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A key to larvae of Diamesa Meigen, 1835 (Diptera, Chironomidae),
well known as adult males and pupae from Alps (Europe)
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1Department of Food, Environmental and Nutritional Sciences, University of Milano;
2Museum of Sciences, Trento, Italy

Abstract 

A key to species belonging to the genus Diamesa Meigen, 1835
(Diptera, Chironomidae) well known as adult males and pupal exuviae
from European Alps, is presented; the characters useful in species
identification are pictured.
The key considers both qualitative and quantitative characters.
Thirteen morpho-species are distinguished, probably more species

have a very similar larva and can be separated only in the adult or
pupal stage. The most discriminant quantitative characters are the
length and thickness of anal setae, among qualitative characters the
most discriminant ones are the head capsule colour and the split of
setae anteriores of labrum. The shape of mental and mandibular teeth
are good taxonomic characters, but can be rarely used because teeth
are often worn out in samples collected in the field. Quantitative char-

acters show variability within each species, differing according to the
sampled site and season, and must be used with caution.
The following species groups can be easily separated in the larval

stage: i) dampfi, including D. dampfi and D. permacra; ii) latitarsis
including D. modesta and D. latitarsis; iii) zernyi including D. zernyi
and D. vaillanti. D. starmachi, D. steinboecki, D. goetghebueri, D.
bertrami, D. aberrata, D. incallida, D. cinerella, D. tonsa and D.
insignipes can be separated from all the other known species in larval
stage, but some of them, D. cinerella and D. insignipes for example,
have a very similar larva, so are better separated on the basis of their
distribution and collection of adults and pupae are strongly recom-
mended to support identifications. A new character bound to head cap-
sule colour is proposed to separate D. insignipes, D. cinerella, D. tonsa
and D. zernyi.

Introduction

The species belonging to the genus Diamesa Meigen, 1835 are well
described in the adult male stage (Pagast, 1947; Hansen & Cook,
1976), the females of few known species are also described (Willassen
& Cranston, 1986; Willassen, 2005), while the pupal exuviae are
known for almost all the species described in West Palaearctic (Pagast,
1947; Langton, 1991; Langton & Visser, 2003). Few, updated descrip-
tions of larvae are available (Thienemann, 1952; Schmid, 1993; Casas
& Langton, 2001), some of them in cyrillic (Makarchenko, 1985), in
German (Janecek, 1998) or in Italian language (Ferrarese & Rossaro,
1981; Lencioni et al., 2007). Recently (Rossaro & Lencioni, 2015) pre-
sented a key to larvae, but unfortunately the annexed photo and draw-
ings are too small and difficult to use. The ecology and distribution of
Diamesinae is based on captures of adults and pupal exuviae (Serra-
Tosio, 1973). Lods-Crozet et al. (2001) gave a species list of
Chironomids in European glacial habitat based on pupal and larval
material, Rossaro et al. (2006) considered Chironomid distribution in
Alps and Apennines, with special emphasis on Diamesa species.
In the present paper the key to larvae of Diamesa species is recon-

sidered, with new relevant characters. The most discriminating quan-
titative characters are emphasised thank a multiple discriminant
analysis, and new drawings are given.

Materials and methods

Slides were prepared according to Wirth and Marston (1968), spec-
imens were cleared in a phenol:xylene mixture 3:1 before mounting in
Canada balsam on a microscope slide; larvae were dissected separat-
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ing the head and their posterior part, including the 8th-9th segments
and posterior parapods, from the rest of the body. The head was mount-
ed under a separate cover slip, after squashing, taking care that the
labrum maintains its dorsal surface with setae anteriores visible.
Sometime it was necessary to dissect the head into a dorsal and into a
ventral part, mounting the parts so that the dorsal part shows its dorsal
surface and the ventral part its ventral surface. The caudal end after
dissection was mounted in dorsal position with a gentle pressure, to
allow the observation and measure of anal setae.
Measurements were made using a LEICA DM LS B2 optic microscope

at different magnifications (×40 - ×1000) connected to a LEICA
DFC320 camera. Drawings were prepared with a drawing tube connect-
ed to the optic microscope. The slides are stored in the Department of
Food, Environmental and Nutritional Sciences of Università degli Studi
di Milano (Italy). Measurements are given in mm: mean±standard
deviation, minimum, maximum values and number of observations are
often given.
The head colour was measured after the ventral and dorsal part of

the head capsule were separated with fine tungsten needles and
mounted so that the area comprised between setae submenti and genal
setae (Sæther, 1980) be well visible. The RGB colour profile of the seg-
ment joining setae submenti and genal setae was analysed using the
functions imread.m, imshow.m and improfile.m from the Image
Analysis toolbox of Matlab® vers. R2015a.
Multiple discriminant analysis of quantitative characters was carried

out using R® version 3.2.1 package with the additional package ade4.

Results

Diamesa Meigen 1835

Diagnosis

The description of the genus is here given according to Sæther &
Andersen (2013) and Rossaro & Lencioni (2015) with few additions.
Body length 5-12 mm. Coloration of the body in alive specimens from

yellow, yellow green, yellow brown, dark brown to black, not preserved
in cleared slides. Head capsule yellow, with a large black occipital mar-
gin, tips of mandibles and mentum black; extended dark brown spots
may be present at the base of mentum, in the frontal apotome and
genal area; in some species head capsule entirely brown-black, with
light areas only around eyes. Head capsule colour is described as
observed in mounted and cleared specimens. Head setae simple. 
Body setae weak, very long (about 150 mm) in D. dampfi, D. perma-

cra, moderately long (about 70 mm) in D. aberrata.
Antenna (Figures 1-2-3-4-5-6-7-8-9-10, A): With 5 segments, 3rd seg-

ment generally annulated, blade a little shorter than flagellum, reaching
either the half or the distal margin of segment 4th; in some species as
long as flagellum, sometime longer than flagellum, accessory blade about
3/4 of blade length, reaching either the base or the half of segment 3,
sometime reaching the base of segment 4, apex of second antennal seg-
ment bearing a style, reaching either the base or the half or the distal
margin of segment 4, 2 small peg sensilla (Lauterborn organs) are also
observable. First antennal segment with a ring organ near the base of
antenna, beside the ring organ two antennal setae are present, a proxi-
mal one near the ring organ and a distal one near the apex of the first
segment Table 1, A1S3). The distances of ring organ and antennal setae
from the base of first antennal segment are given in species descrip-
tions. AR variable between less than one to about two.

Labrum (Figures 1-2-3-4-5-6-7-8-9-10, L): SI triangular with a large
basis. SII and SIII thin, SII sometime with a large scale at its base, SIII sim-
ple, bifid with two simple or divided branches, SIVa present and developed,
SIVb small, labral lamellae present, consisting of scales with simple, bifid
or branched apices, often arranged in three groups, groups of branched
chaetae on each side, chaeta media present lateral to labral lamellae, lat-
eral to chaeta media about five spinules are present on each side, apical-
ly divided into 2 or more points. Pecten epipharyngis consisting of 5 hel-
met shaped scales, with 2-3 pairs of chaetulae laterales. Ungula U-
shaped with a well developed basal sclerite. 
Premandible with 5-7 apical teeth, lateral spine present and

branched. 
Mentum (Figures 1-2-3-4-5-6-7-8-9-10, M): Median tooth single or

double, if simple sometime with a small median indentation, from 7 to 12
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Table 1. Discriminant analysis results; factor loadings of the first two axes.

Description                                                                                                           Abbr                                DS1                                DS2

Eigen value                                                                                                                                                                                                  0.99                                            0.97
% variance                                                                                                                                                                                                   16.12                                          15.76
Antennal ratio                                                                                                                                            AR                                          –0.011                                       –0.072
Antennal blade length                                                                                                                             ABl                                           0.004                                          0.017
Accessory antennal blade length                                                                                                        AaBl                                          0.000                                        –0.021
Ring organ distance from base of antenna                                                                                     A1RO                                        –0.019                                       –0.081
Distal antennal seta distance from base of antenna                                                                     A1S3                                        –0.088                                       –0.401
Antennal style length                                                                                                                               St                                            0.019                                        –0.034
First antennal segment length                                                                                                              A1                                            0.010                                          0.052
First antennal segment thickness                                                                                                       A1w                                         –0.080                                        0.792
Mentum length                                                                                                                                          Ml                                           –0.009                                       –0.011
Submental seta distance from paralabial plate expansion                                                            Dp                                          –0.210                                        0.204
Submental seta distance from posterior margin of mentum                                                        Ds                                          –0.314                                        0.343
Posterior parapods length                                                                                                                     Pp                                            0.012                                          0.008
Procerci length                                                                                                                                          Pr                                           –0.353                                       –0.283
Anal setae length                                                                                                                                    AnSl                                         –0.058                                       –0.178
Anal setae thickness                                                                                                                             AnSw                                        –0.019                                       –0.115
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lateral teeth. The most lateral tooth may be very small. Anterior margin
convex, straight or concave. Ventromentum with lateral expansions
(ventromental plates), well developed in some species, setae submenti
arising anteriorly with respect to caudal extremity of ventromentum (in
species descriptions this is expressed with negative values of the dis-
tance between caudal margin of ventromentum and setae submenti). In
D. aberrata, D. incallida and in D. starmachi (Schmid, 1993) setae sub-
menti are posterior to caudal extremity of ventromentum at a short dis-
tance of about 5-10 mm, in D. dampfi group setae submenti are well pos-
terior with respect to caudal margin of ventromentum, at a distance of
about 30 mm. In these species the distance of setae submenti from cau-
dal extremity of ventromentum is expressed as a positive number. Both
distance of seta submenti form ventromental plates and from caudal mar-
gin of ventromentum are given in species descriptions, the former can
be measured with more accuracy, because in some specimens the poste-
rior extremity of ventromentum is not well defined (Figure 13). 
Mentum teeth often worn, so difficult to use in species identification.
Premento-hypopharyngeal complex: Labial palp with 5 sensilla; ligula

deeply divided into branches, median prementum simple and triangu-
lar, paraligula formed by a group of setae, paraligula and ligula appear
as 3 brushes, lateral chaetulae of prementum present, pecten
hypopharyngis consisting of several transverse rows of apically serrat-
ed plumose and pointed scales (Sæther & Andersen, 2013).

Mandible (Figures 1-2-3-9-10, Md): With an apical and 4 median
teeth, in some species the first two more developed than the 3rd and 4th.
Ventral seta subdentalis simple, seta interna with 25-30 simple

branches, inserted medially on the dorsal surface of mandible.
Mandibular teeth often worn, so difficult to use in species identification.

Maxilla (Figures 1-2-7, Mx): Palp as long as broad, with 10-11 sen-
sillae; chaetulae of palpiger and lamellae of galea setose with 5-6 sen-
sillae and lamellae; pecten galearis absent; lacinia short with overlap-
ping long chaetulae; appendix setae absent; simple setae maxillaris
(antaxial setae) present (Sæther & Andersen, 2013).

Parapods (Figures 1-8-9-10, C): Anterior and posterior parapods with
apical claws, yellow in anterior, black in posterior parapods. Posterior
parapods with a small seta in the apical third.

Procercus (Figure 9, Pr): Very reduced or absent, 1-4 anal setae and
1 lateral setae arising from the procercus area, only in D. dampfi group
procercus is not reduced and bears 6 apical setae and 1 lateral seta. 

Species descriptions
The information about each species is given only for characters that

differ in each species, characters common to all species are given in
the genus diagnosis. 

Diamesa steinboecki Goetghebuer 1933
(Figure 1)
Body length: 5091±273 (4772-5302, n=10), but large larvae living

more than one year can be larger, until 8 mm, head entirely black, head
length: 658.0±159. (534.0-843, n=10), head wide: 365.0±88.4 (297.0-
468.0, n=10).
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Figure 1. Diamesa steinboecki, A, antenna; L, labrum; Md, mandible; M, mentum; S, anal setae; C, caudal end; Mx, maxilla; SM1-2, setae
maxillaris; ChP, chaetulae of palpiger; LCh, lacinial chetae; Aa, antaxial seta; SBM, multilobate sensillum; SBa, sensilla basiconica.
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Antenna: short, antennal blade almost reaching apex of antenna or a
little shorter, accessory blade reaching the base of segment 4th, style
longer than segment 3, reaching half of segment 4, AR: 1.46±0.28
(1.18-2.07, n=10), blade: 18.7±2.43 (14.1-20.3, n=10), accessory blade:
13.0±3.41 (6.68-15.6, n=10), distance of ring organ from the base of
the 1st ant. segm.: 4.25±2.52 (2.29-7.7, n=10), proximal antennal seta:
4.60±0.20 (4.41-4.8, n=10), distal antennal seta: 16.9±1.08 (14.5-18,
n=10), style: 8.46±0.38 (7.94-9, n=10), style thickness: 3.08±0.01
(3.05-3.09, n=10), 1st antennal segment: 36.9±5.35 (30.2-43.3, n=10),
thickness of 1st antennal segment: 12.8±0.32 (12-13, n=10), combined
and separated lengths of segments 2-5: 26.2±7.13 (17.4-36.0, n=10),
length of antennal segments 2-3-4-5: 8.91±1.87 (8.91-8.91, n=10),
3.15±4.68 (3.15-3.15, n=10), 2.53±4.68 (2.53-2.53, n=10), 2.87±4.68
(2.87-2.87, n=10).
Labrum with multibranched setae SIII, SII with a large scale at its

base, labral lamellae toothed at apex, chaeta media short, semicircular.
Mandible: with the apical and the first two inner teeth very long,

equal in length, or the 2nd is the longest, 3rd and 4th inner teeth shorter,
length of inner teeth: 2nd>1st>3rd>4th. 

Mentum: length: 206±14.2 (190-221, n=10), with a paired median
tooth and 10 (11) lateral teeth, median teeth often worn and mentum
appears with a large median tooth and a smaller number of lateral
teeth, distance from ventromental plates to setae submenti: 33.6±0.44
(33-34.3, n=10), setae submenti arising anteriorly with respect to cau-
dal extremity of ventromental plates: –24±0 (–24 - –24, n=1).

Posterior parapods length: 445±5.99 (445-445, n=10), procercus
absent, anal setae very short, thick, spine-like, about 6 (5-8)% long

with respect to mentum length, anal setae length: 13.5±7.29 (3-25,
n=10), anal setae thickness: 3.37±0.39 (3-3.74, n=10), 0-1, 1-2, 2-2, 3-
1 setae on the right and on the left side respectively, with a lateral seta
at most 30.0-33.5 µm long.

Material examined: see Rossaro & Lencioni (2015).

Diamesa goetghebueri Pagast 1947
(Figure 2)
Body length: 7553±694 (4772-7717, n=18), but larvae living more

than one year can be much larger, head capsule entirely black, head
length: 843.0±0.38 (843-844, n=18), head width: 468.0±0.21 (468.0-
468.0, n=18).

Antenna: short, AR: 1.30±0.29 (0.84-2, n=18), blade length:
24.1±3.56 (18.6-32, n=18), accessory blade: 14.1±2.38 (10-18, n=18),
distance of ring organ from the base of the 1st ant. segm.: 6.59±1.64
(2.29-9, n=18), proximal antennal seta: 6.21±2.33 (4.41-9.1, n=18),
distal antennal seta: 19.0±1.47 (16.6-21, n=18), style: 8.70±1.25 (6-11,
n=18), style thickness: 2.65±0.01 (2.6-2.66, n=18), 1st antennal seg-
ment: 38.9±11.0 (22.1-55.7, n=18), thickness of 1st antennal segment:
22.8±0.38 (22-23, n=18), combined length of segments 2-5: 29.7±3.87
(23.6-37, n=18), length of antennal segments 2-3-4-5: 12.7±3.22 (9.14-
15.7, n=18), 4.67±0.15 (4.09-4.73, n=18), 2.66±0.42 (2.26-3.87, n=18),
2.20±0.51 (1.62-3.07, n=18).
Labrum with multibranched setae SIII, SII with a large scale at its base.
Mandible: with 1st lateral tooth more developed than others, the

other lateral teeth decreasing in size, 1st>2nd>3rd>4th. 
Mentum: length: 227±33.0 (193-304.0, n=18), with a paired median
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Figure 2. Diamesa goetghebueri, A, antenna; L, labrum; Md, mandible; M, mentum; S, anal setae; Mx, maxilla.
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tooth and 10 lateral teeth, median tooth often worn out, sometime
appears as a single median tooth, 1st lateral tooth a little longer than
the median and the 2nd lateral one, 2nd lateral may be shorter than the
3rd, distance from ventromental plates to setae submenti: 41.0±3.05
(35.1-46.2, n=18), setae submenti arising anteriorly with respect to
caudal extremity of ventromental plates: –8.1±3.77 (–15 - –6.1, n=1).

Posterior parapods length: 755±318 (445-1064, n=18), Anal setae 4-3
on the right side, 3-3 on the left side, thin, short, very much reduced with
a longer lateral seta, procercus absent, anal setae length: 20.1±8.45
(7.93-41.2, n=18), anal setae thickness: 1.32±1.18 (0.5-3.45, n=18).

Material examined: see Rossaro & Lencioni (2015).

Diamesa latitarsis Goetghebuer 1921,
Diamesa modesta Serra-Tosio 1968
(Figure 3 A1, L1, Md1, M1, S1)
Body length: 10491±1625 (7000-11500, n=13), head capsule entirely

black, head length: 660±0.35 (660-661, n=13), head width: 367.0±0.19
(366.0-367.0, n=13). 

Antenna: short, AR: 1.23±0.14 (1.13-1.68, n=13), blade length:
25.0±2.05 (23.1-29.1, n=13), accessory blade: 14.7±1.11 (13.1-16.6,
n=13), distance of ring organ from the base of the 1st antennal seg-
ment: 6.84±0.55 (5-7, n=13), proximal antennal seta: 7.43±0.95 (6.9-
9.1, n=13), distal antennal seta: 22.1±2.60 (19.7-27, n=13), style:
7.80±1.03 (7-9.83, n=13), style thickness: 2.37±0.12 (2.27-2.66, n=13),
1st antennal segment short: 36.5±4.23 (31.6-48, n=13), thickness of 1st

antennal segment: 12.9±0.27 (12-13, n=13), combined length of seg-
ments 2-5: 29.5±1.63 (26.8-32.3, n=13), length of antennal segments 2-
3-4-5: 15.8±1.84 (15.8-15.8, n=13), 7.68±2.77 (7.68-7.68, n=13),
3.76±1.38 (3.76-3.76, n=13), 3.85±4.62 (3.85-3.85, n=13).
Labrum with multibranched setae SIII, SII with a large scale at its base.
Mandible: first inner tooth more developed than others,

1st>2nd>3rd>4th. 
Mentum: length: 219±15.7 (209-253, n=13), with a paired median

tooth and 11 lateral teeth, with a convex anterior margin, distance from
ventromental plates to setae submenti: 39.4±1.16 (36.8-39.9, n=13),
setae submenti arising anteriorly with respect to caudal extremity of
ventromental plates: –6.5±1.60 (–7.1 - –2.9, n=3) (Figure 13A). 

Posterior parapods length: 592±141 (553-1064, n=13), procercus
absent, anal setae length: 43.3±9.9 (27.8-59.1, n=13), anal setae thick-
ness: Æ:1.50±0.19 (1-1.65, n=13).

Material examined: see Rossaro & Lencioni (2015).

Diamesa bertrami Edwards 1935
(Figure 3 A2, L2, Md2, M2, S2)
Body length: 6833±234 (6700-7232, n=28), head capsule entirely

black, head length: 403±79.6 (166-486.0, n=28); head width; 224±44.2
(92.2-270, n=28).

Antenna: longer than in D. latitarsis, but shorter than in D. aberrata,
AR: 1.55±0.34 (0.86-2.06, n=28); blade length: 24.1±1.52 (19.0-26,
n=28); accessory blade: 14.7±1.95 (11-19, n=28); distance of ring
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Figure 3. Diamesa latitarsis, A1, antenna; L1, labrum; Md1, mandible; M1, mentum; S1, anal setae; Diamesa bertrami, A2, antenna;
L2, labrum; Md2, mandible; M2, mentum; S2, anal setae.
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organ from the base of the 1st antennal segment: 6.67±4.06 (3.5-12.7,
n=28); proximal antennal seta: 7.2±3.09 (5.2-12, n=28); distal anten-
nal seta: 25.3±1.98 (22-27, n=28); style: 9.10±0.66 (8-11.4, n=28); style
thickness: 1.98±0.29 (1.41-2.3, n=28); 1st antennal segment: 46.2±9.94
(23.1-63.3, n=28); thickness of 1st antennal segment: 11.2±0.22 (11-12,
n=28); combined length of segments: 2-5; 30.2±5.30 (24.1-46.7, n=28);
13.2±0.74 (11.8-13.6, n=28); 34.8±14.7 (7.17-42.4, n=28); 5.04±0.30
(4.46-5.2, n=28); 3.47±0.43 (2.66-3.7, n=28). 
Labrum with multibranched setae SIII, SII without a large scale at

its base.
Mandible with lateral teeth very long, decreasing in size in the

sequence 2nd>1st> 3rd >4th.
Mentum: length 221.0±32.3 (153.0-257.0, n=28), with a concave

median margin, a paired median tooth [single in some specimens], a
2nd lateral tooth longer than the 1st and 10 lateral teeth, distance from
ventromental plates to setae submenti; 35.9±1.44 (35.9-35.9, n=28),
setae submenti arising anteriorly with respect to caudal extremity of
ventromental plates: –20±7.23 (–20 - –20, n=1).

Posterior parapods length: 829±65.3 (713-874, n=28); procercus
absent; anal setae spiniform, anal setae length: 78.3±20.2 (18.9-133,
n=28); anal setae thickness: 2.43±0.83 (1.2-4, n=28).

Material examined: see Rossaro & Lencioni (2015).

Diamesa aberrata Lundbeck 1898
(Figure 4)
Body length: 5494±624.0 (4900-7405, n=18), abdominal segments

with long setae >70 mm, head capsule entirely black, head length:
449±199 (206-604, n=18), head width: 249±110 (114-335, n=18).

Antenna: longer than in D. latitarsis and D. bertrami, AR high, often
higher then 2, 2.10±0.43 (1.37-2.73, n=18), blade length:26.7±1.72
(25.3-32, n=18), accessory blade: 18.8±0.82 (18.4-22, n=18), distance
of ring organ from the base of the 1st antennal segment: 12±2.91 (11-

20, n=18), proximal antennal seta: 14.9±2.74 (14-22.5, n=18), distal
antennal seta: 43.9±2.65 (43-51.2, n=18), style: 9.49±1.22 (8.88-13,
n=18), style thickness: 2.19±0.01 (2.18-2.22, n=18), 1st antennal seg-
ment segm about 80 mm long, 73.5±20.8 (26.5-98.2, n=18), thickness
of 1st antennal segment: 11.0±1.35 (10-16, n=18), combined length of
segments 2-5: 34.3±4.65 (19.2-40.3, n=18), length of antennal seg-
ments 2-3-4-5: 16.2±2.12 (13.6-17.9, n=18), 25.3±13.9 (14.5-42.4,
n=18), 5.2±9.13 (5.2-5.2, n=18), 3.7±9.13 (3.7-3.7, n=18).
Labrum with bifid setae SIII, 6-8 labral lamellae consisting of a high

number of scales with simple apices, with 4-5 lateral spines.
Mentum (Figure 4, M): length: 229±47.1 (153-328, n=18), with 11-12

lateral, the 4-5 innermost lateral teeth arranged in a straight line, medi-
an tooth paired, distance from ventromental plates to setae submenti:
45.4±1.46 (44-46, n=18), setae submenti arising posteriorly with respect
to caudal extremity of ventromental plates, but at a short distance
[11.9±2.20 (9.2-14.4, n=18)] from caudal margin of ventromentum.
Mandible with lateral teeth decreasing in size in the sequence

3dr>2nd >1st> 4th, [26:25:24:18 µm], but often worn out.
Posterior parapods length: 749±2.33 (749-749, n=18), about 73±10

mm long, procercus length: 3.06±0 (3.06-3.06, n=18), procercus diame-
ter: 14.6±0 (14.6-14.6, n=1), anal setae length: 91.4±17.0 (63.1-140.0,
n=18), anal setae thickness: 3.85±1.32 (2.19-5.34, n=18).

Material examined: see Rossaro & Lencioni (2015).

Diamesa incallida (Walker 1856)
(Figure 5)
Body length: 7951±749 (7405-8826, n=5), head capsule light

brown, head length: 671±99.6 (604-826, n=5), head width: 373±55.3
(335-459, n=5).

Antenna: long, with the 3rd segment characterised by 2 large rings, AR
very high: 2.27±0.31 (1.98-2.78, n=5), blade length: 24.2±3.66 (20.3-27.8,
n=5), accessory blade: 19.2±0.50 (18.7-19.8, n=5), distance of ring organ
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Figure 4. Diamesa aberrata, A, antenna; L, labrum; S, anal setae;
M, mentum. Figure 5. Diamesa incallida, A, antenna; L, labrum; M, mentum.
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from the base of the 1st antennal segment: 12.8±3.95 (10-17.2, n=5),
proximal antennal seta: 13.2±5.15 (10.9-22.5, n=5), distal antennal seta:
50.0±12.3 (41-63.5, n=5), style: 7.97±2.10 (5.47-11.3, n=5), style thick-
ness: 2.3±0.05 (2.25-2.35, n=5), 1st antennal segment: 79.6±7.53 (67.7-
86.7, n=5), thickness of 1st antennal segment: 17.9±0.15 (17.6-18, n=5),
combined length of segments 2-5: 35.2±2.66 (31.0-37.4, n=5), length of
antennal segments 2-3-4-5: 19.8±0 (19.8-19.8, n=5), 14.5±0 (14.5-14.5,
n=5), 5.2±0 (5.2-5.2, n=5), 3.7±0 (3.7-3.7, n=5).
Labrum with bifid setae SIII, SII without a large scale at its base,

chaeta media well developed.
Mentum (Figure 6A): length: 302.±52.8 (245.-358., n=5), with the 4th

median teeth forming a plate well separated from the other lateral
teeth, distance from ventromental plates to setae submenti: 49±0 (49-
49, n=5), setae submenti arising posteriorly with respect to caudal
extremity of ventromental plates, but at a short distance [5±1 (4-6,
n=5)] from caudal margin of ventromentum.

Posterior parapods length: 552±0 (552-552, n=5), procercus length:
8.98±0 (8.98-8.98, n=5), procercus diameter: 20.6±0 (20.6-20.6, n=5),
anal setae length: 276±17.3 (253-294, n=5), anal setae thickness:
7.44±0.63 (6.30-7.72, n=5).

Material examined: see Rossaro & Lencioni (2015).

Diamesa starmachi Kownacki and Kownacka 1970
(Figure 6)
Body length: 6126±178 (6000-6252, n=2), head capsule yellow,

mandibles entirely black, distal margin of mentum and occipital margin

with a large black area at least 60 mm wide, head length: 651±1.58
(650-652, n=2), head width: 361.0±0.88 (361.0-362.0, n=2), occipital
margin width: 50-60. 

Antenna: AR: 2.01±0.23 (1.84-2.18, n=2), blade length: 25.5±0.70
(25-26, n=2), accessory blade: 19.6±0.87 (19-20.2, n=2), distance of
ring organ from the base of the 1st antennal segment: 8.25±0.35 (8-8.5,
n=2), proximal antennal seta: 27.2±0.35 (27-27.5, n=2), distal anten-
nal seta: 42.2±0.35 (42-42.5, n=2), style: 11.5±0 (11.5-11.5, n=1), style
thickness: 2.20±0.00 (2.2-2.21, n=2), 1st antennal segment: 48±0 (48-
48, n=1), thickness of 1st antennal segment: 11.2±0.35 (11-11.5, n=2),
length of antennal segments 2-3-4-5: 24±2.82 (22-26, n=2), 18.3±0
(18.3-18.3, n=1), 8.93±0 (8.93-8.93, n=1), 6.35±0 (6.35-6.35, n=1),
5.82±0 (5.82-5.82, n=1).
Labrum with simple (or bifid in some specimens?) setae SIII, SII without

a large scale at its base, labral lamellae and chaeta media well developed.
Mentum: length: 293.0±44.0 (262-324., n=2), setae submenti at

some distance from the caudal margin of ventromentum, distance from
ventromental plates to setae submenti: 51.5±0 (51.5-51.5, n=1), dis-
tance between caudal margin of ventromentum and setae submenti:
10.2±1.19 (9.41-11.1, n=2).

Posterior parapods length: 516±0 (516-516, n=1), procercus length:
7.64±0 (7.64-7.64, n=1), procercus diameter: 24±0 (24-24, n=1), anal
setae 4 anal setae, anal setae length: 291±7.71 (286-297, n=2), anal
setae thickness: 3.8±0 (3.8-3.8, n=1).

Material examined: see Rossaro & Lencioni (2015).

Diamesa tonsa (Haliday in Walker 1856)
(Figure 7)
Body length: 9335±118 (9000-9373, n=10), head capsule with

extended brown-black areas, occipital margin width: 40, head length:
555±42.0 (495-582, n=10), head width: 308±23.3 (275-323, n=10).

Antenna: the antennal blade reaches the distal margin of 4th segment,
AR: 1.84±0.17 (1.45-2.06, n=10), blade length: 28.6±2.25 (25-31.9,
n=10), accessory blade: 17.6±1.86 (16-21.3, n=10), distance of ring
organ from the base of the 1st antennal segment: 12.8±3.11 (7-16, n=10),
proximal antennal seta: 10.8±2.16 (6.8-12, n=10), distal antennal seta:
43.8±4.99 (38.1-53, n=10), style: 9.13±1.02 (8-10.3, n=10), style thick-
ness: 2.38±0.07 (2.3-2.5, n=10), 1st antennal segment: 69.4±7.15 (58-80,
n=10), thickness of 1st antennal segment: 19.2±3.74 (19.2-19.2, n=10),
combined length of segments 2-5: 37.7±2.56 (33.5-40, n=10), length of
antennal segments 2-3-4-5: 18.3±0 (18.3-18.3, n=1), 8.93±0 (8.93-8.93,
n=1), 6.35±0 (6.35-6.35, n=1), 5.82±0 (5.82-5.82, n=1).
Labrum with bifid setae SIII, SII without a large scale at its base, labral

lamellae and chaeta media well developed.
Mentum: length: 291±14 (277-304, n=10), brown also in caudal part,

with a single median tooth (sometime notched) and 9 lateral teeth,
sometime a very small 10th tooth is present, distance from ventromen-
tal plates to setae submenti: 52.2±1.06 (50.1-52.7, n=10), setae sub-
menti arising anteriorly with respect to caudal extremity of ventromen-
tal plates: –7.7±0.62 (–8.6 - –7.3, n=2).

Posterior parapods length: 542±12.7 (527-552, n=10), procercus
length: 9.01±0 (9.01-9.01, n=1), procercus diameter: 22.7±3.74 (21.1-
25.7, n=1), anal setae length: 330±47.7 (300-400, n=10), anal setae
thickness: 5.30±0.66 (4.24-6.32, n=10). 

Material examined: see Rossaro & Lencioni (2015).

Diamesa cinerella Meigen in Gisti 1835
(Figure 8 A1, L1, M1, H1)
Body length: 11,140±102 (11,000-11,209, n=7), generally larger than

similar species, head capsule entirely yellow except tips of mandibles
and mentum. Head length: 1063±111 (900-1128, n=7), head width:
590±61.9 (500-626, n=7). 

Antenna: AR: 1.91±0.17 (1.61-2.16, n=7), blade length: 31.1±0.31 (31.0-
31.8, n=7), accessory blade: 21.6±0.41 (21.3-22.3, n=7), distance of ring
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Figure 6. Diamesa starmachi, A, antenna; L, labrum; M, mentum;
H, head capsule.
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organ from the base of the 1st antennal segment: 13.0±0.04 (13-13.1,
n=7), proximal antennal seta: 11.0±0.04 (11-11.1, n=7), distal antennal
seta: 38.0±0.04 (38-38.1, n=7), style: 8.27±0.93 (6.67-9.27, n=7), style
thickness: 2.35±0.07 (2.3-2.5, n=7), 1st antennal segment: 66.4±6.82
(55.6-76.2, n=7), thickness of 1st antennal segment: 18.4±0.80 (17-19,
n=7), combined length of segments 2-5: 34.6±1.11 (33.5-36.7, n=7),
length of antennal segments 2-3-4-5: 18.3±0 (18.3-18.3, n=7), 8.93±0
(8.93-8.93, n=7), 6.35±9.59 (6.35-6.35, n=7), 5.82±9.59 (5.82-5.82, n=7).
Labrum with bifid setae SIII, SII without a large scale at its base, labral

lamellae and chaeta media well developed.
Mentum: length: 379.0±152.0 (281.0-602.0, n=7), with a simple

median tooth sometime with a small notch and (8)-9 lateral teeth, dis-
tance from ventromental plates to setae submenti: 51.8±1.58 (49-52.7,
n=7), setae submenti arising anteriorly with respect to caudal extrem-
ity of ventromental plates: –4.1±8.45 (–7.3 - –15, n=1). 

Posterior parapods length: 656±167 (446-787, n=7), procercus
length: 11.0±1.90 (9.01-12.5, n=7), procercus diameter: 19.4±3.07 (17-
22.7, n=7), anal setae length: 282±18.4 (268-316, n=7), anal setae
thickness: 5.54±0.59 (4.71-6.32, n=7).

Material examined: see Rossaro & Lencioni (2015).

Diamesa insignipes Kieffer in Kieffer
and Thienemann 1908
(Figure 8 A2, L2, M2, H2, C)
Body length: 7436±25.8 (7427-8000, n=8), head capsule yellow with

reduced paired brown spots in frontalapotome and in genae, occipital
margin and mandible black, anterior margin of mentum black, the
colour of mentum gradually lighten until becoming yellow in caudally,
premandible black, first antennal segment black, but lightens at its
base, head length: 749.0±9.40 (727-756, n=8) head width: 416±5.22
(403-420, n=8).

Antenna: AR: 1.75±0.18 (1.43-2.01, n=8). The antennal blade reach
the base of the 4th segment, blade length 27.0±1.31 (25.5-28.3, n=8)
the accessory blade reach the basal third of the 3rd segment: 20.1±1.27
(18.5-21.1, n=8) distance of ring organ from the base of the 1st anten-
nal segment: 11±0.75 (10-12, n=8) proximal antennal seta: 13±0.75
(12-14, n=8) distal antennal seta: 34±0.75 (33-35, n=8) style:
9.06±0.97 (7.93-9.99, n=8) style thickness: 2.13±0.07 (2.1-2.3, n=8) 1st

antennal segment: 61.3±4.50 (54.6-68.5, n=8) thickness of 1st antennal
segment: 19.9±1.86 (18-22, n=8), combined length of segments 2-5:
35.1±3.84 (31.1-42.5, n=8), lengths of segments 2-3-4-5: 18.3±0 (18.3-
18.3, n=8), 8.93±0 (8.93-8.93, n=8), 6.35±9.49 (6.35-6.35, n=8),
5.82±9.49 (5.82-5.82, n=8).
Labrum with bifid setae SIII, SII without a large scale at its base, labral

lamellae and chaeta media well developed.
Mentum: length: 306.0±30.9 (273-340, n=8), with 11 lateral teeth

and a single median tooth, but it appears a bit notched, distance from
ventromental plates to setae submenti: 50.3±4.52 (47.0-57.5, n=8),
setae submenti arising anteriorly with respect to caudal extremity of
ventromental plates: –5.9±7.11 (–10.0 - –6.20, n=2).

Posterior parapods length: 516±0 (516-516, n=8) about 7% of body
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Figure 7. Diamesa tonsa, A, antenna, L, labrum, M, mentum, H, head capsule, S, anal setae; Mx, maxilla; SM1-2, setae maxillaris; ChP,
chaetulae of palpiger; LCh, lacinial chetae; Aa, antaxial set; SBM, multilobate sensillum; Sba, sensilla basiconica.
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length, procercus length: 8.16±0.38 (7.53-8.37, n=8), procercus diame-
ter: 21.0±1.43 (18.7-21.8, n=8), anal setae length: 291±42.1 (207-337,
n=8), anal setae thickness: 6.16±0.92 (4.45-6.86, n=8).

Material examined: see Rossaro & Lencioni (2015).

Diamesa zernyi Edwards 1933;
Diamesa vaillanti Serra-Tosio 1972
(Figure 9)
Body length: 8944±706 (7608-9373, n=10), head capsule entirely

black, a light area is observable only around eyes, head length:
622.0±21.1 (582-633, n=10), head width: 345±11.7 (323-351, n=10).

Antenna: AR: 1.79±0.20 (1.61-2.35, n=10), blade length: 29.0±2.61
(23-31.3, n=10), accessory blade: 16.4±4.53 (8-19.6, n=10), distance of
ring organ from the base of the 1st antennal segment: 9.2±0.78 (8-10,
n=10), proximal antennal seta: 11.2±0.78 (10-12, n=10), distal anten-
nal seta: 35.2±0.78 (34-36, n=10), style: 8.67±1.60 (7.00-11, n=10),
style thickness: 2.23±0.12 (2.1-2.46, n=10), 1st antennal segment:
61.0±2.81 (54.9-63.1, n=10), thickness of 1st antennal segment:
22.8±0.39 (22-23, n=10), combined length of segments 2-5: 34.2±3.55
(25.9-36.5, n=10), length of antennal segments 2-3-4-5: 18.3±0 (18.3-
18.3, n=1), 8.93±0 (8.93-8.93, n=1), 6.35±9.36 (6.35-6.35, n=10),
5.82±9.36 (5.82-5.82, n=1).
Labrum with bifid setae SIII, SII without a large scale at its base, labral

lamellae and chaeta media well developed.
Mandible with 1st lateral tooth more developed. 

Mentum: length: 309.0±28.7 (282.0-336.0, n=10), with a paired (or
apparently simple but always notched) median tooth and 10 lateral
teeth, the 10th very small, distance from ventromental plates to setae
submenti: 50.7±2.04 (48.8-52.7, n=10), setae submenti arising anteri-
orly with respect to caudal extremity of ventromental plates: –8.5±3.85
(–12.0 - –4.8, n=2).

Posterior parapods length: 697±29.5 (678-739, n=10), procercus
length: 8.13±0.21 (7.53-8.2, n=10), procercus diameter: 18.3±0.15 (18.2-
18.7, n=10), anal setae length: 184.±74.2 (78.5-303.0, n=11), shorter
than in D. tonsa, anal setae thickness: 5.87±0.66 (4.98-6.87, n=10).

Material examined: see Rossaro & Lencioni (2015).

Diamesa dampfi (Kieffer 1924)
(Figure 10 A1, L1, M1, C)
Body length: 6405±3.11 (6400-6406, n=8), with very long setae about

150 mm, head capsule and throat uniformly yellow or brownish, only
occipital margin, tip of mentum and mandible black, head length:
563.0±0.17 (563.0-564, n=8), head width: 313±0.09 (313-313, n=8).

Antenna: AR: 1.97±0.13 (1.73-2.07, n=8), blade length: 28.9±1.63
(26.7-30.4, n=8), accessory blade about 3/4 antennal blade: 22.4±1.41
(18.9-23, n=8), distance of ring organ from the base of the 1st ant.
segm.: 11.8±2.23 (9.33-13.8, n=8), proximal antennal seta: 14.3±4.16
(10.4-18.2, n=8), distal antennal seta: 56.9±5.26 (52-61.8, n=8), style:
11.9±0.28 (11.6-12.3, n=8), style thickness: 2.08±0.56 (1-2.8, n=8), 1st
antennal segment: 69.8±4.06 (63.3-73.3, n=8), thickness of 1st anten-
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Figure 8. Diamesa cinerella, A1, antenna, L1, labrum, M1, mentum, H1, head capsule; Diamesa insignipes, A2, antenna, L2, labrum;
H2, head capsule, M2, mentum; C, caudal end with anal setae.
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nal segment: 21.8±2.11 (18.7-25.1, n=8), combined length of segments
2-5: 35.3±1.07 (33.0-36.5, n=8), length of antennal segments 2-3-4-5:
18.3±0 (18.3-18.3, n=8), 8.93±0 (8.93-8.93, n=8), 6.35±9.49 (6.35-6.35,
n=8), 5.82±9.49 (5.82-5.82, n=8). 
Labrum with simple setae SIII.
Mentum: length: 288±35.5 (243-327, n=8), with a median tooth often

fused with the 1st lateral, appearing as a large median tooth, more than
3 times wide (40 mm) with respect to the most adjacent lateral tooth
(13 mm) when fused, sometime well divided into 3 teeth, the median
one three times large (18.5 mm) the first lateral one (6.8 mm), often a
bit notched, 9 lateral mental teeth if the median tooth is fused with the
1st lateral, 10 when median tooth is separated, the 10th tooth is very
small and may be absent. Ventromental plates not much expanded lat-
erally, ventromentum not reaching setae submenti, distance from ven-
tromental plates to setae submenti: 65±0 (65-65, n=8), distance
between caudal margin of ventromentum and setae submenti:
34.6±2.11 (32.0-36.9, n=8) (Figure 13 B). 

Posterior parapods length: 516±0 (516-516, n=1), procercus present
and developed, with 6 anal setae and 1 lateral seta, procercus length:
20.2±0.62 (19.1-21.5, n=8), procercus diameter: 33.4±3.63 (26.4-35.3,
n=8), anal setae length: 520±46.7 (423-544, n=8), anal setae thick-
ness: 4.25±0.80 (2.66-5.54, n=8).

Material examined: see Rossaro & Lencioni (2015).

Diamesa permacra (Walker 1856) 
(Figure 10 A2, L2,M2, Md)
Body length: 9110±0.49 (9110-9111, n=12), with very long setae

>150 mm, head capsule and throat uniformly yellow or brownish, only
occipital margin, tip of mentum and mandible black, head length:
610±3.00 (610-611, n=12), head width: 339±0.00 (339-339, n=1).

Antenna: AR: 1.80±0.12 (1.59-2.10, n=12), blade length: 26.2±2.04
(23.8-30.4, n=12), accessory blade: 20.4±2.58 (17.3-23.7, n=12), dis-
tance of ring organ from the base of the 1st antennal segment:
10.0±1.06 (9.01-11.7, n=12), proximal antennal seta: 11.9±0.86 (11.4-
13.3, n=12), distal antennal seta: 49.2±5.18 (41-52.5, n=12), style:
10.2±1.39 (8-12.2, n=12), style thickness: 1.95±0.37 (1.3-2.73, n=12),
1st antennal segment: 63.1±3.45 (58.2-71.7, n=12), thickness of 1st

antennal segment: 19.4±1.81 (17.6-22.5, n=12), combined length of
segments 2-5: 35.2±2.70 (30.9-40.3, n=12), length of antennal seg-
ments 2-3-4-5: 18.3±0 (18.3-18.3, n=1), 8.93±0 (8.93-8.93, n=1),
6.35±9.27 (6.35-6.35, n=1), 5.82±1.85 (5.82-5.82, n=1).
Labrum with simple setae SIII.
Mentum: length: 294±26.9 (251-317, n=12), ventromentum not

reaching setae submenti, distance from ventromental plates to setae
submenti: 55.9±2.22 (55.9-55.9, n=12), distance between caudal mar-
gin of ventromentum and setae submenti: 31.3±0 (31.3-31.3, n=1),
median mental tooth almost fused with the 1st lateral, sometime with a
notch, 9 lateral teeth if the median tooth is not fused, if the median
tooth is fused with the first laterals only 7-8 lateral teeth are visible, the
last tooth is very small.

Posterior parapods length: 516±0 (516-516, n=1), procercus present
and developed, with 6 anal setae and 1 lateral seta, procercus length:
26.6±8.80 (7.46-32.1, n=12), procercus diameter: 30.5±3.37 (25.1-35.3,
n=12), anal setae length: 502±58.9 (375-544n=12), anal setae thick-
ness: 3.58±0.34 (3.11-4.31, n=12).

Material examined: see Rossaro & Lencioni (2015).

Key to Diamesa species from Alps and Apennines
1 - Procercus present and developed, with 6 anal setae and 1 lateral seta
(Figure 10 C), setae submenti well caudal with respect to caudal
margin of ventromentum (Figure 13 B), body with very long setae
(>150 mm) (Figure 10 C)                                                                      2

- Procercus absent (Figure 1 C, S, Figure 2 S, Figure 3 S1, S2) or very
reduced with 1-4 anal setae, (Figure 4 S, Figure 7 S, Figures 8-9 S,

Figure 9 Pr), lateral seta arising directly from the postero-lateral sur-
face on the preanal body segment (Figures 1-2-4 S, Figure 3 S1, S2,
Figures 8-9 C), setae submenti anterior with respect to caudal margin
of ventromental plates or at most 10-15 mm posterior Figure 13 A)
                                                                           Diamesa excl dampfi gr 4

2 - Head capsule yellow with dark throat and black basal area, 2nd anten-
nal segment bearing 3 well developed sensorial blades [peg sensilla,
style and Lauterborn organs (Sæther & Andersen 2013)]. Mentum
with a group of 3 median teeth similar in size, with well developed
lateral expansion of ventromentum, accessory blade shorter than
half length of antennal blade, AR³2.
                                                         Syndiamesa (non described here)

- Head capsule and throat uniformly yellow (Figure 11 B, D), only apex
of mentum, mandible and occipital margin black. Mentum with 4
median teeth, often fused in a large tooth, lateral expansion of ven-
tromentum less developed, 2nd antennal segment with 3 sensorial
blades of very different length, that is style much longer than the
other 2 sensilla (=Lauterborn organs). Larvae with long setae
(Figure 10)                                                                       D. dampfi gr 3

3 - Mentum with 9 lateral teeth, 9th tooth very small. AR≈2 (Figure 10
A1, L1, M1, C), living in cold springs, above 1000 m asl, in Alps
                                                                                                  D. dampfi

- Mentum with 8-9 lateral teeth, the 9th tooth when present very small.
AR ≈ 1.7 (Figure 10, A2, L2, M2, Md), living in cold spring at lower
altitudes, in Prealps                                                            D. permacra

4 - Anal setae short, less than 150 µm long, thickness variable but
always less than 5 µm (Figures 1-2-3-4 S), posterior parapods very
long (500-700 mm) with respect to body length, more than 10% of

                                Article

Figure 9. Diamesa zernyi, A, antenna; L, labrum; M, mentum;
Md, mandible; Pr, procercus; C, caudal end with anal setae.
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body length (Figure 1 C). Head capsule always black, basal sclerite of
ungula very developed (Figures 1-2-3-4)                                             5

- Anal setae long, more than 200 µm long (Figures 7 S, 8 C), posterior
parapods less than 10 % of body length (Figures 8-9 C). Head capsule
yellow, brown, black, basal sclerite of ungula less developed (Figures
5-6-7-8-9-11)                                                                                           9

5 - Anal setae very short less than 20 mm, thick (∅ about 3 µm), spine-
like (Figure 1 S). Posterior parapods very long (up to 1500 µm)
(Figure 1 C). AR≈1.6. Mandible with apical and first two inner teeth
very long. Mentum with a paired median tooth and 10-11 lateral
teeth (Figure 1 A, Md, M)                                                D. steinboecki

- Anal setae or short (less than 30 µm) and thin (∅ less than 2 µm)
not spiniform (Figure 2 S) or longer than 30 mm, thick and spini-
form, but always less than 100-150 mm (Figure 3 S, Figure 4 S), teeth
of mandible with different length                                                         6

6 - Four spiniform anal setae, at least 40-50 mm long, thick (∅ ≈3-4 mm)
(Figure 3 S2, Figure 4 S), mentum with a straight or concave median
margin (Figure 3 M2; Figure 4 M). AR 1.5-2 (Figure 3 A2, 4 A)            7

- Anal setae shorter than 50 mm, often very short (10-30 mm), never spini-
form (Figure 2 S, Figure 3 S1), mental teeth with a convex anterior
margin (Figure 2 M, Figure 3 M1), labrum with SIII with two branches
each divided into fine branches, SII with a large scale at its basis
(Figure 2 L, Figure 3 L1). AR≈1.2 (Figure 2A, Figure 3 A1)                   8

7 - Anal setae ≈90 mm long, thick, ∅ 4 mm (Figure 4 S), AR high, ≈2
(Figure 4 A), labrum with bifid setae SIII (Figure 4 L), mentum with

the median teeth arranged in a straight line, median tooth paired
with 12 lateral teeth, setae submenti posterior to caudal margin of
ventromentum (Figure 4 M), body with setae about 70 mm long
                                                                                                D. aberrata

- Anal setae shorter, ≈70 mm long, thick, ∅ 3 mm (Figure 3 S2), AR
lower, ≈1.5 (Figure 3 A2), labrum with setae SIII divided in more
branches (Figure 3 L2), mentum with a concave median margin, a
paired median tooth (single when worn out), a 2nd lateral tooth
longer than the 1st and 10-11 lateral teeth (the 11th is often very
reduced) (Figure 3 M2), mandible with lateral teeth very long, length
of mandibular teeth in the sequence 2nd>1st> 3rd >4th (Figure 3 Md2)
                                                                                               D. bertrami

8 - Four anal setae on both sides, ≤60 mm long, fine (∅ 1 mm), but
longer than 20 mm (Figure 3 S1), mentum with a paired median
tooth and 9 (10) lateral teeth (a single large median tooth when
worn out), a convex anterior margin (Figure 3 M1)
                                                                          D. latitarsis, D. modesta

- Anal setae 4-3 on the right side, 3-3 on the left side, thin and short
(at most 20 mm long) (Figure 2 S), mandible with 1st lateral tooth
more developed than others (Figure 2 Md), mentum with a paired
median tooth and 10 lateral teeth (Figure 2 M)         D. goetghebueri

9 - Setae anteriores SIII simple (but see species description), setae sub-
menti posterior to caudal margin of ventromentum. Head capsule
yellow with a large black occipital margin, larger than 60 mm,
mandible and distal part of mentum black (Figure 6)    D. starmachi
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Figure 10. Diamesa dampfi, A1, antenna; L1, labrum; M1, mentum; C, caudal end with procercus and anal setae; Diamesa permacra,
A2, antenna; L2, labrum; M2, mentum; Md, mandible.
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- Setae anteriores SIII bifid, setae submenti never caudal with respect
to ventromentum, head with less extended black occipital margin, at
most 50 µm (Figures 5-7-8-9)                                                             10

10 - Antenna with the 3rd segment apparently not annulated, but sclero-
tisation present as 2 large rings, AR high, >2 (Figure 5 A), mentum
with the 4th median teeth forming a plate well separated from the
other lateral teeth (Figure 5 M), head capsule with a characteristic
light brown colour, setae submenti posterior to caudal margin of ven-
tromentum (Figure 5 M)                                                     D. incallida

- Antenna with annulated 3rd segment (Figures 7-8-9 A)                   11
11 - Head capsule entirely black (Figure 11 C), genal setae (Figure 12 C,
S9-10), arise in an area darker than the area around setae submenti, a
white area is observable only around eyes, AR≈1.7 (Figure 9 A, Figure
14 C). Mentum with a notched median tooth and 9-10 laterals (Figure
9 M). Anal setae shorter than in D. insignipes/cinerella/tonsa, generally
less than 200 mm long (Figure 9 C)                     D. zernyi, D. vaillanti

- Head capsule entirely yellow (Figure 8 H1, H2, Figure 11 B, D) or with
extended brown black areas (Figure 7 H, Figure 11 A), never com-
pletely black; when dark areas are present the area around genal
setae (S9-10, Figure 12 A, B, D) is lighter than the area around setae
submenti. AR generally >1.8 (Figure 7 A, Figure 8 A1, A2). Mentum
with a single median tooth often with a notch, with 9-11 laterals
(Figure 7 M, Figure 8 M1, M2), anal setae longer, about 300 mm long
                                                         D. insignipes/cinerella/tonsa gr 12

12 - Head capsule entirely yellow, except occipital margin, mental teeth
and apex of mandible, antennae dark (Figure 8 H2, Figure 11 D,
Figure 12 D); AR≈1.70 (Figure 8 A2, Figure 14 D). Mentum with a
single median tooth and 11 laterals (Figure 8 M2). The species is
less cold stenothermal than the others of the group, not found in gla-
cial areas                                                                             D. insignipes

- Head capsule yellow (Figure 8 H1, Figure 11 B), or with extended
brown areas (Figure 7 H, Figure 11 A, B, Figure 12 A, B); AR higher,
≈1.8-2.0 (Figure 7 A, Figure 8 A1, Figure 14 A, B), mentum with a
notched median tooth and 9 laterals (Figure 7 M, Figure 8 M1). The
species are cold stenothermal, in non glacial areas are present only

                                Article

Figure 11. Head capsule; A) D. tonsa; B) D. cinerella; C) D.
zernyi; D) D. insignipes.

Figure 12. Head capsule colour and colour profile. A) D. tonsa; B) D. cinerella; C) D. zernyi; D) D. insignipes. The plots on the right
show the colour profile with separate lines for the red, green, and blue intensities in ordinates; in abscissa is the distance along profile. 
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in winter, early spring                                                                         13
13 - Head capsule entirely yellow except tips of mandibles and mentum
(Figure 8 H1, Figure 11 B, Figure 12 B), widespread, in glacial
streams, but also in cold lowland streams in winter         D. cinerella

- Head capsule with extended brown-black areas (Figure 7 H, Figure
11A, Figure 12 A)                                                                        D. tonsa

Discussion

The present key is an updating of the recent key published (Rossaro
& Lencioni, 2015), in the present key an important new character is
emphasised about the head capsule colour. Thienemann (1952) sepa-
rated the larvae of D. zernyi from the larvae of D. tonsa (=D. thiene-
manni) according to the head capsule colour (Figure 11). It is observed
that the head colour examined with a stereomicroscope is bound to the
method of preparation; the colour of the entire head capsule is differ-
ent from the colour of the dissected parts; for example it was observed
that the dorsal part of dissected head capsule show yellow areas also in
D. zernyi, so the description of the colour head must be better defined.
The examination of many dissected capsules allowed concluding that a
more accurate manner to describe the head capsule colour is to analyse
the area between the genal setae and setae submenti. The analysis of
larvae identified as D. zernyi have a dark-brown colour area near the
genal setae, degrading to a clearer colour near the setae submenti,
while the larvae belonging to D. tonsa have an opposite situation, with
a yellow area near the genal setae, degrading towards a darker colour
near setae submenti. D. insignipes and D. cinerella have a yellow colour
extended on all areas. Using Image Analysis Toobox of Matlab (R2015a)
it was possible to express the matter with a graph (Figure 12).
The antennal ratio (AR) was extensively used to separate species

(Andersen et al., 2013), within the genus Diamesa it separates species
belonging to different groups (steinboecki, latitarsis and bertrami
groups have shorter AR, aberrata, zernyi, cinerella, insignipes have a
higher AR (Figure 14), but it is not much useful to separate species of
the same group.
The position of seta submenti respect to posterior margin of mentum

(Figure 13) was discovered as an important character to separate the
dampfi gr., D. starmachi (Schmid, 1993), D. incallida and D. aberrata.
A multiple discriminant analysis allowed emphasising that the posi-

tion of the submental seta, the shape of the 3rd antennal segment, the

procercus length, the length of anal setae, and the thickness and length
of the 1st antennal segment are the most discriminant characters
(Table 1, Figure 15). The first three characters separate the dampfi and
the incallida groups, the others characters are able to separate species
within the same group.

Ecology and biogeography
Detailed data about the species distribution in Italy are in Rossaro &

Lencioni (2015). The genus Diamesa characterises glacial streams, cold
springs and mountain streams, and different species are more or less
specialised in living in a particular habitat. Serra-Tosio (1973) gave an
extensive description of autoecology of different species, but his analy-
sis was based on studies carried out from the collection of adults or
pupal exuviae, so the specific habitat of larvae could not be accurately
detected. The analysis of distribution of larvae emphasises that differ-
ent species have a more or less specialised habitat (Thienemann, 1954;
Kownacki, 1980). D. tonsa, appears as the most widespread, present in
both Alps and Apennines, with a preference for streams, respect to
springs, avoiding strict glacial streams. D. starmachi appears a rare
species in Italian Alps, but appears abundant in Poland Tatra (Gilka et
al., 2013). D. incallida, D. dampfi and D. permacra characterise cold
springs, D. permacra is probably the less cold-stenothermal, found in
Preals, in springs at about 10°C, D. incallida was collected in spring at
about 8°C, while D. dampfi seems more cold stenothermal, and was col-
lected in springs below 4°C. D. aberrata is present in both Alps and
Apennines, probably preferring the upper stretch of cold streams. D.
steinboecki, D. goetghebueri, D. latitarsis (not distinguishable from D.
modesta in the larval stage) are characteristic of glacial streams; all
these species are restricted to the upper stretch of the glacial stream
(proglacial area) living very near to the glacier snout, and are the most
important component of kryal, probably the first one is the most cold
stenothermal and tolerates the highest water velocities. D. insignipes is
the less cold stenothermal species, it is a widespread species, present in
Apennines, but it seems absent in Italian Alps (Lencioni & Rossaro,
2005; Rossaro et al., 2006; Rossaro & Lencioni, 2015), in Apennines is
restricted in winter months; D. zernyi is the more cold stenothermal
species between the species with long anal setae (D. tonsa, D. cinerella,
D. insignipes) and can be found near the glacial snout. 
About geographic distribution D. cinerella is abundant in Western

Alps, D. tonsa is more frequent in Central, East Alps and Apennines; D.
insignipes was never captured in Italian Alps as adult males and is also
rare in Apennines.

Conclusions

At present the species described in the genus Diamesa are more the
one hundred (Ashe & Cranston, 1990; Ashe & O’Connor, 2009), but
most species are known only in the adult male stage, female and pupal
stages are sometime included in descriptions, while species described
in the larval stage are few. The descriptions of larvae (Potthast, 1914;
Thienemann & Mayer, 1933; Thienemann, 1934, 1952; Chernovskii,
1949; Wülker, 1959; Styczynskj & Rakusa-Suszczewski, 1963;
Pankratova, 1973; Rossaro, 1980; Ferrarese & Rossaro, 1981;
Doughman, 1983; Makarchenko, 1985; Willassen & Cranston, 1986;
Schmid, 1993; Janecek, 1998; Casas & Langton, 2001; Lencioni et al.,
2007; Sæther & Andersen, 2013) are useful, but many are very old and
some of them is are not in English, some papers (Sæther & Andersen,
2013) give only a description of the genus. 
Molecular data aiding in Diamesa species identification are practi-

cally absent (Willassen, 2005; Cranston et al., 2012), so at present the
use of morphological characters is the only alternative available for
identification. Different populations of the same species show variabil-
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Figure 13. Seta submenti. A) D. latitarsi; B) D. dampfi; the black
lines show the distance of seta submenti from the posterior mar-
gin of mentum and from paralabial plates.
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Figure 15. Discriminant analysis results: plot of the most discriminant variables in the plane of the first two axes (see Table 1 for abbre-
viations).

Figure 14. Antennae of four species from different sites. A) D. tonsa; B) D. cinerella; C) D. zernyi; D) D. insignipes.
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ity in morphometric characters (Willassen, 1985; Willassen &
Cranston, 1986) and often some useful characters as the shape of men-
tal and mandibular teeth are worn out. 
Qualitative characters as head capsule colour (Thienemann, 1952),

simple, bifid or multi-branched labral setae (Sæther & Andersen, 2013)
are important. On the basis of larval morphological characters, we can
conclude: D. dampfi and D. permacra are very difficult to be separated
to each other, but different ecology may aid (see above); D. steinboecki,
D. goetghebueri, D. latitarsis, D. bertrami and D. aberrata are similar in
the larval stage, but can be separated thanks to the shape of anal and
labral setae, mentum and mandible (the latter two when well pre-
served); D. cinerella, D. tonsa, D. zernyi/D. vaillanti and D. insignipes
can be separated from the head capsule colour (Figure 11) and to a
lesser extent by the length of anal setae and A.R., but D. zernyi and D.
vaillanti cannot be separated and D. cinerella and D. insignipes are dif-
ficult to be separated, but have a different habitat. D. incallida and D.
starmachi larvae are easily distinguishable from all the other species.
In any case the collection of pupal exuviae and adult males is always
recommended to confirm identifications.
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