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Abstract. West Palaearctic larvae of the genera Eukieffer-
iella Thienemann, 1926, Tokunagaia Sether, 1973 and Tvet-
enia Kieffer, 1922 are redescribed and a key to species is
provided. The three genera are recognized by the following
characters of larva: head and body colour, head capsule shape,
number and length of segments of antenna, labrum with
simple or branched setae anteriores S, simple or bifid setae
anteriores S, mandible with mola provided with spines or
bristles, presence of long setac on body segments, developed
procerci with a long subapical seta. The shape of mentum is
a useful character with a single or a bifid, large or narrow
median tooth and 4 or 5 lateral teeth, but often the teeth are
worn out and their shape must be used with caution. Number
and length of antennal segments, antennal blade and distal
setal mark position are other diagnostic characters; the third
antennal segment may be reduced to completely disappeared.
Species live in different types of running waters, from glacial
streams to lowland large rivers, their different ecology can aid
in species identification.

Pe3rome. 1lpuBeneHbl nepeonucans 3amnagHonaneapkTu-
YECKUX JIMYMHOK ponoB Eukiefferiella Thienemann, 1926,
Tokunagaia Saxther, 1973, Tvetenia Kieffer, 1922 u onpene-
JIUTENbHBIC TAOIMLIBI JJI1 BUAOB. JlJIsl IMYMHOK TPEeX POIOB
XapaKTepHB! CIEAYIOLIME MPU3HAKU: I[BET T'OJIOBHI M Tena,
(opMa TOJOBHOI Karcynbl, KOJIMYECTBO U JJIMHA WICHUKOB
aHTCHHBI, JJAOPYM C MPOCTBHIMU WJIM Pa3BETBICHHBIMU MeEpe-
JHHUMH IIETHHKaMH S, IPOCTHIMU UJIH Pa3BOCHHBIME Tlepe-
JHUMH IIETUHKAMH S, BHYTPEHHUH Kpai ManauOys! (mola)
C IIUIAMHU WK HICTUHKAMU, CETMEHTHI Tella C ITTMHHBIMH I11e-
TUHKAaMH, NIOACTaBKA MPEaHANIbHON KUCTOUKH C AJTUHHOH Cy-
OanuKanbHON IETHMHKOW. MEHTYM ¢ OJHHMM WM Pa3IBOCH-
HBIM, OOJBIINM WM Y3KHM CPSIHHHBIM 3yOIIOM WA JABYMS
3yOuamMu U 4 uau 5 OOKOBBIMH 3y0amMH, HO 4acTO 3yOIlbl
CTEPTHl U 3TOT NMPHU3HAK CJIENYeT HCIONB30BATH C OCTOPOXK-
HOCTBIO. JIpyrMMU IMarHOCTUYECKUMH MTPU3HAKAMHU SIBIISIOT-
CS YUCIIO M JUIMHA WICHUKOB aHTCHHBI, [TOJIOKEHHE JIayTep-
OOPHOBBIX M KOJIBLICBBIX OPraHOB; TPETUH YJICHUK aHTEHHBI
MOXeET OBITh PeIyLHPOBaH BIIOTH IO MOJHOTO HCYE3HOBE-
HUsA. Bumbl 0OUTAIOT B pasHbIX THUMAX MPOTOYHBIX BOM, OT
JICTHUKOBBIX PYYbEB 10 KPYIHBIX PEK B HU3WHAX; UX Pa3IAy-
HBIE SKOJIOTHYECKHE XapAKTEPUCTUKU MOTYT IIOMOYb B HJICH-
TU(UKALNY BUTOB.

Introduction

The aim of the present paper is a revision of some of
the known larvae belonging to the genus Eukiefferiella
Thienemann, 1926 and related genera Tokunagaia
Saether, 1973 and Tvetenia Kieffer, 1922. The descrip-
tions are based on samples collected in Italy, the spe-
cies found are widespread in West Palaearctic region.
Descriptions and keys to larvae are in Thienemann
[1936], Zaviel [1939], Chernovskii [ 1949], Rossaro [1982],
Bode [1983], Moller Pillot [ 1984] and Schmid [1993], but
are updated and consider only some species. The ge-
nus Tvetenia was revised [Sether, Halvorsen, 1981]
considering species formerly included in Eukiefferiel-
la, the genus Tokunagaia was revised [Halvorsen,
Saether, 1987] including species formerly included in
the Fukiefferiella rectangularis group, as E. tonollii
[Rossaro, 1983], which were moved to Tokunagaia.
The genus Eukiefferiella sensu latu including the two
other genera was revised by Lehmann [1972], but only
adult males and pupal exuviaec were considered; the
genus was divided into groups, no information about
larvae was included, so the groups formation did not
consider larval characters. Cranston et al. [1983], Epler
[2001] and Andersen et al. [2013] gave a key to larvae of
all genera of Orthocladiinae, including the three genera.
A key to species groups within Eukiefferiella was giv-
en in Andersen et al. [2013], considering the following
groups: devonica, gracei, brehmi, coerulescens, clar-
ipennis, cyanea; the rectangularis and verralli groups
[Lehmann, 1972] were included in Tokunagaia and Tvet-
enia respectively. Many other species were more re-
cently described especially from areas outside West-
Palaearctic region, some species were described
including also larval descriptions [Imada, 2020;
Makarchenko, Makarchenko, 2007; 2009; 2010; 2012;
2017; Makarchenko et al., 2019; Qi et al., 2012a-b;
Moubayed-Breil, 2012, 2015]. Emphasis is here given
only to characters relevant in species identification as
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number of antennal segments, length of antennal blade,
position of ring organ and distal setal mark, shape of
teeth of mentum, setae anteriores of labrum, head cap-
sule colour, development of setac on abdominal seg-
ments.

After a short description of single species, a key to
species is given. The genus is particularly important in
freshwater ecology; it is rich in species preferring fast
flowing waters. Longitudinal zonation of different spe-
cies is observed within the genus Eukiefferiella and
will be briefly discussed in the ecological section.

Material and methods

The specimens included in this study were collected
between 1974 and 2019 in different streams (Table 1).
Larvae were sampled with a Surber net, pupal exuviae
and pupae with a Brundin net [Brundin, 1966], adults
with a hand net [Langton, Pinder, 2007]. Larvae and
mature pupae were transported alive to the laboratory
using a portable refrigerator. Individuals were reared to
adults within Petri dishes or within glass tubes in a
controlled-temperature chamber at a temperature ranging
from 6 to 15 °C. Moreover, mass rearing was carried out
within small tanks at the same temperature range, with
aeration guaranteeing dissolved oxygen saturation. A
photoperiod of 14 h of light and 10 h of dark was main-
tained using a fluorescent lamp OSRAM LUMILUX
COMBI-N/P, 18W. Sampled and reared individuals were
conserved in 75 % ethanol. For microscopic slides prep-
aration, specimens were transferred in acetic acid and
mounted in Faure, alternatively some specimens were
transferred from acetic acid to butanol and to a phenol:
xylene mixture 3:1, then mounted in balsam [Seether, 1969;
Wirth, Marston, 1968]. In the case of successful rearing,
adult, larval and pupal exuviae were mounted on the
same slide. To examine the mouth parts (antennae, la-
brum, mentum, mandible) it was often necessary to dis-
sect the head capsule in separate parts.

Descriptions provided in this study are based on
reared adult males with associated pupal exuviae and
larvae, when available. Body parts measurements were
made at different magnifications (10-1000x) using a
LEICA LS B2 optic microscope connected to a LEICA
DFC320 camera and analysed with LEICA LAS soft-
ware V4.8. Some measures as the length and width of
head capsule were generally taken from literature
[Schmid, 1993] because it was impossible to have cor-
rect values, when only slides with dissected heads
were available. Measurements were given in pm or in
mm. Photos of characters of taxonomic interest were
obtained with the LEICA DFC320 camera. Some charac-
ters were drawn on paper with a drawing tube and
scanned with an EPSON Perfection V370 scanner. Adopt-
ed terminology follows Schmid [1993], Sather [1980],
Bode [1983], Epler [2001], [Andersen et al., 2013].

The samples examined at present are deposited in
the personal collection of the author.

Table 1.
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Longitude and latitude in decimal degrees
of the most important sampled localities
and prevalent habitat type
Tabamnga 1. Aoarora m mmpora B ACCATHUYHBIX Ipapycax
Hanboree BaKHBIX mecT oT6Opa marepmasa
7 OCHOBHBIX TMIIOB MECTOOOMTaHWMI

Locality Habitat Longitude Latitude
Acqualba krenal 8.37 45.84
Adda epipotamal 9.53 45.56
Agogna rhithral 8.48 45.85
Aso rhithral 13.75 43.06
Brembo rhithral 9.82 46.04
Brenta rhithral 12.30 45.36
Caré Alto kryal 10.60 46.10
Chiareggio rhithral 9.77 46.31
Curone krenal 9.22 45.46
Dora Veny kryal 6.88 45.79
Elvo rhithral 7.96 45.55
Forni kryal 10.22 46.54
Lambro rhithral 9.26 45.91
Lys kryal 7.80 45.86
Mignone rhithral 11.93 42.22
Ofanto rhithral 15.37 41.40
P.N. Abruzzi rhithral 13.89 41.87
Po potamal 9.96 45.12
Potenza rhithral 13.67 43.42
Quiliano rhithral 8.38 44.30
rio Mannu rhithral 9.15 39.53
Sangro rhithral 13.75 41.86
gz;cgvgi kryal 10.96 46.45
Tagliamento rhithral 12.95 46.17
Taro rhithral 10.19 44.80
Ticino epipotamal 8.72 45.50
Toce rhithral 8.28 46.05
Velino rhithral 12.73 42.52
Vetoio krenal 13.34 42.36
Vezza rhithral 10.41 46.31
Dirillo rhithral 14.68 37.14

Description of genera
TveteniaKieffer, 1922

Detailed descriptions of the generic characters of larva are
in Zaviel [1939], Schmid [1993], Epler [2001], Andersen et
al. [2013].

The characters useful to separate species are the yellow
head capsule, branched setac anteriores S, the length of
antennal segments, the distance of seta submenti from poste-
rior margin of ventromental plates, developed setae on ab-
dominal segments and procerci with a long subapical seta.

Tokunagaia Sather, 1973

Descriptions of the generic characters of larva are in
Halvorsen and Sether [1987], Epler [2001], Andersen et al.
[2013].

The larvae are similar to the ones of E. claripennis group,
and are separated by the presence of an antenna with 5 seg-
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ments; a mentum with a paired median narrow tooth, 5 lateral
teeth, distal setal mark near to ring organ also characterize the
genus.

Eukiefferiella Thienemann, 1926

Descriptions of the generic characters of larva are in
Zavtel [1939], Moller Pillot [1984], Schmid [1993], Epler
[2001], Andersen et al. [2013]. Here some additional infor-
mation is given.

Small or middle sized larvae up to 7 um long, generally
well characterized by a strong basal subapical seta on a
developed procercus (Figs 1-2). Head capsule yellow, yel-
low brown, dark-brown, when yellow tip of mentum and
mandible brown, head capsule colour has taxonomic impor-
tance, but may vary in different populations. Cephalic index
(head length/wide, abbr. = C.1.) about 1.25-1.66, note that
Schmid [1993] as cephalic index (abbr. CI) gives the recipro-
cal of C.I. Antenna with 4 or 5 segments (Figs 3, 7, 10, 14, 16,
20, 22, 80, 83, 86, 89, 92, 94, 96, 99, abbr. A, A, ), when
antenna has 4 segments the 3™ and 4" ones are probably
homologous to the 4™ and 5™ ones of species with 5 seg-
ments; when 5 segments are present, the 3™ is often the
shortest, sometime very short and difficult to see, in species
with 4 segments it can be assumed that the 3™ segment was
reduced to disappear. On the basal antennal segment, a ring
organ (abbr. R.O.) and an accessory organ or sense pit [Bode,
1983] or distal setal mark (abbr. D.S.M.) [Epler, 2001] are
visible. D.S.M. generally is in distal position, far from R.O.,
sometime as in E. coerulescens is more proximal, near to R.O.
(Figs 48, 80). Setae anteriores S, are simple in Eukiefferi-
ella and Tokunagaia, S is bifid in E. ilkleyensis, S is branched
in Tvetenia, fringed in T. calvescens gr., palmate in T. discol-
oripes—verralli gr. (Figs 6, 9, 13, 27, 31). Mandible with
inner margin (mola) with spines (Figs 5, 18, 42, 46, 101)
(e.g. E. claripennis gr.) or long bristle-like appendages
(E. minor—gracei gr. Figs 66, 70, 78), rarely smooth
(T. discoloripes—verralli gr.) (Figs 12, 29). Mentum with
simple or paired median tooth, sometime very large, with 4—
5 lateral teeth (Figs 15, 53, 69, 77, 87, 95, 97). The length of
mentum (abbr. M.L.) is measured between the apex of medi-
an tooth and a line joining the setae submenti; the distance
between setae submenti (abbr. SM.S.D.) can be considered a
measure of the width of mentum (Fig. 4). The wide of median
tooth of mentum can be bound to total size of the larva, so the
ratio between median tooth width and width of the nearest
lateral teeth of mentum may be of interest. Abdominal seg-
ments with strong setae in E. gracei and E. minor (Fig. 1).
Procercus very developed, with a strong basal subapical seta
(Figs 2, 104) and a tuft of 7 long apical setae or anal macrose-
tae [Bode, 1983; Andersen et al., 2013], short in E. cyanea
(Fig. 105). 10" abdominal segment with a dorsal, lateral and
ventral seta; the dorsal one is called supraanal seta [Bode,
1983; Andersen et al., 2013], the ventral one ventral seta
[Bode, 1983] or subbasal seta [Epler, 2001] (Fig. 103). Pos-
terior parapods about 300 um (Figs 1, 103), much more long
in E. cyanea (Fig. 105).

Description of species

Tvetenia bavarica (Goetghebuer, 1934)

Small species 3—4.6 mm, head yellow with brown tips of
mentum and mandible. Thorax green, abdomen often violet.
C.I. 1.47. Antenna with 5 segments, 4" antennal segment 4—
6 times longer than 3™ [Schmid, 1993], in our samples larvae
associated to pupal exuviae of T" bavarica have the 4™ segment

only about 3—4 times longer than 3™ (Fig. 24). Length of
antennal segments 51.2-65.3, 15-23, 2.2-2.6, 7.4-7.9, 3.5~
6.0 um, A, 39.8, AR 1.16-1.32, antennal blade 19.4-40 pm,
R.O. 7.8 um, D.S.M. 29.7 pm distant from base. M.L. 78.6—
80 um, SM.S.D. 51.0 um, median tooth 19.7-20.9 um wide,
distance between seta submenti and base of ventromental
plates 18.6 um. Body with strong setac 130—180 um. Procer-
cus 29.3-38 x 22-27 um, subapical seta 113—115 pm, anal
tubuli 102-106 um, supraanal seta 147-205 um, lateral seta
20 um, subbasal seta 120 pm, posterior parapods 220248 pm.
Sampling locality: Northern Italy, Lombardia, stream tribu-
tary of Oglio river, Vezza, 25.111.78, 19.VIIL.79, Dosegu glacial
stream, tributary of Adda River, Trentino, Vermigliano stream,
22.1V.78, Sarca di Genova, 12.1X.90.

Tvetenia calvescens (Edwards, 1929)
Figs 7-9, 24-27.

Small species 3—4.6 mm, head capsule yellow with brown
tips of mentum and mandible, thorax green, abdominal seg-
ments often yellow, sometime violet. C.I. 1.49. Antenna
with 5 segments, 1* long, 2™ <% than 1*, 3" very short, 4" 2—
3 times longer than 3™ [Schmid, 1993], at most 2 times longer
in our samples, length of antennal segments: 43.8-55.3,17.0—
20, 1.9-3.2, 4.4-52, 1.8-6.5 pm. A, 35.5-36.4 pm,
AR 1.26-1.49, antennal blade 26.7 um extending to the 4th
segment, R.0. 6.9-8.7 um, D.S.M. 32.1 um distant from
base. Setae anteriores SI fringed, other setae simple. Mentum
with a paired median tooth 19.0-19.8 pm and 5 lateral teeth.
M.L. 30.7 pm, SM.S.D. 27.6 um, distance between seta
submenti and base of ventromental plates 11.9-20 pm. Man-
dible mola with small spines. Body with strong setae. Procer-
cus very high 39.4 x 25.5 um bearing a strong subapical seta
95.5-97.5 um, often with a dark median area. Anal tubuli
slender more than %2 long as posterior parapods. Supraanal
seta 206 pm, long as posterior parapods, two short lateral
setae 12.8-25.7 um, subbasal seta 117 um. Posterior para-
pods 147-249 um with yellow claws. Sampling locality:
Northern Italy Piemonte, Acqualba stream, 27.XI1.78, Lom-
bardia, Lambro stream st. 2, 27.XI1.77, Trentino, Adamello
glacier, Caré Alto st. 4, 1.VIIL.96.

Tvetenia discoloripes
(Goetghebuer et Thienemann, 1936)
Figs 10-13, 28-31.

Large species, 5—6 mm, head capsule yellow or yellow
brown. Body colour green or whitish. C.I. 1.56. Antenna
with 5 segments, 1% segment longer than in 7. calvescens,
3 short, antennal blade reaching 5" segment. Antennal
segments length 67.4, 19.7, 5.6, 6.0, 6.4 pm, AR 1.70, R.O.
10 pm, D.S.M. 42 um from base, antennal blade 24.3 um.
Setae anteriores SI palmate, other setae simple. Large Laut-
erborn organs. Mentum with a paired median tooth 18.9 pm
wide, and 5 lateral teeth. M.L. 85.5 pm, SM.S.D. 70.6 pum,
distance between seta submenti and base of ventromental
plates 6.4 um. Mandible with inner margin smooth. Procer-
cus dark well sclerotized, high about 1.5-2 higher than wide
41 x 31 pum, with a spur bearing a strong subapical seta
150 pm. Anal papillae large, less than 2 posterior para-
pods. Very long setae on the body, supraanal seta 248 pum,
long as posterior parapods, subbasal seta 119-161 pm,
about '2 long as parapods. Anal tubuli blistered. Posterior
parapods 264 um, claws of posterior parapods brown. The
species cannot be separated by 7. verralli in the larval
stage. Sampling localities: Northern Italy, Piemonte, Acqual-
ba stream, 2.1X.76.
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Figs 1—23. Some total features of studied larvae (1—6) and larvae of Tvetenia calvescens (7—9), T. discoloripes (10—13),
Eukiefferiella minor (14—15), Tokungaia rectangularis (16—19), E. brevicalcar (20—21) and E. claripennis (22—23). 1 — abdomen;
2 — procerdi; 3, 7, 10, 14, 16, 20, 22 — antenna; 4, 8, 11, 15, 17, 21, 23 — mentum, 5, 12, 18 — mandible; 6 — $ setae anteriores
S, S, a — simple setae anteriores S, S, b — bifid setae anteriores S; 9, 13, 19 — labrum. ab — abdomen, p — procerci, an —
antenna, mn — mentum, mb — mandible, Ib — labrum. See text for other designations.

Puc. 1—23. Hexoropsie obigue cTpykTypbl maydeHHbIX ananboK (1—6) n amumnoxk Tvetenia calvescens (7—9), T. discoloripes
(10—13), Eukiefferiella minor (14—15), Tokungaia rectangularis (16—19), E. brevicalcar (20—21) w E. claripennis (22—23). 1—
abaomeH; 2 - HMOACTABKM IpeaHasbHOM Kucrouxw; 3, 7, 10, 14, 16, 20, 22 — anrenna; 4, 8, 11, 15, 17, 21, 23 — menrym, 5, 12,
18 — mamAmn6yaa; 6 — mepeAHvie JeHTPAABHBIE IJeTUKRN S, S| a — IPOCTHIE IeTUHKM, S| b — aporiabie metnakwy; 9, 13, 19 — rabpym.
ab — abaoMeH, P — HOACTABKA IIPEAHAABHOM KMUCTOUKM, an — aHTEHHA, MN — MeHTyM, mb — mauaubyaa, b — aabpym. Apyrue
0603HaueHMsT CM. B TEKCTe.
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Figs 24—31. Larvae of Tvetenia calvescens (24a—27), T. bavarica (24b) and T. discoloripes (28—31). 24, 28 — antenna; 25,
29 — mentum; 26, 30 — mandible; 27, 31 — labrum.

Puc. 24—31. Anunuxu Tvetenia calvescens (24a—27), T. bavarica (24b) n T. discoloripes (28—31). 24, 28 — aurenna; 25, 29 —
menTyM; 26, 30 — mamanbyaa; 27, 31 — aabpym.
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Tvetenia verralli (Edwards, 1929)

The species is here described from larvae associated with
pupal exuviae and adults. It does not seem separable from
T. discoloripes (see above). Antennal segments length 59.2—
69.7, 17.8-22.8, 2.4-3.6, 4.8-6.2, 3.6-5.5 um, AR 1.52—
1.58, R.O. 10.4-13 pm, D.S.M. 37.3—41.2 um from base,
antennal blade 28.3-31.1. Setae anteriores S, palmate, other
setae simple. Large Lauterborn organs. Mentum with a paired
median tooth 20.5-21.6 pm wide, and 5 lateral teeth,
M.L. 84.5-88.5, SM.S.D. 60.1-69.6, distance between seta
submenti and base of ventromental plates 11.7 ?m. Mandible
with inner margin smooth. Body with strong setac on abdom-
inal segments, Procercus 38 x 30 um, subapical seta 117 pum,
supraanal seta 279 um much longer than anal tubuli 100.1 pm
long, subbasal seta 145.3 um, anal tubuli 2/5 of posterior
parapods, these 249.6-278.5 um long. The species cannot be
separated by 7. discoloripes in the larval stage. Sampling
locality: Northern Italy, Veneto, Brenta river, 30.VIL.77;
Emilia Romagna, Taro river, Compiano 1.VI1.2002.

Tokunagaia rectangularis (Goetghebuer, 1940)
Figs16-19,32-35.

The larva of the genus was described in detail by Halvors-
en and Sether [1987]. Small species up to 5.5 mm. Head
capsule 287 x 175 um, yellow, light brown or dark brown,
287 x 230 pum, thorax yellow, abdomen violet. Antenna with
5 antennal segments, 37.9-48.9, 13.4, 1.9, 2.8-3.1, 1.8—
3.6 um, 1% and 2™ segment long, A, . 31.3 pm, AR 1.6-1.8,
antennal blade shorter than 2™ not reaching 3™ segment,
3 antennal segment very short, R.O. near the basis of anten-
na, 5.7 um from base, well separated from D.S.M. 24.9 pm
from base. Labrum with all setae anteriores simple. Mentum
with a paired median tooth, 8.5-11.3 um wide, when worn
may appear simple, 5 lateral teeth. 1% lateral tooth poorly
developed, M.L. 45-50.1 pm, SM.S.D. 28.4—34 pm. Mandi-
ble mola with small spines on inner margin. Abdominal setae
long, about half long as abdominal segments. Procercus
22 x 12 um, supraanal seta 43 pum, shorter than anal tubuli,
subbasal seta 32 um, anal tubuli 78.3—127 um long, posterior
parapods 226-246 pm, Sampling locality: Northern Italy
Trentino, Caré Alto st. 8, 24.V1.96.

Tokunagaia tonolli (Rossaro, 1980)

Larva not separable from T rectangularis. Head capsule
yellow brown, 232 x 140 um. Antenna with 5 antennal
segments, 47.6, 10.8, 2.1, 3.8,3.7 um, A, ,26.6 um, AR 1.7.
antennal blade shorter than 2™ not reaching 3™ segment, 3%
antennal segment very short, R.O. near the basis of antenna,
5.7 um from base, well separated from D.S.M., D.S.M.
24.9 um from base. Mentum with a paired median tooth,
14.5 um wide, 5 lateral teeth, 1 lateral tooth poorly devel-
oped, M.L. 54.8 um, SM.S.D. 28.8 um. Mandible mola with
small spines on inner margin. Anal tubuli 106 um, subbasal
seta 55 pum, posterior parapods 258-285 pm. Sampling local-
ity: Northern Italy Lombardia, Chiareggio, 6.X1.98.

Eukiefferiella brehmi Gowin, 1943

Andersen et al. [2013] includes in the key to Eukiefferiel-
la groups the brehmi group, with S simple, antennal blade
reaching the apex of the 4" segment. Mentum with paired
median tooth and 5 laterals. No larvae assigned to this species
were sampled.

Eukiefferiella brevicalcar (Kieffer, 1911)
Figs 20-21, 36-39.

Small species 3—4 mm, but larger than the similar
E. tirolensis. Head capsule dark brown, length 260-290 um,

C.I. 1.53 [Schmid, 1993]. thorax yellow, abdomen violet.
Antenna with 5 segments, 1* and 2™ segment long, 3™ very
short. Length of antennal segments: 44-46.9, 13.8-17.0, 1.1—
2.3, 2.9-3.3, 3.3-4.4 um, antennal blade 14-16 um long,
shorter than 2™ segment, or reaching the 3™ segment [Zaviel,
1939], AR 1.47-1.60, R.O. 7.2-10.6 um from base,
D.S.M. 18.4 um from base. Setae anteriores simple. Mentum
with a single narrow median tooth 6.8—8.2 um and 5 lateral
teeth, M.L. 59.4 um, SM.S.D. 34.6 pm. Mandible mola with
4 strong short spines. Body without strong setae. Procercus
29.4 x 18.9 um, basal subapical seta 84.3 um. Anal tubuli
124 pm. Segment 10" with a strong subbasal seta 70 pm long,
supraanal and lateral setae very reduced. Posterior parapods
267 um long. Sampling locality: Northern Italy, val D’ Aosta,
Dora di Veny, La Les Blanche st. 4-5, 7.1X.96, Northern
Italy Trentino, Caré Alto, st. 3-5, 24.V1.96.

Eukiefferiella claripennis (Lund., 1898)
Figs 22-23, 40-43.

Small species 3—4 mm, head capsule dark brown, length
241 pm, C.I. 1.35 [Schmid, 1993], thorax yellow, abdomen
light brown. Antenna with 4 segments, 3rd very short, length
of antennal segments 50.6-61.3, 12.9-15.8, 1.6-2.3, 4.3—
5.1 um, A, , 27.9. AR 1.9-2.2, antennal blade 15-21.4 um
reaching 3" segment. Lauterborn organ small surrounding 3
segment, R.O. 8.8-11.25 um, D.S.M. 33.5-35-37,3 um dis-
tant from base. Setae anteriores simple. Mentum with a nar-
row paired median tooth 10.4—11.7 um wide, each tooth about
5 um large, 5 lateral teeth, M.L. 68.9 um, SM.S.D. 45.1 um.
Mandible mola with 4 short spines. Body without strong setae
at most 60 pm long. Procercus 20.7-31.9 x 20.5-22.5 pm
heavily sclerotized, apical setae on procercus 480 um. Anal
tubuli 75 pm., 10th abdominal segment with a strong supraanal
seta 95 um and a strong subbasal seta 45-68 um. Posterior
parapods, 174-390 pm. Sampling locality: Northern Italy,
Lombardia, Oglio river, Vezza, 12 8 79, brook above Vezza,
2.1.79, Central Italy, Lazio, Mignone stream 29.V.80.

Eukiefferiella clypeata (Thienemann, 1919)
Figs 44-47, 83-85.

Large species 4-5 mm, head capsule light brown, body
colour yellow. C.I. 1.64 [Schmid, 1993]. Antenna with 4 seg-
ments, 2™ and 3" segment long, length of antennal segments:
45.6-54.8, 15.6-18.8, 2.7-3.1, 4.4-4.7 pm, A, , 33.8 um,
AR 1.6-1.8, antennal blade 18.8—20 um not overreaching the
2m segment. R.O. 7.7-9 um, D.S.M. 29.4-37.3 pm from
base. Setae anteriores simple. Mentum with a large paired
median tooth 19.4-20.9 pm and 5 lateral teeth, first lateral
tooth 3.4-4.5 um. M.L. 69.7 um, SM.S.D. 49.5 um. Mandi-
ble mola with spines. Body without strong setae. Procercus
19 x 18 um, basal subapical seta 38—46 pm, 10" abdominal
segment with a strong subbasal seta 30-33 pum long. Anal
tubuli 85-93 pm long, posterior parapods 228-232 pm.
Sampling locality: Northern Italy Lombardia, Ticino river,
Boffalora, 2.1X.79.

Eukiefferiella coerulescens (Kieffer, 1926)
Figs 48-51, 80-82.

Small species 3—4 mm. Setae anteriores S simple. C.1. 1.32
[Schmid, 1993]. Antenna with 5 antennal segments, but with
4 segments according to Schmid [1993] and Epler [2001],
with 2™ antennal segment long, 3™ and 4 short, subequal. In
our samples antennal segments length: 46.6-48.1, 19.8, 2.2,
2.6,1.9,A, ;33.8 um, AR 1.4-1.5 um, antennal blade 21.8 pm
beyond the apex of the 2" segment. R.O. 8.5 um,
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Figs 32—39. Larvae of Tokunagaia rectangularis (32—35) and Eukiefferiella brevicalcar (36—39). 32, 36 — antenna; 33, 37 —
mentum; 34, 38 — mandible, 35, 39 — labrum.

Puc. 32—39. Anumnxn Tokunagaia rectangularis (32—35) n Eukiefferiella brevicalcar (36—39). 32, 36 — aurenna; 33, 37 —
menTy™; 34, 38 — mananbyaa, 35, 39 — aabpym.
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D.S.M. 18.4-19.5 pm from basis of 1% antennal segment,
distal setal mark near to R.O. [Schmid, 1993]. Mentum with
a paired very prominent median tooth 7.9 um and 5 lateral
teeth, the 1 lateral tooth appears as an appendix of the
median tooth [Andersen et al., 2013, Fig. 9.27C], M.L.
48.2 um, SM.S.D. 30.9 um. Procercus light-brown 28 x 17 um,
with a small spur on median margin. Anal tubuli 88-94 pum.
Supraanal seta small, strong subbasal seta 63 um long. Poste-
rior parapods very long, 327 pm. Claws of posterior para-
pods yellow brown. Sampling locality: Northern Italy Tren-
tino, Caré Alto st. 7, 1.VIII.96

Eukiefferiella cyanea Thienemann, 1936
Figs 52-55, 86-88.

Antenna with 5 segments, 2™ segment short, 3™ and 4"
subequal, antennal blade reaching segment 4. Antennal seg-
ments: 43.5-50.1, 9.5-12.7, 5.0-6.3, 3.3-5.7, 3.1-6.8 um,
AR 1.4-1.6, antennal blade 26.9 um, R.O. 10.0 um distant
from base, D.S.M. 30.1 pm from base. Mentum with very
large median tooth 23-28.7 um and 5 laterals, M.L. 66.3 pm,
SM.S.D. 77.0 um. Procercus small 9.0 x 9.9 um, apical setae
short 80—118 pum (Zavtel 1939). 10" segment without strong
setae. Anal tubuli 117-189 pm. Posterior parapods very long
439-711 pm with 3 short claws and about 8 long ones.
Sampling locality: Northern Italy Lombardia, Valtellina, Vio-
la stream, 27.VIL.85, South Italy Puglia, Celone stream,
15.1X.90.

Eukiefferiella devonica (Edwards, 1929)
Figs 56-59, 89-91.

According to Schmid [1993] not separable from E. ilk-
leyensis except for the smaller size of head capsule (310—
360, mean =341 pm). In the examined larvae (Scoffera pass,
29.11.80) associated to pupal exuviae, we observed simple
S > antenna with 4 antennal segments, mentum with 5 later-
al teeth. C.I1. 1.35 [Schmid, 1993] Antennal segments 40.0—
53.4,13.0-14.5,2.5-4.5,2.4-5.2, A, ,26.7 um, AR 1.58—
1.66, Lauterborn organ well developed, antennal blade
19.4-22.2 um long, reaching the half or the apex of
34 segment, R.O. 5.3-11.9 pm from base, D.S.M. 28.8—
38.4 um. Mentum has 5 lateral teeth, the median tooth is
10.9-20.2 um wide, but it can be fused with the 1st lateral
tooth, resulting in an apparent much larger tooth, with only
4 lateral teeth. M.L. 49.8-62.6 um, SM.S.D. 32-44.4 pm.
Mandible mola with short spines, seta interna not divided
at base [Epler, 2001]. Procercus 15-23 x 12-22 um, supraa-
nal seta small about 15 pm, subbasal seta 29—64 pm, anal
tubuli 63 pm long. Posterior parapods 228-286 um. Sam-
pling locality: Northern Italy Emilia, Taro river 12.X1.2002,
Liguria, stream near Scoffera pass, 29.11.1980, Central Italy
Abruzzo, Raiale, 11.VIII.1995.

Eukiefferiella fittkaui Lehmann, 1972

Not separable from E. minor. C.1. 1.49 [Schmid, 1993].
Larvae associated to pupal exuviae: antennal segments 53.1,
14.8,5.1,5.2,5.0 um, AR 1.44, antennal blade 32.9 um, R.O.
5.1 pum D.S.M. 34.7 um. Mentum with a large median tooth
23.7 um and 5 laterals, M.L. 68.2 pm, SM.S.D. 71.8 pum.
Abdominal segments with strong setae 125—148 pm. Procer-
cus 30 x 27 pm, apical setaec on procercus 239-312 um,
subapical seta 119—131, supraanal seta 164—181 um, lateral
seta 3457 um, subbasal seta 93—106 pum, anal tubuli 124—
155 pm. Posterior parapods 212-228 um. Sampling locality:
Northern Italy, Lombardia, brook in Bighera valley, tributary
of Oglio river, 8.X.79.

Eukiefferiella fuldensis Lehmann, 1972
Figs 60-63, 92-93.

Small species 3—4 mm, body colour light, head capsule
light brown, slender. C.I. 1.55. Antenna with 4 segments,
length of antennal segments: 36.6-43.9, 10-11.4-12,4-6, 3.8—
5.4 um, A, , 253-28.8 um, AR 1.3-1.45. Antennal blade
reaching 3rd segment, 15.5-20.5 um long, 3rd antennal seg-
ment long. R.O. 7-8.8 pm from base, D.S.M. 26-29.4 pm
from the base of 1st antennal segment. Distal setal mark is far
from R.O. at least 6 um [Schmid, 1993]. Mentum with a
narrow paired median tooth 11.6 um, and 5 laterals, but the
median tooth can be worn out appearing as a single tooth.
M.L. 50.8 um, SM.S.D. 30.1 um. Mandible mola with fine
spines on inner margin. Body without strong setae.
10" segment without strong anal setae, supraanal seta 14—
17 um, strong subbasal seta 42 um long. Anal tubuli about 87—
100 um long. Posterior parapods 263-295 um long. Sampling
locality: Northern Italy Trentino Caré Alto st. 4, 24.V1.96.

Eukiefferiella gracei (Edwards, 1929)
Figs 64-67, 94-95.

Head yellow, only distal mentum and mandible dark
brown, Anterior eye kidney shaped. C.1. 1.67 [Schmid, 1993].
Antennal segments 47-54, 11.1-12.4, 5.4-6.2, 5-6, 3.4—
3.9um. A, ;309 um, AR 1.51-1.75, antennal blade 25.7,
R.0.4.8-10.6 pm and D.S.M. 34.7-36.2 um (ratio D.S.M./A
0.64-0.67) far from base, about from base. M.L. 93.3 um,
SM.S.D. 83.0 um, with median tooth 22.0-24.9 pm wide,
5 lateral teeth 5.4-5.7, 5.2-6.2, 5.5-6.2, 5-5, 3.6-4 pm.
Mandible mola with three inner teeth and three long setae on
mola. Supraanal seta 37 um, subbasal seta 41 pm, anal tubuli
82 um. Posterior parapods 190 pm. Sampling locality: North-
ern Italy Piemonte, Lombardia, Ticino river 26.1.2001,
30.IV.2001, Central Italy Toscana, I.Elba San Francesco rio
Calanche, 1.VIII.80.

Eukiefferiella ilkleyensis (Edwards, 1929)
Figs 68-71, 96-98.

Large species 4-5 mm, abdomen yellow light or green,
thorax yellow, head capsule dark brown. Head capsule length
about 370430, m =406 pm, C.I. 1.35 [Schmid, 1993]. Anten-
na with 5 segments, 4" segment (7.8-7.9 pm) much longer than
3" (4.2-4.3 um). Antennal blade 26.2-28.1-29.6 pum reaching
the 4" segment. Length of antennal segments: 44.7-52.4, 11.5—
14.4,42-6.9,7.6-7.9,5.8-7.3 um, A,  37.5 um, AR 1.2-1.3.
R.O. 5-6.4-6.8-7.6 um, D.S.M. 29.8-29.9-33-34.9 um dis-
tant from the basis. Setae anteriores S_ simple, S, bifid.
Mentum with black margin, darker than basal part, it has a large
median tooth (27.0-35.5 pm) and 4 laterals. M.L. 73.0 um,
SM.S.D. 43.2 um. Mandible mola with 3 inner teeth and mola
with spines, seta interna not divided at base [Epler, 2001].
Abdomen with strong setae 100-130 pm long. Procercus
19.3 x 28 um with a tuft of 7 apical setae up to 300 um long.
Anal tubuli 90-170 pm, shorter than posterior parapods.
10" abdominal segment with a 101-150 pm supraanal seta,
80 pum lateral seta and a 68—100 um subbasal seta. Posterior
parapods 170-240 pm long. Sampling locality: Northern Italy
Piemonte, Agogna stream st. 1, 28.VIL.81, Central Italy,
Marche, Aso stream, 28.111.79.

Eukiefferiella lobifera Goetghebuer 1934
Figs 72-75, 99-102.

Head capsule dark. Torax yellow Abdomen bleu. C.I.
1.43 [Schmid, 1993]. Antenna with 5 segments: 49.8-61.8,
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12-14.7, 1.5-1.8, 3.4-4.1, 2.5-5 pm, AR 1.86-1.92,
R.O. 7.4 pm from base, D.S.M. 32.4-35, um from base.
Antennal blade 18.2 um, longer than segment 2, reaching the
34— 4t segment [Zaviel, 1939]. Mentum with a paired medi-
an tooth [Schmid, 1993], but in the examined specimens
a single median tooth is visible [Zavtel, 1939], 8.4 um wide
with five lateral teeth. M.L. 60.7-65 pm, SM.S.D. 38.4—
38.5 um. Mandible mola with four spines. Body with few
strong setae at most 40 pm. Claws of anterior parapods
yellow. Procercus with a median sclerotized area 21-28 x
18 um, subapical seta of procercus 69 pm, tuft of apical setae
274 pm. Supraanal seta 60 um, lateral anal seta 22 pum,
ventral subbasal seta 30-37 pm. Anal tubuli 100-120 pm.
Posterior parapods 260-330 um long. Sampling locality:
Northern Italy, Friuli, Tagliamento river, S. Daniele, 15.V1.97,
Liguria, Quiliano 19.XI1.98.

Eukiefferiella minor (Edwards, 1929)
Figs 14-15, 76-79.

Large species 4—6 mm, head capsule dark brown, abdo-
men yellow light or green, thorax yellow. Body with strong
setae about 110 um long. Anterior eye kidney shaped, on
concave side trilobed. C.I. 1.45. Antenna with 5 segments.
Antennal blade 25.6 pm reaching the 4th segment. Length of
antennal segments 47.8-59.4, 12-18.4, 2.5-5,5.8-6.5, 3.3—
5,A, 384, AR 1.46-1.69.R.0. 6.7-7.4 um, D.S.M. 22.2—
37.8 pm from base, about 0.62—0.66 from base. Setae ante-
riores simple. M.L. 77.7-88.3 um, SM.S.D. 79-85.4 um
with a large median tooth 24.9-31.7 um, larger than the first
3 lateral teeth together and 5 laterals. Mandible mola with
long setae instead of spines. Abdominal segments with
strong setae 120-130 pum long. Procercus 30-31 x 14—
21 pm with a sclerotized area bearing a strong basal subap-
ical seta about 80 pum. 10" abdominal segment on anal
margin with a strong supraanal seta 150-170 pm long, a
shorter lateral seta 35-60 um and subbasal seta 80—93 um.
Anal tubuli 90-140 pm. Posterior parapods 203-220 pm.
Sampling locality: Northern Italy, Aosta Valley, Dora Veny,
13.1X.97, Lombardia, Oglio river, Vezza, 28.1V.78, Trenti-
no, Caré Alto st. 7, 24.1X.96, Southern Italy, Sicilia, Dirillo
stream, 4.X.83.

Eukiefferiella similis Goetghebuer, 1939

The species was described as separable from the similar
E. minor because of a distinct hump in the middle of median
tooth of mentum [Schmid, 1993], eyespot shape, distance
between R.O.—D.S.M. and presence of a sclerotization on
procercus [Zavtel, 1939]. Large species 4—6 mm, head cap-
sule dark brown, mentum entirely black, thorax yellow, ab-
domen yellow light or green. Antenna with 5 segments,
length of antennal segments 48.2-50.2, 11.9-13.4, 3.0-3.1,
3.7-4.2,44-5.0 pum, A, 33.2-37.6 pm, AR 1.7-1.8, anten-
nal blade 26.7-27.7 pm reaching the 4" segment, R.O. 6.5—
9.6 um, D.S.M. 24.9-34 um from base. Setae anteriores
simple. M.L. 70-74.2 pm, SM.S.D. 70-80 um with a large
median tooth 24-25.9 um, wider than the first 3 lateral teeth
together and 5 laterals, hump not visible in the examined
specimens. Mandible mola with very long setae instead of
spines. Body with strong setae about 85—110 um long. Pro-
cercus 35 x 18 pm, 10" abdominal segment on anal margin
with a strong supraanal seta 84-153 pm, a shorter lateral
39 um and subbasal seta 51-53 pm. Anal tubuli 35.9. Poste-
rior parapods 127 pum. Sampling locality: Northern Italy
Lombardia, Chiareggio 14.V.99.

Eukiefferiella tirolensis Goetghebuer, 1938

Larva not separable from E. minor, except for smaller
size, 2-3 mm. C.I. 1.27 [Schmid, 1993]. Labrum with Simple
S, mentum with narrow median tooth and 5 lateral teeth,
antennal blade reaching the 4" segment, head capsule light-
brown, 200-240 um [Schmid, 1993].

KEY TO SPECIES

1. Setae S, branched, fringed or palmate (Figs 6, 9), head
capsule yellow light, procercus very developed, abdomen
with very strong setae (Figs 1-2) ... Tvetenia ............. 2

— Setae S simple (Figs 6, 19), head capsule generally dark,
rarely yellow with dark areas, apical setae on procercus
and abdominal setae generally developed, sometime
TEAUCEA ..ot 4

2. Molaofmandible with smooth inner margin (Fig. 12), seta
submenti near to posterior margin of ventromental plates
(Fig. 30), S, palmate (Figs 13, 31), body violet ..............
........ discoloripes (Goetghebuer in Thienemann., 1936),
verralli (Edw., 1929)

— Mola of mandible with toothed inner margin (Fig. 5), seta
submenti far from posterior margin of ventromental plate
(Fig. 25), S, divided into short fine branches only at apex
(Fig. 27), body yellow-green ..........ccccevveeveenueeeenieneenne. 3

3. Ratio between 4" and 3™ antennal segments high (> 3) .

......................................... bavarica (Goethebuer, 1934)

— Ratio between 4" and 3™ antennal segments lower (< 3)
(Fig. 24) v calvescens (Edwards, 1929)

4. Posterior parapods very long > 400 mm (Fig. 105), apical
setae of procercus short (about 100 mm), very large median

tooth (Fig. 87) .ecovvevevennen. cyanea Thienemann, 1936
— Posterior parapods shorter (Fig. 103), apical setae of
procercus MUCh lON@Er .......cccuevvieieriiiiiieiereeieeeee 5

5. Mentum with 4 lateral teeth (Fig. 69), setac anteriores
S,, bifid (Figs. 6, 71), antenna with 5 segment (Fig. 68),
antennal blade reaching the 4" segment, mentum with very
dark distal margin ............... ilkleyensis (Edwards, 1929)

— Mentum with 5 lateral teeth, but the mentum can be worn
out, so a very large median tooth and 4 laterals are
SIMUIALEd ..o 6

6. Antenna with 4 segments (Figs 22, 40, 56, 60, 92)........ 7

— Antennawith 5 segments (Figs 7, 10, 14, 16,20,32,36,44,
48, 64,70, 72) oo 9

7. 3"antennal segment long (Figs 89, 92) ...cccccvvveeeennne. 8

— 3“antennal segment very short, with rounded Lauterborn
organ, head dark (Figs 22-23,40-43) ..ooceoerieivinenne
........................................ claripennis (Lundbeck, 1898)

8. Median tooth simple (Figs 5659, 89-91) ....cceovevvenenne.
.............................................. devonica (Edwards, 1929)

— Median tooth bifid, head capsule dark, but lighter than in
E. claripennis, small larva, sometime the median tooth is
worn out and appears as simple (Figs 60-63, 92-93) ...
............................................... fuldensis Lehmann, 1972

9. Mentum with simple median tooth, sometime a small
notch may simulate a bifid one (Figs 95, 100) ........... 10

— Mentum with clearly paired median teeth, even if,
when worn, can be misinterpreted as simple (Figs 81,
B ) s 13

10. Median tooth very large (Figs 65, 77), large as the first 3
lateral teeth; long abdominal setae, antennal blade well
beyond the 2" segment (Figs 4, 12, 14, 16) .............. 11

— Median tooth narrow (Figs 73, 37), 3"-5" antennal
segments very short (Figs 5—7, 15-16) ....ccccceoveuenene 12
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Figs 40—47. Larvae of Eukiefferiella claripennis (40—43) and E. clypeata (44—47). 40, 44 —antenna; 41, 45 — mentum; 42,
46 — mandible; 43, 47 — labrum.
Puc. 40—47. Awunnxn Eukiefferiella claripennis (40—43) w E. clypeata (44—47). 40, 44 —anrenna; 41, 45 — mentym; 42,

46 — mananbyaa; 43, 47 — rabpym.
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Figs 48—55. Larvae of Eukiefferiella coerulescens (48—51) and E. cyanea (52—55). 48, 52 — antenna; 49, 53 — mentum;
50, 54 — mandible; 51, 55 — labrum.

Puc. 48—55. Avaunxu Eukiefferiella coerulescens (48—51) u  E. cyanea (52—55). 48, 52 — auntenna; 49, 53 — menrym; 50,
54 — mananbyaa; 51, 55 — rabpym.
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Figs 56—63. Larvae of Eukiefferiella devonica (56—59) and E. fuldensis (60—63). 56, 60 — antenna; 57, 61 — mentum; 58,
62 — mandible; 59, 63 — labrum.
Puc. 56—63. Awumuxu Eukiefferiella devonica (56—59) w E. fuldensis (60—63). 56, 60 — amnrenna; 57, 61 — mentym; 58,

62 — manpubyaa; 59, 63 — rabpym.
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Figs 64—71. Larvae of Eukiefferiella gracei (64—67) and E. ilkleyensis (68—71). 64, 68 — antenna; 65, 69 — mentum; 66,
70 — mandible, 67, 71 — labrum.

Puc. 64—71. Amunuxn Eukiefferiella gracei (64—67) w E. ilkleyensis (68—71). 64, 68 — anrenna; 65, 69 — mentym; 66, 70 —
MaHAMOyAa, 67, 71 — aabpym.
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Figs 72—79. Larvae of Eukiefferiella lobifera (72—75) and E. minor (76—79). 72, 76 — antenna; 73, 77 — mentum; 74, 78 —
mandible; 75,79 — labrum.

Puc. 72—79. Avumnxn Eukiefferiella lobifera (72—75) w E. minor (76—79). 72, 76 — aurenna; 73, 77 — menrym; 74, 78 —
MaHAnbyAa; 75,79 — aabpym.




62 B. Rossaro

82
» 84 83
81 . mn b
.‘\\a v
mn \)/3 .ﬁ v
83 . Fg v
0
87 91
mn 88 89 90 Ib L
o ol " M
]
@]
95
92 - [~ 94 m
\ 0
¥ 102
b
0 % 100 £

97

Ib 101
gaf mn @XU} /‘(\/\/ﬂ\\ mb
| 30um ‘ AJ ,\\ @
ol = .

Figs 80—102. Larvae of Eukiefferiella coerulescens (80—82), E. clypeata (83—85), E. cyanea (86—88), E. devonica (89—91),
E. fuldensis (92—93), E. gracei (94—93), E. ilkleyensis (96—98) and E. lobifera (99—102). 80, 83, 86, 89, 92, 94, 96, 99 — antenna;
81, 84, 87, 90, 93, 95, 97, 100 — mentum; 82, 85, 88, 91, 98, 102 — labrum; 101 — mandible. Abbreviations are the same as
in Figs 1—23.

Puc. 80—102. Amaunxu Eukiefferiella coerulescens (80—82), E. clypeata (83—85), E. cyanea (86—88), E. devonica (89—91),
E. fuldensis (92—93), E. gracei (94—95), E. ilkleyensis (96—98) u E. lobifera (99—102). 80, 83, 86, 89, 92, 94, 96, 99 — aurenna;
81, 84, 87, 90, 93, 95, 97, 100 — menTyMm; 82, 85, 88, 91, 98, 102 — aabpym; 101 — mananbysa. OGosHaueHMs Te 3Ke, YTO Ha
pucyakax 1—23.
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posterior
parapods!

procerci; 105 — posterior parapods; 106 — procercal setae.

Figs 103—106. Larvae of Eukiefferiella minor (103), E. brevicalcar (104) and E. cyanea (105—106). 103 — caudal end; 104 —

Puc. 103—106. Anunnxu Eukiefferiella minor (103), E. brevicalcar (104) n E. cyanea (105—106). 103 — 3apsumii KoHely Tera;
104 — noacraBkm mpeasaspHOM Kncrouky; 105 — sapHme mosraskmearean; 106 — IJEeTMHKM HPEaHAABHOM KMUCTOYKM.

11. Head yellow (Figs 6467, 94-95) ...... gracei (Edwards, 1929)

— Head dark brown (Figs 1415, 76=79) ..cccccecenevecreunncnn
.......... minor (Edwards, 1929), fittkaui Lehmann, 1972,
similis Goetghebuer, 1939

12. Antennal blade beyond 2 segment (Figs 72—75,99-102)
........................................... lobifera Goetghebuer, 1934

— Antennal blade shorter than 2™ segment (Figs 20-21, 36—
30 ettt
brevicalcar (Kieffer, 1911), tirolensis Goetghebuer, 1938

13. Paired median tooth large, about 20 um, 1* lateral well
separated from median tooth, head capsule light with small
dark areas (Figs 44—47, 83-85) .eoeveveirineneeeeeen
........................................ clypeata (Thienemann, 1919)

— Paired median teeth narrower (Figs 17, 81) ... 14

14. D.S.M. far from R.O., 5 antennal segments, 3, 4, 5"
segments very short (Figs 1619, 32-35) .....ccccoeveenene
.............................................. Tokunagaia Sther, 1973

— D.S.M. near to R.O. (Figs 48-51, 80-82) ....ccccevveueuene
......................................... coerulescens (Kieffer, 1926)

A dendrogram summarizing the key to species is in
Fig. 107.

Discussion

In the present work larvae belonging to Eukiefferi-
ella and related genera Tvetenia and Tokunagaia are
described and figured. Species whose larvae are not
well known are not considered in this work. The key to
species groups given by Cranston et al [1983], Anders-

en et al. [2013] and the species descriptions given in
Zaviel [1939], Chernovskii [1949], Schmid [1993] and
Epler [2001] are emended. Some characters, as the length
of the antennal blade, the length of antennal segments,
the presence of 1 or 2 median teeth of mentum, are
sometime difficult to use, because require that the an-
tenna be mounted in a quite horizontal plane and that
the mentum be not worn out, often the examined speci-
mens do not meet these requests. The length of the
antennal blade was used in the present key to separate
E. lobifera from E. brevicalcar [Zaviel, 1939], instead
of the presence of a mentum with 2 median teeth in
E. lobifera and 1 median tooth in E. brevicalcar [Schmid,
1993], having observed, as figured in Zaviel [1939,
Fig. 3D], that E. lobifera has 1 median tooth; unfortu-
nately, the antennal blade is very transparent and in
some specimens is hidden near the second antennal
segment, so the separation of these 2 species is ques-
tionable; indeed differences between these two species
are minimal also in pupal and adult stage [Lehmann,
1972]. The large or narrow median tooth of mentum is
used to separate E. minor, gracei, similis from E. brev-
icalcar, lobifera; the presence of a hump in the median
tooth separates E. similis from E. minor, but a hump
was observed also in E. bedmari Vilchez-Quero, Laville,
1987 [Moubayed-Breil, Mary, 2019]; often the hump is
not visible because the mentum in worn, so the separa-
tion of these species require further study. The most
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Fig. 107. Dendrogram summarizing the key to species. Abbreviations: disc — T. discoloripes, verr — T. verralli, bava —
T. bavarica, calv. — T. calvescens, cyan — E. cyanea, ilkl — E. ilkleyensis, clar — E. claripennis, devo — E. devonica,
fuld — E. fuldensis, grac — E. gracei, mino — E. minor, simi — E. similis, lobi — E. lobifera, brev. — E. brevicalcar,
clyp — E. clypeata, toku — Tokunagaia, coer — E. coerulescens.
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T. bavarica, calv — T. calvescens, cyan — E. cyanea, ilkl — E. ilkleyensis, clar — E. claripennis, devo — E. devonica,
fuld — E. fuldensis, grac — E. gracei, mino — E. minor, simi — E. similis, lobi — E. lobifera, brev. — E. brevicalcar,
clyp — E. clypeata, toku — Tokunagaia, coer — E. coerulescens.

important characters useful in separating genera and
species groups are the shape of setae anteriores S and
S, S, are branched in Tvetenia, simple in Eukiefferiel-
la and in Tokunagaia, S are simple in all genera,
except in E. ilkleyensis where S are bifid. E. devonica
was included in ilkleyensis group on the basis of adult
males and pupal exuviae [Lehmann, 1993], and in defin-
ing larval groups E. devonica and E. ilkleyensis were
again joined [Epler, 2001; Andersen et al, 2013], but we
were not able to see bifid S, in E. devonica, S appear
simple in the examined specimens; unfortunately the
S, is very small and not easily examined when the
labrum is not mounted in a perfect dorsal-horizontal
position. We also separated E. devonica and E. ilkley-
ensis on the basis of 4 or 5 antennal segments respec-
tively, availability of more material will confirm or refute
this conclusion.

The number of antennal segments is useful in sepa-
rating species, but in some species the very reduced 3™
segment may be difficult to see. E. coerulescens was
described with 4 antennal segments [Schmid, 1993;
Epler, 2001], but in our samples a very short 3* antennal
segment is evident.

Zaviel [1939] describes «atrofasciatay Goetgh. and
includes it in «discoloripes s. str.», describing the group
with yellow head capsule, thorax greenish, abdomen
bluish, labrum with a simple S, eyespot narrow, elon-
gated [Zavtel, 1939: Fig. 2a], mandible mola with small

spines, anal tubuli cylindrical; what «atrofasciata» re-
ally is remains questionable, it is not cited in Ashe,
O’Connor [2012]; simple S, conflicts with its inclusion
in Tvetenia, as discoloripes s.str. should suggest.

The presence of 4 or 5 lateral teeth of mentum is also
a valid character, but worn teeth sometime simulate a
large median tooth, with the median tooth fused with
the first lateral, and only 4 lateral teeth visible; it is here
interesting to note that E. quadridentata Chernovskii,
1949, considered a nomen dubium [Ashe O’Connor,
2012], may be interpreted as a specimen with the median
tooth fused with the fist lateral. Similarly, E. devonica
was described with 4 lateral teeth and a large median
tooth [Schmid, 1993], in our samples indeed a separa-
tion between the median tooth and the first lateral is
evident, but in other samples 4 lateral teeth seem asso-
ciated to a large median tooth.

DNA barcode will aid to solve some morphological
uncertainness; DNA sequences stored in GenBank®
(https://www.ncbi.nlm.nih.gov/nuccore/) could be anal-
ysed, but it is recommended that a study of DNA se-
quences be accompanied by morphological analysis, to
check the correct association with morphological spe-
cies. Rearing single larvae with association to the emerg-
ing pupal exuviae and adults, accompanied by the in-
spection of DNA sequences, even if laborious, is surely
the definitive tool to solve these taxonomic problems
[Gadawski et al., 2022; Rossaro et al., 2022].
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EcoLocy

The species treated in the present study are of high
interest in freshwater cology, because they colonize
different habitats and have different tolerance to pollu-
tion. The species are restricted to running waters and
cold springs, most species are found in different run-
ning water habitats from krenal to potamal, they seem to
have wide habitat range and no species seems to be
strictly restricted to only one habitat. Notes on the
ecology of species are in many hydrobiological works
[Thienemann, 1954; Lehmann, 1971], detailed informa-
tion of single species are in Moller Pillot [2013]. No
species seems restricted to glacial streams, but many
species live in glacial streams, even if can be found in
other habitats, some are strict cold stenothermal, others
are more eurithermal. The following notes on the ecolo-
gy of species [Moller Pillot, 2013] are based also on the
author’s direct experience. The localities where the sam-
ples were collected are in Tab. 1 and in Fig. 108 (North
Italy) and Fig. 109 (Centre — South Italy).

T. bavarica is cold stenothermal, widespread but
restricted to running waters in the Alps, it was found in
small streams at high altitude as in the upper reach of
Oglio river (Vezza), in rivers at lower altitude, but re-
stricted in winter season as in Curone stream.

T. calvescens is widespread in running waters in
different substrates, mosses, gravel, it is the most com-
mon species of the genus, it is also present in lowland
rivers.

Fig. 109. Map of sampled localities in Centre South Italy.
Station names are coloured according to habitat type.

Puc. 109 . Kapra mecTOHaXOKACHMT OTOOPAaHHOTO MaTepuasa
B yenrpe Oskuoit Mraamn. Hassanmsi craHumii oxpauieHs! B
COOTBETCTBUM C THUIOM MECTOOOUTAHMAL.
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T. discoloripes is rare in our samples, found in cold
springs, in northern (Acqualba) and central Italy (Ve-
toio), but pupal exuviae were also collected in Po and
Velino river.

T. verralli more frequent than 7. discoloripes both
in aquatic vegetation and in stones, both in large river
(Toce, Brenta, Tagliamento) and small streams (Curone,
Quiliano).

T. rectangularis characteristic of cold springs espe-
cially in glacial areas (Dora di Veny, Lys, Chiareggio).

T. tonollii is presumably a krenophilous species
only found in a cold spring (Chiareggio).

E.ancyla: larvae unknown.

E. brevicalcar lives preferentially in cold streams,
including glacial areas at high altitude (Dora di Veny),
but is also found in Mediterranean streams (Sangro,
Dirillo).

E. claripennis is very common everywhere, but with
a preference for rhithral, it is tolerant to pollution.

E. clypeata found in stones substrates, frequent in
epipotamon (Ticino, Adda).

E. coerulescens in springs (S. Apollonia) or in small
streams in the upper reaches (Vezza), it is probably
indicator of waters of higher quality (PN Abruzzi)

E. cyanea is rheophilous, with morphological adap-
tation to fast flowing waters, considered indicator of
high water quality (PN Abruzzi), not very frequent,
present also in Mediterranean streams (Ofanto).

E. devonica is present in kryal, krenal, small streams
(tributaries of Aviolo lake, Vezza) and more frequently
in rhithral (Brembo, Lambro, Tagliamento).

E.dittmari larva unknown, pupal exuviae collected
in different streams/rivers ( Toce, Ticino, Brembo, Lam-
bro, Adda, Po, Tagliamento, Brenta, Taro, Mignone,
Aso, Sangro, rio Mannu

E. fittkaui restricted to mountain areas, larva not
separable from E. minor.

E. fuldensis characteristic of glacial streams, not
found in lower reaches (Dora di Veny, Viola, Forni, Caré
Alto).

E. gracei seems to prefer reaches of lowland streams
or rivers (Ticino, Lambro, Po, Taro)

E. ilkleyensis is widespread, frequent in rhithron,
also in presence of aquatic vegetation (Agogna, Oglio)

E. lobifera is present also in cold streams, but pre-
fers riffles zones in large lowland rivers and Mediterra-
nean springs or streams. It seems more temperature
tolerant (Ticino, Lambro, Po, Taro, Tagliamento, Quil-
iano, Potenza, Aso, PN Abruzzi)

E. minor is widespread in mountain areas in stones
and mosses, it is considered a tolerant species, among
cold-stenothermal species, present in almost all sta-
tions especially in winter

E. pseudomontana larvae are not known.

E. similis possibly more temperature tolerant re-
spect to E. minor, its presence in Alps (Chiareggio)
should be confirmed.

E. tirolensis is abundant in cold fast flowing streams
near glaciers, but at some distance from the glacier

mouth (Dora di Veny), its similarity with E. brevicalcar
larva makes the map of distribution difficult to prepare.

It can be concluded that at present the information
about the ecology of species is rather generic and re-
quire the collection of more data, where correct species
identification will be associated to environmental infor-
mation.
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