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Abstract. Taxonomic notes on the genus Bryophaenocla-
dius Thienemann, 1934 are given based on a material recently
collected along a large latitudinal gradient in Europe (Switzer-
land, continental France, Corsica, Italy, Spain) and North-
Africa (Algeria, Morocco). Four new species, Bryophaeno-
cladius bedumonti Moubayed, sp.n., B. helveticus Moubayed
et Lods-Crozet, sp.n., B. tyrrhenius Moubayed, sp.n. and
B. vernensis Moubayed, sp.n., are diagnosed and described.
B. bedumonti Moubayed, sp.n. is described as male adult and
pupal exuviae while the three remaining species are described
only as male adult. A combination of some unusual distinc-
tive characters found in the male adult (shape of the anal
point, inferior volsella and gonostylus), both B. bedumonti
Moubayed, sp.n. and B. helveticus Moubayed et Lods-Crozet,
sp.n. are considered as local biogeographical element, while
B. tyrrhenius Moubayed, sp.n. and B. vernensis Moubayed,
sp.n. show some morphological similarity with B. furcatus
(Kieffer, 1916), B. muscicola (Kieffer, 1906), B. nidorum
(Edwards, 1929), B. scanicus Brundin, 1947 and B. tubercu-
latus (Edwards, 1929). Currently, the genus comprises about
80 known species from the Palaearctic Region, of which 33
are reported from Europe. Consequently the description of
the four new species increases the total number in the genus
to 37 valid species from this region. Taxonomic remarks
related to the generic diagnosis are also provided, which
complement some previous data from the literature. Discus-
sion, differential diagnosis and comments on the ecology and
geographical distribution of the four new species are given.

Pe3ztome. B paboTe Ha OCHOBE MaTepHaia, HEIaBHO CO-
6pannoro B Espone: [lIBeiinapun, kontuaeHTansHoi OpaH-
uun, Kopcuke, Utanuu n Ucnannu, n CeBepHoit Adpuke:
Amxupe 1 Mapokko, 0600IIeHBI CBEICHHSI O TAKCOHOMUHU
pona Bryophaenocladius Thienemann, 1934. OnucaHo 4eThI-
pe HOBBIX BUnA: Bryophaenocladius bedumonti Moubayed,
sp.n., B. helveticus Moubayed et Lods-Crozet, sp.n.,
B. tyrrhenius Moubayed, sp.n. u B. vernensis Moubayed,
Sp.n., U3 KOTOPBIX B. bedumonti Moubayed, sp.n. orucas 1mo
HMMaro caMIly ¥ 5K3yBHIO KyKOJIKH, a TPH IPYTHX BHOA —

UMb 10 uMaro camiyy. CoueTaHue psia OTIIMYHTEIBHBIX
MIPU3HAKOB: GOPMBI aHATTBHOTO OTPOCTKA, HHKHEH BOJICEILIBI
U TOHOCTHJISI, OOHAapyXEHHBIX Y B3POCIBIX CaMI[OB
B. bedumonti Moubayed, sp.n. u B. helveticus Moubayed et
Lods-Crozet, sp.n., MOTYT paccMaTpUBaThCsl Kak MPOsBIIC-
HUe Ouoreorpadudeckoit crnernudukrn MOophOIOTHH BUIOB.
Bunwt B. tyrrhenius Moubayed, sp.n. u B. vernensis
Moubayed, sp.n. oOHapyXUBarOT HEKOTOpoe Mopdororu-
YecKoe CX0ACTBO ¢ B. furcatus (Kieffer, 1916), B. muscicola
(Kiefter, 1906), B. nidorum (Edwards, 1929), B. scanicus
Brundin, 1947 u B. tuberculatus (Edwards, 1929). B mactos-
niee BpeMs poj BKIoYaeT okojio 80 M3BECTHBIX BUAOB M3
TTaneapKTuKH, U3 KOTOPBIX 33 3aperucTpupoBaHbl B EBpore.
CrietoBaTelibHO, OMICAaHUE YETHIPEX HOBBIX BUIOB YBEIHYH-
BaeT UX oOlIee KOJIMYECTBO B poje A0 37 BUIOB U3 3TOTO
peruona. Takke MPUBOAATCS TAKCOHOMHYECKHE 3aMEUaHus,
OTHOCSIIKECS K 00LIeMy AMarHO3Y poja, o0cyxkaeHue, Tud-
(epeHInanbHBINA MarHo3 U KOMMEHTapUH IO 9KOJOTHU H
reorpadu4eckoMy pacpoCcTpaHEHHIO HOBBIX BUJIOB.

Introduction

The male adults of most Bryophaenocladius spe-
cies can be recognized by the shape of tergite IX, the
anal point, virga, apodemes, and gonostylus. A large
material recently collected along a large latitudinal
gradient in Europe, Switzerland, continental France,
Corsica, Italy, Spain, and North-Africa, Algeria, Mo-
rocco, reveals the presence of four new species, B.
bedumonti Moubayed, sp.n., B. helveticus Moubayed
et Lods-Crozet, sp.n., B. tyrrhenius Moubayed, sp.n.
and B. vernensis Moubayed, sp.n., which are described
and diagnosed. A diagnosis of the genus is emended
whith complements previous data from the literature
as documented in Brundin [1947, 1956], Sather [1973],
Caspers, Reiss [1987], Coffman et al. [1986], Cran-
ston, Armitage [1988], Armitage [1987], Cranston et
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al. [1989], Willassen [1996], Andersen, Schnell [2000],
Kaczorowska, Gilka [2002], Makarchenko, Makarch-
enko [2006], Wang et al. [2001, 2006], Langton, Pin-
der [2007a, b], Ding et al. [2011], Donato [2011],
Ashe, O’Connor [2012], Sether, Spies [2013]. In this
paper, B. bedumonti Moubayed, sp.n. is described as
male adult and pupal exuviae, while the other three
new species, B. helveticus Moubayed et Lods-Crozet,
sp.n., B. tyrrhenius Moubayed, sp.n. and B. vernensis
Moubayed, sp.n., are described only as male adult.
Taxonomic remarks on related Bryophaenocladius
species, with comments on the ecology and geograph-
ical distribution of the new species are given.

Material and methods

The examined material were collected using sweep
and drift nets, then preserved in 80—85 % ethanol and
cleared of musculature in 90 % lactic acid (head, thorax,
abdomen and anal segment) for about 60 to 80 minutes;
this could then be left overnight at room temperature
without any detrimental effect or damage. The speci-
mens were checked under a binocular microscope after
20 minutes to determine how the clearing was progress-
ing. When clearing was complete, the specimens were
washed in two changes of 70 % ethanol to ensure that
all traces of lactic acid were removed. The studied mate-
rial was mounted in polyvinyl lactophenol. Before the
final slide mountings in dorsal view, the hypopygium
including tergite IX and anal point, the gonocoxite and
the gonostylus, were viewed ventrally and laterally, in
order to examine and draw all the necessary details of
the species, from both sides. For a better examination of
the specific features and more accurate description of
the male adult, various taxonomic details in particular,
the hypopygium was illustrated in a lateral view sepa-
rately, when anal point and tergite IX were removed,
thus facilitating a proper illustration of some relevant
taxonomic characters. Remaining part of the abdomen
and the halters are preserved in 85-90 % ethanol for an
eventual DNA analysis. Morphological terminology and
measurements follow those of Seether [1980] and Lang-
ton & Pinder [2007a, b] for the imagines and Sather
[1980] and Langton [1991] for the pupal exuviae.

Holotypes (male adult, on 1 slide) of the new spe-
cies are deposited in the collections of the Musée can-
tonal de Zoologie, Palais de Rumine, 6 place de la Ri-
ponne, Lausanne, Switzerland (MZL), paratypes also in
the collection of J. Moubayed, Montpellier, France

(MCF).

Generic diagnosis for known male
adults of the genus Bryophaenocladius
Thienemann, 1934 from southern
Europe and North-Africa

As reported by Wang et al. [2006], the genus

Bryophaenocladius is one of the more enigmatic or-
thoclad genera. Therefore, in the following taxonomic
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notes a combination of some relevant characters re-
lated to the male adult (shape of tergite IX, anal point,
virga, inferior volsella, apodemes, and gonostylus) are
highlighted. A generic provisional diagnosis is also
emended, which complements previous data from the
literature as documented in Cranston et al. [1989],
Wang et al. [2001, 2006], Langton, Pinder [2007a, b],
Donato [2011] and Ding et al. [2011]. However, for a
better comprehensive knowledge and more reliable
taxonomic discussion some relevant distinguishing
features are provided, which can be summarised by the
following combination of characters.

Head. Frontal tubercles present or absent; inner
verticals often inserted on 1 or 2 rows; clypeus broad-
ly sub-rectangular to sub-trapezoidal; palpomere 3 with
or without apical projection.

Thorax. Antepronotum well-developed, lobes gap-
ing or fused, occasionally sinuous; acrostichals often
decumbent and biserial, consist of robust long setae
beginning close to anterior margin of scutum. Humer-
al pit present or absent. Legs with sensilla chaetica on
tibiae and tarsomeres ta —ta..

Abdomen. Tergite IX semi-circular to sub-rectan-
gular, broad or narrowed distally; dorsal hump present
or absent; anal tergite bands present or absent; sclero-
tized lateral margins often reach basal angle of seg-
ment IV, (occasionally interrupted at base of anal
point). Anal point broadly to narrowed triangle-like
with pointed or rounded apex, lateral expansions short
or very long (occasionally absent); dorsal setac main-
ly stout, in high to low number (dorsal area entirely or
partly covered with microtrichia. Virga present or ab-
sent, when present it consists of short to long spines.
Sternapodeme often semicircular, oral projection low
to strong; lateral expansion low (occasionally strong).
Phallapodeme well-developed, basal expansion point-
ed or spatulate, curved inwardly, or occasionally
straight, median and apical parts hyaline or strongly
sclerotized; aedeagal lobe widely expanded (large
plate-like) or narrowed medially. Gonocoxite with trun-
cate or rounded apex; basal junction with or without
pars ventralis (ventral lobe); dorsal and ventral inner
sides with or without dense sclerotization; superior
volsella strongly to weakly swollen. Inferior volsella
with 1 or 2 lobes, anterior lobe digitiform, lobe-like,
sub-triangular to sub-rectangular, posterior lobe well
to weakly-developed (easily overlooked); apical part
projecting inwards or downwards (occasionally in-
wardly turned over) with or without setac on both
dorsal and ventral side; inner part of gonocoxite with a
characteristic ‘setiferous dorsal area’, which consists
of a group of short setac located around the inferior
volsella (proximally, behind or posteriorly). Gono-
stylus well-developed in general, often broadened or
linearly elongate, anterior side with numerous setae,
posterior part often hyaline and bare; crista dorsalis
present or absent, when present it consists of a large
lobe occupying the entire anterior side; megaseta well-
developed.
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Description of new species

Bryophaenocladius bedumonti Moubayed, sp.n.
Figs1-11,24-33.

http://zoobank.org/NomenclaturalActs/S0D74D28-E4FA-41EC-
B9F4-431EDD998D93

= Bryophaenocladius sp.1: Moubayed-Breil, Ashe [2016]

Material. France: Holotype, J" pharate adult, karstic spring,
upper basin of Verne stream, Var Department (SE-France),
h-400 m asl, 43°25'0" N, 6°47'0" E, 24.V.2005, leg. ]. Moubayed
(MZL). Environmental data of water: calcareous water, conductivity
about 430 pS/cm; temperature 8—12 °C. Paratypes: 10" adult +
10" pupal exuviae, same locality and data as for holotype
(MZL); 15" adult, Valescure karstic springs and stream, upper
basin of the Real Collobrier River, h-350 m asl, Var Department
(SE-France); 43°26'0" N, 6°47'0" E, 24.V.2005, leg. J. Moubayed
(MCF).

Etymology. This species is named bedumonti in honour
of our colleague Bernard Dumont, who remains one of the
ardent protectors of the biodiversity in southern France and
Alpine Region. Despite his recent retirement, he never stops
working as entomologist in contributing to preserve the qual-
ity of aquatic habitats and their faunal communities.

Diagnostic characters. Male adult and pupal exuviae of
B. bedumonti Moubayed, sp.n. can be distinguished from all
members of the genus Bryophaenocladius by a combination
of characters.

Male adult. Head. Temporals 11 (8 inner and 3 outer
verticals); antenna 850 um, AR 0.81; clypeus trapezoidal, with
17 setae; palpomere 3 without apical projection. Thorax.
Lobes of antepronotum not gaping; acrostichals 14 in 1-2
rows; dorsocentrals 12; prealars 4, scutellum with 8 setae.
Wing. Squama with 6 setae. Abdomen. Tergite 1X wider
basally and narrowing distally, lacking anal lateral tergite band.
Virga absent. Anal point broadly triangular with 1 seta (occa-
sionally 3), without lateral expansions, basal margin without
sclerotization. Sternapodeme markedly projecting orally, later-
al expansion pointed apically. Phallpodeme slender, acdeagal
lobe weak and slightly swollen. Gonocoxite with truncate apex,
basal junction bearing a characteristic ‘pars-ventralis’ ventral
lobe; inferior volsella nose-like shaped, distal part marsupial
pouch-like lobe; proximal and median parts of setiferous inner
area is covered with setae. Gonostylus linearly elongate, pos-
terior tip not projecting; crista dorsalis large low lobe-like,
widely expanded.

Pupal exuviae. A combination of some characters found
in the pupal exuviae of B. bedumonti Moubayed, sp.n. shows
a close morphological similarity with that of B. furcatus, B.
nidorum, and B. subvernalis (Edwards,1929) as documented
in Pankratova [1970] and Langton [1991]. Frontal apotome
with wrinkles, anterior part of thorax partly spinulated, an-
tepronotals consist of 3 setae (one long and 2 shorter); thorac-
ic horn absent; precorneals consist of 1 thick (35 um long) and
2 thinner (25 pm long) long setae; dorsocentrals sub-equal in
size with equal distance between D¢ , D¢, and Dc,. Abdomen
belongs to Bryophaenocladius-type; tergite 1 with 2 antero-
median groups of points; anal lobe well-expanded distally,

J. Moubayed, B. Lods-Crozet

macrosetae absent; genital sac sub-rectangular, not reaching
tip of anal lobe.

Male adult of this new species is easily separated from all
other related congeners, namely B. muscicola (Kieffer, 1906),
B. nidorum, B. scanicus and B. tuberculatus, by the pres-
ence of a pars-ventralis, which represents an atypical generic
character in the genus Bryophaenocladius. However, other
relevant differentiating characters are also observed: tergite
IX without anal tergite bands (Fig. 5); anal point large lobe-like
shaped bearing 1 single setae (occasionally 3), lacking scleroti-
zation at base; virga absent; inferior volsella atypically shaped.
In male pupal exuviae B. nidorum has a nearly similar anal
lobe as figured in Pankratova [1970, Figs 149: 6-7], the genital
sac and precorneal setae (Figs 14-15, 16) are differently
shaped in B. bedumonti Moubayed, sp.n. However, the fol-
lowing combination of characters found in the pupal exuviae of
B. bedumonti Moubayed, sp.n. will easily separate this new
species from other related congeners, namely B. nidorum, B.
nitidicollis (Goetghebuer, 1913) and B. subvernalis: chaetot-
axy of thorax including antepronotals, precorneals and dorso-
centrals; shape of anal segment which is markedly expanded
distally and lacking macrosetae.

Description. Male adult. Small sized species. Total length
2.45-2.55 mm. Wing length 1.45-1.50 mm. General coloura-
tion contrasting pale brown to dark brown to blackish. Head,
thorax and apodemes dark brown to blackish; abdomen includ-
ing anal segment contrasting pale to blackish.

Head. Eyes bare. Temporals 11 including 8 inner and
3 outer verticals, inner verticals placed in 2 rows. Antenna
850 um long, 13-segmented, last flagellomere 380 um long,
AR 0.81; antennal groove beginning on segment 3. Palp
5-segmented; palpomere 3 (Fig. 1) with 3 sensilla clavata.
Clypeus sub-trapezoidal, with 17 setae in 3 rows. Thorax.
Antepronotum well developed, antepronotal lobes not gaping,
lateral antepronotals 5; acrostichals 14 in 1-2 rows, starting
close to antepronotum; dorsocentrals 12 in 1 row; prealars 4
uniserial; supraalars absent; scutellum with 8 uniserial setae.
Humeral pit sub-oval and bearing contrasting small spots.
Wing. Brachiolum with 1 seta; subcosta reaching fork of
radius. Distribution of setae on veins: R, 0-1; R, 1-2; re-
maining veins bare; squama with 6 setae. Legs. Tibial spur of
PI (Fig. 4) 75 pm long, distinctly curved distally; tibial spurs
of PII-PIII 40-50 and 20-25 pum long. Sensilla chaetica
present on: tibia and tarsomeres ta —ta  of PI; tibia and
tarsomeres ta —ta, of PII-PIII. Length (in um) and propor-
tions of prothoracic (PI), mesothoracic (PII) and metatho-
racic (PIII) legs as in Table 1. 4bdomen. Hypopygium in
dorsal and ventral view as in Figs 5-6; ventral view (Fig. 6)
with tergite IX and anal point removed. Tergite IX broadly
sub-rectangular at base, narrowing distally, anal lateral terg-
ite band atypically absent. Anal point (Fig. 5, dorsal; Fig. 7,
lateral) about 30—35 pm long, large drop-like shaped; with 1
seta located apically in holotype (occasionally 1-3 setae in
paratypes); basal sclerotization absent. Virga absent. Trans-
verse sternapodeme well projecting orally, pointed at base,
lateral sternapodeme typically short, lateral expansion point-
ed. Phallapodeme slender with a weak aedeagal lobe. Gono-

Figs 1—11. Male adult of Bryophaenocladius bedumonti Moubayed, spn. (1—11). 1 — palpomere 3; 2 — clypeus; 3 — lobes of
antepronotum; 4 — tibial spurs of fore leg; 5—6 — hypopygium in dorsal and ventral view; 7 — tergite IX and anal point, lateral;
8—9 — inferior volsella, other aspects; 10—11 — gonostylus at obtuse and right angle. Here and in all other figures arrows indicate

some distinguishing characters.

Puc. 1—11. Mmaro camey Bryophaenocladius bedumonti Moubayed, spn. (1—11). 1 — 311 4aA€HMK MaKCMAASIPHOTO IUYIMKA;
2 — KAMIIEYC; 3 — AOAM NEPEAHECTIMHKM; 4 — IUIOPbI TOACHNM HEPEAHE HOMM; 5—6 — IMIIOMNIUI, CBEPXY M CHU3Y; 7 — TEPIUT
IX n aHAaABHBIN OTPOCTOK, COOKY; 8—9 — HWOKHWMI IIPUAATOK TOHOKOKCUTA B PAa3HBIX MOAOKeHMsX; 10—11 — roHOCTMAB IIOA TYIIBIM

" IIPAMBIM JTAOM. 3Aer M Ha BCEX OCTAABPHBIX PUCYHKAX CTPEAKM YKa3bIBAIOT HA HEKOTOPbIEC OTAMYMUTEADHDBIC ITPMU3HAKMN.
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Table 1. Lengths (in um) and proportions of leg segments of Bryophaenocladius bedumonti Moubayed, spn., male

(m=1)
Tabanga 1. Aammza (B MKM) M IIPOIIOPYMM YAEHUKOB HOT camya Bryophaenocladius bedumonti Moubayed, spn. (n = 1)
fe ti taq ta, tas ta, tas LR BV SV BR
PI 510 680 425 255 185 120 95 0,63 2,47 2,80 2,0
Pl 585 605 290 145 115 85 75 0,48 3,52 4,10 1,40
Pl 625 740 420 210 170 95 85 0,57 3,19 3,25 1,70

coxite (Figs 5-6) 200 pm long, 95 pm maximum width, with
truncate apex, distal tubercle slight apical sclerotization; dor-
sal side with both proximal and median parts of setiferous
inner area covered with setae; ventral side with a typical
specific pars-ventralis (atypical character in the genus
Bryophaenocladius) located at basal junction, large sclero-
tization present close to the inner margin. Inferior volsella
(Figs 5, 8-9), 70—75 pm maximum length, 30-35 pm maxi-
mum width, consist of 2 parts: apical one large nose-like lobe,
with bare apical margin and bearing a short rounded scleroti-
zation covered with 5—6 setae; caudal part marsupial pouch-
like covered with short and long setae; only the proximal and
median parts of setiferous inner area covered with setae.
Gonostylus (Figs10—11) about 100 pm long and 30 pm maxi-
mum width, slender, linearly elongate, without posterior pro-
jection, anterior area with sclerotization and covered with
short and long setae, caudal part inwardly turned over; crista
dorsalis large low lobe-like widely expanded, occupying the
entire anterior side, clearly visible at right angle position;
megaseta well-developed. HR =2.0. HV = 1.7.

Male pupal exuvia. As in many Bryophaenocladius
pupal exuviae, that of B. bedumonti Moubayed, sp.n. is entire-
ly pale to transparent except for the antepronotal area which is
often darker; frontal apotome moderately wrinkled, antero-
median and posterior areas smooth; abdomen, anal segment
and genital sacs little darker than remaining parts of the
exuvia.

Total length 2.50 mm. Cephalothorax. Frontal apotome
(Fig. 12) not domed, frontal tubercles and frontal setae ab-
sent. Antepronotals, precorneals and dorsocentrals as if
Figs 13—15. Thoracic horn absent; antepronotals 2 (45 and
30 um long), precorneals 3 (30, 15 and 15 pm long); dorso-
centrals subequal, about 5 um long. Abdomen (Figs 16—17).
Chaetotaxy and distribution pattern of shagreen, spinules
and points of abdominal segments as figured in Pankratova
[1970, Figs 147: 6-7], Coffman et al. [1986, Fig. 9.7] and
Langton [1991, Fig. 69a]. Tergite I (Fig. 17) with 2 anterome-
dian groups of points; dense field of points present on
tergites II-VIII. Anal lobe (Fig. 16) about 250 pm long and
300 pm maximum wide, well-expanded distally, with rounded
apical margins; macrosetae absent; genital sac about 175 pm
long, sub-rectangular and not reaching posterior margin of
anal lobe.

Larva unknown.

Bryophaenocladius helveticus
Moubayed et Lods-Crozet, sp.n.
Figs 18-30.

http://zoobank.org/Nomenclatural Acts/12DD5FA0-F31D-420D-
835B-1A0E66DER3CD.

Material. Switzerland: Holotype, 0" adult, Muttbach glacial
stream, Rhone catchment, h~1800—2090 m asl, 46°43'39.678" N,
10°07'55.764" E, 03.VIIL.1997, leg. B. Lods-Crozet (MZL,
GBIFCH00611485). Environmental data of Mutt stream water
are: crystalline to calcareous water, conductivity 61—183 uS/cm;
temperature: 1—8 °C during late spring to late summer (June—

September). Paratypes: 40" adults, same locality and date as for
holotype, leg. B. Lods-Crozet (MZL, MCF).

Diagnostic characters. Based on the atypical shape of the
inferior volsella, B. helveticus Moubayed et Lods-Crozet, sp.n.
appears to belong to a separate group within the genus
Bryophaenocladius. However, this new species is distinguished
from other related European congeners (namely from B. thaleri
Willassen, 1996) by the following characters. Head. Temporals
11; AR 0.95. Thorax. Lobes of antepronotum slightly gaping,
thinner at base; acrostichals consist of 9 long setae in 1 row,
beginning close to anterior margin of scutum; dorsocentrals 12;
prealars 5 uniserial; scutellum with 8§ setae. Wing not reduced,
squama consists of 4 short setae. Legs. Sensilla chaetica present
on tibia and tarsomeres of PI-PIIl. 4bdomen. Tergite IX with
tergite bands occupying the lateral margins and base of anal
point. Virga 2 small horseshoe-like, composed of 4 arched
spines. Anal point broad drop-like shaped, with 11-12 setae
located on basal and median areas, proximal half covered with
microtrichia, distal part bare. Sternapodeme rounded orally;
phallpodeme typically-shaped, with basal expansion long and
spatulate, aedeagal lobe moderately swollen. Gonocoxite with
truncate apex; dorsal side bearing sclerotization apically, distal
sclerotized tubercle present; inferior volsella large lobe-like, with
stout setae; only distal part of setiferous inner area swollen and
covered with setae. Gonostylus projecting posteriorly, posterior
side with a bare area distally; crista dorsalis low, often restricted
to distal half of gonostylus.

Bryophaenocladius helveticus Moubayed et Lods-Crozet,
sp.n. male adult can be differentiate from the congeners by
the characters as follows: Based on the atypical shape of the
inferior volsella and chaetotaxy of the setiferous inner area of
gonocoxite, this new species appears to belong to a separate
group within the genus Bryophaenocladius. Though B. hel-
veticus Moubayed et Lods-Crozet, sp.n. shows a close mor-
phological similarity with the brachypterous B. thaleri Wil-
lassen, 1996, which is only known from the Italian Alps (Pala
Cima Vezzana, h ~ 3190 ma.s.1.; Pala Cima Bureloni, h ~ 3130
m a.s.l.), the following distinguishing characters will easily
separate B. helveticus Moubayed et Lods-Crozet, sp.n. from
B. thaleri and other related species in having wing not re-
duced, squama with 14—15 setae; anal tergite bands present on
lateral margins of tergite IX and base of anal point; anal point
broad drop-like; inferior volsella sub-rectangular; only distal
part of setiferous area is covered with setae; phallapodeme
typically shaped, with a characteristic spatulate basal expan-
sion and a weakly swollen aedeagal lobe; crista dorsalis low
and widely extended.

Etymology. The new species is named /elveticus after the
name of ‘Swiss confederation’ given in Italian of the country
of Switzerland, where the type material was collected.

Description. Male adult. Large. Total length 3.55 mm.
Wing length 1.85 mm; TL/WL 1.92. General colouration is
ranging from brown to blackish; head blackish, antenna brown;
thorax brown with blackish mesonotal stripes; legs uniform-
ly brown; abdomen brownish, anal segment contrasting from
dark brown to blackish.
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Head. Temporals 11 (8 inner and 3 outer verticals); anten-
na 875 pm, last flagellomere 425 um long, antennal groove
reaching segment 3, AR 0.95; clypeus (Fig. 18) 85 um long,
95 um maximum wide, sub-rectangular, with 7—8 setae; palp
(Fig. 19) 5-segmented, palpomere 3 without apical projec-
tion, with 3 sensilla clavata, sensilla coeloconica absent.
Thorax. Lobes of antepronotum (Fig. 20) slightly gaping
antepronotals 5, thinner at base, swollen in its proximal half;
acrostichals long (about 8-9 um long), consist of 9 setae in 1
row; dorsocentrals 12 in 1-2 rows; prealars 5 uniserial; scutel-
lum with 8 uniserial setae (4 on each side of the midline).
Wing. Brachiolum with 1 seta; subcosta reaching the fork of
radius. Distribution of setac on veins: R, 11; R , 4; remaining
veins bare; squama with 4-6 setae (Occasionally 2). Legs.
Tibial spurs on: PI (1, 60 um long), PII (2, 50, 25), PIII (2, 65,
25); pseudospurs present on tibia and tarsomeres ta —ta, of
PII-PIII. Sensilla chaetica present on: tibia and tarsomeres
ta —ta of PI; tibia and tarsomeres ta —ta, of PII-PIIL. Length
(in um) and proportions of prothoracic (PI), mesothoracic
(PII) and metathoracic (PIII) legs as in Table 2.

Abdomen. Hypopygium in dorsal and ventral view as in
Figs 21-22; ventral view (Fig. 22) with tergite IX and anal
point removed. Tergite IX broadly sub-rectangular at base,
narrowing distally, anal lateral tergite band well-developed,
occupying the lateral margins and base of anal point; dorsal
hump weakly projecting as illustrated in lateral view (Figs 24—
25). Anal point 60—65 um long, 120-130 pm maximum
width, with 11-12 setae located on lateral and median parts; in
dorsal view (Fig. 21) large drop-like shaped, in lateral view
(Figs 24-25) beak-like shaped, proximal and median areas
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covered with microtrichia, basal margin with linear sclerotiza-
tion. Virga composed of 4 arched spines arranged in 2 small
horseshoe-like figure. Transverse sternapodeme broadly
rounded and not projecting orally. Phallapodeme well-devel-
oped, basal expansion long and spatulate, aedeagal lobe mod-
erately swollen medially. Gonocoxite (Figs 21-22) 240 um
long, 120 pum maximum width, truncate apically, distal tuber-
cle present; dorsal side as in figure 21; only distal part of the
setiferous inner area is covered with setae (about 25-33),
proximal and median parts bare; ventral side with a fine
longitudinal sclerotization located close to the inner margin.
Inferior volsella (Figs 21, 30) rectangular to large lobe-like,
30-35 um as long as wide, with 7-13 setae placed in 2—
3 rows on apical margin and along a short rounded sclerotiza-
tion. Gonostylus (Figs 26-29) about 115 um long and 45 pm
maximum width, posteriorly projecting; anterior side cov-
ered with short and long setae; posterior side bearing a char-
acteristic bare area distally; crista dorsalis low lobe-like wide-
ly expanded along the distal half of gonostylus (occasionally
occupying the entire anterior side); megaseta well-developed.
HR =2.09. HV =3.09.
Female adult, pupal exuvia and larva unknown.

Bryophaenocladius tyrrhenius Moubayed, sp.n.
Figs33-39.

http://zoobank.org/NomenclaturalActs/393F700E-74B0-4E70-
A6C2-E6EBO17D71FA.

= Bryophaenocladius sp. 2: Moubayed-Breil, 2020,

= Bryophaenocladius sp. 3: Moubayed-Breil, Ashe, 2016.
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Figs 12—17. Male pupal exuvia of Bryophaenocladius bedumonti Moubayed, spn. (12—17). 12 — frontal; 13 — thorax; 14—
15 — precorneal setae; 16 — segment VIII and anal lobe, dorsal and ventral; 17 — tergite I, dorsal.

Puc. 12—17. Oxsyuit kyxoakn camya Bryophaenocladius bedumonti Moubayed, spn. (12—17). 12 — $ponrassnas obaacts;
13 — rpyab; 14—15 — npexopueassnsie wernuky; 16 — cerment VIII 1 anaspnas aonacts, ceepxy m cumsy; 17 — teprur I, ceepxy.
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Table 2. Lengths (in pm) and proportions of leg segments of Bryophaenocladius belveticus Moubayed et Lods-Crozet,
spn, male (n = 1)
Tabanga 2. Aamna (B MKM) M1 ITPOIIOPLMM IA€HUKOB HOT camua Bryophaenocladius helveticus Moubayed et Lods-Crozet, spn.
(n=1)
fe ti ta, ta, taz tag tas LR BV SV BR
PI 780 890 570 325 240 155 110 0.64 2.70 2.93 2.0
Pl 795 810 375 235 185 120 105 0.46 3.07 4.28 3.20
Pl 885 955 595 330 255 155 110 0.62 2.86 3.09 2.75

Material. Continental France: Holotype, 0" adult, Soques
glacial springs and stream, Mantet Nature Reserve, Eastern-
Pyrenees; h ~2000—2200 m asl; 42°28'38" N, 02°18'26" E;
8.VIIL.2008, leg. J. Moubayed (MZL). Environmental data of
water are: crystalline water, conductivity (Cd) 20—25 uS/cm;
temperature (T °C), 6.5—8.0 during late spring, 9—12 during
late summer; pH acid, 5.1-5.5; Paratypes: 20" adults, same
locality and same environmental data as for holotype, leg. J.
Moubayed (MCF); 25" adults, Massane Nature Reserve, Eastern-
Pyrenees, h -850 m asl, 42°28'41" N, 3°01'6" E, 6.V1.2013,
leg. J. Moubayed (MCF).

Etymology. The species name tyrrhenius refers to the
Tyrrhenian Province, which geographically covers Corsica,
Sardinia, Sicily and the Tyrrhenian area of Continental France,
Italy and Spain.

Diagnostic characters. Male adult. Head. Frontal tuber-
cles absent, temporals 14; AR 1.85. Thorax densely covered
with setae. Lobes of antepronotum not gaping; acrostichals
23, decumbent; dorsocentrals 41; prealars 14, scutellum with
36 thick and thin setae in 2 rows. Wing. Squama with 16-21
setae. Abdomen. Tergite IX sub-rectangular, posterior margin
nearly straight, with distinct lateral anal tergite band. Anal
point broadly triangular with 12—14 setae, in 2 rows; lateral
expansions well-developed, basal margin with sclerotization,
microtrichia present on proximal half. Virga faintly figured,
consists of 2 divergent spines. Sternapodeme markedly
projects orally. Phallpodeme typically shaped, basal expan-
sion thin with pointed apex; aedeagal lobe strongly swollen.
Gonocoxite truncate apically; basal junction without ‘pars-
ventralis’, dorsal tubercle indistinct on distal part; inferior volsella
nose-like shaped, strongly curved downwards, apical part with
distinct sclerotization, setae present only on apical margin;
proximal and distal parts of setiferous inner area covered with
setae, median part bare. Gonostylus linearly elongate, posteri-
or tip inwardly projecting; crista dorsalis large low lobe-like,
widely expanded. See also comparative diagnosis given under
B. vernensis Moubayed, sp.n.

Description. Male adult. Small species. Total length
2.65 mm. Wing length 1.87 mm. General colouration con-
trasting pale brown to dark brown. Head dark brown to
blackish, antenna brownish; thorax contrasting brown to dark
brown with blackish mesonotal stripes; legs uniformly brown-
ish; abdomen brownish, anal segment contrasting from dark
brown to blackish.

Head. Eyes bare. Frontal tubercles absent; temporals 11
including 8 inner and 3 outer verticals. Antenna 13-segmented,
1.870 pm long, last flagellomere 630 um long, AR 1.85; anten-
nal groove beginning on segment 2. Clypeus (Fig. 31) 100 pm

long, 110 um maximum width, sub-trapezoidal to sub-rectangu-
lar, with 17 setae in 3 rows Palp 5-segmented, palpomere 3
(Fig. 32) 115-125 pm long, with 3 sensilla clavata, posterior
expansion absent. Thorax. Antepronotum well-developed, an-
tepronotal lobes not gaping, lateral antepronotals 6; acros-
tichals consist of 23 decumbent setae in 2 rows, starting close
to scutum margin; dorsocentrals 36—41 in 1-3 rows; prealars
14 in 1-2 rows; supraalars absent; scutellars 32—36 uniserial,
including 8—10 thinner setac. Humeral pit sub-oval. Wing.
Brachiolum with 2 setae; subcosta reaching fork of radius,
costal expansion 25 um long. Distribution of setae on veins: R,
15-17; R, 7-9; remaining veins bare; squama with 17-19
setae. Legs. Tibial spurs of: PI 75 um long, PII-PIII 60, 30 and
65, 35; pseudospurs present on ta —ta, of PII-PIIL. Sensilla
chaetica present on: tibia and tarsomeres ta —ta, of PI; tibia
and tarsomeres ta ~ta, of PII-PIIL. Length (in pm) and pro-
portions of prothoracic (PI), mesothoracic (PII) and metatho-
racic (PIII) legs as in Table 3. Abdomen. Hypopygium in
dorsal and ventral view as in Figs 33—34; ventral view (Fig. 34)
with tergite IX and anal point removed. Tergite IX broadly
sub-rectangular, posterior margin nearly straight, with distinct
anal tergite band on lateral margins and base of anal point.
Anal point (Fig. 33, dorsal; Fig. 36, lateral) about 65 pm long
and 110 pum maximum width, broad triangle-like, bearing 12—14
setae located close to the basal tergite band; lateral expansions
well-developed, about 25 pm long, clearly visible in both dorsal
and lateral view, almost reaching lateral margin of tergite IX;
median area densely covered with microtrichia. Virga (Figs
33, 35) indistinct but present, consists of 2 divergent spines.
Transverse sternapodeme (Fig. 34) well projecting orally and
pointed at base, lateral expansion rounded. Phallpodeme char-
acteristic, basal expansion thin with pointed apex; aedeagal
lobe broadly swollen. Gonocoxite (Fig. 33) 250 um long, 120
um maximum width, truncate apically, distal tubercle weakly-
developed; dorsal side with both proximal and distal parts of
setiferous inner area covered with setac median par bare;
large sclerotization present close to the inner margin. Inferior
volsella (Figs 33, 37), about 30-35 um long, nose-like shaped,
strongly turned over and curved downwards, apical part with
distinct sclerotization close to the inner margin, setae present
only on apical margin; only proximal and distal parts of setifer-
ous inner area covered with setae, median part typically bare.
Gonostylus (Figs 38-39) about 100 pm long and 30 pm maxi-
mum width, slender and linearly elongate; anterior area with
sclerotization and covered with short and long setae; posterior
tip slightly projecting and inwardly turned over; crista dorsalis
large low lobe-like, occupying the entire anterior side; megase-
ta well-developed. HR =2.0. HV = 2.65.

Figs 18—27. Male adult of Bryophaenocladius helveticus Moubayed et Lods-Crozet, spn. (18—27). 18 — clypeus; 19 — palpomere
3; 20 — lobes of antepronotum; 21—22 — hypopygium in dorsal and ventral view; 23 — virga; 24—25 — tergite IX and anal point

in lateral view; 26—27 — gonostylus at acute and right angle.

Puc. 18—27. Mmaro camey Bryophaenocladius helveticus Moubayed et Lods-Crozet, spn. (18—27). 18 — xanneyc; 19 — 3-i1 uaennk
MaKCHUAASPHOTO 1gymmKa; 20 — Aoan niepeaHectimaky; 21—22 — runonmrmii, cBepxy n cansy; 23 — supra; 24—25 — teprut [X n aHaabHBIN
OTPOCTOK, c6OKY; 26—27 — TOHOCTUAD IIOA OCTPBIM M IPSIMBIM YTAOM.
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Table 3. Lengths (in um) and proportions of leg segments of Bryophaenocladius tyrrbenius Moubayed, spn., male (n = 1)
Tabannga 3. Aamna (B MKM) M IPOIOPYMUU YAEHUKOB HOT camya Bryophaenocladius tyrrbenius Moubayed, spn. (n = 1)
fe ti ta, ta, tas tay tas LR BV SV BR
PI 780 875 540 315 235 145 110 0.62 2.73 3.06 2.50
Pll 930 850 310 230 165 115 95 0.36 3.45 5.74 2.0
Pl 775 925 585 275 215 120 100 0.63 3.22 291 2.25

Female adult, pupal exuvia and larva unknown.

Bryophaenocladius vernensis Moubayed, sp.n.
Figs40-50.

http://zoobank.org/Nomenclatural Acts/40BB8583-61E2-4988-
805D-A8FB816CDA485.

Material. Continental France: Holotype, " pharate adult,
karstic spring, upper basin of Verne stream, Var Department
(SE-France), h - 400 m asl; 43°26'0" N, 6°47'0" E, 24.V.2005, leg.
J. Moubayed (MZL). Environmental data of spring: calcareous
water, conductivity about 430 uS/cm; temperature 8—12 °C.
Paratypes: 13" adult, same locality and data as for holotype; 15"
adult, Valescure karstic springs and ruisselet, upper basin of the
Real Collobrier River, h - 350 m asl, Var Department, (SE-
France); 43°26'0" N, 6°47'0" E, 24.V.2003, leg. J. Moubayed (MCF).

Ethymology. The name vernensis of the new species
refers to the type locality of the Verne stream (south eastern
France) where the type material was collected.

Diagnostic characters. Male adult of B. vernensis
Moubayed, sp.n. can be separated from all members of the
genus Bryophaenocladius by a combination of distinguish-
ing characters. Head with well-developed frontal tubercles.
Thorax with 23 decumbent acrostichals, 41 dorsocentrals
and 14 prealars. Squama with about 19 setae. Hypoygium
with lateral anal tergite band extended only on lateral sides;
anal point drop-like, with short lateral expansions, dorsal
setae (11-12) mostly located on lateral margins, basal and
apical parts lacking margins; virga present, bell-like shaped;
aedeagal lobe strongly swollen; inferior volsella digitiform
and projecting, with 6 apical setae; setiferous inner area of
gonocoxite bearing setae on median and distal parts, proxi-
mal part bare; gonostylus linearly elongate, posterior angle
bare; crista dorsalis large lobe-like, orally projecting and
widely expanded.

Bryophaenocladius tyrrhenius Moubayed, sp.n. and
B. vernensis Moubayed, sp.n. can be compared with the
congeners by the following characters: the male adult can be
separated from morphologically similar congeners B. nidorum,
B. scanicus and B. tuberculatus by tergite anal bands, anal
point, inferior volsella and setiferous inner area of gonocoxite,
which are different from what is observed in B. nidorum, B.
scanicus and B. tuberculatus. In particular, the shape of anal
point in both dorsal and lateral view (Figs 33, 36, 43 and 45)
and that of the aedeagal lobe (Figs 34, 46 and 58) are differ-
ently figured in the 3 latter 3 species as illustrated in Figs 51,53,
56-57 and 59.

Description. Male adult. Small species. Total length
2.30 mm. Wing length 1.35 mm. TL/WL 1.70. General colou-
ration contrasting pale brown to dark brown. Head, thorax

and apodemes dark brown to blackish; abdomen including anal
segment contrasting pale brown to dark brown.

Head (Fig. 40). Eyes bare. Frontal tubercles well-devel-
oped; temporals 10 including 7 inner and 3 outer verticals.
Antenna 13-segmented, 850 pm long, last flagellomere
550 um long, AR 1.83; antennal groove beginning on seg-
ment 3. Clypeus (Fig. 41) 65 pm long, 95 pm maximum
width, sub-trapezoidal, rounded apically, with 11 setae in 3
rows. Palp 5-segmented, posterior expansion absent. Tho-
rax. Lobes of antepronotum (Fig. 42) not gaping, lateral
antepronotals 6; acrostichals consist of 16 long setae (15 m
long), beginning close to scutum margin; dorsocentrals 13 in
1-2 rows; prealars 5 in 1 row; scutellars 18 in 3 rows;
humeral pit absent. Wing. Brachiolum with 2 setae; subcos-
ta reaching fork of radius, costal expansion 15-20 um long.
Distribution of setae on veins: R, 15; R, 10-11; remaining
veins bare; squama with 14-15 setae in 1-2 rows. Legs.
Tibial spurs of: PI 70 um long, PII-PIII 40, 20 and 45, 25;
pseudospurs present on ta —ta, of PII-PIIL. Sensilla chaeti-
ca present on: tibia and tarsomeres ta —ta, of PI; tibia and
tarsomeres ta —ta, of PII-PIII. Length (in um) and propor-
tions of prothoracic (PI), mesothoracic (PII) and metatho-
racic (PIII) legs as in Table 4. Abdomen. Hypopygium in
dorsal and ventral view as in Figs 45-46; ventral view (Fig.
46) with tergite IX and anal point removed. Tergite IX
broadly sub-rectangular at base and median parts, narrow-
ing posteriorly; distinct anal tergite band present on lateral
margins, are typically interrupted at base of anal point.
Anal point (Fig. 43, lateral; Fig. 45, dorsal) about 70 pm
long and 75 pm maximum width, broad drop-like shaped;
dorsal setae (10—12) mostly located along the lateral mar-
gins (1 is occasionally placed on median part); lateral expan-
sions short (about 10—15 pm long), clearly visible in both
lateral and dorsal view as in figures 43, 45, almost reaching
lateral margin of tergite IX; entire dorsal surface densely
covered with microtrichia. Virga (Figs 44-45, 47) present,
bell-like shaped, consisting of 2 large arched spines. Trans-
verse sternapodeme (Fig. 46) well projecting orally, slightly
pointed at base, lateral expansion rounded; lateral sternapo-
deme 40 pm long. Phallpodeme typically shaped, basal ex-
pansion thin and pointed apically; aedeagal lobe markedly
swollen. Gonocoxite (Figs 45-46) 210 pm long, 175 um
maximum width, with rounded apex, distal tubercle well-
developed; dorsal side with both median and posterior parts
of setiferous inner area covered with setae, proximal part
bare; ventral side with linear sclerotization extending from
basal to caudal part of gonocoxite along the inner margin.
Inferior volsella (Figs 45, 48), about 40 um long, 45 um

Figs 28—39. Male adult of Bryophaenocladius helveticus Moubayed et Lods-Crozet, sp. n. (28—30) and B. tyrrhenius Moubayed, sp.
n.(31—39). 28 — gonostylus at right angle; 29 — gonostylus, lateral; 30, 37 — inferior volsella and setiferous inner area of gonocoxite;
31 — clypeus; 32 — palpomere 3; 33—34 — hypopygium in dorsal and ventral view; 35 — virga; 36 — tergite IX and anal point in

lateral view; 38—39 — gonostylus at right and obtuse angle.

Puc. 28—39. Vimaro camey Bryophaenocladius helveticus Moubayed et Lods-Crozet, spn. (28—30) u B. tyrrbenius Moubayed, spn.
(31—39). 28 — roHOCTHAD [IOA IPSIMBIM YTAOM; 29 — TOHOCTHAB, c6OKY; 30, 37 — HMIKHMIL IPUAATOK M IJETUHKOHOCHAS! BHYTPEHHSIS
06aactp roHoKOKeHTa; 31 — Kammeyc; 32 — 3-i1 YACHMK MAKCUMAASIPHOTO IgynmKa; 33—34 — rumonmrmii, cBepxy u cHM3y; 35 — Bupra;
36 — Teprut IX 1 aHaABHBIN OTPOCTOK, cOOKY; 38—39 — rOHOCTMAD ITOA IIPSIMBIM M OCTPHIM YTAOM.
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Table 4. Lengths (in um) and proportions of leg segments of Bryophaenocladius vernensis Moubayed, spn., male (n=1)

Tabanga 4. Aamza (B MKM) M IPOIOPYMI YAEHUKOB HOT camya Bryophaenocladius vernensis Moubayed, spn. (n=1)
fe ti ta, ta, tas tay tas LR BV SV BR
Pl 650 635 340 210 160 115 85 0.54 2.85 3.78 2.25
Pll 570 590 310 165 135 95 80 0.53 3.09 3.74 1.60
PIll 615 675 430 225 185 105 95 0.64 2.82 3.00 1.80

maximum width, digitiform, strongly projecting at right angle,
apical part with distinct arched sclerotization, setae present
on apical part and inner margin; only median and distal parts
of setiferous inner area covered with setae, proximal part
bare, median part with 4-5 setae, distal part composed of
17-18 setae including 9 arranged along a typical vertical row.
Gonostylus (Figs 49-50) 110 pm long and 45 pm maximum
width, linearly elongate, not projecting posteriorly; anterior
area with transverse sclerotization and covered with short
and long setae; posterior tip bearing a bare posterior angle;
crista dorsalis well-developed, large lobe-like, occupying the
entire anterior side; megaseta well-developed. HR = 1.91.
HV =2.09.
Female adult, pupal exuvia and larva unknown.

Taxonomic remarks

Based on some morphological distinguishing characters
found in the male adult, the four new species can be separated
from morphologically similar congeners by a combination of
characters, which are highlighted in the following differential
diagnosis.

B. helveticus Moubayed et Lods-Crozet, sp.n. belongs to
a local Alpine element, while B. tyrrhenius Moubayed, sp.n.
to a local Tyrrhenio-pyrenean element. Currently, about 80
known Bryophaenocladius species are reported from the
Palaearctic Region, of which 33 are known from Europe.
Consequently the description of B. bedumonti Moubayed,
sp.n., B. helveticus Moubayed et Lods-Crozet, sp.n., B.
tyrrhenius Moubayed, sp.n. and B. vernensis Moubayed,
sp.n. increases the total number in the genus to 37 valid
species from Europe.

Although some relevant morphological characters are de-
tailed in the present paper, it is not feasible to provide a key
to known male adult of the genus Bryophaenocladius from
Europe until sufficient material of all species has been exam-
ined and compared.

Ecology and geographical distribution. Material of the
four new described Bryophaenocladius species was collect-
ed in aquatic and semiterrestrial habitats bordering cold springs
and streams. Enriched substratum in humus, abundant emerged
and submerged bryophytes, deciduous woods and bark trees,
seam to represent the most favourable microhabitats for their
larval populations. B. bedumonti Moubayed, sp.n. and
B. vernensis Moubayed, sp.n. are known from lower cold
springs and streams in southern France (h ~ 350-400 m a.s.1.).
B. helveticus Moubayed et Lods-Crozet, sp.n. and B. tyrrhe-
nius Moubayed, sp.n. are confined to glacial helocrenes and
cold stenothermic streams located in the Swiss Alps (Mutt-

bach Valley, Rhone catchment, altitude 1800 m) and both
Eastern-Pyrenees and Corsica (h~ 1700-2000 m a.s.l.). Con-
sequently, B. bedumonti Moubayed, sp.n., B. helveticus
Moubayed et Lods-Crozet, sp.n., B. tyrrhenius Moubayed,
sp.n. and B. vernensis Moubayed, sp.n. likely belongs to the
crenophilous community of chironomid species as documented
by Lindegaard [1995].

B. helveticus Moubayed et Lods-Crozet, sp.n. is only
known from the lower basin of the Mutt glacial stream
(Swiss Alps), therefore this species can be expected to occur
in other similar high mountainous areas situated in Switzer-
land and neighbouring countries (Italy, France, Austria, Po-
land). Geographical distribution of the remaining 3 species is
currently restricted to springs and streams delimited by the
Mediterranean coastal ecosystem of continental France.
B. bedumonti Moubayed, sp.n. and B. vernensis Moubayed,
sp.n. are exclusively reported from southeastern lower areas
(h ~350-450 m a.s.l.), while B. tyrrhenius Moubayed, sp.n.
is confined to glacial springs and streams located in Eastern-
Pyrenees (h ~2000-2200 m a.s.1.).
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Figs 51—359. Bryophaenocladius nidorum (Edwards) (51—52, 56), B. tuberculatus (Edwards) (53—55, 59), B. scanicus (Brundin)
(57) and B. vernensis Moubayed, spn. (58). 51, 53 — tergite IX and anal point in lateral view; 52, 54—55 — virga; 56—59 —

aedeagal lobe of phallapodeme.

Puc. 51—59. Bryophaenocladius nidorum (Edwards) (51—52, 56), B. tuberculatus (Edwards) (53—55, 59), B. scanicus (Brundin)
(57) n B. vernensis Moubayed, spn. (58). 51, 53 — reprur IX u anaabnblil orpocTok, cboky; 52, 54—55 — Bupra; 56—59 —
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