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ABSTRACT

Heleniella crenophila sp. n. and H. helenae sp. n. are described and diagnosed based on material collected in two high mountain-
ous sites: the first one in the maritime Alps (spring of Fontanalba, SE-France, alt. 1700-1500 m), the second in eastern Pyrenees
(glacial upper stream of the River Tét, Massif of Carlit, S-France, alt. 2300-2100 m). H. crenophila sp. n. is described as male adult
and pupal exuviae, H. helenae sp. n. is described only as male adult. H. crenophila sp. n. keys near H. ornaticollis (Edwards, 1929)
and H. assiana Moubayed, 2026, while H. helenae sp. n. resembles to H. gaultieri Moubayed, 2018. Main distinguishing charac-
ters found in the male adult are: distribution pattern and number of setae on postnotum, unusual shape of virga, sternapodeme,
phallapodeme, anal point, inferior volsella and gonostylus. The pupal exuviae of H. crenophila sp. n. is briefly described and
illustrated on the basis of the chaetotaxy and distribution pattern of armament on sternites I-III. To date, the two discovered
species increase the total number of known Heleniella species to six from France, with H. dorieri Serra-Tosio, 1966, H. gaultieri,
H. ornaticollis and H. serratosioi Ringe, 1976. Taxonomic notes and comments on the ecology and geographical distribution of
the two new species are given.

Keywords: taxonomy, new species, Maritime Alps, Eastern Pyrenees, conservation

Heleniella crenophila et H. helenae spp. n., deux nouvelles espéces présentes en France (Diptera, Chironomidae)

RESUME

Heleniella crenophila sp. n. et H. helenae sp. n. sont décrites et diagnostiquées a partir d’'un matériel collecté dans deux sites de
haute montagne : la premiere dans les Alpes-Maritimes (source de Fontanalba SE-France, alt. 1700-1 500 m), la seconde dans les
Pyrénées-Orientales (cours supérieur glaciaire de la riviére Tét, Massif du Carlit, S-France, alt. 2 300-2 100 m). H. crenophila sp.
n. est décrite a I’état d’adulte et d’exuvie nymphale, H. helenae sp. n. seulement a ’état d’adulte. H. crenophila sp. n. est proche
d’H. ornaticollis (Edwards, 1929) et d’H. assiana Moubayed, 2026, alors qu’H. helenae sp. n. ressemble a H. gaultieri Moubayed,
2018. Les principaux caracteres distinctifs de ’adulte male sont : distribution et nombre de soies sur le postnotum, forme inha-
bituelle de la virga, du sternapodéme, du phallapodeme, de la pointe anale et du gonostyle. L’exuvie nymphale d’H. crenophila
sp. n. est briévement décrite et illustrée a partir de la chaetotaxie et de la distribution de 'ornementation sur les sternites I-III.
Ces nouvelles descriptions portent a six le nombre d’especes du genre Heleniella en France, avec H. dorieri Serra-Tosio, 1966, H.
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gaultieri, H. ornaticollis et H. serratosioi Ringe, 1976. Des données taxonomiques et des commentaires sur ’écologie et la distri-

bution géographique des deux nouvelles espéces sont fournis.

Mots-clés : taxonomie, nouvelle espéce, Alpes maritimes, Pyrénées orientales, conservation

1. Introduction

Based on data provided on the taxonomy, ge-
ographical distribution and ecology of the genus
Heleniella Gowin, 1943 (ALBU 1966, 1972, BRUN-
DIN 1956, SERRA-TOSIO 1967, REISS 1968, RINGE
1976, CRANSTON et al. 1989, SERRA-TOSIO &
LAVILLE 1991, ANDERSEN & WANG 1997, LANGTON
& PINDER 2007, ASHE & O’CONNOR 2012, SETHER
& SPIES 2013, MOUBAYED-BREIL & ASHE 2016,
MOUBAYED-BREIL & LODS-CROZET 2016, MOU-
BAYED-BREIL & GAULTIER 2018, MOUBAYED-BREIL
2020), currently there are six reported Heleniella
species from Europe: H. extrema Albu, 1972; H.
dorieri Serra-Tosio, 1966; H. gaultieri Moubayed-
Breil, 2018; H. helvetica Moubayed & Lods-Cro-
zet, 2016; H. ornaticollis (Edwards, 1929); H. ser-
ratosioi Ringe, 1976). Until then the genus is rep-
resented in France by four species: H. dorieri, H.
gaultieri, H. ornaticollis and H. serratosioi.

On the basis of some morphological common
characters found in the male adult, H. ornaticol-
lis represents the nearest related species to H.
crenophila sp. n. while H. helenae sp. n. resem-
bles to H. gaultieri. In this paper, the male adult
of the two new species is diagnosed and de-
scribed while only the pupal exuviae of H.
crenophila sp. n. is figured and illustrated based
on male pharate adult.

2. Material and methods

The studied material was collected using
some standard methods: sweep net for adults;
Surber net for larvae and pupae and Brundin drift
nets for drifted pupae and pupal exuviae (Pe)
floating on the surface of the water. H. crenophila
sp. n. was collected as male pharate adult and Pe
in the spring of Fontanalba (SE-France, alt. 1700-
1500 m). Male adult of H. helenae sp. n. was cap-
tured in the upper glacial basin of the River Tét

running along the Massif of Carlit (Eastern Pyre-
nees, alt. 2300-2100 m). Preserved male adult in
80% ethanol, was cleared of musculature in 90%
lactic acid (head, thorax, abdomen and anal seg-
ment) for about 60 to 80 minutes; this can be left
overnight at room temperature without any det-
rimental damage. When clearing was complete
the type-material was mounted in polyvinyl lac-
tophenol. Before the final slide mountings, the
hypopygium including the tergite IX and the anal
point were viewed ventrally and laterally to ex-
amine and draw all the necessary details of the
species. Additional information is provided in
MOUBAYED et al. (2024) and MOUBAYED (2026).
Morphological terminology and measurements
follow those of SETHER (1980) and LANGTON &
PINDER (2007) for the adult and LANGTON (1991)
for the pupal exuviae.

3. Descriptions
Heleniella crenophila sp. n.

urn:lsid:zoobank.org:act:331EDF61-94DE-41AB-8932-
546DF2D80D15

Material examined

Holotype. France. One male pharate adult;
valley of Fontanalba, Tende city (06163), karstic
spring of Fontanalba (7.490 °E, 44.094 °N); alt.
1700-1500 m; calcareous water, conductivity and
temperature of water: 400 uS/cm, 12 °C;
27.V1.2016.

Paratype (leg. J. Moubayed). One male adult,
same locality and date as for holotype.

Holotype. Mounted on one slide with hypo-
pygium and 2 Pe (1 male and 1 female); remaining
parts are missing. Paratype mounted on one
slide.

Holotype (GBIFCHO01224299) and paratype
(GBIFCHO01224300) are deposited in the collec-
tions of the ‘Naturéum, Muséum cantonal des



Ephemera, 2026, Vol. 27 : 93-105

95

fe ti ta ta, ta, ta, tas LR

PI 550 510 260 140 100 110 110 0.51

PII 515 520 250 135 110 65 70 0.48
PIII 535 620 310 150 135 75 70 0.50

Table I. Heleniella crenophila sp. n., Leg ratio of the male adult (n = 2, holotype). “LR = Length of tarsomere ta,

divided by length of tibia (ti)”.

sciences naturelles, département de Zoologie,
Palais de Rumine, Place de la Riponne 6, CH-1014
Lausanne, Suisse’.

Etymology: the name “crenophila” of the new
species refers to the Fontanalba spring, which is
located in the Maritime Alps, where the type-ma-
terial was collected.

Diagnostic characters

H. ornaticollis represents the nearest Heleni-
ella species to H. crenophila sp. n., which is easily
separated from other related species by the fol-
lowing combination of pertinent characters
found in the male adult: postnotum with 7 setae;
anal tergite bands absent; virga narrowed bell-
like shaped, composed of three not fused rods
projecting downwards, one shorter placed medi-
ally and two much longer inserted laterally which
are reaching tergite IX; phallapodeme linearly
elongated and uniformly thick, aedeagal lobe
short and lacking basal expansion; anal point
well-developed, distinctly swollen medially and
bearing about 8 dorsal setae, dorsal hump low;
inferior volsella broadly rectangular with a char-
acteristic undulation on proximal part, distal
area with two specific and characteristic trans-
verse rows of setae; gonostylus shaped as in H. or-
naticollis, bearing a markedly low crista dorsalis.

Male imago
(n=2; Fig. 1A-H; Photo 1A-F)

Medium to big sized Heleniella species. Total
length 2.75 mm. Wing length 1.55 mm. Coloura-
tion dark brown to brownish in general. Head,
antenna, thorax and anal segment brown to dark
brown; legs brownish; abdomen brown, anal seg-
ment brownish.

Head, thorax and legs are described from the
paratype. Head. Eyes densely pubescent, inner
eye margin bare; temporals consist of 12 setae in-
cluding 9 inner and 3 outer verticals. Clypeus
trapezoidal. Palp 5-segmented; sensilla clavata
absent on palpomere 3. Antenna 13-segmented,
835 um long; antennal groove clearly visible, be-
ginning on segments 3 and reaching ultimate
flagellomere; last flagellomere 285 ypm long, well-
clubbed apically, with sensilla chaetica apically;
AR 0.52. Thorax. Antepronotum bearing numer-
ous setae (about 25), antepronotal lobes in close
contact, very thick; acrostichals densely covered
with setae, about 25; scutellum with 6 setae; post-
notum (Fig. 1A) with 7 setae (on each side) in-
cluding 5 on anterior part and 2 in one row on
lateral side. Wing. Brachiolum with one seta;
squama bare. Legs. Tarsus ta4 of PII shorter than
ta5 of PII; LR of P10.50. Length (um) and propor-
tions of prothoracic (PI), mesothoracic (PII) and
metathoracic (PIII) legs as in Table I.

Abdomen (described from the holotype). Hy-
popygium in dorsal view (Fig.1B, Photo 1); ster-
napodeme and coxapodeme visible in Photo 1.
Tergite IX semicircular, posterior margin with
one single row of short setae, in one row; anal
tergite bands apparently absent. Laterosternite
IX with 6 setae (3 on each side). Virga (Fig. 1C,
Photo 1A) about 85 um long, typical long narrow-
ing bell-like shaped, consists of 3 separate rods
projecting downwards, median one shorter, lat-
eral rods much longer reaching posterior part of
tergite IX. Phallapodeme (Fig. 1D) 55-60 um
long, uniformly elongate with concave median
part, aedeagal lobe and basal expansion absent.
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Figure 1. Male adult of Heleniella crenophila sp. n.: postnotum, (A); hypopygium in dorsal view (B); virga (C);
phallapodeme, 2 aspects (D); anal point in dorsal (E) and lateral view (F); inferior volsella (G); gonostylus (H).

Arrows indicate some distinctive characters.

Figure 1. Adulte male d'Heleniella crenophila sp. n. : postnotum (A) ; hypopyge, vue dorsale (B) ; virga (C) ; phalla-
podéme, 2 aspects (D) ; pointe anale en vues dorsale (E) et latérale (F) ; volsella inférieure (G) ; gonostyle (H). Les

fléches indiquent quelques caracteéres distinctifs.

Anal point (Figs 1B, E dorsal; 1F lateral) about 25
um long, enlarged basally and swollen medially,
distal part constricted ending with a specific dis-
tal drop-like apex, bearing about 8 dorsal setae.

Inferior volsella (Fig. 1G, Photo 1E) massive and
broadly triangular with a distinct undulated in-
ner margin, basal part swollen proximally, distal
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Photos 1-2. Hypopygium in dorsal view of Heleniella spp. Photo 1 (left): H. crenophila sp. n.; photo 2 (right): H.
ornaticollis, Ardennes, north-eastern France (photo G. Coppa).

Photos 1-2. Hypopyge en vue dorsale d’Heleniella spp. Photo 1 (gauche) : H. crenophila sp. n. ; photo 2 (droite) : H.
ornaticollis, département des Ardennes, Nord-Est France (cliché G. Coppa).

T i
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Figure 2. Pupal exuviae of Heleniella spp. H. crenophila sp.n.: frontal apotome (A); thoracic horn and precorneal
setae (B); armament and chaetotaxy of sternites I-I1I (C). H. ornaticollis : frontal apotome (D).

Figure 2. Exuvie nymphale d'Heleniella spp. H. crenophila sp.n. : apotome frontal (A) ; corne thoracique et soies
précornéales (B) ; ornementation et chaetotaxie des sternites I-1II (C). H. ornaticollis : apotome frontal (D).
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Photo 3. H. crenophila sp. n.: last segments of male
pupal exuviae.

Photo 3. H. crenophila sp. n. : derniers segments de

Pexuvie nymphale madle.

part with a specific transverse row of setae, apex
broadly triangular. Gonocoxite about 155 pum
long, inner margin swollen basally, apical part
truncate with a sclerotized lobe-like inner expan-
sion. Gonostylus (Fig. 1H, Photo 1) about 65 um
long (ornaticollis-type as in Photo 2), anterior
and posterior margin bearing several stout setae;
crista dorsalis large lobe-like, present distally be-
hind the megaseta; megaseta well developed, in-
serted apically,. HR (GC/GS), 2.38; HV
(TL/GS.10), 4.2.

Pupal exuviae
(n =2, Fig. 2A-C; Photo 3, last segments)

Medium sized species, total length 2. 70 mm.
Colouration pale in general. Cephalothorax
without granulation; antennal sheath, thoracic

horn and wing sheath pale to yellowish. Thoracic
horn (Fig. 2B) 225 pm long, uniformly narrowing
distally and toothed on both sides; precorneals
85-90, nearly sub-equal; Tergites I-II bares; fields
and rows of shagreen present on tergites II-IX ab-
sent on sternites. Distribution pattern of arma-
ment and chaetotaxy on sternites I-III including
that of conjunctives II/IIT and III/IV as shown in
Fig. 2C. Anteromedian area of sternite I with a
characteristic patch of 3 long spines; anterol-
ateral area of sternites one bearing a semi-circu-
lar field of points; anteromedian area of sternites
II with a semi-circular patches of medium to big
sized spines as illustrated in details in Fig. 2B; an-
teromedian patch of long spines absent on
sternite III. Armament of conjunctives II/III,
III/IV (Fig. 2C) consists of points giving the ap-
pearance of irregular triangular granules, which
are markedly not interrupted medially. Posterior
transverse row of patch present on tergites III-IX
and sternites V-IX, is present on tergites II-IX
and sternites III-IX in ornaticollis and serratosioi.
Armament and chaetotaxy of last segments as il-
lustrated in Photo 3.

Larva: unknown.

Heleniella helenae sp. n.

urn:lsid:zoobank.org:act:994F96D8-8323-4880-B033-
23388EA60621

Material examined

Holotype. France. One male adult, upper gla-
cial stream of the River Tét, Massif of Carlit, East-
ern  Pyrenees, Angoustrine-Villeneuve-des-
Escaldes city (66005), along “Rec de la Grava”
(1.958 °E, 42.599 °N); alt. 2300-2100 m; siliceous
water, conductivity 40-50 uS/cm; temperature 6-
10 °C; 05.V1.2000.

Paratype (leg. J. Moubayed). One male adult,
same locality and date as for holotype.

Holotype (mounted on 2 slides). Only slide 1
with head, thorax and abdomen including the hy-

popygium is well preserved; slide 2 with remain-
ing parts is missing. Slide 1 deposited in the col-
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fe ti ta ta, ta; ta, tas LR

PI 550 510 260 140 100 110 110 0.51

PII 515 520 250 135 110 65 70 0.48
PIII 535 620 310 150 135 75 70 0.50

Table I1. Heleniella helenae sp. n., Leg ratio of the male adult (n = 1, holotype). “LR = Length of tarsomere ta,

divided by length of tibia (ti)”.

lections of the ‘Naturéum, Muséum cantonal des
sciences naturelles, département de Zoologie,
Palais de Rumine, Place de la Riponne 6, CH-1014
Lausanne, Suisse’ (GBIFCH01224301).

The paratype is deposited in the collection of the
author.

Etymology: the name “helenae” of the new
species in honour of my beloved wife Marie-Hé-
léne, who keeps taking care of the family.

Diagnostic characters

H. helenae sp. n. is closely related to H. gaul-
tieri and H. helvetica, in particular to H. gaultieri
which appears to be considered as a sister species
of H. helenae sp. n. However, the new species is
easily separated on the basis of the following per-
tinent combination of characters: distribution
pattern and number of setae on postnotum; anal
tergite bands interrupted medially, ds tapering
towards median part of tergite IX; virga com-
posed of five not fused long rods reaching tergite
IX; transverse sternapodeme bearing a lobe-like
lateral projection; phallapodeme long and finely
elongated, thin, ending with a wide crotchet-like
basally; anal point (Fig. 3E-F) well developed, cy-
lindrical, long and parallel-sided; inferior volsella
(Fig. 3G, Photo 4F) broadly enlarged from its
base to median part, abruptly tapering distally
with a typical triangular apex; gonostylus (Fig.
3H, Photo 4G) is slender and specifically truncate
posteriorly, antero-posterior area densely cov-
ered with orally directed fine setae.

Male imago
(n = 2; Fig. 3A-G; Photo 4A-F)

Small sized Heleniella species. Total length
1.85 mm. Wing length 1.75 mm. General coloura-
tion brownish to dark brown. Head, antenna,

thorax and anal segment brown to dark brown;
legs brownish; abdomen brown, anal segment
dark brown. Head, thorax and legs are described
from the paratype.

Head. Eyes densely pubescent, inner eye mar-
gin bare; temporals consist of 26 setae including
23 inner and 3 outer verticals. Clypeus trapezoi-
dal. Palp 5-segmented; sensilla clavata absent on
distal part of palpomere 3. Antenna 13-seg-
mented, about 750 um long; antennal groove
clearly visible, beginning on segments 3 and
reaching ultimate flagellomere; last flagellomere
265 um long, moderately clubbed apically, with
sensilla chaetica apically; AR 0.55. Thorax. All
thoracic setae are decumbent except for the dor-
centrals; acrostichals absent; lobes of anteprono-
tum gaping, antepronotum with 28-30 setae; scu-
tellum densely covered with setae (up to 35 in 3-
4 rows); postnotum (Fig. 1A) with 11 setae (on
each side), anterior area with 7 setae in 2 rows,
inner lateral setae are vertically inserted. Wing
1750 um long, maximum width about 300 um;
brachiolum with one seta; squama bare. Legs. In
general the length of tarsomeres is shorter than
in H. gaultieri. Tarsomeres ta, and tas; of PI are
equal in size (100 um); tarsomeres ta, of PII is
slightly shorter than tas;. Length (in um) and pro-
portions of prothoracic (PI), mesothoracic (PII)
and metathoracic (PIII) legs as in Table II.

Abdomen (described from the holotype). Hy-
popygium in dorsal view (Fig. 1B, Photo 4).
Tergite IX semicircular; anal tergite bands inter-
rupted medially, progressively narrowing dis-
tally; posterior margin with about 26 setae in one
row. Laterosternite IX with 6 setae (3 on each
side). Virga (Fig. 3C, Photo 4A) 230 um long,
consists of 5 separate long rods reaching tergite
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Figure 3. Male adult of Heleniella spp. H. helenae sp. n.: postnotum (A); hypopygium in dorsal view (B); virga
(C); phallapodeme (D); anal point in dorsal (E) and lateral view (F); inferior volsella (G); gonostylus (H). H.
gaultieri: postnotum (I); phallapodeme (J); virga (K); anal point, dorsal (L) and lateral (M); inferior volsella (N);
gonostylus (O). Arrows indicate some distinctive characters.

Figure 3. Adulte mdle d’Heleniella spp. H. helenae sp. n. : postnotum (A) ; hypopyge en vue dorsale (B) ; virga
(C); phallapodéme (D) ; pointe anale en vues dorsale (E) et latérale (F) ; volselle inférieure (G) ; gonostyle (H). H.
gaultieri: postnotum (I); phallapodéme (]); virga (K); pointe anale, en vues dorsale (L) et latérale (M); volselle
inférieure (N); gonostyle (O). Les fleches indiquent quelques caracteéres distinctifs.
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Photo 4. Male adult of H. helenae sp. n.: hypopygium of the holotype in dorsal view. A, virga; B, anal tergite band;

C, lateral projection of sternapodeme; D, phallapodeme; E, anal point; F, inferior volsella; G, gonostylus.

Photo 4. Male adulte d’H. helenae sp. n. : hypopyge de Uholotype en vue dorsale. A, virga ; B, bande tergale anale ;

C, corne latérale du sternapodeme ; D, phallapodéme ; E, pointe anale ; F, volselle inférieure ; G, gonostyle.

IX, basal part typically semicircular. Phalla-
podeme and sternapodeme as in Photo 4; trans-
verse sternapodeme with a specific rounded lat-
eral projection (Photo 4C); phallapodeme (Fig.
3D, Photo 4B) with a large crotchet-like basal
part, aedeagal lobe and basal expansion absent.
Anal point (Fig. 3EF, Photo 4E) 65 um long,
about 3 pm maximum width, parallel sided to cy-
lindrical, bearing 11-12 dorsal setae, dorsal hump
low well visible in lateral view as in figure 3F.
Gonocoxite (Fig. 3B) about 365 pm long,
rounded apically. Inferior volsella (Fig. 3G)
about 110 pum long, 80 um wide medially, sub-tri-
angular apically, densely covered with short se-
tae. Gonostylus (Fig. 3H) 175 um long, 3 um max-
imum width distally, slender, posterior margin
distinctly truncate, distal part of anterior area
densely covered with orally directed fine setae;

crista dorsalis absent; megaseta is retractable and
orally projecting, inserted medially on a broadly
triangular prominence. HR (GC/GS), 2.09; HV
(TL/GS.10), 1.1.

Larva: unknown.

4. Remarks and differential
diagnosis

Pertinent distinctive morphological charac-
ters found in the male adult and pupal exuviae of
H. crenophila sp. n., as well in the male adult of
H. helenae sp. n. are highlighted in the following
taxonomic discussion.

Heleniella crenophila sp. n.
Male adult
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H. ornaticollis represents the nearest species
to H. crenophila sp. n. Atypical pertinent charac-
ters found in the male adult are clearly highlight-
ted in Fig. 1 and Photos 1-2.

- Postnotum (Fig. 1A) with 7 setae placed in a
specific distribution pattern, is differently fig-
ured in H. ornaticollis (MOUBAYED 2026, Fig. 1E);

- Virga (Fig 1B-C, Photo 1A) is not reaching
(ending before) posterior margin of tergite IX,
consisting of 3 narrowing rods, while is com-
posed of one single thick linear rod in H. ornati-
collis as illustrated in MOUBAYED (2026, Fig. 1F)
and Photo 2;

- Sternapodeme with transverse part bearing
a triangular lateral horn-like projection as in
Photo 1B;

- Phallapodeme (Fig. 1D; Photo 1C) linearly
thick without basal crotchet-like, is bearing a dis-
tinct crotchet-like on basal part in H. ornaticollis
(MOUBAYED 2026, Fig. 1G);

- Anal point (Fig. 1B, E-F; Photo 1D) present,
markedly swollen medially, is cup-like shaped in
H. ornaticollis as figured in BRUNDIN (1956, Fig.
107);

- Inferior volsella (Fig. 1BG; Photo 1E) broadly
triangular, proximal margin markedly swollen,
distal area with a typical transverse row of dis-
tinctive setae; is lacking a transverse row of setae
on posterior part, differently shaped in H. ornati-
collis as illustrated by BRUNDIN (1956, Fig. 107)
and LANGTON & PINDER (2007, Fig. 161A) and
Photo 2;

- Gonostylus (Fig. 1H, Photo 1F) is similarly
shaped asin H. assiana (MOUBAYED 2026, Fig. 1F)
and H. ornaticollis (Photo 2) with a distinct pos-
terior crista dorsalis, is otherwise shaped in
BRUNDIN (1956, Fig. 107), LANGTON & PINDER
(2007, Fig. 161A) and Photo 2.

Pupal exuviae

- Anteromedian patch of spines on sternite I
(Fig. 2C), is absent in H. ornaticollis and H. ser-
ratosioi as reported by RINGE (1976) and LANG-
TON (1991);

- Apical transverse row of patches typically
present on tergites III-IX and sternites V-IX, is
present on tergites II-IX and sternites III-IX in H.
ornaticollis;

- Distribution pattern of armament on last
segments (Photo 3) is differently represented in
H. ornaticollis and H. serratosioi as illustrated in
RINGE (1976) and LANGTON (1991).

Heleniella helenae sp. n.
Male adult

H. gaultieri and H. helvetica appear to be the
nearest Heleniella species to H. helenae sp. n. In
particular, H. gaultieri resembles much more to
H. helenae sp. n. and therefore it can be consid-
ered as a sister species of the new species.

- Postnotum (Fig. 3A) with 11 setae placed in a
specific distribution pattern, is bearing 8 setae in
H. gaultieri (Fig. 31);

- Anal tergite bands interrupted medially, pro-
gressively narrowing distally (Fig. 3B, Photo 4B);
differently figured in H. gaultieri (Fig. 22 in MOU-
BAYED-BREIL & GAULTIER 2018);

- Transverse sternapodeme with a specific
lobe-like lateral projection (Photo 4C), is other-
wise shaped in H. gaultieri (Fig. 23 in MOUBAYED-
BREIL & GAULTIER 2018);

- Phallapodeme (Fig. 3D, Photo 4D) linearly
thin, basal expansion long crotchet-like shaped,
is much thicker with a shorter basal crotchet in H.
gaultieri (Fig. 3]);

- Anal point (Fig. 3BEF; Photo 4E) unusually
cylindrical to tube shaped, parallel-sided medi-
ally and distally (Fig. 3BE), dorsal hump low
(clearly visible in lateral view, Fig. 3F); otherwise
shaped in H. gaultieri which is bearing a well de-
veloped dorsal hump (Fig. 3LM) giving appear-
ance of a drop-like apex as in MOUBAYED-BREIL &
GAULTIER (2018, Figs 18, 22);

- Inferior volsella (Fig. 3B, G; Photo 4F)
broadly triangular, with a typical tapering apex,
is differently shaped in H. gaultieri (Fig. 3N),
bearing a much longer finger-like apical partasin
MOUBAYED-BREIL & GAULTIER (2018, Fig. 22);
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- Gonostylus (Fig. 3H, Photo 4G) slender with
a typical truncate posterior margin, antero-pos-
terior area densely covered with fine orally di-
rected setae (Fig. 3H), megaseta well projecting
orally; is distinctly massive, lacking orally di-
rected setae on antero-posterior part (Fig. 30),
with rounded posterior margin, megaseta less
projecting as illustrated in MOUBAYED-BREIL &
GAULTIER (2018, Figs 25-27).

5. Ecology and geographical
distribution

H. crenophila sp. n. is a strictly stenothermic
and crenophilous species collected as pharate
and Pe in a calcareous cold spring. Enriched
shaded lotic habitats with abundant aquatic and
subaquatic plants represent the favourable mi-
crohabitats for larval populations. Emergence
period: early to late spring.

Occurrence of H. crenophila sp. n. in the Mar-
itime Alps indicates that it is more widespread in
other similar zones of streams and rivers located
in south-eastern France.

Male adults of H. helenae sp. n. were collected
in the upper glacial stream of the River Tét (E-
Pyrenees, Massif of Carlit, alt. 2300-2100 m). Its
discovery in such preserved lotic habitats rein-
forces the importance of pristine headwaters and
cold enclaves in the preservation and persistence
of autochthonous glacial relic species. The new
species is typically rheophilic and representative
of glacial cold stenothermic streams. Emergence
period: late spring.

Geographical distribution of H. helenae sp. n.
is apparently restricted to the upper rhithral sec-
tions of the River Tét and therefore can be ex-
pected to occur in other similar areas all around
the Pyrenees. This indicates and reinforces the
importance of pristine headwaters and cold en-
claves in the preservation and persistence of au-
tochthonous glacial relic species.

The two described new species are very rare
in France. Therefore, they can be considered as
biological indicators of the global warming and

climate change in this local biogeographical re-
gion. They both belong to the crenobiontic and
crenophilous community of species as docu-
mented by LINDEGAARD (1995).

To date, four Heleniella species were hitherto
known from France: H. dorieri, H. gaultieri, H.
ornaticollis and H. serratosioi. Consequently, the
descriptions of H. crenophila sp. n. and H. hele-
nae sp. n. increase the total number to six from
this country. Currently, the genus is represented
by three species in the French Alps (dorieri, or-
naticollis, serratosioi) and by only two species in
Eastern Pyrenees (ornaticollis and H. serrato-
sioi). Consequently, the presence of H. crenoph-
ila sp. n. and H. helenae sp. n. increases the total
number in the genus to four and to three valid
species from these two regions.

Associated species encountered in the same
locality as H. crenophila sp. n. include:

Boreoheptagyia legeri (Goetghebuer, 1933);
Diamesa bertrami Edwards, 1935; D. cinerella
Meigen, 1835; D. hamaticornis Kieffer, 1924; D.
insignipes Kieffer, 1908; D. latitarsis (Goetghe-
buer, 1921); D. modesta Serra-Tosio, 1968; D.
zernyi Edwards, 1933; Pseudodiamesa branickii
(Nowicki, 1873); Bryophaenocladius subvernalis
(Edwards, 1929); Chaetocladius dentiforceps (Ed-
wards, 1929); C. laminatus Brundin, 1947; C. me-
laleucus (Meigen, 1818); C. perennis (Meigen,
1830); C. suecicus (Kieffer, 1916); Eukiefferiella
brehmi Gowin, 1943; E. brevicalcar (Kieffer, 1911);
E. coerulescens (Kieffer, 1926); E. fittkaui Leh-
mann, 1972; E. minor (Edwards, 1929); Krenos-
mittia camptophleps (Edwards, 1929); Metri-
ocnemus atriclava Kieffer, 1921; M. eurynotus
(Holmgren, 1883); M. fuscipes (Meigen, 1818); M.
hirticollis (Staeger, 1839); Parametriocnemus sty-
latus (Sparck, 1923); Rheocricotopus effusus
(Walker, 1856); Thienemannia gracilis Kieffer,
1909; Thienemanniella acuticornis (Kieffer,1912);
T. obscura Brundin, 1947; Tvetenia bavarica
(Goetghebuer, 1934); Rheotanytarsus curtistylus
(Goetghebuer, 1921); R. distinctissimus (Brundin,
1947).

Associated species encountered in the same
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locality as H. helenae sp. n. include:

Boreoheptagyia legeri (Goetghebuer, 1933);
Diamesa aberrata Lundbeck, 1898; D. bertrami
Edwards, 1935; D. bohemani Goetghebuer, 1932;
D. cinerella Meigen, 1835; D. modesta Serra-To-
sio, 1968; D. thomasi Serra-Tosio, 1970; D. velet-
ensis Serra-Tosio, 1971; Pseudodiamesa branickii
(Nowicki, 1873); P. nivosa (Goetghebuer, 1928);
Pseudokiefferiella parva (Edwards, 1932); Syndia-
mesa edwardsi Pagast, 1947; S. hygropetrica (Kief-
fer, 1909); Bryophaenocladius subvernalis (Ed-
wards, 1929); Chaetocladius guisseti Moubayed,
2017; C. laminatus Brundin, 1947; C. suecicus
(Kieffer, 1916); Eukiefferiella fittkaui Lehmann,
1972; E. minor (Edwards, 1929); Krenosmittia bo-
reoalpina (Goetghebuer, 1944); K. camptophleps
(Edwards, 1929); Parametriocnemus boreoal-
pinus Gowin & Thienemann, 1942; Rheocri-
cotopus effusus (Walker, 1856); Thienemannia
gracilis Kieffer, 1909; T. valespira Moubayed-
Breil & Ashe, 2013; Tvetenia bavarica (Goetghe-
buer, 1934).
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