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Abstract. Lumpers, focussing between gross and molecular morphologies gledtimg fine phenmics, highly underesti-
mate biodiversity. 7KH RXWGDWHG OXPSHUSYV Dtohvikilag/of Eurbpeaf A@hapGera\(Keld etlaV 2018) i&
revisited and some theoretical background of why and howliteedée phylogenetic-retigenetic incipient species is outlined
very briefly. We expose the adverse effect of lumpers in ordémpoove by fine phenomics the detection of the fine
structure of the local genetic resources, the most valuable and most dpp@nificomponents, the endemics of the particular
ecosystems.

In the ltalian caddisfly fauna we have recorded, treated or reviseshéitées complex status Bfectrocnemia geni-
culata, Tinodes divesDiplectrona atra Rhyacophila praemorsd&. pubescen®. vulgaris, Drusus graecus, D. discolor D.
muelleri, D. flavipennis, D. mixtus, D. spelaeus, D. alpinus, D. nebulicola, Limngphigima Raised the subspecies status
to phylogenetic-retigenetic incipient species ranklgctrocnemia calabricéMalicky, 1971 stat. nov.JTinodes cantabricus
Botosaneanau & Gonzalez, 2001 stat. restit., stat. Aawodes consiglioiBotosaneanu, 1980 stat. nokinodes jeekeli
Botosaneanu, 1980, stat restit., stat. nBmodes romaniuludoretti, Cianficconi, Campadelli & Crudele, 1999 stat. nov.
Described 21 new specied/ormaldia ameliaesp. nov.,W. duplasp. nov.,W. joanisp. nov.,W. marilouaesp. nov.,W.
reggellasp. nov. W. toscanicasp. nov.Diplectrona liguricasp. nov.Rhyacophila abruzzicap. nov. R. harmasasp. nov.,

R. liguricasp. nov.R. pilosasp. nov.Prusus oblossp. nov.D. cerretosp. nov.D. dondenasp. nov.D. tagoltsp. nov.D.
hatras sp. nov.,D. granparadisosp. nov.,D. camposilvancsp. nov.,Limnephilus logosp. nov.,Chaetopteryx kimerap.
nov., Consorophylax juliaep. nov.

Keywords. Italia, caddisflies, fine phenomics, new species complexes, nevespeci

INTRODUCTION pubescens R. vulgaris Drusus graecus D.
discolor, D. muelleri D. flavipennis D. mixtus
orking on Italian Trichoptera we have D. spelaeusD. alpinus D. nebulicola Limnephi-
faced again the fully documented fact lus stigma
20i&t al. 2015, 2017) that several poorly
NQRZQ RU Wilely Di€ribute@ ahd highly Unfortunately W KH O XcRpatity wWHile na-
varying” V S H BfLIdnvpers represent actually vigating between gross and molecular morpho-
several closely related sibling species forming to-logies and embarrasingly focussing on the chi-
JHWKHU D SK\ORJHQHWLF RU uWBriietidwatibn bf the/taxbrothid \WWcbirgruérideX
et al. 2020b) species complex with various num- 2 O eKal. 2019) neglects the rich high-tech and
bers of species. In the present study on the Italiarhigh-throughput arsenal of fine phenomics. Lum-
Trichoptera the following species complexes havepers highly underestimate biodiversity. They are
been listed, partially or completely treated or re- simply unable to recover the fine structure of local
vised: Plectrocnemia geniculataTinodes dives genetic resources, the most valuable and most
Diplectrona atra Rhyacophila praemorsaR. specific living components, the endemics of the
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particular ecosystems. Such an outda@& P S H Ughd drawn species. They are looking and search-
attitude is practiced and fixed in the Distribution ing similar character states mostly by gross phe-
Atlas of European Trichoptera (Net al. 2018) nomics instead of looking divergences by fine
This limited epistemic capacity of Neet al. phenomics. Driven by modern folk-taléjs gross
(2018) resulted in numerous unjustified taxono- morphology is decorated by virtual molecular
mic acts omitting 15 well-documented wonderful taxonomy with incongruent semiotics and semio-
local endemics just from the list of Italian Tri- logy, and without real semantic content and with
choptera as registered recently (Lodovici & Valle, inadequateK HU P H Q H X & bIF20188.0 i K
2020). Moreover, these unjustified taxonomic acts

were created without examination of types or any  The speciation trait was discovered by study-
other comparative materials and realised simply ining caddisfliesin the sky islands of high altitude
declarations either by considering the validity of aquatic habitats along the European mountain
incipient phylogenetic species doubtful or esti- ranges in the Carpathians, in the entire Balkans
mating morphological characters in the range of DQG LQ W K Het3aDZV5). Tiidpeciation
variation. Without examining and evaluating the super trait was productive to delineate closely
entities themselves this is a typical apophanticrelated phylogenetic incipient sibling species in
(declaratory) treatment of taxa. Additionally, they various taxa, particularly in the Hydropsychidae

mix vectorial divergences of adaptive traits and |DPLO\ 20iR018b, POiIK  -DQ GH 9UL|

scalar variances of neutral traits2 Oiét al. 2019). The subtle and stable divergences are

2019). We consider necessary here to revisit andi€licate, look tiny for the human eye of limited
repeate again very briefly some theoretical back-capacity or negligible by unsophisticated mental
ground of why it is important and how it is pos- approach. But they are rather robust on the co-

sible to delineate phylogenetic-retigenetic incipi- Pulatory level of caddisflies to produce selective
signals of stimulatory effects for mate recognition

ent species. in building the reproductive isolation in earl
Reuvisiting the reticulated chimeric stages of reproductive isolation2 O | K 'R
J " ; alleviate our human blindness one has to apply the
Incipient species population thinking and examine more specimens

_ o in more populations in order to produce diverged
Slowly we are learning that any entity in the WwuUpLW PDWULFHV RI VHY#dUDO
universe is quantified by permanent quantum rear-2015). These matrices of speciation traits with
rangement and forms variously related ephemeraimany specimens multiply our visual capacity and
complexes. Many, if not most of the living enti- help our epistemic trials in entity resolutions. The
ties, the species of taxonomy, are also compose@arly speciation product is the phylogenetic-reti-
of several, subtly but stably diverged incipient genetic incipient sibling species. The dubious
species. Similarly,+ HLGHJJHU TV K XP D£bdpédiaé Mrid Qacés have been taken out from
of beingin-the world creates and tries to maintain science, especially by recognising the reticulated
its being with understanding that is with clas- nature of divergences and replaced by incipient
sifying his own momentum in relation to every phylogenetic species2 O eKal.2018a).
environing moment.
It is shocking for lumpers of gross morphology
In the practice of folk taxonomy the putative to learn how complex genetic network of elab-
species princi@ of dwide distribution with high  orated quantitative trait loci composed of thou-
variability “ represents a typical epistemic pseudo- sands of sequence loci with additive small effects
model of lumpers, who are compromised with, is producing and stabilising minor adaptive shape
and stucked intoheir low-resolution power when divergences in the incipient sibling species
trying to determine a species by relating it to the (McNeill et al. 2011). A simple curvature shape
most similar taxon among the known, describeddivergences of aedeagus almost indiscernible em-
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pirically, undetectable reliably by visual expe- XQLYHUVDO UHDOLW\ 7D[RQRPLV)
riences, measurable only by geometric morpho-this network of reality into distinct hierarchy of

metrics (Francet al. 2006) involves multitude of taxa are fundamentally and theoretically artificial
quantitative trait loci both in protein coding se- 2 O eKal.2020b), not phylogenetic and far from
guences and in gene expression level (Scletfer being natural.

al. 2011). Among the detected 8000 sequence loci

(genes?) 2261 sequence loci were differentially MATERIAL AND METHODS

expressed between species (Mastyal. 2011).

These shape divergences are created by complex This study on the lItalian Trichoptera is based
organisational network of genetic processes inon material collected by the second author Gilles
synergic cooperation of several thousand se-9LQOoRQ PRVWO\ LQ GXELQJ F
quences in numerous guantitative trait loci, Some of the related comparative materials have
superimposed by epistatic and epigenetic inter-been collected mostly by the first and the third
actions, and maintained by complex network of authors. Most of the materials, including types
protective mechanisms 2 O iK 20iK. KDYH EHHQ GHSRVLWHG LQ WKH
These adaptive shape divergences are quite smalection, Debrecen, Hungary, under national pro-

for human capacities to recognise them properly,tection by the Hungarian Natural History Muse-
particularly if taxonomy is confined to gross um, Budapest (OPC).

phenomics.
Depositories
The function of lumpers and splitters is
realised on four epistemic levels2 Oi& al. &LYLF 1DWXUDO 6FLHQFH OXVHXP 3( &
2020a): (1) the lumpsrare looking for simi- Italy (CNSMB)

i ; <+ National Museum, Prague, Czech Republic (NMPC)
larities by gross phenomics and perform the first 20iK 3ULYDWH &ROOHFWLRQ 'HEUHFH

phase of taxonomy determining taxa_on SpeCi_eS national protection by the Hungarian Natural
complex level; (2) the second phase is the split-  pistory Museum, Budapest (OPC).
W Hpérfovmancen searching divergent character

states by fine phenomics in the species complex; TAXONOMY
(3) the third phase relies on population samples in
order to examine the stability or variability ranges Annulipalpia

of the divergent state of diagnostic characters; (4)

the fourth phase is to search the potential spe- Philopotamoidea superfamily

ciation super trait having the most diverse and Philopotamidae
\S/;"’IISE shape divergees with high diagnostic Philopotamus ludificatusMcLachlan, 1878

: . : Material examinedltaly , Maritime Alps, S.E.

Even with careful focus on these epistemic le- Pratolungo, Vallone di Riofreddo, big torrent,
vels, a natural classification by the branching 44.2484N, 7.176E, 1500 m, 10.08.2020, leg.
principle of phylogeny is almost an unreal naive »| o oHvV 9L QoRQ PDOHValy, IHPDO
believe. Taxonomic incongruences produce al-Grajan Alps, Viu Valley, Borgial, big torrent,
most unlimited number of character trees inside 45 203N, 7.302E, 1500 m, 26.V1.2020, leg. Gilles
every single species tree. Phylogeny is only theyj Qo R Q P D O Htaly, R&®ern Apen-
surface. The organisation of I|V|ng or any entities nines’ Toscane, Croce Arcana, Spring and brook-
are reticulated netlike in the deep. Stochastic net{et, 44.129N, 10.76E, 1450 m, 8.V1.2020, leg.
working of scalar-dependehblogenyon univer- *LOOHV @aLmaERQPC). ltaly, Emilifro-
sal scale and vectoriaetigeny on partial scales magna: Passo delle Radici, Nd slope, 1430 m,
are acting behind any speciation processes: Holorbrook, 44.197N, 10.501E, 4.VI.2020, leg. Gilles
(the Whole) and Rete (the Network) dictate the 9LQoRQ COPD)OHV
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Philopotamus montanu®onovan, 1813 OPC). Paratypes: same as holotype (2 males,
OPC).
Material examineditaly , Basilicata, Lagoneg-
ro, Reserva regionale Lago Laudemio, big resur- Diagnosis. Having character combination of
gence, 1300 m, 40.154N, 15.821E, 10.VI.20, leg.the (1) parallel-sided, not tapering harpago with
*L O OHYWn 93 RQales, OPC). ltaly, Calabria, narrowing harpago head, of the (2) terminal of
Sila grande, many lateral springs, 1580-1650 m,segmHQW ; ZLWK FDSLWDWH 3KHDG"

39.32N, 16.401E, 11.VI.2@HJ *LOOHYV 9ISepamce pointed process and of the (3)
males, 4 females; OPC). endothecal spine pattern without clusters of small

spines and (4) with 8 variously shaped and
sized spines this new species is a member of the
Wormaldia charalambspecies group; in spite of

Material examined ltaly, Emilia-Romagna; & Small additional spine is present and the
Passo delle Radici, Nd slope, 1430 m, brook endothecal spine pattern is with five spines.

' liaesp. nov. is a sibling species of
44.197N, 10.501E, 4.VI.20200HJ *LOOHYV wq_” EgPI% me .
(8 males, 6 females; OPC). orntaldia marilouaesp. nov., but diverged by

the abbreviation of the head of segment X, by the

. . . cerci having no pronounced ventroapical

Wormaldia ameliae2 O 1K 9 L (3p.RQ. narrowing extension and by the endothecal spine
(Figures 188, Map 1, Photo 1) pattern of five differently shaped spines.

Philopotamus variegatu$copoli, 1763

Material examinedHolotype:Italy, Toscana, Description.Male (in alcohol). Medium-sized
Val di Luce, brook, 44.123N, 10.628E, 1600 brown animal. Sclerites medium brown, setal
P 9, OHJ *LOOHV 9 MamsR@th on AEad bBhd thorax and legs brown.

Figures 18. Wormaldia ameliasp. nov. Holotype male: 1 = male genitalia in left lateral viewn2esal excision on tergite
VIII and segment X with cerci in dorsal view, 3 = phallic organ withéhdothecal spine pattern in left lateral view.
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Map 1. Distribution ofWormaldiaspecies (full circles represent the type localities).

Maxillary palp formula is H-IV-IlI-V. Forewing Character combination (1) Dorso-subapical
length 7 mm. Spur formula is 244. point of segment X is a small pointed process,
Male genitalia Segment X characterized by visible in lateral profile at the top. (2) Apex of
broader parallel-sided apex in dorsal view, and bysegment X short semicircular. (3) Apex of cerci
a small dorsal slightly anterad directed pointed without ventroapical narrowing extension. (4)
subapical process visible in lateral view; apex Ventromesal projection of cerci present. (5)
short semicircular in lateral view; the ending is Harpagones parallel-sided with narrowing apex.
armed with sensory structures sénsilla basi- (7) Five spines present in endotheca without small

conica(pegs) oisensilla coeloconicépitted pegs)  spine clusters.

both on the very dorsal ending of the narrowing

apex as well as on the sublateral broadening. Cer- Etymology We dedicate this unique species,

ci slender in dorsal view with ventromesad turn- the second Italian member of th&ormaldia

ing apex and its lateral profile is broader without charalambi VSHFLHV JURXS WR $PpOLI
ventroapical narrowing extension. Gonopods very daughter of the second author.

produced, coxopodite and harpago with almost

equal length; harpagones parallel-sided with ~ Wormaldia botosaneanuMoretti, 1981

pointed apex in lateral view. Phallic organ with (Map 1)

eversible membranous endotheca containing five

spines without small spine clusters; four larger = Material examined ltaly, Liguria, Beigua,

spines almost with equal length, and one smallbrook and spring, 44.427N, 8.543E, 1060 m,

spine. 9, OHJ *LOOHYV 9LQORQ PD
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Wormaldia cianficconiaeNeu, 2017 groups of small spine clusters and by a pair of
(Map 1) similarly shaped and sized stout doubled spines.

Material ineditaly . C 2 Sabat Description. Male (in alcohol). Large-sized

viaterial examineditaly, “.ampania, -abato, n.oun animal. Sclerites medium brown, setal
spring Sabato tributary, 41.026N, 14.783E, 200W s b?} hea. d thorax and legs brown
P 9, . .O H ‘J. *LOOHV 9LQo I:‘)l\ﬁlxillary E?aﬁ?%rmglf H-1V-IlI-V. Forewing
Italy, Abruzzi, Prati di Tivo, brooks very steep, len

42.514N,13.573E, 1370m, 14.V1.2020, leg. Gilles gtl\r)ljemgrr;.nigﬁ;fgg;l;ﬁ i‘ﬁaracterized by
9LQORQ P D Oltdly, Alx@z&i: Prati di

g . . narrowng apex in dorsal view, and by a small
Tivo, spring with mosses below the water g ap : y

dorsal pointed subapical process visible in lateral
captage, 42.514N,13.573E, 1370 m, 9'|X'2020’vi2é pex elongated semicircular almost ovoid in

OHJ *LOOHV 9LQOoRQ PDOHYV la view; the pointed subapical process is
duplicated in the triangular form of the elevated
anterior edge of the subapical concavity, the end-
(Map 1) ing is armed with sensory structures s#nsilla
basiconica(pegs) orsensilla coeloconicdpitted
Material examineditaly , Maritime Alps, S.E.  pegs) both on the very dorsal ending of the round-
Pratolungo, Vallone di Riofreddo, big torrent, edapex as well as on the sublateral broadening.
44.2484N, 7.176E, 1500 m, 10.08.2020, leg. Cerci slender with laterad turning apex in dorsal
*LOOHV 9LQORQ ItaBD3paiaN Als3 & view. Gonopods very produced, coxopodite and
Gran Paradiso Massif, > Dondenaz, spring +harpago with almost equal length; harpagones
cascade, 45.612N, 7.523E, 2400 m, 11.1X.2020,parallel-sided with strong middle constriction in
leg. GIOOHYV 9LQORQ P DPO)LV laiePaD \@eW Wroducing a clavate apex. Phallic or-
gan with eversible membranous endotheca con-
Wormaldia dupla2 OiK 9L (3p.R&y. taining several small spine clusters with various
(Figures 48, Map 1, Photo 2) spine_s and a pair of stout spines similarly shaped
and sied
Character combination(1) Dorso-subapical
point of segment X is a small pointed process,
visible in lateral profile as the top formed by the
apical right-angle of the dorsal concavity. (2)
Apex of segment X elongated semicircular. (3)
Apex of cerci rounded. (4) Ventromesal projec-
tion of cerci lacking. (5) Harpagones parallel-
) o sided with strong middle constriction. (7) Single
dupla sp. nov. belongs to thé/ormaldia occipi-  gjender basal spine lacking. (8) Proximal pair of
talis species group but,ith incomplete endothe-  ¢jysters of small spines disintegrated. (9) Distal
cal spine system this new species is not a membeﬁair of clusters present disintegrated. (10) Single

of the W. occipitalis species complex. Most re- pajr of similar stout spines present. (11) No
sembles toW. echinataTobias, 1995 described arching cluster of small spines developed.

from France, but differs by shorter head of seg-

ment X, the doubled subapical pointed process Etymology dupla FRLQHG IRUP
formed by thearterior edge of the subapical con- double in Hungarian, refers to the dorsal subapical
cavity. Among the neutral periphallic organs the pointed process duplicated by the posterior rim of
cerci directed laterad without any mesad turningthe subapical concavity of segment X as well as to
apex as well as the harpago clearly clavate. Thethe presence of a pair of stout spines, doubled
endothecal spine pattern characterized by severaspines.

Wormaldia copiosaMcLachlan, 1868

Material examinedHolotype:Italy , Emilia +
Romagna, Passo delle Radici, South slope,
44.2145N, 10.4875E, 1550m, 30.VI1.2020, leg.
*LOOHV @lh@leRIPE Paratype: same as
holotype (1 male, OPC).

Diagnosis.Having parallel-sided harpagdy.

3G X
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Figures 46. Wormaldia duplasp. nov. Holotype male: 4 = male genitalia in left lateral view, 5 = naasésion on tergite VIII
and segment X with cerci in dorsal view, 6 = phallic organ withetiidothecal spine pattern in left lateral view.

Wormaldia gattolliatiMalicky & Graf, 2017 Description.Male (in alcohol). Medium-sized
(Map 1) brown animal. Sclerites medium brown, setal
warts both on head and thorax and legs brown.

, , _ Maxillary palp formula is H-IV-llI-V. Forewing
Material examined.Italy, Northern Apen length 7 mm. Spur formula is 244.

nines, Toscane, Croce Arcana, spring and brook- Male genitalia Segment X characterized by

let, 44.129N, 10.76E, 1450 m, 8.VI.2020, leg. broader apex in dorsal view, and by a small dorsal

*LOOHV 9L @al&® QOPC). ltaly, Emilia- . . ) :
Romagna: Passo delle Radici, Nd slope, 1430 rnsllghtly anterad directed pointed subapical process

9LQORQ OPD)OHYV ’ 9 y

with sensory structures o$ensilla basiconica
L . (pegs) orsensilla coeloconicdpitted pegs) both
Wormaldia joani 201K 9L (3p.R@. on the very dorsal ending of the narrowing apex
(Figures /9, Map 1, Photos &) as well as on the sublateral broadening. Cerci
slender in dorsal view with sharply pointed ven-
Material examined Holotype: Italy, Liguria, tromesad turning apex and its lateral profile is
Beigua, brook and spring, 44.427N 8.543E, 1060broader and supplied with ventroapical narrowing
P 9, OHJ *LOOHV 9L QoR @xtensidbl. OGbnop&d& very produced, harpago
longer than coxopodite; harpagones extremely
Diagnosis. Having character combination of elongated, parallel-sided with narrowing apex in
the tapering harpago and of the terminal of seg-lateral view. Phallic organ with eversible mem-
ment X with capitate KHD G~ DQG ZLWK Gréhbué Bridotiet& edntaining four spines without
pical pointed process this new species is a memsmall spine clusters; comprising one larger spine,
ber of theWormaldia trianguliferaspecies group. two medium-sized spines and a single small
According to the character combination it is a curved spine.
putative member of the/. vercorsiceclade of the Character combination (1) Dorso-subapical
W. subnigraspecies complex. This clade is rather point of segment X is a small pointed process,
incongruent, discordant, chimeric and difficult to visible in lateral profile at the top. (2) Apex of
classify.Wormaldia joanisp. nov. is most close to segment X elongated semicircular. (3) Apex of
W. gattolliati Malicky & Graf, 2017 and toN. cerci with ventroapical narrowing extension. (4)
telva 201K -RKDQVRQ E X W VénhtromddalV prBjectidhK f cerci present, very
extremely elongated and tapering harpago, by thepointed. (5) Harpagones elongated, narrowing,
pointed ventromesal process of the cerci as wellslender. (7) Four spines present in endotheca
as by the spine pattern of the endotheca. without small spine clusters.
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Figures 7+9. Wormaldia joanisp. nov. Holotype male: 7 = male genitalia in left lateral view, 8 safrexcision on tergite VIII
and segment X with cerci in dorsal view, 9=phallic organ witretigothecal spine pattern in left lateral view.

Etymology We dedicate this unigue species to spines and (4) with 3-4 variously shaped and sized
Joan, the son of the second author. spines this new species is a member of the
Wormaldia charalambspecies group. This small
Remark The Beigua Massif, dominating the species group is comprised of four known species:
Ligurian Appennines, is a famous hot spot of W. charalambi Malicky, 1980 described from
biodiversity housing 3 steno-endemic species: Thasos Island, Greec&y. gardensisSipahiler,
Wormaldia joanisp. nov.,Diplectrona ligurica 1999 described from the surroundings of the
sp. nov. andRhyacophila liguricasp. nov. Aigoual Mount, west S8QGUp GH 9DOERU
Massive Central, Francay. kurta 20 i K
Wormaldia marilouae2 OiK 9L Gp.R®. holotype described from Alibotush Mountain
_ Bulgaria and paratypes from Greece Rhodaje;
(Figures 1042, Map 1, Photos 1, 2, 6, 7) yavuzi Sipahiler, 1996 described from Adana,
Turkey andW. ameliaesp. nov from Toscana,
Material examinedHolotype:ltaly, Emilia +  |taly. Wormaldia marilouaesp. nov., the second
Romagna, Passo delle Radici, Nd slope, 1500 mjtalian member of theW. charalambi species
spring, 44.194N, 10.502E, 4.V1.2020, leg. Gilles group most resembles W. gardensisbut differs
9LQORQ PDOH 23& 3DUD W \gyHeygiteWliRWideRy \éxdisBdCaBically, not with
type (5 males, OPC). Italy, Toscana, Val di Luce, narrow triangular excision; by cerci with
brook, 44.123N, 10.628E, 1600-1650 m, 7.VI. apicoventral pointed extension, not with rounded
OHJ *LOOHV 9LQORG@aly, Pdpé&xHby tha &ndothecal spine pattern, although
Toscana, Passo del Cerreto, in direction of LaSipahiler (1999) has recorded great spine pattern
Nuda Glacial Circus, spring and brook, 44.291N, variation between the holotype and the paratype
10.229E, 1400m, 30.V1.2020, leg. GillesL Q o R @pecimens oW. gardensis
(1 male, OPC). ltaly, Emiliaxt RomagnaPasso
delle Radici, South slope, 44.2145N, 10.4875E, Description.Male (in alcohol). Medium-sized

1550m, 30.VI.20200HJ *LOOHYV 9L Qo R@wn ammap HHulerites medium brown, setal
2 females; OPL warts both on head and thorax and legs brown.

Maxillary palp formula is H-I1V-IlI-V. Forewing
Diagnosis. Having character combination of length 7 mm. Spur formula is 244.
the (1) parallel-sided, not tapering harpago with  Male genitalia Segment X characterized by
narrowing harpago head, of the (2) terminal of narrow parallel-sided apex in dorsal view, and by
VHIPHQW ; ZLWK FDSLWDWH 3&si@lGiorsal@antexiiswapioal Rrgogss @isible in
subapical pointed process and of the (3) endodateral view; apex elongated semicircular in lateral
thecal spine pattern without clusters of small view; the ending is armed with sensory structures

1C
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Figures 1042. Wormaldia marilouaesp. nov. Holotype male: 10 = male genitalia in left lateral view, frfesal excision on
tergite VIIl and segment X with cerci in dorsal view, 12 = phallic orgéh thie endothecal spine pattern in left lateral view.

of sensilla basiconicgdpegs) orsensilla coeloco- OHJ *LOOHV 9LQOoRQ@aly, PDOH
nica (pitted pegs) both on the very dorsal ending Liguria, Beigua, brook and spring, 44.427N
of the narrowing apex as well as on the sublateral ( P 9, OHJ *LOOHV 9

broadening. Cerci slender in dorsal view with males, OPC).
ventromesad turning apex and its lateral profile is

broader with ventroapical narrowing extension Wormaldia maclachlaniKimmins, 1953
Gonopods very produced, coxopodite and harpago
with almost equal length; harpagones parallel- (Map 1)

sided with pointed apex in lateral view. Phallic _ _ _ _

organ with eversible membranous endotheca Material examined Italy, Graian Alps, Viu

containing four spines without small spine Valley, Borgial, big torrent, 45.203N 7.302E,

clusters; two spines curved and robust, one longer P 9, OHJ *LOOHV 9LQOR

straight, one shorter straight. OPCQC). ltaly, Piemonte, Pennines Alps, Biella, a-
Character combination (1) Dorso-subapical bove Sanctuario di Oropa, below the top of the

point of segment X is a small pointed process,cable car, 45.634N, 7.949E, 1850m, 4.VI1.2020,

visible in lateral profile as the top. (2) Apex of OHJ *LOOHV 9LQORQ PO@®@HYV I F

segment X elongated semicircular. (3) Apex of ly, Graian Alps, Ingria, brooklet and spring,

cerci with ventroapical narrowing extension. (4) 45.463N, 7.568E, 920m, 8.VII1.2020 leg. Gilles

Ventromesal projection of cerci present. (5) Har- 9. QoRQ GPD)OHV

pagones parallel-sided with narrowing apex. (7)

Four stout spines present in endotheca without

; Wormaldia morettiiVigano, 1974
small spine clusters.

(Map 1)
Etymology We dedicate this unique species,
the second ltalian member of th&ormaldia Material examined Italy, Toscana, > Reg-

charalambispecies group to Marilou, the young- gello, spring in sloping ground and brooklets
est daughter of the second author. 43.696N, 11.585E, 800-900m, 8.V1.2020, leg.
_ o ) *LOOHV 2ImalesRQPC). Italy, Toscana, SE
Wormaldia marlieri Moretti, 1981 Reggello, < Pratomagno, 1300-1400m, brook and

(Map 1) spring, 43.645N, 11.665E, 8. VI1.2020, leg. Gilles

9LQORQ P D Qitdly, Cangoénia, Monte
Material examined ltaly, Liguria, Beigua, Picentini, N. Giffoni Valle Piana, spring + brook-
brook and spring, 44.418N, 8.531E, 850 m, 6.VI. let, 40.781N, 14.924E, 850 m, 10.VI.20, leg.

11
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*LOOHV 9LQORQ IltalpD&¢hna2B *LOOHV 9LQORQ Iltalp TQtdn A&

di Luce, spring + brook, 44.124N, 10.635E, 1620 Fenestre Pass, Chisonne trib., below Fondufaux,

m, 4.1X.2020,0HJ *LOOHV 9LQORQ nice® Epbng, 43829N, 7.082E, 1200 m, 19.X.

Italy, Toscana, SE Reggello, < Pratomagno, brook2020, *LOOHV 9LQORQ RAYOHV 2

and spring, 43.65N, 11.655E, 1300 m, 10.IX. Liguria, Beigua, brook and spring, 44.418N,

2020,0HJ *LOOHYV 9LQORQ P D GBHP31E38H0 m, 2.1X.2026LOOHYV 9LQOoRQ P
OPC). Italy, Toscana, Passo del Cerreto, in

Wormaldia nielseniMoretti, 1981 direction of La Nuda Glacial Circus, 44.286N,
(Map 1) 10.228E, 1460m, 3.IX.20200HJ *LOOHV 9LQo|
male, OPC).

Material examined Italy, Calabria, Mucone R ks Th . ¢ Liquri q
River, + lateral spring, 500 m, 39.473N 16.405E, emarks 1he specimens from Liguria an

9,  OHJ *LOOHV 9LQoRQ OB fave edase) spine patiem sightly

OPCQC). ltaly, Calabria, Aspromonte, above Gam'digg:gﬂtiateore specimens would be required to

barie, torrent, 38.144N, 15.841E, 1400 m, 8.IX. '
2020, OHJ *LOOHV 9LQORQ P D Gd¥naldiaBRALBYKL Qo L Gp.R@.

copula; OPC). .
(Figures 135, Map 1, Photos B)
Wormaldia occipitalis(Pictet, 1934) _ )
Material examinedHolotype: Italy, Toscana,
(Map 1) > Reggello, spring in sloping ground and brook-
lets, 43.696N, 11.585E, 8@@00m, 8.VI1.2020,

Material examinedlItaly, Trentino Alto Adi- OHJ *LOOHW RCR
ge, Venetian Pre-Alps, Speccheri, low brook be- (. Q Q

low the dam, with a lot of aquatic vegetation, Diagnosis. Having parallel-sided harpag¥y.
45.765N, 11.132E, 680 m, 10.1X.2026g. Gilles  reggella sp. nov. belongs to th&Vormaldia
9LQOoRQ P D Oltdly, P8rfaines Alps, occipitalis species group and having complex
Gressoney Valley, near Ronc de Grangia, springendothecal spine system this new species is a
and br., 45.607N, 7.812E, 600 m, 17.X.2020, leg.member of theW. occipitalis species complex.

Figures 1345. Wormaldia reggellasp. nov. Holotype male: 13 = male genitalia in left lateral view, 14saihrexcision on
tergite VIII and segment X with cerci in dorsal view, 15 = phallic orgih the endothecal spine pattern in left lateral view.

12
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18

Figures 16418. Wormaldia toscanicap. nov. Holotype male: 16 = male genitalia in left lateral view, friesal excision on
tergite VIIl and segment X with cerci in dorsal view, 18 = phallic orgéh thie endothecal spine pattern in left lateral view.

Most resembles toV. toscanicasp. nov., but dif- Character combination (1) Dorso-subapical
fers by smaller size and the head of segment Xpoint of segment X is a small pointed process,
rounded elongated semicircular, almost ovoid, notvisible in lateral profile as the top formed by the
short and the dorso-subapical point of segment Xapical right-angle of the dorsal concavity. (2)
small, not enforced. The endothecal spine patterrApex of segment X elongated semicircular. (3)
is very similar but with less number of small spine Apex of cerci rounded. (4) Ventromesal projec-
clusters and the basal slender spine cluster igion of cerci lacking. (5) Harpagones parallel-
represented by a single spine. sided with slight middle constriction. (7) Single
slender basal spine present. (8) Proximal pair of

Description.Male (in alcohol). Medium-sized clusters of small spines disintegrated. (9) Distal
brown animal. Sclerites medium brown, setal pair of clusters present. (10) Two stout curved and
warts both on head and thorax and legs brown.one long and stout and straight spines present.
Maxillary palp formula is H-IV-llI-V. Forewing (11) No arching cluster of small spines developed.
length 7 mm. Spur formula is 244.

Male genitalia Segment X characterized by ~ Etymology Named after the region of the type
narrow parallel-sided apex in dorsal view, and by locality.
a small dorsal pointed subapical process visible in ) ) )
lateral view; apex elongated semicircular almost Wormaldia toscarca 201K 9L p.R@.
ovoid in lateral view; the ending is armed with (Figures 1648, Map 1, Photos &)
sensory structures gensilla basiconicgpegs) or
sensilla coeloconicépitted pegs) both on the very Material examinedHolotype: Italy, Toscana,
dorsal ending of the narrowing apex as well as onPasso del Cerreto, spring, brook and torrent,
the sublateral broadening. Cerci slender with 44.291N, 10.229E, 1400m, 6.V1.2020, leg. Gilles
rounded apex. Gonopods very produced, coxo-9LQORQ PDOH 23& SDUBPW\SHYV
podite and harpago with almost equal length; har-type (6 males, OPC). ltaly, Toscana, Passo di
pagones parallel-sided with only slight middle Cerreto, 1500m sce + ruis., 42.286N, 10.228E, 15.
constriction in lateral view. Phallic organ with 9, OHJ *LOOHV 9L QoRtQly, PDOF
eversible membranous endotheca containing elaToscana, Passo del Cerreto, in direction of La
borated network of spines as detailed below. Nuda Glacial Circus, spring and brook, 44.291N,

13
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10.229E, 1400m, 30.VL.20200 HJ *L O OH YV (3 ARexRiEGegment X abbreviated semicircular.

(3 males, OPC). Italy, Toscana, Passo del Cerreto(3) Apex of cerci rounded. (4) Ventromesal pro-

spring, brook and torrent, 44.291N, 10.229E, jection of cerci indistinct. (5) Harpagones pa-

1400 m, 3.IX.2020,0HJ *LOOHV 9L Q o Rallel-siddd Da@HH Widdle constriction. (7) Four

OPCQC). ltaly, Toscana, Passo del Cerreto, in di-slender and long basal spines present. (8) Prox-

rection of La Nuda Glacial Circus, 44.286N, imal pair of clusters of small spines present, one is

10.228E, 1460m, 3.1X.20200HJ *LOOHYV 9odishtei&ed at the holotype. (9) Distal pair of

males, OPC). clusters present. (10) Two stout curved and one
long and stout and straight spines present. (11) No

Diagnosis.Having parallel-sided harpaguy. arching cluster of small spines developed.

toscanicasp. nov. belongs to th&ormaldia occi-

pitalis species group and having complex endo- Etymology Named after the region of the type

thecal spine system this new species is a membelocality.

of the W. occipitalis species complex. It is a

unique species, easily recognised by its large size Annulipalpia

and by the welSURGXFHG DOPRVW 3ID

WP' %RU.V.&? camil
subapical point of segment X, and by the sychomyioldea supertamily

abbreviated head of segment X. Most resembles Polycentropodidae

to W. cianficconiaeNeu, 2017, but differs by

short much abbreviated head of segment X, by the Cyrnus trimaculatus(Curtis, 1834)
enlarged dorso-subapical point of segment X as

well as by the endothecal spine pattern. Material examinedltaly, Toscana, Passo del

Cerreto, South slope, near ruined house, low river,

Description. Male (in alcohol). Large-sized 44.296N, 10.208E, 1100m, 30.VI, 2020, leg.
brown animal, the giant of the genus. Sclerites *L OOHV 9LQORQ PDOH 23&
medium brown, setal warts both on head and
thorax and legs brown. Maxillary palp formula is  Plectrocnemia calabricaMalicky, 1971 stat.
[-1l-IV-llI-V. Forewing length 9 mm. Spur for- nov.
mula is 244.

Male genitalia Segment X characterized by Plectrocnemia geniculata calabriddalicky, 1971:259
narrow parallel-sided apex in dorsal view, andby A+RORW\SXV f $VSURPRQWH GLQV
avery produced dorsal pointed subapical process m, 15.-31.VI.1971, leg Hartig; in meiner Samm-
visible in lateral view; apex semicircular and OXQJHQ ~
highly abbreviated in lateral view; the ending is
armed with sensory structures sénsilla basi- Material examined ltaly, Calabria, Aspro-
conica(pegs) orsensilla coeloconicépitted pegs) ~ monte, 2 nice brooklets separated by about 10 m,
both on the very dorsal ending of the narrowing With  mosses and dripping rocks, 38.25N,
apex as well as on the sublateral broadening.15.853E, 85@00 m, 7.1X.2020, leg. Gilles Vin-
Cerci slender with rounded apex. Gonopods very 0 R Q P D O Htaly? Bagio, Prati di Mezzo,
produced, coxopodite and harpago with almostspring below the second captage, 41.651N,
equal length; harpagones parallel-sided with 13.959E, 1700 m, 5.IX.20200HJ *LOOHV 9LQ
middle constriction in lateral view. Phallic organ (9 males, 3 females; OPC).
with eversible membranous endotheca containing
an elaborated network spines as detailed below. Remarks Plectrocnemia calabricehas shape

Character combination (1) Dorso-subapical divergence in the pattern of the apical processes
point of segment X is a well-produced rounded on the paraproct remarkably distinct and stable. |
process, visible in lateral profile as the top formed has own distributional area. Based on our adaptive
by the apical right-angle of the dorsal concavity. speciation trait concept of reticulated species it is

14



20Kk LQ&qgppa On the Trichoptera of Italy with delineation of incipient sibling species

an independent contemporary born incipient spe-Sierra de Covadonga. Without examination of
cies; here we raise its status to species rstai, type specimens and without real justification and
nov. There is a long requested demand to reviseexplanation the taxa dfinodes dives jeeketind
the entirePlectrocnemia geniculatapecies com- Tinodes dives cantabricubave been synony-

plex with so many sibling species. mised withTinodes divegMalicky 2005).
Plectrocnemia conspersgCurtis, 1934) BasedRQ WKH VSHFLDWLRQtWUDLW
al. H[SORUHG E\ ILQHeSKHQRPL

Material examined Italy, Molise, Spring of 2017) as well as applying the phylogenetic
the Volturno River, (very cold river outfall of the Species concept2 O eKal.2018a) here we revise
Volturno Lake that is fed by a big pressure pipe briefly the taxonomic status of tHEnodes dives
coming from the southern Abruzzi mountains), Species complex and raise their subspecies to
41.639N, 14.078E, 550m, 2.VI1.2020, leg. Gilles incipient species rank. In this species complex
9LQORQ P D Qtaly, Md@ige, Spring of there are four spine-like processes having high
the Volturno River, 41.639N, 14.078E, 550m, diagnostic value on the apical region of the coxo-
6.1X.20200HJ *LOOHV 9LQoRQ  PROC§Qf thegogopods. They are frequently badly

visible due to the dense setal fringe cover almost

Plectrocnemia geniculatdicLachlan, 1871 as long as the spines themselves. Three spine-like
processes, the apicodorsal, the apicoventral and

Material examinedltaly, Piemonte, Pennines the ventromesal spines belong to the coxopodite
Alps, Biella, above Sanctuario di Oropa, below and the fourth spine-like process arisen from deep

the top of the cable car, 45.634N, 7.949E, 1850m,mesad of the coxopodite is an articulated and
4112020, OHJ *LOOH Y nialeQOFOY mov:_:tble structure representing the ve_stlglal
ltaly, Graian Alps, Gran-Paradiso, NW Noasca, terminal segment of the gonopod that is the
spring and brooklet, 45.473N, 7.288E, 2240 m, "arpago.

*
7:VIil.2020, OHJ LOOHV 9LQoRQ P Buor 'Ex‘e%negtl%ﬁg‘of the incipient species iisth

complex relies mostly on the lateral profile of
apicodorsal spine on the gonopods. It is most
accessible to routine examination, easy to re-
cognise and less sensitive to observation angle.
Moreover, the apicodorsal spine is the most di-
verse structural trait covering the basic function of
speciation trait. The lateral profile of the apico-
dorsal spine on the gonopods is highly dependent
on the functional state of the gonopods them-
selves. If the gonopods are closed that is close to
(Map 2) or touch each others the apicodorsal spine is
turned mesoventrad, its shape is almost indiscer-
A unique species with extremely broad cerci, nible or looks straight in lateral view. The proper
Tinodes divegPictet, 1834) was described from exposition of the spine also changes variously in
the Chablais Alps near Geneva. Later Boto-open or in widely open state of the gonopods.
saneanu (1980) and Botosaneanu & GonzaleZTherefore the real shape of the apicodorsal spine
have described three subspecigsmodes dives is comparable only in proper perpendicular lateral
consiglioi Botosaneanu, 1980 from lItaly, Lazio; view.
Tinodes dives jeekelBotosaneanu, 1980 from
Croatia, Plitvica Lakes;Tinodes cantabricus Besides thelateral profile of the apicodorsal
Botosaneanu & Gonzalez, 2001 from Spain, spine there are divergences offering real diag-

Psychomyiidae Walker, 1852
Lype phaeopdStephens, 1836)
Material examined ltaly, Liguria, Beigua,
brook and spring, 44.418N, 8.531E, 850 m, 6.
9, OHJ *LOO mhaes IOBO)R Q

Tinodes divespecies complex
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Map 2. Distribution ofTinodes divespecies complex (full circles represent the type localities).

nostic value in the inter-spine shagmebraced by = 2018a)Tinodes cantabricuBotosaneanu & Gon-
the apcodorsal and apicoventral spines, in the zalez 2001 is an incipient speciestat. nov.
lateral shape of the dorsal process on the basaHowever, there was no specimen available to
plate of gonopods and in the lateral shape of theexamine the real nature of the straight horizontal
paraproct, although the divergences in theshape of the apicodorsal spine. It could be the
paraprocts are not correctly drawn on the holo-result of the adpressed state of the gonopods! Its
types. independent species status has to be confirmed by
the examination of type material.
Tinodes cantabricu8otosaneanu & Gonzalez,
2001 stat. nov.

(Figurel9, Map 2)

Tinodes(diveg cantabricusn. prosp. Botosaneanau &
Gonzalez, 2001224 30kOH KRORW\SH 19
ORQWH 5H,GitRPaXde Covadonga (Oviedo,

Picos de Europa), 1100 m, 1.VIII.1982, leg. M.

igur .Tinodes cantabricuBotosaneanau & Gonzalez,
"RQJDOH] 3DUDW\SHMe dateP &tO H 6 el31?001. Holotype: 19=left gonopod with the

ORFDOLWp - basal plane in lateral view.

Remarks The clearly straight horizontal shape Tinodes consiglioBotosaneanu, 1980 stat. nov.
of the lateral profile of the apicodorsal spine on :
the gonopods as drawn by Botosaneanu & Gon- (Figures 2026, Map 2)
zalez (2001) indicates the independent Speciesringges dives consiglidotosaneanu, 1980:78.+ R-O R
status of this taxon. Based upon the principle of  \w\sH f HW 3DUDW\SHV f GY,WDO
WKH SK\ORJHQHWLF VSétFRLHV FRRQEHEWH ZHVIKKLHUD 9 FRO(
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Material examined France, La Brigue, de- others in the complex. This character combination
partment Alpes Maritimes, BENS, torrent de piste is stable in all the examined populations in France
de, 10.VI.2008, leg. G. Coppa (5 males, 2 fe- and ltaly. This species was described from central
males; OPC).ltaly Basilicate, Pollino, springs Italy and recorded from all parts of peninsular
and rivulets, 39.916N, 16.177E, 168650 m, Italy and also recorded from France, Alpes
10.V1.2020, OHJ *LOOHV 9LQORQ MarRimed HBotosdridéanu & Giudicelli, 2004)
males; OPC). Italy, Basilicate, Pollino, 39.925N, Based upon the principle of the phylogenetic
16.177E, 1504600 m, 10.VI.20, leg. Giles VSHFLHV FRQFHSW 2QdidesiW DO
9LQORQ P D Otaly, R&Bu&zi, Maiella consiglioi Botosaneanu, 1980 is an incipient
top of San Spirito Valley, large sliding flagstones, speciesstat. nov.
42.166N, 14.113E, 1530m, 2.VI1.2020, leg. Gilles
9LQORQ P D O Hialy, AbBugzi, Val Tinodes divegPictet, 1834)

JRQGLOOR ELJ UHVXUJHQFH O©O6RUJHQ) Y/ FFLD?
in beach forest, with mosses and aquatic ve- &'\GIUHES Z%H%Qpbw

getation, torre*nt, 41.771,13.856, 1140 m, 5.IX. Hvdro %yche diveRictet, 1834:21216 *-H QIDBL WURX
20200HJ *LOOHV 9LQoRQ  PDO Y§ HWWH MROLH HVSQqFH TXTXQH |

GDQV OD YDOOpH GX %WLRW &KDEOD
Remarks The remote position of the apico-

dorsal and apicoventral spines of the gonopods Material examined France, Western Alps,
that is the inter-spine shape embraced by theSaint-Philibert, Grande Chartreuse, 45.370 5.839,
apicodorsal and apicoventral spines, the ldtera P 9,, OHJ (B3 Male® BQW
and anterad curving pointed tip of the basal platefemales, OPC)rance, Belledonne, Villard-Saint-
of gonopods as well as the short head of theCristopher, 44.976 5.813, 1100m, 16.VII.2007,
paraproct distinguish this species from all the OHJ 0 %iOLQW P DIENHM). IHPL

rance

21

[ X
F
Italy
26
22 |

Figure 2026. Tinodes consiglioBotosaneanu, 1980. Holotype: 20 = left gonopod with the basaé @ind paraproct with
sternite IX in lateral view, 222 = lateral profile of simplified left gonopod from Italian populations,
2326 = lateral profile of simplified left gonopod from French populagion
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Austria//A 3 Czechia
32
33 France
Italy
29
34

Figure 27 84.Tinodes divegPictet, 1834). 27 = left gonopod with the basal plane and patapith sternite IX in lateral view
from Austrian population, 29 = lateral profile of simplified left gonopod from Italian populationsA8D= lateral profile of
simplified left gonopod from Czech populatioB2,84 = lateral profile of simplified left gonopod form French populations.

France, Fontaine-de-Vaucluse, department Vauim, 4.V.2014, leg. G. Coppa (1 male, 1 female;
FOXVH OD 6RUJXHf (1f 1197 PR3& )UDQFH 'LH GHSDUWPHQW
22.X.2015, leg. G. Coppa (1 male, OPC). France,abbaye de Valcroissant, 17.VIl. 2004, leg. G.
Ecole, department Savoie, le Nant de la ChapelleCoppa (2 males, 1 female; OPC). France, Uver-
&KDSHOOH GH %HOOHYPXT (1nhet-Fodr§, department Alpes-de-Hautes-Provence,
1040 m, 12. VII. 2010, leg. G. Coppa (3 males, 2 OH %DFKHODUG %D\DVVH ( f 1
females; OPC). France, Auberive, department1800m, 8.VI.2009, leg. G. Coppa (3 males, 2
Haute-ODUQH VRXUFH GH ,01$XE Heméles; PPE)France, Les Bondons, department

7 99 P 9,, OHJ * /RRUSD UX ODOSHUWXR 0DODYDC
male, OPC). France, Mijoux, department Ain, ru 2017, leg. G. Coppa (9 males, 6 females; OPC).
Septfontaines( f 1,99 f T 11 Prance, Ageville, department Haute-Marne, Com-

25.VII.2015, leg. G. Coppa (2 males, 1 female; EH J)RQWHQRLV1( ff 17 119 P

OPC). France, E@DQWH GHSDBb@W2RHQ2W1L1LIEYW B. Coppa (2 males, OPC). France,

FLUTXH GH OD &RTXLOOH , OI[RXKpRHaand,Odepartmgent JAIN] fRocher des

1 f 17 11 P 9 OHJ * +&REBVYBGHOOHV OD 9DAVHULMH (

males, 3 females; OPC). France, Auberive, de- 1 P 9,, OHJ * &RSSD

partment HauteODUQH 9DO & ODMW. Q 2 fempales; PRC). France, FoncieeBas, depart-
fo191 P 9,,, .Copp@HJPHQW -XUD UX DPRQW GH,OD *\S

(2 females; OPC). France, Florac, departmentl f 9§ 19 P 9,, OHJ *

/IRIlqUH VRXUFH GX 3rFKHU (7 males, ® females; OPC). France, La Bastide-

leg. G. Coppa (7 males, 1 female; OPC). FrancePradines, department Aveyron, Le Cernon, 22.

2PEOg]H GHSDUWPHQW 'U§{PHVIQ®L3* led) YGD Qapph (F Dales, 4 females;

FDGH GH OD 3LVV,RILUH f( ff 91 OM®). France, Germaines, department Haute-
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ODUQH UX GH 9DOYHUVH ( fCHvojfaf(4 Imalgs, 4 f8rfiales; OPC, 20 males, 7
311 m, 8.VI.2018, leg. G. Coppa (3 males, 2 females; NMPC).

females; OPC).taly, Lombardia, Monasterolo

'HO &DVWHOOR %HUJDPR - 9D ORemariksUrhd Jiearssy Dhlisition of the apico-
YHU]ROL P 9,, OHJ dbrsalodrkd LaRi¥¥venttal spines of the gonopods
Lodovici & M. Valle (9 males, 5 females OPC). that is the inter-spine shape embraced by the
ltaly, Bergamo Province, Lenna, Sorgente Fre-gpicodorsal and apicoventral spines, the bifid

gera, 500 m as.l. 4.VII.2010, singled, leg. O. gpex of the basal plate of gonopods as well as the

IRGRYLFL - 20iK PDOHV | P M t distinquish thi i
Italy, Bergamo Province, S. Giovanni Bianco onbEls '%&M e%ﬁl‘%proc distinguis IS Spe

Roncaglia.  hygropetric habitat, 500 m asl’ cies from all the others in the complex. The
, ) P inate, species gf the complex has the longest
9,., VLQJOHG OHJ 2 /R d;;gggroﬁetlal region909S ' gasetae as well as the

(4 males, 1 female, OPC). ltaly, Trentino Alto ) ; ; )
Adige, Venetian Pre-Alps, Speccheri, low brook upward curving tip of the apicodorsal spine.
below the dam, with a lot of aquatic vegetation, . .

45.765N, 11.132E, 680 m, 10.1X.2026g. Gilles Tinodes jeekelBotosaneanu, 1980 stat. nov.

9LQOoRAQ PD Olt'dl'y, Tr2Btiko, Val di (Figures 3543, Map 2)

Concei, , many resurgentes with mosses,

45.962N, 10.75E, 1520 m, 11.1X.2020, leg. Qilles Tinodes dives jeekeBotosaneanu, 1980:286. 2+ R
9LQORQ P D Cbldvakes3 8. Slovakia, ORW\SH f GH <RXJRVODYLH &URD\
&KRPVNp YUFK\ OWV VRXUFH QU @URVLHNoOJFDg $ :P -HHNHO 3D
14.8.1961, leg. JI6éENRUD  fanal® KOPC, mrPH ORFDOLWp HW PrPH GDWH FRO

6 males, 8 females; NMPC). Slovakia, W. Tinodes divegPictet, 1834): Malicky 2005:555ino-
6ORYDNLD 6WUiIARYVNp YUFK\ 0d8sVdives DelkpiEbQdNniBand \ByhbhyRiged with
6( 6WUiIdARY O0W P TinGiés divegBictet).

35 39

Croatia
Holotype

40

iy

Slovenia

41

36
42

Italy 37 )
Austria

43
38

Figure 35#3. Tinodes jeekeBotosaneanu, 1980. Holotype: 35 = left gonopod with the bémat and paraproct with sternite
IX in lateral view,36 88 = lateral profile of simplified left gonopod from Italian ptgtions, 3941 = lateral profile of simplified
left gonopod from Slovenian populations, #3 = lateral profile of simplified left gonopod form Austrian populations.
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Material examined Austria, Karawanken Annulipalpia
mountains, southwards Bad Vellach, Vellach

stream, 46.42824f, 14.550461€, 25.VII. 1989, Hydropsychoidea superfamily

OHJ - 20iK PRI HBerdaté& Pro- Hydropsychidae

vince, Mezzoldo, Alpe Ancogno, hygropetric ha-

bitat, 1850m, 4.VII1.2010, singled leg. O. Lodo- Diplectrona atraspecies complex

YLFL - 20iK PDOHV IHPDOHYVY 23&

Slovenia Julian Alp, Soca Valley, side stream,  This complex is comprised of species with
9, OHJ - 20iK PDOH 2ABRyeviawd Rterpphlphgs on segment X. Among

Julian Alp, Radovna stream, 22.VI1.1988, leg J. the Europeamiplectronaspecies the members of

20iK PDOHV IHPDOHV 23&D. ayagRmuler haye a ped pfshprter setose in-

Alp, Radovna stream, side stream, 23.V1.1988,ternal lobes on segment X compared to the pair of
OHJ - 20iK PDOHV 23& 60%etalpsg externaldehesp the glelineation of related
side stream of Slava Bohinja, 24.V1.1988, leg J. Species was based primarily on the comparative
20iK PDOHV 23 &Mojsta® YaH Qdarsal profile of the internal and external process-
%LVWULFD 7ULJODYNMNDO ( 9fmesongegment X. However the relative length and

705m, 20.VI.2017, leg- /H'RDUp p D ibg4shape of these processes have been recorded
females, both in copula; OPC). rather variable and the species delineation was

more reliably based on the adaptive trait of phallic
Remarks The remote position of the apico- ©organ, particularly on the character state of the la-
dorsal and apicoventral spines of the gonopodsteral profile of the phallotheca2 O eKal. 2020).
that is the inter-spine shape embraced by the api- o _
codorsal and apicoventral spines, the bifid apex of Diplectronaligurica 20iK 9L (3p.R@.
the basal plate of gonopods as well as the middle- (Figures 4448, Photos 34)
long head of the paraproct distinguish this species
from all the others in the complex. Its speciation  Material examinedHolotype: Italy, Liguria,
trait that is the apicodorsal spine is characterizedBeigua, brook and spring, 44.418N, 8.531E, 850
by downward curving shape. Based upon them, 6.V1.2020, leg.*LOOHV 9LQORQ PDOH

principle of the phylogenetic species concept paratypes: same as holotype (3 males, 5 females;
20iK HW DU0nodes jBekelBotosaneanu QOPC).

1980 is an incipient speciestat. nov.
Diagnosis Having the setose internal lobes on
Tinodes maclachlanKimmins, 1966 segment X shorter than the setaless external lobes
that is the paraproct, it belongs to Diplectrona
Material examined Italy, Calabria, SW Co- atra species complex. The lateral profile of the
senza, -> Rizzuto, rochers suintants en bord decurvature of the phallic organ has resemblance to
route et ruisselet plein d'orties et ronces, 39.25N,D. atra, but the dorsal arch is regular without
16.163E, 935 m, 12.VI.200HJ *LOOHYV 9&pika Rdéwering; the phallic apex is broader,

males, 9 females; OPC). especially in ventral view; the middle section of
the phallotheca is highly constricted both in
Tinodes sylvieRis, 1903 lateral and ventral views.
Material examinedltaly, Toscana, SE Reg- Description Male (in alcohol). Dark almost

gello, < Pratomagno, 13@D400m, brook and black animal. Forewings dark brown. Forewing
spring, 43.645N, 11.665E, 8. VI.2020, leg. Gilles length is 7 mm, apical fork | present on hindwing.
9LQORQ PDOH 23& Eyes are setaless not enlarged. Maxillary palp
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20Kk LQ&qgppa On the Trichoptera of Italy with delineation of incipient sibling species

forming horizontal on two thirds apical section;

the lateral profile is characterized by regular
arching dorsal and ventral apical two thirds; endo-
thecal process movable and variously directed in
the examined specimens; phallotremal sclerite
large quadrangular in lateral view.

4

’
o

Etymology ligurica, named after the region of
holotype locality.

7 Diplectrona magnaMosely, 1930

Material examined Italy, Calabria, SW Co-
senza, -> Rizzuto, rochers suintants en bord de
route et ruisselet plein d'orties et ronces, 39.25N,
8 16.163E, 935 m, 12.VI.2Z00HJ *LOOH4/ 9LQol
45 males, 2 females; OPC).

)

Figure 44 48. Diplectrona liguricasp. nov. Holotype male:

44 = |ateral profile of phallic organ, 45 = ventral wiew of Hydropsyche doehlefTobias, 1972
phallic organ, 4648 = lateral profile
of phallic organ, paratypes. Material examined Italy, Calabria, Aspro-

monte, spring + brook, 38.189N, 15.846E, 1260

formula HV-IlI-1I-V. Cephalic setose warts on m, 7.1X.2020,0HJ *LOOHV 9LQORQ PD(
head dorsum represented by two pairs (1) large ' '

egg-shaped compact occipital setose warts, (2)
vertexal ocellar compact setose warts, as well as
by a single (3) vertexal medioantennal compact Glossosomatidae Wallengren, 1891
setose wart; epicranial suture complete, not abbre-
viated; curves of lateral vertexal grooves rounded Agapetus padanugBertuetti, Lodovici & Valle,
subtriangular; ending posterad far from epicranial 2004)
groove. Anterodorsal filaments on sternite VX0.7
as long as the sternite, but after a basal first third Material examined Italy, above Camposil-
the apical two thirds is thin; there are two internal vano, spring below the water capture, 45.746N,
reticulated sacs present both in segment VI and11.161E, 1320 m, 18.X.2020DHJ *LOOHV 9LQ
VILI. (2 males, 2 females; OPC).

Male genitalia Segment IX convex anterad,
dorsum short and flat with a middle depression Hydroptilidae
line. Segment X fused to the tergum IX. The
dorsoapical setose lobes (internal lobes) of seg-

Spicipalpia

Hydroptilinae

ment X well-developed, shorter than setaless Ptilocolepinae

external lobe. Cerci setose, high and short in late-

ral view, semi-circular in dorsal view. Unsetose Ptilocolepus granulatugPictet, 1834)

paraproct (outer lobes or lateral plates of segment

X) digitate with laterad turning pointed api Material examined Italy, Graian Alps, Viu
Gonopods robust straight and its harpago mesad/alley, Borgial, big torrent, 45.203N 7.302E,
turning. Phallic apparatus with down curving and P 9, OHJ *LOOHV 9LQOR

broadening basal section and with a longer tube-2 females; OPC).
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Rhyacophilidae Stephens, 1836 spring and brook, 44.291N, 10.229E, 1400m,
30.VI1.2020, OHJ *LOOHV 9LQOR-Q PD
Rhyacophila appenninaMcLachlan, 1898 male; OPC). Italy, Graian Alps, Gran Paradiso

Massif, Champorcher Valley, 45.624N, 7.592E,

Material examineditaly, Toscana: Val di Lu- 1900 m, 11.IX.20200HJ *LOOHYV 9LQORQ
ce, brook, 44.122N, 10.62, 1700 m, 4.1X.2020, OPC). ltaly, Graian Alps, Gran Paradiso Massif,
OHJ *LOOHV 9LQORQ Plalp H Chirhpdicheld Valey &above Champorcher, spring
Toscana, Val di Luce, spring + brook, 44.15N, with mosses, after a tunnel, 45.625N, 7.618E,
10.635E, 1400 m, 4.1X.20200 HJ *L O OHYV 18800Qm RIQX.20200HJ *LOOHV 9LQORQ
(1 male, OPC). Iltaly, Toscana, north slope of OPC).
Passo de Croce Arcana, 44.137N,10.783E, 1550
m, and south slop, 44.129N, 10.781E, 1620 m, Rhyacophila meyerMcLachlan, 1879
4.1X.2020.O0HJ *LOOHV 9LQORQ PDOHV 23&

Material examinediItaly, Piemonte, Pennines

Rhyacophila bonapartiSchmid, 1947 Alps, Biella, above Sanctuario di Oropa, above
the Mucrone Lake, 45.629N, 7.942E, 1930m,
Material examinedltaly , Maritime Alps, S.E.  4.VI.2020, leg. *LOOHYV 9LQORQ PDOH

Pratolungo, Vallone di Riofreddo, brooklet and Italy, Pennines Alps, Andrate, Viona Valley, tor-
spring in open grassland, above the Malinvern andrent and lateral brooklets, 45.547N, 7.889E, 1120
della Paur lakes, 44.219N, 7.207E, 2500 m, 10.m, 8.VII.2020OHJ *LOOHV 9LQOoRQ PLC
VIII.2020, OHJ *LOOHV 9LQORQ Rl HPeriBds Alps, Gressoney Valley, near
Ronc de Grangia, spring and br., 45.607N,
7.812E, 600 m, 17.X.2020D0HJ *LOOHYV 9LQOR
Rhyacophila intermediaMcLachlan, 1868 male, 8 females; OPC).

Material examinedltaly , Maritime Alps, S.E. Rhyacophila praemorséicLachlan, 1879
Pratolungo, Vallone di Riofreddo, brooklet and
spring in open grassland, above the Malinvern and Material examinedltaly, Madonna di Cam-
della Paur lakes, 44.219N, 7.207E, 2500 m, piglio, brook above Nero Lake, 46.245E, 10.782N,
10.VIIL.2020, OHJ *LOOHV 9LQORQ 226RMINOH.IX2320,0HJ *LOOHV 9LQORQ
France, Savoie Forclaz lakes, below the Lac Noir,OPC).
torrent, 2530 m, 45.658N, 6.699E, 16.VI11.2020,
OHJ *LOOHV 9LQORQ ItalyP D O HRemarkSt8seemsRhyacophila praemorsis a
Madonna di Campiglio, brook above Nero Lake, complex of several sibling species. The single
46.245E, 10.782N, 2260 m, 11.1X.2020, leg. specimen has rather diverged genital structure. It
*LOOHV 9LQoRRC). ltahyDMedonna di is probably represents a new sibling species. Its
Campiglio, brook below Serodoli lake and above independent incipient species status has to be exa-
Serodoli lake, 46.246N, 10.78E, 2350-2380 m, mined based on comparative samples from several
11.1X.2020, OHJ *LOOHV 9LQORQ poratons. 23&
Italy, Pennines Alps, Gressoney Valley, near
Ronc de Grangia, spring and br., 45.607N, Rhyacophila tristisspecies group
7.812E, 600 m, 17.X.20200HJ *LO@HYV 9LQo
male, OPC). Having complex phallic organ and vertical
segment X as well as cerci absent this species
Rhyacophila kelneraeschmid, 1971 group belongs to theRhyacophila philopo-
tamoidesspecies branctRhyacophila tristisspe-
Material examinedltaly, Toscana, Passo del cies group has the following state of character
Cerreto, in direction of La Nuda Glacial Circus, combination. Segment IX massive and without
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apicodorsal lobe. Segment X has vertical or ob-the R. pubescensomplex is also based primarily
ligue position and highly diverse, reflecting the on the shape divergences in the lateral profile of
function of speciation trait. The anal sclerite that the structural complex amalgamated by segment
is the epiproct of segment Xl is rather large X, epiproct and paraproct as well as in the fine
attached or partially fused to each othand structure of the dorsal and lateral profiles of the
welded to segment X. Apical band that is the U- dorsal appendages of the phallotheca. The
shaped paraproct of segment Xl large with mem-phallothecal dorsal appendage of febescens
branous tergal band or strap. Phallotheca largecomplex forms a finely pegged, plane with fric-
with a dorsal appendage, the aedeagus and th#onal dorsum functioning as an effective stimu-
parameres are simple digitiform. latory structure in copulatory processes realising a
diversity potential as a speciation trait.
Rhyacophila pubescenspecies complex
(Map 3) Rhyacophila abruzzic2 OiK 9L p.R@Y.

(Figures 4951, Map 3, Photo 12)

It seemsRhyacophila pubesceiisnot a single
species; it is a species complaxheRhyacophila Material examinedHolotype: Italy, Abruzzi,
tristis species group composed possibly of manySouth Maiella Massif, brook on limestone sub-
sibling species. Here we delineate five siblings:  stratum, 41.882N, 14.25E, 780 m, 13.06.20, leg.
abruzzicasp. nov.,R. harmasasp. nov.,R. ligur- *LOOHV 9LQORQ PDOH 23& 3D
ica sp. nov.,R. pubescenPictet, 1834R. tsura-  Abruzzi: Prati di Tivo, spring with mosses below
kianaMalicky, 1984. the water captage, 42.514N, 13.573E, 1370 m,

9.1X.2020, OHJ *LOOHV 9LQORQ PD

Similarly to the Caucasian species compkex Italy, Abruzzi, Prati di Tivo, spring and brook
of the Rhyacophila tristisspecies groupRhya-  below the fountain, 42.502N, 13.573E, 1550
cophila spinulataspecies complex and. abcha- 1580 m, 9X.2020,leg. *LOOHYV 9LQORQ P
sica species complex, the species delineation inOPC).

Figure 49:51. Rhyacophila abruzzicap. nov. Holotype male: 49 = Lateral view of the genitalia witlpdatlic organ,
50 = lateral view of the phallic organ, 51 = dorsal view of the dorgatrgages of the phallotheca.
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Map 3. Distribution ofRhyacophila pubescemspecies complex (full circles represent the type localities).

Diagnosis Having oblique vertical directed forewing length 9 mm. Segment X rather enlarged
segment X with fused discernible epiproct and subapical process short, somewhat truncated. La-
with membranous tergal strap this new speciesteral shape of the harpago, the second segment of
belongs to theRhyacophila tristisspecies group; the gonopods with elongated ventral lobe. Phallic
this new species with its elongated plate-form organ is particularly organised; it is fixed dorsad
dorsal phallothecal appendages with pegged dorio the complex of segment X-epiproct-paraproct
sal surface is a member of tRéyacophila pubes- by the membranous tergal strap; phallobase
cens species complex; it is most similar to the together with the phallotheca has a long doagal
nominate species of the complaX, pubescens pendage with triangular lateral and quadrangular
but differs by the lateral profile of the segment X- dorsal shape erectile endotheca clearly mem
epiproct-paraproct complex as well as by the dor-branous sunken or immersed into phallobase;
sal phallothecal appendages that are more broadedeagus seems a thin rod-like structure, probably
plate-like both in lateral and dorsal view. the enforced, chitinised ductus ejaculatoricas;

pair of parameres digitiform less pigmented.

Description Head, antennae, maxillary palps,
legs and segmental sclerites dark brown. Fore- Etymology.abruzzica named after the type
wing brown without any pattern in alcohol, locality.
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Rhyacophila harmasa2 Oi K 9L (3p.R&. dorsal phallothecal appendages that is supplied
: with lateral rims discernible both in lateral and
(Figures 5264, Map 3) dorsal views. The harpago is with a shorter

Material examined Holotype: Albania, Per-  ventral lobe.

met county, Nemercke Mts, 1 km S of Leushe, N o _

slope of Mt. Policani 2 km NE of Dhembel Pass,  Description Head, antennae, maxillary palps,
659 m, N40.220090E20.35646024.V.2006, leg. legs and segmental sclerites dark brown. Fore-
= %DULQD 7' 3LLIINNy PDOH wgpg brown without any pattern in alcohol, fore-
3DUDW\SH $OEDQLD 7HSHO MWD% lergihBwn SggmentpratRes enlarged
VLGHEURRN RI 9MRVs 5LYHU D@%J PICR) Rroeess oo PRduaady Latere ehapg of
6 R WKH YLOODJH 1 f 7 (t Thharpagp, the gecond segment of the gonopods

: OHJ 3 -XKiVv] 7 .RYiFwith apRreyvjaied ventral lobe. Phallic organ is
* 3IXVNiV PDOH 23& particularly organised; it is fixed dorsad to the

complex of segment X-epiproct-paraproct by the

Diagnosis Having oblique vertical directed membranous tergal strap; phallobase together
segment X with fused discernible epiproct and With the phallotheca has a long dorsal appendage
with membranous tergal strap this new specieswith marginal rims; erectile endotheca clearly
belongs to theRhyacophila tristisspecies group; membranous sunken or |mm_ersed into phallobase;
this new species with its elongated plate-form aedeagus seems a thin rod-like structure, probably
dorsal phallothecal appendages with peggedthe enforced, Chltln.IS:e'd ductus e_JacuIatorlcus; a
dorsal surface is a member of tRhyacophila  pair of parameres digitiform less pigmented.
pubescenspecies complex; it is most similar to
the R. tsurakianadescribed from Greece, but Etymology harmasa IURP 3KiUPDV™ WULS
differs by the lateral profile of the segment X- Hungarian, refers to the three-lobed dorsoapical
epiproct-paraproct complex with longer subapical region of the segment X-epiproct-paraproct com-
process and knob-like epiproct as well as by theplex.

52

Figure 5264. Rhyacophila harmassp. nov. Holotype male: 52=Lateral view of the genitalia withdatljz organ, 53=lateral
view of the phallic organ, 54=dorsal view of the dorsal appersdaigie phallotheca.
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Rhyacophila ligurica2 OiK 9L p.R&. lateral rims discernible both in lateral and dorsal
(Figures 5557, Map 3, Photos ) views. The harpago is with a shorter ventral lobe.

Description Head, antennae, maxillary palps,

Material examined Holotype: ltaly, Liguria,  jegs and segmental sclerites dark brown. Fore-
Beigua, brook and spring, 44.418N,8.531E, 850 inq brown without any pattern in alcohol,

m, 2.1X.2020, leg.*LOOHV 9LQORQ Frdtédig 1endtft 9 mm. Segment X rather enlarged
Paratypes: same as holotype (3 males, OPC).  gypapical process long, produced. Lateral shape of
_ _ _ _ _ _ the harpago, the second segment of the gonopods
Diagnosis Having oblique vertical directed jith apbreviated ventral lobe. Phallic organ is
segment X with fused discernible epiproct and particularly organised; it is fixed dorsad to the
with - membranous tergal strap this new speciescomplex of segment X-epiproct-paraproct by the
belongs to theRhyacophila tristisspecies group;  membranous tergal strap; phallobase together
this new species with its elongated plate-form wjth the phallotheca has a long dorsal appendage
dorsal phallothecal appendages with pegged doryith marginal rims; erectile endotheca clearly
sal surface is a member of tRéayacophila pubes-  membranous sunken or immersed into phallobase;
censspecies complex; it is most similar to tRe  aedeagus seems a thin rod-like structure, probably
tsurakianadescribed from Greece, but differs by the enforced, chitinised ductus ejaculatoricus; a
the lateral profile of the segment X-epiproct- pair of parameres digitiform less pigmented.
paraproct complex with longer subapical process
and knob-like epiproct as well as by the dorsal  Etymologyligurica, named after the type loca-
phallothecal appendages that is supplied withlity.

Figure 5557. Rhyacophila liguricasp. nov. Holotype male: 55=Lateral view of the genitalia withdwatlfc organ, 56=lateral
view of the phallic organ, 57=dorsal view of the dorsal appersdafgine phallotheca.
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Rhyacophila pubescenBictet, 1834 Italy, Pennines Alps, Gressoney Valley, Pillaz,
(Map 3) brook and spring, 45.642N, 7.875E, 1340-1380 m,
17.X.2020,0HJ *LOOHV 9LQORQ PDO
Material examinedHungary % NN OWYV :
EHV 6WUHDP ; VLQJOH Fyggophia rougggponticLachlan, 1880
PDOHV 23& +XQJDU\ =HPSOpQuAMY exaRiRéd N Roruzzi, val Fon-
VWUHDP 9, VLQJOHGyid Hirook  ah@ '$pring, 1300m, 41.749N,
PDOHV 23& +XQJDU\ 0iWUD §¥gkse0 /R0 Viey LngQﬁ/ 9LQoRQ PD
SDWNyV VSULQJ £ 9,, VERAE B I'f}ﬂl/ Ba<ifddt8, Lagonegro, Re-
(12 males, OPC). Hungany)o«NN OWV 010 &L QNDyionale Lago Laudemio, big resurgence,
Moldva-Y|OJ\ 9, OHJ 0 %I104d90\n, 2015AR H5.821E, 10.V1.20, leg. Gilles
OPC). 9LQoRQ P D Otaly, A&, Prati di
) ) ) Mezzo, > Fontitune, springs near the top, 41.651N
Rhyacophila tsurakianaMalicky, 1984 13.94E and 41.651N, 13.959E, 166300 m, 9.
(Map 3) 9, OHJ *LOOHV 9LQoRQ  PDC

OPCQC). lItaly, Abruzzi, Val Fondillo, big resur-
Material examinedAlbania, 6DUDQGs 'LVIWQEFHW ©6 RUJHQWH 7RUQDUHFFLD
9ULQs VKRUH RI ULYHU /XPwith mossey @ saguatic pegetation, near the
39.71786N, 20.02033E, leg. Z. Barina, B.L I Ny springs, 41.771N, 13.858E, 1150 m, 5.IX. 2020,

& G. 3 XV NVA2014(2 males, OPC) OHJ *LOOHV 9LQORQ PDOHYV I'H
Rhyacophila tristisPictet, 1834 Rhyacophila stigmaticgKolenati, 1859)
Material examineditaly, Maritime Alps, S.E. Material examinedltaly, Cottian Alps, Macra

Pratolungo, Vallone di Riofreddo, brooklet and valley, spring tributary of the Bedale Intersile,
spring in open grassland, above the Malinvern and*4-426N, 7.143E, 2300 m, 9.VI11.2020, leg. Gilles
della Paur lakes, 44.219N, 7.207E, 2500 m, 10.9LQOoRQ ~ PDOItly, T28i&o, Val di
VIIL2020, OHJ *LOOHV 9LQoRQ COopcgichpok witly mosses, 45.959N, 10.7413E,
Italy, Graian Alps, Viu Valley, Borgial, big tor- 1400 m, 11.IX.20200HJ *LOOHV #4.QoRQ
rent, 45.203N 7.302E, 1500 m, 26.V1.2020, leg. OPC):
*LOOHV 9LQORQ PDOHV IHPD
Marches: NW Arquata del Tronto, Camartina,

ruisseau, 42.777N, 13.286E, 760 m, 15.VI.2020, I\éaterial examineditaly , Cottian Alps, Macra

*
OHJ LOOHV 9LQoRQ PDOH %a%ley, below Canosio, big torrent and lateral
brook, Maira tributary, 44.458N, 7.089E, 1200 m,
9.VIIl.2020, OHJ *LOOHYV 9LQORQ PDO

HV 3& JWDO\
hyacopﬁlﬁa torrentiumPictet, 1834

Rhyacophila rectispindvcLachlan, 1884

Material examinedltaly, Graian Alps, Ingria, Rh hil laari : |
brooklet and spring, 45.463N, 7.568E, 920 m, yacophiia vulgarisspecies compiex
8.VIl.2020 OHJ *LOOHV 9LQORQ PDOHV 23(@&ap4)

Italy, Graian Alps, Gran Paradiso Massif, Cham-

porcher Valley, 45.624N, 7.592E, 1900 m, 11.1X. Rhyacophila vulgariss a widely distributed
2020, OHJ *LOOHV 9L QoRQItaly, P DEDrapéan 2sp&cies with rather stable speciation
Graian Alps, Gran Paradiso Massif, Champorchertrait of the phallic organ. Three incipient sibling
Valley, above Champorcher, spring with mosses,species are known, produced by integrative
after a tunnel, 45.625N, 7.618E, 1480 m, organisation in the peripheries of its distribution
11.1X.2020, OHJ *LOOHV 9LQORQ in Rdly@lbng the AgpenineRhyacophila hartigi
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Map 4. Distribution ofRhyacophila vulgarispecies complex (full circles represent the type localities).

Malicky, 1971, Calabria;R. foliacea Moretti, and aquatic vegetation, torrent, 41.771,13.856,
1981, Central Appenines as well as in Croatia: 1140 m, 5.IX.20200HJ *LOOHV 9LQORQ
Rhyacophila cabrankensi© DOLFN\ 3 UH Y3rEY. ltaly, Molise, Spring of the Volturno River,
XpLQLU (Map 4). Here we describe the 41 639N, 14.078E, 550m, 6.1X.2020 leg. &l
fourth incipient phylogenetic species of the 9| Qo RQ P D Oltaly, Basgigata, Lago-
Rhyacophila vulgarisspecies complexRhyaco-  negro, Reserva regionale Lago Laudemio, big
phila pilosasp. nov. resurgence, 1300 m, 40.154N, 15.821E, 10.VI.20,

Rhyacophila foliaceavioretti, 1981 OHJ *LOOHV 9LQoRQ PDOH 23&

(Map 4) Rhyacophila hartigiMalicky, 1971
Material examined Italy, Abruzzi, L'Aquila, (Map 4)
Spring Fium Vera, 42.370N, 13.458E, 680 m,
9.1X.2020 OHJ *LOOHV 9LQORQ Maieidl exariged lItaly, Calabria, Acqua-

Italy, Abruzzi, Val Fondillo, bigU HV X U JH Q F Hesee6(RSE), F.ra dei Bagni T.L. 150m, 3.X11.1994,
JHQWH 7RUQDUHFFLD?2 LQ EH g RahtVale\(d male, ORC)PRVV HV
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Rhyacophila pilosa2 OiK 9L Gp.R. second segment of the gonopods with short and
: high excision. Phallic organ is particularly orga-

(Figures 5869, Map 4) nised; it is fixed dorsad to the complex of segment
X-epiproct-paraproct by the tergal strap; phal-
lobase together with the phallotheca form a slight-
ly narrowing tube, aedeagus with paired dorsal
and single ventral arms; ventral arms are parti-
cularly pilosed, especially on the dorsum, ductus
ejaculatoricus is almost as long as the paired

: : . . dorsal arm, the dorsal arm with pilosed apex;
Diagnosis Having dorsoapical process on the paramere with long S-forming shaft and short

tergum IX and cerci present this new species be- ". ;
longs to theRhyacophila vulgarispecies group. apical spine.
Its particularly structured phallic organ is typical
for the Rhyacophila vulgarisspecies complex. .
According to the lateral shape of the ventral and hairs, refers to the dorsal surface of th(_a ventral
dorsal arms of the aedeagus as well as the rati§' of the aedeagus mostly armed with short
between paramere shaft and terminal sjithga- Spines.
cophila pilosasp. nov. is most close tRhya-
cophila hartigibut differs by the slender, S-form-
ing and bare paramere shaft, by the shape and by (Map 4)
the pilosed ventral arm of the aedeagus. The
lateral profiles of both the epiproct and the har- Material examined Austria, Karawanken
pago are also significantly diverged. Mountains, Vellach stream, 25.VI.1989, leg. J.
20iK P D O H ¥ran@e3 ka Condamine,

Description Head, antennae, maxillary palps, Provence Alps, 44.451 6.741, 1263 m, 11.VII.
legs and segmental sclerites light brown or yel- OHJ 0 %iOoOLQW PDOH 236
lowish. Forewing brown without any pattern in Alps, Lalley, 44.73Rl, 5.679E, 1221m, 16.VII.
alcohol, forewing lengttil mm. Segment X ra- OHJ 0 %iOLQW PDOHV 23,
ther enlarged with long, narrow and tapering Alps, Saint-Philibert, Grande Chartreuse, 45.370
dorsoapical lobe. Lateral shape of the harpago, thé.839, 1020 m, 15.VI.2007, leg. MoiOLQW

Material examined Holotype: Italy, Molise,
Colli a Volturno (1S), f. Volturno c/o Ponte Sbi-
ego, 300m, 1.1X.2009, leg. Bertuetit al
identified asRhyacophila foliaceaoretti by M.
Valle, 2000 (1 male, OPC).

Etymologypilosa IURP 3SLORVH" FRYHL

Rhyacophila vulgarisPictet, 1834

Figure 58 69. Rhyacophila pilos&p. nov. Holotype male: 58=Lateral view of the genitalia withpdnatllic organ, 59=lateral
view of the phallic organ.
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male, OPC)ltaly, Piemonte, Grand St Bernard, ( 9, OHJ *LOOHV 9LQORAC
torrent, spring near the parking, 45.846N, 7.175E,0PC). Italy, Abruzzi, L'Aquila, Vera Spring,

1780m, 6.VI.2020,0HJ *LOOHV 9L QofGF70N, pPHASGE, 680m, 14.VI.20, leg. Gilles

OPC). ltaly, Cottian Alps, Macra valley, below 9L Qd®R Qmales, OPC). Italy, Basilicata,
Canosio, big torrent and lateral brook, Maira Lagonegro, Reserva regionale Lago Laudemio,
tributary, 44.458N, 7.089E, 1200 m, 9.VII1.2020, big resurgence, 1300 m, 40.154N, 15.821E,

OHJ *LOOHV 9LQORQ  GidadH\10.¥I2Q OHY '3 OOHV 9LQoRI@ly, PDOH
Alps, Gran Paradiso Massif, > Dondenaz, SpringS?J#]ng}ggsl?gﬁé?p;g fg‘g‘NSp'lrgoﬁ/ggeyvl gg;

+ cascade, 45.612N, 7.523E, 2400 m, 11.1X.2020, ' . ) : y '

OHJ *LOOHV 9LQoRQ VeraianH 2%Wk?020\pHd\ *LOOHV 9LQRA.Q  PDOI

Pre-Alps, below Campogrosso, spring under a

water capture, 45.716N, 11.183E, 1060 m, Uenoidae
18.X.2020, OHJ *LOOHV 9LQORQ P
Poland, High Tatra, Chocholowska valley, 22. '?r@nlﬂna zgn%lﬁalurrMclachlan, 1876
9,,, OH J_ - 201K SIG’VBK@,I—! V' 2d&erial examinedltaly, Toscana, SE Reg-
Slovensky Ray, Hnilec stream valley, small side 4g(i0 < Pratomagno,13@0400m, brook and
stream, 39, OHJ - 20iK  PIhH 432648N, 11.665E, 8. VI.2020, leg. Gilles
Slovakia, Slovensky ray, Velky studeny stream, gL Qo R PDOH 23&
17.VI.1966,leg.- 20iK PDOH IHPDOH 23&
Slovakia, Slovensky Ray, Biela Voda stream, Goeridae

9,, OHJ - 20iK PDOH 23& 60R
vakia, Slovensky Ray, Dobsina, Stratena, 10.VII. Lithax niger (Hagen, 1859)

1967, leg. H. Steinmann (1 male, OPSlpveniag
Julian Alps, Radovna stream, 21.VI.1988, light = Material examined Italy, Graian Alps, Viu

OHJ - 20iK PDOH | HP D O HWalleg, 3Borgial, big torrent, 45.203N 7.302E,
1500 m, 26.V1.2020, leg*t LOOHYV 9LQORQ PL
Integripalpia females; OPC). Italy, Piemonte, > Cogne, Gran
i i Paradiso Massif, Gimillan, spring, 45.643N,
Plenitentoria 7.413E, 258@600m, 5.VI1.2020, leg. Gilles Vin-
Limnephiloidea superfamily oRQ  PDOH\BwitZ8a&nd, Grand St
_ _ Bernard, big brook after the Pass, between and
Lepidostomatidae above the curves of the road, 2250-2400m,
6.VI.2020, OHJ *LOOHV 9LQORQ PD
Crunoecia irrorata(Curtis, 1834) males; OPC).
Material examined Italy, Toscana, > Reg- Silo mediterraneusvicLachlan, 1884

gello, spring in sloping ground and brooklets
43.696N, 11.585E, 800-900m, 8.V1.2020, leg.  Material examined Italy, Abruzzi, L'Aquila,
*LOOHV 9LQORQ ltalp, Bifdudzi: @&  Vera Spring, 42.370N, 13.458E, 680m, 14.VI.20,

di Tivo, spring with mosses below the water OHJ *L O O ®VnaddsQGddrnales; OPC).
captage, 42.514N,13.573E, 1370 m, 9.1X.2020,

OHJ *LOOHV 9LQORQ PDOHV 23& Apataniidae
Brachycentridae Apatania fimbriata(Pictet, 1834)
Micrasema morosunMcLachlan, 1868 Material examinedlItaly, Piemonte, Grand St

Bernard, torrent, spring near the parking,
Material examinedltaly, Abruzzi, Val Fon-  45.846N, 7.175E, 1780m, 6.VI1.2020, leg. Gilles
dillo, brook and spring, 1300m, 41.749N, 9LQORQ PDOHV 23&
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Limnephilidae OHJ *LOOHV 9LQORQ PDOHYV
Italy, Abruzzi, Val Fondillo, brook and spring,
41.749N, 13.865E, 1270 m, 5.1X.2020, leg. Gilles
Drusus annulatusspecies group 9LQORQ P D O Hialy, ABu&zi, Val

Fondillo, torrent, 41.741N, 13.881E, 1300 m,
5.1X.2020,0HJ *LOOHV 9LQORQ PDOF

Drusinae

Drusus annulatusspecies complex

Drusus aprutiensisMoretti, 1981
(Map 5)

Drusus trifidus species complex

Drusus oblos20iK 9LQoRQ VS OQRY
Material examined Italy, Abruzzi, L'Aquila, :
Vera Spring, 42.370N, 13.458E, 680m, 14.vI.20, (Figures 665, Map 5, Photos 184)
OHJ *LOOH3 ®al€po R @male; OPC). . . ) .
ltaly, Abruzzi, Val Fondillo, two springs, Material examinedHolotype: Italy, Abruzzi,

: Prati di Mezzo, spring area, 41.651N, 13.959E,
41.768N, 13.855E, 1100 m, 9.V1.2020, leg. Gilles
9L Q oRranles, 4 females; OPC). ltaly, Abruzzi, 1700 M, 29.X1.2019,0HJ  *LOOHV 9LQoRQ
L'Aquila, Spring Fium Vera, 42.370N, 13.458, OPC). Allotype: same as holotype (1 female,
680 m, 9.1X.2020,0HJ *LOOHV 9L QoRBC). Paaypes\same as holotype (3 males, 8
OPC). Italy, Abruzzi, Val Fondillo, big resur- females; OPC). ltaly, Lazio, Prati di Mezzo,
JHQFH ©6RUJHQWH 7RUQDUH DD Helgwq the Hseqerd |RpIages Whl.651N,
with mosses and aquatic vegetation, near thel3.959E, 1700 m, 5.1X.20200HJ *LOOHV 9LQ
springs, 41.771N, 13.858E, 1150 m, 5.1X.2020, (5 males, 2 females; OPC).

e A o Parco R s B e WL ]
J ! [122) Regionale ) 5 2
At &8 Veneto del Pula
Ferrare Delta del Po °

413] Wedulin

Modéne :
o

o Ed o
Alexandrie °TOromE

me
Reggio C2P!

dEmilie
©
- 14 Sassuolo
S L) Bologne
o
s ITLE ]

Ravenne
Imola 4

Fori EH
2

Cesena
)

qiﬁtngrin Pesaro
mprovisus 2,
? Senigallia arcane
o
Jct“m
Porto
Civitanova

o a
“ Macerata

San,Benedetto.
del .Tw'u'\t 0.

Map 5. Distribution of species fror@rusus annulatuandDrusus boshicuspecies groups
(full circles represent the type localities).
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Diagnosis Having recumbent primary and and quadrangular both in lateral and ventral
secondary paramere spines this new specieviews. Median lobe of the vulvar scale (lower
belongs to theDrusus annulatusspecies group. vaginal lip) present slightly shorter than the lateral
The paraproct is characterized by hook-shapedobes.
dorsal branch in lateral view, a character state of
the Drusus trifidusspecies complex. Most closed Etymology oblos ITURP 3|EO|V" VLPLOI
to Drusus trifidus the nominate species of the sinus or bay in Hungarian, refers to the deep and
group, but differs by the lack of trifid spinulose wide, semicircular apicomesal excision on the

region on tergite VIII; by the cerci rounded, not fysed IX and X tergits of the female.
elongate; the gonopod is more produced, elon-

gated. The lateral profile of the dorsal branch of
the paraproct is without dorsobasal ridge. The
paramere armed with small recumbent spines. The

female of the new species has a very big and wide This species group is characterized by the pre-
excision apicad on the fused tergite IX and X sence of a single robust erected primary paramere

visible in dorsal view spine accompanied by secondary or tertiary spines
' anterad. Further lineage divergences have been

Description Dark brown animal with forewing °rdanised by significant modifications in para-
length of 6.5 mm. Cephalic and thoracic sclerites Proct shape either through simplification or com-
are castanean brown, legs and abdomen lighterPl€xification. The more recent, younger contem-
Forewing with rather strong erect setae, especiallyPorary divergences produced incipient sibling
on longitudinal veins. species that are distinguishable by subtle, but
Female genitaliaTergite of Segment IX and X stable Shape modifications mOStIy in the fine
with deep and wide semicircular apicomesal structures of the paraproct head. The delineation
excision; the lateral setose lobe of sternite IX Of all the species complexes in the species group
small rounded triangularSupragenital plate of LV EDVHG RQ SDUDSURFWEeVKDSH -
segment X (upper vaginal lip) much developed al. 2017).

Drusus bosnicusspecies group

Figure 6062. Drusus oblosp. nov. Holotype male: 60 = Lateral view of the genitalia withoatligtorgan,
61 = paraproct in caudal view, 62 = paramere in lateral view.
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4

Figure 6365. Drusus oblosp. nov. Allotype female: 63=Lateral view of the genitalia, 64=daisa of the genitalia,
65=ventral view of the genitalia.

Drusus graecusspecies complex surface of the fused dorsal arm of parapraxt:
apuanensis, D. dudor, D. lepidopterus, D. liguri-
Drusus graecusspecies complex has dorsal ensis, D. piemontensis, D. savoiens O eKal.
branches of the paraproct fused forming simple,2017. Here we describe two more new species
rounded hump-like, blunt apical arm in lateral and we plot on a same map all th®®&isus lepi-
view, with laterad slightly enlarged shape in cau- dopterussiblings.
dal view. The complex has two distinct lineages

of sibling speciesDrusus graecussiblings and In caudal view the fused dorsal branches of
Drusus lepidopterusiblings. paraproct of théepidopterussiblings slightly en-
larged laterally with basolateral lobes. At higher
Drusus lepidopterusiblings resolution of compound microscopy we have re-
(Map 6) cognised divergent and very stable dorsal shape

profiles at the different sibling species integrated
Monocentra lepidopteravas known as a sin- N the isolated mountain ranges. The dorsal shape
gle species of the monobaditonocentragenus ~ Profile with its surface fine structure seems to
very close to genuBrusus but having scales, a function as a sensory-stimulatory copulatory or-
secondary sexual character mostly on the fore-gan. Besides the definite divergences in dorsal
wing of the male, but in a varying patteahthe shape profiles we have found very diverse surface
different siblings. The genus was synonymised pattern on these selective shape divergen2e3 (K
with the genuDrususand the single specid3. et al 2017). The additional taxonomic tool of se-
lepidopteruswas splitted into six sibling species tal/surface pattern further enlarges our capacity to
differenciated by the fine structure of the dorsal delineate closely related incipient sibling species.
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Drusus cerreto2 OiK 9LQORQ VS @mRpfex in theDrusus bosnicuspecies group.
. This species belongs to the northern grouof
(Figures 6658, Map 6, Photos &) lepidopterussiblings without pronounced micro-
, , _ plate structures in the surface pattern on the dorsal
Material examinedHolotype: ltaly, Toscana,  gyrface of the fused dorsal branches of the para-
Passo del Cerreto, in direction of La Nuda Glacial proct. The new specieB). cerretois most close

Circus, spring and brook, 44.291N, 10.229E, to D. apuanensis2 O i K EXW GLIIHUV
1400m, 30.V1.2020,0HJ *L O O HVmAle,Q ofbfdal profile of the fused dorsal branch of the
OPC). paraproct that is regular triangular @t cerreto

and abbreviated dD. apuanensisas well as by
Diagnosis A new species among thHgrusus  the surface pattern of the fused paraproct without
lepidopterussiblings of theD. greacusspecies any microplate at the new species and with

J'.':j '.-,£_‘.: . J.; Ak : ‘; 7 . A I.n -
ety ﬁ%‘;@;fﬁif ‘

cerreto ;—
s

47 252
T

“.e@apuanensis

Map 6. Distribution of species from therusus lepidopterusiblings of theDrusus graecuspecies complex
in theDrusus bosnicuspecies group (full circles represent the type localities).
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Figure 6668. Drusus cerretesp. nov. Holotype male: 66 = Lateral view of the genitalia withpdallic organ,
67 = paraproct in dorsal view, 68 = paramere in lateral view.

microplate atD. apuanensis Among the peri- Drusus dondena2z OiK 9LQORQ VS QR)
phallic organs cercus is shorter and the gonopod is .

slimmer at the new species. However, a future (Figures 6974, Map 6, Photo 15)
study needs to examine the trait stabilities at both

species represented only by their holotypes. Material examined Holotype: ltaly, Graian

Alps, Gran Paradiso Massif, Champorcher Valley,
above Dondenaz, spring + brook, 45.618N,

dorsal profile of the fused dorsal arm of the para- /->49E, 2100 m, 11.1X.2020, leg.LOOHV 9L QoR

proct is characterized by almost a regular triangle (1 male, OPC). Allotype: same as holotype (1
The triangle is the result of the basolateral lobesfémale, OPC). Paratypes: same as holotype (9
forming the two angles of triangle. The mesal Males, S females; OPC).
body of the fused arms of the paraproct has a mi- . _ )
nute, tiny apicomesal excision, asymmetrical ~ Diagnosis A new species among ttiarusus
There is no microplate field discernible, almost lepidopterussiblings of theD. greacusspecies
fully covered with short microspines. The suture complex in theDrusus bosnicusspecies group.
lines running mesad parallel. The paramere setall he forewing of the male is completely coeer
pattern of the holotype asymmetrical, the erect With slightly elongated scales, females lacking
short primary Spine on the right paramere is evenscales on their forewing. This species belongs to
shorter. The erect primary spine is accompaniedthe northern group oD. lepidopterussiblings
by a few secondary or tertiary spines located bothwithout pronounced microplate structures in the
dorsad; there are several, just discernible smallsurface pattern on the dorsal surface of the fused
tertiary spines on the entire pre-spine parameredorsal branches of the paraproct. The new species
shaft. D. dondenazas most close td. savoiensis but
differs by the shape and surface pattern of the
Etymology Named after the region of the type fused dorsal branch of the paraproct in dorsal
locality as a noun in apposition. view, according to the fine structure.

Description. The architectural shape of the
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Description. The architectural shape of the vaginal lip) much developed and quadrangular
dorsal profile of the fused dorsal arm of the para-both in lateral and ventral views. Median lobe of
proct is characterized by complex lobe system.the vulvar scale (lower vaginal lip) present half as
Beside the basolateral and apical pair of lobeslong as the lateral lobes.
there is a definite subapical pair of lobes, differen-
tiating this new species from all the other member  Etymology Named coined from the name of
of the siblings. There is no microplate field dis- the type locality as a noun in apposition.
cernible; the entire surface is almost fully covered
with short microspines. The mesal suture line ves- Drusus piemontensi O i K
tigial, present only apicad. The paramere setal (Map 6)
pattern of the holotype slightly asymmetrical, the

erect, primary spine is strong; the erect primary  Material examined ltaly, Road to the Lago
spine is accompanied by a few secondary or teryella Tempesta, spring and brooklet, 44.46N,

tiary spines located both dorsad; there are few,7 124 1950 m 9.VII.20200HJ *LOOHV 9LQ
just discernible small tertiary spines on the entire (1 male’ 1 femalé' OPC).

pre-spine paramere shaft.

Female genitaliaTergite of segment IX and X Drusus savoiensi€ RSSD 20iK
with deep and wide semicircular apicomesal ex-
cision; both in the dorsal and lateral views the (Map 6)
lateral lobes bluntly bilobed; the lateral setose
lobe of sternite IX elongated triangular, heavily = Material examined Italy, Graian Alps, Viu
setose. Supragenital plate of segment X (uppeiValley, Borgial, big torrent, 45.203N 7.302E,

Figure 6941. Drusus dondenagp. nov. Holotype male: 69 = Lateral view of the genitalia witipdatlic organ,
70 = paraproct in dorsal view, 71 = paramere in lateral view.
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Figure 7244.Drusus dondenagp. nov. Allotype female: 72 = Lateral view of the genitalia, @rsal view of the genitalia,
74 =ventral view of the genitalia.

P 9, OHJ *L Gnkl&s, 9 LdD th&® £pecies group are detectable by the signifi-
7 females; OPC). Italy, Graian Alps, Gran-Para- cant structural modifications in the paraproct. The
diso, NW Noasca, spring and brooklet, 45.473N, dorsal branch of the paraproct is not enlarged in
7.288E, 2240 m, 7.VII1.2020, leg. GO HV 9L QuyReRent laterad in caudal view, but enlarged in
(1 male, OPC). D. bosnicusD. discophorusD. muranyorumand
_ _ not horizontal digitiform as inD. improvisus
RemarksThis species represents a new recordMost close tdD. graecusspecies complex, but has
for Italy. not as much blunt and fused head of the dorsal
branch of the paraproct. The subdivided segment
Drusustagolt2OiK 9LQORQ VS Riifferentiates from all the species in tBeu-

(Figures 7578, Map 5, Photos 14.2) susgenus.

. . _ Description Medium-sized species with dark,
Material examinedHolotype:ltaly, Abruzzi, 4 most castanean brown head and thoracic scle-
Prati di Tivo, spring and brook below the foun- yites: legs and wings are brown; forewing length
tain, 42.502N, 13.573E, 1550-1580 m)X92020, 11 mm. Segment IX is unique, subdivided into a
leg. *LOOHYV 9LQORQ PDOH 23&jorsal and a ventral part; the dorsal part, the
tergite is characterized by rather produced dorsal
strap. Cerci elongated slightly downward arching.
. . Paraproct with sclerotized dorsal branch and less
_und_ergone of great §tochast|c perturbatl_o_ns reSUIt'sclerotized highly inflated ventrum; the head of
ing in great and unique structural modifications. yne qorsal branch subtriangular in lateral view and
Segment IX is subdivided almost completely and ,pgivided by a V-shaped excision in dorsal and
fused to the ventral branches of the paraproct.ca,dal views. Gonopods are short. Paramere with
Having a single robust erected primary spine ong single small, V-shaped erected spine.
the paramere it is a member of theusus bosni-
cus species group. In several members of this Etymology tagolt |U Rt®oR" partitioned,
species group there are tendencies for subdivisiorarticulated, divided in Hungarian, refers to the
of segment IX indicated by the presence of well- partitioned segment IX subdivided into dorsal
developed articulation sutures. Species complexegtergal) and ventral (sternal) articles.

Diagnosis This is a highly modified species

37



20Kk LQ&qgppa On the Trichoptera of Italy with delineation of incipient sibling species

78

Figure 7548. Drusus tagolsp. nov. Holotype male: 75 = Lateral view of the genitalia witiphatlic organ, 76 = genitalia in
dorsal view, 77 = tergite IX, cerci and paraproct in caudal view, J&amere in lateral view.

Drusus improvisusspecies complex Drusus cianficconiaeOl ih, 2017
Characterized by dorsal branch of the para- (Map 5)
proct with horizontal digitiform fused apical arms

with slightly upward directed tip in lateral view;

digitiform with variously laterad directed tips in

dorsal view. This poorly known species complex
is distributed in the Northern and Central Apen-
nine. Further intensive samplings are required in
isolated mountain ranges to survey its biodiversity
and to understand more comprehensively the
diverging pattern of paraproct with variability
ranges in various taxa and in the contact popu
lations. To recognise properly the subtle shape di-
vergences we need to apply the higher magnifying
capacity of compound microscope with higher re-

Material examined Italy, Abruzzi, Prati di
Tivo, spring and brooklet below the fountain
42.502N, 13.573E, 1558580 m, 14.VI.20, leg.
*LOOHV 9LQOoRQ P D Oltdly, AbDHPDOH
ruzzi, Prati di Tivo, brooks very steep, 42.514N,
13.573E, 1370m, 14.VI OHJ *LOOHV 9L
(1 male, OPC). lItaly, Abruzzi: Prati di Tivo,
spring with mosses below the water captage,
42.514N, 13.573E, 1370 m, 9.1X.2020, leg. Gilles
9LQOoRQ PDOHV 23&

Drusus improvisugMcLachlan, 1884)

solution also for the paraproct, not only for para- (Map 5)

mere 2 O egKal. 2017). Five species are known

in the Drusus improvisusspecies complexD. Material examined.ltaly, Emilia-Romagna,
camerinus Moretti, 1981, D. improvisus Passo delle Radici, Nd slope, 1430m, brook,
(McLachlan, 1884)D. cianficconiae2 O i K 1 ( 9, OHJ *LOOHYV
D. konok 2 O jR017, and ®rusussp. (5 males, 2 females; OPC). ltaly, Emiko
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magna: Passo delle Radici, Nd slope, 1500 m,VI.2020, OHJ *LOOHV 9LQORQ PD
spring, 44.194N, 10.502E, 4.VI1.2020, leg. Gilles Italy, Toscana, Passo del Cerreto, in direction of
9LQOoRQ PDOH 23& -Emiid O\La NRdaF Glgrial Circus, 44.286N, 10.228E,

Romagna: Abetone, Val di Luce, spring + brook, 1460m, 30.VI.20200HJ *LOOHV 9LQORQ
44.15N, 10.635E, 1320 m, 7.VI.2020, leg. Gilles 6 females; OPC). Italy, Toscana, Passo del
9L QdRRale, 1 female; OPC). Italy, Toscana, Cerreto, in direction of La Nuda Glacial Circus,
Val di Luce, brook, 44.123N, 10.628E, 1600-1650 44.286N, 10.228E, 1460m, 3.1X.2020, leg. Gilles

m, 7.V1.2020, leg. GOOHV 9LQORQ PLODHRD PDOHYV IHPDOHV 23&
females; OPC). Italy, Northern Apennines, Tos-
camm, Croce Arcana, spring and brooklet, Drusus discolorspecies group

44.129N, 10.76E, 1450 m, 8.VI1.2020, leg. Gilles

9L QoR@ales, 1 female; OPC). ltaly, Toscana,  Drusus discolorspecies group is integrated
Passo di Cerreto, spring and brook, 44.286N,through ancestral divergence by the reduction of
10.228E, 1500m, 9, OHJ *LOOHVs@&4QatR@ to a single large subapical spine
males, 3 females; OPC). Italy, Toscana, < Abe-wjthout any secondary or tertiary spines.

tone, spring and brooklet, 44.139N, 10.673E,

females; OPC). Italy, Emilio-Romagna, Monte

Cimone, brook in the forest with cattle, 44.193N, (Map 7)
10.674E, 1400m, 1.VI.20200HJ *LOOHV 9LQORQ
(1 male, 1 female; OPC). Italfposcana, Passo del According to the architecture of the paraproct

Cerreto, in direction of La Nuda Glacial Circus, this species complex is almost indistinguishable
spring and brook, 44.291N, 10.229E, 1400m, from theD. romanicusspecies complex. The only
30.VI.2020,0HJ *LOOHV 9LQORR dieeemible diffegence is that members of De
taly, Emilio-RomagnaBalze, spring of theTe- discolor complex hse no decisive hump on the
vere River, 127@300m, 43.787N, 12.075E, 3. apical margin of the paraproct in lateral view.

regionaiae;
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Map 7. Distribution of species fror@rusus discoloispecies complex (full circles represent the type localities).
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However, the two complexes are clearly dif- 6.VII.2020, OHJ *LOOHV 9LQORQ PD
ferentiated by the shape of the periphallic organs.ltaly, Emilio-Romagna, Monte Cimone, brook in
D. discolorcomplex has cerci and gonopods short the forest with cattle, 44.193N, 10.674E, 1400m,
compared to the long cerci and gonopodsDof 1.VII.2020, OHJ *LOOHV 9LQORQ PD
romanicuscomplex. Italy, Toscana, Val di Luce, spring + brook,

44.15N, 10.635E, 1400 m, 4.1X.2020, leg. Gilles

High genetic differentiation with haplotype 9LQORQ PDOHYV IHPDOHV 23&
endemism was detected between mountain range
populations ofDrusus discolorespecially in the Drusus ferdes2 OiK &RSSD
Pyrenees, Massif Central, and Western Alps (Map 7)
without any morphological differences by tradi-

tional gross morphology (Paué al. 2006). We Material examined France, Savoie Forclaz
have discovered stable paraproctal divergences irfakes below the Lac Noir’ torrent. 2530 m

PP 9 oRQ PDOHV IHPDOHV 23&

analysis. The taxonomic splits were demonstrated
empirically by diverged trait matrice2(O i al. .
2015). Morphological divergences of the specia- Drusus hatras2 O 1K 9LQoRQ VS QRY
tion trait evolved from the ancestral spedirsi- (Figures 7981, Map 7, Photos ¥)
sus discolorin peripatric environment during
sexual selection processes by reproductive bar- Material examinedHolotype:Italy, Toscana,
riers and reinforced or are under reinforcement inPasso del Cerreto, spring, brook and torrent,
seondary contacts. Subtle and stable divergencet4.291N, 10.229E, 1400 m, 3.1X.2020, leg. Gilles
resulted in the formation of phylogenetic incipient 9L QO0RQ P D @libtyp2:3same as holo-
sibling speciesbrusus ferdesD. kuposD. leker. type (1 female, OPC). Italy, Toscana, Passo del
D. visas Here in the southern periphery of Tos Cerreto, in direction of La Nuda Glacial Circus,
44.286N, 10.228E, 1460m, 3.1X.2020, leg. Gilles
cana we have discovered the fifth siblilyusus 9LQOoRQ PDOHV 23&
hatrassp. nov. of the complex.
Diagnosis.A new species in th®rusus dis-
. colour species complex. Easily distinguished from
Drusus discolor(Rambur, 1842) all the other species of the complex by the back-
(Map 7) ward, posterad directed posterior corner of the
serrated dorsal margin of the paraproctal head.
Material examinedltaly, Maritime Alps, S.E.  The gonopod is rather slender relative to the an-
Pratolungo, Vallone di Riofreddo, brooklet and cestral speciedDrusus discolor but its range of
spring in open grassland, above the Malinvern andvariability is unknown. The spur formation, the
della Paur lakes, 44.219N, 7.207E, 2500 m,acual terminal ending of the paramere is deve-
10.VIl.2020, OHJ *LOOHV 9LQORQ Ilopdedin® t glightlylidpward curving and narrow-
males; OPC).ltaly, Maritime Alps, S.E. Prato- ing pointed structure with slight dorsosubapically
lungo, Vallone di Riofreddo, brooklet and spring produced uprising.
in open grassland, 44.213N, 7.187E, 1950 m,
10.VIl.2020,OHJ *LOOHYV 9LQORQ | BeBddi@ish. LyRt&brown, yellowish species
Italy, Graian Alps, Gran-Paradiso, NW Noasca, with forewing length of 11 mm. The divergence
spring and brooklet, 45.473N, 7.288E, 2240 m, of this new incipient sibling species is realized in
7.VI1.2020, leg. GilleV 9LQoRQ P D O H the $peEiddiahHrait of the modified paraproct. The
OPCQC). Italy, Piemonte, Grand St Bernard, torrent, lateral profile of the paraproctal head is charac-
spring near the parking, 45.846N, 7.175E, 1780m,terized by the posterad directed serrated dorsoa-

4C



20Kk LQ&qgppa On the Trichoptera of Italy with delineation of incipient sibling species

pical margin. It seems that the function of this Drusus leker2 O i K
modification on the serrated head of the paraproct

: . it X (Map 7)
works effectively alone or in combination with

other premating barriers in mate recognition or in Material examined France, Savoie Forclaz
postmating prezygotic barriers of cryptic female lakes, below the Lac Noir, torrent, 2530 m,

choice or in others, like in gametic isolation. 45.658N, 6.699E, 16.VII1.2020, leg. Gilles Vin-
Female genitaliaTergite of segment IXand X oRQ PDOHYV IHPDOHV 23&

with deep triangular apicomesal excision; both in

the dorsal and lateral views the lateral lobes nar- Drusus muellerispecies complex

rowing; the lateral setose lobe of sternite IX
rounded triangular, heavily setos_e. SL_JpragenltaI Drusus muelleri species complex has been
plate of segment X (upper vaginal lip) much gistinguished by the following character state
developed and subquadrangular both in lateral an¢tompination 2 O eKal. 2017): (1) the fused dor-
ventral views. Median lobe of the vulvar scale sa| pranches of paraproct rather robust with straith
(lower vaginal lip) present slightly shorter than yertical apical margin in lateral view, (2) accom-
the lateral lobes. panied by very long cerci and (3) short subapical
. spine on the paramere. This species compex
Etymology hatras TURRiIWUBSRVWHU Bdmphsed of four known speciesrkos 2 0K
Hungarian, refers to the backward, posterad di-2017, horgos 2 0iK magas 2 0iK
rected posterior corner of the serrated dorsalmyelleri (McLachlan, 1868). Here we describe a
margin of the paraproctal head. new speciedDrusus granparadissp. nov.

RemarksThe three male paratypes represent a Delineation by fine phenomic§o delineate
contact population withDrusus discolar one  the phylogenetic incipient sibling species insth
male has posterad directed paraproct head similasmall species complex with fine phenomics we
to the holotype, other two males with broad have to sharpen our eye, focus our mental capa-
rounded paraproct head, atypical. city as well as our microscope of high resolution

Figure 7981.Drusus hatrasp. nov. Holotype male: 79 = Lateral view of the genitalia witlpdatlic organ, 80 = paramere in
lateral view, 81 = allotype female genitalia in dorsal view.
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and rely upon the most stable observational view Drusus granparadiso2 OiK 9LQoRQ VS QF
of the speciation trait. In the Drusinae subfamily it .

is the paraproct being far the most diverse with (Figures 8286, Map 8, Photos 187)
high shape stability. Examining and drawing the _ : . .
genital substructures we have to take into account _Material examinedHolotype:ltaly,, Piemonte,
their functional dynamism and carefully search > €0gne, Gran Paradiso Massif, Gimillan, spring,
and select the most reliable observational view in42-643N, 7.413E, 2588600m, 5.VII.2020, leg.
order to avoid ontological and epistemological “LOOHV 4ln@aleRAPC). Allotype: same as
artefacts. Especially, when we establish taxo-nolotype (1 female, OPC). Paratypes: same as

nomic entities by fine phenomics we are walking Nolotype (4 males, 9 females; OPC).

on thin ice. These shape divergences are created ) o )

by cooperation of several thousand sequences in  Diagnosis Similarly to the species complex
quantitative trait loci, superimposed by epistatic thiS new species has the fused dorsal branches of
and epigenetic interactions, and maintained byParaproct rather robust with straight, slightly un-
complex network of protective mechanisms. dulating vertical apical margin in lateral view; the
These adaptive shape divergences are quite smaflorsum of the fused dorsal branches of the para-
for human capacities to recognise them properly,Proct is rounded, not straight and not with deep

particularly if taxonomy is confined to gross Pasal ditch like aD. arkos not with posterad
phenomics. turning or directed tip like aD. horgos not

_ _ ascending high dorsoapicad likelat magas and
~ In the Drusus chapmanspecies complex, that not without vertical undulation like &. muelleri
is a close relative of thBrusus muellerispecies  This unique shape of the cerci distinguishes

complex a new specieByusus katagelastogite-  Drusus granparadis@p. nov. from all the known
cek, 2020 was recently described and separatedpecies of the complex.
from D. letras 201K E ‘of MUZRsmall

divergences _integrated in the speciation trait of Description The speciation trait of the para-
paraproct (Viteceket al. 2020). In the lateral proct dorsal branches that is the lateral profile of
profile D. letras has a basal ditch or anterior  the posterad directed dorsoapical tip is very stable
dentation that is lacking &. katagelastosHow- gt g| the five males. Cerci are medium long, with
ever, the basal region of the dorsal branch ofyery thin shaft with strong middle constriction
paraproct is usually very much obscured; it is gnd extremely broad basement. Gonopods with
usually deeply withdrawn anterad below the blaCksIender, narrowing apical portion and a small
spinulose cover on tergite VI, therefore the most yasomesal lobe visible in ventral view. The

difficult to discern. It is highly dynamic, movable_ subapical spine on the paramere is small without
depending on the erective state of the phallic mg] tertiary spine

organ. The second divergence is the presence of a
pair of small medial protuberances on the top in Etymology Named after the region of the type
the caudal profile of the dorsal arm of the para-|ocality as a noun in apposition.

proct atD. letrasthat is lacking aD. katagelas-
tos As a rule, the caudal view is the most un-

: . S . " 20iR017
reliable observational direction, highly sensitive Drusus magas2 O 1 B0

to even a very small alteration. Please try and (Map 8)
examine how these tiny protuberances appear and
disappear by slightly modifying the viewing Material examinedlItaly, Piemonte, Grand St

angle. It would be desirable to re-examine theseBernard, springs, 2450m, 45.872N, 7.158E and
divergences in the speciation trait of these two2560m, 45.873N, 7.179E, 6.VI1.2020, leg. Gilles
species to confirm the reality of thelivergences 9LQOoRQ P D ey, PEERNte, Grand St

A detailed examination requires population Bernard, torrent, 45.86N, 7.134E, 2370m,
samples, minimum three specimens. Unfortuna-6.VI1.2020, OHJ *LOOHV 9LQORQ PDO
tely both species until now are known only from OPC). Italy, Piemonte, > Cogne, Gran Paradiso

the holotype male. Massif, Gimillan, spring, 45.649N, 7.415E,
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N

Figure 8286. Drusus granparadissp. nov. Holotype male: 82 = Lateral view of the genitalia witlpdatlic organ,
= left gonopod in ventral view, 84 = paraproct in caudal viewp&Bamere in lateral
view, 86 = allotype female genitalia in dorsal view.

2740m, 5.VI.2020, leg* LOOHV 9LQORQ the RicfdheVLake, 45.629N, 7.942E, 1930m,

OPC). Italy, Piemonte, Grand St Bernard, torrent, 4.V11.2020, OHJ *LOOHV 9LQORQ PD!
45.859N, 7.145E, 2230m, 6.VII.2020, leg. Gilles ltaly, Piemonte, Cogne, Gran Paradiso Massif,
9LQORQ PDOH IHPDOHV 23& pLOODQ /DJR GL /XVVHUW Qf
_ _ 2800m), DQG Qf /DJR DOPRVW F
Drusus monticolaspecies group frozen, 45.6583N, 7.396E, 2910m), 5.VI.2020,
Drusus monticolaspecies complex OHJ *LOOHV 9LQoRQtaly, G&dHV 23
Alps, Gran-Paradiso, below Lago superiore di
Drusus monticolaMcLachlan, 1876 Ciamousseretto, big torrent, 45.49N, 7.266E,
2830 m, 7.VII.2020,OHJ *LOOHIVM&Ee, QoRQ
(Map 8) OPC). ltaly, Graian Alps, Gran-Paradiso, above

Lago superiore di Ciamousseretto, 45.49N,

Material examined Switzerland, Grand St *
Bernard, big brook after the Pass, between and(712n(:§:ze (2)8;((:))m 7:VIll-20200 H J LOOHV 9LQ

above the curves of the road, 45.871N, 7.177E
2250-2400m, 6.VII.202000OHJ *LOOHV 9 L QoRQ
males, 4 females; OPC). . .

Drusus mixtusspecies group

Drusus destitutuspecies complex _ : L
Drusus mixtus species group is integrated

Drusus melanchaetedcLachlan. 1876 through ancestral divergence by subapical spine
’ bunch having at least one larger primary upward
(Map 8) arching spine and a stout abbreviated apical shaft.

The delineation of the species complexes in the
Material examinedltaly, Piemonte, Pennines species group is based on paraproct shape
Alps, Biella, above Sanctuario di Oropa, above GLYHUJH Q feHaVl 2027.i (@) Drusus flavi
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pennisspecies complex has dorsal branch of the Drusus mixtusspecies complex

paraproct with upward directed digitiform apical

arms in lateral view; laterally diverted in caudal  This complex has dorsal branch of the para-
view; (2) Drusus mixtusspecies complex has proct with basal and apical converging lobes in
dorsal branch of the paraproct with basal andlateral view; the basal and the apical lobes con-
apical converging lobes in lateral view; diverged verging and forming, encircling a rounded exci-

apex in caudal view, (3prusus spelaeuspecies  sion; apical lobes with slightly diverged apex in

complex has dorsal branch of paraproct with caudal view. The nominate species complex is
sharp or blunt hook on apical arms in lateral view; comprised of two speciebiguttatus mixtus

mostly fused in caudal view.

Drusus biguttatus(Pictet, 1834)

Drusus flavipennisspecies complex
(Map 8)
The complex has dorsal branch of the para-
proct with upward directed digitiform apical arms ~ Material examineditaly, Piemonte, Grand St
in lateral view; laterally diverted in caudal view. Bernard, torrent, spring near the parking,
This species complex is comprised of five spe-45.846N, 7.175E, 1780m, 6.VII.2020, leg. Gilles
cies: apados flavipennis malickyi rhaeticus 9LQOoRQ PDOH 23&
vercorsicus

Drusus spelaeuspecies complex

Drusus rhaeticugSchmid, 1956)

(Map 8) In this species complex there is a tendency for

disintegration of the subapical spine bunch on the

Material examineditaly , Trentino, Val di Con-  paramere. In the subapical spine bunch the domi-

cei, torrent, 45.95N, 10.74 E, 1270m, 11.I1X. 2020, nating big primary erect spine is less pronounced
OHJ *LOOHV 9LQORQ PDOH aslweh 8Ghdry are adflitional spines

nnnnn
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Map 8. Distribution of species frorusus discolorPrusus monticola, Drusus mixtasdDrusus alpinuspecies groups
(full circles represent the type localities).
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well anterad of the subapical spine bunch. Thesewithout any discernible vestigial suture; this dif-
additional anterad spines are especially dominatferentiates the new species from all the known
ing on the paramere Busus buscatensis species of the genus. (2) The completely fused
gonopods has undergone another architectural

Drusus camposilvani2 OiK 9L QoRQ V Snodjfiravion; its dorsoapical region has produced

. a secondary or additional lobe-like unite with
(Figures 8793, Map 8, Photos 149) serrated apex. Such an additional lobe of serrated

Material examined Holotype: Italy, Trentino Eiiﬁsgs t?arcgaz;ctﬁr Ztg\t\?e\?;rtﬁ&gc%ﬂggofesr ';' the
Alto Adige, Venetian Pre-Alps, above Campo- pteryxg : . pteryx
silvano, spring, 45.754N, 11.148E, 1010 m, 10.9€nus has lost the sclerotized paraproct entirely,

IX.2020, OHJ *LOOHV 9LQoRQ Presghbapd wel-geveloped ibrusus campo-

Allotype: same as holotype (1 female, OPC). Silvanosp.nov. _
Paratype (1 female, OPC). Female genitaliaTergite of segment IX and X

with deep and wide semicircular apicomesal
Diagnosis This new unique species is most €Xcision; both in the dorsal and lateral views the
close to species in thBrusus spelaeuspecies lateral lobes bluntly roundedhe lateral setose
complex Drusus buscatensi®. spelaeusandD. lobe of sternite IX triangular, heavily setose
valserinensis but differs by the modified gono- apically. Supragenital plate of segment X (upper
pods as well as by the lateral and caudal profilesvaginal lip) much developed and quadrangular
of the paraproct. both in dorsal and ventral views. Median lobe of
the vulvar scale (lower vaginal lip) present,
Description. Drusus camposilvasp. nov. has  shorter than the lateral lobes.
two remarkable incongruent character states of the
gonopods, uniqua-the-genusDrusus (1) The Etymology Named coined from the name of
gonopods are completely fused to segment IXthe type locality as a noun in apposition.

Figure 87900.Drusus camposilvansp. nov. Holotype male: 87 = Lateral view of the genitalia witlpdatlic organ,
88 = left gonopod in ventral view, 89 = paraproct in caudal views @aramere in lateral view.

45



20Kk LQ&qgppa On the Trichoptera of Italy with delineation of incipient sibling species

Figure 9193. Drusus camposilvansp. nov. Allotype female: 91 = Lateral view of the genitalia,
92 = dorsal view of the genitalia, 93 = ventral view of the genitalia.

Drusus alpinusspecies group 7.405E, 2350m, 5.VI.20200HJ *LOOHV 9LQOol
D loi . | males, 2 females; OPC). ltaly, Graian Alps, In-
FUSUS alpiNUSSPECIES CompleX gria, brooklet and spring, 45.463N, 7.568E, 920m,

. VII1.202 H *L HV 9L 3 PDO
Drusus alpinusMeyer- '+ O 8 020 OHJ 00 9 LAPCR Q O

(Map 8) Drusus nebulicolaspecies complex

Material examined ltaly, Graian Alps, Viu Drusus nebulicola(McLachlan, 1867)
Valley, Borgial, big torrent, 45.203N 7.302E, 8
P 9, OHJ *LOOHV 9LQoRQ PDAVRGS

17 females; OPC). Italy, Piemonte, > Cogne, Gran . . .

Paradiso Massif, Gimillan, spring, 45.643N, Maf[erlal examineditaly, Graian Alps, Gran-

7.413E, 2580600m, 5.VI1.2020, leg. Gilles Paradiso, NW Noasca, brook and torrent,
9LQORQ 2PfEn@les; OPC). ltaly, Pie- 45.4647N, 7.299E, 1860m, 7.VIII.2020, leg.

monte, Pennines Alps, Biella, above Sanctuario di’ O OHV 9LQORQ PDOHValy, IHPDC
Oropa, above the Mucrone Lake, 45.629N, Trentino, Val di Concei, brook with mosses,
7.942E, 1930m, 4.VI.20200HJ *LOOHV 9{@%%810-74135 1400 m, 11.1X.2020, leg.

males, OPC). ltaly, Piemonte, Pennines Alps, "LOOHV 9LQORQ PDOHitaly, IHPDO
Biella, above Sanctuario di Oropa, spring, Graian Alps, Gran Paradiso Massif, Champorcher
45.6435N, 7.969E, 1800m, 4.VI1.2020, leg. Gilles Valley, > Dondenaz, spring + brook, 45.618N,
9LQoRQ PDOHV | Ik, DRGEH V 7.549k, 2100 m, 11.1X.2020eJ *LOOHV 9LQoF
monte, > Cogne, Gran Paradiso Massif, Gimillan, (3 males, OPC). lItaly, Trentino, Val di Concei,

spring near the bridge, 45.625N, 7.376E, 1900m,torrent, 45.954N, 10.744E, 1270 m, 11.1X.2020,
5.VI.2020, OHJ *LOOHV 9LQORQ ORDOHM O28% 9LQORQ PDOHV I ]
Italy, Piemonte, Pennines Alps, Biella, around the

Mucrone Lake, 45.628N, 7.9425E, 1900m, 4.VII. Ecclisopteryx kunkor2 O i K

2020,0HJ *LOOHV 9LQORQIltaly,lHPDOHYV 23&

Piemonte, Pennines Alps, Biella, above Sanc- Material examinedltaly, Abruzzi, Val Fon-

tuario di Oropa, above the Mucrone Lake, 1930m,dillo, brook and spring, 1300m, 41.749N, 13.865
45.629N, 7.942E, 4.VI.20200HJ *LOOHVEIIOQIORQ OHJ *LO O HWVmMddsQ dR Q

(6 females, OPC). Italy, Piemonte, > Cogne, Granfemales; OPC). lItaly, Abruzzi, Prati di Mezzo,
Paradiso Massif, Gimillan, brook, 45.637N, Fontitune, spring and brook along the torrent,
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1560 m, 41.653N, 13.936E, 9.VI.20, leg. Gilles Limnephilus hirsutus(Pictet, 1834)
9LQOoRQ PDOHV tdlp, D\OHYV 23&

ruzzi, Val Fondillo, two springs, 41.768N, 13.855 Material examined Italy, Abruzzi, Prati di

E, 1100 m, 9, OHJ *LOOHV Mdz£odpiihg below the water capture, 41.651N,

males, 3 females; OPC). lItaly, Basilicata, SW 13.959E, 1700m, 1.VIL.20200HJ *LOOHV 9LQ
Pignola, Basento, spring in beech forest, 1250 m,(1 male, OPC).
40.508N, 15.728E, 10.VI.200HJ *LOOHV 9LQORQ

(6 males, 2 females; OPC). Italy Basilicate, Pol- Limnephilus ignavusMcLachlan, 1865
lino, springs and rivulets, 39.916N, 16.177E,
1600+ P 9, OHJ *LOOHYV \RileRsp B@mineditaly, Basilicata: > Lago-

males, 1 female; OPC). ltaly, Abruzzi, Prati di heqro < Reserva regionale Lago Laudemio,brook
Mezzo, spring below the water capture, 41.651N, orest. 40 157N. 15.803E. 1340 m. 6.

i f
13959E, 1700m, 1VIL2020eJ *LOOHV S RQeR s oo 1 9L0oRIQly, PDOH

(22 males, 42 females; OPC). Cottian Alps, Fenestre Pass, Chisonne trib., nice

. . , spring, 45.0515N, 7.079E, 1780 m, 19.X.2020,
RemarksThis brown species is described from OHJ *LOOHV 9LQOROQ PDOH IHP

Calabria, Basilicata and Emilia Romagna. The
present record from Abruzzi suggests its dis-
tribution on the entire Apennines representing the
Ecclisopteryx guttulatapecies complex.

Limnephilus italicusMcLachlan, 1887

Material examined France, Savoie Forclaz
lakes, around and above the Esola lake, brook and
lake surrounding, 45.657N, 6.709E, 2330 m, 15.
VIII.2020, OHJ *LOOHV 9LQORQ PDOH

Ecclisopteryx legez2 OiK /RGRYLFL

Material examineditaly, Cottian Alps, Macra
valley, below Canosio, big torrent and lateral _ . ,
brook, Maira tributary, 44.458N, 7.089E, 1200 m, Limnephilus lunatusCurtis, 1834

9.VIll.2020, OHJ *LOOHV 9LQORQ PDOHYV _ .
females; OPC). Material examined Italy, Abruzzi, Prati di

Tivo, spring and brooklet below the fountain
Limnephilinae 42.502N, 13.573E, 1550-1580 m, 14.VI.20, leg.
*LOOHV 9LQORQ PDOH 23&
Limnephilini
_ . . _ Limnephilus rhombicus(Linnaeus, 1758)
Limnephilus affinis Curtis, 1834
_ _ Material examinedltaly, Madonna di Cam-

_ Material examined.Italy, Northern Apen- piglio, brook above Nero Lake, 46.245E, 10.782
nines, Toscane, Croce Arcana, spring and brooky 2260 m, 11.1X.2020,0HJ *LOOHV 9LQOF
let, 44.129N, 10.76E, 1450 m, 8.V1.2020, leg. mgle, OPC).

*LOOHYV (2 male ®EC).

_ . _ Remarks.The single specimen has paramere
Limnephilus coenosu®ictet, 1834 similar toLimnephilus rhombicus reseiilalicky,
1985. Its independent incipient species status has
Material examineditaly, Maritime Alps, S.E.  to be examined based on samples from several
Pratolungo, Vallone di Riofreddo, brooklet and populations.
spring in open grassland, above the Malinvern and
della Paur lakes, 44.219N, 7.207E, 2500 m, 10. Limnephilus sparsuCurtis, 1834
VII.2020, OHJ *LOOHY nale Q).
Italy, Pennines Alps, around Lago Mambarone, Material examinedltaly, Piemonte, > Cogne,
45.584N, 7.883E, 1930 m, 8.VIII.2020, leg. Gilles Gran Paradiso Massif, Gimillan, spring, 45.643N,
9LQOoRQ PDOHV IHPDOHV 2B4&3E, 2580-2600m, 5.VI1.2020, leg. Gilles Vin-
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oRQ P D O Hraly?2 Ba%io, Prati di Mezzo, Limnephilus politusMcLachlan, 1865
spring below the second captage, 41.651N,
13.959E, 1700 m, 5.1X.20200HJ *LOOHV 9 M&eriRl@xaminedCzech Republic W Bo-

(1 female, OPC). KHPLD 6RNRORY HQY SRQG 6: 11
m, 19.X.1993, leg. P. Chvojk& females, OPC; 3
Limnephilus stigmaspecies group females, NMPC). Czech Republic, W Bohemia,

Sokolov env.,, SRQG 6: 1RYp 6HGOR
Having the duty to describe our new tdxm- 8.1X.1994, leg. P. Chvojka (1 male, OPC; 2
nephilus logossp. nov., a new member of the males, NMPC). Czech Republic, W Bohemia,
stigma species group it is necessary to survey .DUORY\ 9DU\ HQY SRQG : 1RYi E
briefly the present knowledge of this small group 19.1X.1999, leg. P. Chvojka (1 male, OPC; 3
Due to restrictions imposed byoronavirus Mmales, NMPC).
disease 2019 (COVID-19) we are unable to exa-
mine the types or even all specimens of the seven Limnephilus stigmaspecies complex
species in the group. We study their taxonomy by
comparing their published drawings. Like to  Discovering the new sibling specielsimne-
many other taxa the present taxonomic knowledgePhilus logossp. nov. here we establish then-
of the group is limited mostly to original descrip- nephilus stigma species complex inside the
tions prepared at the end of the nineteenth century-imnephilus stigmapecies group as having very
or at the beginning of the twentieth centuf- short paraproct and particularly bilobed setose
cording to our ultimate and high valued source of apex of the paramere.
Trichoptera knowledge, promoting and facilitat-
ing scientific investigation in Trichoptera  Limnephiluslogos20iK 9LQoRQ VS QR°

(Trichoptera World Checklist Database Search, (Figures 94400, Photo 20)
(Morse 2020) there are altogether four reports ’
and three listing for the two Nearctic specaess Material examined Holotype: ltaly, Molise,

well as 47 reports and 12 listing for the five Palae- gpring of the Volturno River, (very cold river
arctic species. There are few studies from the sey ta)l of the Volturno Lake that is fed by a big
cond half of the twentieth centuryimnephilus  nrassure pipe coming from the southern” Abruzz
politusandL. abstrususvere redrawn by Schmid  nountains), 41.639N, 14.078E, 550m, 2.VII.
(1968),L. stigmaby Malicky (1983),L. indivisus 2020,0HJ *LOOHV 9L Q oR Q PDOH 2
and L. infernalis by Ruiter (1995), but unfor-  g3me as holotype (1 female, OPC).
tunately from specimens of unknown origin or
from other than types. Moreover, the drawings  pjagnosis This new species is a phylogenetic
styles are highly varying insufficient for adequate jncipient sibling ofLimnephilus stigmabut dif-
comparative studies. fers by having (1) the spinulose zone on tergite
o ) VIII reduced to a small apicomesal protuberance
_ Taxonomic historySchmid (1955) created the ith a few elongated small spines, not large; (2)
Limnephilus stigmaspecies group for the follow-  cercj with produced pointed ventroapical region,
ing seven species. abstrususMclLachlan 1872 not rounded; (3) paraproct with downward
Siberig L. ademiensisMartynov 1914, East Si- directed apical half of the gonopod, almost in
berig L. politus McLachlan 1865, Europe, Sibe- right angle, not straight; (4) gonopod abbreviated,
rig; L. infernalis (Banks 1914), Canaga. stigma  shorter than high, not long; (5) the dorsal lobe of
Curtis 1934, PalaearcticL. indivisus Walker  the paramere very broad, not slender. There are
1852, Nearctic L. flavospinosus(Stein 1874)  distinct divergences in the structure of the female
Europe. Based on numerous charactdrs  genitalia, especially in the dorsal and ventral
infernalis is removed from the species group apical margin of the anal tube that are differently
(Ruiter, 1986). formed.
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Description Male (in alcohol). Medium-sized, lateral and rounded in ventral view. The lower
brown-coloured animal; forewing with heavily vaginal lip, the vulvar scale with long parallel-
pigmented large pterostigma. Spurs: 134. Fore-sided mesal lobe accompanied by bilobed shorter
wing length 13 mm. lateral lobes. Dorsal vaginal sclerite complex and

Male genitalia Tergite VIII with tiny spi- the membranous vaginal chamber is short,
nulose mesal protuberance. Segment IX longreaching only half length of sternite VIII.
middle, almost subovoid in lateral view with high
and short dorsal strap and longer ventrum. Cerci  Etymology logos IlURPOY$JYyMGRZQZDUG
robust, heavily sclerotized, subquadrangular with directed in Hungarian, refers to the lateral profile
produced pointed ventroapical corner; basomesabf paraproct that is curving or arching in right
margin fringed with dark pigmented teeth. angle verticad, compared to the straight or slightly
Paraproct reduced to a pair of downward angled.curved paraproct of its ancestral sibling species
hook-shaped structure in lateral view. GonopodsLimnephilus stigma 7KH JLYH Qog@DPH 3
abbreviated slightly bilobed. Parameres with refers also to its original meaning in ancient
bilobed apex, dorsal lobe broad. *UHHN S K L @&sBddistodirseas one of

Female genitalia 7KHUH LV DO P RV Whdthide Ynddes HPp@rBu@sion alongsitt®sand
W X Eardned by the complex of the fused with pathosaccording to Aristotle. The second item of
suture tergite IX and segment X; its dorsum is etymology in describing of this unique sibling
deeply cleft and its ventrum with a mesoapical species remind us to the frequent missing of
lobe. Tergite and sternite IX fused together, $ ULV W R W Qddds\ethtysLahdéthbgin the
sternite longer and setose. Upper vaginal lip contemporary scientific discourse on sibling
present as a free supragenital plate pointed inspecies.
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Figure 94 97. Limnephilus logosp. nov. Holotype male: 94 = Lateral view of the genitalia witlpdallic organ
95 = spinose area on tergite VIII, 96 = cerci in caudal view, 97 #iploagan in lateral view.
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99

Figure 984.00.Limnephilus logosp. nov. Allotype female: 98 = Lateral view of the genitalia it vaginal sclerite complex,
99 = dorsal view of the genitalia, 100 = ventral view of the genitailia the vaginal sclerite complex.

Limnephilus stigmaCurtis, 1834 Chaetopterygini

Comparative material examined Czech Chaetopteryx eugeneloretti & Malicky, 1986
Republic, W Bohemia, Sokolov env., wetlands S
Lomnice, 420 m, Malaise trap, ¥.2014, leg. P. Material examinedltaly, Venetian Pre-Alps,
Chvojka (2 males, 1 female, OPC; 1 male, 5 below Campogrosso, spring under a water cap-
females; NMPC). Czech Republic, W Bohemia, ture, 45.716N, 11.183E, 1060 m, 18.X.2020, leg.
Sokolov env., wetlands N Sokolov, 440 m, Ma- *LOOHY 9LQORQ PDOH 23&
laise trap, VII4X.2001, leg. P. Chvojka (2 males,
2 females, OPC; 4 males, 2 females, NMPC). Chaetopteryx gessnehicLachlan, 1857
France, Entraunes, department Alpes-Maritimes,
PDUDLV SUgqV G (VWURfS ( f Material examined lItaly, Pennines Alps,
2390m25. VIII. 2017, leg. G. Coppa (2 males, 2 Gressoney Valley, near Ronc de Grangia, spring
females; OPC).Hungary, Aggtelek National and br., 45.607N, 7.812E, 600 m, 17.X.2020, leg.
3DUN -yVYDI 9,, OLJKW+LAHIH V- 9 RQoR Q P Catidn AB& ,WD
male, OPC). Hungary, Bockerek, VII. 1982, light Fenestre Pass, Chisonne trib., nice spring,
trap (3 males, OPC). Hungary, Dun&-iY D -Q D WbhI0515N, 7.079E, 1780 m, 19.X.2020, leg. Gilles
RQDO 3DUN *\pNpQ\HV /DOQNWQORUHVWD®OADP S |IithyDo0tthe 23 &
8.VL.2010, light OHJ - 20iK E 8KH WS Ferfestre Pass, Chisonne trib., nice spring,
males, 23 females; OPC). Hungary, Durdi Y D 45.053N, 7.079E, 1828950 m, 19.X.2020, leg.
QDWLRQDO 3DUN *\pNpQ\HV /DLONYHY YRWHRWY $ O@XTdscanad,3 &
VZDPS *UylL UORPG @ 9§ ~ Passo di Cerreto, 1500m sce + ruis., 42.286N,

9 OLJKW OHJ - 20iK PD(OH ;,23& OHJ *LOOHV 9LQORC
Russig Central Altai, 20km S of Ongoday, 3. 1 female; OPC). ltaly, Toscana, Cerreto Pass,
VIILL993, light leg. Z. Varga (1 male, OPC). spring, brook and torrent, 44.291N, 10.229E,
Serbia, W Serbia, Prijepole Region, Zvijezda, 1400 m, 18.X.20200HJ *LOOHV 9LQORQ
Savina Voda near Jabukal p2'03" EO019f female; OPC). ). ltaly, Toscana, Cerreto Pass,
33'07", 1117m, 16.VI.2014, leg. S. Beshkov (1 44.286N, 10.228E, 1460 m, 18.X.2020, leg. Gilles
male, OPC). 9LQORQ P D @aty, MaBche, Visso, 17.
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X.1987, leg. H. Malicky (1 male, 1 female; OPC). fly only in autumn,C. kimerasp. nov. is getting
Italy, Abruzzi, Prati di Mezzo, > Fontitune, active in early summer, a general functional cha-
springs near the top, 41.651N, 13.94E andracter state of most caddisflies, including its sister
41.651N, 13.959E, 29.X1.2019, 168X¥00 m, tribe Stenophylacini. (2) It is a derived member of
OHJ *LOOHV 9LQORQ PDOH thelGChRdiofetyX th@ §eéhus yWihDerected spines
ly, Molise-Bojano (CB), Torr Calderone aff. Bi- present both on the veins and membranes of the
ferno, 41.482N 14.659E, 24.X.1995, leg. M. Bac- forewing, but C. kimera sp. nov. has erected
caro (1 male, OPC). spines oly on the veins of the forewing, a cha-
racter state of th@silopteryxgenus. (3) Having
Chaetopteryx kimera2 OiK ~ 9LQORQ V Sspifi@fRRé spiniform apomorphic character state of
(Figures 101106) paramere, a general cha_racter state of the Steno-
phylacini tribe. (4) According to the general struc-

Material examinedHolotype:ltaly, Piemonte,  ture of the cerci, paraproct and gonoghdcimera
> Cogne, Gran Paradiso Massif, Gimi”an, Lago Sp. nov. is almost identical Wit"V”CfOpterna
GL /XVVHUW Qf ,2800m1DQ G( Q fateralis, Leptotaulius gracilisand Parachiona
(Lago 3 almost completely frozen, 45.6583N, picicornis especially in caudal view. (5) The
7.396E, 2910m), 5.VI.20200HJ *L O O H V hghitgse tkereduced body size, the brachypterous
(1 male, OPC). Allotype: same as holotype (1 fe-wings and the enlarged female abdomen sare
male, OPC). Paratypes: same as holotype (20milar to the members of th€haetopteryx rugu-
males, OPC). losa species group. Having simplified spiniform
parameres without terminal set& kimerasp.
Diagnosis This newChaetopteryx collected  nov. has resemblance with the membelCbgae-
in high elevation, is a rather unique chimeric spe-topteryx majorspecies group, but differs from all
cies having several character states of differentspecies of the group by the above listed com-
origin. (1) All European chaetopterygini species bination of chimeric character states.

Figure 101403.Chaetopteryx kimerap. nov. Holotype male: 101 = lateral view of the genitalia witpbatlic organ,
102 = genitalia in caudal view, 103 = phallic organ in dorsal view.
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partly fused to tergite IX forming together the
short dorsal bridle and partly present as less
sclerotized membranous vestigium connecting
mesad the invaginated basal part of the circular
cup-like cerci. Cerci are extremely large and
regular circular in caudal view. Paraproct slender,
tapering and slightly curving anterad and laterad
Gonopods almost parallel-sided in apical view
Phallic organ composed of the entirely mem-
branous aedeagus and of the short parameres;
apex of aedeagus without any sclerotized struc-
ture; paramere mesad curving spine-like with
some tiny spinules mesad.

Female genitaliaThere is a shoreDQDO WXEH’
formed by the complex of the partially fused ter-
gite IX and segment X. Tergite IX compact,
delineated from tergitX that is composed &fe
tose lateral lobes connected by less sclerotized
mesal region. Sternite IX very much produced and
setose connected by glabrous large convex mesal
Figure 1044.06.Chaetopteryx kimerap. nov. Allotype fe- plate, this gl_abrou_s ventral surface _Of Ste_mite IX

male: 104 = lateral view of the genitalia, 105 = dorsal view and X functions like the upper vaginal lip of a
of the genitalia, 106 = ventral view of the genitalia. supragenital plate. The lower vaginal lip, the vul-
var scale is visible somewhat separated from ster-

Description Male and female (in alcohol). nite VIII by its more sclerotized structure; its late-
Very dark, highly pigmented animal with fuscous ral lobes large rounded triangular, its mesal lobe
castanean brown cephalic and thoracic scleritessmaler. Vaginal chamber is short, reaching only
and appendages. Forewing with rounded apex andhalf length of sternite VIII.
with tendency to brachyptery; very long erect
spine-like setae present only on the veins; mem- Etymology kimera coined from from chi-
brane between veins scattered with tiny recum-maros male goatand chimairafemale goat in
bent setae. Tibial spur number 034. Forewing Greek. Chimera is a Greek mythical creature with
length of holotype 10 mm, that of allotype 14 body parts taken from various animals. A symbol
mm. Forewing shorter than the enlarged abdomenof creature composed of different origins. It refers
probably unable to fly. However legs are ex- to genital structures integrated from various
tremely enlarged and strong due probably to thesources, a vivid phenomenon of retigeny, the reti-
crawling habits. Both male and female charac-culation nature of integrative organisation op-
terized by distinct circular light spots on fore- posed to the phylogeny of evolution.
wings, a unique character state in the entire

104

Chaetopterygini tribe. Stenophylacini
Male genitalia Posterodorsal spinate area of
vestitural noncellular microtrichia less pigmented Allogamus ausoniaéMoretti, 1991

on tergite VIl and scattered with tiny peg-like

structures. Segment IX long ventrally, very short  Material examineditaly, Lazio, Prati di Mez-

strap or bridle-like dorsally; its lateral length zo, spring below the second captage, 41.651N,
elongated by rounded convexity anterad, its13.959E, 1700 m, 5.1X.2020HJ *LOOHV 9LQOl
posterior margin straight vertical with pronounced male, 4 females; OPC). Italy, Lazio, Prati di Mez-
submarginal setal region middle. Segment X zo, spring below the second captage, 41.651N,
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13.959E, 1700 m, 5.1X.20200HJ *LOOHYV 12..XQORQOHI *LOOHV 9LQORQ f
(9 males, 3 females; OPC). females; OPC). Italy, above Camposilvano, spring
below the water capture, 45.746N, 11.161E, 1320
Allogamus botosaneanuiloretti, 1991 m, 18.X.2020,0HJ *LOOHV 9LQORQ P D
Material examined Italy, Toscana: Val di Anisogamus difformisMcLachlan, 1867)

Luce, brook, 44.122N, 10.62, 1700 m, 4.1X.2020,

OHJ *LOOHV 9LQORQ Pl2I@ H MateilaOedamih8ditaly , Maritime Alps, S.E.
Toscana, Val di Luce, spring + brook, 44.124N, Pratolungo, Vallone di Riofreddo, big torrent,
10.635E, 1620 m, 4.1X.20200 HJ *LOOHYV 42.e434NR @.176E, 1500 m, 10.VII.2020, leg.

(2 males, OPC). *LOOHV 9LQORQ PDOHItaly,  HPDO'
o Maritime Alps, S.E. Pratolungo, Vallone di Rio-
Allogamus hilaris (McLachlan, 1876) freddo, brooklet and spring in open grassland,

] ) ] above the Malinvern and della Paur lakes,

Material examined ltaly, Cottian Alps, Fe-  44219N, 7.207E, 2500 m, 10.VII.2020, leg.
nestre Pass, Chisonne trib., nice spring, 45.053N,x | oo HV @LieaRL) OPC). ItalyMaritime
7.079E, 182@950 m, 19.X.2020, leg. Gilles Alps, S.E. Pratolungo, Vallone di Riofreddo,
9LQORQ PDOH IHPDOHYV 2 3i&qoklet and spring in open grassland, 44.213N,
7.187E, 1950 m, 10.VII.20200HJ *LOOHV 9LQ
(2 males, 2 females; OPQaly, Toscana, Passo
del Cerreto, spring, brook and torrent, 44.291N,
10.229E, 1400m, 9, OHJ *LOOHV 9LQ
Tgéeg,R C). ltaly, Toscana, Passo di Cerreto,

0

9

Allogamus mendaxXMclachlan, 1876)

Material examined Italy, Cottian Alps, Fe-
nestre Pass, Chisonne trib., nice spring, 45.0515N
7.079E, 1780 m, 19.X.2020DHJ *LOOHV 9
males, OPC). ltaly, Cottian Alps, Fenestre Pass,
Chisonne trib., nice spring, 45.053N, 7.079E,

1820-1950 m, 19.X.20200HJ *LOOHV 99(3303.# ly, Toscana, West passo di Cerreto,

’ . Sp ributary of the Secchia River, 44.327N,
males, 5 females; OPC). ltaly, Pennines Alps,
Gressoney Valley, Pillaz, brook and spring, 10.198E, 1650m, 30.VI2020 HJ *LOOHV 9LQ

45.65N, 7.911E, 1720 m, 17.X.2020, leg. Gilles g-errrr]:'ltg ilnf%?:ﬁi;ogPo?Lgall\lde;Sc(;:g::?élPgﬁigsdel
9LQoRQ ~ PDOFOPCUHPDOHV (i and brook, 44.291N, 10.229E, 1400m,
30.VI1.2020, OHJ *LOOHV 9LQORQ PD
male; OPC). Italy, Toscana, Passo del Cerreto, La

de, spring, 39.32N, 16.401E, 168000 m, 7.IX. 44.284N, 10.232E, 1630m, 30.VI.2020, leg.

2020,0HJ *LOOHV 9LQoRQ PDOHOMZBRY 9LQoRQ  PDOHWMaly, IHPDC
Toscana, Passo del Cerreto, in direction of La Nu-

Allogamus uncatugBrauer,1857) da Glacial Circus, 44.286N, 10.228E, 1460m, 30.
VI.2020, OHJ *LOOHV 9LQORQ PDOF
Material examinedltaly, Madonna di Cam- OPC). Italy, Cottian Alps, Macra valley, spring
piglio, brook above Nero lake, 46.245E, 10.782N, tributary of the Bedale Intersile, 44.426N, 7.143E,
2260 m, 11.1X.20200HJ *LOOHV 9L QoR3Q0 m, PWIC2H)eJ *LOOHV 9LQORQ f
OPC). Italy, Cogne, Gran Paradiso Massif, 4 females; OPC). ltaly, Graian Alps, GrBa-
Gimillan, above Corona lake, spring, 45.649N, radiso, NW Noasca, spring and brooklet,
7.415E, 2740 m, 12.09.20200HJ *LOOHYV 48.U3NH R Q88E, 2240 m, 7.VII1.2020, leg. Gilles
(10 males, 3 females; OPC). Italy, Madonna di
Campiglio, brook below Serodoli lake and above 9LQoRQ P D Qitidly, Rdad & the Lago
Serodoli lake, 46.246N, 10.78E, 232880 m, della Tempesta, spring and brooklet, 44.46N,

m ‘spring + brook, 44.286N, 10.228E, 15.
OHJ *LOOHV 9LQORQ PDO

Allogamus silanusMoretti, 1991
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7.124E, 1950 m, 9.VII.20200HJ *L O O HV NadaQadR&xo the Cerreto Pass. In this hot spot of
(7 males, 11 females; OPC). Italy, Graian Alps, biodiversity also occur four new speci¥gormal-
Gran Paradiso Massif, Champorcher Valley, dia marilouae sp. nov.,W. toscanicasp. nov.,
Dondenaz, spring + brook, 45.618N, 7.549E, Drusus cerretosp. nov.D. hatrassp. nov. More-
2100 m, 11.1X.20200HJ *LOOHYV 9L Q o Rgr thréél Blaci@lHelicts stoneflies occur in the

OPCQC). same locality Dictyogenus fontium, Perlodes
intricatus andCapnia viduda 9LQORQ 5DYL]]D
Consorophylax consoréMcLachlan, 1880) in preparation)
(Map 9)

Consorophylax juliae2 OiK  9LQORQ VS QF
Material examinedltaly, Cogne, Gran Para- ;
diso Massif, Gimillan, below upper Lussert Lake, (Figures 10713, Map 9, Photos 227)

45.6583N, 7.396E, 2900m, 12.1X.2020 leg. Gilles Material examined Holotvoe: Italy . Pennines
9LQOoRQ P D O Htsdly, &d&nna di ype:ltaly,

Campiglio, brook below Serodoli lake and above AIPS: Gressoney Valley, Pillaz, brook and spring,
Serodoli lake, 46.246N, 10.78E, 2350-2380 m, 42-642N, 7.875E, 1348380 m, 17.X.2020, leg.
11.IX.2020, OHJ *LOOHV 9LQoRQ “POOHY 9b@gRQ PDOH 23& 30
ltaly, Toscana, Cerreto Pass, La Nuda glacialholotype (1 female, OPC). Paratypes: same as
circus, 44.286N, 10.228E, 1460 m, 18.X.2020, holotype (1 male, 5 females; OPC). ltaly, Pen-
leg. Gilles9LQOoRQ PDOHV 23& nines Alps, Gressoney Valley, Pillaz, brook and
spring, 45.65N, 7.911E, 1720 m, 17.X.2020, leg.

Remarks For the first time the Alpin genus *LOOHV 9LQORQ PDOHItaly,  HPDO
Consorophylaxwas found outside the Alps (Graf Pennines Alps, Gressoney Valley, Pillaz, spring,
& Vitecek 2016).C. consorsextends far in the 45.642N, 7.875E, 1400m, 17.X.2020, leg. Gilles
northern Appennines up to the Glacial circus of la 9LQORQ IHPDOHV 23&

Map 9. Consorophylaxspecies occurring in the Italian Alps and Apennines (full circles represenpthiotalities).
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Figure 107410.Consorophylax juliasp. nov. Holotype male: 107 = lateral view of the genitalia withoalliglorgan,
108= gonopod in caudal view, 109 = left cercus and paraproct adat&iew, 110 = phallic organ in lateral view.

Figure 1114A13.Consorophylax juliasp. nov. Allotype female: 111 = lateral view of the genitalia,
112= dorsal view of the genitalia, 113 = ventral view of the genitalia
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Diagnosis This newConsorophylaxspecies is  stout, apical half spine-like with two subterminal
a close relative ofC. vinconi described from seta; apex of aedeagus upward directed with fine
nearby habitats, but differs by several characterpointed less sclerotized lobe.
states. Body sclerites are dark, almost Female genitalia Anal tube oblique in lateral
castanean,and not light brown or cream colouredand quadrangular in dorsal view supplied with a
Male has spur number 134, not 234. Male pair of digitiform processes and with a mesal
genitalia have the truncate apex of the gonopodsnembranous irregular quadrangular lobe. Supra-
in caudal view, not mesad pointed as well as thegenital plate less pronounced rounded both in
fine structure of the dorsal and ventral branches oflateral and ventral views. Vulvar sclerites well-
the paraproct and the lateral profile of the produced, mesal lobe tapering.
paramee different. Female genitalia have Etymology juliae, dedicated to my wife to
guadrangular dorsal profile of the anal tube, notremember tht hard times we cared together in
rounded, the mesal lobe of the vulvar sclerite longquarantine isolation of Covid 19, while working
and pointed, not short and blunt. on Trichoptera.

Description Male and female (in alcohol). Enoicyla reichenbachiKolenati, 1848)
This is a very dark, highly pigmented animal with
fuscous castanean brown cephalic and thoracic Material examined Italy, Abruzzi, Prati di
sclerites with variously lighter appendages. Fore-Tivo, spring and brook below the fountain,
wing has rounded apex and tendency to bra-42.502N, 13.573E, 1558580 m, 9.09.2020eg.
chyptery in female, with long erect spine-like se- *LOOHYV 9LQORQ PDOHV 23&
tae present on the longitudinal veins, especially on

anal and cubital veins; membrane between veins Halesus rubricollis(Pictet, 1834)
scattered with tiny recumbent setae; female fore-
wing length 11 mm Male forewing length 14 Material examineditaly , Maritime Alps, S.E.

mm, without brachyptery and without pronounced Pratolungo, Vallone di Riofreddo, brooklet and

erect setae on the longitudinal veins. Tibial spurspring in open grassland, above the Malinvern and

number 134 both at male and female. della Paur lakes, 44.219N, 7.207E, 2500 m, 10.
Male genitalia Posterodorsal spinate area of VIII.2020, OHJ *LOOHV 9LQORQ PDO

vestitural noncellular microtrichia less pro- OPC). ltaly, Graian Alps, Gran Paradiso Massif, >

nounced on tergite VIII, scattered only with tiny Dondenaz, spring + cascade, 45.612N, 7.523E,

peg-like structures. Segment IX long ventrally, 2400 m, 11.I1X.20200HJ *LOOHYV 9LQORQ

very short strap or bridle-like dorsally; its lateral females; OPC).

length elongated by rounded convexity anterad,

its posterior margin slightly concave. Segment X Parachiona picicornis(Pictet, 1834)

partly fused to tergite IX forming together the

short dorsal bridle and partly present as less Material examinedltaly, Piemonte, Grand St

sclerotized membranous vestigium connectingBernard, torrent, spring near the parking,

mesad the invaginated basal part of the circulard5.846N, 7.175E, 1780m, 6.VII.2020, leg. Gilles

cup-like cerci. Cerci are large and subquadran-Vino R Q PDOHV 23&

gular in caudal view fused partially to the dorsal

branch of the paraproct. Dorsal branch of para- Potamophylax alpinusTobias, 1994

proct slender, tapering straight and directed pos-

terad; well-produced ventral branch forming a  Material examined France, Savoie Forclaz

closed suptriangular strap with small ventral lakes, around and above the Esola lake, brook and

pegged lobe. Gonopods truncate in apical view.lake surrounding, 45.657N, 6.709E, 2330 m, 15.

Phallic organ composed of the slender aedeagu¥I1.2020, OHJ *LOOHV 9LQORQ PD

and of the two partite parameres; basal half isltaly, Piemonte, Pennines Alps, Biella, above
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Sanctuario di Oropa, spring, 45.6435N, 7.969E, Stenophylax sequakcLachlan, 1875
1800m, 4.VI1.2020, leg* LOOHYV 9LQORQ PDOH

OPC). Material examined Iltaly, Pennines Alps, a-
round Lago Mambarone, 1930m, 45.584N, 7.883E,
Potamophylax gambaricuMalicky, 1971 8.VIll.2020, OHJ *LOOHV 9LQORQ PDO
Material examined ltaly, Abruzzi, Prati di Stenophylax wageneriMalicky, 1971)

Mezzo, spring below the water capture, 41.651N, : .

13.959E, 1700m, 1.VI.20200HJ *LOOHV 9 Myejialgxamineditaly, Toscana, Reggello,

(1 male, 1 female; OPC). Italy, Lazio, Prati di SPrnd in sloping ground and brooklets, 43.696N,
Mezzo, spring below the second captage, 11.585E, 80@00m, 8.VI1.2020, leg. Gilles Vin-
41.651N, 13.959E, 1700 m, 5.1X.2020, leg. GiIIes:g Fjr‘c?e o tF(—:r?a% H;Z'riﬁ,gﬁsﬁﬁ{;i’e ;ufeggg”%m
9LQORQ PDOHV ItalyRalabHa, 2 :
Aspromonte, 2 nice brooklets separated by about‘:’ge%'\" 11.585E, 80B00m, 8.V1.2020, leg.

10 m, with mosses and dripping rocks, 38.25N, "LOOHV 9LQoRQ P ORI Mtaly, IHPDC

15.853E, 85@900 m, 7.1X.2020, leg. Gilles Vin- Li9uria, Beigua, brook and spring, 44.427N
oRQ PDOH 23& ( P 9, OHJ *LOOHV 9

female, OPC). ltaly, Emilia-Romagna, Monte

Potamophylax inermisMoretti & Cianficconi, Cimone, spring and brook, 44.191IN, 10.683E
1994 1550-1600m, 1.VI.2020,LOHJ *LOOHV 9LQOF

male, 1 female, OPC).
Material examined Italy, Abruzzi, L'Aquila,

Vera Spring, 42.370N, 13.458E, 680m, 14.VI.20, Integripalpia

OHJ *L OO Hivim&@ld, QB® Qtaly, Abruzzi, Brevitentoria

Prati di Mezzo, Fontitune, spring and brook along _ _
the torrent, 1560 m, 41.653N, 13.936E, 9.VI.20, Leptoceroidea superfamily

OHJ *LOOHV 9LQoRIQly, ARRDH 23&
Val Fondillo, two springs, 41.768N, 13.855E,
1100 m, 9, OHJ *LOOHMAe9BQORQ
females; OPC)ltaly, Abruzzi, L'Aquila, Spring

Fium Vera, 42.370N, 13.458E, 680 m, 9.1X.2020,  \1aterjal examinedltalgé Maritime Alps, S.E.

OHJ *LOOHV 9LQORQ PDOHV Pratbfdr%@, QEIN¥ne 24 iofreddo, big torrent,

- . 44.2484N, 7.176E, 1500 m, 10.08.2020, leg.
Potamophylax spinulifetMoretti, 1994 Gilles 9LQOR Q PDOHV IHPD OgH v 2

Odontoceridae

Odontocerum albicornescopoli, 1763

Material examined ltaly, Abruzzi, Val Fon-
dillo, River, 41.768N, 13.855E, 1100 m, 5.IX.
2020,0HJ *LOOHV 9LQORQ PDOH 23& Brevitentoria

Integripalpia

Stenophylax mitisMcLachlan, 1875 Sericostomatoidea superfamily

Beraeidae
Material examined Italy, Toscana, Passo del
Cerreto, spring, brook and torrent, 44.291N, Beraea maura(Curtis, 1834)
( P 9, OHJ *LOOHV 9LQORQ
male, OPC). Italy, Emilia-Romagna, Monte Ci- Material examined Italy, Abruzzi, Val Fon-

mone, spring and brook, 44.191N, 10.683E 1650 dillo, two springs, 41.768N, 13.855E, 1100 m,
1600m, 1.VI.2020,LOHJ *LOOHV 9LQORQYIL2 IHRDHIH *L O OHVmad @PR)Q
OPCQC). Italy, Campania, Monte Picentini, N. Giffoni
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Valle Piana, spring + brooklet, 40.781N, 14.924E, males, 5 females; OPC). ltaly, Calabria, Sila

P 9, OHJ *LOOHV 9L Qgrde, sprind) @FBEN, 16.401E, 1650-1700 m,
female, OPC). 7.1X.2020, OHJ *LOOHV 9LQOR® PD
males; OPC).

Beraeamyia gudrunadvialicky, 2002
Sericostomatidae
Material examinedltaly , Maritime Alps, S.E.
Pratolungo, Vallone di Riofreddo, big brook in Sericostoma cianficconia®oretti, 1978
the forest, 44.2434N, 7.1744E, 1560 m,
10.VII1.2020,OHJ *LOOHV 9LQORQ P DMatdriak 8¥amined Italy, Calabria, Aspro-
monte, 2 nice brooklets separated by about 10 m,

Ernodes romaniulusMoretti, Cianficconi, with mosses and dripping rocks, 38.25N, 15.853
Campadelli & Crudele, 1999 stat. nov. E, 850000 m, 7.1X.2020,O0HJ *LOOHYV 9LQOoF
males, OPC).

Ernodes nigroauratus romaniulussp. Morettiet al

199955457, 65. ")RVVR GHOOT$SEHWLR R /dprigadtshbMaNdadmMVioretti, 1978
FO, 1273 m. Letto pianeggiante con grosse pietre

rivestite di briofite, interessato da risorgive. ; ; . s
'SRFUHQDO HG HSLUKLW&D®OD F él;/laterlall gx%mllned r|1taly, Abruzzi, Prati di
FO, 1045 m. Torrentesu substrato sassoso, co 2o, spring below the water capture, 41.651N,

PDVVL HPHUJHQW GDOOTDFTXD3959 L §40@mx WY 30800Hbdy HA- &P HV 9L Q
Sponde coperte di rovi, sambuchi, aceri campestri e(22 males, 4 females; OPC).
delimitate da abetine. Epirhitral. 9, , ,

9, f . Sericostoma pedemontam McLachlan, 1876

Material examinedltaly, Toscana, > Reggel- Material examinedItaly, Piemonte, Pennines
lo, spring in sloping ground and brooklets Alps, Biella, above Sanctuario di Oropa, spring,
43.696N, 11.585E, 80800m, 8.V1.2020, leg. 45.6435N, 7.969E, 1800m, 4.VI1.2020, leg. Gilles
*LOOHV 9LQORQ PDOHV 23& 9LQoRQ P D Galy, G28ah Alps, Ingria,

torrent, Rio del Mulinet, 45.463N, 7.5676E, 900

Remarks The shape of dorsal pair of processesm, 8.vI11.2020, leg.* LOOHV 9LQORQ PDOFH
on segment X as well as the huge spines of aede-

agus both are diverged rather significantly from  Acknowledgements + We are very grateful to Pavel
the Corsican specigsrnodes nigroaurataviose- Chvojka for his identified specimens supplied to our present
ly, 1930. The divergences in both genital struc- Study-

tures are stableErnodes romaniuluss an inci-

pient sibling species of thErnodes nigroaurata REFERENCES

species complex. The third member of this species

complex isErnodes siculusMalicky, 1981.Stat. BOTOSANEANU, L. (1980: Quelques7 UL FKR®W qUHV
nov. veaux du3SRXUWRXU GH ODBUWet@ LWHUUL

Zoologisch Museum, Universiteit van Amsterdam,
7(8): 7380.

BOTOSANEANU, L. & GONzALEZ, M.A. (200]): Sur la
Helicopsyche speratdcLachlan, 1876 ODULDELOLWpP G HesBHS O(P/IBUWFW V TROH \
Tinodes Curtis (Trichoptera: Psychomyiidae).
Material examined Italy, Calabria, SW Co- Beaufortig Bulletin Zoological MuseumUniver-
senza, -> Rizzuto, rochers suintants en bord de Sity of Amsterdan§1(13): 221225.
route et ruisselet plein d'orties et ronces, 39.25N,BotosaNEANU, L. & GIUDICELLI, J. Q004: Contri-
16.163E, 935 m, 12.VI.200HJ *LOOHYV 9L Quith&to the knowledge of the fauna of caddisflies

Helicopsychidae
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Appendix 1. Habitat photos of the collection localities

Photo 1 Italy, Toscana, Val di Luce, brook, 44.123N, 10.6: Photo 2 Italy, Emilia tRomagnaPasso delle Radici, Soutr
( P * 9L QuwRM@ldia ameliae2 O i K 9L Q slope, 44.2145N, 10.4875E, 1550 m, ( 9 L Q o\WdPmaldia
sp. nov.W. marilouae2 OiK 9LQoRQ. VS dupla20iK 9L QoRQWBariQuRe?2 OiK

9LQORQ@ov)VS

Photo 3 Italy, Liguria, Beigua, brook, 950 - 1000 m (G. Vir Photo 4 lItaly, Liguria, Beigua, spring, 44.427N 8.543E, 10

o0 R QVormaldiajoani2OiK 9LQoRQDipestro@gR P * 9L QuRrdaldiajoani2OiK 9LQORQ

ligurica 201K 9L QoR QRhy&ophil&igurica 20ik Diplectrona ligurica2 OiK 9L Qo R QRhy&ophlil& Y
9LQORQ ¥S QRY ligurica 20iK 9LQORQ.9VQOoRRBYNS (
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Photo 5.Italy, Toscana, Passo del Cerreto, La Nuda Glacial Circ  Photo 6.ltaly, Toscana, Passo del Cerreto, L
* 9LQOoRQ Nuda Glacial Circus, torrent, 44.289N, 10.227|
1400m * 9L Q o/Ro@naldia marilouae2 O it
9LQORQ WG togaia2 OiK 9LC
sp. nov.Drusus cerret OiK  9LQORQ
D.hatras20iK 9LQOoRQ. VS

Photo 7.Italy, Toscana, Passo del Cerreto, La Nuda Glacial Photo 8.ltaly, Toscana,Reggello, spring in slopin
Circus, spring and brook, 44.289N, 10.227E, 1400 m (Go\RnQ  ground and brooklets, 43.696N, 11.585E, 800
(Wormaldia marilouae2 O i K 91h,Qm Rov.W. toscanica P * 9L QuRr@aldiareggella2z OiK
20iK 9LQORQDrMS cepr&2 OiK 9LQORQ 9LQOoRQ N¥S QRY

D.hatras20iK 9LQoRQ. VS QRY
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Photo 9.ltaly, Toscana,Reggello, spring in sl Photo 10.Italy, Abruzzi, South Maiella Massif, brook or
ing ground and brooklets, 43.696N, 11.985 limestone substratum, 41.882N, 14.25E, 780 m (G. Vi
P * 9L QuRraldia reggella2 O i K 0 R QRhyacophila abruzzic OiK 9LQoRQ. \

9LQoRQ NS OQRY

Photo 12 Italy, Abruzzi Prati di Tivo, spring and grook,

below the fountain, 42.502N, 13.573E, 1550-1580 m (C

Vin o R QRhyacophila abruzzic OiK  9LQORQ
Drusustagolt2OiK 9LQOoRQ. VS Q

Photo 11 Italy, Abruzzi Prati di Tivo, Gran Sasso Massi
* 9LQORQ
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Photo 13 ltaly, Abruzzi, Prati di Mezzo, 1650 m* 9L QORQ

Photo 14 ltaly, Abruzzi, Prati di Mezzo, spring area, 41.651N,
13.959E, 1700 m* 9L QdRWusoblos20iK 9LQOR
nov.).

Photo 15 Italy, Graian Alps, Gran Paradiso Massif
Champorcher Valley, above Dondenaz, spring an
brook, 45.618N, 7.549E, 2100 nf 9LQORC
(Drusus dondena2 OiK  9LQORQ. VS
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Photo 16 Italy, Piemonte, above Cogne, Gran Paradiso Massi Photo 17 Italy, Piemonte, above Cogne, Gran P
Gimillan, 2580-2600 m. radiso Massif, Gimillan, spring, 45.643N, 7.413 |
P * 9L QDrRs®s granparadisd?2 O i K
9LQOoRQ N¥S OQRY

Photo 18 Italy, Trentino Alto Adige, Venetian Pre-Alps, above Photo 19 Italy, Trentino Alto Adige, Venetian Pre
Camposilvano, brook, 45.754N, 11.148E, 1000t 9LQOR Alps, above Camposilvano, spring, 45.754N,

(Drusus camposilvan@ OiK  9LQoRQ VS Q 11.148E,1010m* 9L Q dRu3us campo-
sivano20iK 9LQoRQ. VS (
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Photo 2Q lItaly, Molise, Spring of the Volturno River, 41.639N,
14.078E,550 m * 9 L Q dRm@ephilus
logos20iK 9LQOoRQ. VS QRY

Photo 22 Italy, Piemonte, above Cogne, Gran Paradiso Mass
Gimillan, upper Lago di Lussert, 45.6583N, 7.396E, 2910 m (
9L Q d(Rkaetopteryx kimer OiK  9LQoRQ. VS

Photo 21 Italy, Piemonte, above Cogne, Gran Paradis
Massif, Gimillan, upper Lago di Lussert, 45.6583N,
7.396E, 2910 m * 9 L Q oFhéptopteryx kimera

20iK  9LQORQ. VS QRY

Photo 23 Chaetopteryx kimer OiK  9LQORQ
Italy, Piemonte, above Cogne, Gran Paradiso Massif, Gil
lan, upper Lago di Lussert, 45.6583N, 7.396E, 2910 m (
9LQOoRQ
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Photo 24 Italy, Pennines Alps, Gressoney Valley, Pillaz Photo 25 Italy, Pennines Alps, Gressoney Valley, Pille
brook, 45.642N, 7.875E, 1340380m * 9LQORC spring, 45.642N, 7.875E, 1400 nt 9L Q c®®
(Consorophylax juliae2 OiK  9LQOoRQ. VS sorophylax juliae2 OiIK9LQoRQ ¥S Q

Photo 26 Italy, Pennines Alps, Gressoney Valley, Pillaz, abo\ Photo 27 Italy, Pennines Alps, Gressoney Valley, Pille

Vargno Lake, 1650 m* 9LQORQ above Vargno Lake, spring, 45.65N, 7.911E, 1720 m
9L Qo Ranhsorophylax juliae2 OiK  9LQOR(
nov.).
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Biodiversity of Indian Rotifers (Rotifera) with remarks on
biogeography and richness in diverse ecosystems
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Abstract. We assess biodiversity status of Rotifera known from Iteldate based on our studies from various regions of

this country and evaluation of other viable records, and highlight lediedtures of biogeography and richness. The Indian

fauna reveals 434 valid species belonging to 68 genera alathiies and thus indicates the most biodiverse Rotiferg-vis-

vis south and Southeast Asia, and records ~25% and ~41% sdegiesab and regional biogeographic interest. It depicts

the littoral-periphytic nature, broadly tropical character, the limitpdnts of cold-water species from the sub-Himalayan and
Himalayan latitudespaucity of the endemics and Bdelloids, and cryptic diversigitavanalyses. The richest diversity and

distinct biogeographic identity of Rotifera of Northeast India (NEI) isbaited to location of this region inthe+ LPDOD\D Q
and Indo-Burmesgbiodiversity hot-spots, u$V V D P J Dthid bibgebgraphic corridoand WKH p5RWLIHURORJLVYV
Regional disparity and spatial heterogeneity of biodiversity elsewhene lhdia are attributed to the limited sampling,
inadequate collections from diverse ecosysteamsdentified species, and paucitf attention on smaller species. The
biodiverse rotifer assemblages of the floodplain lakes including Dé&geirand Loktak Lakethe two Ramsar sites and

globally megadiverse ecosystems, are hypothesized to habitat gidrélitese ecotones, whilg 5RWLIHU DdeitUD G R [
speciose constellations per sample. The species-rich small floodplaimbemdwetlands focus interest on rotifer diversity

small water bodies. We estimate more diverse Indian Rotifera folloanagyses of collections from underexplored and
unexplored regions and ecosystems, and the bdelloid and sefif#liss using integrative taxonomic approash

Key words. Biodiverserotifers, diverse environs, regional disparity, richness, Rotifera garad

INTRODUCTION 1991, 1996, 1998a) and useful but unvalidated
compilation by Dhanapathi (2000) traced the
Rotifera RU pZKHHO D cloRizzQlF X Ghbyefjuent faunal diversity progress which lacked
verse aquatic and semi-aquatic environs witha definite focus on biodiversity and biogeography
endless profusion of body forms well adapted to until the end of the 2Dcentury. The period from
ther living habits and habitats. These features beginning of the Zicenturyto-date indicated no-
along with the latitudinal variationss. pW U R S {abl§ Rotifera biodiversity works from the states
DQG pWHPSHU brigitd §if FakbQsWaxd) H& Arunachal Pradesh (Sharma & Sharma 2019a),
(Pejler 1977, Dumont 1983, Segers 1996, 2001 Jammu & Kashmir (Sharma & Sharma 2018a),
2008) characterize these metazoans as useful Mizoram (Sharma & Sharma 2015a), Nagaland
dels for assessing patterns in global and regiona(Sharmaet al. 2017), and Tamil Nadu (Sharma &
biodiversity as well as biogeography analyses.Sharma 2009). Meta-diversity updates on NEI
The studies on the Indian Rotifera were initiated Rotifera (Sharma & Sharma 2005, 2014a, 2019b),
in West Bengal (Anderson 1889) and indicated and the reviews on the Indian species of Leca-
useful earlier faunal surveys of Murray (1906), nidae (Sharma & Sharma 2014b), Brachionidae
Edmondson & Hutchinson (1934), Nayar (1968) (Sharma & Sharma 2014c), Lepadellidae (Sharma
and Wulfert (1966). Sharma & Michael (1980) & Sharma 2015b) andestudinella(Sharma &
providedan overview of taxonomic studiestil Sharma 2018b notably added to our under-
1,Vwhile the statef-art reports (Sharma standing of the rotifer diversity of India. This

urn: Isid:zoobank.org:pub:3A9CF899-103C-4575-A205-3AE08EBAD723 published: 11 May 2021
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.202169.
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period also indicated certain important biodiver- SODQNWRQ QHW —P DQG ZHUL
sity studies from the floodplains of Assam (Shar- formalin. Voucher collections are deposited in the
ma 2005, 2014; Sharm& Sharma 2008, 2014d, national holdings of Zoological Survey of India,
2019c, 2019d, Sharmat al 2017, 2018) and Kolkata. We examined the collections from the
Manipur (Sharma 2009a) states of NEI, and thefollowing regions / states of India (Fig. 1):

river Yamuna floodplains (Arora & Mehra 2003)

Besides, our studies provided useful database for 1. Northeast India+ Arunachal Pradesh, As-
meta-analysis of Rotifera diversity of Deepor beel sam, Manipur, Mizoram, Meghalaya, Naga-
(Sharma & Sharma 2011, 2012, 2013, 2015c) and land and Tripura (Fig. 2).

Loktak Lake (Sharma 2009b; Sharma & Sharma 2. Eastern India + West Bengal, Odisha
2018c; Sharmat al. 2016) +the two intensively (Orissa), Bihar and Jharkhand.

sampled Ramsar sites of India. 3. North India +Jammu & Kashmir, Panjab,
Haryana.

This study aims to present a critical appraisal 4. Central India + Madhya Pradesh, Maha-
of the current biodiversity status of the Indian rashtra and Goa.
Rotifera based on our contributions from various 5. South India +Andhra Pradesh, Telangana,
regions of Indiavis-a-visintensive sampling from Tamil Nadu, Karnataka and Kerala.
NEI; the semi-intensive collections from Jammu 6. Insular freshwaters off the south Andamans
& Kashmir (western Himalayas) and West Bengal Islands.

(east India) and Tamil Nadu (south India); the
studies BKS, unpublished) from central, east and  Microphotographs were taken lyLeica (DM
south India; and evaluation of other viable reports1000) stereoscopic phase contrast microscope
published over the last nearly 130 years. A de-fitted with an image analyzer and the figures were
tailed systematic list of 434 valid Rotifera species drawn with a drawing tube attachment. Rotifera
knownto-date from India is presented. Comments species were identified following Koste (1978),
are made on biodiversity and biogeography of thekoste & Shiel (1987, 1989, 1990), Shiel & Koste
Indian Rotifera with reference to nature and com-(1992), Segers (1995, 1996), Sharma (1983,
position, species of global and regional distri- 1987a, 1987b, 1998b), Sharma & Sharma (1987,
bution significance, spatial heterogeneity and re-1999, 2000, 2008, 2013, 2014b, 2014c, 2015a,
gional disparity of the biodiversity, and species 2019b) and Jersabek and Leitner (2013). Segers
richness of the rotifer assemblages in various a{2002, 2007) and Jersabek & Leitner (2013) were
quatic ecosystems. In additionewighlight exist-  followed for classification, nomenclature, and
ing lacunae and suggest areas needing attentioBiogeography of the taxon. Unless indicated
for the future biodiversity studies on the taxon. otherwise, the figures and the micro-photographs
are based on our collections from different parts
MATERIALS AND METHODS of India.

This biodiversity assessment is primarily based RESULTS
on analyses of our plankton and semi-planktonic
samples collected from the diverse lentic environs A total of 434 Rotifera species belonging to 25
of various regions of India over the last three families and 68 genera are considered as validly
decades. In addition, we undertook validation of known from India based on our present bio-
the viable taxa vide the published reports. All our diversity assessment. A detailed systematic list of
collections were obtained by towing nylobolt the documented taxa is presented hereunder:

7C
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Figure 1. Map of India showing the sampled states

Figure 2. A = Map of India showing northeast India (blue color), B = maNBf indicating the sampled states of Arunachal
Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland and T(#sftea Sharma & Sharma 2019b)
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Systematic list of Rotifera recorded from India

Phylum: Rotifera
Class: Eurotatoria
Subclass: Monogononta

Order: Ploima
Family: Brachionidae
Anuraeopsigoelata De Beauchamp, 1932 *
A.fissa (Gosse, 1851) *
A. naviculaRousselet, 1911*
Brachionus ahlstromiLindeman, 1939*
B. angularisGosse, 185%. lato*
. angularis bidenPlate, 1886 *
. benniniLeissling, 1924 *
. bidentatuAnderson, 1888. lato*
. budapestinensBaday, 1885 *
. calyciflorusPallas, 1766. lato*
. caudatusBarrois & Daday, 1894. lato*
11. B. dichotomus reductusoste & Shiel, 1980 *
12. B.dimidiatusBryce, 1931 *
13. B.diversicornis(Daday, 18833. lato*
14. B. donneriBrehm, 1951 *
15. B.dorcasGosse, 1851*
16. B. durgaeDhanapathi, 1974 *
17. B. falcatusZacharias, 1898. lato*
B. falcatus reductukKoste & Shiel, 1987 *
18. B. forficulaWierzejski, 189%. lato*
19. B. kosteiShiel, 1983 *
20. B.leydigii Cohn, 1862 *
21. B. lyratusShephard, 1911*

agrLODE

©O©o0o~NO»
0w m®Ww

22. B.mirabilis Daday, 1897 *

23. B. murphyiSudzuki, 1989 *

24. B. nilsoniAhlstrom, 1940 *

25. B.plicatilis O.F. Muller, 1786s. lato*
26. B.pterodinoidesRousselet, 1913 *

27. B.quadridentatugdermann, 1783. lato*
28. B. rotundiformisTschugunoff, 1921*
29. B.rubensEhrenberg, 1838 *

30. B.sessilisvarga, 1951 *

32. B.urceolaris O. F. Muller, 1773 *

33. Kellicottia longispina(Kellicott, 1879) *
34. Keratellacochlearis(Gosse, 1851. lato*
35. K. edmondsoniAhlstrom, 1943 *
36. K.javana Hauer, 1937 *

37. K. hiemalisCarlin, 1943 *

38. K. lenzi Hauer, 1953 *

39. K. procurva(Thorpe, 1891) *

40. K. quadrata(O.F. Muller, 1786) *

41. K. serrulata(Ehrenberg, 1838) *

42. K. tecta (Gosse, 1851) *

. B. srisumona&egers, Kotethip & Sanoamuang, 2004 *

43.
44,
45,
46.
47.
48.
49.
50.
51.

K. ticinensis(Callerio, 1921) *
K. tropica (Apstein, 1907%. lato*
Notholcaacuminata(Ehrenberg, 1832) *
N. labis Gosse, 1887
N. squamula(O.F. Muller, 1786) *
N. striata 0eOOHU
Plationuspatulus(O.F. Muller, 17865}. lato*
Platyiasleloupi (Gillard, 1967) *
P. quadricornigEhrenberg, 1832) *
P. quadricornisandhraensihanapathi, 1974 *

Family: Epiphanidae

52.
53.

54.
55.
56.
57.
58.

Cyrtoniatuba (Ehrenberg, 1834)

Epiphanesrachionus (Ehrenberg, 183%3. lato*
E. brachionus spinogRousselet, 1901) *

E. clavatula(Ehrenberg, 1831) *

E. macroura(Barrois & Daday, 1894) *

E.senta(O.F. Muller, 1773) *

Mikrocodideschlaena(Gosse, 1886)

Proalides subtilisRodewald, 1940

Family: Euchlanidae

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

Beauchampiell2udactylota Gosse, 1886) *
DipleuchlanisornataSegers, 1993 *

D. propatula(Gosse, 1886) *
Euchlanisalata Voronkov, 1912

E. deflexa Gosse, 1851

E. dilatata Ehrenberg, 1838. lato*
E.incisaCarlin, 1939 *

E. menetavyers, 1930 *

E.orophaGosse, 1887 *

E. semicarinatéSegers, 1993 *

E. triquetra Ehrenberg, 1838 *
PseudoeuchlaniengipededDhanapathi, 1978 *
Tripleuchlanisplicata (Levander, 1894) *

Family: Mytilinidae

72.
73.
74.
75.
76.
7.
78.
79.
80.
81.

LophocharisnaiasWaulfert, 1942

L. oxysternor{Gosse, 1851) *

L. salpina(Ehrenberg, 1834) *

Mytilina acanthophoreHauer, 1938 *
M. bisulcata(Lucks, 1912) *

M. brevispina(Ehrenberg, 1830) *

M. lobataPourriot, 1996 *

M. michelangelliiReid & Turner, 1988 *
M. mucronata(O.F. Muller, 1773) *

. ventralis(Ehrenberg, 1830). lato*

<

Family: Trichotriidae

82.
83.
84.
85.

Macrochaetugollinsi (Gosse, 1867) *
M. danneela&oste & Shiel, 1983 *
M. longipesMyers, 1934 *

M. sericus(Thorpe, 1893) *



Sharma & SharmaBiodiversity of Indian Rotifers (Rotifera)

86. M. subquadratu®erty, 1850 * Family: Lecanidae
87. Trichotria pocillum(O.F. Muller, 1776) * 135. Lecane acanthinuléHauer, 1938) *
88. T.tetractis(Ehrenberg, 1830). lato* 136. L. aculeata(Jakubski, 1912) *
89. Wolgaspinifera(Western, 1894) * 137. L. arcuata(Bryce, 1891) *
138. L. arculaHarring, 1914 *
Family: Lepadellidae 139. L. aeganedarring, 1914 *
90. Cdlurella adriatica Ehrenberg, 1831* 140. L. aspasiavlyers, 1917 *
91. C. colurus(Ehrenberg, 1830). lato* 141. L. batillifer (Murray, 1913) *
92. C.obtusa(Gosse, 1886). lato* 142. L. bifastigataHauer, 1938 *
93. C. oxycaudaCarlin, 1939 143. L. bifurca(Bryce, 1892) *
94. C. sanoamuanga@hittapun, Pholpunthin & Segers, 144. L. blacheiBerzins, 1973 *
1999* 145. L. braumiKoste, 1988 *

95. C.sulcata(Stenroos, 1898) * 146. L. bulla bulla(Gosse, 18513. lato*
96. C. tesselatdGlascott, 1893) * L. bulla diabolicgHauer, 1936) *
97. C.uncinata(O.F. Muller, 1773}. lato* 147. L. calcariaHarring & Myers, 1926*
98. Lepadellaacuminata(Ehrenberg, 1834. lato* 148. L. clara(Bryce, 1892) *
99. L. apsicoraMyers, 1934 * 149. L. closterocercgSchmarda, 185%. lato*
100. L. apsidaHarring, 1916 * 150. L. cornuta 0+ O O HU s. lato*
101. L benjaminiHarring, 1916 * 151. L. crenata(Harring, 1913) *
102. L. bicornisVasisht & Battish, 1971 * 152. L. crepidaHarring, 1914 *
103. L. bilobaHauer, 1958 * 153. L. curvicornis(Murray, 1913)s. lato*
104. L. costatoidesSegers, 1998. lato* 154. L. decipiengMurray, 1913) *
105. L. cristata(Rousselet, 1893) * 155. L. depressdBryce, 1891)
106. L. dactyliseta(Stenroos, 1898)  * 156. L. dorysimilisTrinh Dang, Segers &anoamuang, 2015*
107. L. desmetBegers & Chittapun, 2001* 157. L. doryssaHarring, 1914 *
108. L. discoideaSegers, 1993 * 158. L. elasmaHarring & Myers, 1926
109. L. ehrenbergi(Perty, 1850) * 159. L. elegandHarring, 1914 *
110. L. elongataKoste, 1992 * 160. L. elongataHarring & Myers, 1926 *
111. L. eurysternaMyers, 1942 * 161. L. eswariDhanapathi, 1976 *
112. L. cf. favorita Klement, 1962 * 162. L. flexilis (Gosse, 18863. lato*
113. L. heterodactylaFadeew, 1925 * 163. L. furcata(Murray, 1913)s. lato*
114. L. heterostylaMurray, 1913) * 164. L. galeata(Bryce, 1892)
115. L. imbricataHarring, 1914 * 165. L. glyptaHarring & Myers, 1926 *
116. L. kosteiwulfert, 1966 166. L. haliclystaHarring & Myers, 1926 *
117. L. latusinus(Hilgendorf, 1889) * 167. L. hamata(Stokes, 1896§. lato*
118. L. lindaui Koste, 1981* 168. L. hastata(Murray, 1913) *
119. L. longisetaMyers, 1934* 169. L. hornemann{Ehrenberg, 1834) *
120. L. minoruoidesKoste & Robertson, 1983 * 170. L. inermis(Bryce, 1892) *
121. L. minuta(Weber & Montet, 1918) * 171. L. inopinataHarring & Myers, 1926 *
122. L. nartiangensisSharma & Sharma, 1987 * 172. L. isanensisSanoamuang & Savatenalinton, 2001 *
123. L. neglectaSegers & Dumont, 1995 * 173. L. jaintiaensisSharma, 1987 *
124. L. ovalis(O.F. Muller, 1786}. lato* 174. L. lateralisSharma, 1978 *
125. L. patella patella (O.F. Muller, 1773}. lato* 175. L. latissimaYamamoto, 1951 *

L. patella oblongaEhrenberg, 1834) * 176. L. leontina(Turner, 1892k. lato*

L. patella persimiliDe Ridder, 1961 177. L. levistyla(Olofsson, 1917) *
126. L. quadricarinata(Stenroos, 1898) * 178. L. ligona(Dunlop, 1901) *
127. L. quinquecostatgLucks, 1912) * 179. L. ludwigii (Eckstein, 1883%. lato*
128. L.rhomboidegGosse, 1886). lato* 180. L.luna 0+OOHUs.lato*
129. L. rhomboidula(Bryce, 1890) * 181. L. lunaris(Ehrenberg, 1832. lato*
130. L. triba Myers, 1934 * 182. L. marchantariakoste & Robertson, 1983 *
131. L. triptera Ehrenberg, 1838. lato* 183. L. monostylgDaday, 1897%. lato*
132. L. vandenbrandeillard, 1952 * 184. L. nana(Murray, 1913) *
133. Squatinella bifurcgBolton, 1884) * 185. L. nitida (Murray, 1913) *
134. S. lamellaris 2 ) 0-QTW&HU 186. L. niwati Segers, Kothetip & Sanoamuang, 2004
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187.
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
2009.
210.
211.
212.
213.
214,
215.
216.
217.
218.
219.
220.
221.
222.
223.
224,
225.
226.
227.

. obtusa(Murray, 1913)s. lato*

. ohioensigHerrick, 1885) *

. papuanaMurray, 1913)s. lato*

. pawlowskiiwulfert, 1966 *

. paxianaHauer, 1940 *

. perplexa(Ahlstrom, 1938)

. perticaHarring & Myers, 1926 *

. ploenensigVoigt, 1902) *

. punctata(Murray, 1913)

. pusillaHarring, 1914 *

. pyriformis(Daday, 1905) *

. quadridentatgEhrenberg,18303. lato*

. thenanaHauer, 1929 *

. thytidaHarring & Myers, 1926 *

. rugosa(Harring, 1914) *

. ruttneri Hauer, 1938 *

. schraederWulfert, 1966 *

. scutata(Harring & Myers, 1926) *

. shieliSegers & Sanoamuang, 1994 *

. signifera(Jennings, 1896. lato*

. simonnea&egers, 1993 *

. sinuata(Hauer, 1938) *

. solaHauer, 1936 *

. solfatara(Hauer, 1938) *

. stichaeaHarring, 1913 *

. stichoclystaSegers, 1993 *

. stenroosi{Meissner, 1908) *

. stokesii(Pell, 1890) *

. styrax(Harring & Myers, 1926) *

. superaculeat&anoamuang & Segers, 1997 *

. sympodaHauer, 1929 *

. syngene¢Hauer, 1938) *

. tenuiseteHarring, 1914 *

. thalera(Harring & Myers, 1926)

. thienemann(Hauer, 1938) *

. tryphemaHarring & Myers, 1926

. undulataHauer, 1938 *
unguitata(Fadeev, 19253. lato*

. ungulata(Gosse, 18873. lato*

. vasishtiSharma, 1980 *

. verecundaddarring & Myers, 1926 *

rrrrrrrrrrHrrHrrHrrrHrrHrrHrrHrrHrerecrrbrrHrrHrDrHrbrHHrrHrHrHrHHrHDHrHrHrHDrHrHD-rH-r—r

Family: Proalidae

228
229
230

. ProalesdecipiengEhrenberg, 1832)
. P. fallaciosaWulfert, 1937
. P. indiraeWulfert, 1966

Family: Notommatidae

231
232
233
234
235
236

74

. Cephalodellaauriculata 2 ) 0+OOHUY
.C.catelina 2 ) 0 OOHUY

. C.exigua(Gosse, 1886) *

. C.forficata (Ehrenberg, 1832) *

. C.forficula (Ehrenberg, 1838) *

. C.gibba (Ehrenberg, 1830) *

237
238
239
240
241
242
243
244
245

246.
247.
248.
249,
250.
251.
252.
253.
254.
255.
256.
257.
258.
259.
260.
261.

262

. C.giganteaRemane, 1933

. C. hiulcaMyers, 1924

. C.intuta Myers, 1924*

. C. megalocephaléGlascott, 1893)

. C. misgurnusiulfert, 1937

. C. mucronatavlyers, 1924 *

. C. panaristaMyers, 1924 *

. C. trigona(Rousselet, 1895) *

. C.ventripeg(Dixon-Nuttall, 1901) *
EosphoraanthadisHarring & Myers, 1922
E. najasEhrenberg, 1830

Itura aurita (Ehrenberg, 1830)
Monommata acticeBlyers, 1930

M. grandisTessin, 1890 *
M.longiseta 2 ) 0+OOHU

M. maculataHarring & Myers, 1930 *
Notommata aurita 0c O OH U
N.copeu€khrenberg, 1834 *

N. glyphuraWulfert, 1935 *

N. pachyura(Gosse, 1886) *

N. pseudocerberuBe Beauchamp, 1908
N. saccigeraEhrenberg, 1830 *

N. spinataKoste & Shiel, 1991*

N. tripus Ehrenberg, 1838 *
TaphrocampannulosaGosse, 1851 *
. T.selenuraGosse, 1887 *

Family: Scaridiidae

263

. Scaridiumlongicaudum 2 ) 0¢OOHU

Family: Gastropodidae

264
265

266.

267
268
269

. AscomorphaecaudisPerty, 1850 *
. A.saltansBartsch, 1870 *
A. saltandndica Wulfert, 1966
A. ovalis(Bergendal, 1892) *
. GastropushyptopugEhrenberg, 1838) *
. G. minor(Rousselet, 1892)
. G. styliferimhof, 1891*

Family: Trichocercidae

270
271
272
273
274
275
276
277
278
279
280
281
282
283

. Ascomorphella volvocicolgPlate, 1886)

. Trichocercaabilioi Segers & Sarma, 1993 *
. T. bicristata (Gosse, 1887) *

. T. bidenqLucks, 1912 *

. T.brachyura(Gosse, 1851)

. T.braziliensis (Murray, 1913) *

. T.capucina(Wierzejski & Zacharias, 1893) *
. T.cavia(Gosse, 1886)

. T.chattoni(De Beauchamp, 1907)

. T.cylindrica (Imhof, 1891) *

. T. edmondsor{Myers, 1936) *

. T. elongatgGosse, 1886) *

. T.flagellataHauer, 1937 *

. T. hollaertiDe Smet, 1990 *
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284
285
286
287
288
289
290
201
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306

. T.iernis (Gosse, 1887) *

. T insignis(Herrick, 1885) *

. T. insulana(Hauer, 1937) *

. T.kosteiSegers, 1993 *

. T.longiseta(Schrank, 1802 *

. T. maior(Hauer, 1935)*

. T. musHauer, 1938 *

. T.myersi(Hauer, 1931)

. T.porcellus(Gosse, 1881) *

. T.pusilla(Jennings, 1903) *
.T.rattus 2 ) 0O OHEI lato*
. T.ruttneri Donner, 1953 *

. T. scipio(Gosse, 1886) *

. T. siamensiSegers & Pholpunthin, 1997 *
. T.similis (Wierzejski, 1893}. lato*
. T.stylata(Gosse, 1851) *

. T. sulcata(Jennings, 1894) *

. T. taurocephalgHauer, 1931) *
. T. tenuior(Gosse, 1886) *
.T.tigris 2 ) 0«OOHU

. T. uncinata(Voigt, 1902) *

. T.voluta(Murray, 1913) *

. T.weberi(Jennings, 1903) *

Family: Asplanchnidae

307
308
309
310
311
312
313
314

. Asplanchnarightwelli Gosse, 1850 *
. A. herricki de Guerne, 1888

. A. intermediaHudson, 1886 *

. A.priodontaGosse, 1850 *

. A. sieboldii(Leydig, 1854) *

. AsplanchnopubhimavaramensiBhanapathi, 1975 *

. A. hyalinusHarring, 1913 *
. A. multicepgSchrank, 1793)

Family: Synchaetidae

315.
316.
317.
318.
319.
320.
321.
322.
323.
324,
325.

Ploesoméaudsoni(lmhof, 1891) *

P. lenticulareHerrick, 1885 *
Polyarthraeuryptera Wierzejski, 1891*
P. cf. dolichopteraldelson, 1925 *

P. indicaSegers & Babu, 1999
P.vulgarisCarlin, 1943s. lato*
SynchaetaoblongaEhrenberg, 1832 *
S. longipessosse, 1887 *
S.pectinataEhrenberg, 1832 *
S.stylataWierzejski, 1893 *
S.tremula 2 ) 0 OOHU *

Family: Dicranophoridae

326. Dicranophoroides caudatu&hrenberg, 1834) *

327
328
329
330
331

. DicranophorusdolerusHarring & Myers, 1928 *
. D. epicharisHarring & Myers, 1928 *

. D.forcipatus 2 ) 0.OOHU

. D. luetkeni(Bergendal, 1892) *

. D. myriophylli (Harring, 1913)

332. D. tegillusHarring & Myers, 1928
333. Encentrumongipes Wulfert, 1936

Order: Flosculariaceae

Family: Floscularidae

334. Beauchampiarucigera(Dutrochet, 1812)
335. Flosculariaconifera(Hudson, 1886) *
336. F.ringens(Linnaeus, 17583. lato*

337. Lacinularia flosculosa 2 ) 0 OOHU
338. L. racemovatarhorpe, 1893 *

339. LimniasceratophylliSchrank, 1803. lato*
340. L. melicertaWeisse, 1848

341. Ptygura barbatg Edmondson, 1939)

342. P. furcillata (Kellicott, 1889)

343. P. kostei-RVp 'H 3DJJL

344. P.melicertaEhrenberg, 1832 *

345. P. pedunculat&dmondson, 1939

346. P. stephaniorfAnderson, 1889)

347. P.tacita Edmondson, 1940 *

348. Sinantheringprocera(Thorpe, 1893)

349. S.semibullata(Thorpe, 1893) *

350. S.socialis(Linne, 1758) *

351. S.spinosa(Thorpe, 1893) *

352. Stephanoceros fimbriat&oldfusz, 1820) *

Family: Conochilidae

353. Conochilus dossuariududson, 1885 *
354. C. natansSeligo 1901*

355. C. hippocrepigSchrank, 1803)

356. C. unicornisRousselet, 1892*

Family: Hexarthridae

357. Hexarthrabulgarica(Wiszniewski, 1933)
358. H. intermedia(Wiszniewski, 1929) *
359. H. mira (Hudson, 1871) *

360. H. oxyuris(Zernov, 1903)

Family: Testudinellidae

361. PompholyxcomplanataGosse, 1851*

362. P.sulcataHudson,1885 *

363. Testudinella amphorélauer, 1938&. lato*

364. T. brevicaudatayYamamoto, 1951 *

365. T. dendradende Beauchamp, 1955 *

366. T.emarginula(Stenroos, 1898). lato*

367. T.greeniKoste, 1981 *

368. T.incisa(Ternetz, 1892)

369. T. insinuataHauer, 1938 *

370. T.mucronata(Gosse, 1886) *

371. T.parvaparva(Ternetz, 1892) *
T. parva bidentatgTernetz, 1892) *

T. parvasemiparvaHauer, 1938 *

372. T.patina(Hermann, 1783. lato*

373. T.tridentata Smirnov, 1931s. lato*

374. T. walkeriKoste & Shiel, 1980 *
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375. T. sp.Sharma & Sharma 2018b * 400. H. aspera(Bryce, 1892)
376. T. sp.1 Sharma & Sharma 2018b 401. H. bideng(Gosse, 1851)
402. H. lata (Bryce, 1892)
Family: Trochosphaeridae 403. H. leitgebii (Zelinka, 1886)
377. Filinia brachiata (Rousselet, 1901) * 404. H. microcephala(Murray, 1906)
378. F. camaseclaviyers, 1938 * 405. H. nodosa(Murray, 1906)
379. F. cornuta(Weisse, 1848) * 406. H. perforata(Murray, 1906)
380. F. longiseta(Ehrenberg, 1834). lato*
381. F. opoliensig(Zacharias, 1898) * Family: Philodinidae
382. F. pejleri Hutchinson, 1964 * 407. Dissotrocha aculeatéEhrenberg, 1832) *
383. F. saltator(Gosse, 1886) * 408. Embata laticepgMurray, 1905)
384. F. terminalis(Plate, 18863. lato* 409. Macrotrachela bullata (Murray, 1906)
385. HoraellabrehmiDonner, 1949 * 410. M. formosa(Murray, 1906)
386. Trochosphaera aequatorialBemper, 1872 * 411. M. habita(Bryce, 1894)
387. T. solstitialis Thorpe, 1893 * 412. M. multispinosaThompson, 1892 *
413. M. musculosgMilne, 1886)
Order: Collothecaceae 414, M. papillosa Thompson, 1892
Family: Atrochidae 415. M. plicata (Bryce, 1892)
. . . 416. M. quadricornifera rigida Milne, 1916
388. Cupelopagis voraf.eidy, 1857) 417. PhilodinabrevipesMurray, 1902

418. P.citrina Ehrenberg, 1832*

Family: Collothecidae 419. P.flavicepsBryce, 1906

389. Collothecaambigua(Hudson, 1883) 420. P.indicaMurray, 1906
390. C. campanulatgDobie, 1849)  * 421. P. megalotroch&hrenberg, 1832
391.C. hexalobateBanik, 2000 422. P. roseolaEhrenberg, 1832
392. C. mutabilis(Hudson, 1885) 423. P.squamosaurray, 1906
393. C. ornata(Ehrenbt_arg, 1832) * 424. P.vorax(Janson, 1893)
394. C. tetralobataBanik, 2000 425. Rotariacitrina (Ehrenberg, 1838) *
395. C.tenuilobata(Anderson, 1889) 426. R.macrocerogGosse, 1851) *
396. C.trilobata (Collins, 1872) 427. R.mento(Anderson, 1889) *

) 428. R.neptunia(Ehrenberg, 1830) *
Subclass: Bdelloidea 429. R.neptunoidaHarring, 1913*
Family: Adinetidae 430. R.ovata(Anderson, 1889)
397. Adinetavaga majorBryce, 183* 431. R.rotatoria (Pallas, 1766) *

A.vaga minorBryce, 1893 432. R.sordida s_ordida(Western, 1893)
398. A. longicornisMurray, 1906 R.sordidafimbriata (Murray, 1906)
433. R. tardigrada(Ehrenberg, 1830)
Family: Habrotrochidae 434. R. tridengMontet, 1915)
399. Habrotrochaangusticollis(Murray, 1905) *
H. angusticollisattenuata(Murray, 1906) * *Recorded in our collections from different regions of India

Of the listed Indian Rotifera, 359 species be- (Table 1) are represented by 38 species belonging
longing to 25 families and 67 genera (Table 1) areto 3 families and 7 genera, while our samples
observed in our plankton and semi-plankton reveal 11 species and four genera of bdelloids
collections from the different regions / states of Rotifera of NEI reveals 287 species of Mono-
India (Fig. 3), while 303 species (Fig. 4) be- gononta and 16 species of Bdelloidea.
longing to 53 genera and 24 families are observed
from seven states of NEI. The monogonont Lecanidae (93 species) > Brachionidae (51
rotifers include 396 belonging to 22 families and species) > Lepadellidae (45 species) > Tricho-
61 genera, and 339 belonging to 21 families andcercidae (37 species) > Notommatidae (32 spe-
53 genera from India and in our collections, cies) and Philodinidae (27) are notable, families,
respectively (Table 1). The bdelloid rotifers while Floscularidae (19 species), Testudinellidae
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(16 species), Euchlanidae (13 species), Syn- The family-wise breakup of the rotifer taxa
chaetidae (11 species), Trochosphaeridae (1known from India and in our collections are
species) and Mytilinidae (10 species) are note-indicated in Table 1. The species observed in our
worthy. Lecane (93 species) is most speciose collections from the different states of India are
genus;Trichocerca V S HF LLepedella (35 indicated in Fig. 3. Our intensive samples from
species) >Brachionus(30 species) are notable, seven states of NEI (Fig. 4) indicate the rotifer
while Cephalodella VSHFLH&udirella ULFKQHVYVY UDQJLQJ EHWZHHQ
(14 species) XKeratella V S HF IRdfdria » 244, 200, 176, 172, 162, 161 and 150 species ob-
(10 species) are other important genera;served from Assam, Manipur, Tripura, Arunachal
Euchlanis, Colurella, Notommata, Filinia, Collo- Pradesh, Mizoram, Meghalaya and Nagaland,
theca, Habrotrocha, Macrotracheland Philo- respectively.

dina include eight species each arMdytilina

includes seven species.

Table 1: Family-wise composition of Rotifera

J)DPLOLHV; Species Genera
India Our India Our
collections collections
Subclass : Monogononta
Order : Ploima
Family: Brachionidae 51 50 7 7
Family: Epiphanidae 07 04 4 1
Family: Euchlanidae 13 11 5 5
Family: Mytilinidae 10 09 2 2
Family: Trichotriidae 08 08 3 3
Family: Lepadellidae 45 43 3 3
Family: Lecanidae 93 88 1 1
Family: Proalidae 03 0 1 0
Family: Notommatidae 32 22 6 4
Family: Scaridiidae 01 01 1 1
Family: Gastropodidae 06 06 2 2
Family: Trichocercidae 37 32 2 2
Family: Asplanchnidae 08 06 2 2
Family: Synchaetidae 11 09 3 3
Family: Dicranophoridae 08 05 3 2
Order: Flosculariaceae
Family: Floscularidae 19 11 7 6
Family: Conochilidae 04 03 1 1
Family: Hexarthridae 04 02 1 1
Family: Testudinellidae 16 15 2 2
Family: Trochosphaeridae 11 11 3 3
Order: Collothecaceae
Family: Atrochidae 01 01 1 1
Family: Collothecidae 08 02 1 1
Sub-class: Bdelloidea
Family: Adinetidae 02 01 1 1
Family: Habrotrochidae 08 01 1 1
Family: Philodinidae 28 09 5 4
Total Rotifer taxa 434 350 68 59
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Figure 3. Species richness of Rotifera in various states of India

350 -
300 -
250 -
200 -
150 -
100 -

50 -

0 A 1 1 1 1 1 1 1 1
NEI ASS MNP TRP MEG MiZ NGL ARP

Number of species

Figure 4. Rotifera species known from Northeast India
(NEI- northeast India; ASS-Assam; MNP-Manipur; TRP- Tripura; MEG-Menfze MIZ-Mizoram,
NGL-Nagaland; ARP-Arunachal Pradesh)
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Figure 5. Indian endemicsA = Asplanchnopushimavaramensi®hanapathi (lateral view and trophi, after Dhanapathi, 1975);
B = Collotheca hexalobat®anik (lateral view, trophi and amictic egg, after Banik 20@); CollothecatetralobataBanik
(lateral view, trophi and amictic egg, after Banik 20@D)E = LecanejaintiaensisSharma (dorsal and ventral view views, after
Sharma 1987b)--H = Lecane schraedeiVulfert (dorsal, ventral and lateral view$) = Lecane pawlowsKiVulfert (dorsal
and ventral views, after Wulfert, 196&-L = Lecane vasishtBharma (dorsal and ventral view)t-N = Lepadella kostei
Waulfert (dorsal and ventral views, after Wulfert 1968}P = LecanenartiangensisSharma & Sharma (dorsal and ventral views,
after Sharma & Sharma 1987); = PlatyiasquadricornisandhraensisDhanapathi (ventral view, after Dhanapathi, 19 Rk
Proales indiraeWaulfert (dorsal view, trophi, unci and ramu, after Wulfert 19€%6¥ Pseudoeuchlani®ngipedesDhanapathi
(dorsal view, cross-section and trophi, after Dhanapathi 1978);Testudinellasp. (ventral view, after Sharma and Sharma
2018b);= Testudinellesp.1 (ventral view, after Sharma & Sharma 2018b
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Figure 6. Australasian RotiferaA = BrachionusdichotomusreductusKoste & Shiel (ventral view)B = Brachionus falcatus

reductusKoste & Shiel (dorsal view, after Sharma & Sharma 216b= Brachionus kosteshiel (dorsal view)PD = Brachionus

lyratus Shephard (ventral view, after Sharma & Sharma 201BB);Macrochaetus danneeldéoste & Shiel (dorsal view, after

Sharma & Sharma, 2019;= Lecane batillifer(Murray) (dorsal view)G = Lecane shielSegers & Sanoamuang (dorsal view

after Sharma & Sharma 2019b); = Lecane sinuatdHauer) (ventral view, after Sharma & Sharma 2014bj; Notommata

spinata Koste & Shiel (parially compressed, lateral view)}; Testudinella walkerKoste & Shiel (ventral view, after Sharma &
Sharma 2015H; = Philodina squamos®urray (dorsal view and trophi, after Murray 1906).
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Figure 7. Oriental RotiferaA = Brachionus donneBrehm (ventral view)B = Brachionus murphySudzuki (ventral view, after
Sharma & Sharma 20194}, = Brachionus srisumona8egers, Kothetip & Sanoamuang (venral view, after Sh&rSharma
2019b); D = Colurella sanoamuanga€hittapun, Pholpunthin & Segers (lateral view, after Sharma & Sha@h&al E =
Filinia camaseclaviyers (ventral view)E = Keratella edmondsonAhlistrom (dorsal view)G-H = Lecane acanthinuléHauer)
(dorsal and ventral views, after Sharma & Sharma 2014blLecane blacheBerzins (ventral view)J = Lecane bulla diabolica
(Hauer), lateral viewK = Lecane isanensiSanoamuang & Savatenalinton (ventral view, after Sharma & SH0&@b);L =
Lecane latissima&yamamoto (dorsal view)M = Lecane niwatiSegers, Kothetip & Sanoamuang (ventral vieW)= Lecane
solfatara(Hauer) (ventral view, after Sharma 2008)z= Lecane superaculea®anoamuang & Segers (ventral view).
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Figure 8. Paleotropical RotiferaA = KeratellajavanaHauer (ventral view)B-C = Euchlanis semicarinat®&egers(dorsal and
lateral views after Sharma 2005P-E = Dipleuchlanis ornateSegers (ventral view and cross-section, after Sharn);70@ =
Lecane bicornisvasisht & Battish (ventral and dorsal views); = Lepadella discoide&egers (ventral view):J = Lepadella
minoruoidesKoste & Robertson (dorsal and ventral view, aftear8ta 2004)K = Lepadella vandenbrand@illard (ventral view);
L = Lecanebraumi,Koste (ventral view, after Sharma & Sharma 198V} = Lecane eswariDhanapathi
(dorsal and ventral views, after Dhanapatt@ 197
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Figure 9. Paleotropical Rotiferad = Lecane lateralisSharma, (ventral viewB = Lecane simonnedgegers (dorsal view);
C = Lecane stichoclyst&8egers (dorsal view, Sharma & Sharma 2019¢j;Lecane unguitatéFadeev) (ventral view);
E = Testudinellebrevicaudatayamamoto, ventral viewf = TestudinellagreeniKoste (dorsal view);
G =Trichocercaabilioi Segers & Sarma (lateral view and trophi, Sharma &8a2008);
H =Trichocerca hollaertDe Smeflateral view);l = Trichocerca kostebegers
(lateral view and trophi, Sharma & Sharraa08g.
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Figure 10. Interesting speciesA = Brachionusdurgae Dhanapathi (dorsal viewB = Keratella hiemalisCarlin (ventral view,

Sharma & Sharma 20184}, = Keratella serrulata(Ehrenberg) (dorsal view, Sharr®aSharma 2018a) = Keratellaticinensis

(Callerio) (ventral viewSharma and Sharma 20188):= Lecane bifastigatélauer, (ventral view)F = Lecane calcariaHarring

& Myers (ventral view);G = Lecane clara(Bryce) (dorsal view)H = Lecane dorysimilisirinh Dang, Segers & Sanoamuang

(ventral view);l = Lecane marchantari&oste & Robertson (dorsal vieBharma & Sharma 2019a = Lecane rhenan&lauer

(ventral view);K = Lepadella desme8egers & Chittapun (ventral vie®harma & Sharma 20154);= Lepadella neglect&egers
& Dumont (ventral viewSharma& Sharma 2018c
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Figure 11.Interesting Rotifera A = Mytilina lobata Pourriot (lateral view, Sharng Sharma 2019b)B = Mytilina michelan-
gellii Reid & Turner (lateral view)C = Squatinella bifurcgBolton) (lateral view, Sharma et al. 2012)= Notholcaacuminata
(Ehrenberg) (ventral view, Sharma & Sharma 201Bg)Notholca labisGosse (ventral view, Sharma & Sharma 2Q1B& No-
tholcasquamula(Muller) (ventral view),G = Testudinella insinuat&lauer (ventral view, Sharma and Sharma, 2D18b= Tri-
chocerca edmondsofiyers) (lateral view)] = Trichocerca maioHauer (lateral view)J = Trichocerca siamensiSegers &
Pholpunthin (lateral view, Sharma & Sharma, 201Ba¥, Trichocerca taurocephaléHauer)
(lateral view, after Sharma & Sharma 2015a).
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Indian Rotifera includes 11 Australasian, 15 distribution restricted to NEI India. The rotifer
Oriental, 20 Paleotropical, 15 Indian endemics, 10diversity in Ramsar sites, floodplain lakes of As-
Holarctic and four Palearctic species, one speciesam peel§ and Manipur patg and small flood-
each of the Indo-Chinese and Cosmo (sub)plain wetlands obasor dubieg and small lentic
tropical categories, eight cold-water species andbiotopes of NEI; the floodplain wetlands of Kash-
16 other interesting species (Figsfl). A total mir and West Bengal; and small lentil environs of
of 176 species depict regional distribution interestthe Gangetic and north Bengal regions of West
in India; of these, 70 species are known for their Bengal are included in Table 2.

Table 2 Rotifera richness in various aquatic ecosystems (Modified after Sharma &saaiob)

6WXG\ VLWHV; Species | Genera | Families
NORTHEAST INDIA
Ramsar sites
/RNWDN /DNH ODQL$XUN( ff 98+ fi 203 48 23
Deepor Beel, Assam f 9+ f9¢( f1+ f 9 183 36 20
Floodplain lakes peelg of Brahmaputra Basin, Assam 244 46 21
Barpeta (Geels f o f 1¢ f 1= 176 35 19
Majuli River Island (1(beels f£ [ ( f£ 1 174 34 18
Dibru-Saikhowa Biosphere Reservebgels 162 32 18
[ 1+ E T f T+ f
Tinsukia (5beels f 9 f 1¢( fi 169 33 19
Dibrugarh (6beels f 1+ f 9¢( f 179 35 19
Floodplain lakes fpat9 of Manipur
Manipur valley (15ats f 1+ f 9¢( f 1% 218 48 23
Small floodplain wetlands @obasor dubieg of Assam
Brahmaputra valley f+ f( 27N 167 34 18
Lower Assam 154 34 18
Central Assam 150 31 19
Upper Assam 135 30 17
Barak valley f 1+ f( f 1+ 159 35 19
NEI: small lentic ecosystems
Arunachal Pradesh f 1+ E 9fv: [Ny 165 37 19
Nagaland (BNWHIE, 25412 HN) 150 37 19
Mizoram f 1+ f 9( f N 162 35 19
OHJKDOD\D f N 161 40 20
7ULSXUD 'E, f N+ fMNN 163 35 19
ODQLSXU 1 f T f M+| 169 44 22
Meghalaya: small urban wetland 90 29 15
OTHERS PARTS OF INDIA
Floodplain wetlands of Kashmir valley 140 43 22
Floodplain wetlands of West Bengal 152 40 19
Small lentic ecosystems of Gangetic West Bengal 142 38 18
Small lentic ecosystems of north Bengal 130 40 18
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DISCUSSION Trichocercidae > Notommatidae > Philodinidae
include ~22% species, while Floscularidae > Tes-
We recorda total of 434 valid species belong- tudinellidae > Euchlanidae > Synchaetidae = Tro-
ing to 68 genera and 25 families; these comprisechosphaeridae indicate limited importance
~82% and ~24% of the species of the phylum (~14%). The significance of the stated families
known from the Oriental region and globalijde @~ LPSDUWV WEHULGCKWWRYDKDUDFV
Segers 2008), respectively, and thus reveal thdndian Rotifera broadly concurrent with tire-
rich and diverse Rotifera assemblage of India. ThePorts from Thailand %aArdrit et al. 2013),
Indian fauna is more speciose than the faunas of-ambodia (Soet al. 2015) and Vietnam (Trin&t
Thailand GaArdrit et al. 2013), Cambodia (Sor al- 2019). This generalization is further supported
et al. 2015), Vietnam (Trinhet al. 2019), and  bY inadequate documentation of the bdelloid and
Malaysia (Segers 2004, Fontaneto & Ricci 2004) ses_sng rotifers fr_om Indlg till-date. The latitudinal
from SE Asia, and is distinctly diverse than the variations of Rotiferas biogeographic role of the
fauna of Sri Lanka (Fernando 198®)the sole HWURSLFYT RU pWHPSHUDWHYT FHQ

reasonably studied country of south Asia. Thediscussed by Green (1972), Pejler (1977), De

comparisons characterize the Indian Rotifera to beRidder (1981), Dumont (1983) and Segers (1996,

most biodiversevis-a-vis south and SE Asia 2001). We extend these remarks to the Indian

faunas. Besides, a total of 359 species belongin otifers vides the diverse nature of Lecanidae,
to 25 families é\nd 67 genera observed in our rachionidae and Lepadellidae, the speciose

: . . QDWXUH R I- MKW [dthHES Bepadella
plankton and semi-planktonic collections from .
various regions comprise ~81%, ~88% and 960, 2Nd Brachionus(Sharma & Sharma 2017, 2019b)

of species, genera and families, respectivel and also to certain extenW KDW RI L/DXUDAY
knowF;\ fron; t%is countrv and th s’reiter%te im_ycenteredTrichocerca These features along with

this country u .. the predominance of cosmopolitan species and the
portant contr_lbutlons of our StUd'e.S fo the rotifer reports of several pantropical and cosmotropical
fauna of India. In general, the Indian faunal sur- VSHFELHV LPSDUW D EURDGO\ uWUF
veys lacked focus on biodiversity till the end of | 4ian Rotifera in agreement with the reports of
the 20" century, while it received attention i ornando (1980), Dussaet al. (1984), Segers
limited subsequent workg-date. Nevertheless, (1996, 2001 2068) and Green (200’3). On the
the significant increase in the tally of rotifers conary the localized valid reports of cold-water

species known from India, than the earlier reports VSHFELHV RI HW HP Ke.l“bunlw Kefa-F H Q W H
(Sharma & Michael 1980, Sharma 1991, 1996, te||5, Synchaetaand Notholca from the sub-

1998a, Sharma & Sharma 2005), is attributedpjmalayan and Himalayan latitudes of India are
notably to our studies from NEI (Sharma 2004, giagnostic of specific ecological regimes. We cau-
2005, 2014, Sharma & Sharma 2012, 2014a,ti0n on emphasis Ofposmopo”tan Speciqﬁm_
2014b, 2014c, 2015a, 2015b, 2015c, 2018a,portanceas pF RV P R SR @dni¢ 3 dabad]
2018b, 2019a, 2019b, 2019¢c, 2019d, Shaetrel i certain freshwater zooplankton groupdesthe
2016, 2017) and Jammu & Kashmir (Sharma & integrative taxonomical approaches.
Sharma 2018a), and elsewhere from Madhya Pra-
desh (Sharma & Naik 1996), Tamil Nadu (Sharma  Rotifera of India is characterized by a notable
& Sharma 2009) and West Bengal (Sharmafraction (25%) of species of the global bioge-
1998b). ography interest; these are assigned to the fol-
lowing categories:

Lecanidae (21.5, 27.9%) > Brachionidae (11.8,
15.4%) > Lepadellidae (10.4, 13.5%) contribute AustralasianBrachionusdichotomusreductus B.
notably to the rotifer and monogonont species falcatus reductusB. kosteiB. lyratus Macro-
known to-date from India, respectively; the three  chaetus danneelagéecane batillifer L. shieli,
families collectively comprise an important frac- L. sinuata Notommata spinataTestudinella
tion (~44%) of the Indian Rotifera. In addition, walkeri, andPhilodina squamosa
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Oriental: Brachionus donneri, B. murphyj B.
srisumonae, Colurella sanoamuangdslinia
camasecla Keratella edmondsoni Lecane
acanthinula L. blachej L. bulla diabolica L.
isanensisL. latissima L. niwati, L. solfatara
L. superaculeataandPtygura stephanign

Paleotropical: Keratella javang Dipleuchlanis
ornata, Euchlanis semicarinataLepadellabi-
cornis L. discoidea L. minoruoides L. van-
denbrandeilLecane braumiL. eswarj L. late-
ralis, L. simonneagL. stichoclystalL. ungui-
tata, Polyarthra indicg Testudinella brevicau-
data, T. greenj Trichocerca abilioi, T. bra-
zieliensis T. hollaerti,andT. kostej

Indian endemicsAsplanchnopudhimavaramen-
sis, Collotheca hexalobateC. tetralobata Le-
canejaintiaensis L. schraederiL. pawlowskj
L. vasishtj Lepadella kosteL. nartiangensis
PlatyiasquadricornisandhraensisProales in-
dirae, PseudoeuchlanibbngipedesRotaria o-
vata, Testudinellasp., andT. sp. 1 (unde-
terminedvide Sharma & Sharma 2018b)

Holarctic: Lecane depressd.. elasma L. elon-
gata L. galeatag L. levistylg L. stokesi), L.
styrax L. tryphema Trichocerca taurcephala
andT. uncinata

Palaearctic: Encentrum longipes Cephalodella
trigona, Lecane bifastigataand Squatinella
bifurca;

Indo-Chinesel.ecane dorysimilis

Cosmo (sub) tropicaBrachionus durgae

Cold-water: Hexarthra bulgarica, Keratella hie-
malis, K. serrulata, Kellicottia longispina, No-
tholca acuminata, N. labis, N. squamuénd
N. striata,

Others:Lecane calcaria, L. ligona, L. marchan-
taria, L. rhenana, L. ruttneri, L rugosa, L. so-
la, Lepadella desmeti,. patella oblongg L.
neglecta Mytilina lobata M. michelangellij
Ptyguratacita, Testudinella amphora, Tricho-
cerca edmondsormgndT. siamensis

otropical speciess noteworthy. Interestingly, the
reports of ~91%, ~93% and ~%@0species of the
three categories from NEI (Sharma & Sharma
2019b) in particular revea closer faunal affinity

of the rotifer assemblages of this region with the
SE Asian and Australian faunas, and thus asaign
distinctive biogeograpb identity to NEI Rotifera

in contrast with the rest of India. This salient
featureis hypothesized as an incursion of various
SE Asian and Australian rotifersW KURXJK pWK
$VVDP JD W& drimug biogeographic cor-
ridor of India (Sharma & Sharma 2019(Be-
sides, Indian Rotifera reveals ~41% species of
regional biogeography interest. Of thefelineta
vaga major, A. longicornis, Cephalodella intuta,
C. ventripes, Colurella tesselata, Habrotrocha
angusticollis, H. angusticollis attenuata, H. lata,
H. leitgebii, H. microcephala, Keratella javana,
Lecane aeganea, L. clara, L. glypta, L. rhytida, L.
stichaea, Lepadella heterodactyla. L. latusinus, L.
patella oblonga, Monommata grandis, M.
maculata, Stephanoceros fimbriatus, Taphrocam-
pa annulosa, Testudinella dendradena, T. tri-
dentata, Trichocerca bidens, T. insignis, T. insu-
lana, T. mus, T. scipi@ndT. sulcataare known
to-date for their distribution restricted to NEI
(Sharma & Sharma 2019b¥ephalodellapan-
arista, Dicranophorus myriophylli, Floscularia
conifera, Hexarthra bulgarica, ltura aurita,
Kellicottia longispina, Keratella hiemalis, Lecane
elasma, Notholca striata, Notommata aurita, N.
copeus, N. tripus, Synchaeta stylata, S. tremula
Testudinella insinuata. T. mucronata, Trichocerca
cavia, Trichotria pocillum,and Trochosphaera
solstitialis are known exclusively from Jammu &
Kashmir (Sharma & Sharma 2018a), while
Cdurella colurus, Euchlanis meneta, Keratella
serrulata, K. ticinensis, Mytilina michelangellii,
Notholca acuminata, N. labignd N. squamula
indicate validated reports restricted to both the
Kashmir Himalayas and NEI (Sharma & Sharma
2018a, 2019b). In additiolAscomorpha saltans

The reports of the Australasian rotifers, known indica, Cephalodella megalocephala, C. mis-
exclusively from south and SE Asia and Australia, gurnus, Lophocharis naias, Lepadella kostei, Le-

highlight affinity of the Indian Rotifera with

cane galeata, L. pawlowskii, L. perplexa, L.

Southeast Asian and Australian faunas. The Ori-schraederi, Notommataseudocerberus, Proales
ental rotifers reiterate affinity with south and indirae and Ptygurafurcillata are reported only
Southeast Asia faunas, and the richness of Palefrom the state of Gujarat (Wulfert 1966). Our
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remarks thus highlight both the global and regi- 150 species, respectivelMEI fauna as thus far
onal biogeograph interest of the Indian Rotifera characterized categorizesds the most Rotifera
eventhough more interesting species of the twobiodiverse region of India and also interestingly
categories are likely to be added pending analysessone of the most biodiverse in comparison with
of extensive collections from hitherto unexplored the countries of south and SE Asia. These salient
regions of India and thgdimalayan, Indo-Bur- features are hypothesized to habitat heterogeneity
mese and Western Ghats biodiversity hot-sfiots of water bodies local under diverse geo-
particular. ecological regimes of NEI, location of this region
XQGHU WKH p+LPDODA\BRXRYPHYE TW
We consider the current paucity of the Indian ELRGLYHUVLW\ KRWVSRW#HMan pWKH
endemics to be seconday (a) 10 rotifer species interesting biogeographic corridor of India and the
i.e. Brachionus srisumonae, Colurella sanoamu- sampling intensity (Sharma & Sharma 2019b),
angae Lecane dorysimilis, L. isanensis, L. latis- and overal WKH p5RWLIHU®R@RENYW HII
sima, L. niwati, L. shieli, L. superaculeata, Le- et al. 2012). In light of our earlier meta-diversity
padella desmetnd Trichocerca siamensiadded  updates on NEI (Sharma & Sharma 2005, 2014a
as new records from India (Sharma & Sharma2019b), we expect more diverse rotifas
2019b) are originally described as new speciessemblage of this region pending analyses of the
from SE Asia; (b) a number of newer taxa extensive collections from practically unexplored
observed in our collections from NEI yet await eastern Himalayan state of Sikkim (except for the
descriptions; (c) the paucity of endemics else-report of Murray 1906) as well as under-explored
where from India is attributed to inadequate sam-eastern Himalayan state of Arunachal Pradesh
pling particularly of diverse aquatic and semi- (Sharma and Sharma 20194Je also extend our
aguatic environs; and (d) the future collections remarks on regional / state wise biodiversity dis-
IURP WKH p+L PWesterhB3QatP I6)odi- parities to the states of western India; of these,
versity hot-V S RaMfwith other unexplored / Jammu & Kashmir Rotifera records 173 species
under-explored regions of India are likely to im- (Sharma and Sharma 2018a) and offers scope of
prove the status of the Indian endemics. Té&e the future update, and Uttarakhand Rotifera (Shar-
ports of the tropical-latitude populations of the ma2021) is poorly documented, while Himachal
Holarctic and Palaearctic species and other cold-Pradesh and Ladakh yet lack biodiversity surveys
water elements from the Himalayas are likely to on the taxon (BKS, unpublished). Further, we
represent glacial relicts as hypothesized by Segerseport 177 and 168 species from the states of Tamil
(1996), while the reports of certain species in ourNadu (Sharma & Sharma 2009) and West Bengal
sub-tropical collections are attributed to extension(Sharma 1998b) of east and south India respec-
of the Himalayan mountain ranges as hypothe-tively. Our recent studies (BKS unpublished)
sized by Sharm& Sharma (2014c). recording 104 species from Bihar (eastern India);
149, 109 and 64 species from Maharashtra,
Sharma (1991, 1996, 1998a) focussed attentiorMadhya Pradesh and Goa, respectively from
on state-wise / regional biodiversity disparities. central India; and 146, 131, 108 and 141 species
This lacuna still holds valid (Sharma & Sharma from Andhra Pradesh. Telengana, Kerala and
2017)as highlighted by the fact that amongst 29 Karanataka, respectively of south India attempt to
states of India, the rotifer assemblages of dfly augment the regional diversity status but yet suffer
states are reasonably well examined, while thefrom the sampling intensity. Regional disparities
regional diversity studies evade attention except forof Rotifera biodiversity are influenced by spatial
NEI. Referring to NEIit reveals a total of 303 heterogeneity of the speciose monogonont fa-
species (Sharma & Sharma 2019b), while its severmilies namely Lecanidae (Sharma & Sharma
states namely Assam > Manipur > Tripura, 2014b), Brachionidae (Sharma & Sharma 2014c),
Arunachal Pradesh > Mizoram OHJKD O D\ Dephadellidae (Sharma & Sharma 2015b) and
Nagaland record 244, 200, 176, 172, 162, 161 andlrichocercidae (BKS unpublished). However, we
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focus special attention on paucity of Bdelloidea pled 600 km long stretch of the river Narmada in
which are documentetb-date vide the limited Madhya Pradesh, Central India (Sharma & Naik
surveys by Anderson (1889), Murray (1906) and 1996). We also focus attention on inadequately
Edmondson & Hutchinson (1934) and thus explored rotifer assemblages the brackish water
deserve specific investigations in the future environs in light of the limited preliminary repsrt
Rotifera studies from India. of Rama Rao & Chandra Mohan (1984), Anitha &
George (2006), Varghese & Krishnan (2008),
Various Rotifea species examined from India Georgeet al. (2011), Varghese2011), and Cleetus
are reported to exhibit morphological variations et al. (2015, 2016). The biodiversity literatyre
(Sharma 1983, Sharma and Sharma 2014b, 2014gowever, lacks the reports of marine rotifers from
2015a, 2015b, 2018a, 2018c, 2019a). The|ndia.
variations observed iBrachionus angularis, B.
sicorn_is, B. falcatus, B. forficula, B. plicatilis, B. 1 D P D WaHdXfemér Indianp V' S H F Li®date V W V
quadridentatus, Colurella colurus, C. obtusa, C. the former invariably listed planktonic species
uncinata, Epiphanes brachionus, Euchlanis dila- tom certain ponds, lakes and reservoirs. This

tata, Filinia Ionglgliseta, hFI. terminalis, Floscularia  yenq has hampered holistic analyses of the rotifer
Enﬁenf' Kler?te a coc Learls, Kt trEplca, Lecane ,ssemblages, and the sessile, colonial and bdelloid
Lu r?’ ' S[:OSLEI’QCEI‘CQ, .Lcolrnu ?’ ' (I:_ur\IIICOI’nIE, species in particular, while the littoral-periphytic
Idnaﬁ;naLa’lu dvvlin(;rrTs’mdnoes?nlgnall O.btllJJZZ, L' species are reported in selected studies (Sharma &
quadriéier{tata Lg éigﬁifera Lyst’enr.oosi L ’un.- Sharma 2017). Further, the Indian literature is

o o o loaded withZRUNV uSRRU L Orfickov WUDW I
costatsides, L. ovalis, L. patella L. rhombaides, POgraphgwhich fail 1o enable an objective
L. triptera, Limnias ceratophylli, Plationus patu- gﬁg'?ﬁugnr:r?éﬁl tit:rtr:i\?efri\;glla?:ﬁ(;ﬁgzd 8:taxa
lus, Testudinella amphora, T. emarginula, T. pa- Sharma 2017), whileDFN RI pYRXFKHU VSH

tina, T. tridentata, Trichocerca rattuand T. si-
milis thus await cryptic diversity analyses follow- FDOWHJRUL]H PDQ\ RWKHU UHSRUW

ing some interesting studies (Suatenial 2006; X QY HU L I pObi@HrEporty of species of

6FKU|GHU :DRonhtro-Paet al 2011, temperate-centerederatella, Kellicottia, Nothol- |

Mills et al 2017, Michaloudiet al 2018) and caandSynchaetaunUHDOLVWL FgpriQ@ G pIX],

using jntegrative taxonomic approachfisclud-  Of Brachionus havanaensisnd Keratella valga

LQJ pUHYHU YV @ichab{i& € RLF201.8). DQG PLQFRPSOHWH VSHFLHVY OLVW

The specific focus on the likely cryptic species Of identification of small speciefadversely

complexes is expected to enhance the faunal diinfluence the rotifer biodiversity studies. The

versity status of Indian Rotifera. HVORSS\ DQG XQFULWLFDOSY GHVF
another notable impediments highlighted by

The rotifer faunal diversity works from India synonymized 15 new species and subspecies

are largely biased to the assemblages fronirthe (Sharma& Sharma 2017), while nine new species

land waters of the Indian mainland. In contrast, are designated agtVSHFLHV H@e&geisUHQGTL

our exclusive report of 120 species from freshwater2007), Pseudoembataacutipoda Wycliffe &

rotifers from the south Andaman (Sharma 2017,Michael is treated asfbenus & species in-

Sharmaet al. 2017) highlights scope of extending quirendus] (Segers 2007, Jersabek & Leitner

such studies to insular freshwaters off other ddan 2013) andour species are categorized pemen

of the Andaman and Nicobar group of Islands andnudumf(Sharma & Sharma 2017). Above all, the

the Lakshadweep Islandsh@rotifer diversity of  majority of WFODVVLFDO WD[RQRP\Y E

the riverine systems is yet poorly known in spite of works highlight QHHG WR VKLIW WR pLQW

our highest report of 72 species, belonging to 30nomic approacesy | e effective biodiversity

genera and 17 families from an intensively sam-updates on Indian Rotifera.
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Analyses of the rotifer diversity from diverse importance of extension of studies on Rotifera
aguatic environs of India remained neglected untilassemblages from other Ramsar sites of this
certain noteworthy inputs from the floodplains country vis-j-vis potential to augment the biodi-
lakes peelsandpat9 of NEI (Sharma & Sharma versity status of Indian fauna. Interestingly, our
2001, 2008, 2014a, 2014d, 2019b, Sharma 2005reports of 85 species each in December 2016 and
2009a, 2009b, 2014, unpublished) resulting in theJanuary 2017 samples from Deepor beel and 86
reports of 244 species belonging to 46 genera an&nd 89 species in November and December 2017
21 families from thebeels of Assam, and 210 collections from Loktak Lake (Sharma & Sharma
species belonging to 48 genera and 23 families2019b), and 84 and 81 species (during May and
from pats of Manipur. We, hypothesize thee June, 2017) from a floodplain lakbege) of upper
biodiverse Rotifera assemblages to habitat di-Assam highlight speciose rotifer constellations
versity and environmental heterogeneity of the per sample. We designate the speciose constel-
floodplain lakes Rl 1(, ORFDWHG-LQ OW MWH RIQQ GR VSHFLHV SHU VDP¢
Burmese biodiversity ho¥ S RRMrther, Assam S D U D &Riiése depict examples of intriguing
beelsrecord more speciose rotifers and thofe possibility of the co-existence of a number of spe-
Manipur pats are marginally diverse than the cies due to high amount of niche overlaps as
reports of 207 (Segerst al. 1993) and 218 hypothesized (MacArthur 1965).

(Boneckeret al. 1998) species from the floodplains
of Africa and South America, respectively. Our  The small water bodies (ponds and wetlands)
results endorse hypothesis of Seggral. (1993) are considered as keystone systems for analyses of
on the floodplain lakes as the globally important biodiversity (Vadet al. 2017; Oertli 2018). Our
rotifer habitats. Besides, our collections affirm the collections from small floodplain wetlanddopas
fairly speciose Rotifera of the Kashmir valley or dubieg of the Brahmaputra and the Barak river
(140 species: Sharma & Sharma 2Q18ad West  basins of Assam state of NEI report 167 and 156
Bengal (152 species: BKS, unpublished) flood- species, respectively and thus highlight the
plains, while the floodplain lakes elsewhere from speciose rotifers. Besides, our reports of 165, 150,
India are yet to adequately surveyed for Rotiferal62 and 161 species highlight species-rich rotifer
biodiversity. assemblages of small lentic biotopes (wetlands)
predominant in the hill states of Arunachal

Loktak Lake (Sharma & Sharma 2018c Pradesh, Nagaland, Mizoram and Meghalaya
2019a, BKS unpublished) and Deepor Beel states of NEI, respectively (Sharma & Sharma
(Sharma & Sharma 2011, 2012, 2013, 2015c,2019b), while 163 and 168 species known from
BKS unpublished), only two intensively sampled small wetlands of Tripura and Manipur states of
Ramsar sites of India record 203 and 191 specieNEI, respectively also endorse our results. Efll
respectively, and are thus categorizad the al. (2017) hypothesized the importance of small
globally megadiverse Rotifera ecosystems. Theseurban wetlands for maintaining regional biodiver-
important floodplain lakes of NEI depict biodiverse sity in highly modified urban environments. This
Rotifera than the Rio Pilcomayo National Park hypothesis is affirmed by 90 species reported
(114 species, Jose de Paggi 2001) and Thale-Ndirom a small urban wetland of Meghalaya state
Lake (106 species, Segers & Pholpunthin 1997) (Sharma & Sharma 2021 In general, the
the Ramsar sites of Argentina and Thailand, biodiversity importance oflobasor dubies and
respectively as well as the well sampled Upperother small and urban wetlands of NEI are
3DUDQIi I0RRG S (8D spci€s] BunddRdrL @ttributed to habitat heterogeneity of these un-
et al. 2005). Our reports from Loktak Lake and structured environs and the sampling intensity.
Deepor Beel assume distinct national importance inOur collections frondobasor dubiesof the Maju-
contrast to the poor state-of-art status of the rotiferli River Island and those of upper Assam highlight
biodiversity of rest of 40 Ramsar sites of India WS5RWLIHUD S he §pEciv$d agskemblages
(Chandraet al. 2021). The comparisons highlight of up to 50 species per sample (Sharma & Sharma
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2019b, 2019c, 2019d). Besides, our report of 46 REFERENCES
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Abstract. The checklist of Rotifera species recorded for Albanian inland watdrgsaneighboring regions is providedl
total of 140 species of bdelloids and monogononts, with representati88 genera are listed. The history of rotifer surveys
as a component of zooplankton in Albania started at the en8f"oéehtury. Mostly they were taxonomic and descriptive
ones, while later on after the mid "2@entury appeared the systematic approaches emphasizing thelgritiisuand
richness of zooplankton in specific kitsMediterranean ecosystems. In this article 140 taxa of bdelloidmandgononts
representing 39 genera are reported.

Keywords. Rotifera, Albania, checklist, inland water, distribution records

INTRODUCTION species) and the unique, exclusively parthenoge-
netic Bdelloidea with 461 clonal speciesl-
Ibania is a small country (Fig. 1) however, it though the morphology of different species varies
is rich in water resources including lakes, widely, all of them possess a specialized masti-
rivers and springs. There are more than 152catory organ containing a set of densely sclero-
streams and small rivers flow into the seven largetized trophi (Fontanetet al 2008). Rotifers, as a
rivers, Buna, Drini, Mati, Erzeni, Shkumbini, component of zooplankton organisms, comprise
Semani, and Vjosa, which run southeast to northcrucial elements of the structure and function of
west towards the Adriatic coast (Cullaf al freshwater ecosystems, not only as consumers of
2005). About 247 natural lakes are dispersedalgae, bacteria, protozoans and other invertebrates
throughout the country, most of karstic or glacial (Russellet al. 2010), but also as food items for
origin and they are often very small (less than 1juvenile stages of several fish species (Shuatka
ha). Albania shares with neighboring countries al. 2018). Moreover, their pivotal role in
three of the largest BalkanLakes (Ohrid, Prespa freshwater ecosystems food web, as well as its
and Shkodra). They represent distinct environ-sensitivity to both man-made and natural changes,
ments among all aquatic habitats of the Balkan inmakes zooplankton quite suitable for assessing
the view of origin, hydrology, and biodiversity alterations in the trophic dynamics and the
(Shumkaet al. 2018). Around 134 glacial lakes ecdogical state of aquatic ecosystems related to
are situated mainly in the northeastern part of thechanges in nutrient loading and climate (Hoff-
country at altitudes between 151800 m a.s.l. mann 1977, Ferrarat al. 2002, Preston & Rusak
Generally, they are small, formed mainly over 2010).
magmatic (mainly of ultrabasics) and terrene
formations (Cullagt al 2005). Similarly to other large Balkan lakes like
Ohrid and Prespa, the history of zooplankton sur-
Following Segers (2007) the Phylum Rotifera veys in Albania starts from the end of™16en
comprises about 2030 known species worldwidetury. Basically they were taxonomic and descrip-
and classified in three main groups, the marinetive ones, while later, after the mid "2@entury
Seisonida (4 species), the Monogononta (1570appeared the systematic approach emphasizing

urn: Isid:zoobank.org:pub:A8C99384-8D7F-4D33-9DBC-2A8B6778F905 pished: 28 June 2021
HU ISSN 2063-1588 (online) https://doi.org/10.18348/0pz00l.202199.
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MATERIALS AND METHODS

There area large number of references, in-
cluding identification keys with abundant infor-
mation on ecological and systematical aspects of
rotifers from different regions of the world. From
this, the following papers were consulted: Seger
(2002) and Wallaceet al. (2006); higher-level
classification. For taxonomy and distribution of
the different families the following sources were
used: De Ridder (1986, 1991, 1993), De Ridder &
Segers (1997), Donner (1965), De Smet (2006),
De Smet & Pourriot (1997), Jersabek (2003),
Koste (1978), Koste & Shiel (1987, 1989a, b),
Nogradyet al.,(1995), Nogrady & Segers (2002),
Segers (1995a, b, 2003), Segers & Wallace
(2001), 6 j U H @HaH(Q005).

The following articles were used to compile
the list of rotifers of Albanian inland waters: Bru-
sina (1898), Byron (1981), Gannon & Stemberger
(1981), Guseska (2012), Gusesgh al. (2008,
2012, 2014), Gushevskat al. (1996), Kiefer
(1937), Kostoski (1998), Kostoskit al. (2004,
2005), Michaloudi (2005), Michaloudiet al.
(1997), OLORYDQRYLF &4LYNRYLF
kovic (1959), Parenzan (1931), Petkdyil973,
1975, 1978, 1981), PopovsikaW D Q R AL p
(1988, 2003), Richard (1897), Serafimova-Hadz-
isce (1954, 1958, 1975), Shumka (1994, 1997a, b,
2000, 2001, 2014), Shumka & Miho (2006),
Shumka & Nikleka (2018),6 KX P ND ASROMEL
(2018), Shumkaet al. (1998, 2018), Steuer
(1900), Tasevska (2002), Tasevsiaal. (2006,
2008, 2012a, b, 2017, 20188 HUA&AFDJLQ

Figure 1. Map of Albania ALYNRYLF

the particularities and richness of zooplankton in

specific karst Mediterranean ecosystem. A- RESULTS AND DISCUSSION

mongst them can be mention Richard (1897) with

his work dedicated tdcCladocera Steur (1900) All species names appeared in the literature
with paper published oiCopepoda Vereddmin listed above were checked and corrected based on
(1912) and Parenzan (198n Cladocera Nedelj- Segerset al. 2007 andJersabek & Leitner 2013,
kovi 1(1959) onRotifera Petkovski (1961) with and the following changes were madgrachi-
fundamental work orCladocera and Copeoda  onus calyciflorus f. amphicergghrenberg, 1838
separately Harpacticoida and Ostracoda al-Y (synonym, considered an infrasubspecific variant
kovi (1965) and Milovanovii& aLYNRYLU of B. calyiflorug; Brachionus g.f. brevispinus

on Rotifera, Protozoa and Cladocera. Ehrenberg, 1832 (synonym, considered an infra

10C
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subspecific variant oB. quadridentatus Bra- Prespa and Dojran altogether 60 rotifer taxa were
chinus qg.f. cluniorbicularis Skorikov, 1894 (sy- reported (Tasevska&t al. 2006). However, the
nonym considered an infrasubspecific variant of high number of species reported for the Lake
B. quadridentatus Brachionus quadridentatuls 6FDGDU 6KNRGUD E\ 3HWNRYLIU
rhenanusLauterborn, 1893, (synonym considered not reflect the latest taxonomic results of Segérs
an infrasubspecific variant d&. quadridentatus al., (2007) and Jersabek & Leitner (2013) listing
Lophocharis salpingdEhrenberg, 1834) synonym numerous synonym names and corrections.
of Lepadella salpina Ehrenberg, 1834;Tes-
tudinella patina trilobata(Anderson et Shepard, The biogeography of Rotifera is highly contro-
1892), synonym ofT. patina (Hermann 1783); versial and prior to the work of Dumont (1983) it
Testudinella pseudoelliptica% DUWRA& - wa¥ generally accepted that all taxa were cosmo-
nonym ofT. patina(Hermann 1783)Trichocerca  politan. In the present list of the Albanian rotifers
similis similis (Wierzejski, 1893) synonymous most of the species show a typical Palearctic
with Rattulus bicornigWestern, 1893). distribution (Segers 2007) however, to clear the
biogeography of several widely distributed spe-
Reviewing the studies dedicated to the Alba- cies further studies with molecular approaches are
nian inland water Rotifera fauna is resulted in a needed.
list of 140 taxa of bdelloids and monogononts
(Table 1). Among the rotifers, the most frequently  Based on the data presented in the Tdble
reported genera afleecanewith 16 speciesTri- almost 90% of the species are found in the Drini
chocercawith 15 speciesBrachionus(15 spe- Basin (including Lakes of Lesser and Macro
cies),Keratella(7 species)Polyarthra(7 species) Prespa, Ohrid and Scadar/Shkodra), while the
and Lepadella(6 species). At regional scale it is transitional water bodies belonging to lonian and
worth mentioning that from the neighboring Adriatic Coastal areas are populated only by 9
ORQWHQHJUR 3HW N Retdrded 205 different species. This disproportional distribution
rotifer taxa just for the Lake Scadar/Shkodra, of species calls for further studies.
while from North Macedonia for the lakes Ohrid,

Table 1. List of Bdelloidea and Monogononta rotifers recorded from continengtsth f and transitional water habitats in Albania
(genus and species)

Taxon Locality (water basins) References
AdinetaHudson & Gosse, 1886

A. steineriBartos, 1951 A5 (A) 14, 15, 30, 31, 32, 38, 40, 41,42
AnuraeopsisLauterborn, 1900

A. fissaGosse, 1851 Al, A2, A5(A) 12,13, 15,17

A. coelatade Beauchamp, 1932 A5 (A) 12,13, 15,17, 30, 31, 32
AscomorphaPerty, 1850

A. ecaudiferty, 1850 A5, B1, B2(A, B) 12,13, 15, 17, 30, 31, 32

A. ovalisCarlin, 1943 A2, A5, B1(A, B)

A. saltansBartsch, 1870 A5 (A) 12,13, 14, 15, 30, 31, 32, 38, 40, 41, 41
AsplanchnaGosse, 1850

A. girodide Guerne, 1888 A5 (A) 14, 15, 30, 31, 32, 38, 40, 41, 42

A. priodontaGosse, 1850 Al, A2, A3, A4, A5, A6, B1, B2, C1

A. sieboldiiLeydig, 1854 A5 (A) 12, 13, 14, 15, 30, 31, 32, 38, 40, 41, 41
BrachionusPallas, 1766

B. angularisGosse, 1851 Al, A2, A3, A5,B1,B2,C1,C2,C2, 3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,

C4, C5,D1(A, B, C, D) 30, 31, 32, 38, 40, 41, 42

B. bidentatu®Anderson, 1889 A5 (A) 13, 14, 15, 30, 31, 32, 38, 40, 41, 42

B. calyciflorusPallas, 1776 A5, B2 (A, B) 12, 13, 14, 15, 28, 29, 31, 32, 38, 40

B. dimidiatusBryce, 1931 A5 (A) 12, 13, 14, 15, 17, 30, 31, 32, 38, 40, 4]

42
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B. diversicornidDaday, 1883 Al, A2, A5 (A) 2,3,10,11, 18, 19, 20, 21, 22, 23, 24, 1

B. falcatusZacharias, 1898 A5 (A) 12,13, 31, 32,42

B. forficulaWierzejski, 1891 Al, A2, A5 (A) 13, 14, 15, 31, 32, 38, 42

B. havanaensiRousselet, 1911 A5 (A) 13, 14, 15, 31, 32, 38, 42

B. leydigiiCohn, 1862 A5 (A) 13, 14, 15, 31, 32, 38, 42

B. plicatiis2 ) 0.OOHU A5, B1 (A, B) 12, 13, 14, 15, 28, 29, 31, 32, 38, 40

B. rhenanud. auterborn, 1893. A5, B1 (A, B) 12,13, 14, 15, 28, 29, 31

B. quadridentatusiermann, 1783 | Al, A3, A4, A5, B2 (A, B) 12, 13, 14, 15, 28, 29, 31, 32, 38, 40

B. brevispinu€hrenberg, 1832 A5 (A) 13, 14, 15, 31, 32, 38, 42

B. quadridentatus melhemarrios | A5 (A) 13, 14, 15, 31, 32, 38, 42

et Daday, 1894

B. urceolaris2 ) 0 OOHU A2, A5 (A) 13, 14, 15, 31, 32, 38, 42
CephalodellaBory de St. Vincent,

1826

C.catellina2 ) 00O OyBBU A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

C. forficulaEhrenberg, 1831 A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

C. gibbaEhrenberg, 1832 A2, A3, A5(A) 10, 11, 18, 19, 20, 21, 22

C. misgurnusVulfert, 1937 A5. (A) 13, 14, 15, 31, 32, 38, 42

C. ventripeDixon-Nuttall, 1901 A5, C1(A, Q) 13, 14, 15, 29, 31, 32, 38, 42
CollothecaHarring, 1913

C. mutabilisHudson, 1885 A5 (A) 13, 14, 15, 31, 32, 38, 42

C. pelagicRousselet, 1893 A5 (A) 13, 14, 15, 31, 32, 38, 42

Colurella Bory de St. Vincent, 1824

C. adriaticaEhrenberg, 1831

A3, A5, A6, D1, E1, E2, E3, E4A,
D, E)

3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15|
30, 31, 32, 38, 40, 41, 42

C. colurusEhrenberg, 1830 A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

C. obtuse€Gosse, 1886 A2, A5, A6 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

C. uncinato bicuspidat&hrenberg, | A2, A3 (A) 10, 11, 18, 19, 20, 21, 22, 23, 33

1830

C. uncinataO. F. 0 « O OlFAA3 A5 (A) 13, 14, 15, 31, 32, 38, 42
ConochilusEhrenberg, 1834

C. exiguoudAhlstrom, 1938 A5 (A) 13, 14, 15, 31, 32, 38, 42

C. hippocrepisSchrank, 1830 Al, A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

C. unicornisRousselet, 1892 A5 (A) 13, 14, 15, 31, 32, 42
DicranophorusNitsch, 1827

D. forcipatusO.F. 0 « O O1/A36 A2, E1(A E) 10,11, 31

D. grandisEhrenberg, 1832 A5 (A) 14, 15, 30, 31, 32, 38, 40, 41, 42

D. rostratusDixon Nuttal et A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

Freeman, 1902
Dipleuchlanisde Beauchamp, 1910

D . propatulaGosse, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
DissotrochaBryce, 1910

D. aculeataEhrenberg, 1832 A3, A5, A6 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
EpiphanesEhrenberg, 1832

E. macrourusBarrois &Daday, A5, B1(A, B) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

1894

E.senta2 ) 0 OOHU A5, B1 (A, B) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
Euchlanis Ehrenberg, 1832

E. dilatataEhrenberg, 1832 A2,A3, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

E. inciseCarlin, 1939 A3, A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

E. menetayers, 1930 A5 (A) 39,41

Filinia Bory de St. Vincent, 1824

F. longisetaEhrenberg, 1834

Al, A2, A3, A4, A5, B1, B2, C4, C5,

2,3,4,6,7,8,9,10, 12, 13, 14, 15, 19,

D1 (A, B, C,D) 20, 31, 32, 38, 39, 40, 41, 42
F.opoliensisZacharias, 1898 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
F.terminalisPlate, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
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Gastropusimhof, 1898

G. hyptopu€hrenberg, 1838

A5 (A)

13, 14, 15, 31, 32, 38, 39, 40, 41, 42

G.styliferimhof, 1891

Al, A2, A4, A5, B1, D1, E1A, B
D, E)

3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15,

30, 31, 32, 38, 40, 41, 42

Hexarthra Schmarda, 1854

H. miraHudson, 1871

A5 (A)

13, 14, 15, 31, 32, 38, 39, 40, 41, 42

Kellicottia Ahlstrom, 1938

K. longispinaKellicott, 1879

Al, A2, A3, A4, A5, B1, B2, C1,
C2,C3,C4,D1, EXA, B,C, D, E)

2,3,4,6,7,8,9, 10, 12, 13, 14, 15, 28,
19, 20, 21, 22, 23, 24, 25, 27, 28, 29, 3(

31, 32, 38, 39, 40, 41, 42

KeratellaBory de St. Vincent, 1822

K. cochlearisGosse, 1851

AL, A2, A3, A4, A5, B1, B2, C1, C2,
C3, C4, C5, D1, EAA, B, C, D, E)

2,3,4,6,7,8,9, 10, 12, 13, 14, 15, 19,
20, 21, 22, 23, 24, 25, 27, 28, 29, 30, 3]

32, 38, 39, 40, 41, 42

K. cochlearis v. hispidaauterborn, A2 (A) 2, 25, 26, 36

1898

K. hiemalisCarlin, 1943, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

K. quadrataO.F. 0cOOHU Al, A2, A5, D1, E2(A, D, E) 2,3,4,6,7,8,9,10,12, 13, 14, 15

K. tectaGosse, 1851 A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

K. ticinensisCallerio, 1921 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

K. valgaEhrenberg, 1832 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
LecaneNitzsch, 1827

L. bullaGosse, 1851 A2, A3, A5(A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L. closterocerce&Schmarda, 1859 | A2, A3, A5, B1(A, B) 2,13, 14, 15, 32, 38, 39, 41, 42

L. copeisHarring et Myers, 1926 | A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.curvirostrisYamamoto, 1941 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.elasmaHarring& Myers, 1926 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.elsaNitzsch, 1827 A5, A6 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.flexilis Gosse, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L. hamataStokes, 1896 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L. ivli Wiszniewski, 1935 A2, A5 (A) 2,13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L. lamellateDaday, 1893 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

Lluna2 ) 0-010#U Al, A2, A3, B1(A, B) 13, 14, 15, 30, 32, 38, 39, 40, 41, 42

L. lunarisEhrenberg, 1832 A3 (A) 3,9, 23, 24, 25, 29

L.nanaMurray, 1913 A5, B2 (A, B) 13, 14, 15, 39, 30, 32, 38, 39, 40, 41, 4

L.quadridentateEhrenberg, 1832 | A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.obtusaHauer, 1889 A5 (A) 2,13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L. stenroosMeissner, 1908 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
LepadellaBory de St. Vincent, 1826

L. acuminateEhrenberg, 1834 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.ehrenbergiiPerty, 1850 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.ovalisO.F. 0 « O Q1486 A2, A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

L.patellaO.F. 0 « O OIAA3 A2, A3, A5 (A) 13, 14, 15, 39, 30, 32, 38, 39, 40, 41, 4}

L.rhomboidesGosse, 1886 A5 (A) 1,2, 13, 14, 15, 31, 32, 38, 39, 40, 41, 4

L.triptera Erenberg, 1830 A2, A3, A5 (A) 13, 14, 15, 39, 30, 32, 38, 39, 40, 41, 47
LophocharisEhrenberg, 1838

L.oxysternorGosse, 1851 A3, A5 (A) 13, 14, 15, 39, 30, 32, 38, 39, 40, 41, 4]

L. salpinaEhrenberg, 1834 A5, A6 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
MonommataBartsch, 1870

M. aequalisEhrenberg, 1832 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42
Mytilina Bory de St. Vincent, 1826

M. crassiped.uchs, 1912 A5 (A) 1, 2,13, 14, 15, 31, 32, 38, 39, 40, 41, 4

M. mucronataEhrenberg, 1832 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

M. ventralis brevispin&hrenberg, | A2, A3 (A) 13, 14, 15, 39, 30, 32, 38, 39

1832

10

~
-~



ShumkaBiodiversity of Indian Rotifers (Rotifera)

M. ventralis ventrali€hrenberg, A2, A3 (A) 13, 14, 15, 39, 30, 32, 38, 39

1832
Notholca Gosse, 1886

N. acuminatad&hrenberg, 1832 A2, A3 (A) 13, 14, 15, 39, 30, 32, 38, 39

N. foliaceaEhrenberg, 1838 A5 (A) 1,2, 13, 14, 15, 31, 32, 38, 39, 40, 42,

N.squamula2 ) 0<OOHU A2 (A) 13, 14, 15, 30, 32, 38
NotommataEhrenberg, 1830

N. copeushrenberg, 1834 A2, A3, A5 (A) 13, 14, 15, 39, 30, 32, 38, 39, 40, 41, 41
Philodina Ehrenberg, 1830

P. megalotroch&hrenberg, 1832 | A3 (A) 36, 37
Plationus Segers, Murugan&

Dumont, 1993

P.patulus2 ) 0 OOHU A2, A5 (A) 13, 14, 15, 39, 30, 32, 38, 39, 41, 42
PlatyiasHarring, 1913

P. quadricornisEhrenberg, 1832 | A3, A5 (A) 13, 14, 15, 39, 30, 32, 38, 39, 41, 42
PloesomaHerrick, 1885

P.hudsonimhof, 1891 A5 (A) 13, 14, 15, 39, 38, 39, 40, 41, 42

P.truncatunmlevander, 1894)

A3, A4, A5, B1(A, B)

13, 14, 15, 39, 30, 32, 38, 39, 41, 42

Polyarthra Ehrenberg,1834

P.dolichopteraDelson, 1925 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42
P. eurypteraWierzejski, 1891 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42
P.majorBueckhardt, 1900 A5, A5, B1, B2(A, B) 13, 14, 15, 39, 30, 32, 38, 39, 41, 42
P.minorVoigt, 1904 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

P.remataSkorikov, 1896

A5, B1, B2, E1(A, B, E)

2,13, 14, 15, 39, 30, 32, 38, 39,

P.tryglaEhrenberg, 1834

A1, A2, A3, A5, B1(A, B)

13, 14, 15, 39, 30, 32, 38, 39, 41, 42

P.vulgarisCarlin, 1943

A1, A2, A3, A5, B1(A, B)

13, 14, 15, 39, 30, 32, 38, 39, 4P,

PompholyxGosse, 1851

P.complanataGosse, 1851

A5, A6 (A)

2,13, 14, 15, 39, 30, 32, 38, 39

P.sulcataHudson, 1885

B1, B2, D, E1, EAB, D, E)

26, 27, 28, 29, 30, 31, 32

P. triloba Pejler, 1957

A5 (A)

13, 14, 15, 31, 32, 38, 39, 41, 42

Rotaria Scopoli, 1777

R. citrineEhrenberg, 1838 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

R. rotatoriaPallas, 1766 A3, A5 (A) 13, 14, 15, 30, 32, 38, 39, 41, 42

R. socialisKellicot, 1888 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42
ScaridiumEhrenberg, 1830

S. longicaudum? ) 0<OOHU| A3 (A) 7, 8, 35, 36, 37
SquatinellaBory de St. Vincent, 1826

S.lamellaris2 ) 0<«OOHU A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

SynchaeteéEhrenberg, 1832

S. littoralisRousselet, 1902

A5, A6, EL(A, E)

13, 14, 15, 29, 30, 32, 38, 39, 40, 41, 47

S. pectinataEhrenberg, 1832

A1, A2, A5, A6, B1, B2, C1, C5(A,
B, C)

2,3,4,6,7,8,9, 10, 12, 13, 14, 15, 28,
19, 20, 21, 22, 23, 24, 25, 27, 28, 29, 3(
31, 32, 38, 39, 41, 42

S. stylataWierzejski, 1893

B1, B2, C1, C2, C3, C4, C%B, C)

27,28, 29, 30, 31, 32

TestudinellaBory de St. Vincent,
1826

T. mucronataosse, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42
T. patinaHermann, 1783 A2, A3 (A, B) 13, 14, 15, 30, 32, 38, 39, 41, 42
T.truncataGosse, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42
TrichocercaLamarck, 1801
T.bicristataGosse, 1887 A3 (A) 5,6,7,8, 35,36
T.capucinaWie&Zach,1893 Al, A2, A3, A4, A5, A6,B1,B2,D, | 2,3,4,6,7,8,9, 10,12, 13, 14, 15, 28,
C3,C4,C5(A, B, C) 19, 20, 21, 22, 23, 24, 25, 27,28, 29, 3

31, 32, 38, 39, 41, 42

T.cylindricalmhof, 1891

AL, A2, A5(A)

2,28,19, 20, 21, 22, 23, 24, 25, 27, 28,
29, 30, 31, 32, 38, 39, 40, 41, 42
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T. elongateGosse, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

T.iernis Gosse, 1887 A5 (A) 13, 14, 15, 31, 32, 38, 39, 40, 41, 42

T.longisetaSchrank, 1802 Al, A2, A3 (A) 13, 14, 15, 30, 32, 38, 39, 40, 41, 42

T.myersiHauer ,1931 A5 (A) 13, 14, 15, 31, 32, 38, 39, 42

T.porcellusGosse, 1886 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

T.pusillaLauterborn, 1898 A2, E3, E4(A, E) 3,4,6,7,8,9, 10,12, 134

T.rattusO.F. 0 « O OlA7A6 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

T.rousseletVoigt, 1902) A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

T.similisWierzejski, 1893) Al, A2, A5 (A) 2,28,19, 20, 21, 22, 23, 24, 25, 27, 28,
29, 30, 31, 32, 38, 39, 40, 41, 42

T.stylataGosse, 1851 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

T. tenuiorGosse, 1886 A2 (A) 13, 14, 15, 30, 32, 38

T.weberiJennings, 1903 A2, A3 (A) 2,28,19, 20, 21, 22, 23, 24, 25, 27, 28,
29, 30, 31, 32, 38

Trichotria Bory de St. Vincent, 1827

T. curtaSkorikov, 1914 A5 (A) 13, 14, 15, 31, 32, 38, 39, 41, 42

T.pocilum?2 ) 0+O01GHU A3, A5 (A) 2,13, 14, 15, 39, 30, 32, 38, 39, 41, 42

T. tetractisEhrenberg, 1830 A3, A5 (A) 2,13, 14, 15, 39, 30, 32, 38, 39, 41, 42

Legends for letter symbols and nearest central point in
brackets

Al - Lake Micro Prespa\:40.691447E:21.028600),
A2 - Lake Macro PrespaN(40.794431E:20.946263),
A3 - Lake Ohrid N:40.974442F:20.676057),

A4 - Lake Fierza (N:42.09065E;20.395832),

A5 - Lake Scadar/Shkodr&l(42.150502f:19.395438),
A6 - River Buna :42.005522E:19.456769),

B1 - Reservoir Bovilla:41.444056§£:19.893058),
B2 - Lake Tiranai:41.310917F:19.816143),

C1 - Lake BelshiN:40.978345F:19.891313),

C2 - Lake MerhoeN:40.952991F:19.899225),

C3 - Lake SeferaniN:40.940781F:19.920761),

C4 - Reservoir Thand\(;40.862995£:19.840817),

C5 - Reservoir Murrizi N:40.727543E:19.728467),
D1 - Lake Butrinti (\:39.784623fF:20.032498),

E1 - Lagoon of Patok:41.631068f:19.601154),

E2 - Lagoon of Karavasta\(40.918227£:19.475840),
E3 - Lagoon of NartaN:40.538250£:19.424175),

E4 - Lagoon of OrikumN:40.317013F:19.441460)

Albanian water basin symbols in brackets from Dill
(1993)

A (Drini Basin) B (Ishmi/Erzeni Basin) C (Semani
Basin) D (Coastal lonian Sealr (Coastal Adriatic Sea).
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