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A description of the adults and pupal exuviaePafatanytarsus fontinalisp. nov. is provided based on
associated material of pharates and pupal exuwilected in some karstic springs located in souther
France. The pupal exuviae keys in thituberculatuscomplex. Worldwide there are currently about 55
valid species oParatanytarsusof which 15 are reported from continental Fraand Corsica. Taxonomic
remarks and comment on the ecology and geograpdigtabution of the new species are given.

Paratanytarsus fontinalis sp. nov., un élément crénophile confiné aux soursdarstiques du
Sud de la France [Diptera, Chironomidae, Tanytarsiij

Mots-Clés : Diptera, ChironomidaBaratanytarsus fontinalisp. nov., sources karstiques, S-France, con-
servation.

Les adultes male et femelle et I'exuvie nymphalddeatanytarsus fontinalisp. nov., sont décrits a partir
d’un matériel composé de pharates et d’exuvies imahes, collecté dans plusieurs sources karstiques d
Sud de la France. L'exuvie nymphale se rapprocheamplexebituberculatus La présente description
porte le nombre total d’espéces mondialement caappartenant au genfParatanytarsusx pres de 55,
dont 15 sont signalées de France continentale €bdse. La position systématique, I'écologie etitird
bution géographique de la nouvelle espéce sont eu@es.

1. Introduction

A total of 24 species in the genBaratanytarsusrhienemann & Bause (includirigy fontin-
alis sp. nov.) are known from the western Palaearcticdfe, North Africa and the Middle
East). Taxonomic studies on the genus, coveringt mbgshe western Palaearctic, include
THIENEMANN (1951), RALMEN (1960), Reiss (1968), $iILoVA (1976), SWEDAL & LANGTON
(1977), REIss& SAWEDAL (1981), GekA (2011), and MUBAYED-BREIL et al. (2012). World-
wide there are currently 55 valid speciesPafratanytarsusand the genus is reported from all
zoogeographical regions except Oceania and Antarctbince the publication of H&S &
SAWEDAL (1981) an additional six western Palaearctic g®eare recognised. grimmii
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(Schneider, 1885) (a widespread parthenogenetiiespeedescribed byANGTON et al. (1988),
P. paralaccophilusGitka & Paasivirta, 2008 (from Finland) §BA & PAASIVIRTA 2008),P.
praecellensGitka, 2009 (from the United Arab Emirates) (& 2009), P. corsicanusMou-
bayed-Breil, Ashe & Langton, 2012 (from CorsicR), curvispinusMoubayed-Breil, Ashe &
Langton, 2012 (from Lebanon) afd oconnoriMoubayed-Breil, Ashe & Langton, 2012 (from
southern France) (MUBAYED-BREIL et al. 2012).

A total of 15 species are currently reported framtéiental France and CorsicaallliLLE &
SERRA-TOSIO 1996, DELETTRE 2001, LAVILLE & LANGTON 2002, MOUBAYED-BREIL 2007,
MOUBAYED-BREIL & ASHE 2012, MOUBAYED-BREIL et al. 2012, &THER & SPIES2013).The
pupal exuviae of the new species resembles thoge bituberculatus(Edwards, 1929) and
other related species (e. corsicanusP. curvispinusand P. oconnorj. The male adult keys
close toP. lauterborni(Kieffer, 1909). Taxonomic remarks and commentgh@ecology and
geographical distribution of the new species aowiged.

In thebituberculatuscomplex, based on the morphology of both maletaahd pupal exuvi-
ae, there appear to be several species groupslinglone centred oR. bituberculatuswvhich
includes two specie$( curvipennisandP. oconnorj recently described by ®UBAYED-BREIL
et al. (2012) and another which currently includaely P. corsicanus Care must be taken when
identifying pupal exuviae which key . bituberculatusn LANGTON (1991) and BNGTON &
VISSER(2003), as there is a risk of misidentifying pupaliviae similar td°.bituberculatusasP.
bituberculatus

Further investigations on material from Europe, tNakfrica and Near East are necessary to
determine if imaginal and pupal features suppoche@her and enable the formal creation of
species groups within the gerldgratanytarsus

The new species keys in th&uberculatuscomplex.P. bituberculatusappears to be absent
from southern France and Lebanon where other sigtecies are found. A description Bf
fontinalis sp. nov., is provided based on material composeidlynaf associated material of
pharates and pupal exuviae collected in some kasgtiings located in southern Fran&e-
marks on the taxonomic position, ecology and kngeographical distribution are also given.

Unfortunately, the biological quality of both watend sediment in wetland areas including
springs and coastal rivers is seriously damageth&ympact of organic and chemical pollution
everywhere around the Mediterranean Basin. Furthexjrdespite extensive investigations dur-
ing the last three decades in the coastal ecosystesnuthern continental France, only a few
pharate adults and pupal exuviae belonging tdPgmatanytarsus bituberculatesomplex have
been obtained.

2. Material and methods

In the adult, the head, thorax, abdomen and agaheet were cleared of musculature in 90%
lactic acid, which took a minimum of 20-30 minutagt material can be left overnight at room
temperature without any detrimental effect or damabhe specimens were checked under a
binocular microscope after 20 minutes in lactidaoi determine how the clearing was progress-
ing. When clearing was complete the specimens washed in two changes of 70 % Ethanol to
ensure that all traces of lactic acid were remo@ampared to clearing with potassium hydrox-
ide, or other clearing solutions, no deterioratidrihe typical “original” structure is reported by
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using lactic acid. All examined material (adultsdgrupal exuviae) was mounted in polyvinyl
lactophenol but other traditional mountants sucltagaral or Canada balsam can be used. Be-
fore the final slide preparation was made the hygapn was viewed laterally (to draw a side
view of the anal point) and ventrally to examinedoaw the median volsella before the hypo-
pygium was turned into its permanent dorsal pasiiad covered with a coverslip. If several
adult specimens are available the eye on one kiolelds be dissected from the head, which en-
sures that the hairs on the inner margin of eyereme clearly visible.

Terminology follows that of &THER (1980) and BNGTON & PINDER (2007) for the male
imago, and &THER (1980) and BNGTON (1991) for the pupal exuviae.

3. Description of Paratanytarsus fontinalis sp. nov.

Type material

Holotype: FRANCE: Hérault, Bueges karstic springs e village of Mejanel, altitude 160 m;
11.1X.2013, leg. J. Moubayed-Breil, 1 male adultumed on a single slide in polyvinyl lactophenol
mountant.

Paratypes: pharate adults (2 males, 2 femaleg)upél exuviae (10 male and 20 female), same Igcalit
and same date as holotype. Type material is degbsitthe collection of the Zoologische Staatssamigl
(ZSM), Munich, Germany.

Etymology: The namefontinalis’ belongs to the genitivefontis (fong in Latin, which
means fountain; name referring to the type localftyhe Bueges karstic spring located in south-
ern France.

1 . v F o b 0 <
Photo 1. The karstic spring of Bueges (type locplidérault dept, S-France.
Photo 1. La source karstique de la Buéges (lodsfite), Hérault, Sud de la France.
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Diagnosis

The male adult oP. fontinalissp. nov. keys near the three following spediesitubercula-
tus, P. lauterborni and P. oconnomistinguishing features for the male are: hairespnt on
proximal and distal part of inner margin of eyeajppbearing sensilla clavata on segment 5,
basal area ofdand ¥' palpomeres with a patch of minute macrotrichiaralx with a markedly
distinct scutal tubercule mediodorsally; sternapoelavith a projected base, bearing two charac-
teristic pointed horns; anal point wider at base progressively narrowed distally with rounded
apex, in lateral view crests include 1 projectingalp medially; circumference of superior
volsella broadly triangular, downwardly orientatetth a narrowed basal angle, median inner
margin straight (not concave as lauterborn); digitus uniformly elongated towards apex,
and ending with a rounded apex; median volsellatshaiformly elongated, not flattened distal-
ly, bearing 5-6 spatulate setae apically, postariargin with numerous setae bent downwards;
inferior volsella with basal half swollen, bilobagically, curved inwards, outer margin sinuous,
ventral setiferous lobe bearing 10-11 straight sledder setae (4 apical, directed downwards; 5-
6 orally projecting on inner margin; 1 bent down@son outer margin).

Female adult (Figs 15-19): AR 0.35; ventrolatenadl alorsomesal lobes of gonapophysis
VIII swollen distally; apodeme lobe rounded mediallentrolateral lobe well extended vertical-
ly; gonocoxite lobe-like, bearing 5-6 setae; tardX cup-like, nearly semi-circular, with 23-24
setae in 4 rows; sternite VIII with 13-14 setaemB®l capsules subtriangular bearing 6-7 setae
on inner margin and 10-12 setae dorsally. Spermatluiicts with loops and separate openings.

Pupal exuviae characters key close to thodstaoberculatusbut can be separated by the fol-
lowing features: thoracic suture with dense graimia on proximal and median part; scutal
mound distinctly domed and densely granulose; peavlon the wing sheath short, well sepa-
rated from the nose; male pupal exuviae with megiatch on tergite IV semicircular and bi-
lobed, bearing dark short to medium sized spinesctiid posteriorly; genital sac of male cov-
ered with granulations as . bituberculatusand P.corsicanus genital sac of female smooth,
lacking granulations apically as kh bituberculatus

Male imago

(n = 3; male pharate adults; Figs 1-7, 8-9, 11-14)

Medium sized species. Total length 3.80-4.15 mmngMength 2.30 mm. Brown to dark
brown in general. Head brown to dark brown withhbeyes and pedicel brownish. Antenna with
dark brown segments. Palpomeres with brownish seggm&horax brown to dark brown with
black mesonotal stripes; mesosternum, scutellumpaosternum dark brown. Wing with both
membrane and veins brownish. Legs brown to darkvbraAbdomen and anal segment dark,
anal point and IX tergite brown.

Head. AR 1.2. Eyes with bare ommatidia; hairs presa anterior and posterior half of inner
margin of eyes (Fig. 1). Clypeus with 15-17 setsgaled in 5 rows. Palp with 5 segment8, 4
and 3" palpomeres (Fig. 2) bearing patch of minute mitcbia basally; last segment bearing
minute sensilla chaetica apically, length (in urhpalpomeres: 31, 35, 63, 125, 151. Antenna
with 13 flagellomeres, 1.12 mm long, ultimate flhgmere 610 um long, bearing 1 apical seta
(Fig. 3) and numerous sensilla clavata. Frontakfcles (Figs 4-5) with pointed or rounded
apex. Coronal triangle well marked bearing 4 sratut coronal setae. Temporal setae 7, in-
cluding 3 inner and 4 outer verticals.
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Figures 1-7. Male imago &faratanytarsus fontinalisp. nov. Hairs on inner margin of eyes (1); palpo-
meres 4 and 5 (2); antenna, last flagellomerefi@tal tubercles (4-5); hypopygium, dorsal (left)d

ventral (right) (6); spatulate setae of median eids(7).

Figures 1-7. Imago méle daratanytarsus fontinalisp. nov. Pubescence de la membrane interne des yeu
(1) ; segments 4 et 5 du palpe (2) ; antenne, eleseigment (3) ; tubercules frontaux (4-5) ; hygep(6),

vue dorsale (a gauche) et ventrale (a droite)essgpatulées de la volsella médiane (7).
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Figures 8-14. Male imago &faratanytarsuspp.Paratanytarsus fontinalisp. nov.: anal point in lateral
view (8); distal part of anal tergite bands (9)algooint in ventral view (11); superior volsell&2ji1
median volsella (13); inferior volsella (18. lauterborni distal part of anal tergite bands (10).

Figures 8-14. Imago male @aratanytarsuspp.Paratanytarsus fontinalisp. nov. : pointe anale en vue
latérale (8) ; partie distale des bandes du teggite (9) ; pointe anale en vue ventrale (11) seltd supé-
rieure (12) ; volsella médiane (13) ; volsella irgare (14)P. lauterborni partie distale des bandes
du tergite anal (10).

Thorax. Scutellum bearing a distinct domed scutbktcle mediodorsally. Thoracic setae:
antepronotals absent; 17 biserial acrostichalsgdi3ocentrals, often biserial; 0-1 prealars; 2
humerals; 8 uniserial scutellars.

Wing. All veins bearing setae except M; membraneeoed with macrotrichia progressively
becoming denser in distal %. Anal lobe weak, squbana.

Legs. Pulvilli well developed, a little longer thataw; tibial comb of PIII semicircular,
composed of 18-19 short spines with rounded apfeaqual size (about 35-37 um long). Length
(um) and proportions of legs:

fe ti tay tep tas teu tas LR BV SV
Pl 795 | 648 865 447 391 320 150 133 176 167
Pl 822 753 420 264 1585 130 115 051 3.00 3|75
P 1l 935 895, 595 405 310 203 122 0.67 233 3.08

LR = Length of first tarsomere adivided by length of tibia (ti); BV = Combined letigof femur (fe),
tibia and ta divided by combined length of tarsomerests; SV = Ratio of femur plus tibia
to first tarsomere (i
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Hypopygium (Fig. 6). Tergite I1X subtriangular, biear 4 setae situated mediodorsally on 2
weakly projecting tubercles, 6 setae present tiistAhal tergite bands relatively thin, becoming
gradually thinner near the base of the anal ppatallel sided medially and terminated on each
side with an outwards arc close to the base ofatt@ point crests. Anal point in dorsal view
(Fig. 6) 37-39 um long, maximum width 31 um at haserowed distally with rounded apex; in
lateral view (Fig. 8) crests include 1 pointed peatdially; 6 setae present basally including 3
on each side (laterally) (Figs 6, 8); in ventradwi(Fig. 11), 7 setae in 2 rows. Sternapodeme
projecting, bearing two characteristic pointed hitka projections. Circumference of superior
volsella broadly triangular (Figs 6, 12), downwagrdirientated with a narrowed basal angle,
median inner margin straight (not concave a#$inauterborn), digitus uniformly elongated
towards rounded apex. Median volsella (Figs 6-7, stirt, not flattened distally, bearing 5-6
elongated lamellate setae (15-17 um long), postenargin with numerous setae bent down-
wards. Inferior volsella (Figs 6, 14) with basallfhgwollen, bilobed apically, inner margin
curved inwards, outer margin sinuous; in dorsalvwyi8-20 stout orally projecting setae; ventral
setiferous lobe bearing 10-11 setae (4 straightstamtier apically, 5-6 on inner margin and 1 on
outer margin). Gonocoxite moderately swollen attraninner base, which bears dense mi-
crotrichia; inner basal margin bearing 4 stouteediéistal one is much stouter and longer than the
preceding. Gonostylus subtruncate apically, beasrgyrows of fine long setae on inner margin
(about 8-9 setae).

Female imago
(n = 2, female pharate adults; Figs 15-19)

Colouration as in the male adult. Large sized gseciotal length 3.90-4.40 mm. Wing
length 1.20-1.30 mm. Antenna length 0.165-0.175 mm.

Head. AR 0.35. Eyes with bare ommatidia; hairs gmesn anterior and posterior half of in-
ner margin of eyes (Fig. 1). Clypeus with 34-36aseplaced in 7-8 rows. Palp 5-segmented,
segments 1-4 (Fig. 2) bearing circular patch ofut@mmicrotrichia basally, last segment bearing
minute sensilla chaetica apically, length (in urhpalpomeres: 31, 35, 63, 125, 151. Antenna
(Fig. 15) 5-segmented, 403 um long; length (in wh¥egments 1-4: 87, 61, 76, 76, ultimate
flagellomere 103 pm long; segments 1-4 with a réWong setae, last segment bearing 1 apical
setae and numerous sensilla clavata. Temporal 8etaeluding 3 inner and 4 outer verticals.

Thorax. Scutellum bearing a distinct domed scutbktcle mediodorsally. Thoracic setae:
antepronotals absent; 17 biserial acrostichalsgd/3ocentrals often biserial; 0-1 prealars; 2
humerals; 8 uniserial scutellars.

Wing. Brachiolum with 2 setae. All veins bearingaseexcept M; membrane covered with
macrotrichia progressively becoming denser in tistaAnal lobe weak. Squama bare.

Genitalia in dorsal and ventral view (Figs 16-19gntrolateral and dorsomesal lobes of
gonapophysis VIl swollen distally (Figs 16-17);caleme lobe domed medially; ventrolateral
lobe well extended vertically. Gonocoxite lobe-likearing 5-6 setae. Tergite 1X (Fig. 18) cup-
like, nearly semi-circular, with 23-24 setae inoWs. Sternite VIII (Fig. 16) with 13-14 setae.
Seminal capsule pear-shaped. Cercus subtriandpglaring 6-7 setae on inner margin and 10-12
setae dorsally. Spermathecal ducts with loops epdrate openings.
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Figures 15-19. Female imagoRératanytarsus fontinalisp. nov. Antenna (15); hypopygium in ventral
view (16) including gonapophysis VIII, sternite Y/Igonocoxite and cercus; dorsomesal, ventrolaterdl
apodeme lobes (17); tergite 1X in dorsal view (k&xcus (19).

Figures 15-19. Imago femelle &aratanytarsus fontinalisp. nov. Antenne (15) ; hypopyge en vue ven-
trale (16), gonapophyse VI, sternite VIII, gona@e et cercus ; lobes dorsomésal et ventrolagirbe
de I'apodéme (17) ; tergite IV en vue dorsale (1&rcus (19).

Pupal exuviae, male and female

(n =6, 3 male and 3 female; Figs 20-30)

Total length: male 3.80-4.25 mm, female 4.00-4.50.rRupal exuviae dP. fontinalissp.
nov. key close to those of théuberculatusgroupand thecorsicanusgroup.

Cephalothorax (Figs 20, 21-24). Frontal tubercldege but not domed (Fig. 20), frontal se-
tae 105-110 um long. Thoracic suture with densagations on proximal and median part (Fig.
21); scutal hump distinctly domed and densely dga@s®y wing sheath with a short pearl row,
15-17 pearls (Fig. 24), well separated from theenos
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Figures 20-30Paratanytarsuspp., pupal exuviae. Male and female pupal exuvidaratanytarsus
fontinalissp. nov.: frontal apotome (20); cephalothorax (@thuding scutal hump and granulations on
thoracic suture; apical part of wing sheath (24nament of abdominal segments II-VI of male (2WMl
of female (28); anal segment of male in dorsalemdral view (29), genital sac of male (29a) anddée
(29b); anal comb (30). Cephalothorax including huang granulations on thoracic suture®fbitubercu-
latus (22),P. oconnori(23); pearl row on apex of wing sheath Bf-bituberculatug25), P. oconnori(26).

Figures 20-30Paratanytarsuspp., exuvies nymphales. Exuvies nymphales m&tnetlle deParata-
nytarsus fontinalisp. nov. : piece frontale (20) ; céphalothoray (ptotubérance du scutum et granulation
de la suture thoracique ; partie apicale du fourgdaire (24) ; ornementation des segments abdaemita

VI du male (27), IlI-VI de la femelle (28) ; segntemal du male, vue dorsale et ventrale (29), sada
du male (29a), de la femelle (29b) ; peigne an@).(@éphalothorax, protubérance du scutum et grtanla
de la suture thoracique d@: bituberculatug22),P. oconnori(23) ; rangée apicale de perles sur le four-
reau alaire deP. bituberculatug25),P. oconnori(26).
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Abdomen. Armament of abdominal segments as in Eig28: 1I-VI (male, Fig. 27), llI-VI
(female, Fig.28). Transversal hook rows on tergite Il with 10Bsicrochets. Postero-median
patch of spines on tergite 11l bearing 15-17 lopines on each side, longest spines are inserted
in a curved line; Seta D5, 95-105 um long, taeniktedian patch of spines: tergite V dark,
semicircular with concave posterior margin (matejal (female), 4 longer spines project poste-
riorly; tergite VV semicircular in male, oval in feie, bearing 4-6 short spines bent downwards;
tergite VI, subcircular with small spines (malejstdlike with faint spines (female). Number of
lateral filaments “taeniae” on segments VI-VIII: 4, 5. Anal comb of segment VIII (Fig. 30)
with 8-9 spines, bent outwards. Anal lobe (Fig.,29ale; 29b, female) with 1 long dorsal tae-
nia, fringe with 53-58 taeniae. Genital sac of n@dgered with granulations as h bitubercu-
latus and P. corsicanus genital sac of female (Fig. 34) lacking granwala$ apically as irP.
bituberculatus

Larva
Known but not described.

4. Taxonomic position

P. fontinalissp. nov. belongs to tHatuberculatusgroup based on both adult and pupal char-
acters. Nevertheless, the new species keys cloBe lauterborniin the male adult and pupal
exuviae based on the key to the geRasatanytarsusprovided by RISS & SAWEDAL (1981)
and MOUBAYED-BREIL et al. (2012). In the male adult, the new spec#s be easily separated
from other related species by the following comhboraof charactergresence of 2 tubercles on
distal part of anal tergite bands, visible in dbrdaw of anal tergite (Figs 6, 9) and in lateral
view of anal point (Fig. 8); superior volsella stuggular with straight median inner margin;
apical spatulate setae on median volsella elongatéetior volsella with a sinuous outer mar-
gin, ventral setiferous lobe bearing 10-11 distinptaced setae (4 apically, 5-6 on inner margin,
1 on outer margin).

Pupal exuviae oP. fontinaliskeys to thebituberculatusgroup based on the absence of a tho-
racic horn (IANGTON 1991, couplet 29)it can be separated from other related exuvia¢hby
following characters: lack of thoracic horn (presienP. lauterborn); shape of the scutal hump
and distributional pattern of granulations on tlearauture; location and number of pearls in the
pearl row on the wing sheath (15-17); shape anth fofr median patch of spines on tergites IV-
VI of both male and female exuviae.

5. Key to related known adult males and pupal exugie
(Modified from MOUBAYED-BREIL et al. 2012)

Male adults

1. Anal tergite without tubercles medially; Anatdiége bands terminating abruptly, well before
base of anal point; Anal point (in dorsal view) &dbasally, constricted medially, expanded
apically to drop-like apex (in lateral view) trianlgr; Superior volsella suboval; Digitus long
and finger-like, equally broad, with rounded apkbedian volsella short, triangular bearing
only long bristle-like setae; Inferior volsella widat base, straight and uniformly tapering,
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bearing 2 widely spaced setae ventrally, ventréfeseus lobe absentc@rsicanusgroup)
.......................................... P. corsicanusvioubayed-Breil, Ashe & Langton (Corsica)

Anal tergite with or without tubercles medialknal tergite bands terminating near base of
anal point; Anal point (in dorsal view) evenly tape to rounded apex (in lateral view) not
triangular; Superior volsella subcircular, subtgalar or subrectangular; Combination of
digitus, median volsella and inferior volsella ra® described above (othBaratanytarsus
groups) [NOt KEYEA]......uuuurriiiieeeee e e e e e e e e s ee s e e e e ae e e e s hituberculatusgroup (2)

. Median volsella with simple setae; Digitus vergad basally, abruptly constricted medially,
and evenly continuing to rounded apex. Anal tergiith weakly developed tubercles medi-
ally P..oconnoriMoubayed-Breil, Ashe & Langton (southern France)

Median volsella with spatulate lamellae (Figs, @-3); Digitus not as above, with pointed or
rounded apex; Anal tergite with very distinct tutles medially (Figs 6, 9) .......c.ccvvvvrrinnnen. 3

. Inferior volsella straight, with a triangulatl® projecting beyond the inner margire(8s&
SAWEDAL 1981, Fig. 9), ventrally bearing 4 setae on amlistsubapical lobe; Tubercles on
anal tergite smaller, usually with 2 setae (rafebeta); Median volsella, short and broad, not
tapering, with simple setae and 10 to 11 spatudatae distally, simple setae reaching to
about one-half length of inferior volsella (MBAYED-BREIL et al. 2012, Figs 42, 55);
Palpomeres 3 (apically) and 4 (basally and apipailyith patches of microtrichia
......................................................................................... P. bituberculatugEdwards)

Inferior volsella bent inwards apically, ventsatiferous lobe with or without a distinctive
tuft of dark setae on inner margin, ventrally begr8 to 4 stout setae, with or without a dis-
tinctive subapical lobe; Median volsella with baimple setae and about 4 to 6 spatulate se-
188 ISTAUlY ..o e 4

. Tubercles on anal tergite larger, each with 4 getae; Median volsella triangular, tapering
towards apex, simple setae almost reaching tipfefior volsella; Inferior volsella uniform-
ly elongated, dista¥, swollen and bearing a tuff of short dark seta altysventral setiferous
lobe with 3 stout setae projected downwards; Pagwem4 and 5 lacking patches of mi-
crotrichia ........coooecciviieie e P. curvispinudMoubayed-Breil, Ashe & Langton
(Lebanon)

Tubercles on anal tergite weaker, each with 2es€figs 6, 9); Median volsella subtriangu-
lar, uniformly tapering towards apex, with both plmsetae and about 5 to 6 spatulate setae
distally, simple setae short, some distal setaereaehing tip of spatulate lamellae (Figs 7,
13); Inferior volsella strongly curved inwards, tdis/, swollen and bilobed, ventral setifer-
ous lobe bearing 10-11 setae (4 projecting downsyaseb orally directed, located on inner
margin; 1 on outer margin) (Figs 6, 14); Palpomeresd 5 bearing patches of microtrichia
basally (Fig: 2) ...eeeeeeiieiiiiiieeeeeeeecieee e P. fontinalissp. nov. (Southern France)

Pupal exuviae

. Thoracic horn present; Pearl row on wing sheaisent or absent, when present, pearl row
is usually short, stopping well before nose; Humgsature of thorax present or absent; when
hump is present, granulations are dense ..........otherParatanytarsugroups [Not keyed]

Thoracic horn absent; Pearl row present, eitleey \ong or short (MUBAYED-BREIL et al.
2012, Figs 19-22); Hump on thoracic suture presasually distinct (MVUBAYED-BREIL et
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al. 2012, Figs 15, 17-18) or indistinct (UBAYED-BREIL et al. 2012, Fig. 16)
......................................................... corsicanusgroup andituberculatusgroup (2)

2. Pearl row very long, almost reaching the noseBhYED-BREIL et al. 2012, Fig. 19); Me-
dian patch on tergite VI consists of short spind®YBAYED-BREIL et al. 2012, Fig. 27);
Thoracic hump large, smoothly rounded, domed, withute faint granulations, only anteri-
or part of suture with dense granulations; D5 Ogite [l taeniate; Apical margin of anal
lobe straight¢orsicanusgroup) .. ..P. corsicanus

- Pearl row short, stops well before the nose)l(JBlAYED -BREIL et aI 2012, Flgs 20-22); Me-
dian patch on tergite VI with dark points or begrfaint short spines; Thoracic hump and su-
ture granulations not as described above(BhYED-BREIL et al. 2012, Figs 16-18); D5 on
tergite Il taeniate or bristle-like; Apical margiaf anal lobe roundedbituberculatus
0 (0 11 ] ) 3

3. Thoracic suture without anterior and posteri@nglations, hump weakly domed, indistinct,
indicated by a cluster of faint granulations MBAYED-BREIL et al. 2012, Fig. 16)
............................................................................................................ P. bituberculatus

- Thoracic suture with anterior and posterior gtations, hump distinct, pointed or strongly
granulose (MUBAYED-BREIL et al. 2012, FIgS 17-18)....cccuiiieaiiiiiiiiieeee e 4

4. Hump on thoracic suture distinct and bent bac#ggpointed apically (MUBAYED-BREIL et
al. 2012, Fig. 17); Median patch on tergite VI alar, composed of dark points (M-
BAYED-BREIL et al. 2012, Fig. 30); D5 on tergite Ill bristigd ................... P. curvispinus

- Hump on thoracic suture distinct, strongly orakly domed; Median patch on tergite VI
subcircular in the male, semicircular in the feméde otherwise), composed of black to
blackish spines or spinules; D5 on tergite Hlfa@..............ccoooe i, 5

5. Median patch on tergite VI circular, composediistinct black spines .......... P. oconnori

- Median patch on tergite VI subcircular in the endFig. 27), semicircular (dish-like) in the
female (Fig. 28), composed of small sized blackgines.................. P. fontinalissp. nov.

6. Ecology and geographical distribution

The new species is believed to be a typical creitmys element, representative of karstic
helocrenes and limnocrenes areas, located at lavierde in southern France. It belongs to the
crenobiontic and crenophilous community of speciesumented by INDEGAARD (1995). As-
sociated crenobiontic species encountered in the dacalities include: Mollusca@Belgrandia
gibba (Draparnaud, 1805)B. marginata(Michaud, 1831,) Bythinella cebennensi@@upuy,
1851); OdonataCalopteryx haemorrhoidaligvander Linden, 1825)Coenagrion mercuriale
(Charpentier, 1840Q)Oxygastra curtisiiDale, 1834); Chironomidaérctopelopia griseipennis
(Wulp, 1859) Krenopelopia binotatgWiedemann, 1817)Paramerina divisafWalker, 1856)
Zavrelimyia barbatipes(Kieffer, 1911) Bryophaenocladius aestivu@Brundin, 1947) B.
nidorum (Edwards, 1929)B. vernalis(Goetghebuer, 1921B. Bryophaenocladiusp.1 (sp.
nov.), Chaetocladius algericudoubayed, 1989C. melaleucugMeigen, 1818) C. perennis
(Meigen, 1830) Corynoneura coronat&dwards, 1924C. lobataEdwards, 1924Eukiefferiella
coerulescens (Kieffer, 1926), E. cyanea Thienemann, 1936,Metriocnemus eurynotus
(Holmgren, 1883),M. fuscipes(Meigen, 1818),M. hirticollis (Staeger, 1839)Qrthocladius
frigidus (Zetterstedt, 1838)). vaillanti Langton & Cranston, 1991). Orthocladiussp.1 (sp.
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nov.), Parametriocnemus valescurensoubayed & Langton, 1999Rheocricotopus effusus
(Walker, 1856)Virgatanytarsusp.1 (sp. nov.).

Larvae ofP. fontinalisoccur in several karstic springs (i.e. Bueges, &lam Cres, Lez,
Douze, Massane, Baillaurie) located in southermégaThe highest density of individuals was
observed at the large karstic spring of Buegestthe locality, Photo), which consists of a long
rectangular pool about 100 m long and 20-30 m widere habitats are very diverse (with lotic
and lentic sections including Helocrenes and Limenes). The main descriptive characteristics
of the sampled spring habitats are: 10 to 300 cepdmmflow area), 50-300 cm deep (outflow
area); temperature (12-13 °C) and conductivity afer (330-450 pS/cm in winter-spring; 410-
550 in summer-autumn). Associated aquatic plargsdn) includeHelosciadium, Nasturtium,
Myriophyllum, Ceratophyllum, Heleocharis, Iris, Ratogeton, Scirpus, Ranunculus, Juncus,
Alisma, Apium, Veronicand Spirogyra

The inflow area includes mainly lotic habitats witlear water. The outflow area mostly in-
cludes lentic habitats and standing waters, chaiaed by a lower biological quality, which is
due to a filtering dam built across the riverbedhaf stream. During periods of low water (sum-
mer-autumn), ecological alteration of the outflonais related to human activities (eutrophica-
tion, increasing turbidity, predominance of filant@us algae), which severely affect the biologi-
cal quality of both water and sediment. Cyanobé#téooms, due to excessive algal growth,
deplete dissolved oxygen and create a hypoxic ‘dmamt’ which lacks sufficient oxygen that
would otherwise ensure an ecological balance betweeaquatic fauna and flora.

In southern France karstic springs are very semsénd vulnerable habitats, which are now
seriously affected and threatened by the impaataoibus adverse human related factors (e.g.
pollution, modification of habitats, farming, tosm planning, camping, flooding, etc.). Most of
these spring habitats constitute hotspots of dityenshich merit greater attention and considera-
tion throughout the Mediterranean coastal regidmene plans for the conservation and preserva-
tion of such threatened areas are rarely implerddnydocal authorities.

References

DeLeTTRE, Y. R. 2001. An annotated checklist of ChironomidBéptera) trapped in Brittany (France)
since 1975Annales de Limnologi&7: 143-149.

GitkA, W. 2009. Order Diptera, family Chironomidae Tribanytarsini.Arthropod Fauna of the UAR:
667-682.

GitkA, W. 2011. Ochotkowate - Chironomidae, plenifanytarsini, postaci doroste, samce. Klucze do
oznaczania owadow Polski. [Non-biting midges - Ohinmidae, tribe Tanytarsini, adult males. Keys
for the Identification of Polish Insects]. Nr 17&rig kluczy. Cz$¢ XX VI, Muchéwki - Diptera, zeszyt
14b.Polskie Towarzystwo Entomologiczne. Biologica SiksiWroctaw, 95 str

GitkAa, W. & L. PAAsIVIRTA. 2008. On the systematics of the tribe Tanytarddmptera: Chironomidae) —
three new species from FinlariEhtomologica Fennical9: 41-48.

LANGTON, P. H. 1991. A key to pupal exuviae of West Palatéa Chironomidae. Privately published.
Huntingdon, England, 386 pp.

LANGTON, P.H. & L. C. V. PINDER. 2007. Keys to the adult male Chironomidae of Brmitand Ireland.
Volume 1 (Pp: 1-239) and volume 2 (Pp: 1-1@&eshwater Biological Association, Scientific Publi-
cationN° 64.

LANGTON, P.H. & H. Visser 2003. Chironomidae exuviae. A key to pupal exuagthe west Palaearctic
region.Amsterdam: Biodiversity Center of ETl. CD-Rom.

LANGTON, P.H., P.S.CRANSTON & P.ARMITAGE. 1988. The parthenogenetic midge of water suppdy s
tems, Paratanytarsus grimmiiSchneider) (Diptera: ChironomidaeBulletin of Entomological Re-



1€ J. MOUBAYED-BREIL & P. ASHE

search,78: 317-328.

LAVILLE, H. & B. SERRA-TOsIO. 1996. Additions et corrections a l'inventaire @ésronomidés (Diptera) de
France depuis 199@nnales de Limnologi&2: 115-121.

LAVILLE, H. & P.H. LANGTON. 2002. The lotic Chironomidae (Diptera) of Cors{€@ance).Annales de
Limnologie,38 (1) : 53-64.

LINDEGAARD, C. 1995. Chironomidae (Diptera) of European cgddngis and factors influencing their
distribution.Journal of the Kansas Entomological Society, Suppl&68 (2): 108-131.

MouBaYED-BREIL, J. 2007. Non-biting midges from Continental Framew records, faunal and biogeo-
graphical outline (Diptera, Chironomida&phemera9 (1): 17-32.

MoOUBAYED-BREIL, J.& P.AsHE 2012. An updated checklist of the Chironomida€ofsica with an out-
line of their altitudinal and geographical distrilmn (Diptera).Ephemeral3 (1): 13-39.

MOUBAYED-BREIL, J., P. ASHE & P.H. LANGTON. 2012. New species #taratanytarsusThienemann &
Bause 1913 (Diptera: Chironomidae) from the Meditezean Region (Corsica, southern France and
Lebanon)Proceeding of the 18th International Symposium oimddbmidae,Trondheim, Norway, Ju-
ly 2011.Fauna Norvegica3l: 183-194.

PALMEN, E. 1960 ParatanytarsusArten (Diptera, Chironomidae) aus d@amesohalinen und oligohalinen
Brackwasser der Finnischen Meerbusémmnales Entomologici Fenni@6: 280-291.

REiss F. 1968. Okologische und systematische Untersuggiuan Chironomiden (Diptera) des Bodensees.
Ein Beitrag zur lakustrischen Chironomidenfauna dasllichen Alpenvorlandegrchiv fir Hydrobio-
logie, 64 (2/3), 323 pp.

REIss F. & L. SAWEDAL. 1981. Keys to males and pupae of the Palaedeetd. JapanParatanytarsus
Thienemann & Bause, 1913, n. comb., with descrigtiminthree new species (Diptera, Chironomidae).
Entomologica Scandinavica, Supplem&hit73-104.

S&THER O. A. 1980. Glossary of chironomid morphologynarology (Diptera: ChironomidaeEntomo-
logica Scandinavica, Supplemdrt 1-51.

S£&THER O. A. & M. SpiEs 2013. Fauna Europaea: Chironomidae. In: P. Beuk &dpe (EdsfFauna
Europaea: Diptera Nematocera. Fauna Europaea versi@6. Internet data base at
http://www.faunaeur.org. pdf. [Published April 2013

SAWEDAL, L. & P.H. LANGTON. 1977. Redescription dParatanytarsus tenellulu§Goetghebuer, 1921)
(Diptera: ChironomidaeEntomologica Scandinavicg; 167-171.

SHILOVA, A. |. 1976. Khironomidy Rybinskogo Vodokhranilidie.lzvestiya Academii Nauk SSS39 pp.

THIENEMANN, A. 1951.TanytarsusStudien Il. Die Subsecti®aratanytarsus Auf Grund der nachgelas-
senen Papiere Friedrich Wilh. Carl KriigeAschiv fur Hydrobiologie, Supplemeb8: 595-632.




