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Introduction

The preservation of abundant material of both adult and 
nymphal specimens, labelled Perla bipunctata Pictet, 
1833, Perla grandis Rambur, 1842 and (now obsolete) 
Perla maxima (Scopoli, 1763), in the collection of the 
Italian plecopterologists Elisabetta Ravizza Dematteis 
and Carlalberto Ravizza, deposited in the Department of 
Zoology of the Muséum cantonal des sciences naturelles, 
Lausanne, Switzerland (MZL), offers a unique opportunity 
for a renewed study of this challenging species complex. 
The exemplary handling of the collection (storage, label-
ling and digitalisation) by the staff of the MZL has by now 
enormously facilitated its access and enabled the present 
revision. Moreover, the everted penial armatures of many 
specimens of the Ravizza’s collection pave the way for an 
accurate comparison with the taxa described in the litera-
ture (Despax 1942; Illies 1955; Aubert 1949, 1959; Konar 

1997; Fochetti & Tierno de Figueroa 2008) and with re-
lated material from other faunistic regions. The examined 
specimens from the Ravizza’s collection belong to the 
Perla bipunctata / grandis species group and have been 
collected mainly in the Italian Alps and Apennines, in the 
northern part of the country, by Elisabetta Ravizza Demat-
teis and Carlalberto Ravizza. Of particular interest are the 
specimens from the rivers Nure, Staffora, Stura di Demon-
te, Stura di Ala, Soana and Tanaro. The analysis of adults 
and nymphs collected in these rivers shows that these spec-
imens fall into three distinct morphological types: a fi rst 
one found in their upper course, then a second one present 
in their middle section and fi nally a third one living only 
in their very low reaches near the confl uence with River 
Po. These fi ndings raise the problem of the correct species 
assignment for each of these taxa, since the identifi cation 
of specimens of Perla Geoffroy, 1762 from alpine regions 
that are neither Perla abdominalis Burmeister 1839, nor 
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Abstract
The traditional view of the species Perla bipunctata Pictet, 1833 and Perla grandis Rambur, 1842 as widely distributed taxa in the West 
Palaearctic does not stand up to a more thoroughgoing taxonomical examination. In the present study, we demonstrate that these taxa 
belong to unresolved species complexes, whose members are disjunctly distributed over different, often isolated, geographical areas 
and mountain ranges. In the fi rst part of this study, based upon the review of specimens labelled Perla bipunctata, Perla grandis and 
(obsolete) Perla maxima (Scopoli, 1763), collected by the Italian plecopterologists Elisabetta Ravizza Dematteis and Carlalberto Raviz-
za, between 1970 and 1994 in rivers Nure, Staffora, Stura di Demonte, Stura di Ala, Soana and Tanaro, we show, by a morphological 
analysis of the penial armature and the sclerotized aedeagus of adult males, that these taxa fall into three distinct groups: a taxon found 
in the upper course of these rivers, then a second one present in their middle section and fi nally a third one living only in the very low 
reaches. The taxonomical problems related to the identifi cation of these three alpine taxa are discussed, and a new species, named Perla 
ravizzaorum sp. n., is described. This same tripartite species cluster within the Perla grandis / bipunctata species group is then shown 
to be replicated also in other alpine and perialpine regions, and only in these. Putative specimens of Perla bipunctata or Perla grandis
collected in extra-alpine regions, such as the British-Irish Isles, the Pyrenees, the Cantabrian Cordillera, the Baetic System, and North 
Africa, are established as taxa belonging to different species, which are in need to be re-described and renamed. Two additional new 
species, Perla andalusiaca sp. n., from Andalusia, and Perla pyrenaica sp. n., from the Pyrenees, are described from adults and nymphs. 
The species name Perla carlukiana Klapálek, 1907, is fi nally re-instated for specimens from the British-Irish Isles.

Key words: Perla bipunctata species complex, Perla ravizzaorum sp. n., Perla grandis, Perla carlukiana, Perla andalusiaca sp. n., 
Perla pyrenaica sp. n., alpha taxonomy, revision, Ravizza’s collection.
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tinctly separated triangular extensions (Figs B.1, B.2, B.3, 
B.4, B.5); aedeagal tube cylindrical (Fig. B.6).

Type C: sclerotized apex of aedeagus short and cordi-
form, without pointed extensions (Fig. C.1); aedeagal tube 
shaped like a truncated cone (Fig. C.2).

Adult males and females of all three types are mac-
ropterous. The examination of the corresponding nymphal 
material yields similar results, and falls into three distinct 
categories matching with those of the adults listed above:

Type A: cerci with a dense fringe of basal mediodorsal 
setae (Fig. A.14). Yellow markings on tergites dot-like or 
forming a narrow elliptical design (cf. Figs A.17, A.18).

Type B: cerci with a sparse fringe of basal mediodorsal 
setae (Figs B.16, B.17). Yellow markings on tergites III to 
V lenticular (Fig. B.20). 

Type C: cerci without basal mediodorsal setae (cf. Figs 
C.7, C.10). Yellow markings on tergites III to V continu-
ous, covering the entire distal edge of the corresponding 
segments (Fig. C.8).

These three types of adult males and nymphs from the 
Italian Alps and Northern Apennines are consistently dis-
tributed over three different altitudinal gradients: type C is 
very rare and is only to be found at lower altitudes (< 110 
m) in torrente Nure. Type B occupies the middle reaches 
of rivers, above 200 m. Type A occurs in higher locations. 
We present first an illustrated description of the adults and 
nymphs of each of these three types A, B and C, before 
attempting to provide corresponding species assignments. 
In addition, by comparing the material of the Ravizza’s 
collection with specimens from other faunistic regions, we 
attempt to show that the presence of these three types A, 
B and C is not limited to the Italian Alps and Apennines, 
but that all of them also occur in other alpine and perial-
pine regions, and only in these. Specimens from the Brit-
ish-Irish Isles, the French and Spanish Pyrenees, the Can-
tabrian Cordillera, Andalusia and North Africa correspond 
to different taxa, presently only partially identifiable to 
species-level for lack of material (see discussion below).

Description of the examined material

Preliminary notes. 
Adults. Adult males of the Perla bipunctata / grandis spe-
cies group are identifiable only by their penial armature 
and by their sclerotized aedeagus. Female adults offer little 
distinctive criteria, since the subgenital plates of all exam-
ined females are more or less trapezoidal in shape (Figs 
A.12, A.13, B.14, C.6; Illies 1955, his Fig. 114D; Aubert 
1959, his Fig. 249; Kis 1974, his Fig. 119D; Fochetti & 
Tierno de Figueroa 2008, their Fig. 55).

Nymphs. The main identification criteria for nymphs 
are, for one, the aspect of the markings on abdominal 
tergites III to V (Figs A.17, A.18, B.18, B.19, B.20, B.23, 

Perla marginata (Panzer, 1799), is severely hampered by 
taxonomical uncertainties. Moreover, the now obsolete 
(Consiglio 1967a, 1967b) taxon name Perla maxima (Sco-
poli, 1763), found on the labels of older specimens from 
the Ravizza’s collection, had to be reassigned.

Material and Methods

The collection of the Italian plecopterologists Elisabetta 
Ravizza Dematteis and Carlalberto Ravizza has been depos-
ited in the MZL in 2016. Adults and nymphs labelled Per-
la bipunctata, Perla grandis and Perla maxima, collected 
between 1970 and 1994 in the Italian Alps and Apennines, 
are preserved in ethanol and stored in containers CB-18627 
(Perla maxima), CB-18628 (Perla bipunctata) and CB-
18633 (Perla grandis) in MZL. The material is listed in the 
Appendix 1. In addition, many specimens from other alpine 
and extra-alpine locations were examined. This material is 
also listed in the Appendix 1. Terminology for adults follows 
that of Sivec et al. (1988). Terminology and description tech-
nique for nymphs follows Reding (2020). The abdomens of 
many adult males were removed and soaked in 10% NaOH 
overnight and rinsed with HCl prior to dissection. Illustra-
tions of the specimens were produced by the author with the 
help of different Canon® and Nikon® cameras attached to 
a Leica® S8-APO stereomicroscope. The final illustrations 
were postprocessed using Adobe® Photoshop® software. 
By principle, no focus stacking software was used.

The following abbreviations are used: ♂ = macrop-
terous adult males; ♂b = brachypterous adult male; ♀ = 
macropterous adult females; L = nymphs; L♂ = macrop-
terous male nymphs; L♂b = brachypterous male nymphs; 
L♀ = macropterous female nymphs; MZL = collections of 
the Department of Zoology of the Muséum cantonal des 
sciences naturelles, Lausanne, Switzerland (formerly Mu-
seum of Zoology, Lausanne); INRAE = collections of the 
Institut national de recherche pour l’agriculture, l’alimen-
tation et l’environnement, Villeurbanne, France; TDF = 
collection of José Manuel Tierno de Figueroa; GVC = col-
lection of Gilles Vinçon; PZC = collection of Peter Zwick; 
RC = collection of Jean-Paul G. Reding.

Results

The penial armatures of the adult males from the Perla 
bipunctata / grandis species group of the Ravizza’s collec-
tion belong to three different types:

Type A: sclerotized apex of aedeagus elongated and 
ogive-shaped, terminated by two tiny, pointed extensions 
(Figs A.1, A.2, A.3, A.4, A.8); aedeagal tube cylindrical 
(Figs A.5, A.6, A.7).

Type B: sclerotized apex of aedeagus of medium length, 
ovoid-shaped in its upper part and terminated by two dis-
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Type B
Morphological diagnosis. Males and females macropter-
ous. Body length of males 18–26 mm; of females 20–34 
mm. Body colour dark brown. Head yellow with tawny 
markings (Figs B.13, B.15). Pronotum pale yellow, with a 
large dark central band flanked with a symmetrical darker 
design (Fig. B.13). Inner half of the two lower ocelli cir-
cled by a narrow black band (Fig. B.13).

Male adults. Sclerotized apex of aedeagus of medi-
ally slightly enlarged, ovoid-shaped in its upper part and 
terminated by two triangle-shaped extensions (Figs B.1, 
B.2, B.3, B.4, B.5, B.10, B.11, B.12). Aedeagal tube cy-
lindrical (Fig. B.6, B.7, B.10, B.11). Tergite IX with mesal 
field of spiny projections, distally divided into two sharp 
edges (Figs B.5, B.9). Apex of hemitergal lobes of tergite 
X narrow, finger-like in dorsal view (Figs B.5, B.9), with 
rounded apex, in lateral view (Fig. B.8).

Female adults. Distal edge of female subgenital plate 
slightly rounded (Fig. B.14).

Nymphs. Length: 24 to 31 mm. Cerci with a sparse 
fringe of basal mediodorsal setae, not extending beyond 
segment XV (Figs B.16, B.17). On specimens preserved 
in ethanol for over 40 years, this mediodorsal setation is 
often hardly distinguishable, since these fine setae are pro-
cumbent and completely attached to the base of the cer-
cus, and have the aspect of a tiny white film (Fig. B.16). 
Yellow markings on tergites III to V lenticular (Figs B.18, 
B.19, B.20). Dorsal faces of femora of middle and hind 
legs with a dark central oval stripe (Fig. B.21). Pronotum 
with a large, dark, central stripe flanked by two short dark 
bands connected only to the upper edge of the pronotum 
(Figs B.22, B.23). Apex of paraprocts rounded, in ventral 
view (Fig. B.24).

Ecology. Main channel of larger alpine and perialpine 
rivers, up to ca. 900 m (Fig. M.1). Merovoltine. Cold sten-
othermous. Flight period: May, June. The examined mate-
rial is listed in the Appendix 1, under type B.

Type C
Morphological diagnosis. Males and females macropter-
ous. Body length of males 17–25 mm; of females 20–34 
mm. Body colour dark brown. Head yellow with tawny 
markings and well-developed M-line (Fig. C.5). Pronotum 
pale yellow, with a narrow dark central band and with two 
small dot-like darker patches on both sides (Fig. C.5). In-
ner half of the two lower ocelli circled by a narrow black 
band (Fig. C.5).

Male adults. Sclerotized apex of aedeagus cordiform, 
distally without pointed extensions (Fig. C.1). Aedeagal 
tube shaped like a truncated cone (Fig. C.2). Mesal field of 
tergite IX with wide stripes of spiny projections, distally 
divided (Fig. C.3). Apex of hemitergal lobes of tergite X 
distinctly projecting downwards (Figs. C.3, C.4).

Female adults. Distal edge of female subgenital plate 
trapezoidal in shape (Fig. C.6).

C.8, C.12) and the design on the pronotum (Figs A.16, 
B.22, B.23, C.9, C.11, C.13), and, for other, the medio-
dorsal setation on the basal part of the cerci (Figs A.14, 
A.15, B.16, B.17, C.7, C.10). Three types of setation are 
present on the basal part of the cerci: small thorns (always 
present; cf. Fig. A.15), clothing hairs (always present; cf. 
Fig. C.7) and a dense (Fig. A.15), sparse (Fig. B.17) or 
absent (Fig. C.10) mediodorsal setal fringe. Only this lat-
ter type of setation can be used for taxonomical purpos-
es. Exuviae are of limited use for taxonomical purposes, 
since the nymphal chaetotaxy is not always preserved 
invariable on these specimens. Immature nymphs (less 
than 12 mm) are likewise not suitable for identification 
to species level.

Type A
Morphological diagnosis. Males and females macropter-
ous. Body length of males 18–26 mm; of females 20–34 
mm. Body colour dark brown. Head yellow with tawny 
markings (Fig. A.11). Pronotum pale yellow, with a dark 
central band and with a symmetrical darker design on both 
sides (Fig. A.11). Inner half of the two lower ocelli circled 
by a narrow black band (Fig. A.11).

Male adults. Sclerotized apex of aedeagus elongated, 
narrow and lanceolate (Figs A.1, A.2, A.3, A.4, A.5, A.8, 
A.20). Proximal part of aedeagus with a strong row of 
aligned brush-like setae (Figs A.3, A.4, A.20); distal part 
terminated by two tiny and pointed extensions (Figs A.3, 
A.4, A.20). Aedeagal tube cylindrical (Figs A.6, A.7, A.20). 
Tergite IX with mesal field of strong, spiny projections, ran-
domly distributed, distally undivided (Fig. A.9). Apex of 
hemitergal lobes of tergite X narrow, finger-like, and round-
ed, in dorsal view, with rows of small, blunt spines (Figs 
A.9, A.10) and spatulate in lateral view (Figs. A.7, A.10).

Female adults. Distal edge of female subgenital plate 
trapezoidal in shape (Figs A.12, A.13).

Nymphs. Length: 24 to 36 mm. Cerci with a dense and 
continuous fringe of basal mediodorsal setae extending 
beyond segment XV (Figs A.14, A.15). Yellow markings 
on tergites III to V dot-like or forming a narrow elliptical 
design, and separated by a dark central stripe (Figs A.17, 
A.18). Pronotum with a large, dark, central stripe flanked 
by two irregularly shaped dark bands connected to the up-
per and to the lower edges of the pronotum (Fig. A.16). 
Dorsal faces of femora of middle and hind legs with an 
indistinct dark area connected to the dorsal edge of the 
femora (Fig. A.19). Apex of paraprocts triangular, or with 
pointed apex, in ventral view.

Ecology. High altitude species (800–1900 m). Small 
brooks and torrents. Merovoltine. Eurythermous. Occa-
sionally found also in the middle sections of perialpine 
rivers, where it lives in in near syntopy with specimens of 
type B, in zones disconnected from the main river channel 
(Fig. M.1). Flight period: May to August. The examined 
material is listed in the Appendix 1, under type A.
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the femora of all three legs (Fig. D.10). Pronotum with a 
dark, central band flanked by two dark, elliptical mark-
ings connected to the upper edge of the pronotum and only 
loosely connected to the lower edge (Figs D.11, D.12). 
Apex of paraprocts triangular, in ventral view.
Ecology. Merovoltine life cycle, lasting three years (Fee-
ley et al. 2009). Small, stony rivers (Hynes 1977; Feeley 
et al. 2016; Macadam et al. 2022). Flight period: April to 
July. The examined material is listed in the Appendix 1, 
under type D.

Discussion

Since presently only the names Perla bipunctata and P. 
grandis are available for identifying members of the Perla 
bipunctata / grandis species group (DeWalt et al. 2023), 
and even only P. grandis for alpine regions when follow-
ing Sivec & Stark (2002), the occurrence of three distinct 
morphospecies from this group evidently raises the prob-
lem of the adequate species assignments for each of these 
three morphotypes A, B and C, and accessorily also for 
extra-alpine specimens of type D. The main problem relat-
ed to the present investigation hence is that there are more 
morphospecies to identify than species names available. 
Moreover, we also lack precise descriptions associated 
with the various names given to the members of the Perla 
bipunctata / grandis species group.

Perla bipunctata is one of the most enigmatic and also 
problematic taxa of the West Palaearctic. Originally de-
scribed by Pictet (1833) from nymphs and later from adults 
(Pictet 1841/1842) collected in River Rhône near Geneva, 
it had never been captured again at its type locality (Au-
bert 1946). Moreover, no true type material is extant in the 
Pictet collection in the Muséum d’Histoire Naturelle de 
Genève (Aubert 1947; Zwick 1971; Sartori & Bauernfeind 
2020). Pictet’s (1833, 1841, 1842) description and illustra-
tions (Figs L.1, L.2, L.3), as is usual in 19th century works, 
are not very precise, and leave much room for interpreta-
tion. The validity of the taxon name Perla bipunctata had 
already been questioned in the 19th century. Perla bipunc-
tata had been considered as a synonym of Perla maxima by 
Newman (1839), McLachlan (1870) and Albarda (1889b, 
1889c). At first, Klapálek (1900b, 1901, 1907) had also 
considered Pictet’s Perla bipunctata as being a synonym of 
Perla maxima, which he believed to be a lowland species, 
and introduced consequently the new species Perla alpi-
cola Klapálek, 1900b, 1901 for headwater specimens from 
the Austrian Alps, curiously ignoring the Perla grandis of 
Rambur (1842). Later, Klapálek (1915, 1923: 39) changed 
his position, considered Perla maxima as an upland spe-
cies, and re-established the validity of the species name 
Perla bipunctata for lowland specimens. Klapálek (1923), 
therefore, also declared the names Perla alpicola and Perla 
grandis as being synonyms of Perla maxima. These views 

Nymphs. Length 24 to 29 mm. Cerci without basal medio-
dorsal setae (Figs C.7, C.10). Yellow markings on tergites 
III to V continuous, wider in the middle than on the sides, 
and covering the entire distal edge of the corresponding 
segments (Figs C.8, C.12). Dorsal faces of femora of mid-
dle and hind legs with a dark central oval mark (Fig. C.17), 
not visible anymore on older specimens (> 40 years) pre-
served in ethanol. Pronotum with a large, dark, central 
band flanked by two dark, dot-like markings not connect-
ed to the lower edge of the pronotum and only loosely 
connected to the upper edge (Figs C.9, C.11, C.13, C.16). 
Tergites, in lateral view, with sparse mediodorsal flexible 
setae (Fig. C.14). Apex of paraprocts flattened (Fig. C.15).

Ecology. Low altitude, potamal species. Flight period: 
June. The examined material is listed in the Appendix 1, 
under type C.

It has to be noted that none of these three types A, B and C, 
adults as well as nymphs, from alpine regions, corresponds 
to specimens variously identified as Perla bipunctata or 
Perla carlukiana Klapálek, 1907, 1923, and coming from 
the British-Irish Isles (Hynes 1941; Feeley et al. 2016; 
Macadam et al. 2022). Although basal mediodorsal setae 
are also lacking on the cerci of their nymphs, they stand 
apart by the different shape of the sclerotized apex of the 
aedeagus and the brachypterism of their adult males. We 
shall label these specimens type D. The following descrip-
tion of type D is made after specimens from Ireland and 
Scotland.

Type D
Morphological diagnosis. Males brachypterous (Fig. 
D.4), much smaller in size (14–18 mm) than the corre-
sponding macropterous females (30–33 mm) (Macadam 
2016). Body colour dark brown. Head yellow with tawny 
markings (Figs D.5, D.6). Pronotum pale yellow, with a 
dark central band and with a large symmetrical dark design 
on both sides (Figs D.5, D.6). Inner half of the two lower 
ocelli circled by a large dark band in males as well as in 
females (Figs D.5, D.6).

Male adults. Sclerotized apex of aedeagus short and 
ovoid, with slightly angulous lower edges, and with a 
brush-like apex (Figs D.1, D.2). Aedeagal tube shaped like 
a truncated cone (Fig. D.2). Tergite IX with mesal field 
of stripes of spiny projections, distally divided (Figs D.3, 
D.4). Apex of hemitergal lobes of tergite X wide and with 
slightly folded apical lobes (Figs D.3, D.4).

Female adults. Distal edge of female subgenital plate 
trapezoidal in shape (Fig. D.7).

Nymphs. Males much smaller in size (14–21 mm) than 
the corresponding females (25–33 mm), with wing pads 
prefiguring brachypterism (Fig. D.12). Cerci without basal 
mediodorsal setae (Fig. D.8). Yellow markings on tergites 
III to V dot-like or near elliptical, and separated by a dark 
central stripe (Fig. D.9). Dark oval mark in the centre of 
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notum of the nymph: whereas Perla marginata has three 
vertical dark bands on the pronotum (Pictet 1833: 56; Pic-
tet 1842: plate 17, his Fig. 3), P. bipunctata has only one 
central dark band flanked by two dark dot-shaped spots 
on its pronotum, from where Pictet (1833) derived the 
vernacular name “Perle à deux points” (two-dotted Per-
la) of his new species (Figs L.1, L.2; Pictet 1842: plate 
11, his Figs 1 and 5). This criterion of the two dark dots 
on the pronotum is indeed only present in nymphs of type 
C (Figs C.9, C.11, C.13, C.16). Specimens of type A, B 
and D exhibit different patterns on their pronotum (Figs 
A.16, B.22, B.23, D.11, D.12; Hynes 1977, his Fig. 46). 
Extra-alpine nymphs of the Perla bipunctata / grandis 
species group with two dots on the pronotum have so far 
only been found in Spain, but these specimens are obvi-
ously brachypterous, as will be shown below. We hence 
dare equate Pictet’s macropterous Perla bipunctata (Fig. 
L.3; 1842: plate 12, his Fig. 3) with our type C, not only 
for the morphological reasons enumerated above, but also 
for the concordance in the indication of its potamal bio-
tope, since Pictet (1833: 56) mentions the species only 
from River Rhône. In the past, Perla bipunctata had in-
deed also been mentioned further downstream from River 
Rhône by Bocquet (1944), together with other, now rare or 
even extinct, typical potamal species, such as Brachyptera 
braueri Klapálek, 1900a, Isogenus nubecula Newman, 
1833 and Isoperla obscura (Zetterstedt 1840). It must be 
reminded, however, that Pictet also considered specimens 
from higher locations in the Swiss Alps as belonging to 
his Perla bipunctata (Pictet 1841: 189–191), whereas his 
illustrations are made after specimens from River Rhône 
in the Greater Geneva region. The revision of several col-
lections by the present author has shown that adult and 
nymphal material from alpine regions belonging to type 
C is extremely rare, and the only specimens extant in the 
MZL, in addition to those from the Ravizza’s collection, 
are a few adults and nymphs collected by Aubert in the 
1940s in Switzerland from Rivers Aare and Emme (Swiss 
Plateau), and preserved in the collections of the MZL 
(container CB-13203). These specimens, which have the 
typical two dots on their pronotum (Figs C.9, C.11, C.13, 
C.16), as well as continuous yellow markings on tergites 
III to V (Figs C.8, C.12) and lack basal mediodorsal setae 
on their cerci (Figs C.7, C.10), were also considered by 
Aubert himself as true specimens of Perla bipunctata as 
considered by Pictet, 1833 (Aubert 1949). Aubert (1946) 
also reports on a specimen of Perla bipunctata from River 
Emme, mentioned by Meyer-Dür (1874) under the name 
of Perla pallida Guérin-Méneville, 1838.

At the time Pictet issued his seminal treatise (1841 for 
the text; 1842 for the plates), another important work was 
published by Rambur (1842), who also described a new 
species of alpine Perla. The description of Rambur’s Perla 
grandis (1842: 454) is not very precise, compared to mod-
ern standards, and supplies only general information on its 

were followed by Schoenemund (1925b), Illies (1955) and 
Aubert (1946, 1949, 1959). Finally, Scopoli’s (1763) name 
Perla (Phryganea) maxima was declared invalid (Con-
siglio 1967b), and the name Perla grandis became gener-
ally adopted for specimens formerly considered as Perla 
maxima sensu Klapálek 1923 (Consiglio 1967a; Zwick 
1971; Zwick 1973; Kis 1974; Ravizza & Ravizza Demat-
teis 1979; Fochetti & Tierno de Figueroa 2008). As a result 
of these repeated nomenclatural shifts, older synonymies 
cannot always be formally restored.

More recently, Sivec & Stark (2002) have refused to 
recognize a specific difference between specimens la-
belled Perla grandis and P. bipunctata from alpine regions 
and proposed to group together all the species of this latter 
region that are neither P. marginata nor P. abdominalis, 
under the single name P. grandis and apply the species 
name Perla bipunctata only to specimens with brachyp-
terous males from Belgium and the British-Irish Isles 
(formerly named Perla maxima ssp. carlukiana Klapálek, 
1907 or Perla carlukiana Klapálek, 1923). These recom-
mendations by Sivec & Stark (2002), based exclusively on 
ootaxonomical considerations, are now widely followed 
(for example, Lubini et al. 2012; Roesti 2021), but not 
universally accepted, at least not by authors recognizing 
the presence of two distinct species of alpine Perla in the 
bipunctata / grandis complex (Konar & Köstenberger 
2002; Ravizza et al. 2022), or considering Perla bipuncta-
ta as a single, widely distributed species, in alpine as well 
as in extra-alpine regions, with brachypterous and mac-
ropterous populations (Illies 1953; Fochetti & Tierno de 
Figueroa 2008; Graf et al. 2009; Fochetti 2020; DeWalt 
et al. 2023). The discovery of even three morphospecies 
of the Perla bipunctata / grandis group in alpine regions 
now renders the position of Sivec & Stark (2002) highly 
disputable.

According to the original description (Figs L.1, L.2) 
Pictet (1833: plate 5, his Fig. 12; 1842: plate 11, his Fig. 
1) provides for his Perla bipunctata nymphs, this taxon is 
assignable to either type B or type C above, to judge from 
the pattern on the abdominal tergites (cf. Figs L.1, L.2 with 
Figs B.18, B.19, B.20, B.23, C.8, C.12) and by the dark 
oval median bands on the femora (cf. Fig. L.1 with Figs 
B.21, C.17). Note that by this latter aspect, Pictet’s spe-
cies also offers some resemblances with specimens of type 
D (cf. Fig. L.1 with Fig. D.10), but the markings of the 
tergites on type D (Fig. D.9) differ notably from the ones 
on types B and C, and from Pictet’s illustrations of his Per-
la bipunctata (Figs L.1, L.2). Whereas the anal gills (Fig. 
L.2) are well visible in Pictet’s later illustrations (1842: 
plate 11, his Figs 1 and 5), the presence or absence of a 
fringe of basal mediodorsal setae on the cerci, however, 
cannot be ascertained. Despite this, there are some hints 
pointing to a correspondence of Pictet’s Perla bipuncta-
ta with our type C. The name of the species described by 
Pictet (1833) refers to the particular markings on the pro-
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from the foothills of the French Pyrenees. By the cone-shaped 
base of the aedeagal tube (Fig. F.1), this illustration is akin 
to either type C (Fig. C.2) or D (Fig. D.2). The brachypter-
ism of the adult males (Despax 1951), however, precludes 
the possibility of ranging them with the macropterous alpine 
specimens of type C (Fig. L.3). The wings of adult males of 
Perla bipunctata from alpine regions are, in general, slight-
ly shorter than those of the corresponding females (Aubert 
1959: 88), but the species is never brachypterous, like those 
from the British-Irish Isles (cf. Fig. D.4). The adult male of 
Perla bipunctata illustrated by Pictet (1842, plate 12, his Fig. 
3; Fig. L.3) is clearly macropterous. The brachypterous adult 
male depicted by Despax (1942, his Fig. 11; 1951, his Fig. 
86; Figs F.1, F.2) is similar to our type D, represented by 
specimens from the British-Irish Isles (Figs D.1, D.2, D.4), 
but the sclerotized apex of its aedeagus, as represented by 
Despax (1942, his Fig. 12; Fig. F.1) is notably different from 
the one of type D (Fig. D.1), and also from type C (Fig. C.1). 
One has to admit, therefore, that the putative Perla bipunc-
tata of Despax (1942, 1951; Figs F.1, F.2) corresponds to an 
undescribed species.

When comparing our illustrations of types C and D (Figs 
C.2, D.2), as well as those of Despax (1942, his Fig. 11; Fig. 
F.1) with the drawings of Perla bipunctata provided by Illies 
(1955), it becomes evident that the aedeagal tube of the for-
mer all have a truncated cone-shaped base, whereas this base 
is represented as cylindrical by Illies (1955, his Fig. 115B) 
and also by Konar (1997, his Fig. 2). Since the cylindri-
cal-shaped aedeagal tube corresponds only to our types B or 
A, Illies does not provide an illustration of Perla bipunctata 
corresponding to our type C (Fig. C.2), but rather to our type 
B (Figs B.6, B.7). The large black rims circling the inner half 
of the two lower ocelli (Illies 1955, his Fig. 115A), howev-
er, illustrate specimens of type D (Figs D.5, D.6), and not 
type C (Figs C.5, L.3) nor B (Figs B.13). In his illustrations 
of the nymphal material, Illies (1955, his Figs 153A, 153B) 
simply reproduces the drawings of Aubert (1949, his Figs 
2 and 3), which further complicates the issue, since Aubert 
provides illustrations of nymphs of types A and C, but not 
of type B. We therefore may suspect that Illies’ illustrations 
(1955, his Figs 115A, 115B, 153A, 153B) represent a confla-
tion of types B, C and D, which is somehow understandable, 
since Illies (1953; 1955: 112) considered Perla bipunctata 
as a single, widely distributed species, in alpine as well as 
extra-alpine regions, with brachypterous or macropterous 
populations. This conclusion becomes patent also from the 
drawing of the sclerotized apex of the aedeagus (“titillator”) 
provided by Illies (1955, his Fig. 115B), which corresponds 
to our type D (Fig. D.1), and not to type B (Fig. B.1, B.2, 
B.3, B.4), nor to type C (Fig. C.1). Since Illies (1955, his Fig. 
114C) also provides an illustration of the sclerotized apex of 
the aedeagus of Perla grandis (under Perla maxima), which 
corresponds to our type A (Figs A.1, A.2, A.3, A.4), he rec-
ognizes at least the presence of two distinct species from the 
Perla bipunctata / grandis group in alpine regions, but does 

coloration and a few morphological proportions, without 
any illustrations. Moreover, Rambur’s description is based 
on a single adult female type specimen, formerly preserved 
in the Selys-Longchamp collection (Albarda 1889b; Klapál-
ek 1923: 40). No description of the corresponding nymph is 
provided. Rambur (1842) describes his Perla grandis from 
the upper course of River Arve near Chamonix (France, 
Haute-Savoie). Curiously, these two so problematic taxa 
Perla bipunctata and P. grandis thus have not only been 
described within a couple of years, but also from the very 
same drainage basin (Arve, Rhône). Since Rambur (1842) 
was acquainted with the work of Pictet (1841/1842), and 
thus knew the Perla bipunctata of this author, he must have 
been well aware of the differences between this species 
and his Perla grandis, and did obviously not describe the 
same taxon as Pictet (1833, 1841, 1842). Moreover, Ram-
bur (1842) describes his new species Perla grandis from the 
upper reaches of River Arve: « Habite les Alpes, vallée de 
Chamounix [i.e. Chamonix] » (Rambur 1842: 454), where-
as Pictet’s P. bipunctata is a lowland taxon.

Presently, there are still two vicariant morphospecies 
of Perla present in the Arve drainage system: type A in the 
upper reaches of River Giffre (tributary to Arve River) and 
type B in the lower reaches of Rivers Giffre and Arve in 
the Greater Geneva region. Whereas we can equate Ram-
bur’s Perla grandis with some confidence to our type A, 
the taxonomical identity of our type B is more difficult to 
ascertain. Nymphs of type B are separable from those of 
type C by the presence of sparse basal mediodorsal setae 
on the cerci of the former (Figs B.16, B.17), and their ab-
sence in the latter (Figs C.7, C.10), and by yellow mark-
ings on tergites III to V which are continuous in type C 
(Figs C.8, C.12) and lenticular in type B (Figs B.18, B.19, 
B.20). Nymphs of type B have also been collected in sev-
eral other places, chiefly in the middle reaches of alpine 
and perialpine rivers such as the Sense in Switzerland, the 
Valserine in France or the Drau in Austria, whereas there 
are no recent reports of nymphs of type C. Nymphs of type 
A, recognizable by a dense row of basal mediodorsal se-
tae on the cerci (Figs A.14, A.15) and circular or slightly 
elliptic light dots on tergites III to V (Figs A.17, A.18), 
can be found in many other, higher locations, in the Swiss, 
French and Italian Alps, and can be safely identified as 
Perla grandis (sensu Illies 1955 and Aubert 1949, 1959, 
nec Sivec & Stark 2002).

From the point of view of adult morphology, the situation 
is less clear, since adult males of Perla from the bipunctata / 
grandis group are identifiable only by their penial armatures. 
A significant taxonomical advance had been made by Des-
pax (1942), who used in a systematic manner the shape and 
structure of the everted penial armature to delineate different 
species of Perla. Despax (1942, his fig. 11) was the first to 
provide an illustration of the everted penial armature of an 
adult male of putative Perla bipunctata (Fig. F.1), based on 
brachypterous specimens from the Aude and Garonne rivers, 



Revision of the Perla bipunctata species complex

227

plate 12, his Figs 1, 2, 3) likewise do not show this aspect. 
It is also not seen on specimens of putative Perla bipuncta-
ta from North Africa (Figs J.8, K.8) and Spain (Fig. G.3), 
as will be shown below, but is present on some specimens 
from higher locations in the Pyrenees (Fig. E.2).
For the identification of nymphal material from the Pyr-
enean region, Berthélemy & Laur (1975) had stated that 
the absence of a fringe of basal mediodorsal setae on 
the cerci was typical of Perla bipunctata, whereas the 
presence of such setae was characteristic of Perla gran-
dis. Aubert (1946, 1949, 1959), Illies (1955), Raušer 
(1980) and Zwick (2004) do not provide any informa-
tion on this feature. Schoenemund (1925a) mentions the 
presence of setae on the cerci, but does not specify their 
position. Berthélemy & Laur (1975: 278, their Fig. 9) 
provide a drawing of this feature made after extra-alpine 
specimens of putative Perla bipunctata which may be 
interpreted as showing the absence of basal mediodorsal 
setae at the base of the cerci, but the corresponding text 
of the description states that there are “one or two fine 
isolated setae” (1975: 279). Relying on the drawing of 
Berthélemy & Laur (1975: 278, their Fig. 9), Membie-
la (1990), Konar & Köstenberger (2002) and Tierno de 
Figueroa et al. (2003) use this criterion to separate Perla 
grandis from P. bipunctata. However, nymphal spec-
imens labelled Perla bipunctata from the British-Irish 
Isles (type D), the Cantabrian Cordillera and North Af-
rica also lack mediodorsal setae at the base of their cerci 
(Figs D.8, H.5, H.6, J.5, K.5). The criterion of Berthéle-
my & Laur (1975), therefore, separates at best only 
groups of species, but may also induce confusions with 
nymphs of other Perlidae, such as the genus Marthamea 
Klapálek, 1907, which also lack mediodorsal setae on 
their cerci (Lamine et al. 2019).

The taxonomical issues pertaining to the Perla bipunc-
tata / grandis species group have, above all, been blurred 
by two questionable decisions:

a)	 the refusal to recognize Perla bipunctata as a valid 
species for alpine regions (Sivec & Stark 2002), by 
considering all the taxa from this region, that are nei-
ther P. marginata nor P. abdominalis, as belonging 
to the single species P. grandis and by applying the 
species name Perla bipunctata only to brachypterous 
specimens from Belgium and the British-Irish Isles and 
possibly also to specimens from the Pyrenees;

b)	 the synonymisation of Perla carlukiana with P. bi-
punctata by Illies (1953, 1966), followed by many au-
thors (DeWalt et al. 2023). Note, however, that Despax 
(1951), Illies (1955, 1966: 286) and also Graf et al. 
(2009) are not in agreement with Sivec & Stark (2002) 
over the zoogeographical status of Perla bipunctata by 
considering this taxon as a single, widely distributed 
species, in alpine as well as extra-alpine regions, with 
brachypterous or macropterous populations, where-

apparently not separate types B and D, which he believes to 
be one and the same species, with macropterous populations 
in alpine regions and brachypterous ones in other regions, 
and has apparently not considered, or perhaps not even seen, 
unlike Aubert, specimens of type C.

The illustrations found in Aubert’s studies are also 
somewhat ambiguous. In Aubert (1959, his Figs 254, 255), 
we find plain reproductions of Illies’ (1955, his Figs 114C, 
115B) drawings for adults of Perla bipunctata and P. gran-
dis (under Perla maxima), whereas Aubert provides dif-
ferent, original, illustrations of the sclerotized apex of the 
aedeagus of Perla bipunctata (Fig. C.18), and also of Perla 
grandis (Fig. A.21), from alpine regions in an earlier publi-
cation (1949: 225, his Figs 4 and 5). A single, unfortunately 
damaged, male adult specimen of type C is indeed still ex-
tant in the Aubert collection in the MZL (container 7096), 
and we suspect that the drawing of the sclerotized apex of 
the aedeagus of Perla bipunctata by Aubert in this earli-
er publication (Aubert 1949: 225, his Fig. 5; Fig. C.18), 
was made after this specimen, which had been captured in 
River Aare, in Melchenbühl, near Berne, in 1938 or 1940 
(Schneider collection, Berne Museum; one specimen in 
MZL, catalogue number: GBIFCH01204544), not far from 
the place where also nymphs of Perla bipunctata corre-
sponding to our type C had been captured by Aubert in the 
1940’s (see above). The drawing of the sclerotized apex of 
the aedeagus of Perla bipunctata by Aubert in this earlier 
publication (Aubert 1949: 225, his Fig. 5; Fig. C.18) neatly 
corresponds to the one of our type C (Fig. C.1) and is clear-
ly different from the one depicted in 1959 (Aubert 1959, 
his Fig. 255, reproduced from Illies 1955, his Fig. 115B).

Whereas Aubert’s and Illies’ illustrations of Perla 
grandis (under Perla maxima) hence coincide with our 
type A, both are found to conflate types B, C and D for 
their P. bipunctata. Since Illies’ illustrations were adopted 
by nearly all subsequent authors (Illies 1955, his Fig. 115B 
= Aubert 1959, his Fig. 255 = Tierno de Figueroa et al. 
2003, their Fig. 38 = Fochetti & Tierno de Figueroa 2008, 
their Fig. 52 = Teslenko & Zhiltzova 2009, their Fig. 334), 
the confusion between types B, C and D became almost 
inevitable.

Another criterion, sometimes adduced to separate adults 
of Perla bipunctata from those of P. grandis, relies on the 
large black rims circling the inner half of the two lower 
ocelli of the former, and its absence in the latter (Klapálek 
1923: 38, his Fig. 20; Despax 1951, his Fig. 86A; Illies 
1955, his Fig. 115A; Aubert 1959: 86, his Fig. 243; Kis 
1974: 201, his Fig. 120A). This criterion was already found 
to be ineffective for separating alpine material by previ-
ous authors (Konar & Köstenberger 2002) and is again in-
validated by the present investigation. Significantly larger 
black rims circling the inner half of the two lower ocelli are 
only found on specimens from the British-Irish Isles (Fig. 
D.5, D.6), but not on alpine material (Figs A.11, B.13, C.5). 
Pictet’s illustrations (Fig. L.3) of Perla bipunctata (1842, 
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flated with the one of type C (Konar 1997; Konar & 
Köstenberger 2002) or type A (Lubini et al. 2012). Per-
la ravizzaorum sp. n. is found in the middle reaches 
of larger, undisturbed peri-alpine rivers, and must be 
considered as potentially threatened.

Perla ravizzaorum sp. n.
(Figs B.1–B.24). Described above under the label “type B”.
urn:lsid:zoobank.org:act:4107F110-B37D-4A16-A058-
1E60C7AFEFEB

Perla bipunctata (adults); Illies 1955, his Fig. 115B; Au-
bert 1959, his Fig. 255; Konar 1997, his Fig. 2
Perla grandis, sensu Sivec & Stark (2002), pro parte
Perla bipunctata / grandis group, type B (present study)

Type material. Holotype male: ITALY. Emilia-Ro-
magna, Piacenza. Tra Ponte dell’Olio e Bettola, torrente 
Nure, 200 m, 27 Jun 1977, 1♂ (holotype), leg. E. Raviz-
za Dematteis & C. Ravizza (MZL, catalogue number: 
GBIFCH00899223). Paratypes: same location and date, 
2♂, 4♀, leg. E. Ravizza Dematteis & C. Ravizza; MZL, 
catalogue number: GBIFCH00899223).

Additional material is listed in the Appendix 1, under 
type B.

Distribution. Main channel of larger, alpine and peri-
alpine rivers, up to ca. 900 m (Fig. M.1).

Derivation nominis. This species is dedicated to the 
Italian plecopterologists Drs. Elisabetta Ravizza Demat-
teis and Carlalberto Ravizza, in recognition for their im-
portant contributions to the exploration of the Italian Ple-
coptera fauna.

Morphological affinities. Adult males of Perla raviz-
zaorum sp. n. are separable from those of all other species 
by the medially enlarged, ovoid-shaped sclerotized apex of 
their aedeagus (Figs B.1, B.2, B.3, B.4, B.5). Nymphs of 
Perla ravizzaorum sp. n. are characterized by the presence 
of sparse mediodorsal setae at the base of their cerci (Fig. 
B.17), in contrast to specimens of P. bipunctata, which lack 
these setae (Fig. C.10), and of P. grandis, whose cerci ex-
hibit a dense row of mediodorsal setae (Figs. A.14, A.15).

By recognizing three different species (Perla gran-
dis s.str. = type A; Perla ravizzaorum sp. n. = type B and 
Perla bipunctata = type C) within the Perla bipunctata / 
grandis group from alpine regions, instead of two, if not 
only one (Sivec & Stark 2002), and by restoring the spe-
cies name Perla carlukiana (= type D), most taxonomical 
problems of this group may be disentangled. The separa-
tion of types A, B, C and D into different species now also 
clears the path for recognizing taxa from the Pyrenees, 
Spain and North Africa, that were formerly identified as 
Perla bipunctata, P. grandis or P. maxima, as hitherto un-
described species.

The problem of the taxonomical identity of specimens 
of the Perla bipunctata / grandis group mentioned from 
the French (Berthélemy & Laur 1975; Despax 1942, 1951) 

as, according to Sivec & Stark (2002), P. bipunctata 
does not occur in alpine regions: “[…] the name [Perla 
bipunctata] has been applied rather consistently to a 
species which may never have occurred there” (Sivec 
& Stark 2002: 3).
Since the four different types of Perla from the bipunc-

tata / grandis group, labelled A, B, C and D in the present 
study, are separable from one another by their penial ar-
matures and by their nymphal morphology, we propose to 
consider all of them as valid species and recommend the 
following taxonomical rearrangements:

1.	 The species name Perla carlukiana Klapálek, 1907, 
1923 should be restored (= type D, present study) and 
removed from synonymy with Perla bipunctata (Illies 
1966; DeWalt et al. 2023), and applied to brachypter-
ous specimens from the British-Irish Isles, in place of 
the now currently used Perla bipunctata (Feeley et al. 
2016; Macadam et al. 2022). Whereas Perla carlukia-
na is still widespread in the British-Irish Isles, the spe-
cies seems to be extinct in Belgium, from where it was 
formerly cited (Lestage 1920). However, according 
to Sivec & Stark (2002: 3), specimens from Belgium 
differ slightly from those of the British-Irish Isles by 
their chorionic reticulation, so that “two species may 
be involved”. Klapálek (1923: 39) considers specimens 
from Belgium as belonging to his Perla carlukiana.

2.	 We propose to accept the name Perla bipunctata as 
considered by Pictet (1833, 1841, 1842) and sensu Au-
bert (1949), nec Illies (1955), nec Aubert (1959) only 
for specimens with macropterous males from lowland 
rivers in alpine and peri-alpine regions (= type C, 
present study). We consider the specimens of type C 
as corresponding to the “true” alpine Perla bipuncta-
ta of Pictet (1833). This species, formerly abundant in 
Italy (Mendl 1972; Ravizza 1974; Ravizza & Ravizza 
Dematteis 1979; Ravizza et al. 2022), is now very rare 
and could even be extinct in the West Palaearctic, like 
so many other potamal species (Zwick 1992; Ravizza 
& Nicolai 1983), and its nymphal niche, if still present, 
is now probably occupied by specimens from type B.

3.	 We propose to keep the name Perla grandis as consid-
ered by Illies (1955), Aubert (1949, 1959), nec Sivec & 
Stark (2002) only for specimens from higher locations 
in the Alps (= type A, present study). Perla grandis is 
still widespread in alpine regions and is not to be con-
sidered as a threatened species. The distribution of type 
A (Figs A.7, A.8) in Italy extends as far as Calabria in 
the Southern Apennines, and even reaches the Mado-
nie mountain in Sicily (Aubert 1957; MZL, catalogue 
number: GBIFCH00913209).

4.	 For specimens from the middle reaches of alpine and 
perialpine rivers (= type B, present study), we propose 
the new name Perla ravizzaorum. To our knowledge, 
this type has remained undescribed, or has been con-
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Additional material is listed in the Appendix 1, under 
type E.

Male adults. Sclerotized apex of aedeagus slightly 
bulging out in its middle section (Fig. E.3). Proximal part 
of aedeagus with a strong row of aligned brush-like setae 
(Fig. E.3); distal part terminated by two narrow blunt ends, 
medially interrupted (Fig. E.3). Length of aedeagus: 0.65 
mm; width: 0.30 mm. Aedeagal tube with parallel sides 
(Fig. E.4) and covered by a dense grid of short setae (Fig. 
E.5). Mesal field on tergite IX short and narrow, with few 
spiny projections, and shallow distal division (Figs E.6, 
E.7). Distal side of hemitergal lobes of tergite X apical-
ly enlarged, in lateral view (Fig. E.8). Apex of hemitergal 
lobes with very strong spines (Fig. E.8).

Morphological affinities. Adult males of types E and 
F are separable by the shape of the sclerotized apex of their 
aedeagus. Whereas the one of Perla pyrenaica sp. n. ends 
into two blunt extensions (Fig. E.3), putative specimens of 
Perla bipunctata from the Pyrenees (type F) have a much 
shorter, and distally indented aedeagus (Fig. F.1). Perla 
pyrenaica sp. n. (Fig. E.3) differs from alpine P. grandis 
(Figs. A.4, A.8) by its much shorter and medially enlarged 
apex of its aedeagus.

Female adults. Subgenital plate with two distinct tri-
angular extensions (Fig. E.9).

Nymphs. Length: 24 to 36 mm. Pronotum with a large, 
dark, central stripe flanked by two irregularly shaped dark 
bands loosely connected to the upper and to the lower edg-
es of the pronotum (Figs. E.10, E.11). Rim of pronotum 
with a wide, half-circled dark band (Fig. E.10). Lateral 
edges of pronotum yellow (Fig. E.10). Yellow markings 
on tergites III to V dot-like, medially separated by a dark 
stripe (Fig. E.12). Dorsal faces of femora of middle and 
hind legs with an indistinct dark area connected to the dor-
sal edge of the femora (Fig. E.13). Cerci with separated 
bunches of basal mediodorsal setae (Fig. E.14). Tergites 
with long mediodorsal flexible setae, in lateral view. Para-
procts with conical apex (Fig. E.15).

Morphological affinities.  Nymphs of Perla pyrena-
ica sp. n. are characterized by the presence of separated 
bunches of basal mediodorsal setae on their cerci (Fig. 
E.14), whereas P. grandis nymphs exhibit a continuous 
row of long, mediodorsal setae (Figs. A.14, A.15).

Distribution. This species is known from high altitude 
brooks and springs on both slopes of the Pyrenees. The 
material is listed in the Appendix 1, under type E.

Derivation nominis. This species is named after the 
region which it inhabits. The adjective pyrenaica is to be 
treated as a feminine Latin adjective in the nominative 
case combined with Perla.

Type F
This type corresponds to putative Perla bipunctata (sensu 
Despax 1942, 1951; Bertrand & Aubert 1952, 1955) from 
the Pyrenees (Figs F.1 – F.8).

and the Spanish Pyrenees (Bertrand & Aubert 1952, 1955; 
Aubert 1963; Oscoz & Durán 2004) is presently unsolved. 
By the shape of the sclerotized apex of its aedeagus (Fig. 
F.1), the putative Perla bipunctata of Despax (1942, 1951) 
from River Garonne near Toulouse differs from all oth-
er examined types A, B, C and D, and corresponds most 
certainly to an undescribed, but now apparently extinct, 
species, with brachypterous males (Despax 1951). Puta-
tive specimens of Perla grandis are also mentioned from 
both slopes of the Pyrenees (Berthélemy & Laur 1975; 
Oscoz & Durán 2004). Since adult males and nymphs of 
this morphospecies were available, and proved to be sep-
arable from alpine specimens of Perla grandis (Type A), 
and also from putative specimens of Perla bipunctata as 
considered by Despax (type F), they are described here 
from both adults and nymphs under type E, and named 
Perla pyrenaica sp. n. These two types from the Pyrenees 
are distributed according to altitudinal gradients: whereas 
type E (putative Perla grandis) is a high-altitude species, 
type F (putative Perla bipunctata) is only found at lower 
altitudes.

Type E
Perla pyrenaica sp. n.
(Figs E.1–E.15)
urn:lsid:zoobank.org:act:7F837839-7A51-475E-9CC7-
A4D528F09E6E

Perla maxima; Despax 1951: 190; Bertrand & Aubert 
1952: 96; 1955; Aubert 1963: 79.
Perla grandis; Berthélemy & Laur 1975: 278; Oscoz & 
Durán 2004: 188; Tierno de Figueroa et al. (2003: 112; 
2015b; 2018)

Morphological diagnosis. Males and females macropter-
ous. Body length of males 18–26 mm; of females 20–36 
mm. Body colour dark brown. Head mostly yellow with 
tawny markings; M-line clearly delineated (Fig. E.1). Pro-
notum pale yellow, with a large dark central band flanked 
with a symmetrical darker design (Fig. E.1). Inner half of 
the two lower ocelli circled by a narrow black band (Fig. 
E.1) on most, and by a large black band (Fig. E.2) on some 
specimens. This type corresponds to putative Perla gran-
dis from the Pyrenees.

Type material. Holotype male: FRANCE. Occitania. 
Hautes-Pyrénées; tributary to Estaragne, cote 2193, 2240 
m, 21 Jun 2022, 1♂, leg. B. Launay (MZL).

Paratypes: FRANCE. Occitania. Ariège, Albiès, 
Gargante brook, 790 m, 21 Jul 1986, 1♂ with separat-
ed aedeagus, leg. J. Aubert (MZL, catalogue number: 
GBIFCH00913253). SPAIN. Lleida. Bono, Noguera 
Ribagorzana, 1100 m, Jul 1951, 1♂ microscopic prepa-
ration, leg. H. Bertrand (MZL, catalogue number: 
GBIFCH00913240).
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Morphological diagnosis. Males and females macropter-
ous. Body length of males 18–26 mm; of females 20–34 
mm. Body colour dark brown. Head mostly yellow with 
tawny markings; M-line not clearly delineated (Figs G.1, 
G.2). Pronotum pale yellow, with a large dark central band 
flanked with a symmetrical darker design (Figs G.1, G.2). 
Inner half of the two lower ocelli circled by a narrow black 
band (Fig. G.2).

Type material. Holotype male: SPAIN. Granada 
province, River Castril, Sierra de Castril, 1220 m, 37° 54’ 
25.0560’’ N, 2° 44’ 51.4788’’ W, 16 Jun 2005, holotype, 
1♂ (with penial armature detached), leg. J. M. Tierno de 
Figueroa & M. J. López-Rodríguez (MZL). Paratypes: same 
location, 16 Jun 2005, 1♂ (with penial armature detached), 
(MZL); 1♀ (MZL); 14 Dec 2004, 1L♂ (MZL); leg. J. M. 
Tierno de Figueroa & M. J. López-Rodríguez. Additional 
material is listed in the Appendix 1, under type G.

Male adults. Sclerotized apex of aedeagus slightly 
enlarged medially in specimens with de vivo everted ae-
deagus (Fig. G.4) and with nearly parallel sides in dissect-
ed specimens (Figs. G.3, G.5), distally terminated by two 
triangle-shaped extensions (Figs G.4, G.5, G.6), and with 
a brush-like apex (Figs. G.3, G.5). Aedeagal tube cylindri-
cal (Fig G.4). Mesal field on tergite IX distally with a very 
small medial incision (Figs G.6). Apex of hemitergal lobes 
of tergite X blunt, wide and short, apically enlarged, in lat-
eral view (Fig. G.7). Aedeagal tube covered by a dense field 
of setae with alternating lengths and densities (Fig. G.8).

Morphological affinities. Adult males of Perla anda-
lusiaca sp. n. are close to those of Perla pyrenaica sp. 
n. (type E) by the sclerotized apex of their aedeagus (cf. 
Figs. G.5 and E.3). The distal side of the hemitergal lobes 
of tergite X is not enlarged apically in specimens of Per-
la andalusiaca sp. n. (Fig. G.7), whereas we find a ham-
mer-like extension in specimens of Perla pyrenaica sp. n. 
(Fig. E.8).

Female adults. Subgenital plate with two distinct me-
dian triangular extensions (Fig. G.9).

Nymphs. Head mostly yellow, with narrow, darker 
coloured M-line (Fig. G.10). Pronotum with a large, dark, 
central band flanked by two dot-like dark patches loosely 
connected only to the upper edge of the pronotum (Fig. 
G.10). Rim of pronotum with a narrow, half-circled band 
(Fig. G.10). Lateral edges of pronotum yellow (Fig. G.10). 
Yellow markings on tergites III to V continuous, covering 
the entire distal edge of the corresponding segments (Fig. 
G.11). Tergites with long mediodorsal flexible setae, in lat-
eral view (Fig. G.12). Dorsal faces of femora of middle 
and hind legs with a dark central oval mark (Fig. G.13). 
Paraprocts with conical apex (Fig. G.14). Cerci with a 
sparse fringe of long, basal mediodorsal setae, not extend-
ing beyond segment XV (Figs. G.14, G.15).

Morphological affinities. Nymphs of Perla anda-
lusiaca sp. n. are separable from those of Perla pyrena-
ica sp. n. (type E) by the presence of a sparse and short 

Morphological diagnosis. Males brachypterous; females 
macropterous (Despax 1942, 1951).

Male adults. Known only from descriptions in the lit-
erature (Despax 1942, 1951). Sclerotized apex of aedeagus 
short, cordiform, with a brush-like apex (Fig. F.1). Sides 
gently rounded; distal part with a shallow median inden-
tation (Fig. F.1). Aedeagal tube shaped like a truncated 
cone (Fig. F.1). Mesal field on tergite IX long, with distal-
ly divided sensilla (Fig. F.2). Hemitergal lobes spatulate, 
slightly enlarged apically (Figs F.1, F.2).

Female adults. Unknown.
Nymphs. Pronotum with two dots, not connected to 

the upper or lower edge of the pronotum (Fig. F.3; Oscoz 
& Durán 2004, their Fig. 2). In dorsal view, tergites with 
continuous yellow markings, not interrupted by a dark 
central stripe (Fig. F.4) or with only a small stripe in the 
upper half of the tergites (Fig. F.5; Oscoz & Durán 2004, 
their Fig. 2). Proximal part of each abdominal tergite with 
a narrow, dark band (Figs F.4, F.5). In lateral view, tergites 
with sparse mediodorsal flexible setae. Femora with a 
dark, central oval marking (Fig. F.6). Paraprocts slightly 
bent sideward, with flattened apex (Fig. F.7). Cerci without 
basal mediodorsal setae (Fig. F.8).

Morphological affinities. The nymphs of types E and 
F are separable from one another by the absence of medi-
odorsal setae at the base of the cerci of the latter (cf. Figs 
E.14 and F.8; Berthélemy & Laur 1975). Nymphs of type E 
have dot-like markings on their tergites (Fig. E.12), whereas 
those of type F have continuous yellow markings (Fig. F.4).

Distribution and ecology. Large and medium-sized 
rivers of the piedmont of the French and Spanish Pyrenees. 
The material is listed in the Appendix 1, under type F.

Conservation status. Apparently a very rare taxon, 
of which only a single nymphal specimen was captured 
in 2004 (Oscoz & Durán 2004). Since there are no recent 
records of this species, it has to be considered as critically 
endangered, if not extinct.

Since adequate material of an additional, undescribed spe-
cies from the Sierra de Castril and the Sierra Nevada in 
Andalusia (Spain) was also available, we describe these 
specimens here from adult males and females, as well as 
mature nymphs, under type G.

Type G
Perla andalusiaca sp. n.
(Figs G.1–G.15).
urn:lsid:zoobank.org:act:BBA26BF2-D8DF-41A9-86B9-
DCCB8CA6A4E9

Perla maxima; Aubert (1956a: 255); Aubert (1963:79); Pi-
cazo Muñoz (1995), in: Sánchez-Ortega et al. (2003)

Perla bipunctata; Tierno de Figueroa et al. (2005, 
2015a, 2018); Bo et al. (2008); López-Rodríguez et al. 
(2012); Luzón-Ortega et al. (2013) Sanz et al. (2014, 2017).
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del Tánago and D. García de Jalón (González del Tánago 
1984) and Aubert (1956a: 255, under Perla maxima) in the 
Cantabrian Cordillera. Since adults of this taxon were not 
available, and the type specimen being lost (Aubert 1952: 
249), the taxonomical status of Perla asturica Navás, 1917 
cannot be ascertained at the time of writing. The putative 
nymphs of this morphospecies with brachypterous males 
are easily separable from those of all other known species, 
except specimens of type F (putative Perla bipunctata) 
from the Pyrenees. We informally describe these nymphal 
specimens from the Cantabrian Cordillera, possibly iden-
tical with the Perla asturica of Navás (1917), and with 
the putative Perla bipunctata from the Pyrenees (type F) 
described by Despax (1942), under type H below.

Type H.
Nymphs. Mature male nymphs (23–24 mm) with prefig-
ured brachypterism (Fig. H.1), but not significantly smaller 
in size than the corresponding females (23–27 mm). Head 
mostly yellow, with well-marked, darker M-line (Fig. 
H.2). M-line laterally interrupted by a small, yellow stripe 
on both sides (Fig. H.2). Pronotum yellow, with a dark, 
central band flanked by two dark elliptic patches loosely 
connected to the upper edge of the pronotum (Fig. H.2). 
Rim of pronotum with a narrow, half-circled dark band 
(Fig. H.2). Lateral edges of pronotum yellow (Fig. H.2). 
Yellow markings on tergites III to V lenticular, separated 
by a dark stripe in their middle (Fig. H.1). Tergites with 
long mediodorsal flexible setae, in lateral view (Fig. H.5). 
Dorsal faces of femora of middle and hind legs with a dark 
central oval mark (Fig. H.3). Apex of paraprocts straight, 
not rounded, in both sexes (Fig. H.4). Cerci without fringe 
of basal mediodorsal setae (Figs H.5, H6).

Morphological affinities. The nymphs of type H 
(Cantabrian Cordillera) are not separable from those of the 
piedmont of the Pyrenees (type F).

Distribution and ecology. Cantabrian Cordillera and 
Asturias, in rivers below ca. 950 m. The material is listed 
in the Appendix 1, under type H.

In the nymphal material collected by M. González del 
Tánago and D. García de Jalón in the Cantabrian Cordil-
lera (González del Tánago 1984), we discovered a second, 
macropterous morphospecies, from River Carrión near 
Triollo (1300 m). Since the nymphs of this morphospecies 
are separable from those of type H, we informally describe 
this taxon under type I below. Adults were not available.

Type I.
Nymphs. Length: 24 to 36 mm. Mature male nymphs with 
prefigured macropterism (Fig. I.2). Head mostly yellow, 
with well-marked, darker M-line (Fig. I.1). Pronotum yel-
low, with a dark, central band flanked by two dark elliptic 
patches connected to the upper edge of the pronotum (Fig. 
I.1). Rim of pronotum with a narrow, half-circled band 

fringe of basal mediodorsal setae on the cerci of the former 
(Figs. G.14, G.15) and by a much longer fringe on the lat-
ter (Fig. E.14). The yellow markings on tergites III to V 
are continuous, and covering the entire distal edge of the 
corresponding segments in Perla andalusiaca sp. n. (Fig. 
G.11), whereas they are dot-like in Perla pyrenaica sp. n. 
(Fig. E.12).

Distribution. This species is presently known only 
from the Sierra de Castril and the Sierra Nevada, but is 
likely to have a wider distribution in Andalusia. The mate-
rial is listed in the Appendix 1, under type G.

Derivation nominis. This species is named after the 
region which it inhabits. The adjective andalusiaca is to 
be treated as a feminine Latin adjective in the nominative 
case combined with Perla.

Note. Perla hagenii Pictet, 1865, described after a 
single female from the outskirts of Granada (pp. 12–13; 
plate 2, Figs 1–3 in Pictet 1865), could correspond to Per-
la andalusiaca sp. n., since the female subgenital plate 
and the markings on the head are similar to it (Figs G.16, 
G.17). Perla hagenii has been later synonymized with P. 
marginata (DeWalt et al. 2023), referring to Illies (1966: 
292), who in turn refers, erroneously, to Aubert (1956a). 
Aubert (1956a), indeed, considers Perla hagenii as a syn-
onym of Perla maxima (Perla grandis), not P. marginata, 
as did also Navás (1901). Later, however, Aubert (1963) 
considered the species as a synonym of Perla margina-
ta. To judge from Pictet’s (1865) illustrations (Figs G.16, 
G.17), this taxon could, however, also correspond to Perla 
madritensis Rambur, 1842. Since no holotype had been 
designated by Pictet (1865), and since his description is 
based on a single female specimen, it is safer to designate 
Perla hagenii as a nomen dubium, and not as a synonym of 
Perla marginata (DeWalt et al. 2023). 

	 Specimens of the Perla bipunctata / grandis 
group are also mentioned from the Cantabrian Cordillera 
(Vinçon & Pardo 2004; González del Tánago 1984) and 
Asturias. Navás (1917) had described a brachypterous 
species labelled Perla bicaudata L. (maxima auct.) var. 
asturica from Río de Nueva, a low altitude river in As-
turias, and indicates in his description “Alae apicem ab-
dominis haud attingentes” (The wings not reaching the tip 
of the abdomen). This brachypterous species is presently 
ranked as a nomen dubium (DeWalt et al. 2023), whereas 
Aubert (1952: 249) considered it as a valid species, en-
demic to the Cantabrian Cordillera, and Illies (1966: 293, 
498) listed it as a synonym of Perla maxima (Perla gran-
dis or Perla bipunctata, uncertain synonymy, see above). 
By its brachypterism, this species corresponds to an ex-
tra-alpine taxon of the group, but is neither identical with 
brachypterous Perla carlukiana (type D) (Navás 1917: 
5 “Similis var. carlukianae Klap., obscurior”), nor with 
macropterous Perla bipunctata as considered by Pictet, 
1833 (type C). Brachypterous male nymphs probably be-
longing to this taxon have been collected by M. González 
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Whereas both types, J and K, were present in the mate-
rial from the M’Goun Massif, those from the M’Corn 
Massif yielded only specimens of type J; both “types” 
are informally described below.

Type J.
Morphological diagnosis. Males brachypterous; wing 
length of females unknown, but most probably macropter-
ous, as can be inferred from female nymphs. Body length 
of male 21 mm. Body colour light brown and yellow. Head 
mostly yellow with tawny markings; M-line not clearly 
delineated (Fig. J.8). Pronotum pale yellow, with a narrow 
tawny central band, flanked by two light brown areas (Fig. 
J.8). Inner half of the two lower ocelli circled by a narrow 
black band (Fig. J.8).

Male adults. Sclerotized apex of aedeagus short, cor-
diform, with a brush-like apex (Fig. J.1). Width of apex 
0.35 mm. Sides gently rounded; distal part with a shal-
low median incision (Fig. J.1). Shape of aedeagal tube 
unknown. Mesal field on tergite IX short, with distally di-
vided sensilla (Fig. J.2). Hemitergal lobes slender, apically 
enlarged (Fig. J.3).

Female adults. Unknown.
Nymphs. Paraprocts rounded, with conical apex, in 

ventral view (Fig. J.4). Cerci without mediodorsal flexible 
setae (Fig. J.5). In lateral view, tergites with sparse me-
diodorsal flexible setae (Fig. J.9). Tergites with elliptical 
yellow dots (Fig. J.6). Head mostly yellow, with a tawny 
band encircling the interocellar area and well-developed 
M-line (Fig. J.7). Pronotum with a central, tawny band, 
and two stripes linking its upper edge to the lower (Fig. 
J.7). Pronotum circled by a tawny band; lateral edges of 
pronotum yellow (Fig. J.7). Marks on dorsal faces of fem-
ora not discernible anymore.

Distribution. Presently known only from the High Atlas 
M’Corn Massif of Algeria and M’Goun Massif of Morocco. 
The material is listed in the Appendix 1, under type J.

Type K.
Morphological diagnosis. Males brachypterous (Fig. 
K.2); wing length of females unknown, but most probably 
macropterous, as can be inferred from the female nymphs 
collected from the same sampling station (Fig. K.7). Body 
length of male 20 mm. Body colour light brown and yel-
low. Head mostly yellow with tawny markings; M-line not 
clearly delineated (Fig. K.8). Pronotum pale yellow, with 
a narrow tawny central band, flanked by two light brown 
areas (Fig. K.8). Inner half of the two lower ocelli circled 
by a narrow black band (Fig. K.8).
Male adults. Sclerotized apex of aedeagus short, cylindri-
cal, with a brush-like apex (Figs K.1, K.9). Sides nearly 
parallel (Figs K.1, K.9). Shape of aedeagal tube cylindrical 
(Fig. K.1). Mesal field on tergite IX wide, distally with a 
deep central incision (Fig. K.2). Hemitergal lobes blunt, 
apically not enlarged (Fig. K.3).

(Fig. I.1). Lateral edges of pronotum yellow (Fig. I.1). 
Yellow markings on tergites III to V elliptical, separated 
by a dark stripe in their middle (Fig. I.2). Tergites with 
long mediodorsal flexible setae, in lateral view (Fig. I.3). 
Dorsal faces of femora of legs with a wide, dark area con-
nected to the lower edge of the femora (Fig. I.4). Apex 
of paraprocts bent sideward, and with flattened apex (Fig. 
I.5). Cerci with separated bunches of mediodorsal setae, 
distributed over the whole length of the cercus (Fig. I.6).

Distribution and ecology. High altitude morphospe-
cies (ca. 1300 m), presently known only from the Can-
tabrian Cordillera and Asturias. The material is listed in 
the Appendix 1, under type I.

Morphological affinities. The nymphs of types H and 
I are separable from one another by the absence of med-
iodorsal setae at the base of the cerci of the former (Figs 
H.5, H.6) and their presence on the latter (Fig. I.6). Both 
types H and I, however, are not separable from types E and 
F, from the adjacent Pyrenees.

The taxonomical identity of specimens provisionally 
identified as Perla bipunctata or Perla maxima from 
the Atlas Mountain of Morocco and Algeria by Aubert 
(1956b, 1960 [publ. 1961]), is even more difficult to 
ascertain. The perlid stoneflies (brachypterous males 
and nymphs) from different massifs of the Atlas Mount 
(M’Goun, M’Corn and Toubkal), collected by Vaillant 
(Aubert 1956b) and Aubert (1960 [publ. 1961]), and 
stored under the taxon name Perla bipunctata in the 
MZL (container CB-18143), were revised by the present 
author, but could not be apparently attributed to any of 
the types A, B, C, D, E, G or I outlined above. We have, 
therefore, grouped these specimens under types J and K. 
As far as we can conclude from this scanty material, two 
different morphospecies are involved, to judge from the 
shape of the sclerotized apex of the aedeagus (cf. Figs 
J.1, K.1), the mesal field on tergite IX (cf. Figs J.2, K.2) 
and the apex of the hemitergal lobes of their adults (cf. 
Figs J.3, K.3). Two types of nymphs were also discov-
ered within the material from the High Atlas Mountains: 
one type with rounded, conical paraprocts (Fig. J.4) and 
another one with pointed paraprocts (Fig. K.4). All ex-
amined nymphs lacked basal mediodorsal setae on their 
cerci (Figs J.5, K.5). Since only exuviae with rounded 
paraprocts (Fig. J.4) were found in the M’Corn Massif, 
we have grouped the male adult (Fig. J.1) from this sam-
pling station with type J. In the M’Goun Massif, two 
types of nymphs were collected, but only one adult male, 
with an aedeagus (Figs K.1, K.9) different from the one 
of type J (Fig. J.1). We hence assumed that the nymph 
with pointed paraprocts (Fig. K.4) also corresponded to 
adults of type K. Since this material had been collected 
in various massifs and at different altitudes in the At-
las Mountains, the presence of more than one species 
within the examined material could indeed be expected. 
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identified as belonging to type B (Perla ravizzaorum sp. 
n.). The apex of the hemitergal lobes of this specimen does 
not show any apical curvature, a feature typical of type 
C (Figs C.3, C.4), and the sclerotized apex of its aedea-
gus corresponds to the one of type B (Figs B.1, B.2, B.3). 
These features preclude any identification of this specimen 
as corresponding to Perla bipunctata (type C).

Conclusions

Zoogeographical perspectives. It is necessary to say here 
that a more accurate and stable picture of the entire taxo-
nomic situation could be probably traced only by analys-
ing also molecular data on the different taxa and the dif-
ferent populations distributed in Europe and North Africa 
(but several of the taxa examined here could be probably 
extinct). However, following the evidence presented in 
this preliminary revision, available morphological data at 
least allow all specimens examined, thus far labelled Perla 
bipunctata or P. grandis by number of authors, to be allo-
cated to several, related entities, rather than to single, une-
quivocally identifiable, and widely distributed Palaearctic 
taxa (Zwick 2004). In the present investigation, we have 
mainly focussed on specimens from alpine regions (types 
A, B and C), which may be conveniently grouped into a 
cluster with the three species Perla grandis, P. ravizzaorum 
sp. n. and P. bipunctata, distributed according to altitudi-
nal gradients. One may identify a second cluster (type D) 
of specimens inhabiting the rivers of the British-Irish Isles 
(Feeley et al. 2016; Macadam et al. 2022) and large riv-
ers in Belgium (Lestage 1920; Klapálek 1923), once con-
nected when both the Ancestral Thames and River Scheldt 
were tributaries to the Ancestral Rhine during the Early 
and Middle Pleistocene. The presence of only one species 
(Perla carlukiana, type D) of the Perla bipunctata / gran-
dis group in these regions may be simply due to the fact 
that they lack, unlike the Alps, the Pyrenees, the Cantabri-
an Cordillera and the Atlas, these higher mountain ranges, 
that would have allowed the differentiation of additional, 
more orophilous taxa. The specimens from the French 
(Berthélemy & Laur 1975; Despax 1942, 1951) and Span-
ish (Oscoz & Durán 2004) Pyrenees form a third cluster 
(types E and F), with two morphospecies (putative Perla 
bipunctata and Perla pyrenaica sp. n.), also distributed ac-
cording to altitudinal gradients. A fourth cluster, possibly 
identical to the preceding one, is found in the Cantabrian 
Cordillera (González del Tánago 1984; Vinçon & Pardo 
2004) and Asturias, with two morphospecies (types H and 
I), again distributed according to altitudinal gradients. The 
position of the rather isolated, macropterous type G, from 
Andalusia can presently not be assessed with confidence. 
The two brachypterous types from the Atlas Mountain of 
Morocco and Algeria (types J and K) belong to an addi-
tional cluster. It cannot be excluded, however, that type J, 

Female adults. Unknown.
Nymphs. Length: 23 to 27 mm. Paraprocts with pointed 
apex, in ventral view (Fig. K.4). Cerci without mediodor-
sal flexible setae (Fig. K.5). In lateral view, tergites with 
a long and dense row of mediodorsal flexible setae (Fig. 
K.5). In dorsal view, tergites with narrow, nearly square-
shaped yellow dots (Fig. K.6). Head mostly yellow, with a 
V-shaped design between the two lower ocelli (Fig. K.7). 
Pronotum with a central, tawny band, and two stripes link-
ing its upper edge to the lower (Fig. K.7). Marks on dorsal 
faces of femora not discernible anymore.

Distribution. Known only from the High Atlas 
M’Goun Massif of Morocco. The material is listed in the 
Appendix 1, under type K.

Morphological affinities. Brachypterous male speci-
mens from the M’Corn Massif (Algeria) have a short cordi-
form apex of their aedeagus (Fig. J.1), whereas some from 
the M’Goun Massif have a short cylindrical apex (Figs 
K.1, K.9). In type J, the mediodorsal setation on tergites 
is sparse (Fig. J.9), whereas it is denser on specimens of 
type K (Fig. K.5). By their brachypterism and by the short, 
sclerotized apex of their aedeagus (Fig. J.1), as well as by 
the sensilla of their mesal field on tergite IX (Fig. J.2) and 
the shape of the apex of their hemitergal lobes (Fig. J.3), 
the specimens from the M’Corn Massif are close to those 
of type F, described by Despax (1942, 1951) from the Pyr-
enees under the name Perla bipunctata (cf. Figs F.1, J.1).

Further undescribed species of the Perla bipunctata / 
grandis group probably exist in Central and Eastern Eu-
rope (Hlebec et al. 2022). Specimens of Perla bipuncta-
ta previously reported from East Germany by Braasch & 
Odrich (1974) and Braasch (1975) are now believed to 
belong to an undescribed species (Hohmann & Küttner 
2018). Kis (1974) quotes Perla bipunctata from Romania, 
where both sexes are macropterous, but does not illustrate 
the penial armature of the species, the only distinctive trait 
separating it from Perla grandis being the large black rim 
around the inner half of the two lower ocelli (Kis 1974: 
201, his Fig. 120A). Note, however, that this aspect might 
simply have been taken over from Klapálek (1923: 38, 
his Fig. 20), since Kis, following Illies (1953, 1966: 286), 
considers Perla bipunctata as a single species with a dis-
junct distribution in the West Palaearctic. The species is 
also mentioned from the Tisza in Hungary (Kovács et al. 
2001). Doubtful records of Perla bipunctata in Eastern 
Europe are mentioned by Despax (1933), Karaouzas et al. 
(2016) and Arkhipova et al. (2022). The drawings provid-
ed by Raušer (1980, his Figs 27/5, 27/6, 27/9) for nymphs 
of putative Perla bipunctata from the Carpathians corre-
spond partly to those of our type B (Figs B.18, B.19). One 
macropterous adult male with everted aedeagus, sent to J. 
Aubert by J. Raušer, and preserved in the MZL (catalogue 
number: GBIFCH01143925, Slovakia, Low Tatras, Riv-
er Štiavnica, 700 m, 26.07.1956), could provisionally be 
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Nymphs of low altitude species lack basal mediodorsal 
setae on their cerci, whereas those from higher locations 
are always more abundant, except the brachypterous spec-
imens from the Atlas Mountain.
Biodiversity conservation strategies. The traditional 
view of the species Perla grandis and P. bipunctata as 
widely distributed (Graf et al. 2009; DeWalt et al. 2023), 
and hence not endangered, taxa in the West Palaearctic, 
does not stand up to a more thoroughgoing taxonomical 
examination. We rather face partially unresolved species 
complexes, whose members are disjunctly distributed over 
different, often isolated, geographical areas and mountain 
ranges and which have, consequently, also different con-
servation statuses. The grouping of closely related species 
under wider taxonomical units may facilitate identification 
and species management, but is exposed to the drawback 
of neglecting issues of conservation policies (Leys et al. 
2016). Adequate naming, therefore, is an essential prereq-
uisite also for the success of conservation programs (Mace 
2004; Dussex et al. 2018). 
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from North Africa, is identical to type F, from the foothills 
of the Pyrenees, to be judged from the shape of the scle-
rotized apex of their aedeagus (cf. Figs F.1, J.1). Sever-
al other Perlid lowland genera (Eoperla Illies, 1956 and 
Marthamea Klapálek, 1907) are indeed common to North 
Africa and the Mediterranean slopes of the Pyrenees. Ex-
changes between both regions were possible during the 
Messinian Salinity Crisis (5.96 to 5.33 Ma), when the des-
iccation of the Mediterranean Sea considerably extended 
the reaches of coastal rivers, creating faunistic meeting 
points at their estuaries (Lamine et al. 2019).

The outstanding feature of the alpine Perla bipunctata 
(type C), when compared to related taxa from the Pyre-
nees (type F), the Cantabrian Cordillera (type H), the At-
las Mountain (types J and K) and the British-Irish Isles 
(type D), is the presence of macropterous males in the for-
mer, and brachypterous ones in the latter. One could be 
tempted to admit, following the example of Despax (1951: 
180) and Illies (1953, 1955: 112), that Perla bipunctata 
exists as a macropterous form in alpine regions, and as a 
brachypterous one in extra-alpine regions. It is indeed not 
uncommon, in the order of the Plecoptera, to find pairs 
of species within a genus whose males are macropterous 
in alpine regions and brachypterous in mountain rang-
es belonging to the remnants of the Hercynian orogenic 
belt. Good examples are the macropterous Capnia vidua 
vidua Klapálek, 1904 (sensu Aubert et al. 1996, since the 
topotypical specimens from the Hercynian High Tatras are 
brachypterous; Reding 2020) and the brachypterous Cap-
nia vidua collarti Aubert, 1950; macropterous Capnioneu-
ra nemuroides Ris, 1905 and brachypterous Capnioneura 
brachyptera Despax, 1932; macropterous Dinocras meg-
acephala (Klapálek, 1907) and brachypterous Dinocras 
cephalotes (Curtis, 1827). In all of these instances, howev-
er, two (or more) different species are recognized.

Remarkable, also, is the altitudinal stratification of 
the different morphospecies belonging to the Perla gran-
dis-bipunctata group. Whereas we find three species, 
distributed according to altitudinal gradients, in alpine 
regions, in most other regions (Pyrenees, Cantabrian Cor-
dillera and North Africa) only two species are present, ex-
cept the British-Irish Isles, where, due to the presence of 
only low altitude rivers, only one species is found. The 
upstream-downstream succession of three different conge-
neric species according to altitudinal gradients is a com-
mon phenomenon in alpine Plecoptera. Good examples 
are the triads Rhabdiopteryx harperi Vinçon & Murányi, 
2009, R. alpina Kühtreiber, 1934 and R. neglecta (Albar-
da, 1889a), or Perlodes intricatus (Pictet, 1841), P. mi-
crocephalus (Pictet, 1833) and P. dispar (Rambur, 1842). 
Noteworthy, finally, are also the morphological analogies 
found in the corresponding adults and nymphs. The scle-
rotized apex of the aedeagus of adult males of the lower 
altitude species (Figs C.1, D.1, F.1) is always shorter than 
the one belonging to high altitude species (Figs A.4, E.3). 
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Plate I, Figs A.1–A.9 – Type A (Italian Alps and Apennines). A.1, hemitergal lobes, mesal field with sensilla and sclerotized apex of everted aedeagus 
of an adult ♂ (Soana); A.2, sclerotized apex of everted aedeagus of an adult ♂ (Staffora); A.3, sclerotized apex of extracted aedeagus of an adult ♂ (Stura 
di Ala); A.4, sclerotized apex of everted aedeagus of an adult ♂ (Soana); A.5, aedeagal tube of adult ♂; A.6, aedeagal tube and hemitergal lobes of adult 
♂; A.7, adult ♂, hemitergal lobes and mesal field with sensilla (Southern Apennines); A.8, sclerotized apex of extracted aedeagus of an adult ♂ (Southern 
Apennines); A.9, adult ♂, hemitergal lobes and mesal field with sensilla, dorsal view (Stura di Demonte).
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Plate II, Figs A.10–A.15 – Type A (male and female adults, nymphs). A.10, adult ♂, hemitergal lobes, lateral view (Southern Apennines); A.11, head 
and pronotum of an adult ♂ (Stura di Demonte); A.12, subgenital plate of adult ♀ (Stura di Demonte); A.13, subgenital plate of adult ♀ (Haute-Savoie); 
A.14, basal section of cerci of nymph (Staffora); A.15, basal section of cerci of nymph (Gryonne valley).
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Plate III, Figs A.16–A.21 – Type A (French and Swiss Alps). A.16, head and pronotum of nymph (Swiss Alps); A.17, markings on tergites of 
nymph (Gryonne valley); A.18, markings on tergites of nymph (Sense); A.19, markings on the femora of legs, dorsal view (Gryonne Valley); A.20, 
sclerotized apex of extracted aedeagus of an adult ♂ (Vercors); A.21, sclerotized apex of aedeagus of Perla grandis, from Aubert 1949: 225, his Fig. 4.
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Plate IV, Figs B.1–B.9 – Type B (Italian Alps and Apennines). B.1, sclerotized apex of aedeagus of an adult ♂ (Nure); B.2, sclerotized apex of aedeagus of an 
adult ♂ (Stura di Demonte); B.3, sclerotized apex of aedeagus of an adult ♂ (Sesia); B.4, sclerotized apex of everted aedeagus of an adult ♂ (Tanaro); B.5, hemit-
ergal lobes, mesal field with sensilla and sclerotized apex of everted aedeagus of an adult ♂ (Tanaro); B.6, aedeagal tube of adult ♂, in lateral view; B.7, aedeagal 
tube and hemitergal lobes of adult ♂, in lateral view; B.8, hemitergal lobes of adult ♂, in lateral view; B.9, adult ♂, hemitergal lobes and mesal field with sensilla.
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Plate V, Figs B.10–B.18 – Type B (adults and nymphs). B.10, sclerotized apex of aedeagus of an adult ♂ (Sense); B.11, sclerotized apex of aedeagus of 
an adult ♂ (Valserine); B.12, sclerotized apex of aedeagus of an adult ♂ (Drau); B.13, head and pronotum of an adult ♂ (Sense); B.14, subgenital plate of 
adult ♀; B.15, habitus of adult (Staffora; photo by Carlalberto Ravizza); B.16, basal section of cerci of nymph having been preserved in ethanol for nearly 
50 years; B.17, basal mediodorsal setation on cerci of nymph (Valserine); B.18, markings on tergites of nymph (Valserine).
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Plate VI, Figs B.19–B.24 – Type B (nymphs). B.19, markings on tergites of nymph (Drau); B.20, markings on tergites of nymph (Nure); B.21, markings on 
the femora of legs, dorsal view (Sense); B.22, head and pronotum of nymph (Valserine); B.23, head, pronotum, mesonotum, metanotum and first abdominal 
tergites of nymph (Sense); B.24, paraprocts of nymph, ventral view (Staffora).
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Plate VII, Figs C.1–C.6 – Type C (Italy, River Nure). C.1, adult ♂, sclerotized apex of aedeagus, dorso-caudal view; C.2, adult ♂, aedeagus and aedeagal 
tube; C.3, adult ♂, hemitergal lobes and mesal field with sensilla; C.4, adult ♂, hemitergal lobes, lateral view; C.5, head and pronotum of , adult ♂; C.6, 
subgenital plate of adult ♀.
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Plate VIII, Figs C.7–C.12 – Type C (nymphs, Rivers Nure, Aare and Emme). C.7, basal section of cerci of nymph, lateral view (Emme); C.8, markings 
on tergites of nymph (Nure); C.9, head, pro-, meso- and metanotum of nymph (Aare); C.10, basal section of cerci of nymph (Aare); C.11, head and pronotum 
of nymph (Aare); C.12, markings on tergites of nymph (Aare).
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Plate IX, Figs C.13–C.18 – Type C (nymphs, Nure, Rivers Aare and Emme). C.13, head and pronotum of nymph (Nure); C.14, mediodorsal seta-
tion on tergites, lateral view (Nure); C.15, paraprocts, ventral view (Aare); C.16, head and pronotum of nymph (Aare); C.17, oval markings on femora 
(Emme); C.18, sclerotized apex of aedeagus of Perla bipunctata, from Aubert 1949: 225, his Fig. 5.
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Plate X, Figs D.1–D.6 – Type D (British-Irish Isles). D.1, adult ♂b, aedeagus (Ireland); D.2, adult ♂b, aedeagus and aedeagal tube; D.3, adult ♂b, 
mesal field with sensilla; D.4, adult ♂b, hemitergal lobes, dorsal view; D.5, head and pronotum of adult ♀ (Scotland); D.6, head and pronotum of 
adult ♀ (Ireland).
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Plate XI, Figs D.7–D.12 – Type D (British-Irish Isles). D.7, adult ♀, subgenital plate; D.8, basal section of cerci of nymph; D.9, tergites of ♀ nymph, dorsal 
view; D.10, marks on the femora of legs of nymph; D.11, pronotum and wing pads of mature ♀ nymph; D.12, head, pro-, meso- and metanotum of ♂b nymph.
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Plate XII, Figs E.1–E.9 – Type E (Pyrenees). E.1, adult ♂, head and pronotum; E.2, adult ♂, ocelli with large black rim; E.3, adult ♂, aedeagus 
(specimen from Spain); E.4, adult ♂, aedeagal tube (specimen from France); E.5, adult ♂, short setae on aedeagal tube; E.6, adult ♂, hemitergal lobes, 
dorsal view and mesal field with sensilla; E.7, adult ♂, hemitergal lobes, dorsal view and mesal field with sensilla; E.8, adult ♂, hemitergal lobes, lateral 
view; E.9, adult ♀, subgenital plate.
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Plate XIII, Figs E.10–E.15 – Type E (Pyrenees). E.10, head and pronotum of nymph; E.11, pronotum of nymph; E.12, tergites of nymph, dorsal view; 
E.13, marks on the femora of leg of nymph; E.14, basal section of cerci of nymph; E.15, paraprocts of nymph, ventral view.
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Plate XV, Figs F.3–F.8 – Type F (putative Perla bipunctata from the foothills of the Pyrenees, Río Aragón). F.3, head and pronotum of nymph; F.4, tergites 
of nymph, dorsal view; F.5, tergites of nymph, dorsal view; F.6, markings on femora; F.7, paraprocts of nymph, ventral view; F.8, cerci of nymph, lateral view.

Plate XIV, Figs F.1–F.2 – Type F (putative Perla bipunctata from the foothills of the French Pyrenees). F.1, illustrations of Despax (1942, his Figs 11, 
12. Fig. 11 = adult ♂b with everted aedeagus, lateral view; Fig. 12 = adult ♂b, sclerotized apex of aedeagus); F.2, illustrations of Despax (1951, his Fig. 
86, D, E, F. D = adult ♂b, mesal field with sensilla; E = adult ♂b, mesal field; F = adult ♂b, hemitergite).
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Plate XVI, Figs G.1–G.6 – Type G (Spain, Andalusia, River Castril). G.1, adult ♀, head and pronotum; G.2, adult ♀, head with ocelli; G.3, adult ♂, 
sclerotized apex of aedeagus; G.4, adult ♂, with everted aedeagus and aedeagal tube (photo by José Manuel Tierno de Figueroa); G.5, adult ♂, sclerotized 
apex of aedeagus; G.6, adult ♂, mesal field with sensilla and hemitergal lobes, dorsal view.

Plate XVII, Figs G.7–G.9 – Type G (Spain, Andalusia, River Castril). G.7, adult ♂, hemitergal lobes, lateral view; G.8, adult ♂, spines on aedeagal 
tube; G.9, adult ♀, subgenital plate.
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Plate XVII, Figs G.10–G.15 – Type G (Spain, Andalusia, River Castril). G.10, ♀ nymph, head, pronotum and mesonotum; G11, tergites of 
nymph; G.12, tergites of nymph, lateral view; G.13, femora of nymph; G.14, paraprocts of nymph, ventral view; G.15, basal mediodorsal setation 
on cerci of nymph.

Plate XIX, Figs G.16–G.17 – Perla hagenii Pictet, A.E., 1865 (his plate 2, Figs 1, 3), from the outskirts of Granada. G.16, adult ♀, entire insect; G.17, 
female subgenital plate.
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Plate XX, Figs H.1–H.6 – Type H (Spain, Cantabrian Cordillera, Asturias). H.1, metanotum and tergites of ♂b; H.2, ♀ macropterous nymph, head, 
pronotum, mesonotum and metanotum; H.3, femora of nymph; H.4, paraprocts of nymph; H.5, cerci of nymph; H.6, cerci of nymph.
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Plate XXI, Figs I.1–I.6 – Type I (Spain, Cantabrian Cordillera, Palencia province, Río Carrión, Triollo, 1300 m). I.1, nymph, head and pronotum; 
I.2, tergites of macropterous ♂ nymph, dorsal view; I.3, mediodorsal setation on tergites of nymph, lateral view; I.4, femora of nymph; I.5, paraprocts of 
nymph; I.6, cerci of nymph, mediodorsal setation, lateral view.



Revision of the Perla bipunctata species complex

253

Plate XXII, Figs J.1–J.9 – Type J (High Atlas, Morocco and Algeria, M’Corn and M’Goun massifs). J.1, adult ♂b, sclerotized apex of aedeagus, left 
side damaged (M’Corn); J.2, adult ♂b, mesal field with sensilla (M’Corn); J.3, adult ♂b, hemitergal lobes, lateral view (M’Corn); J.4, rounded paraprocts 
of nymph, ventral view (M’Goun); J.5, cerci of nymph, lateral view (M’Goun); J.6, tergites of nymph, dorsal view (M’Goun); J.7, head, pronotum and 
mesonotum of ♂b nymph (M’Goun); J.8, adult ♂b, head and pronotum (M’Corn); J.9, mediodorsal setation on tergites of nymph (M’Goun).
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Plate XXIII, Figs K.1–K.9 – Type K (Morocco, High Atlas, M’Goun Massif). K.1, adult ♂b, sclerotized apex of aedeagus; K.2, brachypterous adult 
♂b, mesal field with sensilla; K.3, adult ♂b, hemitergal lobes, lateral view; K.4, pointed paraprocts of nymph, ventral view; K.5, cerci of nymph, ¾ lateral 
view; K.6, tergites of nymph, dorsal view; K.7, head, pronotum and mesonotum of macropterous♀ nymph; K.8, adult ♂b, head and pronotum; K.9, adult 
♂b, sclerotized apex of aedeagus.
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Plate XXIV, Figs L.1–L.3 – Perla bipunctata in the works of Pictet (1833, 1842). L.1, nymph of Perla bipunctata (Pictet 1833: his plate 5, Fig. 12); 
L.2, nymph of Perla bipunctata (Pictet 1842: his plate 11, Fig. 1); L.3, adult ♂ of Perla bipunctata (Pictet 1842: his plate 12, Fig. 3).

Plate XXV, Fig. M.1 – River Cold Sense, near Zollhaus (FR), Switzerland, late March. Rare example of type A and type B in near syntopy. Black 
arrow: nymphal biotope of type A; white arrow: of type B.



Reding

256

Aubert J. 1960 [publ. 1961]. Contribution à l’étude des Plécoptères 
du Maroc. Bulletin de la Société entomologique suisse, 33 
(4): 213–222. Doi: 10.5169/seals-401393

Aubert J. 1963. Les Plécoptères de la Péninsule Ibérique. Eos, 39: 
23–107. Available from: http://hdl.handle.net/10261/158133 
(accessed April 20th 2023)

Aubert J., Aubert C. E., Ravizza C., Ravizza Dematteis E. 1996. 
Les Plécoptères du canton du Tessin, des vals de Mesolcina 
et de Valanca (canton des Grisons). Bulletin de la Société en-
tomologique suisse, 69 (1): 9–40. Doi: 10.5169/seals-402614

Berthélemy C., Laur C. 1975. Plécoptères et Coléoptères aqua-
tiques du Lot (Massif central Français). Annales de Limnol-
ogie, 11 (3): 263–285. Available from: https://www.limnolo-
gy-journal.org/articles/limn/pdf/1975/03/limn1975113p263.
pdf (accessed April 20th 2023)

Bertrand H., Aubert J. 1952. Récoltes de Plécoptères dans les 
Pyrénées. Annales de la Société entomologique de France, 
121: 93–106.

Bertrand H., Aubert J. 1955. Récoltes de Plécoptères dans les 
Pyrénées (Note complémentaire). Bulletin de la Société 
entomologique de France, 60 (9/10): 146–149. Available 
from: https://www.persee.fr/doc/bsef_0037-928x_1955_
num_60_9_18796 (accessed April 20th 2023)

Bo, T., Fenoglio, S., López-Rodríguez, M.J. & Tierno de 
Figueroa, J.M. 2008. Trophic behaviour of two Perlidae 
species (Insecta, Plecoptera) in a Southern Spain river. In-
ternational Review of Hydrobiology, 93 (2): 167–174. Doi: 
10.1002/iroh.200711034

Bocquet C. 1944. Liste des Plécoptères de la région de Valence 
(Drôme) et description de trois larves nouvelles. Travaux du 
Laboratoire d’Hydrobiologie et Pisciculture de l’Université 
de Grenoble, 34–36: 1–14.

Braasch D., Odrich E. 1974. Perla bipunctata PICT. (Plecop-
tera), neu für die DDR. Entomologische Nachrichten und 
Berichte, 18: 156–158. Available from: https://www.zobo-
dat.at/pdf/EntBer_18_0156-0158.pdf (accessed April 20th 
2023)

Braasch D. 1975. Einige bemerkenswerte Steinfliegen (Plecop-
tera) aus der Sammlung der Sektion Forstwirtschaft, Bereich 
Biologie, in Tharandt. Entomologische Nachrichten und Ber-
ichte, 19: 43-46. Available from: https://www.zobodat.at/pdf/
EntBer_19_0043-0046.pdf (accessed April 20th 2023)

Burmeister H. 1839. Handbuch der Entomologie. Zweiter Band. 
Besondere Entomologie, Abteilung 2, zweite Hälfte. 1. 
Ordnung Rhynchota (verfasst 1834 und 1835); 2. Ordnung 
Gymnognatha (verfasst 1838 und 1839). Theod. Chr. Friedr. 
Enslin, Berlin, pp. 757–1050 [Plecoptera, pp. 863–881] Doi: 
10.3931/e-rara-24060

Consiglio C. 1967a. Lista dei Plecotteri della regione Italiana. 
Fragmenta Entomologica, 5 (1): 1–66.

Consiglio C. 1967b. Phryganea maxima Scopoli, 1763 (Insecta, 
Plecoptera): proposed suppression under the plenary pow-
ers. Z.N. (S.) 1799. Bulletin of Zoological Nomenclature, 
24 (4): 246–247. Doi: https://www.biodiversitylibrary.org/
page/12223411 (accessed April 20th 2023)

References
Albarda H. 1889a. Note sur la Taeniopteryx nebulosa L. et la T. 

praetexta Burmeister. Annales de la Société Entomologique 
de Belgique, 33: 51–65.

Albarda H. 1889b. Note sur les Perlides décrites par le Dr Ram-
bur. Annales de la Société Entomologique de Belgique, 33: 
37–49.

Albarda H. 1889c. Catalogue raisonné et synonymique des Név-
roptères, observés dans les Pays-Bas et dans les Pays limi-
trophes, Tijdschrift voor Entomologie, 32: 211–376 [Plecop-
tera: 242–255].

Arkhipova K.I., Murányi D., Krzemiński W., Godunko R.J. 
2022. Identity of certain stoneflies (Insecta: Plecoptera) from 
Ukraine and Poland, with notes on available museum materi-
al from XIX–XX centuries. Bonn zoological Bulletin, 71 (2): 
119–137. Doi: 10.20363/BZB-2022.71.2.119

Aubert J. 1946. Les Plécoptères de la Suisse romande. Bulle-
tin de la Société entomologique suisse, 20 (1): 7–128. Dis-
sertation de l’Université de Lausanne 1946. Doi: 10.5169/
seals-400975

Aubert J. 1947. Notes sur la collection de Plécoptères du Muséum 
d’Histoire naturelle de Genève (Coll. Pictet). Revue suisse de 
zoologie, 54 (3): 545–552.

Aubert J. 1949. Plécoptères helvétiques. Notes morphologiques 
et systématiques. Bulletin de la Société entomologique su-
isse, 22 (2): 217–236. Doi: 10.5169/seals-401060

Aubert J. 1950. Note sur les Plécoptères européens du genre Tae-
niopteryx Pictet (Nephelopteryx Klapálek) et sur Capnia vid-
ua Klapálek. Bulletin de la Société entomologique suisse, 23 
(3): 303–316. Doi: 10.5169/seals-401106

Aubert J. 1952. Plécoptères décrits par le R.P.L. Navas S.J. : 
3. Les espèces de la péninsule ibérique. Bulletin de la So-
ciété entomologique Suisse, 25 (3): 242–250. Doi: 10.5169/
seals-401158

Aubert J. 1953. Contribution à l’étude des Plécoptères et des 
Ephéméroptères de la Calabre. (Italie méridionale). Annuar-
io dell’Istituto e museo di zoologia dell’Università di Napoli, 
5 (2): 1–35, 1 plate. Available from: https://www.ephemer-
optera-galactica.com/pubs/pub_a/pubaubertj1953p1.pdf (ac-
cessed April 20th 2023)

Aubert J. 1954. Nouvelle contribution à l’étude des Plécoptères de 
Calabre (Italie méridionale). Annuario dell’Istituto e museo 
di zoologia dell’Università di Napoli, 6 (6): 1–18 (Ricerche 
zoologiche sul massiccio del Pollino (Lucania-Calabria) ; 9)

Aubert J. 1956a. Contribution à l’étude des Plécoptères d’Es-
pagne. Mémoires de la Société vaudoise des Sciences natur-
elles, 11 (5): 209–276. Doi: 10.5169/seals-257489

Aubert J. 1956b. Contribution à l’étude des Plécoptères d’Afri-
que du nord. Bulletin de la Société entomologique suisse, 29 
(4): 419–436. Doi: 10.5169/seals-401292

Aubert J. 1957. Quelques Plécoptères récoltés en Sicile. Bulletin 
de la Société entomologique suisse, 30 (2): 175–177. Doi: 
10.5169/seals-401314

Aubert J. 1959. Plecoptera. Société entomologique suisse, Lau-
sanne. 140 pp.



Revision of the Perla bipunctata species complex

257

Graf W., Lorenz A. W., Tierno de Figueroa J. M., Lücke S., 
López-Rodríguez M. J., Davies C. 2009. Distribution and 
Ecological Preferences of European Freshwater Organisms. 
Volume 2 – Plecoptera, ed. by Schmidt-Kloiber A. & Hering 
D., Pensoft Publishers (Sofia-Moscou), 262 pp.

Guérin-Méneville F. E. 1829–1838. Iconographie du Règne animal 
de G. Cuvier, ou, Représentation d’après nature de l’une des es-
pèces les plus remarquables et souvent non encore figurées, de 
chaque genre d’animaux : avec un texte descriptif mis au courant 
de la science : ouvrage pouvant servir d’atlas à tous les traités de 
zoologie. Tome II. Planches des Animaux invertébrés. Chez J. 
B. Baillière, Libraire de l’Académie royale de médecine, Paris.

Hlebec D., Sivec I., Podnar M., Kučinić M. 2022. DNA barcod-
ing for biodiversity assessment: Croatian stoneflies (Insecta: 
Plecoptera). PeerJ 10:e13213 Doi: 10.7717/peerj.13213

Hohmann M., Küttner R. 2018. Die Steinfliegen (Insecta, Ple-
coptera) der Sammlung Dietrich Braasch im Naturkundemu-
seum Potsdam. Veröffentlichungen des Naturkundemuseums 
Potsdam, 4: 29–37.

Hynes H. B. N. 1941. The taxonomy and ecology of the nymphs 
of British Plecoptera with notes on the adults and eggs. The 
transactions of the Royal Entomological Society of London, 
91 (10): 459–557.

Hynes H. B. N. 1977 [1993]. A key to the adults and nymphs of 
the British stoneflies (Plecoptera), with notes on their ecolo-
gy and distribution. Freshwater Biological Association, Am-
bleside. 92 pp. (Scientific publication No 17)

Illies J. 1953. Die Bedeutung der Plecopteren für die Ver-
breitungsgeschichte der Süßwasserorganismen. Inter-
nationale Vereinigung für theoretische und angewandte 
Limnologie: Verhandlungen, 12 (1): 643–653. Doi: 
10.1080/03680770.1950.11895345

Illies J. 1955. Steinfliegen oder Plecoptera. Dahl, M. & Bischoff, 
H. (eds) Die Tierwelt Deutschlands und der angrenzenden 
Meeresteile nach ihren Merkmalen und nach ihrer Lebens-
weise 43: 1–150. Gustav Fischer Verlag, Jena.

Illies J. 1956. Eine neue europäische Plecopterengattung. Bulle-
tin de la Société entomologique suisse, 29 (4): 417–418. Doi: 
10.5169/seals-401291

Illies J. 1966. Katalog der rezenten Plecoptera. R. Friedländer, 
Berlin. XXX, 631 pp. (Das Tierreich: eine Zusammenstel-
lung und Kennzeichnung der rezenten Tierformen v 82)

Karaouzas I., Andriopoulou A., Kouvarda T., Murányi, D. 2016. 
An annotated checklist of the Greek Stonefly Fauna (Insec-
ta: Plecoptera). Zootaxa, 4111 (4), 301–333. Doi: 10.11646/
zootaxa.4111.4.1

Kis B. 1974. Plecoptera. Editura Academiei Republicii Social-
iste România, Bucarest. 271 pp. (Fauna Republicii Socialiste 
România. Insecta. Volumul VIII, fascicula 7).

Klapálek F. 1900a. Plecopterologické studie. Rozpravy České 
Akademie Císaře Františka Josefa pro Vědy, Slovesnost a 
Umění, 2: 1–34.

Klapálek F. 1900b. Příspěvek ku znalosti Neuropteroid z Krajiny 
a Korutan. Věstník Česká akademie císaře Františka Josefa 
pro Vědy, Slovesnost a Umění, 9 (14): 1–15.

Curtis J. 1827. British entomology; being illustrations and de-
scriptions of the genera of insects found in Great Britain and 
Ireland : containing coloured figures from nature of the most 
rare and beautiful species, and in many instances of the plants 
upon which they are found. Vol. IV. Printed for the author, 
London, 194 species.

Despax R. 1932. Plécoptères pyrénéens. VI. – Capnioneura 
brachyptera nov. sp. Bulletin de la Société d’Histoire Natur-
elle de Toulouse, 64: 559–566.

Despax R 1933. Plécoptères récoltés par le Dr Fudakowski dans le 
Massif de la Cznarnohora (Carpathes orientales polonaises). Bul-
letin de la Société entomologique de France, 38 (5): 77–80. Avail-
able from: https://www.persee.fr/doc/bsef_0037-928x_1933_
num_38_5_14536 (accessed April 20th 2023)

Despax R. 1942. Valeur des caractères sexuels pour la distinction 
des espèces du genre Perla Geoffr. (Plecoptera). Bulletin de 
la Société d’Histoire Naturelle de Toulouse, 77 (1): 65–74.

Despax R. 1951. Plécoptères. P. Lechevalier, Paris. 280 pp. 
(Faune de France v. 55) Available from: http://faunedefrance.
org/bibliotheque/docs/R.DESPAX(FdeFr55)Plecopteres.pdf 
(accessed April 20th 2023)

DeWalt R.E., Maehr M.D., Hopkins H., Neu-Becker U., Stue-
ber G. 2023. Plecoptera Species File Online. Version 5.0/5.0. 
Available from: http://Plecoptera.SpeciesFile.org (accessed 
April 20th 2023)

Dussex N., Taylor H., Irestedt M. & Robertson B. (2018) When 
genetic and phenotypic data do not agree: the conservation 
implications of ignoring inconvenient taxonomic evidence. 
New Zealand Journal of Ecology, 42 (2): 1–7. Doi: 10.20417/
nzjecol.42.13

Feeley H. B., Baars J.-R., Kelly-Quinn M. 2009. The life history 
of Perla bipunctata Pictet, 1833 (Plecoptera: Perlidae) in the 
upper River Liffey, Ireland, in: Aquatic Insects: Internation-
al Journal of Freshwater Entomology 31 (4): 261–270. Doi: 
10.1080/01650420903113737

Feeley H. B., Baars J.-R., Kelly-Quinn M. 2016. The Stonefly 
(Plecoptera) of Ireland – Distribution, Life Histories & Ecol-
ogy. National Biodiversity Data Centre, Waterford, Ireland. 
82 pp. ISBN 978-1-911172-01-7

Fochetti R. 2020. Endemism in the Italian stonefly-fauna (Ple-
coptera). Zootaxa, 4722 (4): 381–388. Doi: 10.11646/zo-
otaxa.4722.4.7

Fochetti R., Tierno de Figueroa J.M. 2008. Fauna d’Italia Vol. 
XLIII. Plecoptera. Ministero dell’Ambiante e della Tutela del 
Territorio, Direzione per la protezione della Natura, Calder-
ini. 339 pp. ISBN 978-88-506-5307-2

Geoffroy E. L. 1762. Histoire abrégée des insectes qui se trou-
vent aux environs de Paris ; dans laquelle ces animaux sont 
rangés suivant un ordre méthodique. Vol. 2. Durand, Paris. 
690 pp. Available from: https://ia802307.us.archive.org/23/
items/ histoireabrege21geof/histoireabrege21geof.pdf (ac-
cessed April 20th 2023)

González del Tánago M. 1984. Distribution of Plecoptera in the 
Duero basin (Spain). Annales de Limnologie, 20 (1/2): 49–
56. Doi: 10.1051/limn/1984019



Reding

258

Lubini V., Knispel S., Vinçon G. 2012. Die Steinfliegen der 
Schweiz: Bestimmung und Verbreitung = Les Plécoptères de 
Suisse: identification et distribution. CSCF & SEG, Neuchâ-
tel. 272 pp. (Fauna Helvetica v. 27) ISBN 978-2-88414-040-9

Luzón-Ortega J. M., López-Rodríguez M. J., Tierno de Figueroa 
J. M. 2013. Contribution to the knowledge of the stoneflies of 
Spain (Plecoptera). Boletín de la Asociación española de En-
tomología, 37 (3/4): 225–275. Available from: http://www.
entomologica.es/ publicaciones-boletin/en/art1547 (accessed 
April 20th 2023)

Macadam C. R. 2016. Sex ratio of the stonefly Perla bipunctata 
(Plecoptera: Perlidae) in the River Carron. The Glasgow Nat-
uralist 26 (3): 82–83.

Macadam C. R., Feeley H. B., Doe J. 2022. British and Irish 
Stoneflies (Plecoptera) : Keys to the Adults and Larvae, 
With notes on their Distribution, Life Histories and Ecology. 
Freshwater Biological Association, Ambleside. 216 pp. (Sci-
entific publication N° 73) ISBN 978-0-900386-85-5

Mace, G.M. 2004. The role of taxonomy in species conservation. 
Philosophical transactions of the Royal Society of London. 
Series B, Biological Sciences, 359: 711–719. Doi: 10.1098/
rstb.2003.1454

McLachlan R. 1870. What are Perla bicaudata of Linné and P. 
maxima of Scopoli?. The Entomologist’s Monthly Magazine, 
6: 265–266.

Membiela P. 1990. Las larvas del género Perla (Plecoptera, Perl-
idae) en la Península Ibérica. Miscelanea Zoologica, 14: 65–
68. Available from: https://raco.cat/index.php/Mzoologica/
article/view/90569/145178 (accessed April 20th 2023)

Mendl H. 1972. Plecoptera und Diptera Nematocera (Tipulidae: 
Limoniinae) aus Ligurien. (Ein Beitrag zur Plecopteren- und 
Dipteren-Fauna Italiens). Naturkundliche Beiträge aus dem 
Allgäu = Mitteilungen des Naturwissenschaftlichen Arbeit-
skreises Kempten (Allgäu) der Volkshochschule Kempten, 
16 (1): 53–58.

Meyer-Dür A. 1874. Die Neuroptern-Fauna der Schweiz, bis auf 
heutige Erfahrung. Bulletin de la Société entomologique Su-
isse, 4 (6): 281–352.

Navás L. 1901. Notas neuropterológicas. IV Pérlidos de España. 
Butlletí de la Institució Catalana d’Historia Natural, 1 (6): 
46–50.

Navás L. 1917. Neurópteros nuevos o poco conocidos (Nove-
na [IX] serie). Memorias de la Real Academia de Ciencias 
y Artes de Barcelona, ser. 3 (13): 393–406. Available from: 
http://www.ephemeroptera-galactica.com/pubs/pub_n/pub-
navasl1917p155.pdf (accessed April 20th 2023)

Newman E. 1833. Entomological notes (art. XLVII). The Ento-
mological Magazine, 1: 413–415.

Newman E. 1839. On the Synonymy of the Perlites, together 
with brief characters of the old, and of a few new species. 
Art. IV. The Magazine of Natural History. New Series, 3 
(25/26): 32–37, 84–90.

Oscoz J., Durán C. 2004. Contribución al conocimiento de los 
plecópteros (Insecta: Plecoptera) en la cuenca del Ebro = Con-
tribution to the knowledge of stoneflies (Insecta: Plecoptera) 

Klapálek F. 1901. Beitrag zur Kenntnis der Neuropteroiden von 
Krain und Kärnthen. Bulletin International de l’Académie 
des Sciences de Bohême (Sci. Math.-nat.), 6: 72–78. [german 
version of Klapálek F. 1900b.]

Klapálek F. 1904. Zpráva o výsledcích cesty do Transsylvan-
ských Alp a Vysokých Tater. Věstník České Akademie císaře 
Františka Josefa pro vědy, Slovesnost a Umění, 13: 719–730. 
[p. 723].

Klapálek F. 1907. Die europäischen Arten der Gattung Perla 
Geoffr. Bulletin international de l’Académie des Sciences 
de Bohême (Sci. math.-nat.), 12: 117–138. Available from: 
http://www3.pms-lj.si/plecoptera/K/Klapalek-1907c. pdf 
(accessed April 20th 2023)

Klapálek F. 1915. Co jest Perla maxima Scop.? Časopis Ceské 
spolecnosti entomologické = Acta Societatis Entomologicae 
Bohemiae, 12: 50–54. Available from: http://www3.pms-lj.
si/plecoptera/K/Klapalek-1915.pdf (accessed April 20th 2023)

Klapálek F. 1923. Plécoptères. II. Fam. Perlidae, subfam. Perli-
nae: monographische Revision. Collections zoologiques du 
baron Edm. de Selys Longchamps, Catalogue systématique 
et descriptif, 4 (2): 1–120; Figs 1–85. [posthumously edited 
by Jaromír Šámal]

Konar M. 1997. Ein Wiederfund von Perla bipunctata PICTET 
(Perlidae: Plecoptera) in Mitteleuropa. Carinthia II, 187 
(107): 503–505. Available from: https://www.zobodat.at/pdf/
CAR_187_107_0503-0505.pdf (accessed April 20th 2023)

Konar M. & Köstenberger W. 2002. Zur Kenntnis und Verbrei-
tung der Perlidae (Plecoptera) in Kärnten. Carinthia II, 192 
(112): 531–540. Available from: https://www.zobodat.at/pdf/
CAR_192_112_0531-0539.pdf (accessed April 20th 2023)

Kovács T., Juhász P., Turcsányi I. 2001. Ephemeroptera, Odona-
ta and Plecoptera larvae from the River Tisza (1997-1999). 
Folia Historico-Naturalia Musei Matraensis, 25: 35–143. 
Available from: http://real.mtak.hu/141357/1/135-143.PDF 
(accessed April 20th 2023)

Kühtreiber J. 1934. Die Plekopterenfauna Nordtirols. Berichte 
des naturwissenschaftlich-medizinischen Vereins in Inns-
bruck, 43/44: I–VII; 1–219.

Lamine S., Lounaci A., Reding J.-P. G., Vinçon G. 2019. 
Marthamea bayae, a new species of stonefly from Algeria 
(Plecoptera: Perlidae). Zootaxa, 4603 (2): 311–326. Doi: 
10.11646/zootaxa.4603.2.5

Lestage J.-A. 1920. Note sur les Perla (s. str.) Belges. Bulletin de 
la Société Entomologique de Belgique, 2 (6): 66–68.

Leys, M., Keller, I., Räsänen, K., Gattolliat, J.-L. & Robin-
son, C.T. 2016. Distribution and population genetic varia-
tion of cryptic species of the Alpine mayfly Baetis alpinus 
(Ephemeroptera: Baetidae) in the Central Alps. BMC Evolu-
tionary Biology, 16: 77 (15 pp.).

Doi: 10.1186/s12862-016-0643-y
López-Rodríguez, M.J., Trenzado, C.E., Tierno de Figueroa, J.M. 

& Sanz, A. (2012). Digestive enzyme activity and trophic be-
havior in two predator aquatic insects (Plecoptera, Perlidae). 
A comparative study. Comparative Biochemistry and Phys-
iology A, 162 (1): 31–35. Doi: 10.1016/j.cbpa.2012.01.020



Revision of the Perla bipunctata species complex

259

2003. Lista faunística y bibliográfica de los Plecópteros (Ple-
coptera) de la Península Ibérica e Islas Baleares. Asociación 
Española de Limnología, Mislata (Valencia). 198 pp. Avail-
able from: http://www.limnetica.net/documentos/listas/Lis-
ta_16_Plecopteros.pdf (accessed April 20th 2023)

Sanz A., Trenzado C.E., López-Rodríguez M.J., Tierno de 
Figueroa J.M. 2014. Physiological strategies contributing 
to the coexistence of two predatory species of stoneflies: 
Dinocras cephalotes and Perla bipunctata. Comparative 
Biochemistry and Physiology, Part A, 175: 131–134. Doi: 
10.1016/j.cbpa.2014.06.006

Sanz, A., López-Rodríguez, M.J., García-Mesa, S., Trenzado, 
C.E., Ferrer, R.M. & Tierno de Figueroa, J.M. 2017. Are an-
tioxidant capacity and oxidative damage related to biological 
and autoecological characteristics in aquatic insects? Journal 
of Limnology, 76 (1): 170–181.

Sartori M., Bauernfeind E. 2020. Mayfly types and additional 
material (Insecta: Ephemeroptera) examined by F.-J. Pictet 
and A.-E. Pictet, housed in the Museums of Natural History 
of Geneva and Vienna. Revue suisse de zoologie, 127 (2): 
315–339. Doi: 10.35929/RSZ.0022

Schoenemund E. 1925a. Die Larven der deutschen Perla-Arten. 
(Plecopt.). Entomologische Mitteilungen, 14 (2): 113–121.

Schoenemund E. 1925b. Zur Nomenklatur der Perla-Arten. 
Was ist Perla maxima Scopoli?. Neue Beiträge zur systema-
tischen Insektenkunde, 3: 49–57.

Scopoli G.A. 1763. Entomologia Carniolica exhibens insecta 
Carnioliae indigena et distributa in ordines, genera, species, 
varietates. Methodo Linnaeana. Ex typis Ioannis Thomae 
Trattner, Vindobonae (Vienna). xxxii + 420 col. Doi: 
10.5962/bhl.title.34434

Sivec I., Stark B. P., Uchida S. 1988. Synopsis of the world gen-
era of Perlinae (Plecoptera: Perlidae). Scopolia, 16: 1–66. 
Available from: http://www2.pms-lj.si/pdf/Scopolia/Scopo-
lia-16.pdf (accessed April 20th 2023)

Sivec I., Stark B.P. 2002. The Species of Perla (Plecoptera: Per-
lidae): Evidence from Egg Morphology = Vrste rodu Perla 
(Plecoptera: Perlidae): določljivost po strukturi jajc. Scopol-
ia, 49: 1–33. Available from: http://www2.pms-lj.si/pdf/Sco-
polia/Scopolia-49.pdf (accessed April 20th 2023)

Teslenko V.A., Zhiltzova L.A. 2009. Key to the stoneflies (In-
secta, Plecoptera) of Russia and adjacent countries. Imagines 
and nymphs. Dal`nauka, Vladivostok. 382 pp. [in Russian]

Tierno de Figueroa J.M., Sánchez-Ortega A., Membiela-Iglesias 
P., Luzón-Ortega J.M. 2003. Plecoptera. In: Ramos, M.A., Al-
ba-Tercedor, J., Bellés, X., Gosálbez, J., Guerra, A., Macpher-
son, E., Serrano, J. & Templado, J. (Eds.), Fauna Ibérica. Vol. 
22. Museo Nacional de Ciencias Naturales. CSIC, Madrid, 
404 pp. ISBN 978-8-4000-8198-0

Tierno de Figueroa, J.M., Marfil-Daza, C. & López-Rodríguez, 
M.J. 2005. Perla bipunctata Pictet, 1833 (Plecoptera, Per-
lidae) en el sur de la Península Ibérica. Zoologica baetica, 
16: 161–163. Available from: http://www.ugr.es/~zool_bae/
vol16/ReprintZoo-13Tierno.pdf (accessed April 20th 2023)

Tierno de Figueroa, J.M.; Luzón-Ortega, J.M.; López-Rodríguez, 

in the Ebro River Basin. Munibe Ciencias Naturales. Natur 
zientziak, 55: 183–196.

Panzer G.W.F. 1799. Fauna insectorum Germanicae initia oder 
Deutschlands Insecten. Vol. 12, Heft 71, p. 3 + 1 plate [sub 
nom. Semblis marginata]. In der Felseckerschen Buchhand-
lung, Nürnberg. Available from: https://www.biodiversityli-
brary.org/item/53028 (accessed April 20th 2023)

Picazo Muñoz, J. 1995. Caracterización y calidad de las aguas de 
los cauces de la cuenca del Río Guadiana Menor. Aspectos 
físico.químicos y macroinvertebrados acuáticos. PhD thesis. 
Universidad de Granada. Granada, Spain. 256 pp.

Pictet A. E. 1865. Synopsis des Névroptères d’Espagne. H. 
Georg, Geneva; J.-B. Baillière, Paris. 123 pp., 14 plates.

Pictet F.- J. 1833. Mémoire sur les métamorphoses des Perles. 
Annales des sciences naturelles, 28: 44–65. (pl. V: 14 Figs; 
pl. VI: 13 Figs). Available from: https://www.biodiversityli-
brary.org/page/6096506 (accessed April 20th 2023)

Pictet F.-J. 1841–1842. Histoire naturelle générale et particulière 
des insectes névroptères: première monographie: familles des 
Perlides. J. Kessmann, Geneva; J.-B. Baillière, Paris. 2 vols 
(Vol. 1 : text, 423 pp. [publ. 1841] ; Vol. 2 : 53 plates, Cherbu-
liez, Genève [publ. 1842]). Doi: 10.3931/e-rara-42534

Rambur J. P. 1842. Histoire naturelle des insectes: Névrop-
tères: ouvrage accompagné de planches. Librairie ency-
clopédique de Roret, Paris. XVIII, 534 pp., 12 f. de pl. Doi: 
10.3931/e-rara-68284

Raušer J. 1980. Řád Pošvatky - Plecoptera, pp.: 86–132. In: Roz-
košny, R. (ed.) Klíč vodních larev hmyzu. Československá 
akademie věd, Praha, Academia, 1980, 521 pp.

Ravizza C. 1974. Ricerche ecologico-faunistiche sui Plecotteri 
della Val Staffora (Appennino Lombardo). Bollettino Museo 
Civico Storia Naturale, Verona, 1: 195–248.

Ravizza C., Nicolai, P. 1983. I Plecotteri minacciati di estinzione 
nella regione italica. Memorie della Società Entomologica 
Italiana, 115 (4/7): 70–78.

Ravizza C., Ravizza Dematteis E. 1977. La plecotterofauna 
dell’alta valle del Tanaro (Alpi Liguri) (Plecoptera). Memo-
rie del Museo Civico di Storia Naturale, 55: 183–215.

Ravizza C., Ravizza Dematteis E. 1979. I Plecotteri del corso 
medio-inferiore del torrente Nure (Appennino Piacentino) 
(Plecoptera). Natura, Milano, 70 (3): 193–217.

Ravizza C., Vinçon G., Poggi R. 2022. Catalogo e distribuzione 
dei Plecotteri nelle Alpi Liguri e nell’Appennino Ligure (In-
secta, Plecoptera), Annali del Museo Civico di Storia Natu-
rale “G. Doria”, 115: 127–217.

Reding J.-P.G. 2020. Les Plécoptères du Massif du Jura: Guide 
d’identification des larves au genre et à l’espèce. Inde-
pendently published, Neuchâtel, 4 vols (208, 108, 112, 108 
pp.). ISBN 978-2-8399-2959-2

Ris F. 1905. Zwei Notizen über schweizerische Perliden. Bulle-
tin de la Société entomologique suisse, 11 (2): 93–97. Doi: 
10.5169/seals-400630

Roesti C. 2021. Die Steinfliegen der Schweiz. Haupt Verlag, 
Bern, 631 pp. ISBN 978-3-258-08253-0

Sánchez-Ortega A., Alba Tercedor J., Tierno de Figueroa J. M. 



Reding

260

number: GBIFCH00899240); Between Valle Soana and 
Ronco Canavese, Soana, 850 m, 17 Jun 1990, 2♂ (leg. C. 
Ravizza; MZL, catalogue number: GBIFCH00899228); 
Cuneo. Between Prinardo and Argentera, Stura di 
Demonte, 1650 m, Oct 1986, 30L (leg. C. Ravizza; 
MZL, catalogue number: GBIFCH00899227); Valgra-
na, Grana, 1300 m, 1♂, 10♀, 7L, multiple dates between 
1982 and 1984 (leg. C. Ravizza; MZL, catalogue num-
ber: GBIFCH00899226); Valle Stura, Stura di Demon-
te, 1600 m, 22 Jul 1983, 2♀, 9L (leg. C. Ravizza; MZL 
catalogue number: GBIFCH00899232); Bagni Vina-
dio, torrente Corborant, 1600-1700 m, 28 Jun 1976, 1♀ 
with eggs (leg. C. Ravizza; MZL, catalogue number: 
GBIFCH00899242); Vinadio, Stura di Demonte, 880 m, 
29 May 1977, 1♂ with everted aedeagus (leg. C. Ravizza; 
MZL, catalogue number: GBIFCH00899235); Demonte, 
Vallone dell’Arma, torrente Cant, 1300 m, 2L (leg. C. 
Ravizza; MZL, catalogue number: GBIFCH00899237); 
between Ormea and Briga Alta, Tanaro, 950 m, 27 May 
1970, 3♂, 2♀, 5L (leg. C. Ravizza; MZL, catalogue num-
ber: GBIFCH00899213); Upega, Tanaro, 1250 m, 31 
Mar 1976, 3L (leg. C. Ravizza; MZL, catalogue number: 
GBIFCH00899218). Potenza. Lucania, Lagonegro, rus-
cello pendici Massiccio del Sirino, 1200 m, 16 Jun 1973, 
1♂ with everted and detached aedeagus, 2♀ (leg. I. Buc-
ciarelli; MZL, catalogue number: GBIFCH00899220). 
Calabria. Villaggio Mancuso, Sila, 1000 m, 22 May 
1950, 1♂ (leg. G. Binaghi; MZL, catalogue number: 
GBIFCH00913205); Spezzano Albanese, Fiume Coscile, 
2 Oct 1953, 1L (leg. J. Aubert; MZL, catalogue number: 
GBIFCH01143920); Sila, Garga 3, 28 Jun 1955, 1L (leg. 
J. Aubert; MZL, catalogue number: GBIFCH00913206). 
Sicily. Torrente di Petralia, Ponte di Brancato, 1100 m., 
2 Apr 1956, 1L♂ (leg. J. Aubert; MZL, catalogue num-
ber: GBIFCH00913209). FRANCE. Savoie dpt. Col 
de Chérel, ruisseau de Chérel, 1202 m, 25 May 1992, 
1♀ (leg. G. Vinçon: RC); Haute-Savoie dpt, Sous Châ-
tel, River Giffre, 600 m, 25 Feb 2017, 1L (leg. J.-P.G. 
Reding; RC); Drôme dpt., Vercors, Combe Laval, Cho-
let, 550 m, 1♂ (leg. G. Vinçon: RC). SWITZERLAND. 
Canton of Fribourg. Zollhaus, Cold Sense, 900 m, 12 Jul 
2011, 3L; 13 Aug 2011, 7L; 29 Jan 2013, 1L; 3 Jan 2016, 
4L; 20 Mar 2016, 1L (leg. J.-P.G. Reding; RC). Charmey, 
Riau du Gros-Mont, 920 m, 13 Jul 2010, 6L; 2 Feb 2011, 
1L (leg. J.-P.G. Reding; RC); Jaun, Jogne, 1000 m, 2 Feb 
2011, 2L (leg. J.-P.G. Reding; RC); Charmey, Motélon, 
873 m, 2 Feb 2011, 5L (leg. J.-P.G. Reding; RC). Canton 
of Berne. Hengstschlund, Hengstsense, 1219 m, 27 Mar 
2017, 1L; Sangernboden, Hoflanderbrücke, 913 m, 12 
Jul 2019, 6L; Muscherenschlund, Muscherensense, 1040 
m, 8 May 2016, 1L (leg. J.-P.G. Reding; RC). Canton 
of Vaud. Vallée de Bonaudon, Hongrin, 1025 m, 26 Mar 
2011, 2L; 21 Oct 2014, 6L; confluence Hongrin, ruis-
seau de Chaude, 1090 m, 12 Oct 2010, 2L; Petit Caudon, 
Veveyse de Fégire, 1236 m, 30 Sep 2010, 2L; Gryon, trib. 

M.J. 2015a. Species Perla bipunctata. Pictet, 1833. In: 
IBERFAUNA. El Banco de Datos de la Fauna Ibérica. Mu-
seo Nacional de Ciencias Naturales (CSIC). Available from: 
http://iberfauna.mncn.csic.es/showficha.aspx?rank=T&id-
tax=26039 (accessed April 20th 2023)

Tierno de Figueroa, J.M.; Luzón-Ortega, J.M.; López-Rodríguez, 
M.J. 2015b. Species Perla grandis. Rambur, 1842. En: 
IBERFAUNA. El Banco de Datos de la Fauna Ibérica. Mu-
seo Nacional de Ciencias Naturales (CSIC). Available from: 
http://iberfauna.mncn.csic.es/showficha.aspx?rank=T&id-
tax=26040 (accessed April 20th 2023).

Tierno de Figueroa J.M., Luzón-Ortega J.M., Lopez-Rodriguez 
M.J. 2018. Checklist de Fauna Ibérica. Orden Plecoptera 
(Arthropoda: Insecta) en la península ibérica e islas Baleares 
(edición 2018). In: Ramos, M.A. & Sánchez Ruiz (Eds.), 
Documentos Fauna Ibérica, 5. Museo Nacional de Ciencias 
Naturales, CSIC. Madrid: 2 (sn) + 15 pp.

Vinçon G., Pardo I. 2004. The Stoneflies (Plecoptera, Insecta) of 
the northwestern Iberian Peninsula. Annales de Limnologie, 
40 (1), 43–62. Doi: 10.1051/limn/2004005

Vinçon G., Murányi D. 2009. Revision of the Rhabdiopteryx ne-
glecta species group (Plecoptera: Taeniopterygidae). Aquatic 
Insects: International Journal of Freshwater Entomology, 31 
(1): 203–218. Doi: 10.1080/01650420802517152

Zetterstedt J.W. 1840. Insecta Lapponica. L. Voss, Leipzig. 1140 
cols. Doi: 10.5962/bhl.title.8242

Zwick P. 1971 [publ. 1972]. Die Plecopteren Pictets und Bur-
meisters, mit Angaben über weitere Arten (Insecta). Revue 
suisse de zoologie, 78 (4): 1123–1194.

Zwick P. 1973. Insecta: Plecoptera. Phylogenetisches System 
und Katalog. Das Tierreich. Eine Zusammenfassung und 
Kennzeichnung der rezenten Tierformen 94: 1–465.

Zwick P. 1992. Stream habitat fragmentation – a threat to bio-
diversity. Biodiversity and Conservation, 1: 80–97. Doi: 
10.1007/BF00731036

Zwick P. 2004. A key to the West Palaearctic genera of stoneflies 
(Plecoptera) in the larval stage. Limnologica, 34 (4): 315–
348. Doi: 10.1016/S0075-9511(04)80004-5

Appendix 1- Material examined
(see text for correspondence between capital letters and 
formally established and/or informally discussed taxa)

Type A: 
ITALY. Pavia. Alta Valle Staffora, Casanova, Staffora, 
620 m, 27 May 1973, 2♂, 2♀, 5L (leg. C. Ravizza; MZL, 
catalogue number: GBIFCH00899212). Piemonte. Pi-
amprato, Valprato Soana, 1580 m, 11 Jul 2008, 3♂, 2♀ 
(leg. G. B. Delmastro; GVC); Balme, Stura di Ala, 1743 
m, 17 Jul 2005, 1♂ (leg. G. B. Delmastro; GVC); Valle 
Soana, Soana, no date, 8L (leg. C. Ravizza; MZL, cat-
alogue number: GBIFCH00899236); Campiglia, Soana, 
1350 m, 8 Jul 1990, 8♂, 3♀ (leg. C. Ravizza; MZL, cat-
alogue number: GBIFCH00899229); Campiglia, Soana, 
1350 m, no date, 3L (leg. C. Ravizza; MZL, catalogue 



Revision of the Perla bipunctata species complex

261

Type C:
ITALY. Emilia-Romagna, Piacenza, Podenzano, torrente 
Nure, 110 m, 11 Jun 1977, 1♂, 3♀, 1L (leg. E. Raviz-
za Dematteis & C. Ravizza; MZL, catalogue number: 
GBIFCH00899222); Bettola, torrente Nure, 300 m, 27 Jul 
1977, eggs (leg. E. Ravizza Dematteis & C. Ravizza; MZL, 
catalogue number: GBIFCH00899221); Parma, Langhira-
no, torrente Parma, 250 m, 22 May 1976, 4L, 1 reared to 
adult (Ravizza & Ravizza Dematteis 1977). SWITZER-
LAND. Canton of Berne. Dahlhölzli, River Aare, 540 m, 
25 May 1946, 1♂ (leg. J. Aubert; MZL, catalogue number: 
GBIFCH01204545); Melchenbühl, near Berne, River Aare, 
1938, 1940, 1♂, 1♀ (leg. Schneider; MZL, catalogue num-
bers: GBIFCH01204544 and GBIFCH01204549); Burgdorf, 
River Emme, 550 m, 3 Apr 1947, 1L (leg. J. Aubert; MZL, 
catalogue number: GBIFCH01143930); 2 Mar 1943, 1L (leg. 
J. Aubert; MZL, catalogue number: GBIFCH01143928); 
Berne, River Aare, 540 m, 2 Mar 1948, 1L (leg. J. Au-
bert; MZL, catalogue number: GBIFCH01143929); 2 
Feb 1947, 1L (leg. J. Aubert; MZL, catalogue number: 
GBIFCH01143927); 30 Apr 1946, 10L (leg. J. Aubert; MZL, 
catalogue number: GBIFCH01143926).

Type D:
SCOTLAND. Co. Lanarkshire, Carluke, River Clyde, 
5 May 2019, 2♂b, 3♀ (leg. C. Macadam; GVC). ENG-
LAND. Westmorland, River Rothay, 23 May 1940, 3L♂b, 
3L♀; Trout Beck, 5♂b, 1♀ (leg. N. Hynes; MZL, con-
tainer CB-13204). IRELAND. Co. Wicklow, upper River 
Liffey, May 2010, 8L♂b, 1L♀ (leg. H. Feeley; RC); River 
Liffey, below Ballyward bridge, May 2011, 2♂b (leg. H. 
Feeley; PZC).

Type E:
FRANCE. Occitania. Hautes-Pyrénées. Estaragne, amont 
confluence Lac d’Oredon, 1850 m, 20 Jul 2022, 2♂; 
22 Jun 2022, 2L♂ (leg. B. Launay; INRAE). Gavarnie, 
Gave de Pau, 1400 m, 13 Oct 1958, 2L♀ (leg. J. Aubert; 
MZL, catalogue number: GBIFCH00913214); Barèges, 
Bastan, 1250 m, 13 Oct 1998, 1L♂ (leg. J. Aubert; MZL, 
catalogue number: GBIFCH00913213). Pays Basque, 
Saint-Engrace, Kakuetta Gorges, 1140 m, 1952, 5L (leg. 
R. Despax; MZL, catalogue number: GBIFCH01143923). 
SPAIN. Lleida. Bono, Noguera Ribagorzana, 1100 m, 
Jul 1951, 1♂ (leg. H. Bertrand; MZL, catalogue num-
ber: GBIFCH01143918); 3♂ (leg. H. Bertrand; MZL, 
catalogue number: GBIFCH00913259); Pobla de Ségur, 
Tremp, Noguera Pallarese, 540 m, 1952, 1E (leg. H. 
Bertrand; MZL, catalogue number: GBIFCH01143922); 
Tredòs, Arriu de Ruda, 1350 m, 27 Jun 1950, 1♀ (leg. F. 
Schmid; MZL, catalogue number: GBIFCH00913239).

Type F:
SPAIN. Aragón. Jaca, Río Aragón, 800 m, 1952, 2L (leg. H. 
Bertrand; MZL, catalogue number: GBIFCH01143921). 

to river Gryonne, 1670 m, 2 Aug 2010, 2♀ (1♀ used for 
molecular studies); 14 Aug 2019, 1♀ (leg. J.-P.G. Red-
ing; RC). Canton of Ticino. Caverno, Maggia, 465 m, 19 
Aug 1989, 2L (leg. J. Aubert; MZL, catalogue number: 
GBIFCH01143916). SLOVAKIA. Bielovodská dolina, 
Biatka, Javorinka, 1200 m, 5 May 1965, 1L (leg. J. Au-
bert; MZL, catalogue number: GBIFCH00913248).

Type B:
ITALY. Emilia-Romagna, Piacenza. Farini d’Olmo, tor-
rente Nure, 440 m, 15 May 1976, 1♀, 7L (leg. C. Raviz-
za; MZL, catalogue number: GBIFCH00899224). Pavia. 
Alta Valle Staffora, Casanova, Staffora, 620 m, 5♂, 1♀, 
1L, 11 May 1980 (leg. C. Ravizza; MZL, catalogue 
number: GBIFCH00899230); 27 May 1973, 1♀ (leg. C. 
Ravizza; MZL, catalogue number: GBIFCH00899216); 
25 Feb 1973, 9L (leg. C. Ravizza; MZL, catalogue num-
ber: GBIFCH00899217). Piemonte. Between Valle So-
ana and Ronco Canavese, Soana, 850 m, 17 Jun 1990, 
11♂, 2♀ (leg. C. Ravizza; MZL, catalogue number: 
GBIFCH00899228); 1♀ with eggs (leg. C. Ravizza; 
MZL, catalogue number: GBIFCH00899241). Lom-
bardia, Valle Brembana, Val Torta, torrente Stabina, 500 
m, 1♀, 7 May 1973 (leg. C. Ravizza; MZL, catalogue 
number: GBIFCH00899233); Val Brembana, Mezzoldo to 
Brembo, 700 m, 7 May 1973, 2L (leg. C. Ravizza; MZL, 
catalogue number: GBIFCH00899214). Friuli (UD), tor-
rente Pontebbana, 800 m, 15 Jun 1994, 1♂ (leg. C. Raviz-
za & E. Ravizza Dematteis; MZL, catalogue number: 
GBIFCH00899239). Vercelli. Varallo, Sesia, 430 m, May 
1977, 2♂, 1♀ (leg. C. Ravizza; MZL, catalogue num-
ber: GBIFCH00899231). Cuneo. Vinadio, torrente Stura 
di Demonte, 880 m, 29 May 1976, 1♂, 1♀, 21L (leg. C. 
Ravizza; MZL, catalogue number: GBIFCH00899211). 
Emilia-Romagna, Piacenza, Farini d’Olmo, torrente Nure, 
500 m, 21 May 1975, 5L (leg. C. Ravizza; MZL, catalogue 
number: GBIFCH00899219). AUSTRIA. Steinfeld, Riv-
er Drau, Radlacher Brücke, 585 m, 29 Apr 2021, 2♂, 3L 
(leg. M. Konar; RC). FRANCE. Ain dpt. Chézery-Fo-
rens, Valserine, 596 m, 30 May 2014, 1♂ (leg. B. Launay; 
RC); La Planche, Valserine, 558 m, 4 May 2014, 1♂, 1♀, 
1L (leg. B. Launay; RC); La Rivière, Valserine, 675 m, 8 
May 2018, 1L (leg. J.-P.G. Reding; RC); L’Enclane aval, 
ruisseau de Forens, 670 m, 10 Jul 2016, 3L (leg. B. Lau-
nay; RC). Haute-Savoie dpt. Anterne, River Giffre, 461 
m, 25 Feb 2017, 1L (leg. J.-P.G. Reding; RC); Taninges, 
River Giffre, 634 m, 25 Jun 2019, 6L (leg. J.-P.G. Reding; 
RC). SWITZERLAND. Cantons of Berne and Fribourg, 
Zollhaus, Cold Sense, 900 m, 29 Jan 2013, 1L; 25 Jun 
2013, 1♂, 8L; Sensegraben, River Sense, 703 m, 26 Mar 
2011, 1L; 12 Jul 2011, 5L; Sodbachbrücke, River Sense, 
653 m, 10 Jun 2006, 1L (used for molecular studies); 5 
Jun 2012, 1L (leg. J.-P.G. Reding; RC). SLOVAKIA. 
Low Tatras, River Štiavnica, 700 m, 26 Jul 1956, 1♂ (leg. 
J. Raušer; MZL, catalogue number: GBIFCH01143925).
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Type J:
ALGERIA. High Atlas. M’Corn Massif. Asif Imdrhas, 
Akkendachou N’Ait Ouffi, 1700 m, 11 Jun 1954, 1♂b (ae-
deagus in separate vial), 2E (leg. F. Vaillant; MZL, con-
tainer CB-18143). Akka Gorges, Ait Ahmed, 1900 m, 16 
Jun 1954, 1E (leg. F. Vaillant; MZL, container CB-18143). 
MOROCCO. High Atlas. Toubkal Massif. Between Asni 
and Imlil, Oued Rerhaia, 1200 m, 29 Apr 1960, 1L♂b, 
2L♀m, (leg. J. Aubert: MZL, container CB-18143).

Type K:
MOROCCO. High Atlas. M’Goun Massif. Spring of As-
sif M’Goun, 2500 m, 17 Jun 1954, 1♂b, 2L♂b, 4L♀ (leg. 
F. Vaillant; MZL, container CB-18143).

FRANCE. Coteau de Pech-David, Chemin des Etroits, 
Toulouse, Garonne, May 1933, 3E (leg. R. Despax; MZL, 
catalogue number: GBIFCH01143919); Pont St-Michel, 
Toulouse, Garonne, May 1942, 1E (leg. R. Despax; MZL, 
catalogue number: GBIFCH01143917); St-Béat, Garonne, 
500 m, Aug 1946, 1♂ (leg. R. Despax; MZL, catalogue 
number: GBIFCH01143924).

Type G:
SPAIN. Granada province, River Castril, Sierra de Cas-
tril, 1220 m, 37° 54’ 25.0560’’ N, 2° 44’ 51.4788’’ W, 
16 Jun 2005, 3♂, 1♀, leg. J. M. Tierno de Figueroa, 
C. Marfil Daza & M. J. López-Rodríguez (RC). River 
Castril, Sierra de Castril, 1040 m, 37° 52’ 37.6’’ N, 2° 
45’ 26.1’’ W, 21 Jun 2012, 1L♂; 15 Mar 2013, 1L♀, 
leg. J. M. Tierno de Figueroa & M. J. López-Rodríguez 
(RC); River Castril, before Castril, 860 m, 13 Dec 1988, 
1L; River Castril, El Cortijillo, 1020 m, 19 Apr 1991, 
1L (Picazo Muñoz, 1995 in: Sánchez-Ortega et al., 
2003). Sierra Nevada. Region of Pico del Veleta, Aug 
1950, 2L♀ (leg. F. Schmid; MZL, catalogue number: 
GBIFCH00913246); Arroyo de San Juan, 2500 m, 5 Jul 
1953, 10L (leg. J. Aubert & H. Bertrand; MZL, cata-
logue number: GBIFCH00913260); Río Puerto de Jerez, 
2500 m, 25 Jun 1953, 12L (leg. J. Aubert & H. Bertrand; 
MZL, catalogue number: GBIFCH00913261); River 
Monachil, 2140 m, 37° 05’ 24’’ N, 3° 23’ 59’’ W, 12 Feb 
1986, 1L♀, leg. C. Zamora & I. Guiasola (RC).

Type H:
SPAIN. León province. Río Órbigo, Carrizo de la Rib-
era, 880 m, 21 Jun 1981, 2L♀; Río Esla, Gradefes, 870 
m, 16 Jun 1981, 2L♀. Burgos province. Río Arlanzón, 
San Millán de Juarros, 920 m, 25 Jun 1981, 1L♂b, 1L♀, 
leg. M. González del Tánago and D. García de Jalón 
(TDF).

Type I:
SPAIN. Palencia province, Río Carrión, Triollo, 1300 m, 
22 Feb 1981, 1L♂, 2L♀, leg. M. González del Tánago and 
D. García de Jalón (TDF). Asturias. Puerto de Pajares, Río 
Bernesga, 1379 m, 20 May 1954, 1L♂, 1L♀ (leg. H. Ber-
trand; MZL, catalogue number: GBIFCH00913237); Arbas 
del Puerto, Río Bernesga, 1350 m, Aug 1954, 1L (leg. H. 
Bertrand; MZL, catalogue number: GBIFCH00913238); 
Villablino, Río Sil, 1000 m, 18 May 1954, 1L (leg. J. Au-
bert; MZL, catalogue number: GBIFCH00913236). Can-
tabrian Cordillera. Picos de Europa, Espinama, Río Deva, 
1000 m, 17 Jul 1954, 1L (leg. J. Aubert & H. Bertrand; 
MZL, catalogue number: GBIFCH00913245); Espinama, 
Río Deva, 1300 m, 17 Jul 1953, 2L (leg. J. Aubert & H. 
Bertrand; MZL, catalogue number: GBIFCH00913243); 
Puertos de Aliva, Río Duje tributary, 1500 m, 24 May 
1954, 1L (leg. J. Aubert & H. Bertrand; MZL, catalogue 
number: GBIFCH00913244).


