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Contribution to the taxonomy of the OecetigOeceti$ tripunctata
(Fabricius, 1793) species group (Trichoptera: Leptoceridae)
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Abstract. Unsettled, dubiou®ecetis tripunctatdaxa are studied applying the principles and practices of fine phieso
relying on the ventral profile of the gonopods and the lateralil@rof the phallic organ. The distribution @ecetis
tripunctata (Fabricius, 1793) is restricted to the Palaearctic Faunal Region. 14 eei@sswere described from the Oriental
Faunal RegionDecetis anhua. nov.,0. baneswarasp. nov.,0. baolocasp. nov.,0. bhubaneswap. nov.,0. dagnasp.
nov., O. dhauliasp. nov.,0. gujarasp. nov.,0. halongasp. nov.,0. hoabinhasp. nov.,0. kambasp. nov.,0. orissasp.
nov., O. perakasp. nov.,0. prennasp. nov.,0. sabarmasp. nov. and one speci€@ecetis lataJohanson, Pham, Malm &
6M|EHUJ ZDV UHFRU G hre® spddred ware Hi®gdgize from Australasian Faunal Reégidakopasp.
nov., O. paromsp. nov. as new records of tlecetis tripunctataspecies group. 10 new species were described from the
Afrotropical Faunal Region, including mailand Africa and Madagageaankasp. nov, O. bandasp. nov.O. buasp. nov.,
0. congasp. nov. 0. conganasp. nov.O. ghanasp. nov.O. mantasp. nov.O. maroasp. nov.O. voltasp. nov.O. zoasp.
nov., and one speci€ecetis kageran&Kimmins, 1956 was recorded from Ghana, as welDamaculipennidJimer, 1922
was placed to th©ecetis tripunctataspecies group. This replacement has necessitated revising and retfen@egetis
maculipennisspecies group describing 2 new spedi2skimminsianap. nov. and. nkwantasp. nov.Oecetis maculipennis
species group was renamedCecetis kimminsiangpecies group.

Keywords. Caddisflies fine phenomics, speciation tra@gcetis new species.

INTRODUCTION Mey 2013) as well as several species were listed
as potential synonyms from the Afrotropical
ecetis tripunctatgFabricius, 1793) was long Region (Yang & Morse 2000). It was clear that a
treated as a species with very wide major revision is seriously needed to sort syno-
distribution and with highly varying specific nyms from valid species in this complex (Yan &
character states of stepwise cross-vein anastomoMorse 2000, Malicky 2005).
sis pattern on forewing and of the simplified
shape of the gonopods. Therefore every taxono- Working on our Trichoptera material collected
mist working on its identity from various faunal in Batanta Island (Indonesia, West Papua) we
regions have determined specimensrigeinctata  have discovered a single male specimen from this
and set aside for a necessary revision (Yang &tripunctatalike complex of species. To complete
Morse 2000, Malicky 2005,2 OiK 0 D O L BuM Batanta Island study | have decided to revise
2011, 20iK OH\ 6 X F Ks WeseH F aIPhy(Bpecimens from the Palaearctic, Oriental,
identified astripunctata from Palaearctic Faunal Australasian and Afrotropical Faunal regions set
Region (Austria, Bulgaria, France, Germany, aside earlier as similar tDecetis tripunctata
Greece, Portugal, Russia, Syria), Oriental Region
(India, Indonesia (Sumatra, Nias, Sulawesi, Bali),  Starting to work on the specimens of the
Laos, Malaysia (Perak, Sarawak), Nepal, Oecetis tripuinctataspecies group it was disco-
Philippine, Sri Lanka, Taiwan, Thailand, Viet- vered that the nominate species of tBecetis
nam) (Malicky 2005,20iK ODOLFN\ maculipennisUlmer, 1922 species group estab-
from Australasia BDSXD 1HZ *XLQHD lishedbyKChen (1993) and confirmed by Yang &
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Morse (2000) is actually a typical member of the preparation processes; their diagnostic value is
Oecetis tripunctataspecies group. Therefore | low, therefore they are not drawn.

have revised this small group of species com-

posed only of four species in order to transfer In species description and diagnosis the focus
Oecetis maculipenniso the Oecetis tripunctata was directed to the speciation traits of the gono-
species group and rename the groupOefcetis pod and to the phallic organ stably diverging a-

maculipennis mong species. There are possible divergences also
in wing venation, wing colour and pattern. How-
MATERIAL AND METHODS ever, | have all the frequently very old specimens

stored in alcohol, therefore wing pattern and

Careful comparative analysis applying the colour is not reliably preserved for a comparative
principles and practices of fine phenomics was study. | have detected only th(_a regular or !rregular
focused to search speciation traits exhibiting high_character states of the step-wise cross-vein pattern

est morphological diversity and lowest variability On forewing.
in order to delineate incipient sibling species. o . _ ] _
Moreover, to have simple and reliable trait acces- DepositoriesNanjing Agricultural University,
sibility in daily routine taxonomical studies was a Nanjing, Jiang-xi Province, China (NAU)20iK
primary target including searching stability of the Private Collection, Debrecen, Hungary, under
observational angle as well as comparability anghational protection by the Hungarian Natural
exact reproducibility of the character states. TheHistory Museum, Budapest (OPC).
ventral profile of the gonopods proved to be a
diverse and stable, not variable character together TAXONOMY
with the lateral profile of the phallic organ. These
genital structures form the basis to delineate spe- Species groups in th®ecetis(Oeceti3
cies in theDecetis tripunctatapecies group. Both MacLachlan, 1877 subgenus
the lateral and dorsal profile of the segment X is
rather instable due to great shape variability and The genuecetisMcLachlan, 1877, is one of
liability to distortion during copulation and prepa- the largest among caddisflies, populating both the
ration. The lateral profile of the gonopod is highly lentic and the lotic habitats, frequently abundant
observation angle sensitive due to its dorsal ridgeand distributed throughout the world in all faunal
pattern. regions. The genus is divided into four so called
monophyletic subgenera (Chen 199%)ecetis

In this paper | have drawn the phallic organ in (Oeceti3 MacLachlan, 1877 subgenus is charac-
lateral view, just by outlining its exact lateral terized with character states @) one paramere
profile together with the paramere. The apical spine in the phallug?) the absence of upper part
margin the phallic organ is discernible as mem-of male segment X{3) cerci frequently fused to
branous due to the variously extruded endothecasegment X;(4) phallic organ frequently globular;
This region of the phallic organ is drawn by (5) paramere as long as phallus.
thinner line. The phallic structure is represented
by phallic apodeme, phallic shield, sclerotized Seven species groups have been recognised in
strips of phallic shield, phallobase, phallotheca, the Oecetis (Oeceti subgenus (Chen 1993).
endotheca, endothecal membrane, paramere, UBelineation of species group is based on six ran-
shaped phallotremal sclerite and ejaculatory .duct domly selected characters, reflecting the specula-
The position and visibility of the endothecal tive nature of phylogeny and the reality of chi-
membrane, U-shaped phallotremal sclerite and themerism that is the retigeny or diktiogeny, the do-
ejaculatory duct are unstable depending on theminance of incongruences in integrative organi-
erection state of the organ as well as on thesation: anastomosis cross-vein pattern on fore-
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wing, sternum IX, segment X, ceis gonopod has presented and dra@ecetis kimminsianap.
and phallotheca. nov. erroneously a®ecetis maculipennislimer,
1922. Oecetis maculipennigs a typical member
(1) Oecetis(O.) unicolor group is confined to  of Oecetis tripunctataspecies group with corres-
the Australasian Region. Characterized by phallo-ponding genital structure, but irregular stepwise
theca with right anterolateral lobe and posterior pattern of the anastomosis cross-veins, similarly
end with dorsal process covering paramere. to many more Afrotropical species of th@.
(2) Oecetis(O.) tripunctata species group is tripunctatagroup.
distributed in the Palaearctic, Oriental, Australa-
sian and Afrotropical Regions. Characterized by Oecetis (Oecetis) tripunctat@abricius, 1793)
broad cerci completely fused to segment X and by species group
simple, elongated and medially separated gono-
pods; forewing anastomosis cross-veins are ar- This poorly known species group is distributed
ranged in stepwise, transverse base of MA isin the Palaearctic, Oriental, Australasian and
distad of transverse base of MP3+4, by at least itsAfrotropical Regions. Characterized by broad
length. cerci completely fused to segment X and by
(3) Oecetis(0.) furva species group is distri- simple, elongated and medially separated gono-
buted in Palaearctic, Nearctic, Afrotropical and pods. Forewing anastomosis cross-veins are ar-
Neotropical Regions. Characterized by sternumranged in stepwise; transverse base of MA is
IX with membranous posterior pit reaching distad of transverse base of MP3+4, by at least its
between gonopods. length. However, this apomorphic cross-vein
(4) Oecetis (0.) ochracea species group is pattern is unstable and liable to perturbation and
distributed in Palaearctic, Nearctic and Oriental reversion. Several species in the Afrotropical Re-
Regions. Characterized by gonopods with baso-gion with typical genital structure of cerci and
ventral lobe visible in lateral view. gonopods exhibits irregular stepwise patterns of
(5) Oecetis (0.)lacustris species group is Cross-vein anastomosis.
distributed in Palaearctic and Oriental Regions
Characterized by gonopods with mesal edges of West Palaearctic species

basal portions smooth and touching or closely Oecetis tripunctatgFabricius, 1793)
approximate for at least 1/3 of their length in ’

ventral view, generally broad and short. , Material examinedFrance, St. Saven, River
(6) Oecetis(0O.) bicuspida species group is Gartempe, 9. VII. 1986, light leg- 20iK
distributed in the Afrotropical Region. Charac- ygles OPC). Hungary % XEVD +RUWREI

terized by gonopods with mesal edges of meso-o, yyHWW\y FDQDO 9,, VLQ
basal lobes smooth and approximate for no more;qy males, 2 females; OPC). Hungary, Bucsa,
than 1/4 in their length in ventral view, phallus + R UW RIEHIWHWW\y FDQDO 9,,
with left anterior lobe membranous. OHJ - 20iK PDOHV IHPDOH 2
(7) Oecetis(O.) kimminsianaspecies group is +RUWREiJ\ 1IDWLRQDO 3DUN %iWR
distributed in the Afrotropical Region. Charac- oLJKW OHJ - 20iK 0 20iK PDC(
terized by gonopods with mesal edges of meso-23 & +XQJDU\ 3RFVDM X®ILXHU eU
basal lobes sharply toothed and approximate forOLJKW OHJ - 20iK IHPDOHV
no more than 1/4 in their length in ventral view; 5L YHU gUHJW~U DW 3HW IL 7UF
phallus with left anterior lobe sclerotized. This 9,, OLJKW OHJ - 20iK PDO
species group was named originally @scetis 23& +XQJDU\ b5LYHU %DWiU DV
(Oecetis) maculipennisby Chen (1993) in his 9,, OLJKW OHJ - 20iK PL
PhD Thesis work and accepted later by Yung & + X QJD U\ 5L Y3#&dke*atl Nagyszekeres,
Morse (2000). Their suggestion was based on the 9,,, OLJKW OHJ - 20iK 5

misidentification of Kimmins (1962). Kimmins males, OPC).



2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Oriental species Description After Yang & Morse, 2000:119
121; 246: figures: 132 A,B,C,D.

Head, thorax, scape reddish brown. Forewing
rubbed in alcohol, membrane hyalinoé 7.5%.9
mm length. Forewing anastomosis cross-veins are
arranged in stepwise, transverse base of MA is
Material. Holotype: China, An-hui Province, distad of transverse base of MP3+4, by more than

Jin Xian, N30.70, E118.35, Song-cun, Ding-xi-he, tS length. Tibial spurs 1,2,2.

33 km E of Jin Xian, 120 m elevation, 8.VI, 1990,
leg. J. Morse & C. Sun (1 male, NAU).

Oecetis anhuasp. nov.

Oecetis tripunctatgFabricius, 1793): Yang & Morse
2000:119421. Misidentification.

Etymology Coined after the name of locus
typicus, a noun in apposition.

Diagnosis (After Yang & Morse 2000). Speci-

mens from Anhui, Fujian, Jiangsu, Sichuan and Oecetis baneswarap. nov.

Yunnan provinces were identified as new Chinese (Figures 14)
record of Oecets (O.) tripunctata (Fabricius,
1793). The new specie®ecetis anhuadiffers Material examined Holotype: India, Orissa

from Oecetis tripunctata(Fabricius, 1793) by State, near Bhubaneswar, Dhauli, marsh,+20

both the lateral and ventral shape of the gonopods. ,, OLJKW OHJ - 20ikK- PDOI

The lateral profile of the gonopods posssss type: same as holotype (5 males, OPC).
pronounced basodorsal and basoventral lobes

lacking atO. tripunctatus The apical half of the Diagnosis Oecetis baneshwarap. nov. has
gonopod narrowing with mesad turning apex, notresemblance tdDecetis orissasp. nov. another
mesad spatulate. species collected from the same marshy area in

y) B

Figures 1#. Oecetis baneswarsp. nov. Holotype: 1 = male genitalia in left lateral view, 2 = matét@e in dorsal view,
3 = gonopods in ventral view, 4 = phallic organ in left lateral view.
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Dhauli, Orissa State, but a single paratype alsopex in ventral view. Apicoventral lip of the phal-
from Guijarat StateQecetis baneshwaris dis- lic organ almost right-angled and slender.
tinguished fromO. orissaby having longer ter-

gum IX and shorter sternum IX; dorsal profile of Etymology Coined after the name of locus ty-
segment X almost truncated, not excised; lateralpicus, a noun in apposition.

profile of gonopod with undulating, not straight

ventrum; ventral profile of gonopod with long, not Oecetis baolocap. nov.
short apical mesad produced region. Phallic organ :

with almost right angled and slender, not obtuse (Figures 56)

angled and robust apicoventral lip. Oecetis tripunctatgFabricius, 1793):2 0i K

_— ) Misidentification.
Description Head, thorax, scape yellowish

light brown. Forewing rubbed in alcohol, mem- Material examined Holotype: Vietham, Lam
brane hyaline of 8nm length. Forewing anasto- Dong Province, Baoloc, Dai Binh River, 22.X.
MOsis cross-veins are arranged in stepwise, trans- OLJKW OHJ - righOwkgs émb O H

verse base of MA is distad of transverse base obhedded in permanent preparates, OPC). Paratypes:
MP3+4, by more than its length. Tibial spurs same as holotype (6 males, OPC).
1,2,2.

Male genitalia Segment 1X with long tergum Diagnosis Oecetis baolocasp. nov. has re-
and very short ventrum. Lateral profile of segment semblance tdecetis hoabinhap. nov. but dis-
X with slightly upward directed apex, truncated in tinguished by having shorter sternum IX; dorsal
dorsal view. Cerci completely fused to segment profile of segment X slightly excised and long
X, as long as high in lateral view. Lateral profile (wide), not rounded and short (narrow); lateral
of gonopod with stepwise ending, long mesal a-profile of gonopod with undulating, not straight

7 _—

Figures 58. Oecetis baolocap. nov. Holotype: 5 = male genitalia in left lateral view, 6 = male @énih dorsal view,
7 = gonopods in ventral view, 8 = phallic organ in left lateral view.
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~

Figures 942. Oecetis bhubaneswsp. nov. Holotype: 9 = male genitalia in left lateral view, 10 = madéaj& in dorsal view,
11 = gonopods in ventral view, 12 = phallic organ in left lateral view.

ventrum, ventral profile of gonopod with short Oecetis bhubaneswsp. nov.
apical region strongly mesad produced. Phallic (Figures 942)
organ with more obtuse angled apicoventral lip.

o ) Material examined Holotype: India, Orissa
Description Head, thorax, scape light brown giate  near Bhubaneswar, Dhauli, marsh, 11.1983,
yellowish in alcohol. Forewing rubbed in alcohol, o JkwWw OHJ - 20iK PDOH 23&
membrane hyaline of &m length, forewing a- a5 holotype (5 males, OPC). India, Orissa State,

nastomosis cross-veins are arranged n StepW|Sq'near Bhubaneswar, Dhauli, marshﬂ_e_ |||1985,

transverse base of MA is distad of transverse basep L JKW OHJ - 20iK PDOH 23&

of MP3+4, by more than its length. Tibial spurs state, near Bhubaneswar, Dhauli, marsh, 16.

1,2,2. OLJKW OHJ - 20iK PDOH
Male genitalia Segment IX with slightly long-  Orissa State, near Bhubaneswar, Dhauli, marsh,

er tergum than ventrum. Lateral profile of seg- L OLJKW OHJ - 204K PD

ment X visible as a simple lobe, a continuation of dia, Orissa State, near Bhubaneswar, Dhauli,

cerci, truncated quadrangular in dorsal view. Cer-marsh, 30. 111.1985, light I8 - 20iK PDOH

ci fused to segment X, longer than high in lateral OPC). India, Orissa State, near Bhubaneswar,

view. Lateral profile of gonopod with strong mid- 'KDXOL PDUVK . OLJKW O

dle lobe, very short mesal apex in ventral view. males, OPC).

Apicoventral lip of the phallic organ obtuser

gled and tapering. Diagnosis Oecetis bhubaneswap. nov. has

resemblance t®ecetis baneswarap. nov. but

Etymology Coined after the name of locus distinguished by dorsal profile of segment X al-

typicus, a noun in apposition. most truncate, not excised, lateral profile of gono-
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pod with straight, not undulating ventrum and the  Etymology Coined after the name of locus
subapical dorsal lobe more produced; ventral pro-typicus, a noun in apposition.

file of gonopod with shodr apical region pro-

nouncedly mesad produced. Phallic organhwit Oecetis dagnap. nov.

more produced apicoventral lip. (Figures 1346)

Description Head, thorax, scape light brown L . ,
yellowish in alcohol. Forewing rubbed in alcohol, O€celis tripunctatgFabricius, 1793):2 01K
membrane hyaline of 8 mm length, forewing a- Misidentification.
nastomosis cross-veins are arranged in stepwise il ined Hol o
transverse base of MA is distad of transverse bas%o?I/Igatle:’rt‘lgviﬁ)ézngOI';s ogse'evr:zmsir\?érl_azml X
ETZIT/EBM, by more than its length. Tibial spurs OLJKW OHJ - 20iK PDOH 23

Male genitalia Segment IX straight anterad ] ) )
with longer tergum than ventrum. Lateral profile ~ Diagnosis Oecetis dagnap. nov. has resem-
of segment X visible as short vertical setalessblance toOecetis hoabinhasp. nov. but distin-
continuation of cerci, rounded laterad and slightly guished by dorsal profile of segment X slightly
excised in dorsal view. Cerci fused to segment X, €xcised, not rounded; lateral profile of gonopod
shorter than high in lateral view. Lateral profile of With almost straight, not with concave basodor-
gonopod with strong, high and short middle lobe, Sum; ventral profile of gonopod with mesad pro-
long mesal apex and a small lateral lobe in ventralduced apex, not simply rounded and subapical
view. Apicoventral lip of the phallic organ obtuse- dorsal lobe produced visible. Phallic organ with
angled long and digitiform. more robust apicoventral lip.

16

13 14

"-._,_.___'_/’

Figures 1346.Oecetis dagnap. nov. Holotypel3 = male genitalia in left lateral view, 14 = male genitalia in dorsal view,
15 = gonopods in ventral view, 16 = phallic organ in left lateral view.
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Description Head, thorax, scape light brown Diagnosis Oecetis dhauliasp. nov. has re-
yellowish in alcohol. Forewing rubbed in alcohol, semblance toOecetis gujarasp. nov. but dis-
membrane hyaline of 8 mm length, forewing a- tinguished by the shorter cerdby the lateral
nastomosis cross-veins are arranged in stepwise?rofile of gonopod with more produced subapicall

transverse base of MA is distad of transverse basé&orsal lobe; ventral profile of gonopod witb-

of MP3+4, by more than its length. Tibial spurs Pust, rounded apical half, not slender, narrowing
122 and mesad turning. Phallic organ shorter.

Male genitalia Segment I1X rounded posterad Description Head, thorax, scape light brown
Lateral profile of segment X visible as short tri- ellowish in alcohol. Forewing rubbed in alcohol,

angular, setaless continuation of cerci, narrow and?’/nembrane hyaline of 8 mm length, forewing
long in dorsal_ View. Cerci fused to segment X, anastomosis cross-veins are arranged in stepwise
shorter than high in lateral view. Lateral profile of transverse base of MA is distad of transverse base
gonopod two-partite; long quadrangular basal andgs MP3+4, by more than its length. Tibial spurs
digitiform tapering apical region; simple, elon- 1 2 2
gated and tapering in ventral view. Apicoventral  Male genitalia Segment IX straight anterad,
lip of the phallic organ obtuse-angled short andwith rounded pleural region posterad. Lateral pro-
tapering. file of segment X visible as a setaless continuation
of cerci, with upward directed bifid apex; short
Etymology Coined after the name of locus and wide, mesally excised in dorsal view. Cerci

typicus, a noun in apposition. fused to segment X, subtriangular in lateral view.
Lateral profile of gonopod two-partite; higher
Oecetis dhauliasp. nov. arching basal and digitiform tapering apical re-
_ gion; robust, two-partite in ventral view. Apico-
(Figures 1720) ventral lip of the phallic organ obtuse-angled long
and slender.

Material examined Holotype: India, Orissa
State, near Bhubaneswar, Daya River, 21.11.1985, Etymology Coined after the name of locus
OLJKW OHJ - 20iK PDOH 2 3tgpicus, a noun in apposition.

20

Figures 1720. Oecetis dhauliasp. nov. Holotypel7 = male genitalia in left lateral view, 18 = male genitalia in dorsal view,
19 = gonopods in ventral view, 20 = phallic organ in left lateral view.

1C
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Oecetis gujarasp. nov. Male genitalia Segment IX straight anterad,
(Figures 2124) with rounded pleur_al region: posterad; tergum
long, ventrum short in lateral view. Lateral profile

State, Ghandinagar, Sabarmati River, 22.1V.1992, ’ P

OLJKW OHJ - 20ik PDOH 239 i3 apmde, mesaypgeised In dorsal

as holotype (3 males, OPC). India, Rhajasthanv'ew' C?rc' fused 10 segmen elongated in
State, Banswara, Mahi River, 26. IV. 1992, light '2teral view. Lateral profile of gonopod two-par-
o H:J . 20 | K PD O H 23& ' tite; higher arching basal and digitiform tapering

apical region; robust, two-partite in ventral view
with an additional mesal hump middle on the
apical region. Apicoventral lip of the phallic or-
gan very obtuse-angled long and slender.

Diagnosis Oecetis gujarasp. nov. has resem-
blance toOecetis dhauliasp. nov. but is distin-
guished by the longer cerci; by the lateral profile
of gonopod with less produced subapical dorsal
lobe; ventral profile of gonopod with slender, nar-
rowing and mesad turning apical half, not robust
and rounded. Phallic organ longer.

Etymology Coined after the name of locus ty-
picus, a noun in apposition.

Oecetis halongap. nov.

Description Head, thorax, scape light brown (Figures 2528)
yellowish in alcohol. Forewing rubbed in alcohol,
membrane hyaline of 8 mm length. forewing a-  Material examined Holotype: Malaysia, Pe-
nastomosis cross-veins are arranged in stepwiserak, Halong stream, 4.XI11.1993, light leg. G. Ro-
transverse base of MA is distad of transverse basdinson (1 male, OPC). Paratype: Malaysia, Perak,
of MP3+4, by more than its length. Tibial spurs Halong stream, 9.XI11.1993, light leg. G. Robinson
1,2,2. (1 male, OPC).

e

21 | 22

-

Figures 2124. Oecetis gujarasp. nov. Holotype: 21 = male genitalia in left lateral view, 22 = maistalia in dorsal view,
23 = gonopods in ventral view, 24 = phallic organ in left lateral view.

11



2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

25 27

Figures 2528. Oecetis halongap. nov. Holotype25 = male genitalia in left lateral view, 26 = male genitalia in dorsal view
27 = gonopods in ventral view, 28 = phallic organ in left lateral view.

Diagnosis Oecetis halongasp. nov. has re- ing apical region; simple narrowing elongated
semblance tdDecetis dagnasp. nov. but distin-  structure in ventral view. Apicoventral lip of the
guished by the lower cerci; by the lateral profile phallic organ almost right-angled, short triangular
of gonopod with pronounced subapical dorsalin lateral view.
lobe; ventral profile of gonopod with narrowing
but straight vertical mesal margin, not with mesad  Etymology Coined after the name of locus ty-
turning apical half. Apicoventral lip on phallic picus, a noun in apposition.
organ more right angled, not obtuse angled.

Oecetis hoabinhap. nov.

Description Head, thorax, scape light brown .
yellowish in alcohol. Forewing rubbed in alcohol, (Figures 2962)
membrane hyaline of 8 mm length, forewing a- gecetis tripunctataFabricius, 1793):2 0 i K
nastomosis cross-veins are arranged in stepwise wisidentification.
transverse base of MA is distad of transverse base
of MP3+4, by more than its length. Tibial spurs  Material examined Holotype: Vietnam, Hoa
1,2,2. Binh Province, 8 km to Dabac, 31.1.1986, light

Male genitalia Segment IX straight anterad, OHJ - 2®@4dlK, OPC). Paratypes: same as
with subtriangular pleural region posterad; tergum holotype (2 males, OPC). Vietnam, Hoa Binh
long, ventrum short in lateral view. Lateral profile Province, towards Dabac, 21.X.1986, light leg. J.
of segment X visible as a setaless marginal con-2 O i K PDOHV 23&
tinuation of cerci, with tapering apex; short and
narrowing with blunt apex in dorsal view. Cerci Diagnosis Oecetis hoabinhap. nov. has re-
fused to segment X, elongated with constricted semblance tdDecetis dagnap. nov. but distin-
basal region in lateral view. Lateral profile of guished by dorsal profile of segment X rounded,
gonopod with broad basemeondulating dorsum  not slightly excised; lateral profile of gonopod
on the basal region and tapering and upward archwith concave, not with almost straight baso-

12
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dorsum; ventral profile of gonopod with simply Etymology Coined after the name of locus ty-
rounded, not mesad produced apex, and no dorsdlicus, a noun in apposition.

lobe visible. Phallic organ with less robust apico- _
ventral lip. Oecetis kambap. nov.

o ) (Figures 3386)
Description Head, thorax, scape light brown

yellowish in alcohol. Forewing rubbed in alcohol, Oecetis tripunctatgFabricius, 1793)20iK  0DOLFN\
membrane hyaline of 8 mm length. Forewing a-  2011:22. Misidentification.
nastomosis cross-veins are arranged in stepwise

transverse base of MA is distad of transverse bas?n a?f:te\;\i/ﬂ eﬁ";rr':]ig:s ilﬂ?%pa?: glgrinefzia\’/?goog
of MP3+4, by more than its length. Tibial spurs " , way .' » < Vi '
122 y g P light trap. leg. Z. Ecsedi (1 male, OPC). Para-

Male genitalia Segment IX straight anterad, types: same as holotype (8 males, OPC).

with - rounded pleural regiqn DOStGV?d; tergum Diagnosis Oecetis kamb&p. nov. has resem-
long, ventrum slightly shoet in lateral view. La- blance toOecetis halongasp. nov. but distin-

teral profile of segment X visible as a setalessyished by wide and excised segment X, not nar-
marginal continuation of_ cerci, with tap_erlng a- row and rounded:; by the longer cerci; by the late-
pex; long and narrow with blunt apex in dorsal ra| profile of gonopod with more concave dorsum,
view. Cerci fused to segment X, subtriangular in with pronounced subapical dorsal lobe; ventral
lateral view. Lateral profile of gonopod with profile of gonopod with mesad produced, not with
broad basement, concave dorsum on the basadtraight vertical basal region. Apicoventral lip on
region and narrow apical region; two partite with phallic organ slender.

broader and longer basal region in ventral view.

Apicoventral lip of the phallic organ almost ob- Description Head, thorax, scape light brown
tuse-angled, short in lateral view. yellowish in alcohol. Forewing rubbed in alcohol,

32

29

Figures 2982. Oecetis hoabinhap. nov. Holotype29 = male genitalia in left lateral view, 30 = male genitalia in dorsal view
31 = gonopods in ventral view, 32 = phallic organ in left lateral view.

13



2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

33

Figures 3386.Oecetis kambap. nov. Holotype33 = male genitalia in left lateral view, 34 = male genitalia in dorsal view,
35 = gonopods in ventral view, 36 = phallic organ in left lateral view.

membrane hyaline of 8 mm length. Forewing a- Oecetis orissap. nov.
nastomosis cross-veins are arranged in stepwise .

transverse base of MA is distad of transverse base (Figures 3740)
of MP3+4, by more than its length. Tibial spurs  \jaterial examined Holotype: India, Orissa

1,2,2. o ) State, near Bhubaneswar, Daya River, 21.11.1985,
Male genltalla Segment IX stralght anterad, OLJKW OHJ _ 20iK PDOH 23&

with rounded convex pleural region posterad; 5q holotype (23 males, OPQdia, Orissa State,
tergum long, ventrum slightly shorter in lateral near Bhubaneswar, Dhauli, marsh,#28.11.1987,

view. Lateral profile of segment X visible as short o | gk w OHJ - 20iKIndia,PFGjaret 23&
setaless loheshort and wide with slightly excised  state, Ghandinagar, Sabarmati River, 22.1V.1992,
truncated apex in dorsal view. Cerci fused to seg-OLJKW OHJ - 20iK PDOH 23&

ment X, elongated subtriangular in lateral view.
Lateral profile of gonopod slender, upper margin  Diagnosis Oecetis orissap. nov. has resem-
of the mesal lobe visible; two partite with broader blance toOecetis baneshwarsp. nov. but distin-
and longer basal region in ventral view. Apico- guished by having shorter tergum IX and longer
ventral lip of the phallic organ almbsight-an sternum IX; dorsal profile of segment X excised,
gled, long and strong in lateral view. not truncated; lateral profile of gonopod with
straight, not undulating ventrum; ventral profile of
Etymology Coined after the name of locus gonopod with short, not with long apical mesad
typicus, a noun in apposition. produced region. Phallic organ with obtuse angled
and robust, not with almost right angled and
Oecetislata-RKDQVRQ 3KDP 0D OP slefddr &ptddventral lip.
2020
Description Head, thorax, scape yellowish
Material examined Vietnam, Thai Nguyen light brown. Forewing rubbed in alcohol,
Province, Phu Luong, Dang Dat River, 26.V. membrane hyaline of 8 mm length. Forewing
OLJKW O HYmales2@P®. anastomosis cross-veins are arranged in stepwise

14



2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

37

Figures 37#0. Oecetis orissap. nov. Holotype37 = male genitalia in left lateral view, 38 = male genitalia in dorsal view,
39 = gonopods in ventral view, 40 = phallic organ in left lateral view.

transverse base of MA is distad of transverse bas¢he forewing chimeric, that is the transverse base
of MP3+4, by more than its length. Tibial spurs of MA is distad of transverse base of MP3+4 only
1,2,2. a little more than its length; the cerci is small
Male genitalia Segment IX straight anterad, dorsal profile of segment X rounded; ventral pro-
with rounded triangular pleural region posterad; file of gonopod slender arching laterad, not ro-
tergum long, ventrum only slightly shorter in bust. Phallic organ rather large with anterad turn-
lateral view. Lateral profile of segment X visible ing apicoventral lip.
as short setaless triangular lobe; short and wide
with deeply excised apex in dorsal view. Cerci  Description Head, thorax, scape yellowish
fused to segment X, semicircular in lateral view. light brown. Forewing rubbed in alcohol, mem-
Lateral profile of gonopod with pronounced brane hyaline of 8 mm length. Forewing anas-
middle lobe; two partite with mesally extended tomosis cross-veins are arranged in stepwise
apical region in ventral view. Apicoventral lip of transverse base of MA is distad of transverse base
the phallic organ almost right-angled, robust of MP3+4, by just a little more than its length.
digitiform in lateral view. Tibial spurs 1,2,2.
Male genitalia Segment IX regular straight
Etymology Coined after the name of locus ty- vertical anterad, with triangular pleural region

picus, a noun in apposition. posterad; tergum slightly shorter than ventrum in
lateral view. Lateral profile of segment X visible

Oecetis perakap. nov. asa slightly S-formed setaless lobe; with slightly

_ tapering blunt apex in dorsal view. Cerci rather

(Figures 4144) small, fused to segment X, foliform in lateral

_ _ _ view. Lateral profile of gonopod slender with
Material examined Holotype: Malaysia, Pe-  small middle lobe; arching mesad in ventral view.
rak, Halong stream, 21.X1.1993, light leg. G.S. Apicoventral lip of the phallic organ rounded-
Robinson (1 male, OPC). angled, digitiform, downward directed in lateral
view.
Diagnosis Oecetis perakasp. nov distin-

guished from all the known species by having  Etymology Coined after the name of locus
stepwise pattern of cross-veins in anastomosis orypicus, a noun in apposition.

15



2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

43

41

Figures 41#4. Oecetis perakap. nov. Holotype41 = male genitalia in left lateral view, 42 = male genitalia in dorsal view,
43 = gonopods in ventral view, 44 = phallic organ in left lateral view.

Oecetis prennap. nov. of MP3+4, by more than its length. Tibial spurs
- 1,2,2.
Figures 4548 = - .
(Fig ) Male genitalia Segment IX regular straight
Oecetis tripunctatgFabricius, 1793):2 0 i K vertical anterad, with rounded convex pleural re-
Misidentification. gion posterad; tergum longer than ventrum in

lateral view. Lateral profile of segment X visible
Material examined Holotype: Vietnam, Lam as a small narrowing setaless lobe; with subtri-
Dong Province, Dalat, Prenn waterfall, 19.X. angular blunt apex in dorsal view. Cerci large,
OLJKW OHJ - 2O0irkaratyP® O Fuse@ 3k segment X, foliform in lateral view.
Vietnam, Cuc Phuong National Park, 400 m, Lateral profile of gonopod slender highly cons-
, OLJKW OHJ - 20iK PthcHt befbPedthe middle lobe; straight narrowing

in ventral view. Apicoventral lip of the phallic

Diagnosis Oecetis prennap. nov. has resem- grgan regular right-angled, digitiform in lateral
blance toOecetis halongasp. nov. but distin- e

guished by the higher cerci; by the lateral profile
of gonopod with pronounced middle constriction Etymology Coined after the name of locus
ventral profile of gonopod with narrowing, and typicus, a noun in apposition.

slightly mesad turning apical half. Apicoventral
lip on phallic organ slender and regularly right

Oecetis sabarmap. nov.
angled.

(Figures 4952)
Description Head, thorax, scape light brown
yellowish in alcohol. Forewing rubbed in alcohol, Material examined Holotype: India, Gujarat
membrane hyaline of 8 mm length, forewing a- State, Ghandinagar, Sabarmati River, 22.1V.1992,
nastomosis cross-veins are arranged in stepwiseOLJKW OHJ - 20iK PDOH 23&
transverse base of MA is distad of transverse bas@sof holotype (1 male, OPC).
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Figures 45#8. Oecetis prennap. nov. Holotype45 = male genitalia in left lateral view, 46 = male genitalia in dorsal view,
47 = gonopods in ventral view, 48 = phallic organ in left lateral view.

8/
49

Figures 49562. Oecetis sabarmap. nov. Holotype: 49=male genitalia in left lateral view, 50 = maieétglia in dorsal view,
51 = gonopods in ventral view, 52 = phallic organ in left lateral view.

Diagnosis Oecetis sabarmap. nov distinguished Description Head, thorax, scape yellowish
from all the known species by the particularly pat- light brown. Forewing rubbed in alcohol, mem-
terned gonopod both in lateral and ventral view, brane hyaline of 8 mm length. Forewing anasto-
the subapical dorsal lobe is strongly produced inmosis cross-veins are arranged in stepwise, trans-
the lateral profile, as well as the head almost bifid verse base of MA is distad of transverse base of
in ventral view; dorsal profile of segment X MP3+4, by just a little more than its length. Tibial
excised. spurs 1,2,2.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Male genitalia Segment IX regular straight resemblance t®ecetis paromsp. nov. but dis-
vertical anterad, with rounded convex pleural re-tinguished by having shorter sternum [X; dorsal
gion posterad; tergum longer than ventrum in late-profile of segment X deeply excised; lateral pro-
ral view. Lateral profile of segment X visible as a file of gonopod with deep dorsal concavity;
small narrowing setaless lobe; with slightly ex- ventral profile of gonopod with middle con-
cised blunt apex in dorsal view. Cerci large, fusedstriction. Phallic organ with more robust and right
to segment X, foliform in lateral view. Lateral angled apicoventral lip.
profile of gonopod slender constricted before the
posterad produced middle lobe; particularly pat- Description Head, thorax, scape yellowish
terned apical region in ventral view. Apicoventral light brown. Forewing rubbed in alcohol, mem-
lip of the phallic organ right-angled, digitiform in brane hyaline of 8 mm length. Forewing anas-
lateral view. tomosis cross-veins are arranged in stepwise

transverse base of MA is distad of transverse base

Etymology Coined after the name of locus ty- of MP3+4, by more than its length. Tibial spurs

picus, a noun in apposition. 1,2,2.
Male genitalia Segment IX straight vertical
Australasian species anterad, with rounded convex pleural region pos-
_ terad; tergum longer than ventrum in lateral view.
Oecetis kokopap. nov. Lateral profile of segment X visible as a small
(Figures 5356) gquadrangular setaless lobe, slightly broadening a-

picad; with deeply excised apex in dorsal view.
Oecetis tripunctata(Fabricius, 1793):2 0iK 0 H\ Cerci large, fused to segment X, triangular in late-
2013:422. Misidentification. ral view. Lateral profile of gonopod with broad
basement, less produced middle lobe and well
Material examined Holotype: Papua New  produced mesal margin visible even in lateral
Guinea, East New Britain Provinz, 33 km SW view; subapical mesal lobe in ventral view. Api-
Kokopo Aranam, Rapmarine River, 18P f coventral lip of the phallic organ regular right-
T °6 1 “( . OHJ @ngked, Kigithddn in lateral view.
schmidt & F.P. Roick (1male, OPC).
Etymology Coined after the name of locus ty-
Diagnosis Oecetis kokopap. nov. has some picus, a nhoun in apposition.

53 N

Figures 53:566. Oecetis kokopap. nov. Holotype53 = male genitalia in left lateral view, 54 = male genitalia in dorsal view,
55 = gonopods in ventral view, 56=phallic organ in left lateral view.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Oecetis paronsp. nov. anterad, with almost straight vertical with less
: produced pleural region posterad; tergum and
(Figures 5260) ventrum almost with the same length in lateral

Material examined Indonesia West Papua, V€W Lateral profile of segment X visible asaa
Batanta Island, River Waridor, f s pering triangular lobe; with slightly excised apex

E OLJKW WUDS in| gors_aFI I_A‘/iEJV\Q i%rﬁi large, fused to segment X,
male, OPC) ’ semicircular in lateral view. Lateral profile of

gonopod with broael basal two thirds, less

produced middle lobe and slender digitiform in
lateral view; two-partied in ventral view. Apico-
ventral lip of the phallic organ rounded right-
angled, slender pointed in lateral view.

Diagnosis Oecetis paronmsp. nov. has some
resemblance t@ecetis baneswarap. nov. but
distinguished by having shorter tergum IX and
longer sternum IX; dorsal profile of segment X

excised; lateral profile of gonopod with straight, Etymology | dedicate this particular species

not undulating ventrum; ventral profile of gono- from the Oecetis tripunctataspecies group to my

pod with straight vertical, not rounded lateral > 4 pv 7zH VD\ LQ +XRURBLDQ WHF
margin, as well as the mesad produced region,,n in apposition.

short and differently shaped. Phallic organ with

obtuse angled apicoventral lip. Afrotropical species
Description Head, thorax, scape yellowish Oecetis ankasp. nov.
light brown. Forewing rubbed in alcohol, mem- (Figures 6164)

brane hyaline of 8 mm length. Forewing anasto-

mosis cross-veins are arranged in stepwise, trans- Material examined Holotype: Madagascar,

verse base of MA is distad of transverse base ofankazoabo Tulear Province, Station Hydrolo-

MP3+4, by more than its length. Tibial spurs gique du Banian, VII.1957, leg. R. Paulian (1

1,2,2. male, OPC). Paratype: same as holotype (8 males
Male genitalia Segment IX straight vertical OPC).

Figures 5760.Oecetis paronsp. nov. Holotype57 = male genitalia in left lateral view, 58 = male genitalia in dorsal view,
59 = gonopods in ventral view, 60 = phallic organ in left lateral view.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Figures 61 64. Oecetis ankap. nov. Holotype61 = male genitalia in left lateral view, 62 = male genitalia in dorsal view,
63 = gonopods in ventral view, 64 = phallic organ in left lateral view.

Diagnosis Oecetis ankasp. nov. has resem- mesal lobe in ventral view. Apicoventral lip of the
blance toOecetis kageran&immins, 1956 de- phallic organ regular obtuse-angled, robust and
scribed from Uganda, but distinguished by having digitiform in lateral view.
cerci longer; dorsal profile of segment X with
truncate apex, not excised; lateral profile of go- Etymology Coined after the name of locus ty-
nopod with deep dorsal concavity both basad andpicus, a noun in apposition.
apicad of the dorsal subapical lobe, not straight

ventral profile of gonopod more robust. Phallic Oecetis bandap. nov.
organ with digitiform, not triangular apicoventral (Figures 6568)
lip.

Material examinedHolotype:Ghana, Banda-

Description Head, thorax, scape yellowish Nkwanta, 1347.I1X.1965, light OHJ 6 (QGU G\
light brown. Forewing rubbed in alcohol, mem- younga (1 male, OPC).

brane hyaline of 8 mm length. Forewing anas-

tomosis cross-veins are arranged in stepwise Diagnosis Oecetis bandap. nov. has resem-

transverse base of MA is distad of transverse bas#lance to Oecetis kageranaKimmins, 1956

of MP3+4, by more than its length. Tibial spurs described from Uganda, but distinguished by hav-

1,2,2. ing cerci more produced; dorsal profile of seg-
Male genitalia Segment IX straight vertical ment X wide, not narrowing; lateral profile of

anterad, with rounded triangular pleural region gonopod with shallow dorsal concavity basad of

posterad; tergum longer than ventrum in lateralthe dorsal subapical lobe, not straight; Phallic or-

view. Lateral profile of segment X visible as a gan with right-angled, digitiform, not obtuse-

small elongated setaless lobe; with narrowing andangled, triangular apicoventral lip.

truncate apex in dorsal view. Cerci large, fused to

segment X, rounded triangular in lateral view. Description Head, thorax, scape yellowish

Lateral profile of gonopod with broad basement, light brown. Forewing rubbed in alcohol, mem-

less produced middle lobe and well produced me-brane hyaline of 8 mm length. Forewing anas-

sal margin visible even in lateral view; subapical tomosis cross-veins are arranged in stepwise
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Figures 6568. Oecetis bandap. nov. Holotype65 = male genitalia in left lateral view, 66 = male genitalia in dorsal view,
67 = gonopods in ventral view, 68 = phallic organ in left lateral view.

transverse base of MA is distad of transverse basavise cross-vein pattern on forewing anastomosis
of MP3+4, by more than its length. Tibial spurs not typical stepwise pattern of tH@ecetis tri-
1,2,2. punctata species group; apomorphic character

Male genitalia Segment IX slightly convex state of the very short, abbreviated paramere; apo-
vertical anterad, with rounded triangular pleural morphic character state of the slender, extremely
region posterad; tergum longer than ventrum inelongated segment XOecetisbua sp. nov. is
lateral view. Lateral profile of segment X visible distinguished by the spatulate apical region of
as a small elongated setaless triangular lobe; withgonopods, especially in lateral view as well as by
short and truncate, slightly bifid apex in dorsal the longer and more slender apicoventral lip of
view. Cerci large, fused to segment X, semicircu- phallic organ.
lar in lateral view. Lateral profile of gonopod with
broad basement, less produced middle lobe and Description Head, thorax, scape yellowish
digitiform tapering apical regigrbipartite in ven-  light brown. Forewing rubbed in alcohol, mem-
tral view. Apicoventral lip of the phallic organ ob- brane hyaline of 5nm length. Forewing anasto-
tuse-angled, robust and digitiform in lateral view. mosis cross-veins are arranged in irregular step-

_ wise pattern. Tibial spurs 1,2,2.

Etymology Coined after the name of locus  \gle genitalia Segment IX slightly convex
typicus, a noun in apposition. vertical anterad, with rounded basal region
posterad; tergum shorter than ventrum in lateral

Oecetis buasp. nov. view. Lateral profile of segment X visible as a

(Figures 6972) long dititiform structure long digitiform with
broad basement in dorsal view. Cerci large, fused
Material examined Holotype: Ghana, Bui together, semicircular in lateral view. Lateral
Camp, Volta River, 16-20.X1.1965, light leg. S. profile of gonopod with broad apical regjon
(Q G UY@unga (1 male, OPC). bipartite with mesally extended apical region in

ventral view. Apicoventral lip of the phallic organ
Diagnosis Oecetis buasp. nov. has resem- rounded right-angled, robust, strong tapering
blance toOecetis conganap. nov. andOecetis  digitiform in lateral view.
volta sp. nov. The three species are highly chi-
meric with pronounced apomorphic character Etymology Coined after the name of locus
states. They have plesiomorphic irregular step-typicus, a noun in apposition.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Figures 6942. Oecetis buap. nov. Holotype69 = male genitalia in left lateral view, 70 = male genitalia in dorsal view,
71 = gonopods in ventral view, 72 = phallic organ in left lateral view.

Figures 7346.Oecetis congap. nov. Holotype73 = male genitalia in left lateral view, 74 = male genitalia in dorsal view,
75 = gonopods in ventral view, 76 = phallic organ in left lateral view.

Oecetis congap. nov. (2 male, 1 female; OPC); 22.X1.1963 (1 male,

(Figures 7376) OPC).

Diagnosis Oecetis congasp. nov. has re-

Material examined Holotype: Brazzaville-  semblance tdecetis buasp. nov. andOecetis
Congo, Brazzaville, park, 23.XI11.1963, light leg. volta sp. nov. with its apomorphic, abbreviated
6 (QGUowya (1 male, OPC). Paratype: paramere. However, segment X short and wide,
same as holotype, but: 24.X.1963 (6 males, OPC)plesiomorphic, not slender and elongated as well
17.X1.1963 (9 males, 1 female; OPC); 19.XI.1963 as the forewing has cross-vein anastomosis of
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

typical apomorphic stepwise pattern. This is again Oecetis conganap. nov.
a rather chimeric character combination. (Figures 7780)

_ Description Head, thorax, scape yellowish  \jqterial examined Holotype: Brazzaville-
light brown. Forewing rubbed in alcohol, mem- o460 Brazzaville, park, 21.X11.1963, light leg.
brane hyaline of 6 mm length. Forewing anasto- g (Q GNo@ya (1 male, OPC). Paratype:
mosis cross-veins arranged in irregular stepwisesgme as holotype: 19.XI.196§ (1 male, 1 female,

pattern. Tibial spurs 1,2,2. _ OPC): 30.XI1.1963 (1 female, OPC).
Male genitalia Segment IX slightly concave

vertical anterad, with irregular pleural region Diagnosis Oecetis conganap. nov. has re-
posterad; tergum longer than ventrum in lateral semblance tadOecetis buasp. nov. andOecetis
view. Lateral profile of segment X visible as a volta sp. nov. The three species are highly chi-
small short just visible lobe; short and truncate in meric with pronounced apomorphic character
dorsal view. Cerci large, fusetbgether and to  states.Oecetisconganasp. nov. is distinguished
segment X, subtriangular in lateral view. Lateral py the longer cerci, well produced dorsal lobe of
profile of gonopod with broad basement, less gonopod in lateral profile; as well as by the
produced middle lobe and digitiform tapering anterad curving and triangularly broad apico-
apical region; tapering in ventral view. Apico- ventral lip of phallic organ.
ventral lip of the phallic organ rounded-angled,
robust and digitiform with anterad curving apex in ~ Description Head, thorax, scape yellowish
lateral view. light brown. Forewing rubbed in alcohol, mem-
brane hyaline of énm length. Forewing anasto-
Etymology Coined after the name of locus mosis cross-veins are arranged in irregular step-
typicus, a noun in apposition. wise pattern. Tibial spurs 1,2,2.

78 D

Figures 7780. Oecetis conganap. nov. Holotype77 = male genitalia in left lateral view, 78 = male genitalia in dorsal view,
79 = gonopods in ventral view, 80 = phallic organ in left lateral view.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

81

Figures 81 84.Oecetis ghanap. nov. Holotype: 81=male genitalia in left lateral view, 82=male glemnit dorsal view,
83=gonopods in ventral view, 84=phallic organ in left lateral view.

Male genitalia Segment IX slightly concave Diagnosis Oecetis ghanap. nov. has resem-
vertical anterad, with sharp triangular pleural blance toOecetis kageran&immins, 1956 de-
region posterad; tergum shorter than ventrum inscribed from Uganda, as well as @ecetis anka
lateral view. Lateral profile of segment X visible sp. nov. described here from Madagascar, but dis-
as a long digitiform structuréong and digitiform  tinguished from boths by dorsal profile of seg-
in dorsal view. Cerci large, fused together and toment X with wide and truncate apex, not excised
segment X, subtriangular in lateral view. Lateral of O. kageranaand not narrow oD. anka lateral
profile of gonopod with constricted basement, profile of gonopod without dorsal concavity ©f
produced middle lobe and digitiform tapering ankaand without right-angled dorsal lobe Of
upward turning apical region; bipartite in ventral kagerana ventral profile of gonopod with taper-
view. Apicoventral lip of the phallic organ round- ing apex. Phallic organ with straight paramede,

edangled, robust and triangular with anterad anka and O. kageranahave basal curved para-
curving apex in lateral view. mere; apicoventral lip of phallic organ digitiform,
not triangular like atO. kageranaand almost

typicus, a noun in apposition. o .
yp PP Description Head, thorax, scape yellowish

light brown. Forewing rubbed in alcohol, mem-
brane hyaline of 5 mntength. Forewing anasto-
(Figures 8184) mosis cross-veins are arranged in stepwise
transverse base of MA is distad of transverse base
Material examined Holotype: Ghana, Bui of MP3+4, by more than its length. Tibial spurs
Camp, Volta River, 16-20.X1.1965, light leg. S. 1,2,2.
(Q G UYaunga (1 male, OPC). Paratypes: same Male genitalia Segment IX regular straight
as holotype (3 males, OPC); same as holotype, buvertical anterad, rounded posterad; tergum longer
27.X.1965 (6 males, OPC) than ventrum in lateral view. Lateral profile of

Oecetis ghanap. nov.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

segment X visible as a marginal setaless continu- ‘o f, 1U 6KDPEH . f, 1
ation of cerci; with short and truncate apex in dor-  ShamE H ’

sal view. Cerci large, fused to segment X, subtri- _

angular in lateral view. Lateral profile of gonopod Oecetis mantap. nov.

with broad basement, less produced middle lobe (Figures 8588)

and digitiform tapering apical region; bipartite in

ventral view. Apicoventral lip of the phallic organ Material examined Holotype: Madagascar,

rounded_ right-angled, robust and digitiform in Mantasoa, VI11.1953, leg. J. M. (1 male, OPC).

lateral view. Paratype: same as holotype (1 male, OPC)

Etymology Coined after the name of locus

: : " Diagnosis Oecetis mantasp. nov. has re-
typicus, a noun in apposition.

semblance t®ecetis maroap. nov. andecetis
zoa sp. nov. The three species are chimeric with
plesiomorphic character state of the rather free
cerci, not fused to segment Recetismantasp.

Material examinedGhana, Bui Camp, Volta  nov. is distinguished by the posterad produced
S5LYHU ; OLJKW -®ddiga 6 é/QdF1bheCof gonopod in lateral profile; by the
(12 males, OPC). almost right angled paramere and the short and
blunt apicoventral lip of phallic organ.

Oecetis kageran&immins, 1956

Oecetis maculipennitJimer, 1922

Oecetis maculipennit)imer, 1922:6163: S0DWHUL D (pescrlptlon Head, thorax, scape yellowish

6XGDQ &ROO OH 5RL , %D K Arewn.h9ieyng rubbed in alcohol, mem-

DEHQGV , %DKU HO *KD]D®rane, hyalipe £qf |8ony ¢ength. Forewing a-
=HUDO  hs &ROO +HV V H O Bastiampsls Crp$s-vews are arranged n |rregular
%DKU HO =HUDO , f, 1stepwise patterp Eibial spurs 1,2,2.

Figures 8588. Oecetis mantap. nov. Holotype85 = male genitalia in left lateral view, 86 = male genitalia in dorsal view,
87 = gonopods in ventral view, 88=phallic organ in left lateral view.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Male genitalia Segment IX S-form anterad, omorphic character state of the rather free cerci,
tergum shorter than ventrum in lateral view. Late- not fused to segment Xdecetismaroasp. nov. is
ral profile of segment X with broad basement and distinguished by the laterad produced dorsal lobe
narrow continuationbroad, fat digitiform in dor-  of gonopod well discernible in ventral profile; the
sal view. Cerci smallelongated, subtriangular in presence of the additional basodorsal lobe on
lateral view. Lateral profile of gonopod with con- gonopods; the anterad directed pointed apico-
stricted basement, produced middle lobe and di-ventral lip of phallic organ.
gitiform tapering and upward turning apical re-

gion; bipartite in ventral view. Apicoventral lip of Description Head, thorax, scape yellowish
the phallic organ right-angled, robust very short light brown. Forewing rubbed in alcohol, mem-
digitiform in lateral view. brane hyaline of 8 mm length. Forewing anas-

tomosis cross-veins arranged in irregular stepwise
Etymology Coined after the name of locus pattern. Tibial spurs 1,2,2.

typicus, a noun in apposition. Male genitalia Segment IX S-form anterad,
) tergum as lon@gsventrum in lateral view. Lateral
Oecetis maroap. nov. profile of segment X digitiform; broad, fat digiti-

(Figures 8992) form in dorsal view. Cerci small, elongated, sub-

quadrangular in lateral view. Lateral profile of
Material examined Holotype: Madagascar, = gonopod with dorsobasal lobe, produced middle
Maroantsetra, Ambodivoangy, 1955, leg. J. V. (1 lobe and digitiform tapering and upward turning
male, OPC). Paratype: same as holotype (2apical region; bipartite in ventral view. Apico-
females, OPC). ventral lip of the phallic organ right-angled, long
narrowing in lateral view.
Diagnosis Oecetis maroap. nov. has resem-
blance toOecetis maroap. nov. andecetis zoa Etymology Coined after the name of locus
sp. nov. The three species are chimeric with plesitypicus, a noun in apposition.

91

Figures 8902. Oecetis maroap. nov. Holotype: 89=male genitalia in left lateral view, 90=matétalée in dorsal view,
91=gonopods in ventral view, 92=phallic organ in left lateral view.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Oecetis voltasp. nov. long digitiform apical region; bipartite in ventral
(Figures 9396) view. Apicoventral lip of the phallic organ right-
9 angled, robust, triangular in lateral view.

Material examined Holotype: Ghana, Bui
Camp, Volta River, 16-20.X1.1965, light leg. S.
(Q G UY@unga (1 male, OPC).

Etymology Coined after the name of locus
typicus, a noun in apposition.

Diagnosis Oecetis voltasp. nov. has resem- Oecetis zoap. nov.

blance to Oecetis buasp. nov. andOecetis (Figures 91.00)
conganasp. nov. The three species are highly
chimeric with pronounced apomorphic character = Material examined Holotype: Madagascar,
states.Oecetisvolta sp. nov. is distinguished by Ankazoabo Tulear Province, Station Hydrolo-
the short cerci, long apical region of gonopods; asgique du Banian, VII.1957, leg. R. Paulian (1
well as by the downward directed, robust and male, OPC). Paratypes: same as holotype (1 male,
short apicoventral lip of phallic organ. OPC). Madagascar, Mantasoa, VIIl. 1953 leg. J.
M. (1 male, OPC).
Description Head, thorax, scape yellowish
light brown. Forewing rubbed in alcohol, mem- Diagnosis Oecetis zoasp. nov. has re-
brane hyaline of 6 mm length. Forewing anas- semblance t@®ecetis mantap. nov. andDecetis
tomosis cross-veins are arranged in irregularmaroa sp. nov. The three species are chimeric
stepwise pattern. Tibial spurs 1,2,2. with plesiomorphic character state of the rather
Male genitalia Segment IX slightly concave free cerci, not fused to segment3ecetiszoasp.
vertical anterad, rounded basal region; tergumnov. is distinguished by the pointed and mesad
shorter than ventrum in lateral view. Lateral pro- excised head of gonopod in ventral profile; by the
file of segment X digitiform; broad based and presence of the apicomesal digitiform process on
tapering in dorsal view. Cerci small, semicircular ventrum IX; by the short and blunt apicoventral
in lateral view. Lateral profile of gonopod with lip of phallic organ accompanied by paramere
broad basement, less produced middle lobe andvith basal curve.

95

Figures 9386. Oecetis voltasp. nov. Holotype93 = male genitalia in left lateral view, 94 = male genitalia in dorsal view,
95 = gonopods in ventral view, 96=phallic organ in left lateral view.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Figures 974.00.Oecetis zoap. nov. Holotyped7 = male genitalia in left lateral view, 98 = male genitalia in dorsal view,
99 = gonopods in ventral view, 100=phallic organ in left lateral view.

Description Head, thorax, scape yellowish Uganda. | have recognised th@ecetis maculi-
light brown. Forewing rubbed in alcohol, mem- pennis Ulmer, 1922 is a typical species of the
brane hyaline of 8 mm length. Forewing anas- Oecetis tripunctatagroup and specimen from
tomosis cross-veins are arranged in irregular stepUganda drawn and identified by Kimmins (1962)
wise pattern. Tibial spurs 1,2,2. as Oecetis maculipenniss a new species de-

Male genitalia Segment IX S-form anterad, Scribed here a®ecetis kimminsianap. nov. The
tergum shorter than ventrum in lateral view. La- group was created by Chen (1993) examining the
teral profile of segment X with broad basement drawings ofOecetis kimminsianap. nov. misi-
and narrow continuation; broad, fat digitiform and dentified by Kimmins asOecetis maculipennis
tapering in dorsal view. Cerci elongated, foliform Ulmer, therefore here | change the species group
in lateral view. Lateral profile of gonopod with name accordinglyOecetis (O.) kimminsiana
constricted basement, produced middle lobe and

digitiform tapering and upward turning apical  1h€ Species group is characterized by gono-
region; bipartite in ventral view. Apicoventral lip P0dS with mesal edges of mesobasal lobes sharply

of the phallic organ right-angled, robust, short {o0thed and approximate for no more than 1/4 in
digitiform in lateral view. their length in ventral view; phallus with left an-

terior lobe sclerotized. Thi®ecetisgroup is dis-
tributed in the Afrotropical Region with four
known species:Oecetis jasikanaGibbs, 1973
(Ghana);O. kimminsianasp. nov. (Uganda)Q.
nkwantasp. nov. (Ghana)®. sunyaiGibbs, 1973
(Ghana).

This species group was established by Chen
(1993) in his PhD Thesis work and listed by Yang
and Morse (2000asOecetis maculipennilying  oecetis maculipennit)imer, 1922: Kimmins 1962:

RQ WKH .LPPLQVYTV GUDZLQJV GUDZE&sIQRWHHIRPURPKEIDQGD DQG
type of Oecetis maculipenni®Jimer, 1922 col- mined by myself asnaculipennisagree fairly well
lected in Sudan, but from specimen collected from ZLWK 8OPHUTV ILIJXUHV =~ 37ZKH FKLE

Etymology Coined after the name of locus
typicus, a noun in apposition.

Oecetig(0.) kimminsianaspecies group

Oecetis kimminsianap. nov.

28



2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

tween these figures and those given by Ulmer is 1962:111: figures: 81C, 112: figures: 81F,G; 114:
that in ventral view the claspers are incurved api- figures 81 K, L, M), Anastomosis cross-veins
FDOO\ QRW GLYHUJH Q Wishieh-V K Qirfegufal SidpWise pattern. Segment 1X nar-
tification. row with much produced almost elongated lobe-
like process on dorsal apicopleural region; cerci
completely fused to segment X, segment X trun-
cated in dorsal view; lateral profile of gonopod
with very broad base demarcated both by dorsal
and ventral lobe; ventral profile with touching
toothed basement. Phallic organ short with down-
ward curving and pointed apicoventral lip.

Material examined.Specimen from Uganda,
Lake Victoria deposited in the British Museum
(Natural History).

Diagnosis Specimen from Uganda drawn and
identified by Kimmins (1962) a®ecetis maculi-
pennis Ulmer from Sudan is a distinct species
describedhere a®ecetis kimminsianap. nov. It

. : : Oecetis nkwantap. nov.
has resemblance ©ecetis maculipennislimer, P

1922, but differs by having lateral profile of (Figures 101.04)

gonopod with very broad basement, not simple

elongaked shape as dD. maculipennidJimer, that Material examinedHolotype:Ghana, Banda-

is almost identical to the gonopod plane of the Nkwanta, &% OLJKW OHJ 6

Oecetis tripunctataspecies group, without broad Younga (1 male, OPC).
basement. In ventral view the basal region touch- Diagnosis Oecetis nkwantesp. nov. has re-
ing mesad and with teeth, not separated andsemblance toOecetis sunyaniGibbs, 1973 but
slightly and gradually broadening basad as drawndiffers by cerci short, not long; dorsal profile of
for O. maculipennidJimer. The lateral profile of segment X triangular, not quadrangular; the gono-
the phallic organ aDecetis kimminsianap. nov.  pods differ significantly both in dorsal and lateral
is gradually rounded downward, not right-angled views; the mesal digitiform process on the basal
rounded downward that is drawn by Ulmer for enlargement of gonopod single and larger, not
Oecetis maculipennis doubled and short; phallic organ longer, apico-
ventral lip slender, not robust; paramere inside the
Description Description is based upon the phallic organ with blunt apex, not spine-like
original wing and genital drawings (Kimmins pointed.

Figures 10104.0ecetis nkwantap. nov. Holotype: 101 = male genitalia in left lateral view, 102tergenitalia in dorsal
view, 103 = gonopods in ventral view, 104 = phallic organ in leftdatéew.
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2 Oi Kontribution to the taxonomy of the Oecetis (O.) tripunctata species group

Description Head, thorax, scape yellowish home village, Bucsa. | still remember the details of my first

light brown. Forewing rubbed in alcohol, mem- caddisfly collection. Here | take the opportunity to thank my
N 2 mother for generating and strengthening my devotion to

brane.hyallne of _9 mm length. Foreyvmg anas- ¢ sence and caddisflies.
tomosis cross-veins are arranged in irregular
stepwise pattern. Tibial spurs 1,2,2. REFERENCES.

Male genitalia Segment IX narrow, S-form
anterad, biconcave posterad; cerci fused t0 Segryen, v.E. (1993: Revision of the Oecetis (Tricho-
ment X, segment X regular triangular in dorsal  ptera: Leptoceridae) of the worldPh.D. Thesis
view; lateral profile of gonopod with very broad Dissertation Presented to the Graduate School of
base demarcated both by dorsal and ventral lobe; Clemson University. UMI Dissertation Services,
ventral profile with touching toothed basement. 704 pp.

Phallic organ short with downward curving and KiMMmINS, D.E. (1962: New African caddis-flies (Or-

pointed apicoventral lip. der Trichoptera)Bulletin of the British Museu

. (Natural History) Entomology12(2): 83421. doi:
Etymology Coined after the name of locus 10.5962/bhl.part.5873

typicus, a noun in apposition. MALICKY, H. (2005: % H b&\zUrIKenntnis asiatischer

. . Oecetis(Trichoptera, Leptoceridae).inzer biolo-
Oecetis sunyanGibbs, 1973 gische Beitige, 37(1): 605:669.

Material examinedGhana, Bui Camp, Volta O/E+ J. & MEY, W. (2013: New species of caddis-

; . flies from New Guinea (Insecta, Trichopter&hto-
River, 27 ; OLJKW OHJYobngg QG U - |
(11 males, OPC). P?l%ﬁDXQD =HLWVFKUL3MBL)409{tQWRPR

432.

Acknowledgement + Taxonomic revisions depend on O/E+ J. & MALICKY, H. (2011): Caddisflies (Tricho-
specimens. Unfortunately the sampling capacity in taxonomy  ptera) from Sumatra (Indonesia), with descriptions
is symptomatically extremely pour, limited and rapidly de- of eleven new specieBraueria (Lunz am See,
clining in our western culture. The present survey only co- Austria),38:1522.
vers less than ten percent of the possible potential diversity of ) )
the Oecetis tripunctatapecies complex due to the highly li- SCHMID, F. (1999: Le genreOecetisen Inde (Tri-
mited sampling coverage. Most of the specimens for this  choptea: Leptoceridae)-abreries. Le Revue de
world-wide survey were collected by great collectors, the OT(QWRPRORJLVWH $ROWHXBYV GX 4
French R. Paulian (Madagascar) and the Hungarian S. 151,
(Q G UYGunga (Africa). Their personal endeavour is high-
ly acknowledged and | am deeply grateful to them. The ULMER, G. (1922: 7TULFKRSWHUHQ DXV GHP I,
Oriental faunal region was sampled mostly in India and Sudan und aus KameruMtitteilungen derO+ Q F K
Vietnam relying on my own resources as well as the first ner Entomologischen Gesellschdfg: 47 63.
specimens oDecetis(Oeceti3 tripunctata (Fabricius, 1793) )
were collected by me some 60 years ago when | was 20 yeard ANG, L.F. & MORsg J.C. @000: Leptoceridae
old and just started my university studies. In summer of 1962 7TULFKRSWHUD RepublicHof £HiRS OH TV
I have collected by netting 4 males and 2 females along the Memoirs of the American Entomological Institute,
+RUWREHUHWW\y FDQDO RI WKH +XQJDé4LDBYI/RZODQG DW P\
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Abstract. The genusMoniligaster Perrier, 1872is restricted to the Western Ghats mountain regions of the southern
Peninsular India. A new specigloniligaster julkai Narayanan & Paliwal, sp. nov., is described and illustrated using
samples found in the Kerala districts of Kottayam and Pathanamthitat fAgm that, the status doniligaster deshayesi
minor Michaelsen, 1913 is critically reviewed, and it is upgraded to spenisasMoniligaster minorMichaelsen, 1913,
based on a collection made near its type locality. Furthermere distributional records for othbtoniligasterspecies are
provided. With this discovery, the genM®niligasternow has a total of 14 recognised species.

Keywords. EndemismKerala, Oligochaeta, rubber plantation, Western Ghats.

INTRODUCTION earthworm fauna of the Western Ghats Biodi-
versity Hotspot has been relatively well recog-
Western Ghats is denoted as a world heritagenized (Narayanast al. 2020, 2024). About 70%
site (UNESCO 2021) and more importantly of the currently known species were recorded in
one among theHLJKW p KR W Vettglodl K RAY da8yRpdrt\ofithe last century. However, several
biodiversity (Mittermeieret al. 2011). In India, new genera and species of earthworms have been
Western Ghats and the west coast plains are thelescribed from this region in the last 25 years
areas with highest diversity of earthworm fauna, (Julka et al. 1997, 2004, Nairet al. 2010).
which is about 58.4% of all recorded earthworm Nevertheless, considerable areas of the Western
species of the country (Narayanah al. 2020). Ghats are yet to be explored with respect to
Taxonomic works on the earthworms of the West- earthworm fauna, especially various kinds of for-
ern Ghats mountain ranges started in the lastkests, riparian habitats, mountain grasslands, scrub-
quarter of the 19 century by the description of lands etc.
Perichaeta (now Megascolex lawsoni from
Nilgiris by Bourne (1886). Since then many In the recent past a number of new monili-
species have been described from this unique lan@astrid earthworm species have been described
by eminent taxonomists (Michaelsen 1910, Co-from Kerala part of the Western Ghats (Na-
gnetti 1911, Stephenson 1915, 1916, 1924, 1925rayanan et al. 2017, 202&). In this com-
Aiyer 1929, etc.). With 264 recorded species, themunication we report a netoniligaster species

urn: Isid:zoobank.org:pub:20AA12E0-A5B0-4C65-98A2-9A27F3E7A2EF published:13 April 2022
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.2022.1.31



Narayanan et al.A new species of Moniligaster Perrier, 1872 from India

viz., Moniligaster julkaisp. nov., from the state Natural History, Germany; ZSIK: National
As a taxonomic side note, we discuss about theZoological Collections, Zoological Survey of
status of Moniligaster deshayesiminor Micha- India + Western Ghat Regional Centre, Kozhi-
elsen, 1913, based on the details from the newlykode, India.

obtained specimens and it is raised to specific

rank asMoniligaster minor Furthermore, addi- RESULTS
tional distributional records of severdonili-
gasterPerrier, 1872 species are provided Family Moniligastridae Claus, 1880

MATERIAL AND METHODS GenusMoniligaster Perrier, 1872

Moniligaster julkai Narayanan & Paliwal, sp.

Collection and preservatiorEarthworms were nov.
coIIe_cte_d from se\_/ere_ll districts of southern _Kerala (Figures 1AD)
by digging the soil with a spade, hand-sorting the
soil for earthworms and also searching for organicurn:lsid:zoobank.org:act:DD0155C3-CA0C-4708-8357-
microhabitats such as fallen tree trunks and leaf9FFEBSEO72CE
litter. Specimens collected were preserved in 5% _ _ .
formalin and later transferred to 95% ethanol. Al Material examined Holotype Aclitellate
relevant morphological and anatomical charac-(ZSIK Reg. No. ZSI/WGRC/IR.INV.19324), rub-
terisation of the earthworms were carried out un-ber plantation, Puthuvely °30'4.0"N 735’
der a Nikon stereomicroscope (Model: SMZ 19.3'E) (4 km south of Koothattukulam town),
800N). lllustrations were made with the helpaof ~Kottayam District, Kerala State, India, 2 Sep-
camera lucida attached to the microscope. Thetember 2021, 41 m as.l, leg. R. Anuja, S.P.
type specimens of the new species are depositeflarayanan, V.M. KannanParatypes 4 acli-
in the national repository at the Zoological Survey tellates (ZSIK Regd. No. ZSI/WGRC/IR.INV.
of India - Western Ghats Regional Centre, Kozhi- 19325), same data as for holotype; 1 clitellate
kode, India. All the other specimens are housed in(ZSIK Regd. No. ZSI/WGRC/IR.INV.19326),
the Advanced Centre of Environmental Studiesevergreen forest, between Chalakkayam and Pla-

and Sustainable Development, Mahatma GandhiS D O O\ f 1 f Pathanafn-
University, Kottayam, Kerala, India. thitta District, Kerala State, India, 20 August

2013, 259 m a.s.l, leg. S.P. NarayananS8§.
General abbreviations of the terms used are asthrumithra, D. Kuriakose and S.A. Sasi.
follows CI. % Clitellum; C.Atr.D. £ Common
atrial duct; L.L.G. +Leaflet-like glands; M.H.L.+ Additional material examinedl aclitellate, 2
Mass of hairpin loops; Pr.CxProstatic capsule; juveniles (Regd. No. ACESSD/EW/1367),
Pr. + Prostate; Pr.D.+ Prostatic duct; Sp.A.+ streamside within evergreen forest, Attathodu
Spermathecal ampulla; Sp.Atr.&Spermathecal f "N f "E), Pathanamthitta
atrial gland; Sp.Atr.G.D.+ Spermathecal atrial District, Kerala State, India, 20 August 2013, 342
gland duct; Sp.D+Spermathecal duct; S.M.Ax M a.s.l, leg. S.P. Narayanan, S. Sathrumithra, D.
Secondary male aperture; Sp.PSpermathecal Kuriakose, S.A. Sasi. 3 aclitellates, 4 juveniles
pore; T.S.+Testis sac; Vd+Vas deferens. (Regd. No. ACESSD/EW/1362), home garden,
Puthuvely (* T "N €6 9 "E), Kottayam
Institutional abbreviationsACESSD Advan- District, Kerala State, India, 9 September 2017,
ced Centre of Environmental Studies and Sus-41 m as.l., leg. R. Anuja, S. Sathrumithra, E.
tainable Development, Mahatma Gandhi Univer- Thomas. 1 aclitellate (Regd. No. ACESSD/EW/
sity, Kottayam, Kerala, India; ZMUH: Zoologi- 1363), home garden, Uzhavoorr49'12.3"N 7
sches Institut und Zoologisches Museum, Univer-36'59.3"E), Kottayam District, Kerala State, India,
VLWIW +DPE X Unbw €BNaEECehire of 9 September 2017, 73 m a.s.l, leg. R. Anuja, S.
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Sathrumithra, E. Thomas. 2 aclitellates (Regd.front of the secondary male apertures in segment
No. ACESSD/EW/1364), rubber plantation, Ma- 10. Spermathecal pores paired, small transverse
rangattupally (°44'12.3"N, 7r36'38.5"E), Kot-  slits at intersegmental furrow 7/8, alignati cd
tayam District, Kerala State, India, 9 Septembersetal lines. Secondary male apertures paired, male
2017, 24 m a.s.l., leg. R. Anuja, S. Sathrumithra, pores in transverse slits at intersegmental furrow
E. Thomas. 3 aclitellates, 1 juvenile (Regd. No. 10/11, lateral tob setal lines (Fig. 1A); small,
ACESSD/EW/1365), home garden, Puthuvely puckered epidermal thickenings present in front

(9°50'4.0"N 7¢35'19.3"E), Kottayam District,
Kerala State, India, 30 October 2018, 41 m a.s.l.
leg. R. Anuja, P. Kumar, N.P. Sreekanth.
aclitellates, 7 juveniles (Regd. No. ACESSD/
EW/1366), rubber plantation, Puthuvely°59
5.2"N, 7¢35'19.5"E), Kottayam District, Kerala

and back of secondary male apertures at segments

10 and 11 (in clitellate specimen, visible only in

high magnification). Female pores paired, minute,
at intersegmental furrow 11/12, htsetal lines?
Nephridiopores present from segment 4 to pos-
erior end, orcd setal lines; at lines in Uzhavoor

State, India, 24 September 2020, 35 m a.s.l., legSPecimen. Genital markings absent.

S.P. Narayanan, R. Anuja, N.G. Vishnu.

Diagnosis Colour blue. Length 15838 mm,
diameter 6.98.5 mm, segments 23342. Male
pores paired, in transverse slits, laterabtsetal
lines at intersegmental furrow 10/11. Sperma-
thecal pores paired, atd setal lines, at inter-
segmental furrow 7/8. Genital markings absent.
Gizzards, large, 8 in segments 1A6. Vas

Internal. Bluish pigmentation in circular muscle
layer. Septa 4/5 slightly muscular, 5889
strongly muscular, septum 9/10 delicate. Giz-
zards, large, B in segments 186, septa pushed
back to 1620; intestinal origin in segment 27
Commissures for extra-oesophageal vessels pre-
sent on posterior face of septum 8/9. Testis sacs
paired, in segments 101,12, sacs flat and oblong

or pear-shaped; vas deferens long, large mass of

deferens a mass of hairpin loops, mass larger thafairpin loops in segments#3 (in holotype LHS
testis sac, entering prostate directly, a little abovein 1243 and RHS 1#.2), mass larger than testis
the ectal end in the glandular portion. Prostatesse, nearly hidden by hairpin loops, vas deferens

glandular, tubular, slender entally, bulbous at

zigzag-shaped before entering the prostate direct-

base, duct sinuous and bulged at base; prostatity, at median side, a little above the ectal end in

capsule slender, tubular with smooth margins.

glandular portion, without penetrating muscu-

Spermathecal atrial glands paired in segment 7Jature. Prostates paired, extending from segment
duct of each gland about five times the length of 11 to segments 185, glandular, tubular, slender

common atrial duct, which is hidden in the pari-
etes in segment 7.

Description. External Colour bluish, dorsum
dark, ventrum pale; body circular in cross section.
Dimensions: Holotypeelgth 238 mm, width 8
mm at segment 9, segments 323; paratypagth
180222 mm, width 6.58 mm at segment 9,
segments 23295; other materials: length 1%6
236 mm, width 6.98.5 mm at segment 9, seg-
ments 237342. Setae lumbricine, small, closely
paired, present from segment 2; setal formada
=12.67ab = 1.05bc = 12.67 cd = 0.32dd at
segment 8 anda = 17 ab=0.89bc =17 cd =
0.33dd at segment 20 (n=1). Clitellum annular,
on segments 18 0 ccaour reddish, setae
visible, a pair of pale whitish patch present in

entally, bulbous at base (2.5 times thicker than the
slender portion), ectal end sinuous and thick (Fig.
1B), glands reddish (holotype light yellowish) to
bulbous portion, thin layer of chalk-white glands
at slender portion, in aclitellate specimens whitish
glands are weakly developed, in certain indi-
viduals prostate may be twisted upwards and
confined to segment 11, or hook-shaped entally or
U-shaped or bent on itself; prostatic capsule slen-
der, smooth, tubular; prostatic duZLWK pQ
V KD S H G RefdfeH tBaMjunction with prostate
gland, blunt at junction with parietes (Fig. 1C),
about one third of the combined length of gland
and duct. Spermathecae paired in segment 8,
ampulla ovoidal, each with a coiled duct pe-
netrating septum 7/8 to discharge at junction of
long, slightly sinuous ducts of spermathecal atrial
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A
M.H.L.
T.S.
vd.
Pr.D.
Sp.P.
Pr.
S.MLA.
Sp.Atr.G.
C vd
Pr.D. Sp.Atr.G.D.
Pr.C. C.Atr.D.

Sp.D.

—_ Sp.A.

Figure 1. Moniligaster julkaiNarayanan & Paliwal, sp. nov.: A = Ventral view; B = Prostate of hight side, dorsal view;
C = Prostatic capsule of right hand side, dorsal view; D = Spermathtrearight hand side, dorsal view.

glands (Fig. 1D), atrial glands long and flat with Biology. Endogeic species. Autotomy and re-
slight bent, duct of each atrial gland about five generation of lost parts appear to be common.
times the length of common atrial ducommon  Cysts of parasitic protozoans were found in the
atrial duct roughly concealed within parietes in gizzard region in one specimen each from the
segment 7. Ovarian chamber complete, ovisacdVarangattupally and Puthuvely (holotype)
paired in segment 12, extending to segment 13
14, slightly bent or narrowed towards posterior  Distribution. Endemic to India: Kerala State:
side. Nephridia avesiculate; functional at segmentKottayam District: Marangattupally, Puthuvely,
10. Uzhavoor; Pathanamthitta District: Attathodu,
between Chalakkayam and Plapally.
Ingesta Fine reddish lateritic soil.
Etymology 6 SHFLILF M % OWdhEFo- p

Habitat Evergreen forest, home garden, rub- nym, named in honor of Dr. Jatinder Mohan
ber plantation, streamside with reeds in evergreenJulka, eminent Indian earthworm taxonomist and
forest. academician, for his tremendous contributions to
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Table 1. Comparison oMoniligaster julkaj sp.

nov. with other closely related species

Character M. gravelyi M. troyi Jamieson, M. bahliNarayanan M. blakemorei M. keralensis M. julkai Narayanan &
Stephenson, 1913 1977 & Julka, 2021 Narayanan & Julka Narayanan & Julka Paliwal sp. nov.
2021°° 2021
Length 118430 mm 6063 mm 75434 mm 81436 mm 58455 mm 156238 mm
Diameter 56 mm 3.58.7 mm 4.5 mm 3.5 mm 36 mm 6.58.5 mm
Segments 139 (1 ex.) 123453 135200 183278 109201 237842
Spermatheca atrial gland single (?) atrial glands paired  atrial glands paired atrial glands paired atrial glands paired atrial glands paired; duct of
ampulla ovoid duct of each gland. duct of each gland duct of each gland.  duct of each gland each gland. five times the
1/4 the length of c. 1/5 the length of  four times the length about as long as length of common atrial
common atrial duct; common atrial duct; of common atrial common atrial duct; duct; ampulla ovoidal
ampulla elongate- ampulla ovoid duct; ampulla ampulla elongate-
ovoid ovoidal ovoid
Prostates strap-shaped club-shaped strap-shaped bluntly club-shaped tubular tubular
Prostaic tubular with deeply (@) Tubular with club-shaped with tubular with smooth tubular with smooth margin
capsule incised margins and smooth margins smooth margins magins
nodulated surface and a few
nodulations at ental
end
Length of c. 1/7 the length of c.1/3 the length of c. 1/7 the length of c. 1/3 the length of  c. 1/9 the length of glar c. 1/3 the length of gland

prostatic duct
Vas deferens

Gizzards 45

(in segment4348)
in segment 25

Intestinal
origin

gland plus duct

segments 90, enters
prostate entally

gland plus duct

segment 9, enters
prostate sub-ectally

3
(in segments 135)

in segment 27

gland plus duct

segments 9.2
(46), enters

prostate sub-entally

34 (in segments
1348

in segments 2£6

gland plus duct

segments A1(H2),
enters prostate near
entally

2
(in segment42 46)

in segments 2@8

plus duct

segments 4.0, enters
prostate sub-ectsl

36
(in segmentd4 20)

in segments 229

plus duct

segments A.2(4A3), enters
prostate sub-ectally

28
(in segment42 46)

in segments 27

Data from:!Stephenson (1%); Gates (1940)*Jamieson(1977);*Narayanaret al. (2021);°Present study.
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the taxonomic and ecological studies on the earth-Gates (1940), Narayanat al. (2016) treated it as
worms of India and neighboring countries. a synonym of Moniligaster deshayesin the
checklist of Kerala earthworms. During a recent

RemarksMoniligaster julkaisp. nov.belongs  survey of the earthworms near the type locality of
WR \Wravelyit JU R XMoniRgbster species M. d. minorwe have obtained many specimens of
characterized b¥i) vas deferens opening directly a Moniligaster species. Careful studies of the key
into the prostatd.e., without penetrating the lon- taxonomic features of these freshly collected spe-
gitudinal muscle layelji) spermathecal atria con- cimens revealed that they avk d. minorwhich
fined to segment 7, ar(di) leaflet like glandsab is unmistakably distinct fromM. deshayesi
sent on the vas deferens. The group consists of siX herefore, being distinct taxa, it is resurrected
species, apart from the new species described irfirom the synonymy ofMoniligaster deshayesi
this paperM. gravelyiStephenson, 1918. troyi Perrier, 1872 and raised to spEiank asMoni-
Jamieson, 197 Moniligaster bahliNarayanan &  ligaster minorMichaelsen, 1913. Here we discuss
Julka, 2021 M. blakemoreiNarayanan & Julka  the details of the newly obtainéd. minor along
2021 anadM. keralensisdNarayanan & Julka, 2021. with figures.

M. julkai sp. nov.is distinguished fromM. Moniligaster minor Michaelsen, 1913
gravelyiandM. bahli by the shape of the prostate .
(tubularvs strap-like). It can also be differentiated (Figures 2AD, 3)
from M. troyi by the large size .Of the atrial gland Moniligaster deshayesiar. minor Michaelsen, 1913: 78.
duct, and fromM. blakemoreiby the tubular  voniiigaster deshayesiar. minor. Stephenson 1923: 122.
shape of the prostatic capsule. However, it differsMoniligaster deshayegpart): Gates 1940: 499.
from M. keralensidy larger size (length 15838 Moniligaster deshayesi minoBlakemore 2007: 9.
vs 5855 mm; diameter 6. 8.5 mmvs 36 mm;
segments 23B42mmvs 109201), the length of Type material Holotype. Clitellate, (ZMUH
the prostatic duct, and intestinal origin (in seg- 8096) (Michaelsen 1913, Gates 1940, Reynolds &
ments 27vs segments 229). Detailed com- Wetzel 2020), Chimungi, Thiruvananthapuram
parison of these Species is provided in Table 1. D|Str|Ct, Kerala State, |nd|a, 26 December 1911,

leg. Shunkara Nayama Pilley.
Status revision ofMoniligaster deshayesi minor
Michaelsen, 1913 Material examined1 clitellate, 13 aclitellates
(Reg. No. ACESSD/EW/1126), from thick root

Michaelsen (1913) described a subspecies ofmat of grasses growing on rocky hilltop near
M. deshayesi,namely, Moniligaster deshayesi VKROD IRUHVW $JDVWK\DUNRRGD
var. minor Michaelsen, 1913, based on a single N f T"E) in Neyyar Wildlife Sanctuary
clitellate specimen collected by Shunkara Nayama(21 km from Bonacaud), Thiruvananthapuram
Pilley (misnomer of Shankara Narayana Pillai) on District, Kerala State, India, 1865 m a.s.l., 4 Oc-
26 December 1911 from Chimungi (now &Dh tober 2014, leg. D. Kuriakose, S.P. Narayanan, T.
munji: Narayananet al. 2016). Later, Gates Augustine, S.A. Sasi, S. Sathrumithra. 13 clitel-
(1940) in his revision of the genus synonymised it lates (Reg. No. ACESSD/EW/1127), shola forest,
with M. deshayesiSince then it was considered as same collection data as for preceding. 3 aclitel-
a junior synonym ofM. deshayesi.However, lates (Reg. No. ACESSD/EW/1128), higher al-
Blakemore (2007) treated it as a subspecies with-WLWXGH HYHUJUHHQ IRAMNYW $WI
out furnishing any details. Concurrently, certain  f '47.2'E) (16 km from Bonacaud) in Neyyar
web based databases treated it as a variety owildlife Sanctuary, Thiruvananthapuram District,
subspecies (e.ghttps://earthwormsofindia.com Kerala State, India, 1011 m a.s.l., 27 April 2016,
http://earthworm.uw.huetc.). Though following leg. S.P. Narayanan, Al Badush, S. Sathrumithra.
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Pr.
Pr.D.

Vd.
L.L.G.

M.H.L.

T.S.

Sp.Atr.G.

C.Atr.D.

Sp.D.

Sp.A.

Vd.

Figure 2. Moniligaster minorMichaelsen, 1913: A& Ventral view; B = Prostate of left hand side, dorsal view;
C = Prostatic capsule of left hand side, dorsal view; D = Spermatifieioa left hand side, dorsal view.

Diagnosis Colour brownish to bluish. Length the ental end. Prostates short, glandular, tubular-
69422 mm, diameter & mm, segments 112  shaped, prostatic duct bulged at ectal end; pros-
200. Secondary male apertures paired, minutetatic capsule tubular with smooth margins. Sper-
transverse invagination, in centre of a shallow mathecal atrial gland paired in segment 7, duct of
transversely oval depression, betwdeft setal each gland about one third the length of common
lines, median t@ setae at intersegmental furrow atrial duct.

10/11. Spermathecal pores paired, cat setal

lines at intersegmental furrow 7/8. Genital Description External featuresColour brown-
markings absent. Gizzards®&lin segments 14  ish to bluish; body circular in cross section. Di-
19. Vas deferens, coiled into mass, mass smallemensions: length 6822 mm, width 36 mm at
than testis sac, passing through light mass ofsegment 9, segments 1#1B4. Setae lumbricine,
leaflet-like glands, small size and less in number,present on segment 2, closely paired; setal
ental portion slender, entering prostate directly, atformulaaa=5.71#.5ab = 0.654.33bc = 7.58
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cd = 0.259.27dd at segment 9 anda = 840 ab duct. Ovarian chamber complete, horseshoe

= 0.974.09 bc = 10#43.33cd = 0.296.29dd at shaped; ovisacs paired in segment 12, extending

segment 20 (n=3). Clitellum annular, distinct, to segments 189. Nephridia avesiculate; functi-

brown to reddish colour at segments#® (4).  onal at segment 10.

Spermathecal pores paired, large transverse slits

at intersegmental furrow 7/8, aligned at setal Ingesta Mostly fine soil with bits of delicate

lines (Fig. 2A). Secondary male apertures paired,rootlets, tiny pieces of bark and quartz.

minute, transverse invagination, in centre of dis-

tinct pale coloured, shallow transversely oval de- Habitat Higher altitude evergreen forest

pression at intersegmental furrow 10/11, between(above 1000 m) and shola foregtassland com-

b £ setal lines, median to setae. Female pores, plex.

paired, conspicuous, at intersegmental furrow

11/12, atb setal lines. Nephridiopores minute, Distribution. Endemic to India, it is restricted

almost in one rank at or close tbsetal lines, to the higher altitudes of Agasthyamalai Bio-

recognizable from segment 3, functional at seg-sphere Reserve (Kerala State: Thiruvanantha-

ment 10. Genital markings absent. puram District: Agasthyarkoodam peak, Athi-
Internal anatomy Septa 6/7/8/9 slightly mus- rumala, both in Neyyar Wildlife Sanctuary and

cular, septum 9/10 delicate. Gizzard$4n seg-  Chimungi (= Chemmuniji) in Peppara Wildlife

ments 144.9; intestinal origin in segments ZB; Sanctuary) (Fig. 3).

commissures of extra-oesophageal vessels present

on the posterior face of septum 8/9 and 9/10. Remarks M. minor belongs to a group of

Testis sacs paired, asymmetrical, in segmentis 9 Moniligaster species, characterized by (1) vas

12 on one side and dislocated to segmentd@3 deferens opening directly into prostate, i.e.,

on the other side but retaining connection with yjithout penetrating the longitudinal muscle layer,

septum 9/10 through a narrow tube like membra- 2y ‘spermathecal atria confined to segment 7, and

nous structure; vas deferens in segmentSd 3y |eaflet-like glands present on the vas deferens.

coiled, mass smaller than testis sac, passingrpe only other member of the group is

through light mass of sma!l learlet-like gland_s, Moniligaster deshayedParier, 1872.M. minor

less in r:jgmb?r, e_ertal portion slender,lentermgcan be differentiated fronM. deshayesby the

Ft:gsféfal |;encé yo\;v'tth%u'[pfgéfgtgg g;?:rfgu gtr%rstégsshape of the prostatic capsule, which is smooth

paired, glandular, tubular, extending from seg- d[z:thS esVivT);eE Iér?t[;%f [tjth lr_o(sgta\lie:N Iat[:w/lélj I?SG

ment 11 to segments 5 (3.85 mm Iong),_ shorte)r/ (3; 855 mr%) as com?)ared tog longer

slightly bent entally with a notch mesially (Fig. prostates (1215 mm) in M. deshayesi Vas

2B), in some specimens prostate bent on itself o ¢ | i ) h h liah
twisted and projecting to anterior side; prostatic deférens long, coiled, passing through light mass

capsule tubular (Fig. 2C), margins smooth, slight- of smaller sized leaflet-like gl_ands, entering at
ly narrowed towards ectal side, ectal portion of €ntal end of prostates. long, with a number of
prostatic duct bulged (conspicuous in clitellate 100ps, passing through heavy mass of larger
specimens, less distinct in aclitellates), bound leaflet-ike glands, entering slightly below the
down to the parietes by several diagonal muscleséntal end of prostate inM. deshayesi.
greater than one third of the combined length of Nephridiopores are in almost one rank at or close
gland and duct. Spermathecae paired in segmerio d setal lines as compared to irregular
8, ampulla elongate-ovoidal, with lightly coiled dislocation ventrally tab setal lines in segments
duct penetrating septum 7/8 to emerge in segmenbehind clitellum inM. deshayesiBased on the

7 to discharge at the junction of spermathecalabove mentioned key characters we herein elevate
atrial glands duct (Fig. 2D); duct of each atrial M. minor to the species rank asloniligaster
gland about one third the length of common atrial minor Michaelsen, 1913. Furthdy]. minoris easi-
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Table 2 Comparison of the charactersMbniligaster deshayesterrier, 1872 antfl. minorMichaelsen, 1913

Character Moniligaster deshayesterrier, 1872234 Moniligaster minorMichaelsen, 191%
Length 114463 mm 69422 mm

Diameter 48 mm 36 mm

Segments 136495 112200

Nephridiopores irregular dislocation ventrally tab setal lines in almost in one rank at or closedsetal lines

Female pores
Spermatkca
Prostates

Prostaic capsule
Length of prostatic

duct

Vas deferens

Gizzards

segments behind clitellum

ectally

prostate

minute, on or close to sethe

atrial glands paired; duct of each glan#l/2 to 1/3
the length of common atrial duct; ampulla ovoid

45 (in segmentd320)

dark red, long (15 mm), rodlike, narrowed

conspicuous, di setal lines

atrial glands paired; duct of each glantl/3 the
length of common atrial duct; ampulla elongate-
ovoidal

chalk white to yellowish white, short (388 mm),
tubular, slightly bent entally with a notch mesially

raised into crisscrossed ridges, prostatic duct slei smooth, ectal portion of prostatic duct bulged
c. 1/4"the length of gland plus duct

greater than1/3the length of gland plus duct

passing through heavy mass of larger leaflet-like passing through light mass of smaller leaflet-like
glands, entering slightly below the ental end of

glands, entering at ental end of prostate

45 (in segments 14.9)

Data from:'Gates (194QFAiyer (1929),3Stephenson (I%), “present studyMichaelsen (1913).

Table 3. Records oMoniligaster minorandM. deshayesalong with altitudinal and habitat details

ﬁllo Location District State Reference Altitude Habitat
Moniligaster minor
1 Chimungi (= Chemmuniji) Thiruvananthapuranr Kerala Michaelsen 1200 m ?
(1913)

2 Agasthyarkoodam peak Thiruvananthapuranr Kerala Presentstudy 1865 m Shola forest and from
thick root mat of grasse:
growing on rocky
hilltop near shola forest

3 Athirumala Thiruvananthapurarr Kerala Presentstudy 1011 m Higher altitude
evergreen forest

Moniligaster deshayesi
1 Neduvangand Thiruvananthapuranr Kerala Michaelsen 68 m ?
(= Nedumangad) (1910)
2 Courtallam Tenkasi Tamil Stephenson 160m ?
Nadu (1926)
3 Tenmalai(= Thenmala) Kollam Kerala Aiyer (1929) 500m ?
4 Anachardie Thiruvananthapurarr Kerala Gates (1940) ? ?
5 Charupara Kollam Kerala Sathrumithra 266 m  Semi evergreen forest
et al. (2018)

6 Njandukombu Kollam Kerala Sathrumithra 146 m  Semi evergreen forest
et al. (2018)

7 Kurichi Pathanamthitta Kerala Sathrumithra 534 m  Evergreen forest
et al. (2018)

8 Kallipara in Kottavasal Kollam Kerala Presentstudy 474 m  Evergreen forest

4C

(Reg. no. ACESSD/EW/162)
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9 Near to Ambanad estate (Re¢ Kollam Kerala Presentstudy 795m  Evergreen forest
no. ACESSD/EW/186)

10  Between Kumbavurutty and  Kollam Kerala Presentstudy 241m  Disturbed evergreen
Kottavasal (Reg. no. forest
ACESSD/EW/619)

11  Pulachippara in Achankovil  Kollam Kerala Presentstudy 288 m  Deciduous like forest
Forest (Reg. no. near teak plantation
ACESSD/EW/620)

12  Priya estate (Reg. no. Kollam Kerala Presentstudy 486 m  Disturbed evergreen
ACESSD/EW/621) forest

13  Aluvamkudy (Reg. no. Pathanamthitta Kerala Presentstudy 513 m  Evergreen forest
ACESSD/EW/605)

14  Pandimotta in Shendurney  Kollam Kerala Presentstudy 174 m  Evergreen forest
Wildlife Sanctuary (Reg. no.

ACESSD/EW/1294)

15  below Ponmudi (Reg. no. Thiruvananthapuran Kerala Presentstudy 800m  Evergreen forest

ACESSD/EW/1318)

ly distinguished fromM. deshayedby the charac- paired, transverse elliptical apertures, neards to

teristics as given in table 2. setal lines. Gizzards#, in segments 1£3. One
or both testis sacs dislocated posteriorly under
Type locality of M. minor, Chimungi (= ovarian chamber. Vas deferens long, slender,

Chemmuniji) is close to the present collection sitesthickened portion into cluster of loops which is
Agasthyarkoodam peak and Athirumala and arelarger than testis sac; vas passes under longi-
practically at the same altitudinal randé. des-  tudinal musculature before entering anterior ental
hayesi is known to inhabit mainly evergreen, end of prostate; prostates mushroom-shaped, pros-
semi-evergreen and disturbed evergreen foreststatic capsule spheroidal. Spermathecal atrial
below 800 m altitude, wheredd. minoris con- glands in segments 7 and 8, duct of each atrial
fined to the higher altitude evergreen forest andgland about one fourth the length of common
shola-grassland complex above 1000 m (Table 3).atrial duct, atrial gland duct only recognizable
after removal of basal portions of the glands.
Additional distributional records of

Moniligaster spsecies from Kerala Habitat Shola forest.
Moniligaster aiyeri Gates, 1940 Distribution. Endemic to India, restricted to
the higher altitudes of Agasthyamalai Biosphere
Moniligaster aiyeriGates, 1940: 493. Reserve. Kerala State: Thiruvananthapuram Dis-

trict: Agasthyarkoodam+Neyyar Wildlife Sanc-
Material examined 1 aclitellate (Reg. No. tuary* (*present record) (Fig. 4)Tamil Nadu
ACESSD/EW/1047), shola forest, Agasthyar- State: Muthukkuzhi (Gates 1940).
NRRGDP'56.11 f'45.1"E) in Neyyar
Wildlife Sanctuary, Thiruvananthapuram District, Remarks Dimensions of the present specimen
Kerala State, India, 1865 m a.s.l., 4 October 2014,- length 303 mm, width 12 mm, segments 285. It
leg. D. Kuriakose, S.P. Narayanan, T. Augustine,has five gizzards in segments £6. Hence the
A. Sasi, S. Sathrumithra. diagnosis of the species has been updated based
on the present specimen from the Agasthyarkoo-
Brief description Colour bluish. Length 118 dam. Recently, Narayanaat al. (2016) mis-
456 mm, diameter 183 mm, segments 18910. takenly included it in Kerala checklist. Recent
Spermathecal pores transverse slits,cthsetal record ofM. aiyerifrom Kerala state by Thaket
lines, at intersegmental furrow 7/8. Male more al. (2021) is clearly a misidentification. The key
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diagnostic features dfl. aiyeri, is its characters A. Sasi. 1 aclitellate (Reg. No. ACESSD/EW/
of prostate, which is erect and mushroom-like and1301), evergreen forest, near to Ambanad estate
vas deferens joins the prostate at its ental end, but f'26.4"1 /6.3"E), Kollam District, Kerala

in the figure provided, it is shown that the prostate State, India, 795 m a.s.l.,, 24 August 2013, leg.
as long, tubular with wider base, directed ante-S.P. Narayanan, D. Kuriakose, S. Sathrumithra,
riorly, vas deferens join the prostate at its middle. A. Sasi. 11 aclitellates (Reg. No. ACESSD/EW/
Other key features such as penetration of vas de- HYHUJUHHQ IRUHVW.8"SOXYDPI
ferens through the longitudinal musculature of the  f '6.8"E), Kollam District, Kerala State, India,
body wall prior to junction with the prostate, 513 ma.s.l., 21 August 2013, leg. S.P. Narayanan,
segmental location of spermathecal atrial glandsS. Sathrumithra, D. Kuriakose, A. Sasi. 4 clitel-
are not mentioned. Hence the present recoM.of lates, 5 aclitellates, 2 juveniles (Reg. No. AC

aiyeri becomes the first positive report of this (66" (: KRPH JDUGHQ 3RRQM
species from the political boundary of the Kerala 1 f (. RWDstvid,\KeP
state. rala State, India, 54 m a.s.l., 11 May 2017, leg. R.
Anuja, S. Sathrumithra, E. Thomas, V.T. Kurien.
Moniligaster blakemoreiNarayanan & Julka, 2 clitellates, 2 aclitellates, 2 juveniles (Reg. No.
2021 ACESSD/EW/1310), rubber plantation, Poonjar
f "N f "E), Kottayam District,

Moniligaster blakemorelNarayanaret al.,2021a: 385. Kerala State, India, 54 m a.s.l., 11 May 2017, leg.

Material examined 1 clitellate, 6 aclitellates - Anuja, S. Sathrumithra, E. Thomas, V.T. Ku-

(Reg. No. ACESSD/EW/1296), roadside in ever- rieln. 5 aclitellates, 3 juveniles (Reg. No. ACES
green forest, above Moozhiyar KSEB office 6" (: UXEEHU SODQWDWLRQ

f'7.2"1  49.7"E), Pathanamthittistrict, 1 f (. RONMEDKBP
Kerala State, India, 689 m a.s.l., 27 September@@ State, India, 59 m a.s.I., 18 December 2018,
2011 leg. T. Augustine, S.P. Narayanan. 1 acli-'€9- R- Anuja, P. Kumar, N.G. Vishnu (Fig. 4).

tellate (Reg. No. ACESSD/EW/1297), road side . - .
in evergreen forest, near Moozhiyar dam Brief description Colour bluish. Length 8%
f 18.1"1 f15.7"E), Pathanamthitt®is- 136 mm, diameter 3& mm, segments 18278.

trict, Kerala State, India, 27 September 2011, leg.S€condary male apertures paired, large transverse
T. Augustine, S.P. Narayanan. 1 clitellate, 4 acli- Slits, slightly lateral tob setal lines at inter-
tellates (Reg. No. ACESSD/EW/129&)chalan- segmental furrow 10/11. _Spermathecal pores,
dra reed break in evergreen forest, Gavi in PeriyarPaired, small transverse slits, close do setal
Tiger Reserve, Pathanamthit@istrict, Kerala lines at intersegmental furrow 7/8. Genital mark-
State, India, 28 September 2011, leg. S.P. Naraings absent. Gizzards 2 in segmentsif2 Testis
yanan, T.K. Subash. 5 clitellates, 4 aclitellates Sacs asymmetrical. Vas deferens a mass of hairpin
(Reg. No. ACESSD/EW/1299), disturbed ever- loops, mass about as large as testis sac, entering
green forest, Pampa in Periyar Tiger Reserveprostate directly, near to ental end. Prostates glan-
f7.79"1 f1.3"E), PathanamthitteDis- dular, bluntly club-shaped, prostatic capsule
trict, Kerala State, India, 266 m a.s.l. 28 August shiny, smooth, club-shaped. Spermathecal atrial
2013, leg. A. Sasi, S. Sathrumithra, S.P. Naraya-glands paired in segment 7, duct of each gland
nan, D. Kuriakose. 4 clitellates (Reg. No. about four times the length of common atrial duct.
ACESSD/EW/1300), stream side with reeds in
HYHUJUHHQ IRUHVWO.6"$WW P W K RHabitat Horest (disturbed evergreen*, ever-
30.5"E), PathanamthittdDistrict, Kerala State, green,Ochlandrareed breaks* and semi ever-
India, 342 m a.s.l. 20 August 2013, leg. S\R- green*), home garden and rubber plantation
rayanan, S. Sathrumithra, D. Kuriakose and (*present record).
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Biology. Specimens from Attathodu and Gavi mithra, D. Kuriakose. 1 clitellate, 4 aclitellates
had protozoan cysts in the region of gizzards and(Reg. No. ACESSD/EW/186), evergreen forest,
ovisacs. QHDU WR $PEDQD@6#HAVWDWH f
06.3"E), Kollam District, Kerala State, India, 795
Distribution. India: Kerala State: Kollam Dis- m a.s.l.,, 23 August 2013, leg. D. Kuriakose, S.
trict: near to Ambanad estate*; Kottayam District: Sathrumithra, S.P. Narayanan, T. Augustine, A.
Melukavu, Munnilavu* and Poonjar*; Pathanam- Sasi. 1 aclitellate (Reg. No. ACESSD/EW/605)
thitta District: above Moozhiyar KSEB office*, HYHUJUHHQ IRUHVW 'G@XNYDPNXC
Aluvamkudi*, Attathodu*, Gavi in Periyar Tiger f '16.8"E), Pathanamthitta District, Kerala
Reserve*, near Moozhiyar dam*, Pampa in Peri- State, India, 513 m a.s.l.,, 21 August 2013, leg.
yar Tiger Reserve*, between Aranamoozhi andS.P. Narayanan, D. Kuriakose, S. Sathrumithra,

llampampa (*present records; Narayanginal. A. Sasi. 1 clitellate, 2 aclitellates (Reg. No.
20213). ACESSD/EW/619), disturbed evergreen forest,
EHWZHHQ . XPEDYXUXWW\ DQG .R
Remarks Diagnosis of the species is updated 26.2"1 f'26.8"E), Kollam District, Kerala

based on the present materials from Kollam, Kot- State, India, 241 m a.s.l., 23 August 2013, leg. D.
tayam and Pathanamthitta districts of Kerala state Kuriakose, S. Sathrumithra, S.P. Narayanan, T.
Segmental location of gizzard varied in specimensAugustine, A. Sasi. 1 aclitellate, 3 juveniles (Reg.
from Moozhiyar (Reg. no. ACESSD/EW/1296 No. ACESSD/EW/620), deciduous like forest
1297) area, where it is in segmentsfl2 or 13+ QHDU WHDN SODQWDWRSM, 3XODI
14. Whereas, a specimen from Pampa it is in ['46.7"E), Kollam District, Kerala State, India,
segments 1%.6. First gizzard in the segment 13 288 m a.s.l., 23 August 2013, leg. D. Kuriakose,
is weak compared to the one in 14, in specimenS. Sathrumithra, S.P. Narayanan. 2 aclitellates
from near Moozhiyar Dam (Reg. no. ACESSD (Reg. No. ACESSD/EW/621), disturbed ever-
JEW/1297). Gizzard being large, septa are pushedd UHHQ IRUHVW 2%N\D BY¥MEDWH f
back to posterior, even up to segment 18. SpeKollam District, Kerala State, India, 486 m a.s.l.,
cimen from the Ambanad estate (Reg. no.24 August 2013, leg. S.P. Narayanan, D.
ACESSD/EW/1301) of Kollam district, prostate Kuriakose, S. Sathrumithra, T. Augustine, A.
on the right hand side is twisted and directed Sas. 2 clitellates (Reg. No. ACESSD/EW/1294),
anteriorly. Specimens from the Kottayam district HYHUJUHHQ IRUHVW?238DQGLPRWW
showed a slight difference in the shape of prostateb5'24.2"E) in Shendurney Wildlife Sanctuary,
and joining of vas deferens to prostate. Patha-Kollam District, Kerala State, India, 174 m a.s.l.,
namthtitta and Kollam districts specimens have 19 June 2015, leg. S. Sathrumithra, P. Manoj, D.
bluntly club-shaped prostate and vas joins theRaju. 1 aclitellate (Reg. No. ACESSD/EW/1318),
prostate sub-entally, whereas Kottayam speci-evergreen forest, below Ponmudi, Thiruvanan-
mens have narrowly club-like prostate and vasthapuram District, Kerala State, India, 800 m
joins prostate at its middle. a.s.l,, 2 October 2014, leg. S.P. Narayanan, D.
Kuriakose, S. Sathrumithra, S.A. Sasi (Fig. 4).
Moniligaster deshayedperrier, 1872
Brief description Colour bluish. Length 114
Moniligaster deshayesterrier 1872: 130. 163 mm, diameter 8 mm, segments 13695.
Clitellum red, in segments H3, intersegmental
Material examined2 clitelates, 12 aclitellates, furrows distinct. Secondary male apertures paired,
3 juveniles (Reg. No. ACESSD/EW/16&)ver- betweenb and c setal lines at intersegmental
green forest, Kallipara in RWW D Y DLV.D'®,  furrow 10/11. Spermathecal pores paired,cth
f '24.5"E), Kollam District, Kerala State, setal lines at intersegmental furrow 7/8. Nephri-
India, 474 m a.s.l., 22 August 2013, leg. S.P.diopores minute, recognizable from segment 3,
Narayanan, T. Augustine, S.A. Sasi, S. Sathru-from segment 13 to posterior end dislocated dor-
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sally or ventrally toab setal linesbut quite ir- Material examinedl aclitellate (Reg. No. AC
regularly. Genital markings absent. Four to five ESSD/EW/1295), higher altitude evergreen forest,
gizzards in segments #30. Testis sacs confned EHWZHHQ S3HWW\PXGL DQG 3DUD
to segments 9 and 10 or dislocated posteriorly.11.250'1 f 'E), Idukki District, Kerala
Vas deferens a mass of hairpin loops passingState, India, 1627 m a.s.l., 22 February 2019, leg.
through heavy mass of large leaflet-like glands, S.P. Narayanan, A. Mohan, R. Nair (Fig. 4).
entering prostate directly, slightly below the ental
end.Prostate glandular, long, prostatic capsule rod Brief description Colour bluish to brownish.
like, with crisscrossed ridges, prostatic duct Length 118206 mm, diameter 8 mm, segments
slender. Spermathecal atrial glands paired in seg189#91. Spermathecal pores large transverse
ment 7, duct of each gland smaller than commonslits, slightly median ta, at intersegmental fur-
atrial duct. row 7/8. Male pores paired, transverse slits, at
about midbc. Gizzards 45, in segments 1£0.
Habitat Forest (deciduous like*, disturbed Testis sacs in segment 10. Vas deferens coiled
evergreen*, evergreen and semi evergreen) (*preinto a mass of hairpin loops, mass twice the size
sent study; Sathrumithe al. 2018). of testis sac; vas deferens passes under longitu-
dinal musculature before entering ental end of
prostate; prostates ovoid, capsule ovoidal to anvil-
shaped. Spermathecal atrial glands in segments 7
and 8, duct of each atrial gland about one fourth

Distribution. India: Kerala State: Kollam Dis-
trict: between Kumbavurutty and Kottavasal*,
Charupara, near to Ambanad estate*, Njandu-
kombu, Pandimotta in Shendurney Wildlife Sanc- the | th of trial duct hich i
tuary*, Pittny, Priya estate*, Pulachippara in € length of common “atrial duct, which 1S
Achankovil Forest*, Tenmalai (= Thenmala); Pa- I(_)ngltudlnally placed and partially buried in pa-
thanamthitta District: Aluvamkudy*, Kurichi ~ Metes.

Thiruvananthapuram District: Anachardie, below ) _
Ponmudi’ Neduvangand (: Nedumangad) (*pre_ Habltat.. Forest.(d|5turbed evergreen, ever-
sent record; Michaelsen 1910; Aiyer 1929; Gatesgreen, higher altitude evergreen* and shola
1940; Sathrumithrat al. 2018).ElsewhereTamil ~ forests) (*present record; Narayaretral. 2021a).
Nadu State, India: Courtallam (Stephenson 1926).

Distribution. India: Kerala State: Palakkad

Remarks Type specimen of the species is District: Karimalagopuram in Parambikulam
perhaps from the Southern Western Ghats portiorTiger Reserve; Idukki District: between Petty-
of the Kerala State, India. Stephenson (1915) hasnhudi and Parappayarkudi*, Moothassery, Ozhu-
recordedM. deshayesifrom the Parambikulam. yathadam, Pampadum Shola National Park

Later, during the revision of the genus Gates present record; Nagﬂ}ganamt al. 2021).
t

VWDWHG WKDW 6WH S KH QM&GHbNTYmiIMEd PR VBUAdtaipdl Wates

belong toM. deshayesilue to the lack of leaflet- 1940)
like glands on the vas defere®cently, Thakur '
et al. (2021) reportedM. deshayesifrom the . , ,
Parambikulam Tiger Reserve, but the figures de-. Remarkts PrlezégntHspecm:ﬁn zad f'Ve. glzfzatlrr]ds
picted by them lack the diagnostic featuresy( In Segments - Hence the diagnosis of the
shape of the prostate, absence of leaflet-likeSPEci€s has been updated based on the present
glands on the vas deferens, etc.) implying it to beSPecimen from the Idukki district.
a different species. N _

Moniligaster keralensidNarayanan & Julka,

Moniligaster horsti Gates, 1940 2021

Moniligaster horstiGates, 1940: 506. Moniligaster keralensidarayanaret al.,2021a: 386.
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Material examinedl juvenile (Reg. No. ACE Narayanan, D. Kuriakose. 4 aclitellates (Reg. No.
SSD/EW/1269), grassland, Kurisumala in Waga- ACESSD/EW/1280), evergreen forest, between
mon, Kottayam District, Kerala State, India, 17 & KDODNND\DP DQG 30MSSPOO\ f
August 2018, leg. R. Anuja, V. Balan, T. Subash. 00.8'E), Pathanamthitta District, Kerala State, In-
2 clitellates (Reg. No. ACESSD/EW/1272), road dia, 259 m a.s.l., 20 August 2013, leg. S.P.
VLGH LQ HYHUJUHHQ IRIZHANW Nakaye@dnNX |Fathrumfthra, D. Kuriakose, A.S.

f '00.8"E), Pathanamthitta District, Kerala Sasi. 9 clitellates, 1 aclitellate (Reg. No. ACESSD
State, India, 514 m a.s.l., 26 September 2011, leg/EW/1281), semi evergreen forest, Thalamanam
S.P. Narayanan, T. Augustine, T.K. Subash. 15HVHUYH )RUHWW ff "E), Pa-
clitellate, 4 aclitellates, 3 juveniles (Reg. No. thanamthitta District, Kerala State, India, 350 m
$& (66" (: I9DOOLNMWWX f fa.s.l, 11 June 2016, leg. S. Sathrumithra. 7 cli-
58'43.8"E), evergreen forest, Pathanamthittatellates, 2 aclitellates, 1 juvenile (Reg. No. ACES
District, Kerala State, India, 139 m a.s.l., 26 SD/EW/1282), rubber plantation, Thalamanam
September 2011, leg. T. Augustine, S.P. Naraya-VHWWOHPHQW "BNUHLF "E), Pa-
nan, T.K. Subash. 4 aclitellates, 1 juvenile (Reg.thanamthitta District, Kerala State, India, 329 m
No. ACESSD/EW/1274), disturbed forest with a.s.l., 11 June 2016, leg. S. Sathrumithra. 5 acli-
reeds and canes, Chenthamarakokka near Gaukllates, 2 juveniles (Reg. No. ACESSD/EW/

f '1.00"1 f'43.8"E) in Periyar Tiger 1283), WHDN SODQWDWLRQ .DNDUD
Reserve, Pathanamthitta District, Kerala State,21.5'N f "E), Pathanamthitta District,
India, 947 m a.s.l., 28 September 2011, leg. T.K.Kerala State, India, 385 m a.s.l., 28 October 2016,
Subash, T. Augustine. 1 clitellate, 5 aclitellates leg. S. Sathrumithra. 2 aclitellates, 1 juvenile
(Reg. No. ACESSD/EW/1275), evergreen forest, (Reg. No. ACESSD/EW/1284), teak plantation,
betZHHQ $UDQDPRR]KL DQG ,ODFS®DIABSOKL FN,f f "E), Patha-

1 f "E) in Periyar Tiger Reserve, namthitta District, Kerala State, India, 385 m
Pathanamthitta District, Kerala State, India, 1056 a.s.l., 27 October 2016, leg. S. Sathrumithra. 12
m a.s.l., 27 September 2011, leg. S.P. Narayanaraclitellates, 11 juveniles (Reg. No. ACESSD/
T. Augustine. 1 aclitellate (Reg. No. ACESSD/ EW/1285), streamside in evergreen forest,
EW/1276), road side in evergreen forest, above 1IMDORRU "N f f "E), Pathanam-
ORR]JKLR\DU .6(% RIIL'™WH , f f thitta District, Kerala State, India, 339 m a.s.l., 27
49.7'E), Pathanamthitta District, Kerala State, October 2016, leg. S. Sathrumithra. 25 aclitel-
India, 689 m a.s.l., 27 September 2011, T.lates, 2 juveniles (Reg. No. ACESSD/EW/1286),
Augustine, leg. S.P. Narayanan. 8 aclitellates, 3VHPL HYHUJUHHQ IRUHVW " &KHPS
juveniles (Reg. No. ACESSD/EW/1277), shola- N f "E) in Mannarapara Forest Range,
like forest, Varayadumkokka in Periyar Tiger Pathanamthitta District, Kerala State, India, 57 m
5HVHUYH "N f "E), Pathanam- a.s.l. 28 October 2016, leg. S. Sathrumithra. 4
thitta District, Kerala State, India, 1055 m a.s.l., aclitellates, 2 juveniles (Reg. No. ACESSD/
28 September 2011, leg. T. Augustine, S.P. NaraEW/1287), Aruvapulam, Pathanamthitta District,
yanan, T.K. Subash. 4 aclitellates (Reg. No. ACEKerala State, India, 28 October 2016, leg. S.
SSD/EW/1278), evergld Q ITRUHVW $W VB&MUKiEh@ Xmixefl crop area. 4 aclitellates, 2
24'9.6'N f "E), Pathanamthitta District, juveniles (Reg. No. ACESSD/EW/1288), mixed
Kerala State, India, 342 m a.s.l., 20 August 2013; YHJHWDWLRQ DUHD SWKXPXNDO
leg. S.P. Narayanan, S. Sathrumithra, D. Kuri- 41.8'N f "E), Pathanamthitta District,
akose, A. Sasi. 2 clitellates, 10 aclitellates, 1 Kerala State, India, 378 m a.s.l., 27 October 2016,
juvenile (Reg. No. ACESSD/EW/1279), disturbed leg. S. Sathrumithra. 1 aclitellate, 1 juvenile (Reg.
evergreen forest edge, Pampa in Periyar TigerNo. ACESSD/EW/1289), shola-grassland eco-
5HVHUYH 'N f "E), Pathanam- WRQH (DQLSDUD KROD "E)f
thitta District, Kerala State, India, 266 m a.s.l., 20 in Eravikulam National Park, Idukki District,
August 2013, leg. A. Sasi, S. Sathrumithra, S.P.Kerala State, India, 2140 m a.s.l.,, 22 November
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2016, leg. S.P. Narayanan, S. Sathrumithra, G. Habitat Forest (disturbed*, evergreen, mixed
Christopher. 1 clitellate (Reg. No. ACESSD/ vegetation*,OcHandra reed breaks*, semi ever-
EW/1290), shola-grassland ecosystem, Pettymudigreen, shola* and shola-like forests*), higher al-
IRUHVW FDPS VKHG DUHD tiude grassldand*, mfxed crop area*, plantations
25.6'E) in Eravikulam National Park, Idukki (cardamom, black pepper, rubber, teak) (*present
District, Kerala State, India, 1966 m a.s.l., 21 record).
November 2016, leg. S.P. Narayanan, S.
Sathrumithra, G. Christopher. 7 clitellates, 1 acli- Biology. Autotomy and regeneration is very
tellate (Reg. No. ACESSD/EW/1291), shola common. A specimen from the Meenthottychola
IRUHVW OHHQWKRWW\FKROD (Reg. no. ACESSD/EW/1291), Idukki district had
E) in Eravikulam National Park, Idukki District, parasitic protozoan cysts on the ovisacs.
Kerala State, India, 2010 m a.s.l. 22 November
2016, leg. S.P. Narayanan, S. Sathrumithra, G. Distribution. Most widespread species within
Christopher. 2 aclitellates (Reg. No. ACESSD/ the genus. India: Kerala State: Idukki District:
EW/1292), beneath decaying wood in evergreenChathurangappara, Eanipara shola in Eravikulam
IRUHVW S QFKLSDUDWKR'@&Xn f Nationdl Park®, Inchiparathodu in Periyar Tiger
Periyar Tiger Reserve, ldukki District, Kerala Reserve*, Meenthottychola in Eravikulam Nati-
State, India, 1050 m a.s.l., 22 January 2019, legonal Park*, Peruvanthanam, Pettymudi forest
S.P. Narayanan, Sreehari K. Mohan. 1 aclitellatecamp shed area in Eravikulam National Park*;
(Reg. No. ACESSD/EW/1293Qchlandra reed Kottayam District: Kurisumala in Wagamon*,
break, Gavi in Periyar Tiger Reserve, Patha-near Thangalpara in Wagamon*; Pathanamthitta
namthitta District, Kerala State, India, 28 District: above Moozhioyar KSEB office*, Alu-
September 2011, leg. S.P. Narayanan, T.K. Subvamkudy, Aruvapulam*, Athumukalam*, Atta-
ash. 1 aclitellate (Reg. No. ACESSD/EW/1374), thodu*, Avolikuzhi*, between Aranamoozhi and
JUDVVODQG QHDU 7K'DQJDO S Diahipampa in Periyar Tiger Reserve*, between
1.4'E) in Wagamon, Kottayam District, Kerala Chalakkayam and Plappally*, Chelikuzhi*,
State, India, 1010 m a.s.l., 17 October 2018, leg.Chempanaruvi in Mannarapara Range*, Chen-
R. Anuja, V. Balan, T. Subash (Fig. 4). gara, Chenthamarakokka near Gavi in Periyar
Tiger Reserve*, Gavi in Periyar Tiger Reserve*,
Brief description Colour bluish. Length 58  Kakara*, Kurichikanam, Mundomoozhy, Nja-
155 mm, diameter  mm, segments 1G201. loor*, Pampa in Periyar Tiger Reserve*, Panan-
Secondary male apertures paired, large transversthodu, Thalamanam*, Thannithodumoozhy, Valli-
slits, slightly lateral tob setal lines, at interseg- kettu*, Varayadumkokka in Periyar Tiger Re-
mental furrow 10/11. Spermathecal pores paired,serve*; and Kollam District: Kottavasal, near to
small transverse slits, close tod lines, at Ambanad estate (*present records; Narayagian
intersegmental furrow 7/8. Genital markings ab- al. 2021a).
sent. Gizzards ® in segments 1£0. Vas
deferens a mass of hairpin loops, mass as large as Remarks As reported by Narayanaet al.
testis sac, entering prostate directly, near the ecta(2021a) majority of the specimens possess four
end. Prostates glandular, tubular with irregular gizzards in segmentsl49 but in certain
margins, slightly flattened, prostatic capsule tu- specimens it ranged from®£ (in segments 1F¥
bular, smooth, prostatic duct bent downwards and20). Body dimensions and number of gizzards in
narrowed. Spermathecal atrial glands bilobed inselected specimens are given in table 2.
segment 7, glands bound together, duct of eactNarayanaret al. (2021a) stated that the prostates
gland about as long as the common atrial duct.  extending from segment 11 to segmeh&H4.
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Table 4. Length, width, number of segments and number of gizzards in sedpeteidhens of
Moniligaster keralensi®darayanan & Julka, 2021 from various localities

Locality name (Reg. no.) Length Width Segments Sé;?éi?s()m
Vallikettu (ACESSD/EW/1273) N N N 4 (1649)
Chenthamarakokka (ACESSD/EW/1274) N N N 5 (1448)
Between Aranamoozhi and llampampa N N N 6 (1348), 5 (16220),
(ACESSD/EW/1275) 5 (1549)
T e e wiom om0 N
Varayadumkokka (ACESSD/EW/1277) N N N 3(1749)
Pampa (ACESSD/EW/1279) N N N 5 (1246)
Sty w N sgea
Thalamanam reserve forest (ACESSD/EW/1281 136 mm 5 mm 201 3(16438)
Kakara temple (ACESSD/EW/1283) 80 mm 4 mm 140 6 (13438)
Njaloor (ACESSD/EW/1285) 155mm 55mm 193 N
Aruvapulam (ACESSD/EW/1287) N N N 3 (1820)
(I?&':\Crlg)grSaD$£\cl)\}?lgl8g;aV|kulam National Park N N N 3 (1446)
Inchiparathodu in Periyar Tiger Reserve 68 mm, 3.5mm, 156 5 (1448), N
(ACESSD/EW/1292) 58 mm 3 mm 133

N +Not counted/measured

But certain specimens exceeds this limit, Aru- within various earthworm groups along the Wes-
vapulam (ACESSD/EW/1287) specimen it is in tern Ghats. The southern Western Ghats is domi-
segments 1#5, specimen collected between nated by the megascolecid and moniligastrid spe-
Aranamoozhi and llampampa (ACESSD/EW/ cies (Narayanaret al. 2020). Present findings

1275) it is in 116, and Varayadumkokka from the southern Western Ghats portion are also
(ACESSD/EW/1277) in 187. Apart from this  aqreeing the samevoniligaster species are pri-

certain individuals prostate is not directed pos- mnaily associated with forest habitats especially

teriorlljy, inst?atd _etitr(ljer s(jnglef_or dthth prOSta}[tiSlshola forest (Narayanaet al. 20213). Discovery
May be erect, wisted and contined to Segment L-1y¢ 5 neayy Moniligaster earthworm mainly from

or directed anteriorly or bent like a hook. Based human habitation is of significance and several

on the present materials from Idukki and Patha- i . .
namthitta districts of Kerala state, the speciesnew.Spec'eS are anticipated to .be. described from
diagnosis is updated. outside the _protected areas within the Western
Ghats. Previously Narayanast al. (2021a) has
DISCUSSION recordedM. blakemoreiand M. keralensisfrom
the human modified habitats such as home gar-
The genusMoniligaster, has a complex taxo- den, mixed crop field and plantationgléttaria
nomic history beginning with the description of cardamomumHevea brasilensjsTectona grandis
Moniligaster deshayesby Perrier (1872) with etc.). It corroborates that they can withstand the
type locality as Sri Lanka. However, later Micha- anthropogenic activities. With the addition Mt
elsen (1910) doubted its Sri Lankan origin and it julkai sp. nov. and resurrection bf. minor, total
has not been included in the recent updated checkvalid species known in the genus has been raised
list of the Sri Lankan earthworms (Narayaretn to 14, among these 12 are recorded in Kerala
al. 202Db). There is a strong distributional pattern state.
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Modelling of climatic tolerances of three earthworm species;
Satchellius mammalisLumbricus friendi and Lumbricus
festivususing Maximum Entropy Modeling
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Abstract. Earthworm distributions are poorly known and individual species climaiérances, even less so. This paper sets
out to use three species with a mainly Anglo-French distribution tmtesivhether using Maximum Entropy Modelling
(Maxent) could be useful when studying earthworm distributionalsth gives an indication of how the likely climatic
changes over a 50 year period will affect them. Overall the sefteeems to give useful information of where across Europe
a particular species will thrive, even if not currently recorded thegévds a real insight into how particular species might be
better able to survive longer drier periods than others and whicbnatiee edge of their climatic range already. Maxent
modelling was clearly successful in demonstrating that the distitsutif the ecologically different earthworm species are
affected bya combination of different environmental variables. In the case of tigeiejSatchellius mammalighey are the
annual temperature range, the precipitation of the driest month ancheélan annual precipitation, for the epi-endogeic
Lumbricusfestivusthey are the precipitation of the driest month, the precipitaifothe wettest month and the annual
temperature range. For the aneciambricus friendithe most important environmental variables proved to be the annual
temperature range, the mean diurnal temperature range and thégirecipeasonality.

Keywords. Annelida, Oligochaetalistribution, climate change, range shift.

INTRODUCTION
Maxent was successfully used to predict the

t is well known that different earthworm spe- distribution of an endogeic earthworkiormo-

cies have very different environmental toler- gaster elisaeE O YzD19H. in central Spain using
ances (Lee 1985). For example some earthwormFOLPDWLF DQG VRL Gt {IROISDPEOHYV
species have cocoons that are more frost resistantatif et al. (2017) used Maxent to model the dis-
others more drought resistant (Holmstrup 1994).tribution of the epigeic sibling species pé&ise-
To predict the possible impact of climate change hia fetida (Savigny, 1826) Eisenia andreiBou-
software such as Maxent (Phillipt al. 2006 FKp in Iran and showed that the most
developed by the American Museum of Natural important environmental variables in determining
History, can be used. This software allows the the natural distribution oE. fetiddandrei were
input of detailed maps of environmental variables @ahnual mean temperature and precipitation in the
as well as the location data of specimens. Usingdriest months followed by the mean diurnal range
Maxent, and suitable environmental variables, it isOf temperature and precipitation in the wettest
also possible to model the effects of future cli- months. Also, using Maxent modelling Geraskina
mactic conditions on the suitability of different & Shevchenko (2019) successfully demonstrated
environmental locations for the different earth- that the main climatic factor influencing the
worm species. Consequently, potential future pre-distribution of the two epigeic speci€sendro-

dictions with regards to habitat change or climate baena octaedrgSavigny, 1826) an®d. attemsi
change could be considered. (Michaelsen, 1902) in the northwestern Caucasus

urn: Isid:zoobank.org:pub:DA3F9BED-629690-95F1-5D113ED57D2C published: 25 Une2022
HU ISSN 2063-1588 (online) https://doi.org/10.18348/opz00l.2022.1.51
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is the precipitation in the driest month which has and private research data. Specifically these were;
an effect on the desiccation of the litter layer and The Natural History Museum London with
so on the survival of the epigeic worms in the collections data from th€© D W H v WR WKH
driest summer months. day (400 relevant records), The Hungarian Na-
tural History Museum Budapest with collections

With ever increasing understanding of the im- dating from the middle 19 IV WR Wkddy SUHVH
portance of earthworms as ecosystem engineergapprox. 80 relevant records), The Smithsonian
(Lavelle et al. 2016), understanding the likely Institution in Washington DC with collections
effect of climate change on distribution of ind- GDWD IURP WKH ODWH 1TV WR
vidual species is crucial. However, testing of (approx. 25 relevant records) and 8 records of
environment modelling like Maxent on conti- Satchellius mammalifom Sweden and Norway
nental scale dats still very rare, mainly due to from private research data held by Christer Erseus
the lack of continent-wide datasets. in Sweden collected between 2008 and 2012.

Earthworm distribution globally is quite poorly For each piece of collections data which con-
known (Blakemore 2010). The UK, despite tained a vague location, an extensive search was
having a relatively small fauna with full iden- carried out to find that location and obtain its
tification keys present since the late  {&ims latitude and longitude. This was not always pos-
& Gerard 1985), mirrors this poor distributional sible. This may have been due to place name
data (Carpenteret al. 2011). With the estab- changes, or places with the same name and region
lishment of the earthworm society of Britain and such that the location given was not specific
in particular its launch of NERS (National Earth- enough to differentiate, or errors in recording the
worm Recording Scheme) this situation is gra- location given. In such cases, that data record was
dually starting to change now with over 12,000 disregarded.
good quality data records which together with
other available datasets are analysed here. Alongside collections data, data records from

the Earthworm Society of Britain were also used

We hope this preliminary analysis can be theto provide detailed information about earthworm
beginning of future detailed continental-scale populations in Great Britain. This data inohsd
work making informed judgments on how cli- some historical records but most records were
matic changes and habitat destruction might becollected in the past 10 years (approx. 10,000
affecting these important soil ecosystem engineerrecords). The location of sample, as well as lati-
taxa. tude and longitude are recorded.

MATERIALS AND METHODS The third way data was collected using the
book of Bouchp(1972) where he recorded large
In this study, Maximum Entropy Modelling amounts of location data for different earthworm
(Maxenf) (Phillips et al. 200§ was usedto species across France. Although this data is now
investigate the potential distributions of different 50 years old the climatic conditions are mapped to
earthworm species. Using the specimen locationthe time recorded at so the data is still very valid.
data, as well as certain bioclimatic data that weThe data for the each species used in this study
provided, Maxent produced a map detailing thewere compiled and latitudes and longitudes for
suitability of different environmental locations for the locations were searched via Google Maps.
each species.
Three species of earthworms were selected for
SpecimensThe data for the species used were detailed mapping across Europ&atchellius
collected in three different ways. The first was mammalis (Savigny, 1826),Lumbricus friendi
througha compilation of Museum collections data (Cognetti, 1904) andumbricus festivugSavigny,

52



Sherlock, Coates & Csuzd¥lodelling of climatic tolerances of three earthworm species using Maxent

1826). These species were selected because their This variable demonstrates the mean tem-
restricted ranges are centering on the Anglo- perature during the wettest three months of the
French region from which the greatest proportion year in that location.

Mean Temperature of the Driest Quarters
This variable shows the mean temperature
during the driest three months of the year in
that location.

of our records are, and because these species hdd
limited ranges therefore it could be deduced that
they are particularly sensitive to changes in the

climatic variables. 8. Annual Precipitation
This variable shows the amount of preci-
For investigating the effect of the land use on pitation a location gets over an entire year.
the range of widely distributed peregrine earth-9. Precipitation of the Wettest Month
worms two of the UK] host common earthworm This variable shows the amount of precipi-
species were selected; the endoggiorrectodea tation a location gets during the month with

caliginosa (Savigny, 1826) and the epi-endogeic 0 the most precipitation.

Lumbricus rubellugHoffmeister, 1843. Precipitation of the Driest Month i
This variable shows the amount of precipita-

o . L tion a location gets during the month with the
Due to the possibility of sampling bias in re- most precipitation.

gards_ to the Earthvv_orm Society of Britain, a map 11 Precipitation Seasonality

containing the location of every record of the so- Precipitation seasonality measures the varia-

ciety was also created. tion of precipitation totals between each
month over the year.

The model. The model was created using

eleven different bioclimactic variables from The temperature variables were chosen to re-

WorldClim 1.4, at a size of 30 arc-seconds. This flect the effect of temperature fluctuations on the

was to allow high detail on smaller locations, such distribution of different earthworm species on dif-

as the British Isles. A selection of important ferent time scales. For example, Mean Diurnal

variables relating to both temperature and preci-Range was chosen to reflect how daily tem-

pitation levels was chosen. The bioclimatic vari- Perature fluctuations may affect earthworm dis-
ables chosen were: tribution, whilst Temperature Range and Annual

Mean Temperature were chosen to reflect how
1. Annual Mean Temperature temperature fluctuations over an entire year may
This variable shows the mean temperature of a @ffect _earthworm distribution. Similarly Maxi-

location for a single year. mum Temperature of the Warmest Month and
2. Mean Diurnal Range Minimum Temperature of the Coldest Month
This variable demonstrates the mean range inwere both chosen to investigate the possibility
temperatures on a single day. that some earthworms may prefer mild climates,

3.  Maximum Temperature of the Warmest Month ~ and the effects of high and low temperatures on
This variable demonstrates the highest tempe-earthworm activity and the durability of their
rature that occurs in a location, in the month cocoons. For example, in the case of Minimum
which is on average warmest in that location. Temperature of the Coldest Month, this may be

4. Minimum Temperature of the Coldest Month due to soil freezing.

This variable demonstrates the lowest tem-
perature that occurs in a location, in the month  Tpe precipitation variables were chosen to
5 Ter‘;\"g;gt'jrggz‘r’%gge coldest in that location.  ofjact how the availability of moisture in the soil
' fluctuates through the year. Annual Precipitation

This variable shows the range in temperature : .
between the average temperature of the was chosen to reflect how much water is available

warmest month and the average temperaturein @ location during a year. The Precipitation of
of the coldest month. Wettest and Driest months was chosen to reflect

6. Mean Temperature of the Wettest Quarter. how a sustained period of large amounts of water,
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or lack of water, in the soil may affect earthworm ing to Analysis of Variable Contributions (AVC).
populations, especially those not known to aes-The variables that make a significant contribution
tivate in the driest months. Precipitation Season-to the model are those which have high values of
ality was chosen to reflect how large or small va- permutation importance (PI) (Philligs al. 2006).
riations in precipitation over the year may affect
earthworm populations. In the case of Great Britain, land use was also
investigated to ascertain whether it also has a
Future projections of each of these bioclimatic large effect on earthworm distributions. Land use
variables were also used to produce the futuremaps were taken from the Centre for Ecology and
projections of the suitability of different environ- Hydrology (CEH). Land use for Ireland and
mental locations for each species. Specifically weNorthern Ireland were not included.
used the RCP 6.0 (Representative Concentration
Pathway) pathway projected to 2050. The reason RESULTS
we chose RCP 6.0 is because it was the higher of
WKH WZR PLGGOH 5&3TV SURY LG 6@chelbusrrainmnalisiows ma&nly\Anglo
case scenario, without using RCP 8.5 which mayFrench distribution which is primarily concen-
be overestimating future supply of fossil fuels trated around the Western North coast of France,
(Rutledge 2011, Wangt al. 2017). We also did the Netherlands and Belgium. According to Max-
not attempt to produce maps for climate pro- ent, all regions of the UK, except exposed wester-
jections after 2050, due to that providing too ly areas of Northern Ireland, Westerly highland
much uncertainty. areas of Scotland and an area of eastern England,
are favourable. Hotspots seem to be centred a-
The importance of different predictor variables round South coastal regions and the Welsh Eng-
for each species analyzed was determined accortish border (fig. 1).

Figure 1. Satchellius mammali®resent European distribution map with climatic variables.
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Figure 2. Satchellius mammali®redicted future European distribution map with climatic variables.

Table 1. Importance of different climatic variables in determining the distributidd wfammalisaccording to the AVC data.

Variable Percent contribution | Permutation importance
Temp Annual Rang| 39.7 437
Precip Driest Montt 22 27.4

Mean Precipitatiof 1.9 9.7

Mean Temp 0.7 6.6

Mean Diurnal Rang 1.5 51

Mean Temp Wettest Quart 3.6 3
Precipitation Seasonalil 4 2
Min Temp Coldest Montl 25.2 1.3
Mean Temp Driest Quartg 0.3 1.2
Precip Wettest Mont| 1.1 0

Max Temp Warmest Mont 0 0

The main variables determining the distri- driest in the country and this species seems to fare

butions according tAAVC (Table 1) are: ém less well in those drier more easterly regions
perature annual range and the precipitation in the
driest month. This would suggest this specdges Modelling the future distribution of. mam-

less drought resistant. It fits well to the maps malis shows a predicted widening of range in the
produced as the area of East Anglia is one of themore northerly regions it inhabits but the souther-
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ly regions become less favourable (fig. 2). This is France, especially around the mountainous areas
especially true in the UK with a predicted larger such as the Pyrenees and Massif Central, are
scale increase in optimal conditions like higher favourable. A favourability towards mountainous
annual temperature in the northern regions andregions is also supported by a clustering around
more precipitation in the summer. the Alps in the East. However, they are not found
in the highest altitudes of these ranges, just the
If we incorporate in the model the UK land use syrrounding areas. The most important predictors
map it is clear that the extent of the most favour- of the present distribution according AVC (Table
able area for this species notably shrinks but itspy gre: the temperature annual range, mean diurnal
geographic location in the UK still remains emperature range and precipitation seasonality.
largely the same (fig. 3). Future predictions with the warmer climatic

Using the climatic predictions set in combi- conditions do not appear to be favourable Lfor
nation with the land use data a possible southffiendi (fig. 6) as the most favourable areas dis-
western shift of the specifs 1D Y R X U D E O fPP&apatinpgf entirely in the predictions, however
would appenin comparison with the modelling the extent of the suboptimal areas especially in
without land use data (fig. 4) northern France and in the Ardennes, Belgium

seems to be increasing. Taking into account the
2. Lumbricus friendidistribution (fig. 5) shows  semi-peregrine nature of this species (Csuzdi &
that the UK is only on the very fringes of this 6]OiYHF] WKLV PLJKW LQGLF
species climatic range currently. South easternNorth-Eastward shift in its distribution.

-

¥

4

Figure 3. Satchellius mammali$resent UK distribution Figure 4. Satchellius mammali$redicted future UK
map with the addition of land use data. distribution map with land use data.
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Figure 5. Lumbricus friendiPresent European distribution map with climatic variables.

Figure 6. Lumbricus friendi Predicted future European distribution map with climatic variables.
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Table 2. Importance of different climatic variables in determining the distributidn &fendiaccording to the AVC data.

Variable Percent contribution | Permutation importance
Temp Annual Rang| 231 31.9

Mean Diurnal Rang 22.3 24.2
Precipitation Seasonalil 27.3 15.8
Mean Temp 3.9 7.7

Precip Driest Montt 6.9 6.5

Precip Wettest Mont| 4.3 5

Mean Temp Wettest Quart 4.8 3.6
Min Temp Coldest Montl 0.4 2.3
Mean Temp Driest Quarts 5.8 1.7
Mean Precipitatior 0.4 0.9

Max Temp Warmest Mont 1 0.4

3. Lumbricus festivushows a typical Atlantic  present distribution of the species and explains its
distribution type (Csuzdi & Zicsi 2003) centring lack from Eastern England instead of the illus-
in Southern and Midland regions of the UK and trated favourable climatic conditions.
the more northerly France. The major areas of
unsuitability in the UK are the areas of higher In the future prediction, as with fig. 9, larger
altitude such as the Lake District, Pennines,areas of the UK become more favourable for the
Western Scotland and central Wales. A large areaspecies (fig. 10). However, the increased favoura-
of eastern England is also less favourable (fig. 7). bility is more concentrated on the southern and

north westerly coasts of England and the Eastern

The predicted favourable locations for this regions still remain unfavourable. This shows that
species remain mostly the same with the futureland use data does have a significant negative
predictions with indication of a slight Northern effect on the predictions for this species, com-
shift of its range in France and also in UK. This is pared toig. 8.
especially prominent in the UK, where most of
the country becomes incredibly favourable, in- To demonstrate if land use has an effect on
cluding the previously unsuitable areas of easternwidespread species we have modelled the dis-
England (fig. 8). The AVC (Table)3ndicates tribution of Ap. caliginosa(figs. 1142) andL.
that, like S. mammalisthis species is not very rubellus (figs. 13#14) two of the most common
drought resistant. The driest areas in th€, in species throughout Europe. Apart from exposed
the east, are areas the species is not thought to b4/esterly regions these species are common in
found. The second largest factor is precipitation inmost areas. According to the model predictions
the wettest month then the third is temperatureincorporation of land-use data makes almost no
annual range. So this species is very sensitive tdlifference to the range of these species.
the amount of rainfall the region has and therefore
is unlikely to survive prolonged dry periods. DISCUSSION

Incorporating the land-use data into our model  The AVC tables produced by Maxent analysis
shows a negative effect on the predictions, proved to be very useful in determining the spe-
especially in a large area of Eastern Englandcific climatic conditions that each species is most
which becomes more prominently unsuitable (fig. susceptible to. For two of the three species
9). This restricted range largely overlaps with the analysed $. mammalisand L. festivu$ precipi
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Figure 7. Lumbricus festivuPresent European distribution map with climatic variables.

Figure 8. Lumbricus festivusPredicted future European distribution map with climatic variables.
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Table 3. Importance of different climatic variables in determining the distributidn &fstivusaccording to the AVC data.

Variable Percent contribution | Permutation importance
Precip Driest Montt 14.6 33.2

Precip Wettest Mont| 3.6 18.8
Temp Annual Rang| 419 17
Precipitation Seasonalil 6.9 9.3
Min Temp Coldest Montl 16.8 8.5
Mean Temp Driest Quartg 9.2 6.8
Mean Temp 1 2.8

Mean Temp Wettest Quart 3.5 2
Mean Diurnal Rangi 0.9 1.4

Mean Precipitatiof 0.9 0.2

Max Temp Warmest Mont 0.7 0

Figure 9. Lumbricus festivu?resent UK distribution Figure 10.Lumbricus festivusPredicted future UK
map with land use included. distribution map with land use included.

tations in the driest months were among the mostinsight into the climatic tolerances of the
significant predicting factors, indicating that they individual species includingSatchellius mam-
are not drought tolerant. However, the third malis It is a species with a healthy distribution in
species I(. friendi) was more susceptible to tem- the UK and France, with the western and northern
perature ranges. French coast and the southern British coast being
particular hotspots. Bough (1972) stated the
% R X EIR{R)in his extensive volume on the species was likely to be restricted to the Northern,
lumbricid worms of France presented an excellentWestern and central areas of France, not being
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found below a line running from Strasbourg to main extent of its worldwide distribution can be
Perpignan. He also stated however, that if intro-found. The records however, appear only to be
duced there, they would also thrive in a small areafound in very particular habitat types, and it
of Italy. When modelling the data available, would seem associated with certain (not high)
Maxent predicted exactly thatidgf 1), so illu-  altitudes, and the cooler moister climes which
minating the incredible insight by Boughbut characterise them (fig. 5). This is demonstrated by
importantly also giving weight to the reliability of a clustering of the species around the bases of the
Maxent to correctly mdct species tolerances Pyrenees, the Massif Central, and the Alps
even from a relatively small sample size. however, not being found higher in the mountain
ranges themselves. Altitude though cannot be the
One interesting area to explore in the UK for sole contributor to this distribution, with speci-
this species is a large area not considered habimens also being found in lower lying areas further
table around Peterborough in the South, Leicestemway from these mountain ranges. This species
in the west, Grantham in the north and Boston inseems to be particularly sensitive to climate with a
the east (fig. 3). This needs a lot more investi-very limited range of tolerable conditions, as
gative work as to exactly what the factors are shown by the future predictions largely reducing
affecting this. We assume, especially with an epi-its suitable habitats (fig. 6). The climatic variables
geic species like Snammalis,which is not able  which are most important to this particular species
to aestivate in the summer, the most likely seem to be precipitation seasonality and annual
explanation would be due to this area having thetemperature range. So it would appear they need a
driest conditions in the UK. When the potential constant rainfall with limited variation between
future predictions are considered it seems that thisnonths and a low but not freezing temperature but
area will become more habitable, which again this need a lot more investigation.
could be due to a higher predicted rainfall due to
climate change (fig. 4). The Maxent map fok. friendi, a species con-
sidered recently for a red list in the UK, shows it
We considered under sampling could be skew-is absolutely on the boundary of its climatic tol-
ing the presumed tolerances for this species. It iserances in the UK and is not a species that is
possible that the Earthworm Society of Britain suffering due to any particular habitat loss or
does not sample as much in the east of Englandchange but a species on the absolute fringes of its
To investigate this we mapped the location of ecdogical tolerance (and not likely to be much
every sample collected by the Earthworm Societyaided from being added to a red list) and never
of Britain (fig. 15. As can be seen on the map likely to thrive. With a species with such narrow
there does appear to be a degree of under samelerances the future could be disastrous, however
pling in the east of England. However, we do the 50 years predictions again seem to be sug-
have samples there so this alone does not explaigesting a more rosy outlook for the species in the
Maxent showing a lack of suitable environmental UK albeit not anywhere else in its rangeg(6).
conditions in this area. If the east of England
contained suitable environmental conditions for It is interesting that modelling identifiedn
the species, it is likely that Maxent would have other highly suitable region fdc. friendi along
predicted this based on the extensive samplingthe Adriato-Mediterranean region. Just recently,
from the rest of Great Britain. StojanovL @t al. (2014) reported this species for
the first time from Serbia. Although this record
One of the rare lumbricid earthworms in Eu- may be due to introduction like the North Ameri-
rope is Lumbricus friendi.There are just four FDQ RQHV &VX]GL DRIGRAI®D]@iYHF]
records for the UK known of this species but we monstrates the predicting power of Maxent ana-
have numerous records from France, where thdysis with its highlighting of favourable regions.
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Figure 11.Aporrectodea caliginos&®resent UK Figure 12.Aporrectodea caliginos&Present UK
distribution map without landuse information. distribution map with landuse information.

Figure 13.Lumbricus rubellusPresent UK distribution  Figure 14.Lumbricus rubellusPresent UK distribution
map without landuse information. map with landuse information.
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&2 species with broad climatic tolerances such as
'%7 Aporrectodea caliginga (figs. 1142) andLum-
bricus rubellus(figs. 1344) we set to test if land-
use were to affect their range. The results
appeared to show there is very little difference
between maps solely based on climate and when
land use was added for these species. These
worms can survive in most areas whether it be
urban, agricultural or wild. However, when com-
paring this toa map of Satchellius mammalis
(figs.1,3),RQH Rl WKH PRUH JWedHQVLWL
can see that in this case land use has had a clear
effect. Areas in the east in particular suggest
dearth of records even beyond that predicted for
the dry climatic conditions alone, which our
current data set supports. Looking at the land-use
* maps closely this seems to tie in with this species
- struggling in areas being converted to arable

’ lands. However, agriculture based more on pas-

J tures for livestock do not have such a significant

effect, as shown in the more westerly regions. So

Figure 15.Map of the British Isles showing the Earthworm ~ although this feature needs to be investigated
VRFLHW\ RI %ULWDLQTV VDPSOfu@kef MABIOIINMed! sStudy land use does seem to

be a useful factor to consider for species with

Another species of interest Isumbricus fes-  |imited ranges. As we do not currently have de-
tivus (fig. 7). This species is not as rare las  tajled land use maps for Europe it might also be
friendi however, is still considered rare in the UK. yseful to investigate the effect of land use on the
Within France it appears to have a northern dis-favourability of regions in France for certain
tribution which is also predicted will extend out species. This may be especially enlightening in
through Belgium and into the Netherlands. This the casd_umbricus friendi which we know to be

would need to be tested via records from thesesensitive to climactic conditions, and may also be
countries. Similarly in the UK this species has a sensitive to different land uses.

southerly distribution. It consequently appears
that the areas around the English Channel and CONCLUSION
southerly North Sea seem to provide the most
favourable conditions for this species. However,  This is an initial study to test Maximum En-
Maxent does also predict a very favourable chan-tropy Modelling on a limited number of earth-
nel through France running from Le Havre and worm records and species. Species distribution
the surrounding area right through to Lyon and models of course always have limitations (Jar-
beyond. This again would need to be explorednivich & Young 2015, Carneircet al. 2016)
further as this does not quite match the recordshowever, the initial results do seetm indicate
produced by Bouchp . that Maxent is a useful tool to use in ascertaining
general climatic tolerances and trends in the
But how much could land use play a role in the distribution of individual earthworm species)ca
distribution of earthworm species? Another useful that it would be worthwhile investing time and
feature of Maxent is that other maps can be over-energy in a broader study with a greater number
layed as well, so we used in this paper CEH landof records with a much broader geographical
use map. Looking at very common Europe wide distribution (Rutger®t al 2016)

e 4
",

‘.
.
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This was especially evident with the casd.of ~C.E.H. (2018) Centre for Ecology and Hydrology,
friendi in the west Balkans and in France. It seems available at fﬁtt_ps:{/vyww.ceh.ac.uk/services/land-cover-
in particular to be useful with those species unable ~Map2015#obtair{visited 14.08.2018]
to cope withlarge fluctuations of temperature, or Csuzpi, Cs. & Zicsl, A. (2003): Earthworms of Hun-
moisture. It therefore could also, when future pre-  gary. Pedozoologica Hungarica No.1. Hungarian
dictions can be made of precipitation and tem- Natural History Museum & Systematic Research
perature fluctuations enable us to broadly predict ~9rouP of the Hungarian Academy of Sciences, 273

the likely vitality and range of these species. PP. doi: 10.5281/zen0do.4309820

Csuzpl, Cs. & S=/E9(&,XK. (2004):Lumbricus friendi
a new exotic earthworm in North Ameriddorth-
eastern Naturalist10(1): 7782. doi: 10.1656/1092-
6194(2003)010[0077:LFCANE]2.0.CO;2

Our results clearly emphasises thdbt more
work needs to be carried out in collating all
known verified records of European earthworm
species as well as systematically collecting largeGERASKINA, A. & SHEVCHENKO, N. (2019): Spatial
quantities of species level data. From this study distribution of the epigeic species of earthworms
however, we do feel, once generated, this infor- Dendrobaena octaedraand D. attemsi (Oligo-

. ) ) chaeta: Lumbricidae) in the forest belt of the north-
mation alongside the use of environmental model-  \yestern CaucasusTurkish Journal of Zoology,

ing like Maxent, should start to help us haae 43(5): Article 7.doi: 10.3906/z00-1902-31

][nu_ch heacllth;]er pli;[]ure of hol\'AII< olur tear;hwor_msﬂ?re HOLMSTRUP, M (1994): Physiology of cold hardiness
aring and how they are likely o lare In the  ;, cocoons of five earthworm taxa (Lumbricidae:
future. Oligochaeta).Journal of Comparative Physiology

B, 164: 222228.doi: 10.1007/BF00354083
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On the Trichoptera of the Balkan: surveyon species complexes of
Polycentropus ierapetraRhyacophila balcanica
R. bosnicaand Notidobia nekibe
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Abstract. The Balkan mountain ranges represent the most diverse hot spluésEuropean biodiversity still very far from
being completely explored. Besides new faunistic data here wedeaeebedDrusus gornistok2 OiK V'S in h&ry.
discophorusspecies complex, surveyed four species complexes and deseobeentropus maglic2 OiK VS, PQRY
staraplanina2 Oi K V Sin QdPy¥lycentropus ierapetraew species compleRhyacophila albanica2 O i K ,EUDKLPL VS
nov., R. montenegra2 OiK VS, RQdyrikaltera 2 O i& Ibrahimi sp. nov. in theRhyacophila balcanicanew species
complex;R. kozara2 OiK V SR.@&plana2 OiK V S R.Q@Braplana2 OiK V Sn tieRNacophila bosnicaew
species complexyotidobia kerkina2 OiK VS NG&aba2O0iK VS NQaRvosa2 OiK nb\S N. vaillanti 2 0 i K

9 L Q ofRIldahimi sp. nov. in théotidobia nekibenew species complex. The subspecies status of the following taza we
raised to species ranRolycentropus adan&ipahiler, 1996 stat. novR. anatolica Sipahiler, 1989 stat. novB. dirfis
Malicky, 1974 stat. noyP. ikaria Malicky, 1974 stat. novR. ispartaSipahiler, 1996 stat. now. kalliopeMalicky, 1976
stat. nov.P. septentrionaligumanski, 1986, stat. noR, slovenicudMalicky, 1998 stat. nov.

Keywords. Trichoptera, Balkan Mountains, species complexes, new species, biodiketsggpt.

INTRODUCTION have established theolycentropus ierapetrand
Notidobia nekibenew species complexes ared
I n this paper we have elaborated all of our setexamined all the known species and furthermore
aside caddisfly specimens collected during thedescribed altogether 13 species new to science.
last few years mostly in the Balkan Mountain
ranges with fewer specimens from the Carpath- MATERIAL AND METHODS
ians. Applying the principles and more sophisti-
cated procedures of fine phenomics and focusing Most of the specimens were collected by net or
on speciation traits of paraproct and/or phallic umbrella sweeping and all of the specimens are
organ we have enlarged our resolution capacitykept in 70 percent alcohol. To apply the principles
and realised that our set aside specimerBhyf  and procedures of fine phenomics in order to find
acophila balcanicaandRhyacophila bosnicaep-  the first signatures of reproductive isolation in
resent undescribed new incipient sibling speciesspecies complexes, to search species boundaries,
forming new species complexes. Similarly, we to delimite closely related incipient taxa, and to

urn: Isid:zoobank.org:pub:419346A7-4BC3-4339-9403-87D69FC7CF25 published:25 June 2022
HU ISSN 2063-1588 (online) https://doi.org/10.18348/opzo0l.20267T.
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recognize the young phylogenetic species we have Remarks Fully pigmented adult male from

cleared and carefully cleaned the genitalia of all Albania, Delvina Region with uniform brown

of the available specimens. Each specimen weravings without any dark brown pattern.

cleared in 10 percent of hot, not boiling sodium

hydroxide and the duration of digestion process is Philopotamus variegatuscopoli, 1763

adjusted individually to the effectiveness of clear-

ing process. The dissolution rate depends on the Material examinedRomania 9kOFHD FRXQW
species or even on the particular specimens hav-3DUKkQJ OWV 2EUKUL §pring avdd X O X L
ing different nutritive state or physiological con- 500 m along Transalpina (67C) road, downstream

dition of the tissues. The digestion state can befrom N f 2.7, E f 40", 1915 m, 30.VI.

easily followed by tissue transparency. Dissolu- OHJ - 20iK - 20iK MU PD(
tion rate of the soft tissues, the clearing transpa-
rency, is clearly visible by naked eye. The rem- Wormaldia carpathica2 O i K

nant macerated tissue was carefully removed
mechanically by fine-tipped forceps and needles. Material examined Serbia 3pLQMD GLVWI
The genital structures were traced using a drawingvranje municipality, Besna Kobila Mts, forest

tube mounted on a WILD M3Z microscope. EURRN DORQJ 5XVNL 3XW P
( f i OHJ 3 -XKiVv] 7
Depositories.(1) Department of Biology, Fa- YiFV " 0OXUIQ\L PDOH IHPDC

culty of Mathematics and Natural Sciences, 3pLQMD GLVWULFW 9UDQMH PXQL|
University of Prishtina, Prishtina, Kosovo (DBF Mts, open brook S of Planinarski dom, 1600 m,

MNSUP). (2) Hungarian Natural History Muse- N4 f ( f v GHJ 3
um, Hungary (HNHM). (3) National Museum, KiV] 7 .RYiFV " OXUIQ\L PDO
Prague, Czech Republic (NMPC) @ W K H PatKdistrict, Pirot municipality, Stara Planina,
Private Collection, Debrecen, Hungary, under IRUHVW VHHSV 1 Rl -HORYLFD
national protection by the Hungarian Natural His- ( f v OHJ 3 -XKiVvV] 7
tory Museum, Budapest (OPC). YiFV ' 0XUiQ\ds, 8 fdriales; OPC)
=DMHpDU GLVWULFW .QMDaHYDF
TAXONOMY Planina, forest brook E of Mt. Babin zub, 1535 m,
1 f f v OHJ 7
Philopotamidae Stephens, 1829 .RYIFV PDOHV 23&

Philopotamus montanu®onovan, 1813 Remarks This widely distributed species was

described from Albania, Bulgaria, Czech Repub-
lic, Hungary, Macedonia, Poland, Romania, Slo-
N39 B5%3" ( f M, 13.V.2017, leg. S vakia, Ukraine, that is from all the mountain

Beshkov & A. Nahimnic (4 males, OPCRoma- ranges of the C_:arpathlans and part (_)f the Balkan.
nia 9KkOFHD FRXQW\ 3DUKQJ 0w eSS REIshrerRds fiamygrpia.

open spring area, 500 m along Transalpina (67C) .

road, downstream from Nf 2Zv.7, E f 1 Psychomyiidae Walker, 1852
4.0° P 9, OHJ - 20iK - Tiko@aKbraueriMcLachlan, 1878

jr. (5 males, 2 females; OPC). Apuseni Mts.,

Vladeasa Mt., Sha de Vale, upper section of Material examinedAlbania, Delvina Region,
Ciripa stream, N4®&0.546YE22°38.5151 1360 m, between Bistrica Village and Syri i Kalter, 127 m,
9,, OHJ - .HFVNpamalessPDDHN 58" | ( f 131, 13.v.2017, leg. S.

OPCQC). Beshkov & A. Nahirnic (3 males, OPC).

Material examinedAlbania, Delvina Region,
between Bistrica Village ané\U L Lr,.I20M s
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Tinodes eratdMalicky, 1976 0913713.V.2017, leg. S. Beshkov & A. Nahirnic
(3 males, OPC).
Material examined Albania, Gijirokasts U
FRXQW\ 7HSHOHQs PXQLFLSD O L RblycenkdplYsHeaplet &pectes ddchplgx

6WUHDP ( RI 3URJRQDW ( fP 1 f 1
58.108fOHJ 3 -XKiV] 7 .RYIiFV 'Polyecebtidpis ierapetravialicky, 1972 was
29V1.2018 (3 males, 5 females; OPC). described and delineated by the genital structure,
actually by the bilobate structure of the gonopod
Tinodes pallidulusMcLachlan, 1878 lateral profile with declared similarity tdP.

excisus .ODSia8pK, P. intricatus Morton,

Material examined Bulgaria, Eastern Rho- 1910, P. schmidi 1R Y iN % RWRMEQHDQ X

dopi Mts, Borovitza Valley, between Duzh- and particularly tdP. cornigerMcLachlan, 1884
dovnitza and Pudartzi, 359m, N41.68591 The PolycentropusCurtis, 1835 genus is very
E25.28215913.VI1.2018, S. Beshkov, B. Zlatkov, diverse in the Neotropical, Nearctic and Palae-

R. Bekchiev leg. (5 males, OPC). arctic fauna regions, represented by 15 species in
the Australasian faunal region, and only by two
Tinodes unicolorPictet, 1834 species both in the Afrotropical and Oriental

fauna regions. There are four basic types of go-
Material examined Albania .RUo0s FR XM@Mds in lateral profile observed in lateral view:
. RO R Q M gpdhty Qéskovik, roadside spring (1) Elongated monolobate with basodorsal small

Rl WKH WRZQ P 1 f structures present in the Palaearctic, Nearctic,
9 OHJ 7 .RYiFV ' 0XUiKeotropial,2 SfiDtkdpicdl, Oriental and domi-

(1 male, OPC). nating in the Australasian faunal region. (2) Elon-

gated monolobate with small apicoventral struc-

Polycentropodidae Ulmer, 1903 tures, present in the Nearctic and Neotropical

faunal regions. (3) Abbreviated regular mono-
lobate very frequent in the Nearctic and Neotropic
faunal regions. (4) Abbreviated bilobate gonopod
with variously organized lobes.

Plectrocnemia brevid/cLachlan, 1871

Material examined Bulgaria, W. Stara Pla-
nina Mts, between Kopilovtsi and Kopren,
N43.3338f E22.8641f 843m, 11.1X.2021, leg. S.

%HVKNRY $ -Beghkovd)(Qrhdle, OPC). Based on the character state of the bilobate
’ gonopod in this survey we delineaRolycent-
Plectrocnemia geniculatdicLachlan, 1871 ropus ierapetraspecies complex by relying on the

list of Malicky (1998, 2004):adama anatolica
Material examinedMacedonia, Pelister Mts,  baroukus dirfis, ikaria, isparta, kalliope, septen-

Planinarski DomAhiroka” P 1 A7 trionalis, slovenica adding to the complex four
( f OF’, 6VIIL2016, leg. S. Beshkov & A. known: corniger, ichnusa milikuri, djaman and
Nahirnic (1 male, OPC). two new speciesP. maglic sp. nov.,P. stara-
planina sp. nov. However, there are many and
Polycentropus excisusODSiOHN varioudy incongruent or transient character states

in the lateral profile of the gonopod in the

Material examined.Albania, Korca Region, Polycentropusgenus resulted in chimeric com-

'DUGKD P 38 f (Y f 331 26. position and created by retigeny or dictiogeny.

VI.2017 meadow near stream wiBalix, Fagus  Therefore, the present list, like any classification
forest and hill withAstragalus lamps, light traps is artificial. There are a good number Bbly-

leg. S. Beshkov & A. Nahirnic (1 male, OPC). centropusspecies in the Palaearctic region with

Albania, Delvina Region, between Bistrica Vil- similar bilobate gonopod requiring future studies
ODJH DQG 6\UL L .DOWHU ( [ Ih relatiogh tdfithePolycentropus ierapetrapecies
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complex armeniacus cianficconiae divergens  face of the cercus having no paraproctal origin.
excisus flavostictus kingi, mazdacus pirisinui, This variously sclerotized structure may be

radauklesandschmidi confused with the ventral branches of the para-
proct. In this survey we do not investigate these

In most genera and species in the Polycentro-species. Their study is reasonable to combine with
podidae family the segment X is membranous andPolycentropusspecies from other faunal regions,

the sclerotized fused complex of cerci and pa-including the species rich Nearctic and Neo-
raproct dominates over the genital structure tropical regions.

frequently exhibiting high diagnostic value. Com-

pared to gonopods the character state of the Here we examined the species listed by Ma-
plesiomorphically bilobate paraproct, being fre- |icky (2004) as subspecies or closely related
guently the speciation trait and therefore the MOSstspecies tdPolycentropus ierapetraJnfortunately
diverse genital structurm the family, has more  most of the species listed as subspecies of
important function in speciation processesda jerapetra are highly diverged from the nominal
higher diagnostic value in delineation of incipient species having complete plesiomorphic paraproct
species. The plesiomorphic character state of thgyi well produced dorsal and ventral. Among the

paraproct is characterized by well produced dorsalayamined taxa the ventral branch is lacking only
and ventral branches. In apomorphic charactery; p- corniger P. djaman P. ichnusa P. iera-

state the ventral branches could be vestigial

completely lost or in opposite much produced

giving a ventral support for the phallic organ
20iK -RKDQVRQ

petra, P. septentrionalisand P. staraplaninasp.

nov. Subspecies and races have been already
taken out from science 2 O iK al. 2018) there-
fore here we raise the subspecies tosg rank.

In this species complex most species listed by
Malicky (1998, 2004) with bilobate gonopod
character state ke both the dorsal and ventral (Map 1)
branches of the heavily sclerotized paraproct well
produced preserving the plesiomorphic characterPolycentropus ierapetra adanag. nov. Sipahiler,
state of the paraproct structure. However, in a few 1996:3018022 A+RORW\SH f DQG SDUD\
species, including unfortunately the nominate spe- 7XUNH\ $GDQD dDPOL\D\OD 'DULSL
ciesPolycentropus ierapetréhe ventral branch of P VDPH SODFH f

; ; Sipahiler, holotype in ZSM., paratypes in my
t/f;estigiaarlaproct is highly reduced or completely collection.” R. i. adanassp. nov. is closely related

to P. i. ispartassp. nov. and well characterized by

. . the shape of the curved and long intermediate
Polycentropus ierapetranas the apomorphic appendages and inner basal projections, of which

bilobate character state of gonopod together with  the dorsal branches are also long and pointed at the
the apomorphic character state of paraproct hav- tips.”

ing almost completely lost ventral branches, simi-
larly to many more species among the Palaearctic Polycentropus anatolic&ipahiler, 1989 stat.
members of théPolycentropusgenus with vari- nov.

ously bilobate apomorphic lateral profile of gono-

pod accompanied by incomplete apomorphic pa- (Map 1)
raproct that is without ventral braretarmenia-

Polycentropus adan&ipahiler, 1996 stat. nov.

Polycentropus ierapetra anatolicesp. v. Sipahiler,

cus corniger, djaman excisus ichnusa ierapet- 1998:132134 A+RORW\SH f DOG SDUDW\S
ra, kingi, mazdacuspirisinui, radaukles schmidj NH\ oXUOD NP WRONBSDHED Q
septentrionalis staraplaninasp. nov. Frequently 17.5.1987 leg. and coll. Sipahilér. Khis new

there is an internal spine or digitate process, as @ subspecies dP. ierapetradiffers from all the other
neoformation on various parts of the mesal sur subspecies in the shape of the inferior appendages.

7C
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i N\
. kalliope.

Map 1. Distribution of the newiPolycentropus ierapetrapecies complex in the Balkan and in Tutkey
(Filled circle represents type locality)

Polycentropus baroukuB8otosaneanu & Diaz, Polycentropus dirfisMalicky, 1974 stat. nov.
1983 (Map 1)
(Map 1)

Polycentropus ierapetra dirfisalicky, 1974a:1849:
Polycentropus baroukugotosaneanu & Diaz, 1983: A+RORW\SXV f *UDHFLD ,QVHO (X
131432: Lebanon: AODWpULHO +RORW\BH f HW OHJ $VS|FN S5DXVFK XQ
DOORW\SH , DYHF SDUDW\SHV g¢oltMalickys AUIDHVYBHY GHU XQWHUHQ $¢
station 6 Nabaa Aazibi (torrent H]JvQH G X 1 D Kwje leadsspikaria. Hingegen ist der Innenteil der
Aouali; Massif de Niha, altitude 900 m, 22.VI. REHUHQ $deKdi@dfills nach unten gebogen
SDUDW\SHV f HW SDUDW\StHWeQ & Hd ¥ LWwwHIUW L RigsiBdliDb@dalenv N O H U |
j GHV GDWHV GLYHUVHWVeil ssDUN EODVHQI|UPLJded Gtarki LWHUW
DEJHNQLFNWH 'LVWDOWHLO LVW YL

Polycentropus cornigeMcLachlan, 1884 anderen beiden bekannten Unterarten. Das 10.
Segment hat in Dorsalansicht weit ausladende
(Map 2) Distalecken!
Polycentropus ierapetra euterp#alicky, 1976:94:
Polycentropus cornigeMclLachlan, 1884:53-54#&0r- A'LH )RUP GHU XQWHUHQ $QKIQJH
tugal (near Villa Real, Tra@s-Montes, 21rd June, sspp. ikaria und dirfis (Malicky & Kumanski
(DWRQ f , JUHQFK 3\UHQHHV QHDBWH4XU®Am™® VN O kid bévdér VL QG K
Aude, 8" -XO\ (DWRQ f Nominatform, doch sind der basale und distale Tell

71



2 O il al: On the Trichoptera of the Balkan

Polycentropus

(d.h. vor und nach dem Knick) gleich lang.

Polycentropus ierapetrdfalicky, 1972

& KDUDNWHUL V Wdukefpésind:Unnéritdd V'V S

GHU REHUHQ $QKIQJH VHKU ODQJ

nach unten gebogen (noch starker als bei ssp.
ikaria
der Dorn an der Innenseite ihrer Oberkante sehr
klein.”

ieropetra euterpeMalicky, 1976:
Malicky 1998: Die Merkmale vonP. ierapetra
dirfis und P. ierapetra euterpesrwiesen sich als
innerhalb der Variationsbreite der Populationen
liegend;euterpeMalicky, 1976 ist daher ein Syno-
nym vondirfis Malicky, 1974 (n. syn.).

Material examinedAlbania, Delvina Region,

between Bistrica Village and Syri i Kalter, 127 m,

1

f 58" ( f 1313.vV.2017, leg. S. Besh-

kov & A. Nahirnic (3 males, OPClzreece 3 km
NE Loutro, N38.97 E21.2, 40 m, 30.VII.2007,

leg. M. BiOLQW

PDOHV 23&

Polycentropus djamarmartynov, 1927
(Map 2)

Polycentropus djamamartynov, 1927:1824.83: Ka-

zakhstan A& pupae RQH SXSD ZLWK f
Torrent Karaba-tau, East Karatau, 86.VI1.24, A.
Martynov; Larva. Torrent Ak-Tash, 15.VI.24, O.
Martynova.” An the structure of the 10-th segment
P. djamanresemble®. flavomaculatu®ict. andP.
flavistictusHag.; preanal appendages appear to be
peculiar (dentiform process), but in their large size
they remind those . flavostictusof P. corniger
McLachl. Pedes genitals are short, as, fore instance,
in P. flavostictusut excised, somewhat resembling
those inP. corniger Thus, this species is distinct,

in some features resembling such Mediterranean
species, ad. flavostictus(Madeira) andP. cor-
niger (Portugal, Pyrenees).

Polycentropus ichnusaalicky, 1974
(Map 2)

Polycentropus ichnusMalicky, 1974:229230: Holo-

72

typus f Sardinier, leg. Krausse, coll Zool Muse-

Polycentropus

vEkPDO (Mapd) viwpunN

LKU $X%HQWHLO LVW ]LHFolygenrogus U jiesapeta Wialiskp, s 11972:3283:

Greece A+RORW\SXV f .UHWD ,HUDSH!
OHJ ODOLFN\ $OORW\SRLG , XQG H
vom selben Ort vom 13.5.1971 und von vier
weiteren kretischen Fundorten. Alle in meiner
Sammlung. A'LHVH $UW LVW GXUFK GLF
structuren, besonders durch die Form der gono-
poden, sehr gut charakterisiert und mit keiner
DQGHUHQ EHNDQQWHQ HXURSILVFK
bar. Aehnlichkeiten bestehen nfitt excisusKlap.
(Botosaneanu, 19604, intricatusMort. (Morton,
1910), undP. schmidi 1IRYIN XQG %RWRVDQ
DEHU DP QIFKVWHQ PPYW VLH
corniger McL. (McLachlan 1874-80) aus Spanien
verwandt.

Polycentropus ikariaMalicky, 1974 stat. nov
(Map 1)

ierapetra ikarian.
1974a18. A+RORW\SXV f $OORWSXV ,
Paratypen: Graecia, Insel Ikaria, MijB-
MBridKahpion, 28@650 m, 22.5.1973, leg.
$VS|FN 5DXVFK XQG 5HVVO DOOH |
Aon den kretischen Nominatform (Malicky, 1972)
unterscheidet sich sspkaria durch die Propor-
WLRQHQ VYHUVFKLHGKoQuhtionsTHLO G
DSSDUDWHV $Q GHU XQWHUHQ $QI
gesehen, der ventral Teil viel massiver als der
GRUVDOH 'HU ,QQHQWHLO GHU REH
den Kretern ein kurzes Dreieck ist, ist bilearia

lang, VFKPDO XQG VHQVHQI|UPLJ QDI
ERJHQ 'LH 3UIDQDOVNOHULWH EHI
JHERJHQ XQG LP (QG-uhith @e-QDFK I
schwungen, sind bekaria gerade, und nur der

kurze Endteil ist etwa SOQDFK DX % HQ JHERJHC
10. Segment ist, von dorsal gesehen, rechteckig-
parallel.”

ssp.  Malicky,
X

Polycentropus ispart&ipahiler, 1996 stat. nov

(Map 1)

Polycentropus ierapetra ispartasp. nov. Sipahiler,

um, Berlin” A.RSXODWLRQVDSSDUDW 19REBOIBEXK AARIORMASH f DQG SDHUDW
P. cornigerund P. ierapetramit massiven, kom- , 7XUNH\ VSDUWD 6 Wo0*OHU <D
SDNWHQ XQWHUHQ $QKIQJHQ GLHODIXWHU REHUHQQNNDDOWI) HWELAR J P X
stark sklerotisiert und pigmentiert sirid. .J\s $ODUD dD\L Alfsekf QWD O\LC
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Map 2. Distribution of the newPolycentropus ierapetrapecies complex outside Balkan and Turkey

,EUDGL +DQGRVW PHYNLL 0DQdaMp@sy ddimglete DWith Odiotd@WV and ventral
f » OHJ 6LSDKLOHU KRORW\grbindh@s A&Oresembldn¥éddytdntropus slove-

in my collection.” nicusMalicky, 1998, but differs by the longer and
_ _ slender ventral branch of the paraproct and the bi-
Polycentropus kalliopeMalicky, 1976 stat. nov.  |gpate lateral profile of the gonopod has the dorsal
(Map 1) lobe shorter, not longer than its ventral lobe.
Polycentropus ierapetra kalliopen. ssp. Malicky, Description. Light brown animal. Length of

1976:94. A+RORW\SXV f XQG 3DUD \@rewing 6 mm. Siggrgn IX composed of heavily
land, Peloponnes, Karterion, 25.7.1974; Paratypensclerotized and fused sternum and pleuron with
auch von Kefalarion, 26.7.1974. Alle leg et coll. almost regular ovoid lateral profile as well asaby
Malicky. ~ A/on allen bischer bekanten Unterarten pair of digitiform sclerotized structure, remnant of
XQWHUVFKHLGHW VLFK GLHVH t@gﬁxﬁé 'értiaf%';é’@he%ﬁ Yo th& Qeléhl-para-
schmale InneWVHLO GHU REHUHQ $Q Qb cohidfel Sehiddt X membranqus struc-
JHERJHQ LVW 'LH 3U|DQDOVNO’[UI’8&W&'M

ex.
spitz und in den Proportionen wie bei septerpe t ﬂlhggérc F%%Br&%l &%Ble)l( Cer-
"HU $X%HQWHLO GHU REHUHOQ %%W%Og%i\?w‘%% Ti;”é pair of large,

eckig, der Dorn innen an der Oberkante sehr klein. €longated ovoid cerci and larger dorsal and small-
Der obere Teil der uHUHQ $ Qist Iridtide er ventral branches of paraproct. Gonopods typi-
IODFK XQG QLFK VR VWDUN QDGky kilebatex papicuiarly sonstruetd as detailed
wie bei den anderen bekannten Unterarten. in the lateral and ventral views of drawings.

Polycentropus maglicc OiK VS QRY Etymology _I\_Iamed after the locus typicus, a
: noun in apposition.
(Figures 14, Map 1)
Polycentropus milikuriMalicky, 1975

Material examinedHolotype:Bosnia & Her-
(Map 1)

zegoving Maglic Mountains, Sutjeska National

Park, H_ ! OHJ - 20IK P Po(lg/cl_éntro%t‘?s& milikuri  Malicky,  1975:8485:
Paratype: same as holotype (1 male, OPC). A+RORWVSX® $OORW\SXV , =\SHUQ
*HELUJH Ve GOLFK YRQ OLOLNXUL
Diagnosis. This new sibling species in the Ieg_ Malicky & Wagner, in meiner Sammlin’g_
Polycentropus ierapetrapecies complex having Aom allgemeinen Bau deP. ierapetraVerwandt
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Figures 14. Polycentropus magli@ O i K VvV SHo@tRpé male: 1 = genitalia in left lateral view; 2 = genitalia irsdbview;
3 = gonopods in ventral view; 4 = phallic organ in left lateral view.

schaft, mit folgenden Besonderheiten3 U 1D Q D O V N Oddlispanid4tP. i. ierapetraMal. andP. i. septentri-

im basalen Drittel schulterartig abgesetzt, Endteil recht-  onalis n. subsp. Surprisingly, the other subspecies,
winklig abgebogen undQ D F K V F K thusset @& H Q though inhabiting areas between Crete and Bulga-
ULFKWHW $XVVHQWHLO GHU REH U Hif) séepnk taCbé HotRe doe to RenevQsUNspEcies.
tief ins Segment eingezogen und am Innenrand mit

einem grossen, nach unten gebogenden Dorn. Untere Material examinedBulgaria, Eastern Rhodo-
$Q KIQ JH naXsivg, mit einigen stark sklerotisier- pi Mts, below Komuniga Village, 494m 1 f 1
ten + | F KH U QAbdpdrard dach Abb. 10/1,2 und’S.  46° ( f 0§ 12.V1.2018, leg. S. Beshkov, B.

Zlatkov, R. Bekchiev (2 males, OPC). Bulgaria,

Polycentropus septentrionalisumanski, 1986,  Eastern Rhodopi Mts, below Komuniga Village,
stat. nov. P 1 461 ( f 0§ 14.1.2018, leg.

S. Beshkov, B. Zlatkov, R. Bekchiev (1 male,

(Map 1) OPC). Bulgaria, Eastern Rhodopi Mts, Borovitza

Valley, between Duzhdovnitza and Pudartzi,

Polycentropus ierapetra septentrionali&umanski, 359m, N41.6859F E25.28215% 13.VI1.2018,
1986185486: MBulgaria, Struma valley, realway leg. S. Beshkov, B. Zlatkov, R. Bekchiev (6

station Stara Kresna, 10.VI.1975; Sestrimo village : : .
. ' : ) ' males, OPC)Macedonia, Pelister Mts, Planinar-
the foothills of Ograzhden Mt. 19.1X.1981; Rhodo- ski Dom Ahiroka’, P 1 f17% ( f 1

pes Mts., Lukovitza river, above Asenograd, 8.VIII. , .
1983; Strandzha Mt. Ropotamo river, 2 km above 077, 6.VII1.2016, leg. S. Beshkov & A. Nahirnic
Krushevetz village, 4.VIII.1981; Eastern part of the (1 male, OPC).

Stara planina Mt, Kamtsia river, 2 km from the ] )

Kamtshia barrage, 15.V1.1984. Holotype chosen Polycentropus slovenicMalicky, 1998 stat.

among the specimens from the Rhodope&he nov.
new species is closely related to the nominal form,
but resembling the other subspecies to a lesser (Map 2)

extent. It is the only form of this species with the
inner spine of the superior appendages set not atPolycentropus ierapetra sloveniddalicky, 1998:326-
their dorsal margin, but somewhat lower. Feebly 328: A+RORW\SXV f 6ORZHQLHQ

developed inner basal part of the superior appen- 9, OHJ & .UXaAQLN LQ PHLQH!
dages and the strongly curved dorsal thorns are A+DELWXV ZLH <EOLFK 9RUGHUIO-

features relating the most distantly distributed Kopulationsarmaturen: Der Distalteil der Dorsal-
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VWIEH LVW UHODWLY ODQJ QDFK XOQHNydtepsydhiNaplGuNi¥1880G L Q

VLFK ERJH Q IdutP o wi€ el Ger Nomi- . . .

natform und bei subs@natolica Die unteren An- Diplectrona albanica2 O i K

KIQJH KDEHQ &i€ht D&k scHlanked, @e-

raden Dorsallappen, der in Ventralansicht rundlich ~ Material examined Albania .RUos FRXQW\
DXVVLHKW XQG HLQHQ GHLWWQRRXRKM $H B X Q [9HIQSADUDION panéV NR Y L
'HU ,QQHQDVW GHU 3UIDQDGODQKIRIHWKWM WREZIQ DXV BUHL f(

ter Basis scharf zugespitzt und nach unten gebogengo.|v.2021,leg. T .RYiFV ' 0OXUiQ\L 3 2
Er entspringt an der Ventralkante des Anhanhgs\sl male, OPC).

XQG LVW GHXWOLFK N-eU]Hiffis,D O EHL GH S8OQOWHUDUWHQ

lkaria undanatolica Hydropsyche bulbiferaMcLachlan, 1878

Polycentropus staraplanin2 O1K VS QRY Material examined Albania .RUo0s FRXQW\

(Figures 57, Map 1) ODOLT PXQLFLSDOLW\ =sPEODN '
the village P 1 f f
Material examined Holotype: Bulgaria, W. 281V OHJ 7 .RYIiFV ' 0XUiQ\l

Stara Planina Mts, above Gorni Lom Village, on Olajos (6 males, 1 female; OPC).
Lyava Reka, the road to Martinovo, N43.42714
E02274467 13.1X.2021, 795 m, Ieg S. Beshkov Hydropsyche tabacarUBotosaneanu’ 1960
$ 1D KiBg<hhoua (1 male, OPC). Para-
types: same as holotype (2 males, OPC). Material examinedBulgaria, Rila Mts, above
) ) ) o o Rila Monastery, Kirilova polyana, 1488m,
Diagnosis. This new sibling species in the N42.15519, E23.40036 18.VI1.2020, leg. S. Besh-

species complex having paraprogicomplete oy A Nahirnic & D. Kaynarov (1 male, OPC).
with dorsal branches only has resemblance to

Polycentropus septentrionali&umanski, 1986. .

Differs from it by the low and regularly tapering Rhyacophilidae Stephens, 1836

cerci the bilobed lateral profile of the gonopod Rhyacophila balcanicanew species complex
less excised as well as its ventral and ventrocaudal (Map 3)

pattern is completely different.

Description. Light brown animal. Length of This NEw Species co_mplex belongs to _the
Rhyacophila vulgarisspecies group. Its species

forewing 7 mm. Segment IX composed of the h di >ed bod d ble f .
heavily sclerotized and fused sternum and pleuron ave medium-sized body and marble forewing

with slightly parallel-sided lateral profile as well pattern. Segment I).( with abbrgwated ventrum
as by a pair of digitiform sclerotized structure, 2nd €longated median dorsoapical lobes. Cerci
remnant of tergum IX partially adhered to the fused dorsally to segment X forming together a
cercal-paraproctal complex. Segment X membra-tilobed apical ending; ventral arm of segment X
nous structure covering the cakparaproctal slim attached to epiproct (anal scle.nte of Schmid),
complex. Cercal-paraproctal complex forms a pair Paraproct (apical band of Schmid) well deve-
of large, elongated and tapering cerci and largerfOP€d, membranous. Second segment of gonopod,
broad-based dorsal branches of paraproct; ventrain® harpago is small. Phallic organ composed of
branches of paraproct reduced almost lacking Phallotheca without dorsal process, membranous
Gonopods typically bilobed particularly construct- €ndotheca, simple and tube-like aedeagus and

ed as detailed in the lateral and ventral views offobust, pronounced variously modified pair of
drawings. parameres. At present four species belong to this

new species complex@hyacophila albanicasp.
Etymology Named after the locus typicus, a nov., R. balcanica5D G R Y D Q983 R.Umon-
noun in apposition. tenegrasp. nov.R. syrikalterasp. nov.
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Figures 5&. Polycentropus staraplanin O i KV SHo@typé male: 5 = genitalia in left lateral view; 6 = gonopods in
ventral view; 7 = phallic organ in left lateral view.

Figures 841. Rhyacophila albanic’2 Oi K, EU D K L PMbloY®e mal& 8 = left paramere in left lateral view, Albania,
%XOTL]s 3DUDW\SHYV OHIW SDUDPHUH LQ O$DW DOPIHW H ULDD OrHL IZ aQ PANEHDLD @
Skrapar; 11 = left paramere in left lateral view, Albania, Schmid drawing.

Rhyacophila albanica2 O i K yEUBKhoWL .RYiIFV ' 0XUIQ\L * 3XVNiV PD
- Albania Tomorr Mountains. Stream nearby the
(Figures &1, Map 3, Photo 1) Hotel Perla N40.6315p E20.19809 1336 m,

Rhyacophila balcanica5D G RY D QR 'Y ISghmid 15|X2019 Ieg H. |brah|m|, A. BIla"I, M.
1970120 A ODFpGRLQH, P XEfig.QleH -~ Musliu. (2 males, DBFMNSUP).
Misidentification.
Diagnosis This incipient sibling species is di-

Material examined Holotype: Albania, Bul- verged and delineated by the lateral shape of the
TL]s GLVWULFW dHUPHQLNSs pamproct. ZlasesORMddephilafb&lthdicabut
stream, N f 1 ( f , 1365 m, the apical half of the paramere is low (narrpw)
20VI 89 OLJKW OHJ = )HKptlas high (Ridgas Vhbalcanicaas well as the

' 0XUiQlmale, OPC). Paratypes: same asmesad turning dorsoapical spinose process more
holotype (1 male, 1 female; OPC). Albania: Skra- slender.

SDU GLVWULFW 2VWURYLFs O0W¥scriptithAiediumEiddr Rpécids Quith mar-
VSULQJ 1( RI WKH YLOQ®@DpH bldwirfg patterfi and forewing length of 17 mm.
25.0961 1650 m, 12.X OHJ 3 -XKiSéyment IX with abbreviated ventrum and elon-
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Photo 1.Locus typicus oRhyacophila albanica2 O i K
,EUDKLPL VS QRY " OXUIQ\L

harpago is small. Phallic organ composed of phal-
lotheca without dorsal process, membranous en-
dotheca, simple and tube-like aedeagus and ro-
bust, pronounced variously modified pair of para-

meres.

Etymology Named after the locus typicus.

Rhyacophila balcanica5 DGR Y D,Q®Y L
(Figures 1248, Map 3)

Rhyacophila balcanica5 D GRY D Q9%33R.0UFrom
the German summaryA) XQGRUW HLQ O0IQQFK
dem Bjelassitza-Gebirge in Montenegro (am 12.
VIII. 1948)." Translation from the original Serbian
text: the Type locality in Bjelasica Mts. at Sisko
Jezero Lake, nearby Biogradska Gora.

Material examined Albania, BjeshksW H 1H
Figures 12 18. Rhyacophila balcanics&s D G R Y D @83y L i muna Mts (=Prokletije Mts), Shala valley, Theth
12 = left paramere in left lateral view, Bosnia-Herzegovina, Village, Okol hamlet, N424 948", E19A5%7",
Kadino Selo; 13 = left paramere in left lateral view, Bosnia- 840 m, 15.VII1.2018, leg. S. Beshkov & A. Nah-

Her;egovma, Su-tjesk_a; M5 = left paramere in left I_ateral irnic (2 males, OPCBosnia-Herzegovina Kadi-
view, Kosovo; 16 = left paramere in left lateral view

Macedonia; 17-18 = left paramere in left lateral no Selo, Mokro Krzulj Potok, N43.93168
view, Albania, Bjesket-Nemuna. E18.64548f 12.VI1.2008, leg. M.% i O & Q.\\e-
lo (1 male HNHM). Sutjeska National Park,
gated median dorsoapical lobes. Cerci fused dor-VSULQJ VWUHDP .o OHJ -

sally to segment X forming together a trilobed OPC). Kosovob 1IRYRVHOOs 1RYRVHOR
apical ending; ventral arm of segment X slim %DUGKs VSULQJ %(BBOm)Tdlafmd VSULC
attached to epiproct (anal sclerite of Schmid), pa-around the spring and the outlet stream, limestone
raproct (apical band of Schmid) well developed, rocks, caves and karstic forest], NA2.239
membranous. Second segment of gonopod, theE20A8.4087 12.X.2005, leg. T.Deli,9 (U VV
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“Serbie

ancestral incipient sibling species of the complex
distributed in Bosnia-Herzegovina, Montenegro,

Kragﬁjevac

Kparyjesau
% i

5;" i Kosovo, Macedonia and North Albania, is di-
%}%ba,ca;@ & verged and delineated by the lateral shape of the

paraproct. Closest t&khyacophila albanicasp.

nov. but the apical half of the paramere is high
(wide), not as low (narrow) as albanica as well

as the mesad turning dorsoapical spinose process
more robust.

q}_’

£ 5. MontérOgro
~_monteneg

\ ra}w e )
S N W

Uo7 ¥ ¢ e
) ~ Kosovo - M

a i:
¥ ﬂ o= Rhyacophila montenegra2 OiK VS QRY

(Figures 1921, Map 3, Photos 23)

-

joaicanicagty
% « BT Olacédoine
o3 oy Material examined Holotype: Montenegro,
Maganik Mts. Mrtvo Duboko, Canyon of river
Mrtvica, Mrtvica 1 [ 47A2° ( f 2249,
9 OHJ 3 -XKiV] 7 .RYiFV 9
Sevola, (1 male, OPC). Paratypes: Montenegro,
Kolasin municipality, Monastir Moraca, karst

VSULQJ DQG LWV RXWOHW,DW PR

g ( f , 800 m, 19.VIIl.2011, UV, leg. Sz.
&ILJIIQ\ " 0XUiIQ\L PEIM@aHYV 23¢&
JSg - e jevina Mts. Gornji Lipovo NW 4km, beech forest
Map 3. Distribution of the newiRhyacophila balcanica and forest brook, 1351m, N423.829Y E19f
species complex 23.1409 ; OHJ [/ '"iQ\L = )HK
.RQWVFKIiQ ' 0XUiQ\L PDOH +1+
9 )HKpU " 0XUnged, 1 female,
HNHM). Sharr Mountains, Prizrenr 6 KW s U S F Piagnosis This incipient sibling species is
road, tributary of Lepenc River, N f  diverged and delineated by the lateral shape of the
E f P 9, OHJ +paraprocD Klosest tBhyacophila balcanicabut

mi (3 males, DBFMNSUP). Sharr Mountains, the apical two thirds of the paramere is very high
3UHYDOOs /XPED Ri@kK IN42.181f L ] Uwidg)Lag/ well as the mesad turning dorsoapical
E20.9533f 1664 m, 18.1X.2013. leg. H. Ibrahimi. Spinose process more produced without mesoa-
(2 males, DBFMNSUP). Kosovo,% M HV KN shjgal ppine cluster longer than the apical margin
Nemuna Mountains, Llogan Mountain, above itself.

Llogan Village, middle section of the Llogan . . . : :
River, N4 fE f  B3.VI. Description Medium sized species with

2014. leg. H. lbrahimi (1 male, DBFMNSUP). marble wing pattern and forewing lenght of 17

Macedonia 9DUGDU UHJLRQ -DNXZE é@gw \IV "(‘;itﬁ §§tb-r§;'aﬁ,%desvegtg‘ﬁ3‘ fﬁgg ;
ORYR %DEXQD 6SULQJ 1: RI gﬁ%@:@’r@ PR {J ' .
41.4179 ( f 11275m. 3.X.2013. le rsally t ent X forming together a trilobed
' . Coa e roT €9 api # n%;r'l_? vegtral arm of segment X slim
7 .RYIFV " 0XUIQ\L PDOHV aﬂg e eYipréct %anal sclerite of Schmid),
SRORJ UHJLRQ abDU 30DQLQD bR Y(Adital Bantl ©f ¥hmid) WEI devel-
brooks and seeps W of the villagg, f » 1 oped, membranous. Second segment of gonopod,
( f 1 P 3 - XKHe/Harpégo is small. Phallic organ composed of
.RYIFV " 0XUIQ\L PDOHV 23 ghallotheca without dorsal process, membranous
endotheca, simple and tube-like aedeagus and
New diagnosisSpecies with marble wing pat- robust, pronounced variously modified pair of
tern and forewing length of 19 mm. This probably parameres.
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Photo 2.Locus typicus oRhyacophila montenegra O iK VS
nov. inApril 7 .RYIiFV

Figures 19 21. Rhyacophila montenegra OiK VS QR
Holotype male: 19 = left paramere in left lateral view,
Montenegro, Maganik; Paratypes: 20 = left paramere in left
lateral view, Montenegro, Sinjavevina; 21 = left paramere in
left lateral view, Montenegro, Kolasin.

Etymology. Coined from the name of locus
typicus, a noun in apposition.

Remarks It requires more study, how this
particularly organised paramere developed in the
middle of the distributional area of the putative E55
ancient species.

Photo 3.Locus typicus oRhyacophila montenegra OiK VS
nov. in November 7 .RYiFV
Rhyacophila syrikaltera2 O i& Ibrahimi sp.
nov. 3 -XKiV] 7 .RYiFV 'VI®R1Bi(@\L
, male, OPC).$OEDQLD 756®H QUVOs GL
(Figures 2224, Map 3, Photo 4) leshi area, Progonat, Gurrit Stream spring area, E

_ _ _ , RI WKH YLOODJH A [ ,1043m,
Material examinedHolotype:Albania, Delvi- : OHJ 3 -XKiV] DXRYQRV

na Region, Syri i Kalg near Bistrica Village, 155 « 3xV NiV PDOHYV ABEROH 23,
P 1 f237 ( f30723X.2017, leg. S. *MLURNDVWsU FRXQW\ 'URSXOO
Beshkov & A. Nahirnic (1 male, OPC). Allotype: 39.912978N, 20.336181E, 29.1X.2014, leg. H.

same as holotype (1 female, OPC). Paratypeiprahimi (2 males; DBFMNSUP).

same as holotype (1 female, OPCOMLURNDV WsU

county, Finig municipality, Syri i Kalter spring, Diagnosis The smallest member of the species

1 f 287 ( f300, 155 m, 3.X1.2018, group, differentiated very distinctly from all the

leg. S. Beshkov & A. Nahirnic (10 males, 1 other members of the complex by the lateral shape
female; OPC). *MLURNDVWsU FRXQ¥he pdrbinseleQahidQespecially by the develop-
municipality, Kurvelesh, Gurrit Stream E of ment of the dorsoapical spine cluster. According
Progonat, 1025m1 f af 1§g. to our present knowledge this most diverged
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Figures 22 24.Rhyacophila syrikaltera2 O i K, E U D K L Rolut$pe QdReY22 = genitalia in left lateral view
23 = genitalia in dorsal view; 24 = phallic organ in left lateral view.

harpago is small. Phallic organ composed of phal-
lotheca without dorsal process, membranous en-
dotheca, simple and tube-like aedeagus and ro-
bust, pronounced variously modified pair of para-

meres.

Etymology.Coined from the name of locus ty-
picus, a noun in apposition.

Rhyacophila biegelmeierMalicky, 1984

Material examined Albania, Librazhd Regi-
on, Shkumbini River Valley, near Q@ 287m,
N41.1458f E20.3766f 29.X.2018, leg. S. Besh-
kov & A. Nahirnic (15 males, OPCMonte-
negro, Moraca River Valley, near Bioce Village,
member of the species complex is organised in thd\42.52733f E019.3549F 195m, 6.X.2019, leg.
southern margin or tip of the distributional area of S. Beshkov & A. Nahirnic (4 males, OPC).
the species complex.

Photo 4.Locus typicus oRhyacophila syrikaltera2 O i K
,EUDKLP VS QRY * 3XVNiV

Rhyacophila brevifurcataKumanski, 1986
Description Medium sized species with

marble wing pattern; forewing length 16 mm. Material examinedSerbia 3pLQMD GLVWULI
Segment IX with abbreviated ventrum and elon- silegrad municipality, Besna Kobila Mts, Crna

gated median dorsoapical lobes. Cerci fused dor-6 WUHDP : Rl OXVXOM 1 f
sally to segment X forming together a trilobed P v OHJ 3 -XKiV] 7 .R)
apical ending; ventral arm of segment X slim at- 0 XUiQ\L PDOé&WOPC).BHRR®D GLVWU
tached to epiproct (anal sclerite of Schmid), para-Vranje municipality, Besna Kobila Mts, forest

proct (apical band of Schmid) well developed, EURRN DOR Q J 5XVNL 3XW P
membranous. Second segment of gonopod, the( f v OHJ 3 -XKiV] 7

8C
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YiFV " OXUIQ\L PRX@ Histrizt3 & There are discernible divergences in the structure
Pirot municipality, Stara Planina, forest seeps N of the lateral and ventral profiles of the aedeagus,
Rl -HORYLFD P 1 f bqt difficult tb expose free as well as the membra-
v OHJ 3 -XKiV] 7 .RYimkous endotlz¥a and the mostly membranous para-
UiQ\L PDOHYV IHPDOHYV 23&mere and the membranous ventral lobe of
aedeagus liable to shape distortion due to copula-
Rhyacophila bosnicanew species complex tory activities or to clearing and cleaning prepa-
(Map 4) ratory processes.

This new species complex in tRe tristis spe-
cies group of th&k. invariaarmin the R. philo-
potamoidesbranch is established here with five

Rhyacophila bosnicé&chmid, 1970
(Map 4)

species:R. bosnicaSchmid, 1970, Rcibinensis  Rhyacophila bosniaca% RWRVDQHDQX , O0DULQ

Botosaneanu &0 D UL Q NRY LRikozarasp.
nov., R. sarplanasp. nov.,R. staraplanasp. nov.
However, perhaps many more species are waiting
to be collected and described in the isolated Bal-
kan mountain ranges. Divergences among inci-
pient sibling species of thR. bosnta complex

are well discernible in the lateral profile of the
head of the dorsal arm of segment X. However,
there are definite shape divergences in the dorsal
profile of the fused head of the dorsal arm of
segment X, but difficult to draw due to the
extreme sensitivity of the observational angle.

1967:11454147. Nomen nudum). Aa desaip-

tion dfine nouveOH HVSqFH GH 9XFLDOXN
(bosniacaSchmid) fHVW SDV HQFRUH SXEO
PHQW Re¢ QRXV pFULYRQV FHV OLJQ!
SX HQ SUHQGUH FRQQDLVVDQFH JU
M. le Dr F. Schmid a eu §mabilLWp GH QRXV
confier. Or, Ifin de nous 0 ODULQNRYLO D\D
FDSWXWpniH@4 fars 1957, Chavnitzi, Mt
%MHODFKQLW]D %MHODpPpH SOXVLI
FHWWH HVSgFH QRXV anhRigukrHV HQ P
I TDUPDWXUH JpQLWDOH ILJ HW G
dITXQH QRXYHOOH Hné Squé HhousRUW Y
G p F U LRJ &bihehsisn. sp.).”

Map 4. Distribution of the nevRhyacophila bosnicapecies complex
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Rhyacophila bosnicss FKP L G A+RORNg\Bew Species is most close to the nominate
<RXJRVODYLH %RVQLH 9XUMD&yANERR. b&skikdehmid N®70. described from
&HWWH HVSqFH HVWenWWHERIL WHE K QWD B X NHU DQG ®@Bi¢Rshica MOVR U
nensis dont elle ne se distingue que par quelques oy R\W RV D QHDQX 0 Math. IGChliRe L (i
diggﬂ%'ﬂﬁfﬂ?% g/u Xe segment et des appen-a.e more soutfin Bosnia & Herzegovina com-

pared to Kozara MtdR. kozarasp. nov. differs by

Remarks We had no access to type or any its shorter lobe of the harpago and longer dorsal

other specimens to examine the nominate specie§0¢€ss of the phallotheca. The most striking and
of this new species complex. However, there ares_table divergence is detectable in the lateral pro-
excellent drawings published by Botosaneanu & fil€ Of the complex of segment X, paraproct and
0DULQNR Y)Laind by Schmid (1970) avail- epiproct, especially the fused dorsal arm of seg-

able to compare with the three new species. ment X. Apex of this arm produced posterodor-
sad, not anterodorsad.

Rhyacophila cibinensi8otosaneanu &

ODULQNRYLU Description Medium sized species without
discernible forewing pattern in alcohol; forewing
(Map 4) length 12 mm. Segment IX with abbreviated ven-

trum and elongated dorsum. The fused complex of

o ent X, parapract (U-shaped apical band) and
1967114;111:%, AO, b V(\g ';Lj L Ho/? OL 5 F [l))?béw v cté r@{Ngg%[gBrb ) ?xhibit well discernible
3DOWLQL 3 @VBIHXY D s @w \divergensg inighe posterodorsad produced head of
ODUH FHWWH ORFDOLWp HVW the worpah agD Qf vsegment ORiQ Waterad miew
&LELQ &DUSDWHMO0e mal. @hviRo@,D OS¢s¥ond segment of gonopod, the harpago with
plus loin GH 6LELX +HUPDQQVWD G ¥ongatEd/BritfalSdbef Phaflc organ composed of
DOORWISH ., GDQV OD FROOH Fﬁ#@ (]czﬂé’(f’('ﬁ IRBYAIE R rithe? [dNg dorsal

r

SDUDWASHV f HW , VdsQallcidds) G ranous endotheca, less sclerotized,

%RWRVDQHDQX ODULQNRYLUO H
almost membranous paramere and the aedeagus
Material examinedRomania, Parkig Mts. to ~ With membranous ventral lobe and the slightly

Rhyacophila cibinensiBotosaneanu & Marink¥ L U

*LOFHVEX /DNH * k ONBBH3BF X S¢|9I’RFi|Z|ed dorsal lobe of ejaculatory duct.
E23.62f 1490 m a.§, 3.VI.2007 OHJ %iOL (% W i
Thessinger & Taubmann (1 male, OPC). Etymology. Coined from the name of locus

typicus, a noun in apposition.
Rhyacophila kozara2 OiK VS QRY

Rhyacophila sarplana2 OiK VS RY
(Figure25, Map 4) yacop P Q

(Figure26, Map 4, Photo 5)

Rhyacophila bosnicas6 FKP L G 2RWKHFV
2015:107. Misidentification. Material examined Holotype: North Mace-
donia 3RORJ UHJLRQ 7HWRYR PXC
Material examinedHolotype:Bosnia & Her- Planina, Bozovce, open stream above the village,
zegoving Banja Luka region, Kozara Mts. Ko- 1 J ( f P 9
zarac, forest stream above the city, 410 m,OHJ 7 .RYiFV ' 0XUiQilmale3 20D]I

N44 p9.9201 E1652.868Y 16.111.2012, leg. T. OPC). Paratype: same as holotype (1 male, OPC).
.RYiFV ' 0XUiQ\L * 3XVNiIV AbiaO AURS&Ms GLVWULFW 7URSR
Paratype: same as holotype (6 males, OPC). Nemuna Mts. (=Prokletije Mtsppen stream on
Mt. Callumit above the town, N42.498620
Diagnosis Accading to the lateral profile of E20.124436 1970 m, 7.VII.2009, leg. Z. Barina,
the complex of segment X, paraproct and epiproctD. Pifko, G. Runk (1 male, HNHM).
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Figures 25 27.Rhyacophila kozar2 O i KV SHo@tgpé male: 25 = genitalia in left lateral view. 2&byacophila sarplana
20iK V SHo@tRpé male: segment X and paraproct, epiproct complex;Riyacophila staraplan2 OiK VS QRY
Holotype male: segment X and paraproct, epiproct complex

ment X in lateral view. Second segment of gono-
pod, the harpago with elongated ventral lobe.
Phallic organ composed of phallotheca (phallo-
base) with short and stout dorsal process, mem-
branous endotheca, less sclerotized, almost mem-
branous paramere and the aedeagus with mem-
branous ventral lobe and the slightly sclerotized
dorsal lobe of ejaculatory duct.

Etymology. Coined from the name of locus
typicus, a noun in apposition.

Rhyacophila staraplana2 O i Kp. nov.

Photo 5.Locus typicus oRhyacophila sarplana O j K (Figure27, Map 4)
sp.nov. 7 .RY)iFV
Material examined.Holotype: Serbia, Stara
Diagnosis According to the lateral profile of Planina Mts, &UQL 9UK .Ra&DUmMawWH
the complex of segment X, paraproct and epiproctstream, N f 20.1, E f 95.4°, 1115 m,

this new species is distinguished from all the 3 -XKiv] 7 .RYiRV 3
others by the bilobate lateral profile of the head of male, OPC). Paratypes: same as holotype (1 male,
the dorsal arm of segment X. 2 females; OPC).

Description Medium sized species without Diagnosis According to the lateral profile of
discernible forewing pattern in alcohol; forewing the complex of segment X, paraproct and epiproct
length 11 mm. Segment IX with abbreviated ven- this new species is distinguished from all the
trum and elongated dorsum. The fused complex ofothers by the bilobate lateral profile of the head of
segment X, paraproct (U-shaped apical band) andhe dorsal arm of segment X.
epiproct (anal sclerite) exhibits well discernible
divergence in the bilobed produced that is the Description Medium sized species without
concave head dorsum of the dorsal arm of seg-discernible forewing pattern in alcohol; forewing
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length 12 mm. Segment IX with abbreviated ven- Rhyacophila fischeriBotosaneanu, 1957
trum and elongated dorsum. The fused complex of
segment X, paraproct (U-shaped apical band) and Material examined.Bulgaria, Eastern Rho-
epiproct (anal sclerite) exhibits well discernible dopi Mts, Hambar Dere near Strazhetz, 569m,
divergence in the monolobate head dorsum of thel f OB, ( f 3b 15.V.2018, S. Beshkov,
dorsal arm of segment X with middle produced leg. B. Zlatkov, R. Bekchiev (4 males, OP.
lobe in lateral view. Second segment of gonopod,Stara Planina Mts. Gushovski Monastir above
the harpago with elongated ventral lobe. Phallic Tchiprovtzi Town, N43.366F E22.8402f 808 m,
organ composed of phallotheca (phallobase) with26.VI.2021, leg. S. Beshkov & A. Nahirnic-
long dorsal process, membranous endotheca, lesBeshkova (1 male, OPC¥erbia, Preshevo distr.,
sclerotized, almost membranous paramere andtheDERYH 7UQDYD 9LOODO8HE fP 1
aedeagus with membranous ventral lobe and the86%7" 09.VI.2016, leg. S. Beshkov & A. Nahir-
slightly sclerotized dorsal lobe of ejaculatory nic (1 male, OPC).
duct.

Rhyacophila kimminsianaBotosaneanu, 1958

Etymology. Coined from the name of locus

typicus, a noun in apposition. Material examined Romania, Lotru Mts,
Obirsia Lotrului, 1578 m, N45.468 E23.620f
Rhyacophila diakoftensidalicky, 1983, 29.9, VLQJOHG OHJ - 20iK -
in Cakin & Malicky, 1983 males, OPC). Lotru Mts, Obirsia Lotrului, 1578
m, N45.463f E23.620f 30.VI1.2016, singled leg.
Material examined Albania, Berat Region, - 20iK - 20iK MU PDOH 23&
between Ibrolara and Vale, Polican distr., 217m, Obirsia Lotrului, 1578 m, N45.46B8E23.620f 30
1 f 3% (39 16.X.2016, leg. S. 9, OLJKW WUDS OHJ - 20iK

Beshkov & A. Nahirnic (1 male, 1 female; OPC). female, OPC).

$OEDQLD *MLURNDVWsU 5HJLRQ .sOF\Us .OLVXUD

*RUJH RQ $RRV 9MRVD 5LYHU Q HRhacopltldlbXibsSchrfald, 1970

sura) Village, N40.2964$ E020.1626(¢ 176m,

3.X.2019, leg. S. Beshkov & A. Nahirnic (4 Material examinedBulgaria, Rila Mts, Beli

males, 16 females; OPC). Iskar River Valley, above Beli Iskar Village,

1469m, N42.2076F E023.5509F 21.7.2020,

Remarks The presence of additional setae onleg. S. Beshkov, A. Nahirnic & D. Kaynarov (2

parameres is not indicated nor mentioned in themales, OPC). W Stara Planina Mts. Gushovski

original species drawings and description. More- Monastir above Tchiprovtzi Town, N43.3661

over, the absence of additional setae is mentioned22.8402f 808 m, 26.VI1.2021, leg. S. Beshkov &

and emphasized &. diakoftensidy the author  A. Nahirnic-Beshkova (1 male, OPC).

when compared it with his new speciés.

biegelmeieriMalicky, 1984. All the five males of Rhyacophila mocsaryi ODSiOHN

R. diakoftensisexamined from Albania have

additional setae on the parameres subapicad and Material examinedBulgaria, Rila Mts, Beli

ventromesad. The sibling speciBs neretva R. Iskar River Valley, above Beli Iskar Village,

nyurga and R. pascoeiall have small cluster of 1469m, N42.20767 E023.5509F 21.7.2020,

additional setae on parameres subapically ventroleg.S. Beshkov, A. Nahirnic & D. Kaynarov (1

mesad beside the large apical seta. The presenamale, OPC).Romania, Lotru Mts, Obirsia Lo-

of additional setae was probably overlooked, in trului, dawn swarm along Lotru River, 30.VI.2016

the original species descriptionRf diakoftensis VLQJOHG OHJ - 20iK - 20iK MU
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Rhyacophila motasBotosaneanu, 1957 Rhyacophila torrentiumPictet, 1834

Material examined Romania, Apuseni Mts., Material examined Bulgaria, Rila Mts, Beli
Vladeasa Mt., Sna de Vale, upper section of Iskar River Valley, above Beli Iskar Village,
Ciripa stream, N4610.546 E2288.5157 1360 1469m, N42.2076F E23.55093 21.7.2020, leg.

P 9,, OHJ - .HFVNpV S. Bé3likévVA. Nahikhic & D. Kaynarov (1 male,
males; OPC). OPCQC).
Rhyacophila neretva2 O i K L Q 2 O D KRhyacophila trescavicensiBotosaneanu, 1960

Beshkov, 2016
Material examinedNorth Macedonia, South-
Material examinedMontenegro, Moraca Ri- ZHVWHUQ UHJLRQ 9HYpDQL PXQLI
ver Valley, near Bioce Village, N42.52733 9HYpDQL IRUHVW VWUHDP DERYH

E19.35492f 195m, 6.X.2019, leg. S. Beshkov & 1 I ( f 9 OHJ 7
A. Nahirnic (4 males, OPC). .RYiFV ' 0XUiIiQ\L 3 20DMRYV PL
Rhyacophila nubilaZettwerstedt, 1840 Rhyacophila tristisPictet, 1834
Material examined.Albania, .R U dRegion, Material examined.Albania, . R U dRegion,
'DUGKD P 34, f 9f 3B,266. 'DUGKD P 34, ( N 3B, 26Vl

2017 meadow near stream witBalix, Fagus 2017 meadow near stream witbalix, Fagus

forest and hill withAstragalus lamps, light traps ~ forest and hill withAstragalus lamps, light traps

leg. S. Beshkov & A. Nahirnic (1 male, OPC). leg. S. Beshkov & A. Nahirnic (1 male, 1 female;
Librazhd Region, Shkumbini River Valley, near OPC).Romania 9kOFHD FRXQW\ -3DUkQJ
Qukes, 287m, N41.1458 E020.376¢ 29.X.  UkULD ulRoped XMing area, 500 m along

2018, leg. S. Beshkov & A. Nahirnic (11 males, 8 Transalplna (67C) road, downstream from I

females; OPC). 2297.7,E f 40’ 1915 m, 30.VI.2016, leg.
- 20|K - 20iK MU PDOHYV I H
Rhyacophila obtusa. OD SiOH N Lotru Mts, Obirsia Lotrului, 1578 m, N45.4¢3
E23.620f 30.VI.2016, singled leg - 20iK -

Material examinedNorth Macedonia, South- 20iK MU PDOHYV IHPDOHV 23
ZHVWHUQ UHJLRQ 9HYpDOQL PQ%&%&%’H%GW?md\E% 28700

OHJp - 20iK -
9HYpPDQL IRUHVW VWUHDP DERYH: WK H
1 I ( f 28.IV.2021, leg. T. 0\5)v§/ IHPCI%OHV 23 9KOFHD

_RYiFV ' OXUiQ\L 3 20DMRYV |RU|5)\53\5 Ll%s /RWUXOX'—OF:JRUHVZWOF.
Serbia, Pirot district, Pirot municipality, Stara ) !

Planina, forest seeps N of Jelowca 950 m, saé\/lt §tana de Vale, upper section of Ciripa

1 fo( f OHJ
Kiv] 7 .RYIFV ' O0XUiQ\L- SérBaB‘HN“moffﬂE_ZZﬁSH%?/ﬂNl?;%)mGPDOHV

males; OPC) OPC).

(8 males, 5 females; OPC). Apuseni Mts., Vladea-

Rhyacophila polonicavicLachlan, 1879 Glossosomatidae Wallengren, 1891

Material examined.Bulgaria, Sofia Region, Agapetus krawanylUImer 1938
near Beli iskar village, Rila Mts. N42.20766
E23.55083 1468 m, 28.VII.2020, leg. D. Kay- Material examined Serbia, Svrljig munici-
narov (40 males, 1 female; OPC). pality, Svrljishki Timok River Gorge, near Nish
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HYDF YLOODJH 15,P( 1 ff2r", 5492°, 19.VIII.2017, Typha, Phragmitis, Men-
30.V.2018, leg. S. Beshkov, A. Nahirnic, C. Plant tha, lake shore, lamps, light traps leg. S. Beshkov

& P. Jaksic (1 male, OPC). & A. Nahirnic (7 males, 10 females; OP@®ul-
. _ garia, Sofia Region, Dragoman distr., Tchepun
Agapetus ochripe€urtis 1834 Hill, below Petrovski Krust summit, 1167m,

_ _ _ 14.VI11.2020, N42.9479F E22.95211f leg. at
~ Material examined Bulgaria, W. Stara Pla- |ight S. Beshkov (10 male, 5 females: OPC).
nina Mts, Zarezan Tcheshma above Tchuprene ofjacedonia, Galichitza Mts, between Dvata Ya-

Tchuprenska Reka river, 674m, N434a‘74 YRUD DQG %XOJDUVND 7FKXND 7F
E22.6154f 24.V1.2021, Ieg S. Beshkov & A. 5997, ( f 28 03.VI1.2016, |eg S. Beshkov

1D K L-Bagfikdva (1 male, OPC). & A. Nahirnic (2 male, 1 female; OPC).

Agapetus rectigonopodBotosaneanu 1957 Phryganea ochridaMalicky, 1975

Material examinedMacedonia, Mt. Suva Pla-

nina, Kozjak Venec, N4F397°, E211396", Material examined Macedonia Pelister-
1070m, 21.VII.2018, leg. S. Beshkov (1 male, Prespa Lake, Slivnitsa Village-Sveta Bogoroditsa
OPC). ORQDVWHU\NO067T (f f13D, 1135m,
07.VIIL.2016, leg. S. Beshkov, A. Nahirnic, B.
Glossosoma bifidunMcLachlan, 1879 Zlatkov (2 males, OPC)Albania, Prespa Lake,

near Pustets Village, 849 1 f149( f
Material examinedAlbania, Delvina Region, 54%2°, 19.VIIl.2017, Typha Phragmitis
6\UL L .DOWHU QHDU %LVWUL Ment9d- QK Kdre, lamp$, light tfaps leg. S.

55%3°, ( f 37 23.X.2017, leg. S. Beshkov Beshkov & A. Nahirnic (5 males, 2 females;
& A. Nabhirnic (2 males, 1 female; OPC). Albania, Opc;(_

*MLURNDVWsU FRXQW\ )LQLT P
.DOWsU VSUIL23J (1 fROIf155 m,
6.VIII.2018, leg. S. Beshkov & A. Nahirnic (9
males, OPC). Brachycentrus montanus ODSiOHN

QLFLSDOLW\ 6\UL L
Brachycentridae Ulmer, 1903

Glossosoma conformibleboiss, 1963 Material examinedBulgaria, Rila Mts, Beli
Iskar River Valley, above Beli Iskar Village,

Material examined Bulgaria, W. Stara Pla- 1469m, N42.20767 E023.5509F 21.7.2020,
nina Mts, Zarezan Tcheshma above Tchuprene Offeg.S. Beshkov, A. Nahirnic & D. Kaynarov (12

Tchuprenska Reka reiver, 674m, N43.4§74 males. 15 females: OPC
E22.6154f 24.V1.2021, leg. S. Beshkov & A. ’ ’ )
1 D K L-Ba3tkava (8 males, OPC). Uenoidae Iwata, 1927

Glossosoma discophorumOD SiOHN Thremma anomalumMcLachlan, 1876

Material ~examined Albania = *MLURN D ViafeHal examinedSerbia, Moravica district,
E R ;( Qzé\{\ () L ?3'-0} 1P5§ ?nL Zk/ﬁl 38:3— Wivafjicd, - Gblija PtV Sétest St Jand its
v SR ’ VLGHEURRN DORQJ URDG 1R
leg. S. Beshkov & A. Nahirnic (1 male, OPC). 202891 ( f OH 3 Q3 XKiV] 7 .RY
" 0XUiQ\LVI.2018 (1 male, OPC).

Phryganeidae Leach, 1815 =DMHpDU GLVWULFW .QMDAHYDF

Agrypnia variaFabricius, 1793 30DQLQD RSHQ EURRNV RQ 0O0W
1 f( 2B.1X.2021, leg. P.
Material examined Albania, Prespa Lake, -XKiV] 7 .RYIiFV " 0XUIQ\L P

QHDU 3XVWHWV 9LOORJIH [ Plemale; QPCY]
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Lepidostomatidae Ulmer, 1903 Fagusforest, lamps, light traps, leg. S. Beshkov
& R. Bekchiev (1 male, OPC). Bulgaria, W. Stara
Planina Mts, above Gorni Lom Village, on Lyava

Material examined Serbia =DMHpDU ng Lg% F%g t% Magirgvgég N43'4§Eﬁg\,
.QMDaHYDF PXQLFLSDOLW\ 6 Dé 5%3_0&1'87@15males,€¥$§
e

Crunoecia monospindotosaneanu, 1960

males;

tzro"kEOffMt'BabQ ]XEOHJ P7 1RYiF C).I\ﬂ,aﬁl%nia 30DPNRYLFD ORXQWDLQ
6PC) ' ' DVW qi‘) UHJLRQ 5DGRYL& PXQL

Mts, forest brook beneath Beli Kamen resorts,
P 1 f , (Tf , 15.X.2017,
leg. S. Beshkov;, .HFVNpV 6] .RYiFV 6
A. Nahirnic& Zs. Pap (1 male, 1 female; OPC).
Serbia %UDQLpPpHYR GLVWULFW &DJX
' Beljanica Mts, Krupaja, Krupajsko Vrelo, 235 m,

Lepidostoma hirtumFabricius, 1775

Material examinedAlbania, Delvina Region,
between Bistrica Village and Syri i Kalter, 127 m
1 f BB, ( f M8, 13.V.2017, leg. S.

- 1 f( f ' OHJ 3
Beshkov & A. Nahirnic (4 males, OPC). KiV] 7 .RYIEV ' O0XUiQ\L PDOH
Limnephilidae Kolenati, 1848 OPC).
Drusinae Banks, 1916 Drusus discolor(Rambur, 1842)
Drusus biguttatus(Pictet, 1834) Material examinedBulgaria, Rila Mts, Beli

Iskar River Valley, above Beli Iskar Village, 1469

Material examinedAlbania, Bjeshks W H 1 N42.20767f E023.5509F 21.7.2020, leg. S.
muna Mts. (= Prokletije Mts), Radohima Mt., Beshkov, A. Nahirnic & D. Kaynarov (128 males,
EHWZHHQ 4DID H 7KRUsV sDVP Bmaes:7QREW Rilay Mis.o38pareva Banya
south-east of Shtegu peak, 1657m, N42.3854 DIstr., above Panichishte Resort, N42.25%75
E19.7502f 19.VII.2018, leg. S. Beshkov & A. E23.2994(f 1450m, 20.VII.2020, leg. S. Besh-
Nahirnic (6 males, OPC4 MHVKNsW H 1 HKO% ApNahjnig, D. Kaynarov & T. Baron (2
(=Prokletije Mts), Radohima Mt., between Qafa e Males, OPC). Rila Mts, Tiha Rila above Rilski
7KRUsV SDVV DQG 7K ieawtkof Y LNPEASHS, N2 J383¢\ER23.4722F 1972m, 19.
6KWHJIX SH D(M-,, B ff %'1 1562 m, V||.2020, Ieg. S. Beshkov, A. Nahirnic & D.

15.VII1.2018, leg. C. Plant (1 male, OP@ul-  Kaynarov (1 male, OPC). Bulgaria, Rila Mts,
garia, Rila Mts, Beli Iskar River Valley, above Above Belmeken Reservoir, Rokerska Chuchura,

E23.55093 21.7.2020, leg.S. Beshkov, A. Nahir- 1€9. S. Beshkov, A. Nahimic & D. Kaynarov (1
nic & D. Kaynarov (4 males, OPC). Sofia Region, Male, OPC). Bulgaria, Kyustendil Region, Obe-
near Beli Iskar village, Rila Mts. N42.207¢6 dishte, betV\_/een Rilski Monastery and Kirilova
E23.55083 1468 m, 28.VII.2020, leg. D. Kay- Polyana, Rila Mts, N42.1427Q3 E23.3560%
narov (1 male, OPC). Bulgaria, Sofia Region, 1228m, 04.VI1.2021, leg. D. Kaynarov (1 male, 1
under Zavrachitsa Chalet, Rila Mts, N42.181764 female; OPC).
E23.641052f 1973m 12.VI1.2021, leg.D. Kayna- , ,
rov (6 males, OPC). Drusus gornistok2OiK VS QRY
(Figures 2881, Photo 6)
Drusus botosaneanuKumanski, 1968
Material examined.Holotype: North Mace-

Material examined Bulgaria, Sredna Gora donia, Southwestern region, Debarca munici-
OWV QHDU 3DQDJ\XUVNL .ROpaligyi-Velmej, Gdrni tokf Spring and its outlet,
3598°, ( f 3@, 13.VIIL.2017, meadow in P 1 , f1.v.2021, leg.
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Figures 28 81.Drusus gornistokk OiK VS QRY +RORW\S Hinked Atetral view; 2H-phrapmda L D
in dorsal view; 30 = paraproct in caudal view; 31 = left paramere iralatew.

speciation trait of the paraproct that is charac-
terized by the dorsal branch curving anterad, not
upward in lateral view as well as its basal region
constricted, not broadening in dorsal view; apical
pattern of both the dorsal and ventral branches are
more complex. Among the periphallic organ, the
cerci stalked, not subquadratic and the gonopod
with finger-like apical region, not gradually nar-
rowing.

Description Male (in alcohol). Dark casta-
nean; cephalic and thoracic sclerites dark, almost
black especially on the dorsum; cephalic and tho-
racic setose warts brown; appendages including

Photo 6.Locus typicus oDrusus gomistok2 OiK VS  QRI¥gs except coxa and proximal portion of femur

(" OXuUiR\L lighter brown, haustellum and intersegmental
_ . membranous teguments whitish. Spurs of male
7 .RYIFV ' 0XUIiQ\L 3 20 DMR VorewifyRdh 1@m

OPC). Paratype: same as holotype (1 male, OPC). Male genitalia Posterodorsal black spinate
_ _ _ . area on tergite VIII slightly extended posteriorly,
Diagnosis This castanean brown species be- yyo-patched and armed with specialized peg-like
longs to the species with large upward arching tri-setae; less pigmented oval area discernible be-
angular gonopods inhabiting the Balkan Moun- tween the patches and encircled anteriorly by the
tains. Most close t@rusus julae 201K ,a  darker basic colour of the tergite. Segment IX
member of théd. discophoruspecies complex in  |onger ventrally; very short bridle-like dorsally;
the D. bosnicusspecies group with a single ro- its lateral length elongated by rounded triangular
bust, erected primary spine on the paramBre. |obe antead shifted ventrad; midlateral sclero-
gornistok sp. nov. differs fromD. juliae by the  tized strips of sternite IX not pronounced; vestige
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of sternal lateral suture of the fused segment 1X48.1" P 9 OHJ 3 -XKiV]

well developed and deeply downward curving in YiFV 3 20DMRYV BesRPaDKObBiHa 2 3 &

the middle. Segment X fused to tergitX | Mts, Gornja Ljubata, Debeli Rid, stream, Nf

forming together the short dorsal bridle. Cerci are29%1.5, E f .7, 22. V. 2017, leg. P. Ju-

stalked in lateral view. Paraproctal complex KiV] 7 .RYiFV 3 20DMRYV IHP

forming a closed structure around the anal Besna Kobila Mts, Kriva Feja, Ruski Put, Stance

opening by the dorsal and ventral branches; thestram, N f 1%.57 E f 1%.3 22.vV.2017,

anterad directed obtuse dorsal apices of the dorsaOHJ 3 -XKiV] 7 .RYiFV 3 20DM]

branches short and diverting laterad into roundedfemales; OPC). Besna Kobila Mts, Kriva Feja SE

lobes both in dorsal and caudal viewsntral 3860 m, Ruski Put, stream, Nf 3.5

branches of the paraproct spread laterad withE f 1%.2° 9 OHJ 3 -XKiV] 7

straight bottom. Gonopods upward arching broad YiFV 3 20DMRYV PDOHV IHPD

triangular large lobe with finger-like apical region

in lateral view. Parameres slender with a single RemarksBoth in the lateral and caudal views

robust erected primary spine. of the paraproct we have detected some signs of

divergences, the possible product of integrative

Etymology Coined from the name of locus organisation in isolation, between the populations

typicus, a noun in apposition. sampled in Bulgaria at the locus typicus and in
Serbia in the Besna Kobila Mountain and in Sveti
Drusus malickyorum2 O i K Nikola of the Serbian Stara Planina.
Material examinedAlbania, BjeshksW H 1H Drusus popoviKumanski, 1980
muna Mts (= Prokletije Mts), Shala valley, Theth
village, Okol hamlet, N424 48", EI9AS87", Material examinedSerbia, Pirot district, Pirot
840 m, 15.VII1.2018, S. Beshkov & A. Nahirmic mynicipality, Stara Planina, RMNLQDpPND 6WU
leg (3 males, 1 female; OPC). below Tri kladenca Waterfall, N of Dojkinci,
. . 1 f( 1700 m, 24X.2021,
Drusus osogovicugumanski, 1980 leg.P. -XKiV] 7 .RYiPXUiQ\ale,

Material examined Holotype: original labels: 8 females; OPC).

Bulgaria f DQG 3DUDW\SHV
Ossogovska Mt. (SW Bulgaria), hostefso-
govo’, 1640 m a.s.l, 18-19.VI1.1979, (leg. J.
Ganev, at light), in the National Museum of
Natural History, Sofia. Kyustendil province,
Ossogovska planina, spruce forest brook below

ff b %r%sus serbicusMarinkovic, 1971

Material examinedSerbia, Moravica district,
Ivanjica, Golija Mts, forest stream and its
VLGHEURRN DORQJ URDG 1R

7ULWH EXNL2K®W fpga5 vi. 20289M( f PHJ 3 -XKiV] 7 .RYIf
. + 0 i@ \LVI.2018 (2 males, 1 female;
OHJ . +DUPRV 7 'RYIFVOPC % GLVWULFW 1RYL 3D]D
females, OPC). Ossogovo Mts, below Ruen )- a ]

(=Autotransport) chalet, above Kyustendil town, Radaliica, spring brooks in forest edge by the
N42.1743f E022.6342 1512m, 19.V1.2020, leg YHWWOHPHQW R ¥ f I€g.

6 %HVKNRY $ 1DKLUOQLG 3 POKHLY] Z3&RYIFV " VO218Q\L
Serbia, Besna Kobila, Mosul, 28.VI1.2016, leg. H. (10 males, 13 females; OPC).

Ibrahimi (1 male, OPC). Sveti Nikola, 27.VI.

2016, leg. H. Ibrahimi (1 male, OPC). Besna Drusus ziviciKucinic, Previsic,

Kobila Mts, Musulj, Crna stream, N f 00.4’, Stojanovic & Vitecek, 2017

E f M2 9 OHJ 3 -X%KiVv] 7 .R

YiFV 3 20DMRYV PDOHV MarimaoeManinegl3egbia, Stara Planina Mts,

Besna Kobila Mts, Musulj, left arm of the left Crni Vrh, %DELQ ]XE 'RMpPMNQR VSUL
tributary of Crna stream, Nf M9, E f ¢ 22%0.3,E [ B3#.1 1538 m, 24/.2017, leg.
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3 -XKiVv] 7 .RYIiFV 3 20 D M RBvammotauliwd Higfopunctatusetzius, 1783
females; OPC). Stara Planina MDY QR % XpMH
5DYQREXPpNR VWIBHLEP f 18.6 Material examined Bosnia & Herzegoving

9 OHJ 3 -XKiy&pyomjasYiFBosnia, SUDMHYR 5HJLRQ DERYH .R
(2 females, OPC). Stara Planina Mts, Crni Vrh, 38%0" ( f 18], 652m, 2.VI.2017, leg. S.
.RADULAWH 1( RV \#PULH D PBeshkov & A. Nahirnic (1 male, OPC)
E f 954 P 9 OHJ 3 -XKiV] _ _ _
7 .RYiIFV 3 20DMRV StaRDOH 3#gephilus auriculaCurtis, 1834
Planina Mts, Topli Do, Stimoljski dol, N f 1 : . .
172, E [ M8 9 OHJ 3 -xNate ial examinedBulgaria, Ossogovo Mts
7 .RYiFV 3 20DMRV  PDOH\PCIoW Rueo(F \Auttiggsport)  chalet, above

; : ; : Kyustenail town 15 P 1 f289E f 1
Stara Planina Mts, Crni Vrh, Babin zub, Rekitska ; .
stream NI f 9R.0° IIE f W.I2,2u1524 r:\ 56.5°, 23.1X.2018, at lamps, light traps, leg. S.

9 OHJ 3 -XKiV] 7 .RYiPgshkoy&Adghpell males, OPC).

(19 malesl10females; OPC). Limnephilus affinis Curtis, 1834

Ecclisopteryx alkon2 OiK 201K Material examinedAlbania, S. Albania, loni-

. . . . an Sea Coast, Butrint Lake, near the opening to
Material examinedBulgaria, Rila Mts, above 6HD 1 47, f 49’18 m, 22.X.2017,

Rila Monastery, Kirilova polyana, 1488m, led. S. Beshkov & A. Nahirnic (10 males. 6
N42.15519f E023.4003¢ 18.VI.2020, leg. S. fe?ﬁaleIS' OPC) ' ( '
Beshkov, A. Nahirnic & D. Kaynarov (14 males, ' '
3 females; OPC). Rila Mts, Above Belmeken Limnephilus bipunctatusCurtis, 1834
Reservoir, Rokerska Chuchura, N42.14619

E23.7657% 1937m, 15.VII.2020, leg. S. Besh-  Material examined Bulgaria, Ossogovo Mts
kov, A. Nahirnic & D. Kaynarov (1 male, OPC).  pelow Ruen (= Autotransport) chalet, above
AXVWHQGLO WRZQ 28" P( R f 1
Ecclisopteryx madidaMcLachlan, 1867 56.5°, 23.1X.2018, at lamps, light traps, leg. S.

Beshkov & A. Nahirnic (11 males, OPC).
Material examined Serbia, Pomoravlje dis-
trict, Despotovac municipality, Beljanica Mts, Limnephilus coenosuLurtis, 1834
6WUPRVWHQ /ILVLQH ,]YRU P 1
( f i OHJ 3 -XKiV] MaterialRexamined Bulgaria, Blagojevgrad
YiFV ' OXUiQ\L PDOHV proRI© HPvin Bigsgeft side brook of Ribno
(JHUR 3¥9'9 f 079, 7040 feet, 3.
Limnephilinae Kolenati, 1848 9,, OHJ . +DUPRV 7 _.RYIiF
. - . Magos (2 males, OPC). Rila Mts, Beli Iskar River
Limnephilini Kolenati, 1848 Valley, above Beli Iskar Village, 1469m,
Glyphotaelius pellucidudretzius, 1783 N42.20767f E023.5509F 21.7.2020, leg.S.
Beshkov, A. Nahirnic & D. Kaynarov (1male,
Material examined Bosnia & Herzegoving OPCQC). Rila Mts, Tiha Rila above Rilski Monastir,
%RVQLD O6DUDMHYR 5HJLRQ MNIEBS§3H ERBDMA2KE 1972mf 19.VII.2020,
3890, ( f M, 652m, 2.VII.2017, leg. S. leg. S. Beshkov, A. Nahirnic & D. Kaynarov (1
Beshkov & A. Nahirnic (2 males, OPC). male, OPC).
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Limnephilus decipiengKolenati), 1848 2019, leg. S. Beshkov & A. Nahirnic (14 males, 3
females; OPC).
Material examinedBulgaria, Ossogovo Mts

below Ruen (= Autotransport) chalet, above Limnephilus graecusSchmid, 1965
KyustetQGLO WRZQ B8 B ff M
56.5", 23.1X.2018, at lamps, light traps, leg. S. Material examied Albania, Delvina Region,
Beshkov & A. Nahirnic (1 males, OPC). Syri i Kalter near Bistrica Village, 155 m,
_ _ . 1 f 28, ( f 3D, 23.X.2017, leg. S.
Limnephilus extricatusMcLachlan, 1865 Beshkov & A. Nahirnic (5 males, 2 females;
] ] ) ) OPC). Delvina Region, Muzina distr., near
Material examined Bulgaria, Rila Mts, A- 'KURYMDQ52, f T OB, 389 m, 21.

bove Belmeken Reservoir, Rokerska Chuchura, o
N42.14619f E023.7657F 1937m, 15.VI2020, ¢ roomales opC) o e (6 males
leg. S. Beshkov, A. Nahirnic & D. Kaynarov (1 ' '
male, OPC)Montenegro, Durmitor Mts, Zabljak
distr., Uskocki Canyon, Pirlitor, VrelaN43 f
0992, E019 A3 %37, 1273m, 5.VIII.2015, leg. S.
Beshkov & A. Nahirnic (1 male, OPC).

Limnephilus griseusg(Linnaeus), 1758

Material examined Macedonia, Plachkovitza
Mts between Beli Kamen Hotel and Lisec Village,

P 1 f411 ( f 201, 24.1X.2018,
lamps, light traps, leg. S. Beshkov & A. Nahirnic,

Material examined Albania, Prespa Lake, (1 male, OPC).

Limnephilus flavicornisFabricius, 1787

QHDU 3XVWHWYV a400DfJHR,1 f T . _ _

849m. Typha, Phragmitis, Menthalake shore, Limnephilus hirsutus(Pictet), 1834
19.VII.2017, lamps, light traps, leg. S. Beshkov _ ) _

& A. Nahimic (1 male, 1 female; OPC). Material examined Bulgaria, Sredna Gora

Bulgaria, Sofia Region, Dragoman distr., Tche- OWV EHORZ %UDWB\E WR™®' 1 f 1
pun Hill, below Petrovski Krust summit, 1167m, 1473 m, meadow aboveagus forest, 27.VII.
14.VI11.2020, N42.9479F E022.9521% leg. at 2017, lamps, light traps, leg. S. Beshkov & R.

light S. Beshkov (2 males, OPC). Bekchiev, (4 males, OPC).
Limnephilus flavospinosusStein, 1874 Limnephilus lunatusCurtis, 1834
Material examined Albania, . R U degion, Material examined Albania, Librazhd Regi-

Morava Mt, above Dishnica village 1564m, on, Shkumbini River Valley, near Qukes, 287m,
1 f B5R, ( f 2B 25.6.2017, mountain N41.1458f E020.3766f 29.X.2018, leg. S. Besh-
stony meadowsCorylus, Polypodiumetc, lamps, kov & A. Nahirnic (13 males, 13 females; OPC).
light traps, leg. S. Beshkov & A. Nahirnic, (1 Librazhd Region, Shkumbini River Valley, near
males, OPC). Prespa Lake, near Pustets VillageQukes, N41.145 E020.3766 287m, 29.X.

1 f 19 E f 3R’ 849m.Typha, Phrag- 2018, leg. S. Beshkov & A. Nahirnic (1 male,
mitis, Mentha lake shore, 19.VII.2017, lamps, OPC).Bulgaria, Sredna Gora Mts, above Pirdop
light traps, leg. S. Beshkov & A. Nahirnic (1 Town, 1380m, 1 f 5%, ( [ 398’ 14.VIIL.
male, 1 female; OPC). Shkodra Region, Mal 2017, Fagus forest, lamps, light traps, leg.S.
Kolaj, Velipoje distr. Om, N41.9255, E019.4375, Beshkov & R. Bekchiev, (1 male, OPC). Sredna
29.1X.2018, at lamps and light traps, leg. Beshkov *RUD O0WYV EHORZ %UDWL\D WR.
& A. Nahirnic (5 males, 2 females; OPQ)lon- ( f 3P, 1473 m, meadow abové&agus
tenegra Moraca River Valley, near Bioce forest, 27.VIl.2017, lamps, light traps, leg. S.
Village, N42.52733% E019.3549ZF 195m, 6.X.  Beshkov & R. Bekchiev (1 male, OPC).
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Limnephilus marmoratusCurtis, 1834 spring area of Caparska Stream, 1955 m,
1 f 10 f , 13.X.2017,, leg. P.
Material examinedAlbania, BjeshksW H 1H XK V] 7 .RYIiFV " 0XUIQ\L ]

muna Mts. (=Prokletije Mts), Radohima Mt., female; OPC).
EHWZHHQ 4DID H 7KRUsV SDVV DQG 7KHWK YLOODJH

south-east of Shtegu peak, NB294", EI9A51  Chaetopteroides kosovarorumEUDKLPL 20iK

257, 1562 m, 15.VI11.2018, leg. C. Plant (1 male, 2013
OPC). Albania, Lushnja Region, above Ardenica
Village, N40.8265 E19.5882f 127m, 2.XI. (Map 5, Photos #0)

2018, leg.S. Beshkov & A. Nahirnic (1 male, , . .
OPC). Montenegro, Durmitor Mts, Nadgorje, vV M_atenal 'e_xarlr'nnedBSerblaK b'I3 bI\I;IQM D GLVWI
1 f 3B, ( f 3@, 1735m, 6.VII.2015, ranje municipality, Besna Kobila Mts, Stance

leg. S. Beshkov & A. Nahimic (5 males, 3 Stéam along Ruski Put, Nf 1#.7114, E f

. 1315.6714 P OHJ 3 -XK
females; OPC). "
’ ) T .RYIiFV " 0OXUIQ\L PDOHV
Limnephilus rhombicusLinnaeus, 1758 23& 3pLQMD GLVWULFW  %RVLOLI
Besna Kobila Mts, Crna Stream W of Musulj,
Material examinedAlbania, Elbasan county, 1 o f P 'y
Librazhd municipality, open stream and its leg. 3 -XKiV] 7 .RYiFV ' 0XUiQ\L

VLGHEURRNYVY LQ )XVKs,6W{XGs IHFDOHY 23& i&p BasNeadG LV WU
23.0391 1105m, 1.VI.2018 OHJ 3 - XKiWjunidipality, Besna Kobila Mts, forest spring

_.RYiFV ' 0X(® n@ds, OPC)Bulgaria, DORQJ 5XVNL 3XW 1 o
between Ponor and Bezden Villages, Kostinbrodm, 25.1X.2021, leg.3 -XKiV] 7 .RYIiFV -
distr., 913m, N42.91348 E23.0981% 22.VIIl.  o'XUiQ\L PDOHYV IHPDOHV 23
2020, leg. light trap S. Beshkov & V. Gashtarov g vVWULFW .QMDAHYDF PXQLFLSD
(1 male, OPC). Tri kid. SSULQJ RQ OW OLGA&RU 1
Limnephilus sparsu<Curtis, 1834 (7 RY ifF v \ P 0 X U, i, Qle\gL. 3 Fz(DKé\I/i]V
Material examinedBulgaria, Strandzha Mts, OPC). =DMHpDU GLVWULFW .QMDaH
Near Slivarovo Village,1 f 20, ( f 2&v, 6WDUD 30DQLQD RSHQ EURRNYV
376m, 10.X.2014, leg. S. Beshkov (6 males, 1 fC f P L
OPC). Macedonia, Plachkovitza Mts between ©OHJ 3 -XKiV] 7 .RYIiFV 0OXUiQ\
Beli Kamen Hotel and Lisec Village, 1328m, IHPDOHV 23& =DMHpPDU GLVW
1 f a4 ( f 207, 24.1X.2018, lamps, Municipality, Stara Planina, Mt. Babin zub,
light traps, leg. S. Beshkov & A. Nahirnicl ( 'RMpPLQR 9UHOR 1 f( f
male, 2 females; OPC). 23.1X.2021, leg. 3 -XKiV] 7 .RYIFV ‘
OXUIQ\L P D OlesYOPC). IRiroDdistrict,
Limnephilus stigmaCurtis, 1834 Pirot municipality, Stara Planina, forest brook N

. , . . . RI -HORYLFD aLURN3.23&NH f1 f
Material examinedSerbia, W Serbia, Prije-  5093.6914, 1050 m, 24.1X.2021, le®. - X KiV]
pole Region, Zvijezda, Savina Voda near Jabuka,7 * RYiFV 0XUi(\females, OPC). Pirot
1 p293, E0198397", 1117m, 16.VIl.2014, district, Pirot municipality, Stara Planina, Doj-

leg.S. Beshkov (1 male, OPC). NLQDpND 6WUHDP EHORZ 7UL NOD
Chaetopterygini Hagen, 1858 o D(?kach ' OHJ fs (- XKiV ]f 7 RPY i FV
Annitella triloba Marinkovic, 1955 0 X UiQl\male, 6 females; OPC).
Material examined Macedonia Pelagonia RemarksIn our previous studies on tihae-

region, Bitola municipality, Pelister Mts, Capari, topteroidesgenus we have recorded or described
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seven species from different isolated mountainputative ancestral specie O eKal. 2019). The

ranges 20 i&t al. 20eK al 2019) present records @. kosovarorunin the northern
Chaetopteroides maximugKumanski, 1968): region of Serbia in Besna Kobila and Stara
Vitosha Mt., BulgariaCh. bulgaricustKumanski,  Planina mountains further increase the known dis-

1969): Pirin Mts., Bulgaria;Ch. kosovarorum tributional area of this ancestral species.
,EUDKLPL BOdéscribed from the Ko-

sovo territory of the Kopaonik Mts., KosovGh. Chaetopteroides rilaensi® O i K
plackovicensis2 O i K , E UPDKIA: Plackovica

Mts., MacedoniaCh. rilaensis 2 O j R019: Rila (Map 5)

Mts., Bulgaria;Ch. tunik 2 O i K RA&XI OWVN, . . .

acedona Cn veggs 201 2V R B, R SUes, B
Mts., Bulgaria. gion, : :

N42.116713 E23.61218F 2131 m, 23.VIII.

Based upon the commonality, generality and 2020, leg. D. Kaynarov (1 male, OPC).
locality ranking principles we have concluded that . _
Chaetopteroides kosovaroruseems to represent Remarks Chaetopteroides bulgaricusKu-
the ancestral species in the genus. It has thénanski, 1969 reRUWHG IURP WKH 5LOD 0
largest distributional area covering several moun-€t al. 2013) in fact belong taChaetopteroides
tain ranges in Serbia, Kosovo and Macedonia.filaensis 2 0iK W KCHL UlgEnBi$PHD i K
The distribution of the other six species is very 2019 is probably restricted to the Rila Massif
isolated and restricted to a single mountain rangewhile C. bulgaricusKumanski, 1969 is probably
along the eastern distributional periphery of the restricted to the Pirin Massif (Map 5).

Map 5. Distribution of theChaetopteroidegenus
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Photo 7.Chaetopteroides kosovarorupE UD KL P L Photo8.2SHQ VSULQJY DUHD RI OW O
7 .RYIiFV 6HUELD 7 .RYIiFV

Photo9. 2SHQ EURRNV RQ OW OLGAFR Photo10.'RMNLQDpND 6WUHDP EHORZ

30DQLQD 6HUELD 7 .RY PLQ 6WDUD 30DQLQD 6HL
Chaetopteryx bosniacMarinkovic, 1955 UHJLRQ 9LQLFD PXQLFLSDOLW\ 3
men (Lomija) Stream beneath Mt. Lisec, 1170 m,
Material examinedMacedonia, Vardar regi- 1 f U f , $.X.2017, leg. P. Ju-
RQ yD&ND PXQLFLSDOLW\ *RKINGQIFDROMMW *RUQRUIQ\L PDC
-DEROpLaAWH IRUHVW EURRN DnQés; GFEHIODOECRRNUHIRIRQpAMD AND P)
YLOODJH P A( ff %.X. *ROHAQLFD OWV *RUQR -DEROpLAEV
2017, 0HJ 3 -XKiV] 7 .RYIiFV 'REBMQICBAURRN 1 RI WKH YLOODJH
males, 1 female; OPC). 449517 ( f T OHJ 3 -XKiV]
.RYiFV ' 0XUiQ\L PDOHV 23&

Chaetopteryx stankovidiarinkovic, 1966

Psilopteryx montanu&umanski, 1968
Material examined Albania, Tirana Region,

'DMW OW 6KNDOOD 9LO@NDQJH Material #xarhingflMacedonia, Pelagonia re-
( f 9b’, 24.X.2017, leg. S. Beshkov & A. gion, Bitola municipality, Pelister Mts, spring
Nahirnic (1 male, OPC)Macedonia, Eastern area of Ezerska Stream beneath Golemo Ezero,
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P 1 f , (T f , 18.X.2017, Halesus digitatusSchrank, 1781
OHJ 3 -XKiV] 7 .RYiFV " OXUIQ\L PDOH
7 females; OPC). Pelagonia region, Bitola muni- Material examinedAlbania, OW 7KDQsV QHI
cipality, Pelister Mts, spring area of Ezerska % XOTL]s WRZQ DERYH 30DQL L

58.1429 ( f 8.X.20 OHJ 3 -XK il%sgBeshkov, A. Nahirnic & C. Plant (1 fe-
.RYiIFV ' 0XUiQ\L PEoaty 35 OFC).
HDVWHUQ UHJLRQ 5DGRYLaA PXQLEFE DOLW RY, D
Mts, forest brook beneath Beli Kamen resorts, Hesoplhy ax mpunétat&ﬁc?a%rwan, 1§é:4
P 1 f L (1 f ! TE'X'ZO'Nv Material examined Greece Peloponessos,
OHJ 3 -XKiV] 7 .RYiFV 0 X¢hethds MtsP btvEEK Kalavrita and Peristera,
1 female; OPC). Pelagonia region, Bitola muni- P 1 f481 ( f 0p, 11.5.2017,
cipality, Pelister Mts, Capari, spring area of mountain steppeAstragalus light traps leg. S.
&DSDUVND 6WUHDP , P 1 Beshkov & A. Nahirnic (1 male, OPC).
10.0757 ; OHJ 3 -XKiV] 7 .RYIiFV '
OXUIQ\L P D O H W1 mdlé&iRdlfaprrey! Parachiona picicornisPictet, 1834
OPC).
Material examinedRomania 9kOFHD FRXQW
Stenophylacini Schmid, 1955 3DUKkQJ OWV 2EUkKULD /RWUXOXL
500 m along Transalpina (67C) road, downstream
Allogamus uncatusBrauer, 1857 IURP .79 f 4@, 1915 m, 30.VI,

Material examined Macedonia Pelagoni O L 201K L e Oprei ]
onia _elagonia - pales; OPC). Romania, Lotru Mts, Obirsia

region, Bitola municipality, Pelister Mts, spring Lotrului, 1578 m, N45.46F E23.620f 29.VI
area of Ezerska Stream beneath Golemo Ezero, v LQJO HG OHJ - 20iK - 20iK

P 1 f , 1f , 1B.X.2017, Q)
OHJ 3 -XKiV] 7 .R\hyF(Vmal'es,OX(BFi '
2 females; OPC). Pelagonia region, Bitola
municipality, Pelister Mts, Dva Groba, spring of

ODORYLaND 6WUHDP , (Pf 1 fmateriall examined Bulgaria, Sredna Gora
10.100_1]3.X.2017,0HJ 3 -XKiV] 7 .RYWVY QHDU 3DQDJ\XUVNL .RORQLL
0XUiQ\L P DOReMgoaid egion, Bitola 28- ( f 341, 13.VIII.2017, meadow irFa-
municipality, Pelister Mts, Capari, spring area of gys forest, lamps, light traps, leg. S. Beshkov &

Potamophylax depilisszczesny, 1994

&DSDUVND 6WUHDP » P {1 Rf Bekchidv (1 male, OPC).

10.0757 ; OHJ 3 -XKiV] 7 .RYIiFV

" 0XUIQ\L PDOHYV IHP D OHYVPoadndphylax fules2 OiK ,EUDKLPL
Enoycila costaéMclachlan, 1876 Material examinedRomania 9kOFHD FRXQW

3DUKkQJ OWV 2EUkKULD /RWUXOXL
Material examined Albania, Berat Region, 500 m along Transalpina (67C) road, downstream

between lbrolara and Vale, Polican distr., 217m,from N f 2y.7,E f 40’ 1915 m, 30.VI.

1 f 3%, ( f 3B 16.X.2016, leg. S. OHJ - 20iK - 20iK MU P
Beshkov & A. Nahirnic (1 male, OPC). Librazhd Serbia, Stara Planina Mts, UQL 9UK .RabDUL
Region, Shkumbini River Valley, near Qukes, NE 720 m, stream, N f 2D.1'E f B5b.4

287m, N41.145§ E20.3766f 29.X.2018, leg. S. P 9 3 -XKiV] 7 .RYIiF\
Beshkov & A. Nabhirnic (2 males, OPC). Olajos (3 males, 6 females; OPC).
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Potamophylax goulandriorunmMalicky, 1975 .HFVNpV PDOH IHPDOH 23&
county, Southern Carpathians, Bucegi Mountains,
Material examinedAlbania, Delvina Region, %U WHL VWUHDP YDWO.3BB42UH JIJU X V'
Syri i Kalter near Bistrica Village, 155 ml f  E25.38915% 14. VII. 2016 leg. Z. Baczo & J.
55%3°, ( f 3P 23.X.2017, leg. S. Beshkov .HFV N phMale, OPC). Bucegi Mts. Lalomita

& A. Nahirnic (3 males, 4 females; OPC). stream, N45.425296, E25.444064, 1917 m, 15.
9,, OHJ = %DF]y malesHFVNpV
Potamophylax gurunakiMalicky, 1992 IHPDOH 23& 9kOFHD FRXQW\ 3D

UkaLD /RWUXOXL RSHQ VSULQJ I
Material examined Macedonia Pelagonia Transalpina (67C) road, downstream from N45
region, Bitola municipality, Pelister Mts, Dva 22%7.7, N f 407 1915 m, 30.VI.2016, leg.

*URED VSULQJ RI ODO®RYMAND @WUKHDP 20iK MU PDOH 23&
1 f U f , B.X.2017, leg. P. Ju-
Kiv] 7 .RYIiFV " OXUIQ\L - APotantbphylax skpru®lah, Lodovici, & Valle,
males; OPC). 2011
Potamophylax latipenni<Curtis,1834 Material examined Albania, Tirana Region,

Mali me Gropa Mts, NW of Qafa e Selites Pass,
Material examined Romania, Hargita Mts, N41.37706f E20.0164% 1222m, 1.X.2019, leg.

7.1X.2017, singled, OHJ - 20iK MU S. BeRHk&/EYA. Nahirnic (1 male, OPC).
OPC).
Remarks This species was described from a
Potamophylax luctuosu®iller & Mitterpacher, single male specimen collected in the Tomor
1783 Mts., Skrapar Region, Albania. The single male

from Mali me Gropa Mts., Albania is the second
Material examined Romania, Lotru Mts, known specimen of this large sized and Rota-
Obirsia Lotrului, 1578 m, N45.468 E23.620f mophylaxspecies.

9, OLJKW WUDS - 20iK - 20iK MU
male, OPC).Bulgaria, W Stara Planina Mts. Rhadicoleptus macedonicuBotosaneanu &
Gushovski Monastir above Tchiprovtzi Town, Riedel, 1965

N43.3661f E022.8402f 808 m, 26.VI1.2021, leg.
S. Beshkov & A. Nahirnic-Beshkova (2 males, Material examinedBulgaria, Rila Mts, Tiha

OPCQ) Rila above Rilski Monastir, N42.13837
E23.47227f 1972m, 19.VII.2020, leg. S. Besh-
Potamophylax milleniiKlapalek, 1842 kov, A. Nahirnic & D. Kaynarov (2 males, OPC).

Material examined Romania, 'DPERYL D Stenophylax caesareicuSschmid, 1959
county, Southern Carpathians, Bucegi Mis.U WHL

stream valley, Negru stream, N45.38328 Material examined Bulgaria, Eastern Rho-
E25.350528 14. VII. 2016 leg. Z. Baczo & J. GRSL OWV QHDU =YH]GHO 9LOOL
.HFVNpV PDOHV IHPDOH 22&%85°, ( [ 4B, 18.vV.2018, leg. S. Beshkov
(7 males, 10 females; OPC). Rila Mts, Beli Iskar
Potamophylax nigricornig(Pictet, 1834) River Valley, above Beli Iskar Village, 1469m,

N42.20767f E023.5509F 21.7.2020, leg. S.
Material examined Romania, 'DP ERY L Beshkov, A. Nahirnic & D. Kaynarov (1 male,
county, Southern Carpathians, Bucegi Mountains,OPC). Greece Peloponessos, Taygetos Mts,
%U WHL VWUHDP Y D6.888288H J Ubai kegivhP Paygetos refuge, below Profitis
E25.350528& 14. VII. 2016 leg. Z. Baczo & J. ,0OLDV SHDN 0B, (1 ff OPr 08.
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V.2017, leg. S. Beshkov & A. Nahirnic (8 males, 2017, Artemisia alba limestone meadow, lamps,
6 females; OPC). light traps leg. S. Beshkov, A. Nahirnic, C. Plant
& P. Jaksic (7 males, 5 females; OPC).
Stenophylax fissuddcLachlan, 1875
Stenophylax permistu#icLachlan, 1895
Material examined Albania *MLURNDVWSsU
FRXQW\ )LQLT PXQLFLSDOLW)\ Ratdrial lexabiaeiNSethiaV S Heid, Bela
1 f 2B ( f 30, 155 m, 03.X1.2018, Palanka District, Slivovicki Vis, above Slivovic
leg. S. Beshkov & A. Nahirnic (2 males, OPC). YLOODJH FRoL( ff M 21VI.
Shkodra Region, Stara Village, Hot district, 2017, Artemisia alba limestone meadow, lamps,
496m, N42.371% E019.470F 4.X1.2018, leg. at  light traps leg. S. Beshkov, A. Nahirnic, C. Plant
lamps and light traps, S. Beshkov & A. Nahirnic & P. Jaksic (1 male, 1 female; OPC).
(2 males, OPC)Greece Peloponessos, Chelmos
Mts, between Kalavrita and Peristera, 1776m, Stenophylax sequakcLachlan, 1875
1 f 48, ( f 0p’, 11.5.2017, mountaine

steppe Astragalus light traps leg. S. Beshkov & Material examinedBulgaria, Rila Mts, above
A. Nahirnic (1 male, 1female; OPC). Rila Monastery, Kirilova polyana, 1488m,
N42.15519f E023.4003¢ 18.VI.2020, leg. S.

Stenophylax meridiorientaligvialicky, 1980 Beshkov, A. Nahirnic & D. Kaynarov (1 male,

OPC). Rila Mts, Above Belmeken Reservoir,
Material examinedMontenegro, Moraca Ri-  Rokerska Chuchura, N42.146f9E23.7657%
ver Valley, near Bioce Village, N42.52733 1937m, 15.VI1.2020, leg. S. Beshkov, A. Nahirnic
E019.35492 195m, 6.X.2019, leg. S. Beshkov & & D. Kaynarov (1 male, OPC¥erbia, E. Serbia,
A. Nahirnic (1 male, OPC)Serbia, E. Serbia, Bela Palanka District, Slivovicki Vis, above
Bela Palanka District, Slivovicki Vis, above 6 OLYRYLF YLOODJ2, ( P ®,f 1
60OLYRYLF YLOODJ®, ( F M f 21.6.2017,Artemisia alba limestone meadow,
21.6.2017, Artemisia alba limestone meadow, lamps, light traps leg. S. Beshkov, A. Nahirnic, C.
lamps, light traps leg. S. Beshkov, A. Nahirnic, C. Plant & P. Jaksic (1 male, 1 female; OPC).
Plant & P. Jaksic (3 males, 1 female; OPC).
Stenophylax tauricusSchmid, 1964
Stenophylax mitisMicLachlan, 1875
Material examinedAlbania, Elbasan county,
Material examined Macedonia Petrina  Librazhd municipality, open stream and its
Planina - Galichicha, between Ochrid and Veles- VLGHEURRNY LQ )XVKs 6WXGs |
WRYR P 26°,f( Tf 3B" 9.VL ( f fOHJ 3 -XKiV] 7 .RYiFV
2018, leg. S. Beshkov & A. Nahirnic (1 male, 0X U iQ \IL.2018 (1 male, 2 females; OPC).
OPC). Serbia, E. Serbia, Bela Palanka District,
Slivovicki Vis, above Slivovic village, 925m, Stenophylax wageneiiialicky, 1971
1 f 29, ( f M 21.6.2017, Artemisia
alba, limestone meadow, lamps, light traps leg. S.  Material examinedAlbania, Shkodra Region,
Beshkov, A. Nahirnic, C. Plant & P. Jaksic (2 Stara Village, Hot district, 496m, N42.37f1

males, 4 females; OPC). E19.4703f 28.1X.2018, at lamps and light traps,
leg. S. Beshkov & A. Nahirnic (3 males, OPC).
Stenophylax nycterobiudMcLachlan, 1875 Shkodra FRgon, Stara Village, Hot district,

496m, N42.371¥ E19.4703f 4.X1.2018, leg. at
Material examined Serbia, E. Serbia, Bela lamps and light traps S. Beshkov & A. Nahirnic
Palanka District, Slivovicki Vis, above Slivovic (3 males, OPC).Montenegro, Moraca River
YLOODJH RO1( f f T1MR°, 21VI. Valley, near Bioce Village, N f 3B.3874,
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E f 17.64, 195m, 6.X.2019, leg. S. Beshkov NMPC). Slovakia, 1 6ORYDNLD ODOi )DW!

& A. Nahirnic (4 males, OPC). VORSH RI . DN OW NP 66: RI &
N f JJE f ,fca 600 m, 6.VIl.1937, K.
Beraeidae Wallengren, 1891 Mayer leg. (original label:Beraeamyia /+UDE L

0D\H U Klak 6.VII.37"), (1 female, NMPC). E
6ORYDNLD %XNRYVNp YUFK\ +LOC
Material examined Romania, Lotru Mts, VWUHDP DERYH 1RYI 6HGOLFD N

Obirsia Lotrului, 1578 m, N45.468 E23.620f |Ne [, 2, E (f ZL'N&iOC)m’ 15.VII.1990,
29.9, VLQJOHG OHJ - 20ik'e9 P-Chpka (s :
female, OPC).

Beraea pullataCurtis, 1834

RemarksWe have collected a single male and
two female specimens from Stara Planina Mts.
Bulgaria very far from the locus typicus of this
interesting species. We have decided to compare
"MLURN [%L\g\ﬁn% henomics of both the male and female

BeraeazawadilMalicky, 1977

Material examined Albania
county, Dropull municipality, Tsamantas Mts,

6RWLUs VWUHDP LQ WKH Y.L o35G ype specipens. q
( f TOHJ 3 -XKi V_] 7 RYITFYhe dedotdn oBeraecamyia hrabeMayer
nyi, 20V1.2018 (2 males, 3 females; OPC). was based on three male specimens (syntypes)
_ from Northern Slovakia A/XpDQND QHDU [/
Beraeamyia hrabeMayer, 1937 WRYVNE 6Y dnt NAX)O idY) D(@I&yér

1937). Mayei$ collection was deposited in Ma-

saryk University, Brno, Czech Republic, it is quite

%HUDH D P\ L DMaydd D938k: 580 (redescrip- well preserved and organized but probably in-
tion of male in German). ' complete. We were able to discover oalgingle

%HUDHD P\ L. layet T98BI: 58/1244 (diagno-  Syntype from A)UEYD B®MHFNi eV Qi

% HUDH D P\ LRaykr) T®B7:B5, 38 (original de-
scription).

sis, redescription of male). remaining two syntypes are seemingly missing.
% HUDHD P\ LBotdsahBaau 1961: 66 (description The single syntype as well as the whole Md§er
of female). collection will be deposited in the National Mu-

%HUDHDP\LB RWREDQHDQX :132&8 N RdéDm, Prague, Czech Republic (NMPC).

134 (description of pupa).

We have recorded remarkable shape stability

Type material examined Syntype: male in both the male and female genital structures
(NMPC): Meraeamyia KUDE L f- )U&Y D Odetween all the compared specimens. Slight dif-
24V1.36°. 7\SH ORFDOLW\ 1 60Reitdstare GiStbibieNohly in the terminal lobe
/HVQi )UéYDOG FD NP 66 strifcturé bf@e Qigitifofnoair of processes on the

f 1 f ( FD P basal plate of the gonopods. However, poputatio

Other material examinedBulgaria, Stara  samples with more specimens from more popu-
Planina, Ogosta River, spring, 4.VII.1977, leg |. |ations are required to quantify the stability and
Janeva (2 females, OPC). Central Stara Planinaariability of the trilobed terminal structure of the
Mts, Elenova Gora reserve near Skobelevo Vil- basal plate processes.
lage, Mazalat Forestryl f4%4°, ( f 3D,
872m, 1.VIII.2014, leg. S. Beshkov (1 male, Beraeamyiakutsaftikli Malicky, 1975
OPC).Czech Republic 6( ORUDYLD -%tOp .UD
SDW\ OWV ULJKW WULEXWDU\ RMatériblQ exprincd HAINGWaJ HDMLURND VW s
NP 6: RI 6WUfQM',E f 187,460+ county, Dropull municipality, Tsamantas Mts,
500 m, 9.VI.2010, leg. P. Chvojka (1 female 6 RWLUs VWUHDP LQ WKH Y,LOODJF
NMPC); the same but 9.VIH2.VIII.2010, ( f fOHJ 3 -XKiVv] 7 .RYIiF
Malaise trap, leg. P. Chvojka & J. Macek (1 male 0 X UiQ\LVI.2018 (3 males, OPC).
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BeraeamyiaschmidiBotosaneanu, 1960 basomesal spine-like processes on the gonopod.
(2) Notidobia melanopterdineage has ventro-
Material examinedAlbania, Delvina Region,  pasomesal and ventromarginal spine-like pro-
between Bistrica Vlllage and Syl"l i Kalter, 127 m, cesses on the gonopod represented by five spec-
1 f 5B, ( f MB13.V.2017, leg. S. Besh- jes: Notidobia kerkinasp. nov.,N. lakmosasp.

kov & A. Nahirnic (1 male, OPC). nov., N. melanopteraStein, 1863N. salihli Mal-

_ _ icky & Sipahiler, 1993 N. vaillanti sp. nov. (3)
Sericostomatidae Stephens, 1836 Notidobia bizensidineage has ventro-basomesal
Notidobia Stephens, 1829 and basad moved ventromarginal spine-like

processes on the gonopod represented by three
The genital structure of thdotidobiagenus is  species:Notidobia bizensidMalicky & Sipabhiler,

characterized by compact lateral profile of the 1993 N. korabasp. nov.,N. nogradorum2 O K
sagittaly flattened gonopod without any splitting, 2010.
but with ventro-basomesal and/or ventromarginal
spine-like processes as well as well sclerotized Notidobia bizensidMalicky & Sipahiler, 1993
paraproct. According to the pa_raproct structure (Figures 3284, Map 6)
there are two species groups in the genus. (1)
S.peC'eS group with paraproct of downward Notidobia bizensisMalicky & Sipahiler, 1993:472
directed head represented by the type species Of 473 A+RORW\SXV f $OEDQLHQ %L]H

the genus widely distributed in entire Europe and 6 K s QJ NMAQASH0 m, 1045.VII.1961."
nominate species of the grougotidobia ciliaris
LinnanS, 1761 and by the diversifidbtidobia Material examinedA|bania, Elbasan County’

nekibe species complex of ten species having | ibrazhd municipality, open stream and its
downward directed hook-formation on the VLGHEURRNV LQ )XVKs 6WXGs |
parapoct head. (2) Species group with well ( JOHJ 3 -XKiV] 7 .RYiFV
separated and heavily sclerotized pair of upward yj Q\vI.2018 (1 male, 1 female; OPC). Bul-

directed paraproctsNotidobia demeltiMalicky, TL]s GLVWULFW dHUPHQLNH OWV
1974 represented by three species distributed invit. Kaptine, N41£3.212Y E20/17.506 1610 m,

the Caucasus and Turkey. 9, OHJ = )HKpU 7 .RYiFV
L _ _ (1 male, 3 females; OPC)% XOTL]s GLVWU
Notidobia nekibenew species complex d H U P Bl Rtk.Npen brook beneath Mt. Kaptine,
(Map 6) N41 £3.199Y E20A7.3387 1600 m, 21.VI1.2012,
leg. Z. )HKpU .RYIiFV ' 0OXUIQ\L

Notidobia nekibenew species complex in the females, OPC).
Notidobia genus is a well defined taxon cha-
racterized by very specialized paraproct having a New diagnosisMost close taNotidobia nog-
pair of downward curving heavily sclerotized radorum 20iK EXW GLIIHUV E\ \
hook formation on the apical region. This hook pointed dorsal and upward directed spine-like
formation is lacking in all of the known 23 extant process on the terminal hook-formation of the
and 4 extinct genera of the Sericostomatidaeparaproct and the hook is smaller. The lateral
family distributed in all faunal regions except profile of the gonopod differently shaped as well
Australasia. Based on the ventro-basomesalas in lateral view the ventro-basomesal and
and/or ventromarginal spine-like processes on theventromarginal spine-like processes are separated
gonopod there are three lineages in the complexonly on the apical half havinglong fused basal
(1) Notidobia nekibdineage, the nominate single region forming together a common basement, not
species of this lineage has only a pair of ventro-deeply split.
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Map 6. Distribution of the neviNotidobia nekibespecies complex

Figures 32 84. Notidobia bizensidalicky & Sipahiler, 1993. Male: 32 = paraproct in lateral view;
33 = left gonopod in left lateral view; 34 = left gonopod in ventral view.
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Figures 35 87. Notidobia kerkina2 O j 8p. nov. Holotype male: 35 = paraproct in lateral view;
36 = left gonopod in left lateral view; 37 = left gonopod in ventral view.

Notidobia kerkina2 OiK VS QRY whitish. Forewing length 11 mm; wing membrane
. brown, densely covered with decumbent setae.
(Figures 3587, Map 6) Male genitalia The dorsal spine-like process
Notidobia salihli 0DOLFN\  6LSDKLOHU On the teygipal hook-formation of the paraproct
2010:113. misidentification. pointed pronounced and the hook apical margin
directed almost straight ventrad. The lateral pro-

Material examined Holotype: Greece Serres  file of the gonopod regular S-shaped as well as in
county, Kerkini Mts. Ano Poroia, stream and lateral view the ventro-basomesal spine-like pro-
spring in a platan forest, 511 m, N417.637]  C€SS is small, the marginal spine-like process is

E2% 02.187 . OHJ / 'iQ\L shiteqmidyay, shortand blunt
= )HKpU - .RQWVFKIiQ ' 0XUIQ\L PDOH
HNHM). Etymology Coined after the name of locus

typicus, a noun in apposition.

Diagnosis Most close toNotidobia salihli — .
Malicky & Sipahiler, 1993, but differs by the Notidobia koraba2 OiK VS QRY
more pronounced pointed dorsal spine-like pr- (Figures 3840, Map 6)
ocess on the terminal hook-formation of the para-
proct and the hook is less rounded apicad. The Material examinedHolotype:Albania, 'L EsU
lateral profile of the gonopod almost regular S- county, Korab Mts, spring and stream, 1.5 km E
shaped as well as in lateral view the ventro- of Radomirs 1440 m, N4149.0321E2080.0161
basomesal spine-like process is small, not long. 9, OHJ [/ '"iQ\L = (U VV =
+XQ\DGL ' O0XUiQ\L PDOH +1+(
Description Male (in alcohol). Dark castanean types: same as holotype (3 males, 6 females;
species. Cephalic and thoracic sclerites darkHNHM). $OEDQLD %XOTL]s GLVWUL!
brown, almost black especially on the dorsum; Mts. open brook beneath Mt. Kaptine, NAl
appendages including legs lighter brown; haus-23.212f E20A7.506 1610 m, 21.VI.2012, leg.
tellum and intersclerital membranous tegumentsZ. )HKpU.R¥AiFV " 0XUimakls, 2
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Figures 38 #0. Notidobia koraba2 O j &p. nov. Holotype male: 38 = paraproct in lateral view;
39 = left gonopod in left lateral view; 40 = left gonopod in ventral view.

females; OPC).% XOTL]s GLVWUMBW d HEiyrRatbgyLObmed after the name of locus
open brook beneath Mt. Kaptine, N£B.199]  typicus, a noun in apposition.
E20£7.3381 1600 m, 21.VI.2012, leg. ZHKp U
T..RYiFV ' 0XUiQ\L IHPDOHV 23 Hotidobialakmosa2 OiK VS QRY
_ _ T _ (Figures 4143, Map 6)

Diagnosis Most close toNotidobia bizensis
Malicky & Sipahiler, 1993, but differs by the Material examined Holotype: Greece Thes-
more produced dorsal spine-like process on thesaly, Trikala peripheral unit, Lakmos Mts. Chal-
terminal hook-formation of the paraproct and the ikj, open torrent and brook N of the village, 1225
hook is straight, not curved. The lateral profile of p 1 f T ( f,9V.2D11 leg. J.
the gonopod differently shaped as well as in RQWVFKiIiQ ' O0XUiQ\L 6]HGHUMHYV

lateral view the ventromarginal spine-like process male, HNHM). Paratypes: same as holotype (7
is significantly shorter than the ventro-basomesalmales, HNHM).

process.
Diagnosis Most close toNotidobia vaillanti
Description Male (in alcohol). Dark castanean sp. nov., but differs by the more pronounced
species. Cephalic and thoracic sclerites darkpointed dorsal spine-like process on the terminal
brown, almost black especially on the dorsum; hook-formation of the paraproct and the hook is
appendages including legs lighter brown; haus-longer, more slender and less curved. The lateral
tellum and intersclerital membranous tegumentsprofile of the gonopod differently shaped having
whitish. Forewing length 11 mm; wing membrane the apical region more slender and posterad
brown, densely covered with decumbent setae.  directed as well as in ventral view the ventro-
Male genitalia Pointed dorsal spine-like basomesal spine-like process is small, not long.
process on the terminal hook-formation of the
paraproct very produced, upward directed. The Description Male (in alcohol). Dark castanean
lateral profile of the gonopod differently shaped species. Cephalic and thoracic sclerites dark
as well as in lateral view the ventromarginal brown, almost black especially on the dorsum;
spine-like process is significantly shorter than the appendages including legs lighter brown; haus-
ventro-basomesal process. tellum and intersclerital membranous teguments
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Figures 41 #43. Notidobia lakmosa2 O | 8p. nov. Holotype male: 41= paraproct in lateral view;
42 = left gonopod in left lateral view; 43 = left gonopod in ventral view.

whitish. Forewing length 11 mm; wing membrane Notidobia melanopteraStein, 1862: Malicky 1978:
brown, densely covered with decumbent setae. Atein (1863) beschrieb eindotidobia melano-

Male genitalia The dorsal spine-like process ~ Pteraaus Griechenland; der genau Fundort istinich
on the terminal hook-formation of the paraproct bekannt. Von Originalmaterial ist nur 1 Weibchen

. . : erhalten, das sich im Zoologischen Museum der
pointed pronounced and the hook apical margin  Humboldt-8 QLYHUVLWIW LQ %HUOLQ EHI
directed almost straight ventrad. The lateral pro-Notidobia melanopteréStein, 1862: Sipahiler & Ma-
file of the gonopod with posterad directed apical licky 1987:103: Aotidobia melanopteraStein,
region as well as in lateral view the ventro- GLH I-U d¢emieH RitteQriechenlands
basomesal spine-like process is small, the margi- 9ehalten worden war.

T : : Notidobia melanopterétein, 1862: Malicky & Sipa-
nalj S?'nz like prO((:jess is long, upward directed hiler 1993:471: Al. melanopterakommt nur in
and slender pointed. Mittel-Griechenland vor.

Notidobia melanopteraStein, 1862: Malicky 2005:
Etymology Coined after the name of locus 131: Maten: LSreec€ .U+SHU 0BeXik X P

typicus, a noun in apposition. , (Holotypus);
Notidobia melanopteraStein, 1862 Material examinedGreece Iti GR56 zw. Kas-
, tanea u. Katafigion, N380f E22A7 7 1400 m,
(Figurers 4446, Map 6) 8.V1.1987, leg. H. Malicky (10 males, 1 female;
OPC).

Notidobia melanoptersStein, 1862:415 &0. Notido-

bia melanopteram. Piceo nigra, antennis, alis  New dia%nosi.sAccordin to the lateral profile
SHGLEXVTXH IXOLIJLQRVLV /RQy th& Bdhepod %anf e kbt dorsal spine-like

DODU VXSHU N@.‘U\D Cliiais Lifin. process on the terminal hook-formation of the
(atrata Fabr.) unterscheidet sich diese Art haupt-

araproct thi ies i idobia
VIFKOLFK GXUFK GLH *U[IVH xqPRaranract this SReaies is m WW}SM :
Beine. Nur diese eine griechische Sericostomide insah%ﬂ‘(la:allcky & ég}pahlfer, (ﬁg&g’ butdistinctly

GHU . 6DPPOXQJ zZXUGH YRQ 8iffers by.le;lgng ang glender hook formation of
sandt” the paraproct, short and robust as well as rounded

Notidobia melanoptera6 W H L Q O DXt 0 Hapicad atN. salihli as well as the mesad shifted
3: AOHKUHUH f XQ G(GentaUGBeétcel) v Lmarginal spine like process pointed and slender,
(Apfelbeck). not robust and blunt.
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Figures 44 #6.Notidobia melanopter&tein, 1862. Male: 44 = paraproct in lateral view;
45 = left gonopod in left lateral view; 46 = left gonopod in ventral view.

Figures 47 #9.Notidobia nekibe. OD SiO H N ale: 47 Oparaproct in lateral view;
48 = left gonopod in left lateral view; 49 = left gonopod in ventral view.

Notidobia nekibe. 0 D Si0O H N KRUos FRXQW\ .RORQMs PXQLFLS
: roadside spring W of the town, 575 m,
(Figures 49, Map 6) 1 F o f 9 OHJ 7
_— - - . _RYiFV ' 0OXUiQ\L 3 20DMRV P
Notidob kbe .ODSIOHN 4 G
otropa  Nembe ' e o .RORQMs GLVWULFW *UDPPRV OW

MSchwarz, die Hinterschienen und Hintertarsi hell
gelbbraun, noch heller als beiliaris, seiden- EURRN ( RI WKH YLOQODJW 1 f
P 7 .RYFFV ' O

JOIQIHA G - D QlQenigan) (Apfelbeck): 43.4671
UiQ\L PDOHROR®MS GLVWULFW

Material examined Albania *MLURNDOMWSUBSHKRYs VSULQJ ddastr WKH 5
FRXQW\ 7HSHOHQs PXQLFLSDALW\ .XVUYHOHYX6%*nUW.05/2014,
6WUHDP ( RI 3URJRQDW , P7 1RYiFV ¢ QOXtdales)\l female; OPC).

( f fOHJ 3 -XKiVvV] 7 .RYRPBRQMs GarvaghlUlarfg&Vspritlg and its
0XUiQ\LVI.2018 (3 male, 1 female; OPC). RXWOHW LQ WDOO UXVK VWDQGYV
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170341 ( f , 99p m, 11.vV.2014, T. Ko- 58.44,E f 48.24',1010m, 13.V.2014 leg. Z.

YiFV ' 0XU2Qndes, 3 females; OPC). % DULQD ' 3LINy * 3XVNiV PDO
Erseke County, Grammos Mts, 2.8 km E of Starje, OPC). Elbasan district ShushiceBurimi te

valley of Alikolare stream NW of Mt. Qukapeci, Byshekut, 175 m asl. (limestone rocks stream)

1864 m, N40.36128p E20.75458(f19.VI11.2006, N41.1005f E20.1249f OHJ )HKpL
OHJ = %DULQD 7 3LINy ' 1pPHWK (09 HlVemale;D0PE). Alba-

+1+0 3HULIHUL %HUDW 'DUGKYIDEHOHOWWSs1 VsBRKHMW YLPODJ
RI dXND 3DUW,IN]DfQ 45.0234,E f 07.0881 1175 m, 4.VI.2013, leg. H. Ibrahimi, (2

4 94.608, 9.IV.2006, leg. Z. Barina, T3L 1y males, 1 female; DBFMNSUP)7HSHOHQs 8ML
D. 3LINY¥ male, HNHM). Skrapar County JWRIWs 1 f T (166 m. 2.V

Backe, spring section of River Mrbreti, under Mt. 2013, leg. H. lbrahimi. (3 males. DBFM NSUP
Fagekuq, 1969m, 5.VII.2006, leg. Z. Barina, T. 6NUDSDU  %DoNs YLOODJH 1 f
PLIND. PLINY male, 2 females, HNHM). 24.8331 1750 m. 1.VI.2013leg. H. Ibrahimi (1

Skrapa County, Backe, stream under the pass behale, 1 female; DBFMNSUP). Mt. Tomor, near

tween Mt. Frengu and Mt Fagekug, 1913 m, Uianik, N40.6148f E020.194% 1476 m, 15.VII.
4.VI11.2005, leg. Z. Barina, T. PI1 NyD. PL | N5 2018, leg. S. Beshkov & A. NalhImIC (3 males, 1

males, 2 females, HNHM). Skrapar county, Cere-fémale; OPC).6DUDQGs 'LVWULFW 9ULC

mica stream W of the village, 1534m, 6.vil.2006, YLYHU /XPL L 3DYOOsvV P 1

leg. Z. Barina, T. R IN&yD. PLINg males, 1 OHJ = %DULQD ' 3LINy (2 3XVNi
female, HNHM). 6NUDSDU FRXQW\ %/g‘# B {eMele; @ifreece loannina county,

- 0 f Mets ,éﬁglet VA1987 VSULQJ f 1
Krojmbret sSULQJ 1( Rl %DFNs EH %| ?jﬂc})(fé 0 fggﬁmQ 13\, 2006, 1o, L.

2\]5>.<1521[1) %G?Sm )le.Tv'ﬁl%Bg Ie:é].HZ[.) I|=\|| \K,(pﬁlljl éé' QL. 'KRQW V& DI XU i2Lmales,
’ ; HNHM). loannina county, Kalpaki, Vellas Mo-

HNEW). Skrapar County, under the Mt Osto- QDVWHUL NDUVWILF vSGeey 1
' ’ : 419m, 12.V.2006, leg. L. DQ)1I. KR Q W \&F K i Q

vica, 1960m, 6.VI1.2006, leg. Z. Barina, TiflPy .
& D. PLINY males, 1 female, HNHM)9 O R U D. MXUi@2lmales, 1 female, HNHM)West

FRXQW\ &LNs OWV VSULQJ 1%%6%%%§§%‘@8§'&e%\9% Neapoli

. , L L I'( RI WKH FL'
LB (g me e v (O Y ) R
€g. L. DI &AL ! ! 0XUiQ\ DOHV, IHPDOH- 23&
r(r)lales, HNHM). 6NUDSDU GLVWULF thérgd \G%HE&((&SE §pr91§vby the Venetikos River

1 f 1B.2 ( f 3140, 1610 m, 29.V.2013, P 7 RYiFV ' 0XUiQ\L p

. . . . .

OHJ 3 -XKiV] 7 .RYiFV 0 Delfal: oPC)RE¥N IS Hp 5DGDYDF P
(19 males, 4 females; OPC). Diber district, Deje 9 OHJ 3DSS +RBHMYW BMpFK
Mts. Sidestream of the Varoshit stream alongthe\ys UL 0J DUHD RI 'ULQL L %DUGKsS °

URDG WR /XUH DUHD , Pmale,l OrC .Macgdonia, Polog region, Bistra

( T 9 OHJ = %DULRD Gifithie Ytream at the village, 1435 m,
OXUiQ\L " 3LINy 8MYDUL PPOIHV ﬂIH(P[}O,Hll\m“. 2010, leg. D
HNHM). Mat district, Deje Mts. Hurdhe Muhur, 3| Ny = %DULQD P®aQ kY- +1+0

RSHQ EURRN ( RI WKH YLOODJiRQ aBul3dbQLdD %R]JRYFH RSHC
( f ,f20.V.2010 leg. Z. Barina & D. YLOODJH 1 f 47.7967154% m, 24.
3LINYy PDOHMs, HNHMP Do XOTL N 3 -XKiV] 7 .RYIiFV ' O0XUi
GLVWULFW dHUPHQLNs OWV VWiales @QPGLOWHGEQFYMILRNP .R&XI 0)
RI %L]s 1225 1( f 0415',1390 m, brook in bushy alpine grassland towards Ski Ko-

9 OHJ 3 -XKiV] 7 .RYIRXI*10pJRV ¢ ( [1610 M, 25/I.

* 3XVNiV PDOHV IBPNDOHYV  23&XKiV] 7 .RYiFV ' 0XUiQ\L
District, rocky stream above Blinisht, NA& 1 OPC).
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Remarks Notidobia nekibe .ODSiOHN
the nominate species of the complex is a very a-
bundant inhabitant of spring areas, spring streams,
small streams in Kosovo, Albania, Macedonia and
Greece. According to the commonality and loca-
lity principles the possible ancestral species of the
complexNotidobia nekibéds split fromNotidobia
ciliaris by developing the unique character state
of the paraproctal head of the heavily sclerotized
downward curving hook formation an unique
genetical integration in the entire Sericostoma-

Notidobia nogradorum2 O i K

hook; (3) the two spine-shaped processes on the
basomesal surface of the gonopod with separated
individual bases, not with long joint basal pldte.

Aype material+Holotype, male, HNHM. Albania,

.RUFs GLVWULFW =YLULQH 7ULIWL
835 m, N40A7.6441 E2044.128, 24.V.2007, leg.

= %DULQD &V 1pPHWK 3LINy F
ODOLFN\

A have directly compared the holotype Nbti-

dobia nogradorunwith the holotype oN. bizensis

and found no differences in all relevant characters.

Both species have been described from Albania.

Notidobia nogradorum 2 O i K Notidobia

tidae family. This specific character state of the
bizensisMalicky & Sipahiler 1993. nov. syn.

paraproctal terminalia is combined with a single
pair of ventromarginal spine-like process. The _ _ .
ventral mesobasal spine-like process lacking at its Material examinedHolotype:Albania . RUFs
ancestral specie¥otidobia ciliaris but present at  district, Zvirine, Trifti Spring N of village, 835 m,

all the other species of the complex everNat N40A7.6441 E20A4.128, 24.v.2007, leg. Z.
sagarraiintegrated independently very far, is also %»DULQD &V 1pPHWK ° 3LINy P

absent aN. nekibe. ) ) o
New diagnosisMost close tdNotidobia bizen-

Examining one population from Kosovo, 24 sis Malicky & Sipahiler, 1993, but differs by the
populations from Albania, three populations from l€ss pointed and posterad, not upward directed
Macedonia and four populations from Greece, wedorsal spine-like process on the terminal hook-
have recorded the paraproctal hook formationformation of the paraproct and the hook is longer
rather stable, but the ventromarginal spine-like and slender. The lateral profile of the gonopod
process exhibited significant unstability.lateral  differently shaped as well as in lateral view the
profile it is characterized with ventrobasal vari- ventro-basomesal and ventromarginal spine-like
ously vestigial additional spine. It may require a Processes are deeply split, not separated only on
special study covering more populations with the apical half having a long fused basal region
more specimens to establish the real nature of anyorming together a common basement.
undergoing speciation processes represented by

this ventrobasal additional spine. Notidobia sagarrai(Navas, 1917)

Notidobia nogradorum?2 O i R010 (Figures 5365)

(Figures 5052, Map 6) Cunia sagarraiNavas, 1917:146: ASDWULD &DWDO
Santa Susana, Montseny, 26 de Abril de 1916.
Notidobia nogradorum 2 O i K 115+ Ahis (Col. m.).”
new species belongs to the homegeneous group of
species: Notidobia melanoptera Stein, 1863 RemarksWe have not got any specimen for a
(Greece),N. nekibe .ODSIOHN  NUHUdétdlled genital study however, the pictures of
sagarrai Nav_as, 1_917 _(m|stake: _Sarc_hma, valid:  gchmid (1949) and Malicky (1983) make possible
Spain), N. bizensisMalicky et Sipahiler, 1993 1, compare them to other species of the complex
(Albania) andN. salihli Malicky et Sipahiler, 1993 i qownward directed hook-like paraproct ter-
(Turkey). It is closest tdN. bizensisbut differs by C L . . . .
having (1) more robust and curve-shaped groovemlnalla. This is an mterestmg species Q|verged
pattern on the IXth dorsum, not slender and inNdependently in Spain far from the relatives, the
straight; (2) the heavily sclerotized pair of para- Other members oNotidobia nekibecomplex so
proctal processes with extremely enlarged dorsaldiverse and populating the Balkan South of

and downcurving hook-formation, not with small Kosovo and western coastal territories of Turkey.
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Figures 50 52. Notidobia nogradorum2 O i K ale:®0 = paraproct in lateral view;
51= left gonopod in left lateral view; 52 = left gonopod in ventral view.

Figures 53 £5. Notidobia sagarraiNavas, 1917). Male: 53 = paraproct in lateral view;
54= |eft gonopod in left lateral view; 55 = left gonopod in ventral view.

Its genital structure suggests a diversification Notidobia salihliMalicky & Sipahiler, 1993
from the same genetical background anc_i re_alised (Figures 5658, Map 6)
by the random rearrangement and combination of
the same components of the ancient species of th&lotidobia salihliMalicky & Sipahiler, 1993:471472:
genusNotidobia ciliaris However, the genetical A+RORWI\SXV f 7XU N '_,'\ OH'R
combination of components has produced the 26 p6 %, 0 m, 19.V.1992, leg Malicky.
hook formation on the paraproctal terminal with- ~ Material examinedParatypesTurkey, 19 km
out any dorsal spine-like process present at allS Salihli, N3823 E28 051 1000m, 22.V.1992

other members of th&lotidobia nekibespecies leg. H. Malicky & F. Sipahiler (7 males, 2 fe-

complex. males, OPC).
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New diagnosisAccording to the lateral profle DBFMNSUP. Midstream area of Lepenc River,
of the paraproct most close Motidobia kerkina  Brod village, Sharr Mountains. N42.26§4
sp. nov., but differs by the periphallic organ of E21.1261f 702 m, 19.V1.2013, leg. H. Ibrahimi
gonopod having rectanm shape, not S-form (4 males, 1 female, OPC). Upstream area of Le-
shaped as well as by the less pronounced pointegenc River, Sharr Mountains. N42.1813
dorsal spine-like process on the terminal hook- E20.9781f 1465 m, 05.VI1.2010, leg. H. Ibrahimi
formation of the paraproct and the hook is (1 male, 1 female; DBFMNSUP).
distinctly rounded apicad.

Diagnosis Most close toNotidobia lakmosa

Notidobia vaillanti 2 O | K L Q o&Rliggahim i, sp. nov., but differs by the posterad curving
Sp. nov. pointed dorsal spine-like process on the terminal
(Figures 5961, Map 6) hook-formation of the paraproct and the hook is

shorter, more robust and more curved. The lateral
Notidobia salihi ODOLFN\ 6LSDKLOHU Pprofile obthe gonopod differently shaped having
.RYIiFV . Misidentification. the apical region rounded withoud pronounced
posterad direction as well as in ventral view the
Material examined Holotype: Macedoniag ventro-basomesal spine-like process is longer.
3RORJ UHJLRQ &abuU 30DQLQD %R]JRYFH RSHQ VWUHDP
EURRNY DQG VHHSV : RI WKH Y IDescriptbbH Male (i alcohof). Dark castanean
( f , 1880 m, 24/1 3 -XKiV] spécies. Cephalic and thoracic sclerites dark
.RYiFV ' 0XUn@lel,. OPC). Paratypes brown, almost black especially on the dorsum;
same as holotype (5 male, 1 female, QPC appendages including legs lighter brown; haustel-
Kosovo, Midstream area of Lepenc River, Brod lum and intersclerital membranous teguments
village, Sharr Mountains. N42.2694E21.1261f whitish. Forewing length 11 mm; wing membrane
702 m, 18.VI.2013 leg. H. lbrahimi (2 males, brown, densely covered with decumbent setae.

Figures 56 £8. Notidobia salihliMalicky & Sipahiler, 1993. Male: 56 = paraproct in lateral view;
57= left gonopod in left lateral view; 58 = left gonopod in ventral view.
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Figures5961. Notidobia vaillanti 2 O i K 9 L&Qwr&hign, sp. nov. Holotype male: 59 = paraproct in lateral view;
60 = left gonopod in left lateral view; 61= left gonopod in ventral view.

Male genitalia The dorsal spine-like process Sericostoma flavicorn&chneider, 1845
on the terminal hook-formation of the paraproct
pointed pronounced and turning posterad the hook Material examinedAlbania, Delvina Region,
formation robust and curving. The lateral profile between Bistrica Village and Syri i Kalter, 127 m,
of the gonopod with rounded apical regias 1 f 5B, ( f M 13.V.2017, leg. S.
broad as the basal region; in lateral view the Beshkov & A. Nahirnic (4 males, 1 female; OPC).
ventro-basomesal spine-like process is long, the
marginal spine-like process is pointed, laterad Sericostoma schneideKolenati, 1848
directed.

Material examinedBulgaria, W Stara Planina

Etymology We have dedicated this remarkable Mts. Gushovski Monastir above Tchiprovtzi
member of theNotidobia nekibespecies complex Town, N43.3661f E22.8402f 808 m, 26.VI.
recently collected in Macedonia and Kosovo to 2021, leg. S. Beshkov & A. Nahirnic-Beshkova (1
our colleague) UDQORLY 9DLOODQW =DHR \ORCL P/% RSiavd DRaiha Mts, Zareza
studies on the European species of the genu§cheshma above Tchuprene on Tchuprenska Re-
Wormaldia contributed significantly to our re- ka river, 674m, N43.4874, E22.61$424.VI.
visory works onWormaldia both in the Balkan 2021f OHJ 6 %HVKNR Y-Besikovd DKLU C

mountain ranges and in western Europe. (40 males, 10 females; OPC).
Oecismus mucidu$/icLachlan, 1876 Sericostoma turbatunMcLachlan, 1876
Material examined Albania, . R U d=&gion, Material examinedBulgaria, Kraljevo, above
'DUGKD P 3M,f(T1f 3B, .DPHQLFD 9LOODJH 6WRORYL O0W

26.6.2017 meadow near stream wWaalix, Fagus 3697, E0204198", 688 m, 4.VI.2021, leg. S.
forest and hill withAstragalus lamps, light traps Beshkov & A. Nahirnic-Beshkova (1 mal&
leg. S. Beshkov & A. Nahirnic (1 male, OPC). females; OPC).
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