of Zwicknia
gattolliati Vingon & Reding, 2018, with notes on the
distribution of the genus Zwicknia Muranyi, 2014 in
Italy (Plecoptera: Capniidae). Fragmenta Entomologica,
53(2): 1-6.

Reding, J.-P.G., Launay, B., Ruffoni, A., Vingon, G. &
Boumans, L., 2016. A new species of Zwicknia Muranyi
(Plecoptera, Capniidae) from the French and Swiss Jura
Mountains, the French Massif central, and the French
Middle Rhoéne Region. Zootaxa, 4121(2): 133-146.
https://doi.org/10.11646/zootaxa.4121.2.3

Rupprecht, R., 1997. An attempt to explain different
drumming signals within Capnia bifrons. In: Landolt, P. &
Sartori, M. (Eds.), Ephemeroptera and Plecoptera.
Biology - Ecology - Systematics (Proceedings of the
VIII International Conference on Ephemeroptera and
XII International Symposium on Plecoptera, 14.-20.
August 1995, Lausanne). Mauron, Tinguely & Lachat.
Fribourg, Suisse: 93-98.

Sanchez-Ortega, A. & Tierno de Figueroa, J.M., 1996.
Current situation of stonefly fauna (Insecta: Plecoptera)
in the Iberian Peninsula and the Balearic Islands.

Bulletin de la société entomologique suisse, 69(1): 77—
94. https://doi.org/10.5169/seals-402618

Tierno de Figueroa, J.M., Sanchez-Ortega, A., Membicla-
Iglesias, P. & Luzdn-Ortega, J.M., 2003. Plecoptera.
In: Ramos, M.A., Alba-Tercedor, J., Bellés, X,
Gosalbez, J., Guerra, A., Macpherson, E., Serrano, J. &
Templado, J. (Eds.). Fauna Ibérica Vol. 22. Museo
Nacional de Ciencias Naturales, CSIC. Madrid., 404 pp.

Tierno de Figueroa, J.M., Luzon-Ortega, J.M. & Lopez-
Rodriguez, M.J., 2014. Iberfauna. El Banco de Datos
de la Fauna Ibérica. Museo Nacional de Ciencias
Naturales (CSIC). Available from: http:/iberfauna.
mncen.csic.es (accessed August 4% 2021)

Tierno de Figueroa, J.M., Luz6n-Ortega, J.M. & Lopez-
Rodriguez, M.J., 2018. Checklist de Fauna Ibérica.
Orden Plecoptera (Arthropoda: Insecta) en la peninsula
ibérica ¢ islas Baleares (edicion 2018). /n: Ramos,
M.A. & Sanchez Ruiz (Eds.). Documentos Fauna
Ibérica, 5. Museo Nacional de Ciencias Naturales,
CSIC. Madrid: 2 (sn) + 15 pp.

Vincon, G. & Pardo, I., 2004. The Stoneflies (Plecoptera,
Insecta) of the northwestern Iberian Peninsula. Annales
de Limnologie, 40(1): 43-62. https://doi.org/10.1051/
1limn/2004005

Vingon, G. & Reding, J.-P.G., 2018. Zwicknia gattolliati,
a new species of stonefly from Italy (Plecoptera:
Capniidae). Zootaxa, 4486(1): 57-66. https://doi.
org/10.11646/zootaxa.4486.1.3

Graellsia, 77(2), diciembre 2021, 150 — ISSN-L: 0367-5041 - https://doi.org/10.3989/graellsia.2021.v77.324


https://doi.org/10.3989/graellsia.2021.v77.324
https://doi.org/10.11646/zootaxa.4121.2.3
https://doi.org/10.5169/seals-402618
http://iberfauna.mncn.csic.es
http://iberfauna.mncn.csic.es
https://doi.org/10.1051/limn/2004005
https://doi.org/10.1051/limn/2004005
https://doi.org/10.11646/zootaxa.4486.1.3
https://doi.org/10.11646/zootaxa.4486.1.3
http://Plecoptera.SpeciesFile.org
http://Plecoptera.SpeciesFile.org
https://doi.org/10.1051/limn/1984019
http://www.entomologica.es/publicaciones-boletin/en/art1092
http://www.entomologica.es/publicaciones-boletin/en/art1092
http://www.entomologica.es/publicaciones-boletin/en/art1547
http://www.entomologica.es/publicaciones-boletin/en/art1547
https://doi.org/10.11646/zootaxa.3812.1.1
https://doi.org/10.1051/limn/1984024
https://doi.org/10.1051/limn/1984024

	A new species of Zwicknia Murányi, 2014 from Spain (Plecoptera: Capniidae)
	Introduction
	Material and methods
	Results
	Morphological diagnosis
	Description
	Derivatio nominis
	Morphological affinities
	Distribution and ecology
	Conservation status

	Discussion
	Acknowledgements
	References



