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ABSTRACT. This paper continues publications on
phylogenetic analysis of Ephemeroptera according to the
approach, which is named here “cladoendesis”. A new
term “microlepides” is suggested for peculiar cuticular
texture. Autapomorphies of Liberevenata in genital struc-
ture are described, new terms “unistyliger”, “penial bridge”
and “gonovectis” are introduced. Autapomorphy of An-
teropatellata in tibial structure is re-defined, and a new
circumscriptional taxon name Protopatellata taxon n. is
established. In Anteropatellata, the following new subse-
quently subordinated holophyletic taxa are established
and characterized: Baetovectata taxon n., Baetungulata
taxon n., Baetofemorata taxon n. and Baetosternata
taxon n. A new typified name Acentrellini tribus n. is
introduced, to form a hierarchical name Acentrella/fgl
for a taxon belonging to Baetofemorata-non-Baetoster-
nata. System of Acentrella/fgl is revised. All Holarctic
representatives of Acentrella/fgl are temporarily placed
to a plesiomorphon Acentrella/fg2. Key to larvae and
male imagoes of Palearctic species of Acentrella/fg2 is
given; they are divided into four species groups. Group
lapponica is a plesiomorphon, characterized by presence
of hind wings; larvae, subimagoes, imagoes and eggs are
described for lapponica [Acentrella], charadra [Acen-
trella] and chantauensis [Baetis); feropagus [Acentrel-
la], known as larvae only, is redescribed basing on mate-
rial from far north-east of Russia; comments on joosti
[Baetis] are given. Group fenestratum includes a single
species fenestratum [ Pseudocloeon]; larvae, subimagoes,
imagoes and eggs are described. Group inexpectatum

includes 2 species — inexpectatum [ Pseudocloeon] and
gnom [Pseudocloeon]; their larvae, subimagoes, ima-
goes and eggs are described. Group sibiricum includes 3
species— sibiricum [ Pseudocloeon), diptera sp.n. [Acen-
trella] (new species from Siberia and Russian Far East)
and scabriventris sp.n. [Acentrella] (new species from
Kyrgyzstan and Tajikistan); their larvae, subimagoes,
imagoes and eggs are described. African and Oriental
representatives of Acentrella/fgl constitute a holophylet-
ic taxon Jubabaetis/gl characterized by an autapomor-
phy in structure of left mola. Jubabaetis/g1 is divided to
African taxon Tanzaniops/g(1) and Oriental taxon Juba-
baetis/g2. A new species lunamontana sp.n. [Acentrella
(Tanzaniops)] is described as larvae, subimagoes and
imagoes from Uganda. Holophyletic taxon Jubabaetis/g2
is divided into a plesiomorphon Liebebiella/g(1) and
holophyletic taxa Jubabaetis/g3 and Platybaetis/g(1).
Three species of Liebebiella/g(1) are described as larvae,
subimagoes and imagoes: verum [ Pseudocloeon] (= deig-
ma [Liebebiella), syn.n.), bispinosa sp.n. [Acentrella
(Liebebiella)] and cylindroculata sp.n. [Acentrella (Lie-
bebiella)] (new species from Sulawesi). Two species of
Platybaetis/g(1) from Sulawesi are described as larvae,
subimagoes and imagoes: mamasae sp.n. [Platybaetis]
and wallacei [ Platybaetis].

PE3IOME. JlanHas cTaThs MPOAOIDKAET CEPHUIO IMy0-
JIUKAIUN 110 aHAIN3y (DUIIOTEHHH TIOAEHOK B COOTBET-
CTBUHU C IOJX0/I0M, KOTOPBIH Ha3BaH 3/1€Ch “KJIa109H/1e-
3uc”. HoBbIN TepMUH “MUKPOJENHIbI” MPEITIOKEH IS
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ocoboro pernbeda KyTHKYJIbL. OIICHIBAIOTCS ay TalloMOp-
¢um Liberevenata B cTpoeHHN TEHUTAIMH W BBOJSTCS
HOBBIE TEPMUHBI “YHUCTHIIUTEP”, “MOCT NeHUca” U “ro-
HoBekTuc”. [lepeormcana ayranomopdus Anteropatellata
B CTPOCHHHU T'OJICHH W YCTAaHOBIEH HOBBIH TaKCOH
Protopatellata taxon n. B coctaBe Anteropatellata ycra-
HOBJICHBI M OXapaKTEPH30BaHbl HOBBIE ITOCIIE/I0BATEIb-
HO CONOMYMHEHHBIC TaKCOHBI Baetovectata taxon n.,
Baetungulata taxon n., Baetofemorata taxon n. u
Baetosternata taxon n. BBogutcst HOBoe TUITUDHUITUPO-
BaHHOE Ha3BaHue Acentrellini tribus n., 4To0b1 00pa3zo-
BaTh Hepapxuueckoe Ha3zBanue Acentrella/fgl mms tak-
coHa, oTHocsmerocs k Baetofemorata-non-Baetosternata.
IlepecmarpuBaetcs cuctema Acentrella/fgl. Bee romap-
KTHdeckue mpexacraButenu Acentrella/fgl BpemeHHO
nomeniarTcs B riesnomopdon Acentrella/fg2. Jlarorcst
KJIFOYM JUISl ONpENeNICHNs] JINYUMHOK M CaMIlOB UMaro
nayieapkTuueckux BujoB Acentrella/fg2, xoropsie ae-
nsaTes Ha 4 Tpymmsl BUIOB. ['pymnma lapponica sBiseTcs
TUIE3HOMOP(HOHOM, XapaKTEPH3YFOIIIMCS HAJITYHEM 33]1-
HUX KPBUIHEB; OMICHIBAIOTCS TMYNHKH, CyOMMaro, nMa-
ro u siina lapponica [Acentrella], charadra [Acentrella]
u chantauensis [Baetis|; feropagus [Acentrella), n3sect-
HBII TOJIBKO MO JIMYMHKAM, TIEPEOITHCHIBACTCS 110 MaTe-
pHaiy ¢ KpaifHero ceBepo-BocToka Poccrm; maHbI 3ame-
4yaHus 0 joosti [Baetis]. I'pynma fenestratum Brirodaet
eAWHCTBEHHBIN BUI fenestratum [Pseudocloeon]; omm-
CBIBAIOTCS €T0 JININHKH, CyONMaro, IMaro u sima. I pyr-
na inexpectatum BKIIOYAaeT 2 BUAa — inexpectatum
[Pseudocloeon] u gnom [Pseudocloeon]; onuchiBaroTcs
WX JINYUHKY, CyOMMAaro, UMaro u stiiuia. I'pynmna sibiricum
BKITtoUaeT 3 Buna — sibiricum [Pseudocloeon), diptera
sp.n. [Acentrella] (HoBbIit Bux u3 Cubupu u [amsHero
Boctoxa) u scabriventris sp.n. [Acentrella] (HOBBIH BUA
n3 Kuprusun n Tampkukucrana); OMMChIBAIOTCS UX JH-
YHHKH, CyOMMaro, uMaro u siiina. AQpukaHckue u opu-
eHTanbHBIC TpeacTtaBuTenu Acentrella/fgl oOpasyror
ronodureTndeckuii TakcoH Jubabaetis/gl, xapakTepu-
3YIOMIHHCS ayTanoMopguel B CTPOCHUN JICBON MOJBI.
Jubabaetis/gl nenutca Ha adpuKaHCKHH TaKCOH
Tanzaniops/g(1) u opuenranbHblidi TakcoH Jubabaetis/
g2. Io munHKam, cyOuMaro ¥ uMaro u3 YTaHJ bl OIH-
CBIBAaCTCS HOBBIN BUI [unamontana sp.n. [Acentrella
(Tanzaniops)). Tonopunernyeckuii Takcon Jubabaetis/
g2 nenmtes Ha tuiesnoMopdon Liebebiella/g(1) u rosmo-
(urernueckue Takconbl Jubabaetis/g3 u Platybaetis/g(1).
[To nuumHKaM, CyOMMaro ¥ MMaro OMHUCHIBAIOTCS TPH
HoBbIX Bua Liebebiella/g(1): verum [Pseudocloeon] (=
deigma [Liebebiella], syn.n.), bispinosa sp.n. [Acentrella
(Liebebiella)] n cylindroculata sp.n. [Acentrella
(Liebebiella)] (noBbie Bunpl u3 Cynaecn). I1o mamH-
Kam, cyonmaro u umaro u3 CysaBecu OMHUChIBAIOTCS 1B
Buzna Platybaetis/g(1): mamasae sp.n. [Platybaetis] u
wallacei [Platybaetis].

Introduction

The most comprehensive analysis of mayfly phylog-
eny is given in the book “The phylogenetic system of

Ephemeroptera” [Kluge, 2004]. Updated electronic ver-
sion of this monograph is available from
“www.insecta.bio.pu.ru”. The method of phylogenetic
analysis used there can be named cladoendesis — i.e.,
“pbranch-coupling” (from Greek kladog + &v-001g).
Cladoendesis is based on a specially elaborated rational
text layout and a powerful, rank-free, dual nomencla-
ture system [Kluge, 2010]. This allows to arrange all
characters among taxa, make clear links between char-
acters of subordinated and higher taxa, clarify phyloge-
netic significance of characters, adequately use in phy-
logenetic analysis all know apomorphies, and find ways
to discover new apomorphies [Kluge, 2000; 2004].
Cladoendesis is opposed to a non-scientific approach of
counting characters and calculating parsimony (which
is not compatible with any modern evolutionary theo-
ry). “The phylogenetic system of Ephemeroptera” gives
detailed cladoendetic system of all mayflies except for
Leptophlebiidae and Baetidae. The present paper starts
a series of publications on cladoendesis of Baetidae.
For most species, described in this paper, imagoes
were reared from larvae in field conditions during trips
to various regions of Russian Federation (Urals, Sibe-
ria, Far East), Kyrgyzstan, Tajikistan, Mongolia, Indo-
nesia (Java, Sulawesi) and Uganda. All material, includ-
ing holotypes and paratypes of new species, is perma-
nently deposited in the Zoological Institute of Russian
Academy of Sciences (Saint Petersburg, Russia); tem-
porarily locates in the Department of Entomology of
Saint Petersburg State University. In the lists of material
examined, the following arbitrary signs are used: L —
larva; S — subimago; I — imago; L-S-IJ" — male
imago reared from larva, with larval and subimaginal
exuviae; L-S-IY — female imago reared from larva,
with larval and subimaginal exuviae; L-SC" — male
subimago reared from larva, with subimaginal exuviae;
L/ST" — male subimago extracted from mature larva.
Before description of taxa, it is necessary to give two
comments: (1) on status of the old generic name Pseudoc-
loeon and (2) on anew term for description of color patterns.

A. General remarks

A.1. Status of the generic name Pseudocloeon

Most species, which are here attributed to Acentrel-
la/fgl, have been originally described in the genus
Pseudocloeon. The generic name Pseudocloeon Kla-
palek, 1905 is older than Acentrella Bengtsson, 1912.
Originally, the genus Pseudocloeon was characterized
as having fore wing venation as in Baetis [see below,
Baectovectata (1)], but lacking hind wings, as Cloeon. In
the original description 4 species are mentioned as
belonging to the genus Pseudocloeon: kraepelini Kla-
palek, 1905 [Pseudocloeon], dubia Walsh, 1862 [Cloe],
oldendorfii Weyenbergh, 1883 [Oxycypha] and an un-
named species from Ceylon — “Cloeon sp.” described
by Eaton, 1883—-1888: 182. The type species originally
had not been designated; basing on the fact that only one
of these species — Pseudocloeon kraepelini — was
referred in the original description as binomen with the
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generic name “Pseudocloeon”, this species is regarded as
the type species of the generic name Pseudocloeon by
monotypy. As it was discovered later, loss of hind wings
took place independently in many non-related taxa within
Baectovectata [Novikova & Kluge, 1987; Waltz & Mc-
Cafferty, 1987a-b]; so the genus Pseudocloeon, as char-
acterized and outlined by Klapalek, is polyphyletic.
Recently this polyphyletic group is split into a number
of smaller, more natural taxa. The question, to which of
these taxa the old name Pseudocloeon should be ap-
plied, remains to be opened. The type species Pseudoc-
loeon kraepelini was described basing on specimens,
collected by Karl Kraepelin 24.11-12.111.1904 in Buiten-
zorg (now Bogor) in Java. Details of this trip can be
learned from the paper by Weidner [1972]. After this,
nobody vas able to collect this species. The type mate-
rial is deposited in Zoologisches Museum in Hamburg.
Lectotype was designated and redescribed by Waltz and
McCafferty in 1985; its photos, made by Dr Ralph
Peters in 2009, are available from web <http://
www.insecta.bio.pu.ru/z/Eph-spp/fig/photo-
kraepelini(Pseudocloeon)-typi.htm>. Waltz and McCaf-
ferty [1985] regarded this species to belong to Labioba-
etis, and on this base they synonymized Labiobaetis
Novikova & Kluge, 1987 with Pseudocloeon Klapalek,
1905. This synonymy is wrong, because shape of gono-
styli of P. kraepelini is quite different from that of
Labiobaetis. In order to clarify situation, we tried to
collect this species. 24-26.11.2008 V. Ivanov and
S. Melnitsky collected mayflies in Bogor, paying spe-
cial attention to two-winged baetids; 6—11.VII1.2009 N.
Kluge and L. Sheyko reared many imagoes from larvae
collected in Cipanas and Cibodas, 30 km south-east
from Bogor. Among the species collected, there are
several ones agreeing with the diagnosis of Pseudoc-
loeon, but no one of them is conspecific with the lecto-
type of P. kraepelini. The most common species of that
region is verum Miiller-Liebenau, 1982 [ Pseudocloeon]
(see below); it is widely distributed in Indochina,
Sumatra, Java, Bali and Lombok; its larvae inhabit
various kinds of current waters, clean and polluted.
Numerous adults of this species were collected in botan-
ic garden in center of Bogor. Ulmer [1939] mixed
imagoes of this species with P. kraepelini, and Miiller-
Liebenau [1981] designated male imaginal specimen of
this species as a lectotype of P. kraepelini. This desig-
nation is invalid, because the specimen does not belong
to the type series [Waltz & McCafferty, 1985]. These
two species, verum [Pseudocloeon] and kraepelini
[Pseudocloeon], have similar shape of gonostyli, but
differ by shape of anteronotal protuberance and struc-
ture of gonovectes. Gonovectes of kraepelini [ Pseudoc-
loeon] are intensively pigmented, thick and bent under
blunt angle; unlike them, gonovectes of verum [ Pseudoc-
loeon] are colorless, very thin, bent under acute angle
and undulate (Fig. 149).

A.2. Homology of some color marks

Among various color marks, some are connected with
muscle insertions and, thus, can be well homologized. A

mark on cuticle, corresponding to area of muscle inser-
tion is termed here sigillum (plural sigilla) — a term
currently used for spiders, mites and some insects.

Abdominal terga and sterna of larval and adult may-
flies often have a pair of medioanterior sigilla and a
pair of medioposterior sigilla, which correspond to
anterior insertions of two pairs of the most median
longitudinal muscles, whose posterior ends are attached
to the anterior margin of the next segment; the pair of
muscles arising from medioposterior sigilla are the out-
ermost among longitudinal abdominal muscles, and the
pair of muscles arising from medioanterior sigilla locate
just under them (Fig. 190); other median longitudinal
muscles locate deeper. Both medioanterior and medio-
posterior sigilla are present on each of 1-9" abdominal
tergum and 2"-8"abdominal sternum; 9" sternum has a
single (medioanterior) pair of sigilla, from which arise
muscles, going to medio-anterior junction of paraprocts
(mIX—X on Fig. 3). The medioanterior sigilla are often
elongate-oblique, while the medioposterior sigilla are
often roundish (Fig. 99); sometimes shape of these
sigilla is different (Figs 110, 134). Color of the medio-
anterior and medioposterior sigilla differs among taxa
and stages of development: they can be either darker
than background — i.e., represent maculae (Figs 110,
134, 190), or lighter than background — i.e., represent
blanks; sometimes their color is the same as background
— i.e., they are not expressed (Fig. 191).

Besides abdomen, characteristic sigilla occur on some
other parts of the body. Particularly, pronotum can have
characteristic sigilla of composite shape (Fig. 133).

B. Systematic position of Acentrella/fgl
and morphological notes

Genus-group names mentioned below have the following au-
thorsips: Acanthametropus Tshernova, 1948; Acentrella Bengts-
son, 1912; Acerpenna Waltz & McCafferty, 1987; Afrobaetodes
Demoulin, 1970; Afroptiloides Gillies, 1990; Afroptilum Gillies,
1990; Alainites Waltz & McCafferty (in Waltz, McCafferty &
Thomas), 1994; Ameletopsis Phillips, 1930; Ameletus Eaton, 1885;
Americabaetis Kluge, 1992; Ametropus Albarda, 1878; Andesiops
Lugo-Ortiz & McCaffery, 1999; Aturbina Lugo-Ortiz & McCaffer-
ty, 1996; Baetiella Ueno, 1931; Baetis Leach, 1815; Baetodes
Needham & Murphy, 1924; Baetopus Keffermiiller, 1960; Bungona
Harker, 1957; Callibaetis Eaton, 1881; Camelobaetidius Demou-
lin, 1966; Caribaetis Kluge, 1992; Centroptella Braasch & Soldan,
1980; Centroptiloides Lestage, 1918; Centroptilum Eaton, 1869;
Chane Nieto, 2003; Cheleocloeon Whillot & Gillies, 1993; Chop-
ralla Waltz & McCafferty, 1987; Cloeodes Traver, 1938; Cloeon
Leach, 1815; Dactylobaetis Traver & Edmunds, 1968; Deceptiv-
iosa Lugo-Ortiz & McCafferty, 1999; Demoreptus Lugo-Ortiz &
McCafferty, 1997; Diphetor Waltz & McCafferty, 1987; Diptero-
mimus McLachlan, 1875; Echinobaetis Mol, 1989; Edmundsiops
Lugo-Ortiz & McCaffery, 1999; Ephemera Linnaeus, 1758;
Ephemerella Walsh, 1862; Fallceon Waltz & McCafferty, 1987;
Glossidion Lugo-Ortiz & McCafferty, 1998; Guajirolus Flowers,
1985; Hemipannota Elouard, Gillies & Wuillot, 1990; Heteroc-
loeon McDunnough, 1925; Intercloeon Kluge & Novikova, 1992;
Jubabaetis Miiller-Liebenau, 1980; Labiobaetis Novikova & Kluge,
1987; Leptophlebia Westwood, 1840; Liebebiella Waltz & McCaf-
ferty, 1987; Mayobaetis Waltz & McCafferty, 1985; Metamonius
Eaton, 1885; Metretopus Eaton, 1901; Micksiops McCafferty, Lugo-
Ortiz & Barber-James, 1997; Nanomis Lugo-Ortiz & McCaffery,
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1999; Nesameletus Tillyard, 1933; Nigrobaetis Kazlauskas (in No-
vikova & Kluge), 1987; Offadens Lugo-Ortiz & McCafferty, 1998;
Oniscigaster McLachlan, 1873; Ophelmatostoma Waltz & McCaf-
ferty, 1987; Palaeocloeon Kluge, 1997; Papuanatula Lugo-Ortiz &
McCaffery, 1999; Paracloeodes Day, 1955; Patites Thomas & Dia,
2000; Platybaetis Miiller-Liebenau, 1980; Plauditus Lugo-Ortiz &
McCafferty, 1998; Prebaetodes Lugo-Ortiz & McCafferty, 1996;
Pseudocloeon Klapalek, 1905; Procloeon Bengtsson, 1915; Proso-
pistoma Latreille, 1833; Pseudocentroptiloides Jacob (in Jacob &
Glazaczow), 1987; Pseudocentroptilum Bogoescu, 1947; Pseudop-
annota Waltz & McCafferty, 1987; Rallidens Penniket, 1966; Rap-
tobaetopus Miiller-Liebenau, 1978; Rhithrocloeon Gillies, 1985;
Rhodobaetis Jacob, 2003; Securiops Jacobus, McCafferty & Gattol-
liat, 2006; Similicloeon Kluge & Novikova, 1992; Siphlaenigma
Penniket, 1962; Siphlonurus Eaton, 1868; Takobia Novikova &
Kluge, 1987; Tanzaniops McCafferty & Barber-James, 2005;
Tenuibaetis Kang & Yang (in Kang, Chang & Yang), 1994; Walt-
zoyphius McCafferty & Lugo-Ortiz (in Lugo-Ortiz & McCafferty),
1995; Zelusia Lugo-Ortiz & McCafferty, 1998.

According to the rank-free classification suggested in
“The phylogenetic system of Ephemeroptera” [Kluge, 2004],
mayflies discussed here, belong to the taxon Anteropatellata.
Their systematic position is the following:

B.1. EPHEMEROPTERA S.str., or EUPLECTOPTERA
B.1.1. ANTERITORNA

B.1.1.1. Plesiomorphon TRIDENTISETA, or Baetis/fgl
B.1.1.1.1. TETRAMEROTARSATA, or Baetis/fg2

B.1.1.1.1.1. LIBEREVENATA, or Baetis/fg3

B.1.1.1.1.1.1. TURBANOCULATA, or Baetis/fg4

B.1.1.1.1.1.1.1. ANTEROPATELLATA, or Baetis/fg5
B.1.1.1.1.1.1.1.1. BAETOVECTATA taxon n., or Baetis/fg6
B.1.1.1.1.1.1.1.1.1. BAETUNGULATA taxon n., or Baetis/fg7
B.1.1.1.1.1.1.1.1.1.1. BAETOFEMORATA taxon n., or Baetis/fg8
B.1.1.1.1.1.1.1.1.1.1.1. BAETOSTERNATA taxon n., or Baetis/fg9

B.1. EUPLECTOPTERA, or EPHEMEROPTERA §.Str.

Monosemantic circumscriptional name: EUPLECTOPTERA
Tillyard,1932.

Non-monosemantic circumscriptional name: EPHEMEROPTERA
Hyatt & Arms, 1890, s.str.

Hierarchical typified name: Ephemera/fg3 (sine Phtharthus;
incl. Prosopistoma).

To the general characteristic of Ephemeroptera given in
“The phylogenetic system of Ephemeroptera” [Kluge, 2004],
the following details should be added:

Cuticular texture of subimaginal tarsi. Besides microt-
richia (which are small, setae-like cuticular outgrowths, each
produced by a single hypodermal cell), insect cuticle can bear
wide and flat outgrowths, which, by analogy with “microt-
richia” can be termed “microlepides”. Microlepides (singular
microlepis, from Greek pukpog and Aemig, Aemdog) are small
(as small as microtrichia), wide, semicircular or triangular
outgrowths of cuticle, immovably attached to the cuticular
surface by their wide sides and situated regularly, resembling
fish scales. Probably, microlepides represent a modification of
net-like relief, which is found on certain areas of cuticle.

In mayfly subimago, most part of cuticle is covered by
microtrichia and other small cuticular outgrowths. Subimag-
inal thorax and abdomen have taxon-specific areas covered
by microtrichiae, areas with net-like relief, and smooth areas.
Subimaginal wings are always entirely covered by microt-
richia only, while imaginal wings are always smooth. Subim-
aginal legs often have femur and tibia covered by microt-
richia directed distally; tarsus often lacks microtrichia, being
covered by microlepides directed distally. Imaginal leg has
no such sharp difference between texture of tarsus and tibia;
its distal part can be covered by microlepides, which are less
prominent than in subimago. Microlepides which cover subim-

aginal tarsi, can be either blunt (i.e. with outer margins
semicircular or transverse), or sharply pointed. Presence of
microtrichiae, pointed microlepides or blunt microlepides on
these or that tarsomeres is characteristic for certain mayfly
taxa [e.g., see below, Baetungulata (4) and Baetofemorata
@).

Composition. The taxon Euplectoptera is divided into
Posteritorna and Anteritorna (see below).

B.1.1. ANTERITORNA

Circumscriptional name: ANTERITORNA Kluge, 1993.

Hierarchical typified name: Ephemera/fg4 (sine Prosopistoma;
incl. Baetis et al.).

REFERENCES: Anteritorna: Kluge, 2004.

Diagnosis of this taxon is given in “The phylogenetic
system of Ephemeroptera” [Kluge, 2004]. The taxon Anteri-
torna is divided into a holophyletic taxon Bidentiseta and a
plesiomorphon Tridentiseta (see below).

B.1.1.1. Plesiomorphon TRIDENTISETA, or Baetis/fgl

Circumscriptional name: TRIDENTISETA Kluge, Studemann,
Landolt & Gonser, 1995.

Hierarchical typified name: Baetis/fgl (incl. Siphlonurus et al.)
[f: Baetida Leach, 1815: 137; g: Baetis Leach, 1815: 137, typus
Ephemera fuscata Linnaeus, 1761 [design ICZN Opinion 787, 1966].

REFERENCES: Tridentiseta: Kluge, 2004.

Tridentiseta is a plesiomorphon consisting of Tetramero-
tarsata (or Baetis/fg2) (see below), Siphlonurus/fgl, Dipter-
omimus/fgl, Ameletus/fgl, Metretopus/fgl, Acanthametro-
pus/fgl, Ametropus/fgl, Nesameletus/fl=Metamonius/gl,
Vetulata (or Oniscigaster/fgl), Ameletopsis/fgl and Ralli-
dens/fgl [Kluge, 2004].

B.1.1.1.1. TETRAMEROTARSATA, or Baetis/fg2

Circumscriptional name: TETRAMEROTARSATA Kluge, 1997a.

Hierarchical typified name: Baetis/fg2 (sine Siphlonurus et al.;
incl. Siphlaenigma).

Possible ranking names in non-phylogenetic classifications:

— superfamily Baetoidea;

— family Baetidae s.1.

REFERENCES: Tetramerotarsata: Kluge, 1997a; 2004.

Autapomorphies. This holophyletic taxon is character-
ized by a number of autapomorphies, arranged in 13 points in
“The phylogenetic system of Ephemeroptera” [Kluge, 2004].
The 1% of them is a peculiar tarsal segmentation, which needs
the following closer definition:

(1) Segmentation of adult tarsi (Figs 4-5). Tarsi of
middle and hind legs of imago and subimago are 4-segment-
ed, the 1" segment is immovably fused with tibia (while most
other mayflies have 5-segnented tarsi, whose 1% segment is
fused with tibia). Formerly we had no idea, how four tar-
someres of Tetramerotarsata correspond to the initial five
tarsomeres [Kluge, 1997a; 2004]. Actually, in Tetramerotar-
sata the initial 1% and 2™ tarsomeres are completely fused
together, without any traces of the boundary between them.
This can be revealed from the following fact: Certain tar-
someres are ventrally-apically produced into an apical spine,
which represents a pointed, immovable, sclerotized, cuticular
projection; each tarsomere can bear only one apical spine;
number of such spine-bearing tarsomeres is taxon-specific,
being identical in imago and subimago and identical on
middle and hind legs of both sexes; in some species of
Liberevenata fore tarsus of female (which always has 5
tarsomeres) has the same number of spine-bearing tarsomeres
as middle and hind tarsi (which always have 4 tarsomeres); in
all these cases position of the spine-bearing tarsomeres indi-
cates that the 1* tarsomere of the 4-segmented middle and
hind tarsi corresponds to the 1% and 2" tarsomeres of the 5-
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segmented fore tarsus. In order to indicate serial homology
between tarsomeres of different pairs of legs, tarsomeres of
the 4-segmented middle and hind tarsus should be termed not
140 put 154204, 314, 4™ and 5.

Fore tarsus of male never has apical spines. On other
legs, maximum number of apical spines is 3; in this case, on
5-segmented fore leg of female 2™, 3" and 4" tarsomeres are
spine-bearing (Fig. 4), and on 4-segmentede middle and
hind legs of both sexes 15+2", 3™ and 4™ tarsomeres are
spine-bearing (Fig. 5). In certain taxa number of apical
spines is less than 3; on fore leg of female it can be either the
same as on middle and hind legs, or different [see below,
Acentrella/fgl (10), Acentrella/fg2 (4), Jubabaetis/gl (2)
and Platybaetis (3)].

Composition. The taxon Tetramerotarsata is divided into
Siphlaenigma/fg(1) (monospecific taxon distributed in New
Zealand only) and Liberevenata (distributed everywhere,
except for New Zealand) (see below).

B.1.1.1.1.1. LIBEREVENATA, or Baetis/fg3
Circumscriptional name: LIBEREVENATA Kluge, 1997a.
Hierarchical typified name: Baetis/fg3 (sine Siphlaenigma;

incl. Palaeocloeon).

Possible ranking names in non-phylogenetic classifications:

— family Baetidae;

— subfamily Baetinae.

REFERENCES: Liberevenata: Kluge, 1997a; 2004.

Autapomorphies. This holophyletic taxon is character-
ized by a number of autapomorphies, arranged in 7 points in
“The phylogenetic system of Ephemeroptera” [Kluge, 2004].
The 4™ and 6™ of them are features of genital apparatus.
Basing on new investigations of genital structure in various
representatives of Turbanoculata, these features can be for-
mulated as one composite modification of male genital appa-
ratus; thus, total number of points should be diminished to 6:

(4) Male genital apparatus (Figs 1-3). Median part of
styliger is strongly reduced, while its lateral parts remain to
be well developed; these lateral parts of styliger represent a
pair of gonostyli pedestals, or unistyligers (Fig. 3: us): they
are completely separated one from another; each of them is
thick, cylindrical, bears the gonostylus and contains the
gonostylar muscle (Fig. 3: m.gs) — i.e. muscle attached to
the gonostylus base and serving for adduction of the gonosty-
lus as a whole. Some authors wrongly take the unistyligers for
the first segments of gonostyli; actually, gonostyli of mayflies
(and insect styli in general) never have muscles inside. Penis
(which initially has a pair of sclerotized penial arms articulat-
ed to the posterior angles of 10™ abdominal tergum and to the
anterior angles of styliger) is reduced and modified in such a
manner, that consists of a more or less sclerotized penial
bridge (Fig. 2: pb) and a pair of sclerotized gonovectes
(singular — gonovectis) (Fig. 2: gv); lateral ends of the
penial bridge are articulated with posterior angles of 10"
abdominal tergum; each gonovectis arises from the penial
bridge near its lateral end and is directed medially, at rest is
invaginated into the 9" abdominal segment; a pair of gonovec-
tal muscles (Fig. 3: m.gv) go from gonovectes to lateral parts
of 9% abdominal sternum; pair of gonoducts (Fig. 3: gd)
terminate on apices of gonovectes.

In the genital apparatus initial for Ephemeroptera, styliger
can be turned ventrally as a whole by the single median
muscle of 9" abdominal sternum (i.e. styligeral muscle) and
thanks to this provides protraction of penis [Kluge 2004:
Fig.11]. Unlike it, in Liberevenata this movement is impossi-
ble due to reduction of the median part of styliger, to which
styligeral muscle is attached. Becoming useless, the styligeral
muscle can be weakened (Fig. 3: m.s) or lost.

Probably, the most primitive genital structure among
Liberevenata exists in Afroptilum: the median styligeral mus-
cle is well developed and terminates on a special median
styligeral sclerite which locates between unistyligers; uni-
styligers are movable, with membranous bases; because of
this, when the median styligeral muscle contracts, unistyligers,
instead of turning ventrally as a whole, are brought together,
so they act as additional, proximal segments of gonostyli; this
movement does not provide protraction of penis. Gonovectes
are movable, so that they can move out of their pockets in
caudal direction, passing ventrally of the penial bridge, and
protract gonopores.

In selected taxa of Liberevenata genital apparatus is
simplified and modified in this or that direction. In most
Anteropatellata the median styligeral sclerite is lost, and the
unistyligers are immovable, so protraction of the median stylig-
eral muscle does not provide adduction of unistyligers. In some
taxa (e.g., Baetosternata, Labiobaetis/gl, Echinobaetis, Afrop-
tiloides) the median styligeral muscle is lost. In some taxa (e.g.,
Cloeon/gl, Rhithrocloeon/gl) gonovectes are immovably fused
by their apices with the penial bridge. In Baetovectata, vice
verse, gonovectes are especially movable and strongly arched
(Figs 1-3) [see below, Baetovectata (2)]. In some taxa penial
bridge is desclerotized and non-expressed.

Details of genital apparatus are known for recent repre-
sentatives only; extinct Palaeocloeon has external shape of
unistyligers the same as recent Turbanoculata.

Some details of genital apparatus are difficult for exam-
ination, because last abdominal segments of fresh speci-
mens contain numerous non-translucent white inclusions.
Because of them, muscles located in the 9" abdominal
segment are invisible on slides in Canadian balsam. These
white inclusions can be successfully dissolved in warm
water during 2—4 hours. Some species have such kind of
abdominal coloration, which disappears after treating by
warm water; in this case 9" abdominal sternum with genitals
should be detached from the rest of abdomen before treating
by warm water.

(5) Gonostylus has one distal segment (instead of two
initial segments). Non-unique apomorphy. Among Libereve-
nata this single distal segment disappears in Rhithrocloeon/
g1 only.

(6) Imaginal and subimaginal paracercus is vestigial,
one-segmented. Non-unique apomorphy. Larval paracercus
can be either well-developed, or also vestigial [e.g., see
below, Acentrella/fgl (5)].

Composition. The taxon Liberevenata is divided into an
extinct plesiomorphon Palaeocloeon/fg(1) and a holophylet-
ic taxon Turbanoculata (see below).

B.1.1.1.1.1.1. TURBANOCULATA, or Baetis/fg4
Circumscriptional name: TurBANocULATA Kluge, 1997a.
Hierarchical typified name: Baetis/fg4 (sine Palaeocloeon;

incl. Centroptiloides).

Possible ranking names in non-phylogenetic classifications:

— family Baetidae s.str.;

— subfamily Baetinae.

REFERENCES: Turbanoculata: Kluge, 1997a; 2004.

Autapomorphies. This holophyletic taxon differs from
Palaeocloeon in adult stages by turban eyes of male and by
separated furcasternal protuberances [Kluge, 2004]. Its dif-
ferential diagnosis for larval stage is unclear, because larvae
of Palaeocloeon are unknown.

Composition. The taxon Turbanoculata is divided into a
plesiomorphon ProTorPaTELLATA Kluge & Novikova, taxon
nov. (hierarchical name: Afroptilum/f1=Centroptiloides/gl
[f: Afroptilinae Kluge, 1997a; g: Centroptiloides Lestage,
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Figs 1-5: Acentrella/fg2 lapponica [Acentrella], imago: 1-3 — genitals of male imago, ventral view (right gonostylar muscle not shown):
1,2,3 — 1%, 2 and 3" segments of gonostylus; gd — gonoduct; gv — gonovectis; m.IX-X — areas of anterior attachment of paired
intersegmental ventral muscles going from base of 9" segment to base of 10™ segment of abdomen; m.gs — gonostylar muscle, located in
unistyliger; m.gv — muscle-retractor of gonovectis; m.s — median sterno-styligeral muscle; pb — penial bridge; us — unistyliger; 4-5 —
tarsi of fore and middle legs of female imago: 1, 2, 3,4, 5 — 1*, 2, 31 4% and 5" tarsomeres; 1+2 — completely fused 1 and 2" tarsomeres.

Puc. 1-5: Acentrella/fg2 lapponica [Acentrella], umaro: 1—-3 — reHuTaNInyu camia UMaro, BEHTPAIBHO (MIpaBasi TOHOCTHIISIPHAS MBIIILA
He mokasaHa): 1,2, 3 — 1%, 2% u 3" ynennku ronocTuis; gd — roHoayKT; gv — roHosekTuc; m.IX—X — o6acTu nepeHero NpuKperIeHus!
MapHON MEKCErMEHTapHOM MBIIILIBL, UY1IeH OT OcHOBaHuUs [X cerMenTa Kk o0CHOBaHMIO X CerMeHTa OpIOIIKa; M.gS — OHOCHUIISIpHAst MbIIIIIA,
PAcCIOJIOKEHHAsT B YHUCTHIINTEPE; M.EV — MBIIIIA-PETPAKTOP TOHOBEKTHCA; M.S — Me/HallbHasi CTEPHO-CTHIINIepallbHas MbIIIna; pb —
MOCT TMICHHCA; US — YHUCTHJIHTED; 4—5 — JanKku nepeaneii u cpeaneit Hor camku umaro: 1, 2, 3,4, 5 — 1% 27 3i 4i i Si tapcomepsr; 1+2
— MONHOCTBIO cauThie 17 1 27 Tapcomepsr.
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1918]) (distributed mainly in tropical Africa) and the holo-
phyletic taxon Anteropatellata (distributed everywhere, ex-
cept for New Zealand) (see below).

B.1.1.1.1.1.1.1. ANTEROPATELLATA, or Baetis/fg5
Circumscriptional name: ANTEROPATELLATA Kluge, 1997a.
Hierarchical typified name: Baetis/fg5 (sine Centroptiloides;
incl. Cloeon).

Possible ranking name in non-phylogenetic classifications:

— subfamily Baetinae;

— tribe Baetini.

REFERENCES: Anteropatellata: Kluge, 1997a; 2004.

Autapomorphy. This holophyletic taxon is character-
ized by secondary restoration of patella-tibial suture on fore
legs [Kluge, 1997a; 2004]; this character needs to be defined
as the following:

(1) Presence of patella-tibial suture on fore leg (Table 1).
On fore legs patella-tibial suture is absent only in male imago
and subimago, but present in female imago and subimago and
in larvae of both sexes (Fig. 18). On middle and hind legs this
suture is present in all stages and sexes (except for a few taxa
whose patella-tibial suture is modified or lost on all legs).

Table 1. Presence of patella-tibial suture in Anteropatellata.
Tabnuna 1. Hanmnune nareinio-ruOMaIbHOro mBsa

y Anteropatellata
male female
stage |fore|middle|hind|fore/middle|hind
leg| leg |leg|leg| leg |leg
larva + + + | + + +
subimago| — + + | + + +
imago — + + + + +

Unlike Anteropatellata, plesiomorphons Siphlaenigma,
Palaeocloeon and Protopatellata have the same position of
patella-tibial suture, as in most Ephemeroptera: their patella-
tibial suture is retained on middle and hind legs only, being
lost on fore legs of all stages and both sexes.

Composition. Complete composition of Anteropatellata
is unclear; among the taxa examined, here belong the following
ones: Baetovectata (see below); Cloeon/fgl (incl. Procloeon,
Pseudocentroptilum, Similicloeon, Intercloeon, Pseudocen-
troptiloides, Securiops); Centroptilum/g(1); Baetopus/g1 (incl.
Raptobaetopus); Cheleocloeon/g(1); Afrobaetodes/g(1).

B.1.1.1.1.1.1.1.1. BAETOVECTATA taxon nov.,
or Baetis/fg6

Circumscriptional name: BaerovectaTa Kluge & Novikova,
taxon nov.

Hierarchical typified name: Baetis/fg6 (sine Cloeon et al.; incl.
Callibaetis et al.).

Possible ranking names in non-phylogenetic classifications:

— subfamily Baetinae;

— tribe Baetini.

This taxon is recognizable by presence of double interca-
laries on wings, that is a well-known character. Basing on this
character, most Baetovectata had been placed to the subfamily
Bacetinae sensu Kazlauskas, 1972, which was opposed to the
subfamily Cloeoninae; but Callibaetis has so striking differ-
ence from other Bactovectata in larval structure, that it was
placed either to a separate subfamily Callibaetinae Riek, 1973,
or to the subfamily Cloeoninae sensu Landa & Soldan, 1985.
Here we establish for all baetids with double intercalaries a
new taxon Baetovectata, whose holophyly is supported by
unique genital structure, nearly uniform in all representatives.

Autapomorphies.

(1) Marginal intercalary veins of fore wing are two in
each space (Figs 29, 198). Sometimes in selected fields or
even in all fields only one intercalary is present (e.g., in
selected representatives of Callibaetis/fgl, Cloeodes/gl).
Unlike Baetovectata, other Turbanoculata (i.e., Palaeocloeon,
Protopatellata, Cloeon/fgl, Centroptilum, Baetopus/fgl,
Cheleocloeon and Afrobaetodes) never have more than one
intercalary in each space, that is initial for Liberevenata
[Kluge, 1997a; 2004].

(2) Penis has peculiar shape of gonovectes [see Liberevenata
(4)]: they are narrow, arched, deeply invaginated into 9 abdom-
inal segment (Figs 1-3, 38, 70, 77, 87, 96, 109, 114, 132, 140,
149,161, 162, 197). In subimago gonovectes are already sclero-
tized, so that sclerotized gonovectes are distinguishable on
subimaginal exuviae (unlike other mayflies, whose subimaginal
cuticle has no sclerotized internal penial arms). Exception is
made by chantauensis [ Baetis], whose gonovectes are thick and
only slightly arched (Figs. 57, 60, 61).

(3) In mature larva ready to molt to subimago, buds of
subimaginal gonostyli are folded under larval cuticle in such
a manner, that 2™ segment of gonostylus as a whole is
directed caudally or medially, but not laterally (unlike other
Turbanoculata). Probably the primitive condition for Bae-
tovectata is the “Nigrobaetis-type”, when the 2" segment as
a whole is directed caudally; in this case the 2" segment can
be either dipped into the 1 segment, or can be curved by its
convexity medially, so that its proximal part is directed
medially and apex laterally. Derived are the “Baetis-type”,
“Labiobaetis-type” and “Acentrella-type” [see below, Acen-
trella/fgl (9)], when the 2™ and 3™ segments are directed
medially [Kluge, 2004].

Composition. Complete composition of Baetovectata is
unclear; among the taxa examined, here belong the following
ones: Baetungulata (see below); Callibaetis/fgl; Cloeodes/gl
(incl. Centroptella, Chopralla, Bungona); Paracloeodes/g(1);
Waltzoyphius/g(1); Aturbina/g(1).

B.1.1.1.1.1.1.1.1.1. BAETUNGULATA taxon nov.,
or Baetis/fg7

Circumscriptional name: BAETUNGULATA Kluge & Novikova,
taxon nov.

Hierarchical typified name: Baetis/fg7 (sine Callibaetis et al.;
incl. Nigrobaetis et al.).

Possible ranking names in non-phylogenetic classifications:

— subfamily Baetinae;

— tribe Baetini;

— genus Baetis.

This taxon approximately corresponds to the subfamily
Baetinae sensu Kazlauskas, 1972 and includes most baetids
whose larvae have Baetis-like and Acentrella-like appearance,
being adopted to inhabitance in running waters. Most repre-
sentatives (and among them all European ones) were tradition-
ally placed to the genera Baetis and Pseudocloeon, among
which Baetis in such sense was a plesiomorphon, and Pseudo-
cloeon was a polyphyletic taxon. To make the classification
more natural, we included Pseudocloeon into Baetis and divid-
ed this large genus Baetis s.l. into several subgenera — Baetis
s.str., Nigrobaetis, Takobia, Labiobaetis, Acentrella, Baetiella
and others [Novikova & Kluge, 1987]. At the same year Waltz
& McCafferty [1987a-b] attributed to these taxa generic ranks.
Recently some authors regard these taxa as separate genera,
while others include them in the genus Baetis s.l. [Jacob,
2003]. Here we establish for this group a newly circumscribed
taxon Baetungulata, whose holophyly is supported by several
apomorphies, each of which is, however, non-unique.
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Figs 6-17: Comparison of larval proportions. 6-9 — Rhodobaetis/gl bicaudatus [Baetis] (as example of two-tailed larva with typical
Baetis-like appearance); 10-13 — Acentrella/g2 fenestratum [Pseudocloeon]; 14—17 — Acentrella/g2 sibiricum [Pseudocloeon]. 6, 10, 14
— exuviae of abdominal terga spread on slide; 7, 11, 15 — exuviae of left half of pro- and mesonotum, at the same scale; 8, 12, 16 — head,
lateral view; 9, 13, 17 — transverse section at hind margin of abdominal segment III.

Puc. 6-17: CpaBHeHne nuYMHOYHBIX mponopuuit. 6-9 — Rhodobaetis/gl bicaudatus [Baetis] (kak npumep ABYXBOCTOH JIMYNHKH
TUNUYHO Baetis-nogobuoro obauka); 10-13 — Acentrella/g2 fenestratum [Pseudocloeon]; 14—-17 — Acentrella/g2 sibiricum [Pseudoc-
loeon]. 6, 10, 14 — ok3yBuH TeprUTOB OPIOLIKA, PacIpaBIeHHbIC HA mpenapate; 7, 11, 15 — sKk3yBuH 1eB0Oii OIOBUHBI IPO- H ME30HOTYMA,
B TOM e Macmrade; 8, 12, 16 — rososa, narepansto; 9, 13, 17 — nonepeunoe cedenue 3axuero kpas I cermenTa Opromika.

Autapomorphies.

(1) In larva, on inner side of claw instead of two equal
rows of denticles [see Tetramerotarsata (11) in “The phyloge-
netic system of Ephemeroptera”] [Kluge, 2004] only one,
inner-anterior row is developed (Fig. 32, 47). This row of
denticles is nearly always present, except for a single species
Takobia/gl maxillare [Centroptilum], whose denticles are
lost. Nearly always, the second (inner-posterior) row of den-
ticles is completely absent; if it is present (in Heterocloeon/
g1, Andesiops/gl), its denticles are much shorter than denti-
cles of the inner-anterior row. Besides Baetungulata, a simi-
lar single inner-anterior row of denticles is found in some
mayfly groups where two rows are never present — in
Pentamerotarsata, Ephemerella/fgl, Leptophlebia/fgl.

(2) Tergalii have lost ability to make rhythmical respira-
tory movements (while, as in all mayflies, tergalial muscles
are retained, and tergalii are able to change pose). Non-
unique apomorphy.

(3) Maxillary palp is 2-segmented (the same in many
other taxa). In Guajirolus/fgl (incl. Chane) and Pseudopan-
nota/g2 (sine Ophelmatostoma; incl. Hemipannota) first seg-
ment of maxillary palp is divided into two parts, so palp
superficially looks as 3-segmented.

(4) At least on fore leg of male subimago tarsal segments
1—4 are covered mainly by blunt microlepides (see B.1). Thus,
texture of subimaginal legs is the following: Femora and tibiae
ere covered by microtrichiae (as in most other Ephemeroptera).
On fore tarsus of male segments 1—4 are covered mainly by
blunt microlepides; only in distal part of each segment pointed
microlepides can be present (unlike some other Tetramerotar-
sata, whose fore tarsus of male is entirely covered by pointed
microlepides). Distal segment of fore tarsus of male and tarsi of

other legs are covered either by pointed, or by blunt microlep-
ides [see below, Baetofemorata (2)].

Composition. Complete composition of Baetungulata is
unclear; among the taxa examined, here belong the following
ones: Bactofemorata (see below); Nigrobaetis/g1 (incl. Diphet-
or, Takobia, Alainites); Labiobaetis/gl (incl. Pseudopannota,
Hemipannota, Ophelmatostoma); Echinobaetis/g(1); Acerpen-
na/g(1); Camelobaetidius/g1 (incl. Dactylobaetis); Baetodes/
g1 (incl. Prebaetodes); Fallceon/g(1); Caribaetis/g(1); Amer-
icabaetis/g(1); Mayobaetis/g(1); Edmundsiops/g(1); Andesi-
ops/gl (incl. Deceptiviosa); Nanomis/g(1); Zelusia/g(1); Of-
fadens/g(1); Guajirolus/gl (incl. Chane).

B.1.1.1.1.1.1.1.1.1.1. BAETOFEMORATA taxon nov.,
or Baetis/fg8

Circumscriptional name: BAETOFEMORATA Kluge & Novikova,
taxon nov.

Hierarchical typified name: Baetis/fg8 (sine Nigrobaetis et al.;
incl. Acentrella et al.).

Possible ranking names in non-phylogenetic classifications:

— subfamily Baetinae;

— tribe Baetini;

— genus Baetis.

This taxon has been circumscribed and characterized by
Waltz & McCafferty [1987a—b], who described femoral patch
and revealed its phylogenetic significance. However, the
holophyletic group characterized by presence of the femoral
patch (villopore) has no taxonomic status. Here we establish
for it a new taxon Baetofemorata.

Autapomorphies.

(1) In larva, each femur in its proximal part of inner side
bears villopore — a patch of small (0.02 mm long) bristles
closely pressed together [Waltz & McCafferty, 1987a-b].
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Besides Bactofemorata, similar bristles occur in some species
of Labiobaetis/g1, being less closely accumulated.

(2) Onall legs of subimago each tarsal segment is covered
mainly by blunt microlepides; only in distal part of each
segment pointed microlepides can be present [as on segments
1-4 of male fore tarsus — see Baetungulata (4)]. The same in
some other taxa.

Composition. Complete composition of Bactofemorata
is unclear; among the taxa examined, here belong the follow-
ing ones: Baetosternata (see below), Acentrella/fgl (see be-
low), Patites/g(1) and some other taxa.

B.1.1.1.1.1.1.1.1.1.1.1. BAETOSTERNATA taxon nov.,
or Baetis/fg9

Circumscriptional name: BaeTosTERNATA Kluge & Novikova,
taxon nov.

Hierarchical typified name: Baetis/fg9 (sine Acentrella et al.;
incl. Baetiella et al.).

Possible ranking names in non-phylogenetic classifications:

— tribe Baetini;

— genus Baetis;

— subgenus Baetis in genus Baetis.

This taxon is established basing on a newly discovered
character in genital structure.

Autapomorphy.

(1) Median styligeral muscle [non-functional —see Liber-
evenata (4)] is completely lost. This is a non-unique apomor-
phy: besides Baetosternata, this muscle is lost in some Bae-
tungulata-non-Baetofemorata (e.g., Labiobaetis/g1 and Echi-
nobaetis) and in some Protopatellata (e.g., Afroptiloides).

Composition. The taxon Baetosternata, besides Baetis
s.str., includes taxa known as genera and subgenera Baetiel-
la, Rhodobaetis, Glossidion, Tenuibaetis.

C. Systematics of Acentrella/fgl
In the present paper we use the following classification of
examined taxa:
C.1. Acentrella/fgl
C.1.1. Plesiomorphon Acentrella/fg2
1. Plesiomorphon: group lapponica
1-1. Acentrella/fg2 lapponica [Acentrella)
1-2. Acentrella/fg2 feropagus [Acentrella]
1-3. Acentrella/fg2 sinaica |Acentrella)
1-4. Acentrella/fg2 charadra [Acentrella)
1-5. Acentrella/fg2 chantauensis |Baetis]
1-6. Acentrella/fg2 joosti | Baetis]
2. Group fenestratum
2-1. Acentrella/fg2 fenestratum [Pseudocloeon)
3. Group inexpectatum
3-1. Acentrella/fg2 inexpectatum [Pseudocloeon]
3-2. Acentrella/fg2 gnom [Pseudocloeon]
4. Group sibiricum
4-1. Acentrella/fg2 sibiricum [Pseudocloeon)
4-2. Acentrella/fg2 diptera sp.n. [Acentrella)
4-3. Acentrella/fg2 scabriventris sp.n. |[Acentrella)
5. Uncertain group: Acentrella/fg2 sp.
2. Jubabaetis/gl
.1.2.1. Tanzaniops/g(1), or Tanzaniops
C.1.2.1-1. Tanzaniops/g(1) lunamontana sp.n. [Acentrella
(Tanzaniops))
C.1.2.1-2. Tanzaniops/g(1) spinosa |Tanzaniella]
C.1.2.2. Jubabaetis/g2
C.1.2.2.1. Plesiomorphon Liebebiella/g(1), or Liebebiella
C.1.2.2.1-1. Liebebiella/g(1) verum [Pseudocloeon]
C.1.2.2.1-2. Liebebiella/g(1) bispinosa sp.n. [Acentrella
(Liebebiella))

1.1
1.1
1.1
1.1
.1
1.1
1.1
.1
1.1
1.1
.1
1.1
1.1
1.1
1.1
1.1
1.1
1.

o000 000000(

C.1.2.2.1-3. Liebebiella/g(1) cylindroculata sp.n. [Acen-
trella (Liebebiella)|

C.1.2.2.1-4. Liebebiella/g(1) proximum [Pseudocloeon]

C.1.2.2.1-5. Liebebiella/g(1) sp.

C.1.2.2.2. Jubabaetis/g3

C.1.2.2.2-1. Jubabaetis/g3 sp.

C.1.2.2.3. Platybaetis/g(1), or Platybaetis

C.1.2.2.3-1. Platybaetis/g(1) mamasae sp.n. [Platybaetis|

C.1.2.2.3-2. Platybaetis/g(1) wallacei |Platybaetis)

C.1.2.2.3-3. Platybaetis/g(1) probus |Platybaetis)

C.1.2.2.3-4. Platybaetis/g(1) sp.

C.1. Acentrella/fgl
(Figs 1-5, 10-206)

Systematic position: Baetofemorata—Acentrella/fgl.

Hierarchical typified name: Acentrella/fgl (incl. Jubabaetis) [f:
Acentrellini Kluge & Novikova, tribus n., type genus Acentrella; g:
Acentrella Bengtsson, 1912, typus A. lapponica Bengtsson, 1912
(monotypy)].

Possible ranking names in non-phylogenetic classifications:

— tribe Acentrellini;

— genus Acentrella;

— subgenus Acentrella in genus Baetis.

This taxon is circumscribed here for the first time; it
consists of mayflies formerly attributed to the genera or
subgenera Acentrella, Tanzaniops, Liebebiella, Jubabaetis
and Platybaetis. Two-winged representatives were also at-
tributed to the artificial genus Pseudocloeon (see A.1).

Autapomorphies and characters of unclear phyloge-
netic status. The mostreliable diagnostic characters of Acen-
trella/fgl are presence a regular setal row on larval tibia [see
(3)] and shape of anteronotal protuberance of adults [see (6)],
while the both characters are not unique.

LARVAL CHARACTERS:

(1) Labial palp has 2™ segment without large inner-apical
projection, 3™ segment widened and rounded. Muscle in 2™ seg-
ment can be either retained (Fig. 39, 128, 152), or lost (Fig. 101).

(2) Larva is adapted for inhabitance on stones in rapid
current; it lost the primary siphlonuroid swimming speciali-
zation (which is retained in most other Baetofemorata) and
has general appearance of “Acentrella-type” (Figs 10-17,
18): body is short, with ventral side flattened; thorax is
enlarged, with leg bases widely separated; abdomen is dimin-
ished. Head, retaining plesiomorphic hypognathous position
(as in other Tetramerotarsata), at the same time is depressed
dorso-ventrally, so mouthparts are shortened, and frons is
somewhat projected above clypeus (Figs 12, 16, 123-124).
Legs are widely separated, long; femur has a row of long
dense setae along outer margin; tibia has a similar setal row
[see (3)]; tarsi are twisted so that claws are directed perpen-
dicular to the general leg flatness. Each abdominal tergum is
shortened thanks to reduction of its anterior part, so that
medioanterior sigilla are adjacent to anterior margin of ter-
gum and do not form separate maculae (Figs 110, 134) (on
sterna medioanterior sigilla retain form of oblique stripes
separated from anterior margin — Figs 23,99, 113). Cerci are
long, their primary swimming setae are more or less reduced:
either diminished (Fig. 94), or vestigial (Figs 156, 166, 167),
rarely completely lost (Table 2). Paracercus is reduced [see
(5)]. Because of these modifications, larva lost ability for
normal swimming: its legs, being widely separated, can not
be stretched backward and pressed to the body; its abdomen,
being too short, can not make undulate movements; its cau-
dalii, consisting of long and nearly nude cerci, cannot serve
as a swimming flipper. In natural condition larva does not
swim, but crawls on stone surface. If put it into a glass with
stagnant water and smooth walls, larva tries to swim: making
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non-effective dorso-ventral movements by abdomen, it swims
up, than stops an slowly falls down passively, keeping its legs
directed laterally, abdomen bent dorsally and cerci widely
diverging.

In various species of Acentrella/fgl these characters are
expressed in various degrees. Degree of ventral flattening
and shortening of abdomen can be characterized by ratio
between width of 2" abdominal tergum (distance between
tergalii bases) to its length, measured on dissected exuviae
spread on slide (Table 2): if larva is flattened ventrally and
convex dorsally, its terga, being spread on slide, appear to be
much wider than sterna (Figs 10, 14). Larvae of Platybaetis
lost the “Acentrella-type” habitus and got a unique speciali-
zation [see below, Platybaetis (2), (3)].

Besides Acentella/fgl, the same habitus of “Acentrella-
type” independently appeared in some other, non-related taxa
—e.g., Baetiella (belonging to Baetosternata), Baetodes and
Deceptiviosa (belonging to Baetungulata-non-Baetofemora-
ta), Afroptiloides (belonging to Protopatellata). So this char-
acter, being an autapomorphy of Acentrella/fgl, is not enough
to prove its holophyly.

(3) Larval tibia on outer-dorsal side bears a regular
longitudinal row of setae; these setae can be long (Fig. 104,
138) or short (Fig. 67). This regular setal row on outer-dorsal

side of tibia resembles the regular setal row on outer-dorsal
side of femur, which occurs, besides Acentrella/fgl, in many
other Baetofemorata. In Acentrella/fgl setae of these femoral
and tibial rows are often feathered, i.e. bear on their sides
numerous very fine processes; in some species these process-
es are longer than half of distance between neighboring setae
(Fig. 189), so that setae touch one another by these processes
and thanks to this stay parallel one to another; in other species
these processes are much shorter or absent. Presence of long
setae is connected with general rheophilous adaptation [see
(2)]; peculiarity of Acentrella/fgl is that the tibial row of
setae is always regular (unlike Baetiella and some others,
whose tibiae bear irregularly situated long setae on the same
place).

Besides Acentrella/fgl, the same regular tibial setal row
is found in some non-related taxa — e.g., Baetodes/g2 (sine
Prebaetodes), Deceptivosa, Echinobaetis (belonging to Bae-
tungulata-non-Baetofemorata), Afroptiloides and Micksiops
(belonging to Protopatellata),

Some species of Acentrella/fgl, besides the regular row
of setae along outer-dorsal side of tibia, have an additional
regular row of setae along outer side of tibia; on hind legs
setae of this additional row can be long, on middle and fore
legs its setae can be shorter and poorly visible. Such addition-

Table legend. 1 — supra-species taxon: I. — Tanzaniops; J. — Jubabaetis/g3; 2 — species (primary generic names: 4. — Acentrella;
B.— Baetis; P.— Pseudocloeon; Pl. — Platybaetis); 3-29 — characters: 3 — “+” frons with dense setae (Fig. 124); “~” frons without dense
setae; 4 — “+” mandibles blad-like (Figs 136, 137, 154, 155, 168, 169, 193, 194, 202, 203); “~” mandibles not blad-like (Figs 102, 141, 142);
5 — “+” left mola with very small petiolate projections (Figs 136, 154, 168193, 202); “~” left mola with usual large projections (Fig. 102);
6 (paraglossal muscles of mentum) — “\/” oblique (Figs 39, 101, 152); “||” parallel to glossal muscles (Fig. 128); 7 (muscle of second segment
of labial palp) — “+” present (Figs 39, 128, 152); “~” absent (Fig. 101); 8 (larval pronotum) — “P” sigilla, if expressed, positive, i.e. dark
on lighter background (Fig.133 ); “N” sigilla, if expressed, negative, i.e. light on darker background; 9 (subfurcal protuberances on larval
meso- and metathorax) — “+” prominent; “—" small or absent; 10—11 — ratio of tibia length to femur length in larva; 12 — ratio of tibial
setae length to tibia width in larva; 13 (second row of setae on larval hind tibia) — “+” present (Fig. 89); “— absent (Fig. 104); 14 (long
preapical seta on larval tarsus) — “+” present (Fig. 192); “~ absent (Fig. 48); 15 — number of denticles on larval claw; 16 (subapical setae
on larval claw) — “+” two well developed setae near tip (Fig. 32); “— setae vestigial or not reaching tip (Fig. 47); 17 — ratio of width of
spread abdominal tergum II between tergalii bases to its length; 18 — number of dorsal spines or protuberances on each or some abdominal
terga of larva; 19 (shape of fields of dentate protuberances on abdominal sterna of larva) — “- - small and transverse (Fig. 99); “\ /” larger
and oblique (Fig. 113); “> <* larger, oblique and connected with fields on hind margin of sternum (Fig. 23); “##” contiguous medially and
covering most part of sternum; “+” fields of dentate protuberances are small and transverse, but rest of sternum is covered by non-dentate
protuberances (Fig. 59); 20-21 — ratio of middle tergalius to tergum length; 22 — number of segment of larval paracercus; 23 (swimming
setae on inner side of larval cerci) — “+” present (Fig. 94); “—” completely absent; “(—)” absent, but vestiges of their bases are retained (Figs
156, 166, 167); 24 (hind wing) — “+” present (Figs 29-31); “—" absent; 25 (pose of imaginal and subimaginal wings at rest) — “||” raised
up; “- -” spread laterally (Fig. 201); 26 — number of spine-bearing segments on fore tarsus of female imago and subimago; 27 — number
of spine-bearing segments on middle and hind tarsi of imago and subimago; 28 (egg surface) — “#” with reticulate relief (Figs 118-119);
“=" with longitudinal ridges (Fig. 120); without regular relief (Figs 121-122); 29 — egg length.

Tlosicuenue x Tabnuue. 1 — HanBuaoBoit Takcon: 7. — Tanzaniops; J. — Jubabaetis/g3; 2 — Buj (epBUYHBIC POJIOBBIC HA3BAHHUS:
A. — Acentrella; B. — Baetis; P.— Pseudocloeon; Pl. — Platybaetis); 3-29 — npusnaku: 3 — “+” 1100 ¢ TycTbIMU IeTHHKaMHU (puc. 124);
“~" 1100 6e3 ryCThIX METUHOK; 4 — “+” MaHAUOYbI HOXeBUIHBIC (puc. 136, 137, 154, 155, 168, 169, 193, 194, 202, 203); “—” maH1u0y b1
He HokeBuaHbIe (puc. 102, 141, 142); 5 — “+” jieBas MoJ1a ¢ O4€Hb MAJCHbKUMHU cTeOeIbyaThiMU BeIcTyIamMu (puc. 136, 154, 168193, 202);
“~” neBas MoJia ¢ OOBIYHBIMH KPYITHBIMHU BeIcTyTamH (puc. 102); 6 (maparioccaibHbie MBIIIIBI MeHTYMa) — “\ /7 kockie (puc. 39, 101, 152);
HapajuIesIbHO TJI0CCANBHBIM MblliaM (puc. 128); 7 (Mbllia BTOPOro 4iIeHHKa JadHanbHOro mynuka) — “+” nmeercs (puc. 39, 128,
152); “=” orcyrerByer (puc. 101); 8 (mpoHOTYM THYMHKH) — “P” CUTHILIEL, ecIM MMEIOTCS, TO3UTHBHBIC, T.€. TEMHEIEC Ha CBETIOM (oHe
(puc.133 ); “N” curuiuiel, ecii UMEIOTCS, HEraTUBHbIC, T.€. CBETJIbIe Ha TeMHOM (oHe; 9 (cyOdypKanbHbIe BBICTYIBI Ha CpEjiHE- U
3aJHErPYAM JINUMHKN ) — “+”” 3aMeTHbIC; “—” MaJIeHbKUE WK OTCYTCTBYIOT; 10—11 — OTHOLICHUE AIMHBI TOJICHU U Oelpa y TMYuHKY; 12 —
OTHOLIEHUE JUTMHBI IETHHOK K IIUPUHE FOJICHN Y TMYMHKH; 13 (BTOPOH psAJl IETHHOK Ha 3a/IHeH roJIeHu IMUMHKKN) — “+7 umeercs (puc. 89);
“~” orcyrcrByer (puc. 104); 14 (anuHHas NpeABepIIMHHAS ETHHKA Ha JaIKe JIMIHHKH) — “+” uMeetcs (puc. 192); OTCyTCTBYeT (pHC. 48);
15 — yucio 3yOL0B Ha KOroTKe JIM4YMHKK; 16 (IpeBepluIMHHbIe ETHHKN Ha KOTOTKE JIMYMHKKM) — “+” 1B XOPOIIO Pa3BUTHIC IETUHKH Y
BepiinHbl (puc. 32); “— MIETHHKU BECTUTHAIBHBIC MM HE JTOCTHIAIOT BepuuHbl (puc. 47); 17 — OTHOLICHHE MUPUHBI pacnpasieHHoro 11
Tepruta OproIIKa MEK Ly OCHOBAaHHAMM TEPrajiii K ero jutnHe; 18 — unciio JopcaibHbIX IIHIIOB UK OYTPOB Ha BCEX HIIM HEKOTOPBIX TEPrUTax
Opromka nanHKY; 19 (popma most 3y6uaTsix OyropKoB Ha CTEPHHUTAX OpPIONIKA JIMUYMHKH) — - -” MaJeHbKHE U MomnepedHsie (puc. 99); “\ /?
KpynHee u Kockle (puc. 113); “> <* kpymnHee, Kocble U 00bEMHEHHBIE C MOJIAMH Ha 3aJHEM Kpae cTepHuTa (puc. 23); “##” coelMHEeHHbIE
MEAHAIBHO M IIOKPBIBAIOIINE OOJIBIIYIO YacTh CTCPHHUTA; “+” MO 3y0YaThIX BBICTYIIOB MajCHBKHE U MOICPEYHbIC, HO OCTAIbHAS 4acTh
CTEpHUTA MOKPhITa He3yOuaThiMu Oyropkamu (puc. 59); 20-21 — OTHOIICHHE JUTHHBI U IIHUPUHBI CPEHEH TEprajiiu K JJIMHE Teprura; 22 —
YHCII0 YWICHHUKOB JIMYMHOYHOTO Naparepka; 23 (IIaBaTenbHbIe METHHKU Ha BHYTPEHHEH CTOPOHE INYMHOYHBIX LIEPKOB) — “+”” mMeroTcs (puc.
94); “—~” NOJHOCTBIO OTCYTCTBYIOT; “(—)”” OTCYTCTBYIOT, HO COXPAHSIOTCS CIIe/Ibl UX OCHOBaHUi (puc. 156, 166, 167); 24 (3aaHee kpbuio) — “+7
umeetcs (puc. 29-31); “=” oTcyTcTBYeT; 25 (N0JNI0KEHUE UIMAaTUHAIBHBIX H CyOUMariHAIbHBIX KPBUIBEB B TOKOE) — || HOAHSATHI BBEPX; “- -
” pacnpocTépThl B cTOpoHbI (puc. 201); 26 — yKcII0 MUIOHOCHBIX YWICHUKOB Ha NEPEe/HeH Jlalke caMKu UMaro u cyoumaro; 27 — 4ducio
LIMTIOHOCHBIX YWICHUKOB Ha CPEIHEH 1 3aJHEl HOTre uMaro u cyoumaro; 28 (moBepXxHOCTS sidia) — “#” ¢ ceTuatsiM penbedom (puc. 118-119);
“=" ¢ npoaosibHbIMU TpedHsaMHU (puc. 120); “— 6e3 npaBuiIbHOrO penbeda (puc. 121-122); 29 — nnunHa giua.

«

“”77

« %



12 N.J. Kluge, Eu.A. Novikova

al row is present in two species belonging to the plesiomor-
phon Acentrella/fg2, and in some species of Liebebiella/g1;
this allows to conclude, that species which have this addition-
al row, do not form a holophylum, but are dispersed within
Acentrella/fgl. Outside of Acentrella/fgl, this additional setal
row is not found, so potential to its occurrence can be an
autapomorphy of Acentrella/fgl.

(4) Surface of larval abdominal terga lacks wide scales
(which are characteristic for Turbanoculata); it can bare only
long membranous scales, whose bases are as small as bases of
hairs (the same in Baetiella and some other taxa).

(5) Larval paracercus is more or less reduced, never longer
than 1/2 of cerci; in most species paracercus is vestigial, many
times shorter than cerci, consists either of one, or of a few
segments.

Among the species examined, only gnom [ Pseudocloeon]
has paracercus as long as 1/2 of cerci, with vestiges of
primary swimming setae (Fig. 80); in other species primary
swimming setae are absent, and paracercus consists either
of several segments (Fig. 76), or of a single segment (Figs
18). Various species differ by mode of larval/subimaginal
transformation of paracercus: it can transform with or with-
out wastes. In the first case only a part of tissues of larval
paracercus give raise to subimaginal paracercus [which is
always one-segmented — see Liberevenata (6)]; tissues of
its distal part degenerate and their wastes are shed, remind-
ing inside larval exuviae; such molt with wastes occurs if
larval paracercus is either multisegmented (Fig. 75), or
consists of one elongate segment (Fig. 178). In the second
case, if larval paracercus consists of one short segment, it
transforms to subimaginal paracercus completely, without
wastes.

Judging by distribution of these characters among species
of Acentrella/fgl, they are repeatable and reversible, i.e. in
course of evolution larval paracercus was repeatedly short-
ened and repeatedly elongated; in some species (e.g., charadra
[Acentrella]) these characters vary individually. So in Acen-
trella/fgl characters connected with paracercus reduction can
not be used for phylogenetic analysis (Table 2) (but the same
characters are good apomorphies in some other mayfly groups).

ADULT CHARACTERS:

(6) In imago and subimago anteronotal protuberance is
often conic and sharply projected upward; its shape is varia-
ble; usually in lateral view it has well expressed anterior-
dorsal side, which is more or less straight and much longer
than its posterior-dorsal side. Angle between the anterior-
dorsal and the posterior-dorsal sides can be acute and well
expressed, directed dorsally (Figs 26, 90, 129, 145, 146), but
sometimes this angle is obtuse, rounded and poorly expressed
(Figs 40, 130); in bispinosa [Acentrella), cylindroculata
[Acentrella], mamasae [Platybaetis] and wallacei [Platyba-
etis] this character is poorly expressed, and anteronotal proc-
ess is always low (Figs 159, 184); in chantauensis [Baetis]
this character is not expressed at all, and anteronotal protu-
berance is non-projected, shallow (Fig. 56).

Besides Acentrella/fgl, similarly projected anteronotal
protuberance occurs in some other taxa. Such projected
anteronotal protuberance of Heterocloeon was regarded to be
a synapomorphy with Acentrella [Waltz, 1994]. The same
character occurs in dubia Walsh, 1862 [Cloe], which is
recently attributed to Plauditus. Relationship between Acen-
trella/fgl, Heterocloeon and Plauditus is matter of discus-
sion. The same projected anteronotal protuberance occurs in
some evidently non-related taxa, belonging to Baetungulata-
non-Baetofemorata (Deceptiviosa and Camelobaetidius) and
to Protopatellata (an undescribed African species).

(7) Hind wing, if present, is very narrow, always lacks
costal projection, has no more than 2 longitudinal veins, in
female is smaller than in male (Figs 29-31, 49-51); in this
case larva has narrow protoptera, whose size is different in
male and female (Figs 18-20). In many species hind wings
are completely lost; in this case larva usually has small
narrow vestiges of hind protoptera (Fig. 125, 126), rarely
lacks hind protoptera at all (in selected individuals of Platy-
baetis).

Here we are temporarily placing all species with hind
wings to the group lapponica of the plesiomorphon Acentrel-
la/fg2. Hind wings are absent in all species of the groups
fenestratum, inexpectatum and sibiricum (also attributed here
to the plesiomorphon Acentrella/fg2) and in all species of the
holophylum Jubabaetis/gl (see below). Loss of hind wings
and their protoptera repeatedly took place in many phyloge-
netic branches of Turbanoculata.

(8) 2" segment of gonostylus usually (but not always) has
inner-apical convexity (Figs 1, 38,57,70,77,87,96,97, 109,
114, 132, 140, 149, 161, 162, 197, 205).

CHARACTER OF LARVAL/SUBIMAGINAL TRANSFORMATION:

(9) In mature larva ready to molt to subimago, buds of
subimaginal gonostyli are folded under larval cuticle by the
“Acentrella-type” [see Baetovectata (3)]: 2" and 3" segments
of gonostylus are directed medially so that the posteriormost
point locates near joining of 2™ and 3" segments (Figs 25, 34,
43,44, 55, 65, 78, 82,91, 1006, 116, 117, 131, 147, 157, 163,
174-176, 183); its early stage of development is shown in Fig.
206. This type of folding is similar to the “Labiobaetis-type”,
where the posteriormost point locates on the 2™ segment; it
occurs in non-related taxa Labiobaetis/g1 (incl. Pseudopanno-
ta), Acerpenna and Echinobaetis, belonging to Baetungulata-
non-Baetofemorata. In most other taxa of Turbanoculata the
posteriormost point locates on the apex of last (3™) segment.

Character of unclear phylogenetic status.

(10) Tarsi of imago and subimago have either maximum
number of apical spines [see Tetramerotarsata (1)], or apical
spine of the penultimate segment is lost. Maximum number
of apical spines occurs in all examined species of the plesio-
morphon Acentrella/fg2; probably, this condition is initial
for Acentrella/fgl. In this case middle and hind tarsi of both
sexes have 3 apical spines, i.e. 1°4+2", 3" and 4" tarsomeres
are spine-bearing (Fig. 5); fore tarsus of female also has 3
apical spines, i.e. 2", 3" and 4" tarsomeres are spine-bearing
(Fig. 4). In all examined species of Jubabaetis/g1 fore tarsus
of female has only 2 apical spines, i.e. only 2™ and 3
tarsomeres are spine-bearing. Among them, in both examined
species of Platybaetis middle and hind tarsi of both sexes also
have only 2 apical spines, i.e. only 1*+2" and 3™ tarsomeres
are spine-bearing (Fig. 185). Probably, reduction of the
distalmost apical spine took place in these taxa [see below,
Jubabaetis/gl (2) and Platybaetis (4)].

Plesiomorphy.

(11) The styligeral muscle is retained; it is always un-
paired, usually narrow and parallel-sided (Figs 3, 60, 132,
149, 161, 197; Grandi, 1960b: Fig. XV; Grandi, 1960c: Fig.
2). In this respect Acentrella/fgl differs from Baetosternata
(including Baetiella), Labiobaetis/g1 (incl. Pseudopannota),
Echinobaetis and Afroptiloides, whose median sterno-stylig-
eral muscle is completely lost.

DISTRIBUTION. Arctogea (Holarctic, Oriental and Ethi-
opian Regions).

COMPOSITION. The taxon Acentrella/fgl contains taxa
regarded as genera or subgenera Acentrella, Tanzaniops,
Liebebiella, Jubabaetis, and Platybaetis. Possibly, here
belongs also Demoreptus Lugo-Ortiz & McCafferty, 1997
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— a genus, established for three African species. Lugo-
Ortiz & McCafferty [1997] stated that Demoreptus differs
from Acentrella, Tanzaniops and related genera by a non-
pointed anteronotal process. However, according to their
Fig. 2, anteronotal process of Demoreptus capensis has
shape well agreeing with variability of this structure in
Acentrella/fgl [see (6)].

Acentrella/fgl is divided into a plesiomorphon Acentrel-
la/fg2 and a holophyletic taxon Jubabaetis/g1.

C.1.1. Plesiomorphon Acentrella/fg2
(Figs 1-5, 10-122, 188).

Systematic position: Acentrella/fgl—pm.Acentrella/fg2.

Hierarchical typified name: Acentrella/fg2 (sine Jubabaetis).

Possible ranking names in non-phylogenetic classifications:

— genus Acentrella;

— subgenus Acentrella in genus Acentrella;

— subgenus Acentrella in genus Baetis.

REFERENCES: subgenus Acentrella: Novikova & Kluge, 1987
(larva); genus Acentrella: Waltz & McCafferty, 1987b (larva, imago).

Here we temporarily place all Holarctic representatives
of Acentrella/fgl. This taxon is generally accepted either as a
subgenus Acentrella of the genus Baetis [Novikova & Kluge,
1987; Tshernova et al., 1986], or as a genus Acentrella
[Waltz & McCafferty, 1987b]. Being characterized by plesi-
omorphies only, it can be paraphyletic, i.e. ancestral to Juba-
baetis/g1.

Plesiomorphies.

(1) Unlike Jubabaetis/g1, flat denticles, which form a row
on mola of left mandible, are longer than 1/2 of the distal
molar projection and begin close to it (Fig. 102).

(2) Unlike Tanzaniops, mentum has paraglossal muscle
oblique and overlapping glossal muscle ventrally (Figs 39,
101).

(3) Unlike Jubabaetis/g2, larval tarsus lacks ventral sub-
apical seta (Fig. 48).

(4) Imaginal and subimaginal tarsus has maximum number
of apical spines: middle and hind tarsi of both sexes have 3
apical spines, i.e. 18+2M 3 and 4™ tarsomeres are spine-
bearing (Fig. 5); fore tarsus of female also has 3 apical spines,
i.e. 2M, 3" and 4 tarsomeres are spine-bearing (Fig. 4) [see
Tetramerotarsata (1) and Acentrella/fgl (10)]

DISTRIBUTION. Holarctic.

SPECIES COMPOSITION. Here belong Palearctic spe-
cies: (1) Species with hind wings, which constitute a group
lapponica: lapponica Bengtsson, 1912 [Acentrellal; feropa-
gus Alba-Tercedor & McCafferty, 2000 [Acentrella); sinaica
Bogoescu, 1931 [Acentrellal; charadra Sroka & Arnekliev,
2010 [Acentrellal; chantauensis Kluge, 1981 [Baetis]; joosti
Zimmermann & Braasch, 1979 [ Baetis]; and almohades Alba-
Tercedor & El-Alami, 1999 [Acentrella]. (2) Two-winged
species fenestratum Kazlauskas, 1963 [ Pseudocloeon], which
forms a group of its own. (3) Group inexpectatum, consisted
of 2 two-winged species: inexpectatum Tshernova, 1928
[Pseudocloeon] and gnom Kluge, 1983 [Pseudocloeon]. (4)
Group sibiricum, consisted of 3 two-winged species: sibiri-
cum Kazlauskas, 1963 [Pseudocloeon]; diptera sp.n. [Acen-
trella]; and scabriventris sp.n. [Acentrella].

Probably, to Acentrella/fg2 belongs also latum Miiller-
Liebenau, 1985 [Pseudocloeon], described as larvae from
Taiwan. It lacks hind wings and has similarity with species of
sibiricum group; recently it is placed to the genus Acentrella
[Waltz & McCafferty, 1987b].

In North America, besides the species represented in
Palearctic (lapponica [Acentrella] and feropagus [Acentrel-
la]), one more species of Acentrella/fg2 with hind wings is
reported — insignificans McDunnough, 1926 [Baetis].

Judging by recent redescription by McCafferty, Wigle
and Waltz [1994], two-winged North American species fur-
bidum McDunnough, 1924 [ Pseudocloeon] (= carolina Banks,
1924 [Cloeon]) undoubtedly belongs to Acentrella/fg2. Prob-
ably, here also belongs two-winged species nadineae McCaf-
ferty, Waltz & Webb, 2009 [Acentrella] known as larvae
only. Other two-winged North American species, recently
placed to the genus Acentrella, have doubtful systematic
position: these are barbarae Jacobus & McCafferty, 2006
[Acentrella] (whose larval tibiae lack the regular row of
setae; alahua Berner, 1940 [Pseudocloeon] and parvulum
McDunnough, 1932 [Pseudocloeon] (objective synonym:
armillatus McCafferty & Waltz 1990 [Baetis]), which are
placed either to the genus Plauditus Lugo-Ortiz & McCaffer-
ty, 1998, or to Acentrella [Wiersema, 2000].

KEY TO PALEARCTIC SPECIES OF ACENTRELLA/FG2
Larva

1(14) Hind protoptera present (in female smaller than in male)
(Figs 18-20) (group lapponica).

2(7) Setae, forming regular row on femur and tibia, short: on
tibia less than 1/2 of tibia width (Figs 35-37, 52).

3(4) Paracercus 1-segmented. Each claw with 2 subapical

setae (as in Fig. 32). ..o feropagus [Acentrella)
4(3) Paracercus 10-15-segmented. Claws without subapical
setae.

5(6) Mature larva usually has characteristic hypodermal pig-
mentation, visible through cuticle: each abdominal seg-
ment [-VIII with a pair of dark brown transverse stripes
close to hind margin (Fig. 58). .... chantauensis [Baetis]

6(5) Abdominal hypoderm unicolor. ............ Jjoosti [Baetis]

7(2) Setae, forming regular row on femur and tibia, long: on
tibia subequal to tibia width (Figs 18, 46).

8(9) Each claw with 2 subapical setae (Fig. 32). ......ceovene.
................................................... lapponica [Acentrella]

9(8) Claws without subapical setae or with one seta far from
apex (Fig. 47).

10(11) Setae forming regular row on femur subequal to 1/2 of
femur width. .....ccooeveiiieine, almohades [Acentrella]

11(10) Setae forming regular row on femur subequal to femur
width.

12(13) Abdominal sterna with a pair of compact, widely
separated fields of denticulate protuberances (as in Fig.

09). e sinaica [Acentrella]
13(12) Abdominal sterna nearly entirely covered with dentic-
ulate protuberances. ................... charadra [Acentrella]

14(1) Hind protoptera reduced to small vestiges, in which
hind wings cannot develop (as in Figs 125-126).

15(16) Paracercus subequal to 1/2 of cerci length, with lateral
setae (Fig. 80). Tergalii II-VII long, widest near apex
(Fig. 81). oo gnom [Pseudocloeon]

16(15) Paracercus several times shorter than cerci, without
setae. Tergalii widest in middle part.

17(18) Setae, forming regular row on femur and tibia, short:
on tibia less than 1/2 of tibia width (Figs 66—69). Cerci
lack swimming setae. ....... fenestratun [Pseudocloeon]

18(17) Setae, forming regular row on femur and tibia, long: on
tibia equal or longer than tibia width (Figs 79). Cerci with
swimming setae.

18(20) Paracercus 3—6-segmented (Fig. 76). Tergalii of mid-
dle pairs enlarged, 1.5 times longer than tergalii of pairs
I and VII (Fig. 71). ....... inexpectatum [Pseudocloeon)

20(18) Paracercus 1-segmented. Tergalii of middle pairs only
slightly larger than tergalii of pairs I and VII (Figs 92,
115) (group sibiricum).

21(22) Hind tibia with second regular row of long setae (Fig.
89). e sibiricum [ Pseudocloeon]
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22(21) Hind tibia without second regular setal row (on its
place only irregularly situated setae can be present— Fig.
104).

23(24) Paired fields of denticulate protuberances on abdom-
inal sterna [I-VIII transverse and widely separated, locate
only laterad of medioposterior sigilla (Fig. 99) .............
........................................................ diptera [Acentrella]

24(23) Paired fields of denticulate protuberances on abdom-
inal sterna II-VIII oblique, locate laterad and posteriad of
medioposterior sigilla (Fig. 113). ..cccovevieviiriiiieiene,
.............................................. scabriventris [Acentrella]

Male imago (imagoes of feropagus [Acentrellal, joosti [ Ba-
etis] and almohades [Acentrella] are unknown).

1(8) Hind wings present, long and narrow, with 2 longitudinal
veins only (Figs 29-31, 49-51). All abdominal segments
brown (group lapponica).

2(3) Gonovectes slightly bent, thickened apically (Figs 57,
60, 61). ccoveeieeeeeee chantauensis [Baetis)

3(2) Gonovectes strongly bent, curved apically (Figs 1-3,38).

4(5) Median sclerotized projection on penial bridge roundish,
without median concavity (Fig. 38). ...ccccoovvininininne.

.................................................... charadra [Acentrella)

5(4) Median sclerotized projection on penial bridge truncate
or with median concavity (Figs 1-3).

6(7) Distal segment of gonostylus about 4 times as long as
broad (Figs 1, 3). woeeevievierieees lapponica [Acentrella]

7(6) Distal segment of gonostylus about 2 times as long as
broad [Miiller-Liebenau, 1969: Abb.42b]. ....................

....................................................... sinaica [Acentrella]

8(1) Hind wings absent.

9(12) Abdominal segments II-VI whitish, segments VIII-X
with terga brown. Penial bridge without dark median
sclerotization (Figs 77, 87) (group inexpectatum).

10(11) Turban eyes nearly cylindrical (Figs 85, 86). ..........
.................................................... gnom [Pseudocloeon]

11(10) Turban eyes low and wide (Figs 72, 73). ....ccccceeuenee.
....................................... inexpectatum | Pseudocloeon)

12(9) All abdominal segments brown. Penial bridge with dark
median sclerotization (Figs 70, 95-97, 108-109, 114).

13(14) Penial bridge medially sclerotized and somewhat
undulate, without distinct projection (Fig. 70). .............
.......................................... fenestratun | Pseudocloeon)

14(13) Penial bridge medially with distinct sclerotized pro-
jection (Figs 95-97, 108-109, 114) (group sibiricum).

15(16) Sclerotized projection of penial bridge shallow and
wide (Fig. 114). .o scabriventris [Acentrella]

16(15) Sclerotized projection of penial bridge prominent and
narrow (Figs 95-97, 108-109).

17(18) Sclerotized projection of penial bridge roundish (Figs

95-97). ceeeeeeeeeeee sibiricum [ Pseudocloeon)
18(17) Sclerotized projection of penial bridge truncate (Figs
108—109). ceeeeieeieeieieeeeeeeees diptera [Acentrella)

C.1.1.1. Plesiomorphon: group lapponica
(Figs 1-3, 18-61, 118-119, 188)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

This is a plesiomorphon, which includes all species re-
taining hind wings. In male hind wings are always long and
narrow, with 2 longitudinal veins only; in female hind wings
are much smaller than in male (Figs 18-20, 29-31, 49-51)
[see Acentrella/fgl (7)].

SPECIES COMPOSITION: lapponica [Acentrella), fer-
opagus [Acentrella), sinaica [Acentrella], charadra [Acen-

trella), chantauiensis [Baetis)|, joosti [Baetis], almohades
[Acentrella) and insignificans [Baetis]. The last two species
had not been examined by us.

C.1.1.1-1. Acentrella/fg2 lapponica [Acentrella]
(Figs 1-3, 18-32, 188)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

Original binomen: Acenrella lapponica Bengtsson, 1912.

Subjective synonym: Baetis (Acentrella) putoranicus: Noviko-
va, 1987 (manuscript name).

Possible binomina:

— Acenrella lapponica;

— Baetis lapponicus;

— Baetis (Acentrella) lapponicus.

REFERENCES: Acentrella lapponica Bengtsson, 1912 (larva,
subimago, imago); Baetis lapponicus: Miiller-Liebenau, 1965 (lar-
va, imago); 1969 (larva, imago); Kopelke & Miiller-Liebenau, 1982
(egg); Baetis (Acentrella) lapponicus: Novikova & Kluge, 1987.

MATERIAL. RUSSIA: Murmansk oblast’: Khibin mountains,
basin of lake Vud-Yavr, VIII-IX.1931-1937, coll. Fridolin: sub-
imagoes and imagoes. Komi republic: river Syn’-Yu, 1926-1927,
coll. Yu. Chernov: many imagoes; river Usa 7-10.VIII.1930, coll.
N. Iordanskiy: 9 107, 2 1%, 1 S9; Pechora-Ilych natural reserve,
1980-1999, coll. E. Novikova, L. Zhiltzova, O. Loskutova: many
larvae, subimagoes and imagoes. Taymyr autonomous okrug, basin
of river Khatanga: stream Vodorazdelnyy (left tributary of river
Kotuy 9 km above mouth of river Eriechka), 21-26.VII1.1979: 3 L-
S-1d, 3 L-S-I%, 3 L-SJ, 5 L-S%, 3 larvae. Upper part of river
Sabyda, 17-24.VI1.1979, coll. N. Kluge: 15 L-S-15", 15 L-S-1%, 7 L-
SJ", 9 L-S?, 18 larvae. River Ekhilyakh (left tributary of river Kotuy
30 km above mouth of river Medvezh’ya), 30.VII-4.VIII.1979, coll.
N.Kluge: 6 L-S-1d", 6 L-S-12, 1 L-ST", 1 L-S%, 1 ST, 5 larvae. Tyva
(= Tuva) republic, mountain ridge East Tannu-Ola: river Aryskan-
nyg-Khem, 16.IX.1992, coll. V. Zaika: 4 larvae. Magadan, river
Dukcha, 9.VIII.1978, coll. A. Mikheev: 1 larva. MONGOLIA: River
Boom-gol near Bo-Hongor-Alon, 25.VII.1982, coll. A. Dulmaa: 1
larva. Hovsgol, tributaries of lake Hubsugul (= Hovsgol-nuur): river
Alag-Tsar-gol (east of Hatgal), 19.VIII-2.IX.1997, coll. N. Kluge: 4
L-SJ", 1 L-S-1%, 2 L-S%, 12 larvae; river Ih-Horoo-gol, 25.VII.1989,
coll. K. Varykhanova: 15 larvae; river Bayan-gol, 27.1X.1985, coll.
K. Varykhanova: 1 larva. Arhangay: streams on northern bank of
lake Terhiyn-Tsagaan-Nuur, 27.VIII-2.1X.1997, coll. N. Kluge: 3
L-S-Id", 6 L-SJ, 2 L-S-1%, 3 L-S%, many larvae.

Larva. CuticULAR COLORATION: Head and thorax have
cuticle brown with lighter and darker areas; pronotum has
dark sigilla (as in Fig. 133; [Miiller-Liebenau, 1969: Abb.43]).
Thoracic pleura dark, sterna colorless. Abdominal terga brown
with diffusive light blanks; medioposterior sigilla often dark-
er than background, on anterior terga slightly transverse, on
posterior terga round (as in Fig. 110; [Miiller-Liebenau,
1969: Abb.43)); sterna at most part light. Femora light with
diffusive brownish areas; tibiac and tarsi brown, apices of
tarsi darker. Cuticle of cerci uniformly brownish.

HypPoDERMAL cOLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Frons somewhat projected above
clypeus, without dens setae. Labrum has medium proportions,
its length somewhat exceeds 1/2 of width [Miiller-Liebenau,
1969: Abb.46a]. Mandibles not blade-like (as in Fig. 102,
[Miiller-Liebenau, 1969: Abb.46b]). Labium as in Fig. 39,
with paraglossal muscle oblique and fan-like; 2™ palpomere
with muscle; 3" palpomere wide, rounded, with length sub-
equal to width [Miiller-Liebenau, 1969: Abb.46d]. Thoracic
sterna have no prominent subfurcal protuberances. Hind pro-
toptera present, in female much smaller than in male (Figs 18—
20). Legs moderately long and slender. Femora of all legs have
subequal length. On fore and middle leg length of tibia sub-
equal to length of femur; on hind leg tibia slightly shorter.
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Tarsus of middle and hind leg about 2.5 times shorter than  external margin of femur have length about 1/5 of femur width.
femur; tarsus of fore leg in female slightly longer, in male 1.2 Setae forming the regular row on dorsal margin of tibia [see
times longer. Femur width about 1/4 of femur length; tibia  Acentrella/fgl (3)] long, subequal to tibia width; second (ex-
width about 0.13 of tibia length. Patella occupies about 1/2 of  ternal) row of setac absent. Tarsus lacks row of setac. Claw has
inner tibial margin, or less. Setae forming the regular row on ~ 8-10 denticles, with two well developed subapical setae (Fig.
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Figs 18-32. Acentrella/fg2 lapponica [Acentrella]: 18 — mature male larva, dorsal view; 19 — right part of its metathorax with hind
protopteron; 20 — the same, mature female larva; 21-22 — tergalii I-I1I and VII of two specimens; 23— larval exuviae of abdominal sternum
VI (specimen from Magadan); 24 — head of male imago, lateral view; 25 — buds of subimaginal gonostyli folded under larval cuticle; 26 —
imaginal mesonotum, lateral view; 27 — posterior margin of larval abdominal tergum VI, specimen from Northern Urals; 28 — the same,
specimen from Taimyr; 29 — fore and hind wings of male imago; 30-31 — hind wings of male and female imagoes; 32 — larval claw.

Puc. 18-32. Acentrella/fg2 lapponica [Acentrella]: 18 — 3penas TMYMHKA caMIla, 10pcalbHO; 19 — mpaBas moNoOBUHA €€ 3aAHEIPYyIU
¢ 3aJHUM OportontepoHoM; 20 — To xke, 3penas IuuuHKa camky; 21-22 — I-1IT u VII Tepranuu AByX 5K3eMILIAPOB; 23— JINIHHOYHBIN
sKk3yBui VI cTepHuTa Opromka (3xk3eMIurip u3 Maranana); 24 — rojoBa caMmlia UMaro, JlaTepaibHO; 25 — 3a4aTKu CyOMMarnHaJIbHbIX
TOHOCTHIIEH, CIIOKEHHBIE 110J] INUMHOYHOM KYTUKYJION; 26 — MMarvHalbHbBI ME30HOTYM, JIaTepallbHO; 27 — 3aaHuil kpait VI Teprura
OproIKa JIMYMHKY, 3K3eMIusip ¢ CeBepHoro Ypaina; 28 — 1o xe, sxk3eMiuisip ¢ Talimbipa; 29 — nepeiHee U 3ajiHee KPbUIbs caMIla UMaro;
30-31 — 3aHUE KPBUIbS CaMIla U CAMKH UMaro; 32 — KOTOTOK JIMYMHKH.
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32). Abdominal terga widened: width of spread abdominal
tergum II between tergalii bases 4-5 times exceeds its length.
Abdominal terga either lack scales (specimens from Urals —
Fig. 27), or with oval translucent scales (specimens from
Siberia — Fig. 28); posterior margins of terga with blunt or
split denticles. Paired sternal fields of dentate protuberances
variable: either locate only laterad of medioposterior sigilla (as
in most species and similar to Fig. 99), or spread medially-
backward (similar to Fig. 113), or integrate with paired fields
of dentate protuberances behind them, forming a pair of U-like
figures with branches directed laterally (Fig. 23), or form a pair
of large fields; unlike charadra [Acentrella], these fields are
never connected medially. Tergalii of all pairs subequal, usual-
ly not large, oval, with length somewhat exceeding tergum
length and width less than tergum length (Figs 21-22). Vestige
of paracercus usually short and one-segmented, subimaginal
vestige of paracercus develops in it without wastes; some
specimens from Th-Horoo-gol have paracercus longer, having
up to 6 segments and developing with wastes. Cerci subequal
to body length. Primary swimming setae developed: absent on
about two dozens proximal segments; one or a few on each next
segment; about 6 setaec with pressed transverse bases on each
middle segment; absent on several last segments.

Subimago. CuticuLar coLoraTION. Thoracic sclerites
brown. Cuticle of legs brown. Cuticle of abdomen light
brownish. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax brown. Turban eyes wide
(Fig. 24), orange. All legs either uniformly brownish, or
ocher with distal part of femur diffusively darkened. On fore
leg femur longer than in larva; tibia 1.6 of femur length;
tarsus 1.4 of femur length. On middle and hind legs femur and
tarsus have the same length as in larva; tibiae 1.25 longer than
in larva. On middle and hind legs tarsus has 3 apical spines:
1544+2nd) 37 and 4 tarsomeres are spine-bearing (as in Fig. 5)
[see Acentrella/fg2 (4)]. Fore wing has basal sclerites brown;
veins light; pterostigma colorless, with about 10 incomplete

Figs 33-37. Acentrella/fg2 feropagus [Acentrella], larva: 33 —
tergalii I-1II and VII; 34 — buds of subimaginal gonostyli folded
under larval cuticle; 35 — setae on outer margin of femur; 36 — setae
on outer margin of tibia; 37 — middle leg.

Puc. 33-37. Acentrella/fg2 feropagus [Acentrella], nuannaka:
33 — I-III u VII Tepranuu; 34 — 3ayaTku CyOMMaruHaJbHBIX
TOHOCTHJICH, CIIOKEHHBIE IMOJ JUYMHOYHOW KYyTHKyIOi; 35 —
LICTHHKY Ha HApYKHOM Kpae Oesipa; 36 — IETHHKU Ha Hapy»KHOM
Kpae TOJeHH; 37 — CpeaHss HOTa.

crossveins. Hind wings long and narrow, with 2 longitudinal
veins (Figs 29, 30). Abdomen uniformly brown. Gonostyli
brown. Length of 3" (distal) segment varies from 1/2 to 2/3 of
length of 2™ segment; penial bridge medially with a promi-
nent wide trapezoid sclerotized projection; gonovectes brown,
thick and short; styligeral muscle narrow (Figs 1-3). Cerci in
proximal part brownish.

Imago, female. Coloration as in male. On fore leg tarsus
has 3 apical spines: 2", 3 and 4" tarsomeres are spine-
bearing (Fig. 4); on middle and hind legs tarsus also has 3
apical spines: 19+2 3 and 4™ tarsomeres are spine-bearing
(Fig. 5) (as in male) [see Acentrella/fg2 (4)]. Hind wings
smaller than in male (Fig. 31).

Egg. Length about 0.14 mm. Chorion with reticulation:
entire surface consists of concave cells separated by narrow
walls and arranged in nearly regular transverse rows [Kopel-
ke & Miiller-Liebenau, 1982: Abb.37-38].

Dimension. Fore wing length 5-6 mm.

DISTRIBUTION. Fennoscandia, Northern Urals, East
Siberia, Mongolia and Russian Far East.

C.1.1.1-2. Acentrella/fg2 feropagus |Acentrella)
(Figs 33-37)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

Original binomen: Acenrella feropagus Alba-Tercedor & Mc-
Cafferty 2000.

Possible binomina:

— Acenrella feropagus;

— Baetis feropagus;

— Baetis (Acentrella) feropagus.

REFERENCES: Baetis lapponicus: Morihara & McCafferty,
1979 (non Acentrella lapponica Bengtsson, 1912) (larva); Acen-
trella feropagus Alba-Tercedor & McCafferty, 2000 (larva).

MATERIAL. RUSSIA: Wrangel island, delta of river Mamon-
tovaya 3 km above mouth, 4.VIIL.1979, coll. E. Makarchenko: many
larvae. Sakha Republic (Yakutiya): delta of river Lena, Olenekskaya
Protoka, island Samoilovsky, lake Samoilovskoye, 20.VII.1988,
coll. Gukov: many larvae; river Kengdey (right tributary of River
Lena), 8.VIIL.1989, coll. Gukov: 25 larvae.

Larva. SHAPE AND SETATION: Body moderately widened.
Frons somewhat projected above clypeus, without dens
setae. Labrum has medium proportions, its length somewhat
exceeds 1/2 of width. Mandibles not blade-like (as in Fig.
102). Labium as in Fig. 39, with paraglossal muscle oblique
and fan-like; 2™ palpomere with muscle; 3 palpomere wide,
rounded, with length subequal to width. Thoracic sterna have
no prominent subfurcal protuberances. Hind protoptera
present, in female much smaller than in male (as in Figs 18—
20). Legs moderately long and slender (Fig. 37). Femur
width about 1/4 of femur length; tibia width about 0.13 of
tibia length. Patella occupies about 1/2 of inner tibial
margin. Setae forming the regular row on external margin of
femur have length less than 1/3 of femur width (Fig. 35).
Setae forming the regular row on dorsal margin of tibia [see
Acentrella/fgl (3)] short, subequal to 1/2 of tibia width; second
(external) row of setae absent (Fig. 36). Claws with 9-13
denticles, with 2 well developed subapical setae. Abdominal
terga moderately widened: width of spread abdominal tergum
II between tergalii bases only 4 times exceeds its length.
Abdominal terga without scales, hind margins of terga with
blunt denticles (as in Fig. 27). Paired sternal fields of dentate
protuberances small, locate laterad or laterad-anteriad of
medioposterior sigilla (as in Fig. 97). Tergalii not large,
tergalii of all pairs subequal (Fig. 33). Vestige of paracercus
short and one-segmented, subimaginal vestige of paracercus
develops in it without wastes. Cerci subequal to body length,
with vestigial primary swimming setae.
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Imago and subimago. Unknown. Judging by subimagi-
nal parts extracted from mature larvae, on middle and hind
legs of male and female tarsus has 3 apical spines: 15+2nd, 31
and 4" tarsomeres are spine-baring; on fore leg of female
tarsus also has 3 apical spines: 2", 3" and 4™ tarsomeres are
spine-bearing (as in Figs 4, 5) [see Acentrella/fg2 (4)]. Stylig-
eral muscle narrow (as in Fig. 3).

Dimension. Fore wing length (extracted from mature
larva) 5 mm.

DISTRIBUTION. Arctic cost and islands of East Siberia
and North America.

C.1.1.1-3. Acentrella/fg2 sinaica [Acentrella)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

Original binomen: Acentrella sinaica Bogoescu, 1931.

Subjective synonyms:

— Baetis subatrebatinus Grandi, 1956.

— Baetis pseudatrebatinus Grandi, 1960.

Possible binomina:

— Acenrella sinaica;

— Baetis sinaicus;

— Baetis (Acentrella) sinaicus.

REFERENCES: Acentrella sinaica Bogoescu, 1931; Bogoescu &
Tabacaru, 1957 (larva); Bogoescu, 1958 (imago); Ujhelyi, 1959 (ima-
20). Baetis atrebatinus: Grandi, 1948 (non Eaton 1870) (larvula, larva,
subimago, imago). Baetis subatrebatinus Grandi, 1956. Baetis pseu-
datrebatinus Grandi, 1960a (imago, lava); 1960b (genitals); 1960c
(genitals). Baetis sinaicus (= Baetis subatrebatinus): Miiller-Liebenau,
1969 (larva, imago); Kopelke & Miiller-Liebenau, 1982 (egg).

MATERIAL. ITALY, Emilia Romagna, Vernasca (Piacenza),
Torrente Stirone, 22.V.2004, coll. C. Belfiore: 9 larvae.

Larva. SHAPE AND SETATION: Body widened. Frons some-
what projected above clypeus, without dens setae. Labrum
has medium proportions, its length somewhat exceeds 1/2 of
width. Mandibles not blade-like (as in Fig. 102). Labium as
in Fig. 39, with paraglossal muscle oblique and fan-like; 2™
palpomere with muscle; 3™ palpomere wide, rounded, with
length subequal to width. Thoracic sterna have no prominent
subfurcal protuberances. Hind protoptera present, in female
much smaller than in male (as in Figs 18-20). Legs moder-
ately long and slender: femur width about 1/4 of femur
length; tibia width about 0.12 of tibia length. Patella occupies
1/5 of inner tibial margin. Setae forming the regular row of on
external margin of femur dense and long, with length sub-
equal to femur width; near apex of femur located densely and
irregularly. Setae forming the regular row on dorsal margin of
tibia [see Acentrella/fgl (3)] long, with length exceeding
tibia width; second (external) row of setae absent. Claws with
7-9 denticles; subapical setae vestigial, but have well-devel-
oped sockets. Abdominal terga widened: width of spread
abdominal tergum II between tergalii bases 4-5 times ex-
ceeds its length. Abdominal terga with long narrow translu-
cent scales, hind margins of terga with cleft denticles (as in
Fig. 28). Paired sternal fields of dentate protuberances trans-
verse, narrow, locate laterad or laterad-anteriad of mediopos-
terior sigilla (as in Fig. 99). Tergalii not large, oval, with
length somewhat exceeding tergum length and width sub-
equal to tergum length. Paracercus vestigial, one-segmented,
subimaginal vestige of paracercus develops in it without
wastes. Cerci subequal to body length, with vestigial primary
swimming setae.

Imago. Described by Grandi [1948] (as “Baetis atrebat-
inus”) and Miiller-Liebenau [1969]; not examined by us.

Dimension. Fore wing length 4-6 mm.

Egg. According to description by Kopelke & Miiller-Lie-
benau [1982], about 0.15 mm; chorion with striation, i.e. entire
surface consists of numerous thin longitudinal ridges separated

by grooves [Kopelke & Miiller-Liebenau, 1982: Abb.41-46].

DISTRIBUTION. Southern and Central Europe (France,
Switzerland, Italy, Romania, Czechia, Poland) and Asia Mi-
nor.

C.1.1.1-4. Acentrella/fg2 charadra [Acentrellal
(Figs 38-51)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

Original binomen: Acentrella charadra Sroka & Arnekliev, 2010.

Subjective synonym: Baetis (Acentrella) squamatus: Noviko-
va, 1987 (manuscript name).

Possible binomina:

— Acenrella charadra;

— Baetis charadrus,

— Baetis (Acentrella) charadrus.

REFERENCES: Novikova, 1987: Baetis (Acentrella) squama-
tus (larva, female imago); Acentrella charadra Sroka & Arnekliev,
2010 (larva).

MATERIAL. RUSSIA, Altay republic, river Chuya near Kosh-
Agach, 28.VII-4.VIIL.1987, coll. N. Kluge: 27 L-S-10", 12 L-S-I%, 1
L-ST', 1 L-S%, 1 I, 7 larvae. KAZAKHSTAN, river Chu near
mouth of river Kuragaty, 19.VI.1986, coll. N. Kluge: 1 L-S-
I2. MONGOLIA, river Tuin-gol near Bogd, 4.1X.1997, coll. N.
Kluge: 1 L-S%, 2 larvae. Ovorhangay: river Orhon-gol near Harhor-
in, 3-4.1X.1997, coll. N. Kluge: 1 L-S-1T".

Larva. CuticuLAR COLORATION: Head and thorax have
cuticle brown with diffusive lighter and darker areas; prono-
tum has dark sigilla (as in Fig. 133). Thoracic pleura dark,
sterna colorless. Abdominal terga brown with diffusive light
blanks; medioposterior sigilla slightly darker than background,
often poorly expressed, on anterior terga slightly transverse,
on posterior terga round (as in Fig. 110); sterna lighter
brown. Femora light with diffusive brownish areas; tibiae
light; fore tarsi and apices of middle and hind tarsi darker.
Cuticle of cerci uniformly light.

HyPoDERMAL cOLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Frons somewhat projected above
clypeus, without dens setae. Labrum has medium propor-
tions, its length somewhat exceeds 1/2 of width (as in Fig.
111). Mandibles not blade-like (as in Fig. 102). Labium with
paraglossal muscle oblique and fan-like; 2" palpomere with
muscle; 3" palpomere wide, rounded, with length subequal to
width (Fig. 39). Thoracic sterna have no prominent subfurcal
protuberances. Hind protoptera present, being larger in male
and smaller in female (as in Figs 18-20). Legs have femora
relatively wide: femur width more than 1/3 of femur length.
Femora of all legs have subequal length. On all legs length of
tibia subequal to length of femur. Tarsus of middle and hind
leg 0.5 of femur length; tarsus of fore leg longer, 0.7 of femur
length. Tibia and tarsus relatively thick: tibia width about
0.17 of length. Patella occupies slightly more than 1/2 of
inner tibial margin. Setae forming the regular row of on
external margin of femur long, subequal to femur width.
Setae forming the regular row on dorsal margin of tibia [see
Acentrella/fgl (3)] long, subequal to tibia width; second
(external) row of setac absent. Tarsus on dorsal side with
numerous long projected scales of variable shape — band-
like, oval, truncate et al. (Fig. 48) (unlike other Acentrella/
fgl). Claws with 8-10 small denticles; subapical setae either
vestigial, or small and do not reach apex of claw (Fig. 47).
Abdominal terga widened: width of spread abdominal tergum
II between tergalii bases 5 times exceeds its length. Abdom-
inal terga with large translucent scales, many of which trun-
cate, with serrate hind margin; hind margins of terga lacks
distinctly expressed denticles (Fig. 45). Denticulate protu-
berances on all abdominal sterna occupy most part of ster-
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Figs 38-51. Acentrella/fg2 charadra [Acentrella]: 38 — genitals of male imago, ventral view (muscles not shown); 39 — half of labium,
ventral view (muscles shown by interrupted lines); 40 — imaginal mesonotum, lateral view; 41 — tergalii I-1II and VII; 42 — margin of
tergalium; 43—44 — buds of subimaginal gonostyli folded under larval cuticle; 45 — posterior margin of larval abdominal tergum VI; 46 —
larval middle leg; 47 — larval claw; 48 — tip of larval tarsus; 49 — hind wing of male imago; 50-51 — the same, female imago.

Puc. 38-51. Acentrella/fg2 charadra [Acentrella]: 38 — renuTanuu camiia ©Maro, BEHTPaJIbHO (MBILIIIBI HE TOKa3aHbl); 39 — MOJ0BUHA
HIDKHEH ryObl, BEHTPAIBHO (MBIIIIBI IOKa3aHbl HPEPHIBUCTBHIMU JINHUAMH ); 40 — MMarnHaJIbHBIH ME30HOTYM, JIaTepanbHo; 41 — Tepranun
[-1Tu VII; 42 — kpaii repranuu; 43—44 — 3a4aTKu CyOMMAarnHaNIbHBIX TOHOCTHIICH, CIIOKEHHBIE IO INUMHOYHOM Ky TUKYJIOW; 45 — 3a1H1ii
kpaii VI reprura Oprolika JHYUHKY; 46 — cpeliHss HOra JINUUHKH; 47 — KOrOTOK JIMUMHKK; 48 — BEpIIMHA JIalKK JIMYUHKY; 49 — 3aHee
KpBUIO camia umaro; 50-51 — To e, caMka umaro.
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num, being absent only on medioposterior sigilla and on
anterior part of sternum (unlike compact fields of such protu-
berances in Figs 23,99 and 113). Tergalii large, oval; tergalii
of middle pairs about 2 times longer than terga, with width
exceeding tergum length, much larger than tergalii of anterior
and posterior pairs (Fig. 41). Margins of tergalii, besides thin
setae (which present in other species), bear oval translucent
scales. Paracercus vestigial, without swimming setae; its
structure has unusually wide variability: from one-segmented
to multisegmented; subimaginal vestige of paracercus devel-
ops in it either without or with wastes. Specimens from Kosh-
Agach (in Altai) and Orhon-gol (in Mongolia) have paracer-
cus short, consisted of 1-6 segments; subimaginal vestige of
paracercus develops in it either without or with wastes. The
single specimen from Chu (in Kazakhstan) and 3 specimens
from Tuin-gol (in Mongolia) have paracercus longer, 1215
segmented, 6 times shorter than cerci; subimaginal vestige of
paracercus develops in it with wastes. Cerci subequal to body
length. Primary swimming setae developed: absent on about
a dozen proximal segments; one or a few on each next
segment; about 10 setaec with pressed transverse bases on
cach middle segment; absent on several last segments.

Subimago. CuTicuLAR cOLORATION. Thoracic sclerites
brown. Cuticle of legs light brownish, with knees and tarsi
darker. Cuticle of abdomen light brownish. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax brown. Turban eyes low
and wide (as in Fig. 24), yellow. All legs light brownish, with
distal part of femur and base of tibia diffusively darkened. On
fore leg femur 1.1 times longer than in larva; tibia 1.7 of
femur length; tarsus longer than femur, ca. 1.6 of femur
length. On middle and hind leg femur and tarsus have length
as in larva; tibia 1.1 times longer than in larva and subimago.
On middle and hind legs tarsus has 3 apical spines: 1542, 31
and 4" tarsomeres are spine-baring (as in Fig. 5) [see Acen-
trella/fg2 (4)]. Fore wing has basal sclerites dark brown;
veins light; pterostigma colorless, with about 10 incomplete
crossveins. Hind wings long and narrow, with 2 longitudinal
veins. Abdominal terga and sterna nearly uniformly brown.
Styliger and gonostyli light brownish or colorless. Each
unistyliger has median side convex, inner-distal margin pro-
jected; penial bridge medially with a prominent wide round-
ish sclerotized projection; gonovectes brown, thick and short
(Fig. 38); styligeral muscle narrow (as in Fig. 3). Cerci
uniformly light.

Imago, female. Head and thorax ocher-brown, lighter
than in male. Femora ocher, in distal part diffusively dark-
ened; tibiae and tarsi colorless. On fore leg tarsus has 3 apical
spines: 2", 3t and 4" tarsomeres are spine-baring; on middle
and hind legs tarsus also has 3 apical spines: 18+2" 34 and 4"
tarsomeres are spine-baring (as in male) (as in Figs 4, 5) [see
Acentrella/fg2 (4)]. Hind wing smaller than in male.

Egg. Length about 0.14—0.15 mm. Chorion with reticula-
tion: entire surface consists of concave cells separated by
narrow walls and arranged in nearly regular transverse rows
(as in Figs 118-119).

Dimension. Fore wing length 5-6 mm.

DISTRIBUTION. Probably, desert zone of Central Asia:
Muyunkum desert in Kazakhstan, desert zone of Altai, Gobi
desert in Mongolia.

COMPARISON. Larva of charadra [Acentrella] differs
from other species by presence of integral unpaired field of
denticulate protuberances on each abdominal sternum; from
lapponica [Acentrella] it differs also by smaller denticles on
claws, absence of subapical setae on claws, usually larger
tergalii, usually longer paracercus and numerous translucent

scales on legs. Male imago of charadra [Acentrella] differs
from lapponica [Acentrella] by absence of median concavity
on median projection of penial bridge.

C.1.1.1-5. Acentrella/fg2 chantauensis |Baetis]
(Figs 52-61, 118-119)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

Original binomen: Baetis chantauensis Kluge, 1981.

Possible binomina:

— Acenrella chantauensis;

— Baetis chantauensis,

— Baetis (Acentrella) chantauensis.

REFERENCES: Baetis chantauensis Kluge, 1981 (larva,
imago); Baetis (Acentrella) chantauensis: Novikova & Kluge, 1987;
Acentrella chantauensis: Waltz & McCafferty, 1987b.

MATERIAL. KAZAKHSTAN: Zhambulskaya oblast’ (=
Dzhambul province), Moyunkum region, small stream 12 km W
Khantau, 16.V1.1978, coll. N. Kluge: 1 L-S-15" (holotype), 6 L-SJ,
51L-S9, 510, 619, 3 ST", 2 S, 15 L; South Kazakhstan, Karatau
Ridge, road Kentau — Chulakkurgan, near Achisay, 4-6.V.1988,
coll. V. Lukhtanov: 1 I/ST".

Larva. CuticuLAR cOLORATION: Head and thorax have
cuticle brown with diffusive lighter and darker areas; prono-
tum has dark sigilla (as in Fig. 133). Thoracic pleura dark,
sterna colorless. Abdominal terga brown with diffusive light
blanks; medioposterior sigilla slightly darker than background,
often poorly expressed, on anterior terga slightly transverse,
on posterior terga round (as in Fig. 110); sterna lighter
brown. Femora light with diffusive brownish areas; tibiae
and tarsi with dark outer margins, apices of tarsi darkened.
Cuticle of cerci uniformly brown.

HyPODERMAL COLORATION: Abdomen of mature larva can
have characteristic hypodermal color as in imago (see below).

SHAPE AND SETATION: Body moderately widened. Frons some-
what projected above clypeus, without dens setae. Labrum has
medium proportions, its length somewhat exceeds 1/2 of width
(as in Fig. 111). Mandibles not blade-like (as in Fig. 102).
Labium as in Fig. 39, with paraglossal muscle oblique and fan-
like; 2™ palpomere with muscle; 3™ palpomere wide, rounded,
with length subequal to width. Thoracic sterna have no promi-
nent subfurcal protuberances. Hind protoptera present, in female
much smaller than in male (as in Figs 18-20). Legs moderately
long and slender: femur width about 1/4 of femur length. Tibia
and tarsus relatively thick: tibia width about 0.18 of tibia length.
Femora of all legs have subequal length. Tibia shorter than
femur: on fore leg about 0.9 of femur length, on hind leg about
0.8 of femur length. Tarsus of middle and hind leg 0.5 of femur
length; tarsus of fore leg longer, 0.7 of femur length. Patella
occupies slightly more than 1/2 of inner tibial margin. Setae
forming the regular row of on external margin of femur have
length about 1/4 of femur width. Setae forming the regular row
on dorsal margin of tibia [see Acentrella/fgl (3)] short, about 1/
3 of tibia width, not much longer than irregularly situated setae
oftibia; second (external) row of setae absent. Claws with 10—13
denticles; subapical setae vestigial, but have well-developed
sockets. Abdominal terga moderately widened: width of spread
abdominal tergum II between tergalii bases only 4 times exceeds
its length. Abdominal terga without scales, hind margins of terga
partly without denticles, partly with serrate vestigial
denticles. Fields of denticulate protuberances on abdominal
sterna rather compact (similar to Fig. 99), but hardly distinguish-
able among numerous non-denticulate protuberances (Fig. 59),
which entirely cover abdomen and other body parts — head,
thoracic terga and pleura, legs. Tergalii not large, elongate-oval,
1.5-2 times longer than terga, with width less than tergum
length. Paracercus vestigial, without swimming setae, but mult-
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isegmented (consists of 10—13 segments); subimaginal vestige
of paracercus develops in it with wastes. Cerci subequal to body
length. Primary swimming setae developed: absent on a 1-3
proximal segments; one or a few on each next segment; about 10
setae with pressed transverse bases on each middle segment;
absent on several last segments.

Subimago. CuTicuLAR COLORATION. Thoracic sclerites
brown. Cuticle of femora and tibia light brown, patella and
tarsi darker. Cuticle of abdomen brown. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax dark brown. Turban eyes
not high, wide (Figs 53-54), orange-yellow. Anteronotal
protuberance shallow (Fig. 56) (unlike other Acentrella/
fgl). Fore legs dark brown; middle and hind legs yellowish,
each femur with diffusive brown spot at 1/4 from apex. On
fore leg femur only slightly longer than in larva; tibia 1.4 of
femur length; tarsus longer than femur, about 1.3 of femur
length (ratio femur / tibia / tarsomeres 35:52:15:14:8:7) On
middle and hind leg femur and tarsus have length as in larva;
tibia 1.1 times longer than in larva and subimago. On
middle and hind legs tarsus has 3 apical spines: 1*+2n 3t
and 4™ tarsomeres are spine-baring (as in Fig. 5) [Acentrel-
la/fg2 (4)]. Fore wing has basal sclerites dark brown; veins
light; pterostigma colorless, with about 10 incomplete cross-
veins. Hind wing long and narrow, with 2 longitudinal
veins, reach I1l abdominal segment. Abdomen ocher-brown,
non-translucent; terga I-VIII with dark brown transverse
stripe near hind margin, especially well expressed by sides
and often interrupted medially. Gonostylus with 1% segment
either conic or cylindrical (Figs 57, 60) [Kluge, 1981: Fig.
3]; 3¢ segment large, widened apically. Penial bridge medi-
ally with a prominent truncate sclerotized projection (Figs
57, 60). Gonovectes have structure different from other
Baetovectata: only slightly arched, entirely pigmented and
lack membranous widenings (unlike other species), with

apices widely rounded and pigmented (Figs 57, 60, 61).
Styligeral muscle narrow (Fig. 60). Cerci ocher-whitish,
unicolor.

Imago, female. Head, thorax and abdomen ocher-brown.
Hind wings smaller than in male, reach only abdominal
segment I. On fore leg tarsus has 3 apical spines: 2", 3" and
4™ tarsomeres are spine-baring; on middle and hind legs
tarsus also has 3 apical spines: 19+2", 3" and 4™ tarsomeres
are spine-baring (as in male) (as in Figs 4, 5) [see Acentrella/
fg2 (4)]. Abdominal color pattern as in male.

Egg. Length 0.15 mm. Chorion with reticulation: entire
surface consists of concave cells separated by narrow walls
and arranged in regular transverse rows (Figs 118-119).

Dimension. Fore wing length 3—5 mm.

DISTRIBUTION. Known from two points in Kazakhstan.

C.1.1.1-6. Acentrella/fg2 joosti | Baetis]

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
pm.gr.lapponica.

Original binomen: Baetis joosti Zimmermann & Braasch, 1979.

Possible binomina:

— Acenrella joosti;

— Baetis joosti;

— Baetis (Acentrella) joosti.

REFERENCES: Baetis joosti Zimmermann & Braasch, 1979
(larva); Baetis (Acentrella) joosti: Novikova & Kluge, 1987.

MATERIAL. ARMENIA, Razdan, 10.VIII.1977, coll. Zimmer-
mann: 3 ¢ mature larvae (paratypes).

COMMENTS. Imago unknown. Larvae are very similar
to chantauensis [B.]; differ from chantauensis [B.] by larger
size and unicolor abdominal hypoderm of mature larva,
which lacks paired dark transverse stripes, characteristic for
chantauensis [B.].

Judging by subimaginal parts extracted from mature lar-
vae, on middle and hind legs tarsus has 3 apical spines:
#4214, 3 and 4" tarsomeres are spine-baring; on fore leg of
female tarsus also has 3 apical spines: 2", 37 and 4" tarsomer-

Figs 52-57. Acentrella/fg2 chantauensis [ Baetis]: 52 — larval middle leg; 53 — male imaginal head, lateral view; 54 — the same, dorsal
view; 55 — buds of subimaginal gonostyli folded under larval cuticle; 56 — imaginal mesonotum, lateral view; 57 — genitals of male imago,

ventral view (muscles not shown).

Puc. 52-57. Acentrella/fg2 chantauensis [Baetis]: 52 — cpeHss HOra JIMYMHKHU; 53 — rojioBa camila UMaro, JlarepaibHo; 54 — To xKe,
JIOPCaTbHO; 55 — 3a4aTKu CyOMMaruHajgbHbIX TOHOCTHUIICH, CIIOKEHHBIC MO THYMHOYHOU KYyTHUKYJIOH; 56 — MMaruHajabHbIi ME30HOTYM,
JaTePAIbHO; 57 — TEHHTAINM CaMIld HMaro, BEHTPAIbHO (MBIl HE TOKA3aHbI).
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es are spine-bearing [see Acentrella/fg2 (4)]. Egg has the
same structure as in chantauensis [B.].

C.1.1.2. Group fenestratum
(Figs 10-13, 62-70)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.fenestratum.

This group differs from others by complete loss of swim-
ming setae and their vestiges on larval cerci. Hind wings absent.

SPECIES COMPOSITION: a single species — fenestra-
tum [Pseudocloeon].

C.1.1.2-1. Acentrella/fg2 fenestratum [Pseudocloeon]
(Figs 10-13, 62-70)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.fenestratum.

Original binomen: Pseudocloeon fenestratum Kazlauskas, 1963.

Possible binomina:

— Acenrella fenestrata;

— Baetis fenestratus;

— Baetis (Acentrella) fenestratus.

REFERENCES: Pseudocloeon sp. Nr.2: Sukackiene, 1962 (lar-
va). Pseudocloeon fenestratum Kazlauskas, 1963 (larva); Kluge,
1980 (larva, imago). Baetis (Acentrella) fenestratus: Tshernova et
al., 1986 (imago); Novikova & Kluge, 1987; Kluge, 1997b
(larva). Acentrella fenestrata: Waltz & McCafferty, 1987b.

MATERIAL. RUSSIA: Taymyrskiy (Dolgano-Nenetskiy) au-
tonomnyy okrug (= Taymyr autonomous region), upper part of river
Sabyda, 8-24.VII.1979, coll. N. Kluge: 5 L-S-1d", 5 L-S-19, 36
larvae. Irkutskaya oblast’ (Irkutsk province), river Kotinka (west
tributary of Lake Baikal), 17.V1.1959: 1 larva (holotype). Republic
Byryatia, Baikal natural reserve, river Anosovka, 23.VIL.1998, coll.
N. Rozhkova: 1 larva. Republic Sakha (Yakutia), shore of Olenek-
skiy zaliv (= Olenek bay), Ystynakh-Khocho, lake Olimpiyskoe (=
Olympic), 24.VIIIL.1986, coll. Chukov: 4 larvae.

Larva. CuticULAR COLORATION: Head and thorax have
cuticle brown with diffusive lighter and darker areas; prono-
tum has dark sigilla (as in Fig. 133). Thoracic pleura dark,
sterna colorless. Abdominal terga brown with diffusive light
blanks; medioposterior sigilla darker than background, round
(as in Fig. 110); sterna at most part light. Femora light with
diffusive brownish areas; tibiae light; fore tarsi and apices of
middle and hind tarsi darker. Cuticle of cerci unicolor or
darkened distally.

HyPODERMAL COLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Body moderately widened (Figs 10—
13). Frons somewhat projected above clypeus, without dens
setae. Labrum has medium proportions, its length somewhat
exceeds 1/2 of width (as in Fig. 111). Mandibles not blade-like
(as in Fig. 102). Labium as in Fig. 39, with paraglossal muscle

Figs 58-61. Acentrella/fg2 chantauensis [Baetis]: 58 — abdominal tergum V of male imago, spread on slide; 59 — larval exuviae of
abdominal sternum VI; 60 — genitals of male imago, ventral view; 61 — gonovectis.

Puc. 58-61. Acentrella/fg2 chantauensis [ Baetis]: 58 — V Teprut Oprolika camiia HIMaro, pacipaBlieH Ha npenapare; 59 — ITHYnHOYHbBINH
sk3yBuit VI crepauTa Opromika; 60 — reHuTaNnyM camiia uMaro, BEHTPajibHO; 61 — rOHOBEKTHC.
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oblique and fan-like; 2™ palpomere with muscle; 3" palpomere
wide, rounded, with length subequal to width. Thoracic sterna
have no prominent subfurcal protuberances. Hind protoptera
reduced to small vestiges (as in Fig. 125). Legs long and
slender: femur width less than 1/4 of femur length. Femora of
all legs have subequal length. On all legs length of tibia
subequal to length of femur. Tarsus of middle and hind leg 0.55
of femur length; tarsus of fore leg slightly longer, 0.5 of femur
length. Patella occupies about 1/2 of inner tibial margin. Setae
forming the regular row of on external margin of femur no
longer than 1/5 of femur width. Setae forming the regular row
on dorsal margin of tibia [see Acentrella/fgl (3)] short, shorter
than 1/2 of tibia width; second (external) row of setae absent.
Claws with 9—13 denticles; subapical setae vestigial. Abdom-
inal terga moderately widened: width of spread abdominal
tergum II between tergalii bases only 4 times exceeds its
length. Abdominal terga without scales, hind margins of terga
with cleft denticles (Fig. 63). Paired sternal fields of dentate
protuberances transverse, narrow, locate in front of mediopos-
terior sigilla, just behind medioanterior sigilla (more anteriorly
than in Fig. 99). Tergalii not large, elongate, 1.5-1.8 times
longer than terga, with width less than tergum length (Fig. 62).
Paracercus vestigial, 1-3-segmented, subimaginal vestige of
paracercus develops in it without wastes. Cerci subequal to
body length; primary swimming setae and their sockets com-
pletely absent.

Subimago. CurticuLarR coLoraTION. Thoracic sclerites
brown. Cuticle of legs light brownish, with knees and tarsi
darker. Cuticle of abdomen light brownish. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thoracic sclerites dark brown.
Turban eyes not high, wide (Fig. 64), yellow-orange or yellow.
Legs yellow-brown. On fore leg femur 1.1 times longer than in

larva; tibia 1.5 of femur length; tarsus longer than femur, ca.
1.6 of femur length (fore leg has ratio femur / tibia / tarsal
segments = 20:32:12:10:6:4). On middle and hind leg femur
and tarsus have length as in larva; tibia 1.1 times longer than in
larva and subimago. On middle and hind legs tarsus has 3
apical spines: 15+2", 3" and 4 tarsomeres spine-baring (as in
Fig. 5) [see Acentrella/fg2 (4)]. Fore wing has basal sclerites
brown; veins light; pterostigma colorless, with about 10 cross-
veins often incomplete. Abdomen yellowish-brown, middle
segments translucent; terga slightly darker than sterna. 1+ seg-
ment of gonostylus slightly narrowed toward apex, 2™ segment
widened toward apex, 3" segment curved; penial bridge medi-
ally sclerotized and somewhat undulate, without distinct pro-
jection; gonovectes sharply bent (Fig. 70). Styligeral muscle
narrow (as in Fig. 3). Cerci uniformly pale.

Imago, female. Lighter than in male: head and thorax
yellowish-brown, abdomen yellowish. On fore leg tarsus has
3 apical spines: 2™, 3" and 4" tarsomeres are spine-baring; on
middle and hind legs tarsus also has 3 spines: 15+2", 3% and
4" tarsomeres are spine-bearing (as in male) (as in Figs 4, 5)
[see Acentrella/fg2 (4)].

Egg. Large, length 0.22-0.25 mm. Surface without stria-
tion or reticulation, with fine irregular roughness only (as in
Fig. 121).

Dimension. Fore wing length 4-5 mm.

DISTRIBUTION. East Siberia and Russian Far East.

C.1.1.3. Group inexpectatum
(Figs 71-87, 120)
Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.inexpectatum.
Larval characters: Pronotum has light sigilla on darker
background (unlike dark sigilla on lighter background, charac-

Figs 62—70. Acentrella/fg2 fenestratum [ Pseudocloeon): 62 — tergalii I-11I and VII; 63 — posterior margin of larval abdominal tergum
VI; 64 — head of male imago, lateral view; 65 — buds of subimaginal gonostyli folded under larval cuticle; 6668 — fragments of larval
femur, tibia and tarsus; 69 — larval middle leg; 70 — genitals of male imago, ventral view (muscles not shown).

Puc. 62-70. Acentrella/fg2 fenestratum [ Pseudocloeon): 62 — tepramn I-111 n VII; 63 — 3agnuit kpait VI teprura Opromika THIHHKH; 64 —
roJI0Ba CaMIia UMaro, JJaTepajibHo; 65 — 3a4aTKH CyOMMariHalIbHbIX FTOHOCTUIICH, CII0KEHHBIE I10]1 TINYMHOYHOM Ky THKYJION; 66—68 — y4yacTku
Oeypa, rOJICHN U JIATIKK JINYUHKHY; 69 — CpeHsis Hora TNYUHKY; 70 — IeHUTAInK CaMIla NIMaro, BEHTPAJIbHO (MBIIILEI HE OKA3aHbI).
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teristic for most Acentrella/fgl). Tergalii [I-V enlarged, so that
tergalius II much larger than tergalius I; cerci shorter than in
most Acentrella/fgl, with swimming setae beginning nearly
from the base; paracercus multisegmented; legs not as long as
in other Acentrella/fgl, tibiae shortened, hind tibiae markedly
shorter than fore ones (see Table 2).

Male imaginal characters: middle abdominal segments
light, translucent, while terga VII-X dark (the same in many
other Turbanoculata, but not in other known Acentella/fgl);
penial bridge lacks median sclerotized projection. Egg with
longitudinal ridges. Hind wings absent.

SPECIES COMPOSITION: two species — inexpectatum
[Pseudocloeon] and gnom [Pseudocloeon].

C.1.1.3-1. Acentralla/fg2 inexpectatum | Pseudocloeon]
(Figs 71-79, 120)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.inexpectatum.

Original binomen: Pseudocloeon inexpectatum Tshernova, 1928.

Subjective synonym: Pseudocloeon hyalopterum Bogoescu, 1951.

Possible binomina:

— Acenrella inexpectata,

— Baetis inexpectatus;

— Baetis (Acentrella) inexpectatus.

REFERENCES: Pseudocloeon inexpectatum Tshernova, 1928
(female imago); Tshernova, 1964 (male imago); Kazlauskas, 1977
(larva). Pseudocloeon hyalopterum Bogoescu, 1951 (female ima-
g0); Bogoescu & Tabacaru, 1957 (larva). Baetis (Acentrella) inex-

75

pectatus: Novikova & Kluge, 1987; Kluge, 1997b (larva). Acentrel-
la inexpectata: Jacob, 1991 (male imago).

MATERIAL. RUSSIA: Moskovskaya oblast” (= Moscow prov-
ince), river Moskva (= Moscow) near Zvenigoroid, 12.VII.1922,
21.VIIL.1924, 3-12.VIIL.1926, coll. S. Tshernov: 4 1% (including
lectotype), 1 intersex imago. Krasnodarskiy kray (= Krasnodar territo-
ry), river Zelenchuk at its fall to river Kuban’ in Nevinnomyssk: 1
larva. Komi republic, river Pechora, 29.VII.1925, coll. O. Tshernova:
11d°, 11%. Bashkortostan (= Bashkiria), river Ik, 23.VI1.1986, coll. N.
Kluge & E. Novikova: 5 L-S-1J", 4 L-S-1%2, 2 L-ST, 1 L-S%.

Larva. CuticULAR COLORATION: Head and thorax have
cuticle light brownish with lighter and darker areas; prono-
tum has poorly expressed light sigilla on darker background
(negative, if compare with Fig. 133). Thoracic pleura dark,
sterna colorless. Abdominal terga brown with various light
blanks; medioposterior sigilla poorly expressed, round (as in
Fig. 110); sterna at most part light. Legs light. Cerci light,
distally darkened.

HyPoDERMAL cOLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Body moderately widened. Frons some-
what projected above clypeus, without dens setae. Labrum has
medium proportions, its length somewhat exceeds 1/2 of width
(as in Fig. 111). Mandibles not blade-like (as in Fig. 102).
Labium as in Fig. 39, with paraglossal muscle oblique and fan-
like; 2™ palpomere with muscle; 3% palpomere wide, rounded,
with length subequal to width. Thoracic sterna have no promi-
nent subfurcal protuberances. Hind protoptera reduced to small

Figs 71-79. Acentrella/fg2 inexpectatum [Pseudocloeon]: 71 — tergalii I-11I and VII; 72 — head of male imago, dorsal view; 73 — the
same, lateral view; 74 — posterior margin of larval abdominal tergum VI; 75 — developing of subimaginal cerci and paracercus under larval
cuticle; 76 — larval paracercus; 77 — genitals of male imago, ventral view (muscles not shown); 78 — buds of subimaginal gonostyli folded

under larval cuticle; 79 — larval middle leg.

Puc. 71-79. Acentrella/fg2 inexpectatum [Pseudocloeon]: 71 — repramuu I-11I u VII; 72 — ronosa camua umaro, 1opcajibHo; 73 — T0
JKe, JatepanbHo; 74 — 3aguuil kpait VI teprurta Opromika JIW4MHKM; 75 — cyOMMaruHajdbHbIC LIEPKU U Mapanepk, pa3BUBAIOIIUECS MO
JIMYUHOYHON KyTHKYJIOH; 76 — naparepk JUYMHKY; 77 — IFeHUTaIlK caMlla UMaro, BEHTPAJIbHO (MBIIILI HE TIOKa3aHbl); 78 — 3auyaTKu
CyOMMaruHaIbHBIX TOHOCTHIICH, CII0KEHHbIC IO INUHHOYHON KYTHKYIOH; 79 — cpeaHss HOra INYUHKH.
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vestiges (as in Fig. 125). Legs thick: femur width about 1/3 of
femur length; tibia width about 1/5 of tibia length. Femora of all
legs have subequal length. On fore leg length of tibia shorter
than femur, 0.8-0.9 of femur length; on middle leg tibia shorter
and on hind leg shorter, about 0.6-0.7 of femur length. Tarsus of
middle and hind leg 0.5 of femur length; tarsus of fore leg longer,
0.6 of femur length. Patella occupies more than 1/2 of inner tibial
margin. Setae forming the regular row of on external margin of
femur long, with length exceeding 1/2 of femur width. Setae
forming the regular row on dorsal margin of tibia [see Acentrel-
la/fgl (3)] long, with length equal or exceeding tibia width;
second (external) row of setae absent. Claws with 9-10 denti-
cles; subapical setae vestigial. Abdominal terga moderately
widened: width of spread abdominal tergum II between tergalii
bases only 4 times exceeds its length. Abdominal terga with
large oval translucent scales, hind margins of terga without
distinctly expressed denticles (Fig. 74). Paired sternal fields of
dentate protuberances transverse, narrow, locate only laterad of
medioposterior sigilla (as in Fig. 99). Tergalii of middle pairs
relatively large, oval, 2-3 times longer than tergum, with width
1.5 times exceeding tergum length, 1.5 times longer than tergalii
of pairs I and VII (Fig. 71). Paracercus vestigial, without swim-
ming setae, but multisegmented (can have 3—6 segments) (Fig.
76); subimaginal vestige of paracercus develops in it with wastes
(Fig. 75). Cerci subequal 2/3 of body length. Primary swimming
setae well-developed: absent on 1-2 proximal segments; one or
a few on each next segment; about 12 setae with pressed
transverse bases on each middle segment; absent on several last
segments.

Subimago. CuticuLar coLoraTION. Thoracic sclerites
brown. Cuticle of legs light. Cuticle of abdomen light brown-
ish. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax dark brown. Turban eyes low
and wide (Figs 72-73), yellow. Legs pail, fore femur darkened.
On fore leg femur 1.15 times longer than in larva; tibia 1.5 of
femur length; tarsus longer than femur, ca. 1.4 of femur length.
On middle and hind leg femur has length as in larva; tibia 1.5
times longer than in larva and subimago; tarsus 1.1-1.2 times
longer than in larva. On middle and hind legs tarsus has 3 apical
spines: 192", 31 and 4™ tarsomeres are spine-bearing (as in Fig.
5) [see Acentrella/fg2 (4)]. Fore wing has basal sclerites dark
brown; veins light; pterostigma colorless, with several incom-
plete crossveins. Hind wings absent. Abdominal segments [I-V1
white; segments VII-X have terga dark brown, sterna whitish
with brown spots by sides and on basal part of unistyligers.
Gonostyli whitish. Penial bridge medially lacks sclerotized pro-
jection; gonovectes brown, slightly bent (Fig. 77); styligeral
muscle narrow (as in Fig. 3). Cerci whitish.

Imago, female. Head, thorax and abdomen dorsally yellow-
ocher, ventrally paler. Legs pale; fore femur dark ocher, with
apex light. On fore leg tarsus has 3 apical spines: 2™, 3™ and 4"
tarsomeres are spine-bearing; on middle and hind legs tarsus
also has 3 apical spines: 192", 3 and 4 tarsomeres are spine-
bearing (as in male) (as in Figs 4, 5) [see Acentrella/fg2 (4)].

Egg. Length about 0.18-0.2 mm. Chorion with striation:
entire surface consists of numerous thin longitudinal ridges
separated by grooves.

Dimension. Fore wing length 5 mm.

DISTRIBUTION. Europe and Urals.

C.1.1.3-2. Acentralla/fg2 gnom [Pseudocloeon]
(Figs 78—-87)
Systematic position: Acentrella/fgl—pm.Acentrella/fg2—

gr.inexpectatum.
Original binomen: Pseudocloeon gnom Kluge, 1983.

Subjective synonym: Pseudocloeon ultimum Miiller-Liebenau, 1985.

Possible binomina:

— Acenrella gnom;

— Baetis gnom;

— Baetis (Acentrella) gnom.

REFERENCES: Pseudocloeon gnom Kluge, 1983 (larva, ima-
20); Pseudocloeon ultimum Miiller-Liebenau, 1985 (larva); Baetis
(Acentrella) gnom: Tshernova et al., 1986 (imago); Novikova &
Kluge, 1987; Kluge, 1997b (larva); Acentrella gnom (= Pseudoc-
loeon ultimum): Waltz & McCafferty, 1987b.

MATERIAL. RUSSIA: Chitinskaya oblast’ (= Chita province),
river Ingoda near Alexandrovka, 30.VII-1.VIII.1994, coll. N. Kluge:
5 L-S-Id", 1 L-S-I%, 3 L-SJ, 2 L-S%, 3 larvae. Primorskiy kray
(Primorye territory): river Ussuri near Novo-Chuguevka, 24.VIIL. 1980,
coll. N. Kluge: 1 L-S%; close to natural reserve “Kedrovaya Pad”, river
Barabashevka (= Mongugay), 28.VI-4.VIIL.1980, coll. N. Kluge: 10
L-S-15" (including holotype), 1 L-S-1%, 20 larvae; same area, river
Narva (= Sidime), 12-20.VIL. 1980, coll. N. Kluge: 2 L-S-15". JAPAN:
Pref. Gifu, river Nagara, 18.X.1978, coll. A. Ponomarenko: 1 larva;
Hirishima-city, Uokiri, Asakita-ku, river Yoshiyama, 20.VIL.2000,
coll. I. Tatarenko: 1 larva.

Larva. CuTticuLAR coLORATION: Head and thorax have
cuticle light brownish with lighter and darker areas; prono-
tum has poorly expressed light sigilla on darker background
(Fig. 80; negative, if compare with Fig. 133). Thoracic pleura
dark, sterna colorless. Abdominal terga II-VIII nearly uni-
formly light brownish, with medial longitudinal blank close
to anterior margin; medioposterior sigilla poorly expressed,
round (as in Fig. 110). Terga IX—X and all sterna at most part
light. Legs light; femur with large diffusive brownish macula
at middle; articulations and apex of tarsus darkened. Cerci
and paracercus light.

HyPODERMAL COLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Body moderately widened. Frons
somewhat projected above clypeus, without dens
setae. Labrum short, length equal 1/2 of width. Mandibles
not blade-like, short, incisor and kinetodontium approximat-
ed with mola. Labium with paraglossal muscle oblique and
fan-like. Labial palp short and wide; 2™ palpomere with
muscle; 3" palpomere has length less than width. Mesoster-
num and metasternum each with a pair of pointed conic
subfurcal protuberances. Hind protoptera reduced to small
vestiges 0.05 mm length (as in Fig. 125). Legs thick (Fig. 83):
femur width about 1/3 of femur length; tibia width about
0.14-0.18 of tibia length. Femora of all legs have subequal
length. On fore leg tibia either equal or shorter than femur
(0.9 of femur length); on middle leg tibia shorter and on hind
leg shorter, about 0.7 of femur length. Tarsus of middle and
hind leg 0.5 of femur length; tarsus of fore leg longer, 0.6 of
femur length. Patella occupies more than 1/2 of inner tibial
margin. Setae forming the regular row of on external margin
of femur long, with length subequal to femur width. Setae
forming the regular row on dorsal margin of tibia [see Acen-
trella/fgl (3)] long, with length exceeding tibia width; second
(external) row of setae absent. Tarsus with less long setae on
outer margin, which form nearly regular row. Claws with 8—
11 denticles; subapical setae vestigial. Abdominal terga wid-
ened: width of spread abdominal tergum II between tergalii
bases 4-5 times exceeds its length. Abdominal terga with
numerous long translucent scales; hind margins of terga
without distinctly expressed denticles (Fig. 84). Paired ster-
nal fields of dentate protuberances transverse, narrow, locate
only laterad of medioposterior sigilla (as in Fig. 99). Tergalii
of pair I short, oval; tergalii [I-VII long and narrow, widened
toward apex (Fig. 81). Paracercus long, subequal 1/2 of cerci
length, with vestiges of primary swimming setae (Fig. 80)
(unlike other Acentrella/fgl); subimaginal vestige of pa-
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racercus develops in it with wastes. Cerci subequal 2/3 of
body length. Primary swimming setae well-developed: ab-
sent o 1-2 proximal segments; one or a few on each next
segment; about 8 setae with pressed transverse bases on each
middle segment; absent on several last segments.

Subimago. CuticuLar coLoraTION. Thoracic sclerites
brown. Cuticle of legs light. Cuticle of abdominal terga [-VIII
light brownish, tergum IX and sterna lighter. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax dark brown. Turban eyes
nearly cylindrical, slightly widened apically, strongly diver-
gent toward front and toward apex, so that distance between
facetted surfaces nearly equal 1/2 of facetted surface width
(Figs 85-86); their color orange, upper portion of stem light.
Legs pail; fore femur brownish, lighter toward apex. On fore
leg femur 1.15 times longer than in larva; tibia 1.7 of femur
length; tarsus longer than femur, ca. 1.6 of femur length. On
middle and hind leg femur and tarsus have length as in larva;
tibia 1.5 times longer than in larva and subimago. On middle
and hind legs tarsus has 3 apical spines: 18+2", 37 and 4%
tarsomeres are spine-bearing (as in Fig. 5) [see Acentrella/
fg2 (4)]. Fore wing has basal sclerites dark brown; veins
light; pterostigma colorless, with several incomplete cross-
veins. Hind wings absent. Abdominal segments II-VI whit-
ish, with darkened tracheal trunks. Segments VII-IX have
terga dark-brown; sterna with dark brown margins and whit-
ish median part. Segment X light. Gonostyli whitish. Penial
bridge medially lacks sclerotized projection; gonovectes
brown, slightly bent (Fig. 87). Styligeral muscle narrow (as in
Fig. 3). Cerci whitish.

Imago, female. Head, thorax and abdomen ocher-yel-
low; mesonotum with narrow median brown line. Fore legs
ocher, middle and hind legs lighter. On fore leg tarsus has 3
apical spines: tarsomeres 2", 3" and 4™ are spine-bearing; on

middle and hind legs tarsus also has 3 apical spines: 1*+2",
3and 4" tarsomeres are spine-bearing (as in male) (as in Figs
4, 5) [see Acentrella/fg2 (4)].

Egg. Length about 0.1-0.15 mm. Chorion with striation:
entire surface consists of numerous thin longitudinal ridges
separated by grooves.

Dimension. Fore wing length 3—4 mm.

DISTRIBUTION. East of Asia: south of East Siberia and
Russian Far East, Japan, Taiwan.

C.1.1.4. Group sibiricum
(Figs 14-17, 88—116, 121-122)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.sibiricum.

This group differs from most other Acentrella/fgl (and
most Turbanoculata in general) by loss of muscle in the 2™
segment of labial palp (Fig. 101). Larval abdominal terga are
short and wide, much wider than sterna, thus abdomen is
strongly convex dorsally and flattened ventrally (Figs 14,
17); if spread abdominal tergum II on slide, distance between
tergalii bases divided to length varies from 5 to 6 (among
other Acentrella/fgl it varies from 4 to 5 — Table 2). Hind
wings absent.

SPECIES COMPOSITION: sibiricum [Pseudocloeon],
diptera sp.n. [Acentrella] and scabriventris sp.n. [Acentrella].

C.1.1.4-1. Acentrella/fg2 sibiricum |Pseudocloeon]
(Figs 14-17, 88-98, 121-122)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.sibiricum.

Original binomen: Pseudocloeon sibiricum Kazlauskas, 1963.

Subjective synonym: Acentrella glareosa Sroka & Arnekliev,
2010, syn.n.

Possible binomina:

— Acenrella sibirica;

Figs 80-87. Acentrella/fg2 gnom [Pseudocloeon]: 80 — mature male lava, dorsal view; 81 — tergalii I-III and VII; 82 —buds of
subimaginal gonostyli folded under larval cuticle; 83 — larval middle leg; 84 — posterior margin of larval abdominal tergum VI; 85 — head
of male imago, lateral view; 86 — the same, dorsal view; 87 — genitals of male imago, ventral view (muscles not shown).

Puc. 80-87: Acentrella/fg2 gnom [Pseudocloeon]: 80 — 3penas nuuunka, nopcanbo; 81 — tepramuu I-111 u VII; 82 —3auatku
CyOMMaruHaJIbHBIX TOHOCTHIICH, CIIOMKEHHBIE IO/ JINUMHOYHON KYTHKYJIOH; 83 — cpenHsist Hora THInHKH; 84 — 3anHuil kpait VI teprura
OpIOIIKa TMYMHKH; 85 — rojioBa camiia UMaro, JaTepaibHo; 86 — TO XKe, TOPCATBbHO; 87 — I'eHUTAINU CaMIla UMaro, BEHTPAJILHO (MBIIIIIBI
HE [I0KA3aHBl).



26 N.J. Kluge, Eu.A. Novikova

— Baetis sibiricus;

— Baetis (Acentrella) sibiricus.

REFERENCES: Pseudocloeon sp. Nr.3: Sukackiene, 1962 (lar-
va); Pseudocloeon sibiricum Kazlauskas, 1963 (larva); Baetis (Acen-
trella) sibiricus: Tshernova & al., 1986 (imago, partim); Novikova
& Kluge, 1987; Kluge, 1995 (larva, holotypus); Kluge, 1997b (lar-
va); Acentrella sibirica: Waltz & McCafferty, 1987b; Acentrella
glareosa Sroka & Arnekliev, 2010 (larva). For the species wrongly
identified as Pseudocloeon sibiricum by Kluge, 1980 and Tsherno-
va et al., 1986 — see below, diptera [Acentrella).

MATERIAL. RUSSIA: Altaiskiy kray (= Altai territory): river
Biya near Biysk, 23.I1X.1937, coll. S. Levanidova: 1 larva. Altai
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republic: river logach near logach, 28.VIII.1987, coll. N. Kluge: 1 L-
S-19; Gorno-Altaysk, 7.VIII.1987, coll. N. Kluge: 1 L-S-15".
Irkutskaya oblast’ (= Irkutsk province), river Elovka in Ust’-Uda,
3.VIIL.1959: larvae (including holotype). Primorskiy kray (= Pri-
morye territory): river Ussuri in Bulyga-Fadeevo, 1-10.VIII.1980,
coll. N. Kluge: 11 L-S-Id", 6 L-S-19, 5 L-SJ", 8 L-S%; river Baraba-
shevka (= Mongugay) near natural reserve “Kedrovaya Pad’”,
5.VII.1963, coll. Nochvina: 1 larva; 29-30.VI1.1980, coll. N. Kluge:
2 L-S-10". KAZAKHSTAN, East Kazakhstan, river Irtysh near Ust’-
Kamenogorsk, 5.1X.1957, coll. O. Martynova: 2 larvae. MONGO-
LIA: Ovorhangay, river Orhon-gol near Harhorin, 3-7.1X.1997,
coll. N. Kluge: 21 L-S-1C", 14 L-S-1%, 5 L-ST, 10 L-S%, 80 larvae.

Figs 88-98. Acentrella/fg2 sibiricum [ Pseudocloeon]: 88 — posterior margin of larval abdominal tergum VI (holotypus); 89 — proximal part

of larval hind tibia (holotypus); 90 — imaginal mesonotum, lateral view; 91 — buds of subimaginal gonostyli folded under larval cuticle; 92 —
tergalii I-1II and VII; 93 — labrum; 94 — middle segments of larval cercus; 95 — exposed part of penial bridge; 96 — genitals of male imago
(gonovectes and muscles not shown); 97 — genitals of male imago, another specimen (muscles not shown); 98 — head of male imago, lateral view.

Puc. 88-98. Acentrella/fg2 sibiricum [ Pseudocloeon]: 88 — 3annuii kpaii VI teprura Opromika TH4MHKY (TOJI0THI); 89 — MpOKCUMaIbHAsS
9acThb 3a(HEil FOJICHN TMYUHKH (rosiotu); 90 — NMarnHaibHbIH ME30HOTYM, JIaTepanbHo; 91 — 3a4yaTky cyOMMaruHaibHbIX TOHOCTHIICH,
CJIO’KEHHBIC TI0/1 INYNHOYHOM KYTUKYI0i; 92 — tepramuu [-11I u VII; 93 — BepxHss ryda; 94 — cpeaHue YWICHUKHU 1IepKa JINYUHKH; 95 —
OTKpBITasl YaCTh MOCTA II€HKCA; 96 — reHUTaIny CaMIlla UMaro, BEHTPaJIbHO (TOHOBEKTHCHI M MBIILIIBI HE TOKA3aHbl); 97 — reHUTalIuu camiua
UMaro, Apyroi sK3eMIusap (MBIIILBI HE TTOKa3aHbl); 98 — rojoBa camiia UMaro, JaTepanbHoO.
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Ulaanbaatar (= Ulan Bator): river Tuul-gol above Ulaanbaatar near
bridge Nalayh — Tereldzh, 9-10.VIIL, 12.1X.1997, coll. N. Kluge: 5
larvae; river Tuul-gol below Ulaanbaatar near Sangino, 11—
12.VIIL.1997, coll. N. Kluge: 4 larvae. KOREA: Ullung island,
Tacha, 3.VIII.1983, coll. Y. Bae: 4 larvae. JAPAN: pref. Gifu, river
Nagara, 18.X.1978, coll. A. Ponomarenko: 1 larva.

Larva. CuticuLAaR cOLORATION: Head and thorax can be
nearly unicolor or have cuticle brown with diffusive lighter
and darker areas; sometimes pronotum has dark sigilla (as in
Fig. 133). Thoracic pleura dark, sterna colorless. Abdominal
terga brown with diffusive light blanks; medioposterior sigil-
la darker than background, on anterior terga slightly trans-
verse, on posterior terga round (as in Fig. 110); sterna at most
part light. Femora light with diffusive brownish areas; tibiae
and tarsi diffusively darkened apically. Cuticle of cerci uni-
formly light.

HypPoDERMAL coLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Body markedly widened. Frons some-
what projected above clypeus, without dens setae. Labrum
short, length equal 1/2 of width (Fig. 93). Mandibles not
blade-like (as in Fig. 102). Labium as in Figs 100-101, with
paraglossal muscle oblique and fan-like; 2™ palpomere short,
without muscle; 3™ palpomere wide, rounded. Mesosternum
and metasternum each with a pair of pointed conic subfurcal
protuberances. Hind protoptera reduced to small vestiges (as
in Fig. 125). Legs thick: femur width more than 1/3 of femur
length; tibia width about 0.15-0.18 of tibia length. Femora of
all legs have subequal length. On fore leg length of tibia
subequal or less than length of femur; on middle leg tibia
shorter and on hind leg shorter, about 0.7-0.8 of femur
length. Tarsus of middle and hind leg 0.5 of femur length;
tarsus of fore leg longer, 0.6 of femur length. Patella occupies
about 1/2 of inner tibial margin. Setae forming the regular
row of on external margin of femur dense and long, with
length subequal to femur width; near apex of femur located
densely and irregularly. Setae forming the regular row on
dorsal margin of tibia [see Acentrella/fgl (3)] long, with
length exceeding tibia width. At least middle and hind tibiae
have second (external) regular row of setae, whose length
slightly shorter than tibia width. Tarsi of middle and hind
legs also with 2 regular rows of setae. Claws with 6-10
denticles; subapical setae vestigial [ Sroka & Arnekliev, 2010:
Figs 21, 22)]. Abdominal terga strongly widened: width of
spread abdominal tergum II between tergalii bases 6 times
exceeds its length. Abdominal terga smooth, with long band-
like translucent scales; hind margins of terga without denti-
cles (Fig. 88). Paired sternal fields of dentate protuberances
transverse, narrow, locate only laterad of medioposterior
sigilla (as in Fig. 99). Tergalii of all pairs subequal, 2 times
longer than tergum, with width exceeding tergum length (Fig.
92). Paracercus vestigial, one-segmented, subimaginal ves-
tige of paracercus develops in it without wastes. Cerci sub-
equal to body length. Primary swimming setae developed:
absent on a dozen proximal segments; one or a few on each
next segment; about 8—10 setae with pressed transverse bases
on each middle segment (Fig. 94); absent on several last
segments.

Subimago. CuticuLarR coLoraTION. Thoracic sclerites
brown. Cuticle of legs light, tarsi darkened. Cuticle of ab-
dominal segments [-VIII light brownish; cuticle of segments
IX—X contrastingly lighter, often colorless. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thoracic sclerites dark brown.
Turban eyes moderately wide (Fig. 98), orange. Fore leg has
femur brownish, tibia yellowish with apex brownish, tarsus

yellowish. Middle and hind legs have femur light brownish,
darker in distal part, tibia and tarsus yellowish. On middle
and hind legs tarsus has 3 apical spines: 18+2", 37 and 4%
tarsomeres are spine-bearing (as in Fig. 5) [see Acentrella/
fg2 (4)]. Fore wing has basal sclerites brown; veins light;
pterostigma colorless, with about 10 incomplete crossveins.
Abdomen with all terga brown; sterna lighter, ocher, with
brownish lateral margins. 1% segment of gonostylus slightly
narrowed toward apex, 2™ segment widened toward apex, 3
segment not long, not curved; penial bridge medially with a
prominent small roundish sclerotized projection; each
gonovectis sharply bent, originates from lateral penial sclero-
tization by wide base (Figs 95-97). Styligeral muscle narrow
(as in Fig. 3). Cerci yellowish-whitish.

Imago, female. Head, thorax, legs and abdomen ocher,
lighter than in male. On fore leg tarsus has 3 apical spines: 2™,
3 and 4™ tarsomeres are spine-bearing; on middle and hind
legs tarsus also has 3 spines: 1942, 3 and 4" are spine-
bearing (as in male) (as in Figs 4, 5) [see Acentrella/fg2
(4)]. tarsomeres

Egg. Length about 0.15 mm. Surface without striation or
reticulation, with fine irregular roughness only.

Dimension. Fore wing length 5 mm.

DISTRIBUTION. Altai, East Siberia, Mongolia, Russian
Far East, Korea, Japan.

C.1.1.4-2. Acentrella/fg2 diptera sp.n. [Acentrella)
(Figs 99-112)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.sibiricum.

Original binomen: Acentrella diptera Kluge & Novikova, sp.n.

Possible binomina:

— Acenrella diptera;

— Baetis dipterus;

— Baetis (Acentrella) dipterus.

REFERENCES: Pseudocloeon sibiricum: Kluge, 1980 (non
Pseudocloeon sibiricum Kazlauskas, 1963) (larva, imago); Baetis
(Acentrella) sibiricus: Tshernova & al., 1986: Fig. 28 (imago).

MATERIAL. Holotype: L-S-15", RUSSIA, Primorskiy kray (=
Primorye Territory), Verhne-Ussuriyskiy (= Upper-Ussuri) research
station of Biological Institute, 35 SW Chuguevka, 3.VIIL.1980, coll.
N. Kluge, specimen [XXX](13)80. Paratypes: RUSSIA: Taymyr-
skiy (Dolgano-Nenetskiy) avtonomnyy okrug (= Taymyr autono-
mous region), river Ekhilakh (left tributary of river Kotuy 30 km
above mouth of river Medvezh’ya, 30.VII-2.VIII.1979, coll. N.
Kluge: 2 L-S-Id", 1 L-S-I2, 1 L-SJ, 1 larva. Khabarovskiy kray (=
Khabarovsk territory), near Obluch’e, basin of river Listvenichnaya,
28.VIL.1976, coll. A. Mikheev & N. Sinitshenkova: 1 larva; the
same place, 30.VII-5.VIIL. 1984, coll. N. Kluge: 2 larvae. Primorskiy
kray (= Primorye Territory): basin of river Bikin, river Bolshaya
Svetlovodnaya (= Biamo), 40 km above mouth, 24.VII.1976, coll.
V. Zherichin: 1 larva; near mouth of river Londo, 14.1X.1977, coll.
V. Zherichin: 1 larva. The same locality as holotype (35 SW Chu-
guevka), 1-3.VIIL.1980, coll. N. Kluge: 1 L-S-IJ", 1 L-S-1%, 5
larvae. Natural reserve “Kedrovaya Pad’” and river Barabashevka
(=Mangugay), 24.VI-10.VII.1980, coll. N. Kluge: 1 L-S-1J", 6 L-S-
19, 6 L-STJ", 1 L-S%, 36 larvae. Sikhote-Alin natural reserve, river
Yasnaya, 8.VIIL.1990, coll. N. Kluge: 1 L-S-IC". Magadanskaya
oblast’ (= Magadan province), river Khasyn near Khasyn,
27.VII1.1978, coll. V. Zherichin & N. Sinitshenkova: 3 larvae.

Larva. CuticULAR COLORATION: Head and thorax have cuti-
cle brown with diffusive lighter and darker areas; sometimes
pronotum has dark sigilla (as in Fig. 133). Thoracic pleura
dark, sterna colorless. Abdominal terga brown with diffusive
light blanks; medioposterior sigilla darker than background,
on anterior terga slightly transverse, on posterior terga round
(Fig. 110); sterna at most part light. Femora light with diffusive
brownish areas; tibiae and tarsi diffusively darkened apically.
Cuticle of cerci uniformly light.
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Figs 99—104. Acentrella/fg2 diptera sp.n. [Acentrella], larva: 99 — abdominal sternum VI (holotype); 100 — labium, apical view;
101 — half of labium, ventral view (muscles shown by interrupted lines); 102 — left mandible; 103 — claw; 104 — tibia and tarsus of right
hind leg (holotype); FDP — field of dentate protuberances; MA — medioanterior sigillum; MP — medioposterior sigillum.

Puc. 99-104. Acentrella/fg2 diptera sp.n. [Acentrella], nuuunka: 99 — sx3yBuii VI crepuura Opromuka (roorun); 100 — HiokHss Ty06a,
anuKkasibHO; 101 — monoBrHa HIDKHEH T'yOBI, BEHTPAIbHO (MBIIIIE! TOKA3aHEI IPEPEIBUCTBIME THHUAME); 102 — neBast mannnOymna; 103 —
KOroTok; 104 — rosieHs u Janka npaoii 3agueid Horu (rosiotun); FDP — none 3y04arteix 0yropkos; MA — MequaabHO-NIEPEAHAS CUTHILIA;
MP — MeauanbHO-3aHss1 CUTHILIA.



Systematics of the mayfly taxon Acentrella, with description of new species 29

HyroDpERMAL coLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Body markedly widened. Frons some-
what projected above clypeus, without dens setac. Labrum has
medium proportions, its length somewhat exceeds 1/2 of width
(Fig. 111). Mandibles not blade-like (Fig. 102). Labium with
paraglossal muscle oblique and fan-like; 2™ palpomere short,
without muscle; 3" palpomere wide, rounded (Figs 100-101).
Mesosternum and metasternum each with a pair of pointed
conic subfurcal protuberances. Hind protoptera reduced to
small vestiges (as in Fig. 125). Legs not as thick as in sibiricum
[P.]: femur width 3.5 times less than femur length; tibia width
about 0.16 of tibia length. Femora of all legs have subequal
length. On fore leg length of tibia subequal to length of femur;
on middle leg tibia shorter and on hind leg shorter, about 0.8—
0.9 of femur length. Tarsus of middle and hind leg 0.5 of femur
length; tarsus of fore leg longer, 0.7 of femur length. Tibia and
tarsus not thick: tibia width about 0.13 of length. Patella
occupies about 1/2 of inner tibial margin. Setae forming the
regular row of on external margin of femur dense and long,
with length subequal to femur width; near apex of femur
located densely and irregularly. Setac forming the regular row
on dorsal margin of tibia [see Acentrella/fgl (3)] long, with
length exceeding tibia width. Second (external) row of setae
absent (unlike sibiricum [P.]); on its place only irregularly
located setae present (Fig. 104). Tarsus in proximal half has a
regular row of setae similar to setae on tibia, but smaller (Fig.

104). Claws with 7-10 denticles; subapical setac vestigial.
Abdominal terga strongly widened: width of spread abdominal
tergum II between tergalii bases 5—6 times exceeds its length.
Abdominal terga with long narrow translucent scales; hind
margins of terga with sparse pointed spine-like denticles (Fig.
105) (unlike sibiricum [P.]). Paired sternal fields of denticulate
protuberances compact, transverse, widely separated; on ster-
na II-VIII these fields locate only laterad of medioposterior
sigilla, thus median space between fields is subequal to width
of each field, and longitudinally each field includes 5-7 den-
ticulate protuberances only (Fig. 99); on sternum IX (which
has no medioposterior sigilla) space between fields a little less
than width of each field, and longitudinally each field includes
7-10 denticulate protuberances (the same in sibiricum [P.] and
most other species, in contrast to scabriventris [Acentrella)).
Tergalii not large, tergalii of all pairs subequal, 1.5-2 times
longer than tergum, with width subequal to tergum length.
Paracercus vestigial, one-segmented, subimaginal vestige of
paracercus develops in it without wastes. Cerci subequal to
body length. Primary swimming setae developed: absent on a
dozen proximal segments; one or a few on each next segment;
about 8—10 setae with pressed transverse bases on each middle
segment (as in Fig. 94); absent on several last segments.
Subimago. CuticuLarR coLoraTION. Thoracic sclerites
brown. Cuticle of legs light brownish, with knees darker.
Cuticle of abdomen light brownish. Wings light.
HYPODERMAL COLORATION. As in imago.

Figs 105-112. Acentrella/fg2 diptera sp.n. [Acentrella]: 105 — posterior margin of larval abdominal tergum VI; 106 — buds of

subimaginal gonostyli folded under larval cuticle; 107 — head of male imago, lateral view; 108 — exposed part of penial bridge; 109 —
genitals of male imago (muscles not shown) (holotype); 110 — median part of larval tergum V and anterior margin of tergum VI (two muscles
shown by interrupted lines); 111 — labrum; 112 — margin of tergalius; MA — medioanterior sigillum; MP — medioposterior sigillum.

Puc. 105-112. Acentrella/fg2 diptera sp.n. [Acentrella]; 105 — 3aguuii xpait VI teprura Opromka nuuuakn; 106 — 3avaTku
CyOMMaruHaJbHbIX TOHOCTUIICH, CII0KEHHbIE O] TMYMHOYHON KYTHKYI10i1; 107 —rosioBa camiia uMaro, jatepaibHo; 108 — oTkpbiTas yacTsb
MocTa nenuca; 109 — reHuTanuM caMiia UMaro, BEHTPalIbHO (MBIIIIE! He ITOoKa3aHbl) (ToxoTun); 110 — MexnanbHas yacth V Teprura u
nepeanuit kpait VI Tepruta TnunHKa (JIBE MBIIILBI TOKAa3aHbI IPEPBIBUCTHIMU JTHHUAMHE); 111 — BepxHss ry6a; 112 — kpaii tepramun; MA
— MejAuanbHO-IepenHss curmuia; MP — MennanbHO-3aqHAS CUTHILIA.
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Imago, male. Head and thoracic sclerites dark brown.
Turban eyes moderately wide (Fig. 107), orange. Fore leg has
femur brownish, tibia yellowish with apex brownish, tarsus
yellowish. Middle and hind legs have femur light brownish,
darker in distal part, tibia and tarsus yellowish. On fore leg
femur 1.15 times longer than in larva; tibia 2 times longer than
femur; tarsus nearly as long as tibia. On middle and hind leg
femur and tarsus have length as in larva; tibia 1.2 times longer
than in larva, so on hind leg tibia shorter, about 0.9 of middle
tibia length. On middle and hind legs tarsus has 3 apical spines:
1s42md, 3 and 4™ tarsomeres are spine-bearing (as in Fig. 5)
[see Acentrella/fg2 (4)]. Fore wing has basal sclerites brown;
veins light; pterostigma colorless, with about 10 anatomizing
crossveins. Abdomen with all terga brown; sterna lighter,
ocher, with brownish lateral margins. Unistyligers relatively
long, median side with shallow projections in middle and at
apex. Apical (3") segment of gonostylus has moderate length
(2.5 times shorter than 2™ segment), longest at its outer side,
thus apex is asymmetric in ventral or dorsal view; penial bridge
medially with sharp narrow truncate projection; each gonovec-

tis sharply bent, originates from lateral penial sclerotization by
wide base (Fig. 109). Styligeral muscle narrow (as in Fig. 3).
Cerci uniformly pale.

Imago, female. Head, thorax, legs and abdomen ocher,
lighter than in male. On fore leg tarsus has 3 apical spines: 2™,
37 and 4™ tarsomeres are spine-bearing; on middle and hind
legs tarsus also has 3 apical spines: 15+2", 3% and 4" tar-
someres are spine-bearing (as in male) (as in Figs 4, 5) [see
Acentrella/fg2 (4)].

Egg. Length about 0.13-0.15 mm. Surface without stria-
tion or reticulation, with fine irregular roughness only.

Dimension. Fore wing length 5-6 mm.

COMPARISON. Formerly diptera [A.] was confused
with sympatric species sibiricum [P.]; larva of diptera [A.]
differs from sibiricum [ P.] by absence of second regular setal
row on middle and hind tibiae (Fig. 104); male imago differs
by truncate shape of sclerotized median projection on penial
bridge (Fig. 108); subimago differs by color of IX abdominal
segment, whose cuticle is as dark as on other abdominal
segments.

MA

117

Figs 113—117. 113—-116 — Acentrella/fg2 scabriventris sp.n. [Acentrella]: 113 — larval exuviae of abdominal sternum VI; 114 —
genitals of male imago, ventral view (muscles not shown) (holotype); 115 — tergalii I-1IT and VII; 116 —buds of subimaginal gonostyli folded
under larval cuticle; 117 — Acentrella/fg2 sp. (China), the same; MA — medioanterior sigillum; MP — medioposterior sigillum.

Puc. 113-117. 113-116 — Acentrella/fg2 scabriventris sp.n. [Acentrella]: 113 — nuuaunounslit 9x3yBuit VI crepuura Opromka; 114 —
TeHUTAJINH CaMIla ©IMaro, BEHTPaJIbHO (MBIMIIBI He IToKa3aHsl) (roorumn); 115 — repramuu I-111 u VII; 116 — 3auatku cyOnMaruHaIbHBIX
TOHOCTHJICH, CIIOKEHHBIE TIO/1 IMYMHOYHOM KyTHKY0ii; 117 — Acentrella/fg2 sp. (Kuraii), To xe; MA — MenuanbHO-TIEpeHssS CUTHILIA;

MP — MeauanbHO-3aHSS CUTHILIA.
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New Siberian species diptera [A4.] is closely related to the
new Middle-Asian species scabriventris [A.]; larva of dip-
tera [A.] differs from scabriventris [A.] by non-widened
fields of denticulate protuberances on abdominal sterna; male
imago differs by presence of a narrow prominent projection
on penial bridge (Fig. 108).

New species diptera [A.] is similar to latum Miiller-Lie-
benau, 1985 [Pseudocloeon], which is described as larvae from
Taiwan; latum [P.] differs form diptera [A4.] by less number of
denticles on mola of left mandible [Miiller-Liebenau, 1985: Fig.
4e], shorter denticles on claws [ibid.: Fig. 4k] and antennae with
“basal segments covered by head capsule”.

DISTRIBUTION. East Siberia and Russian Far East.

C.1.1.4-3. Acentrella/fg2 scabriventris sp.n. [Acentrella]
(Figs 113-116)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2—
gr.sibiricum.

Original binomen: Acentrella scabriventris Kluge & Novikova,
Sp.n.

b Possible binomina:

— Acenrella scabriventris;

— Baetis scabriventris;

— Baetis (Acentrella) scabriventris.

REFERENCES: Baetis (Acentrella) tonneri: Kluge, 1997b (non
Braasch & Soldan, 1983) (larva).

MATERIAL. Holotype: L-S-10", KYRGYZSTAN, river Talas
near Talas, 31.V.1986, coll. N. Kluge, specimen [IV](20)86. Paratypes:
The same locality, 28.V-11.VI.1986: 17 L-S-15", 12 L-S-I%, 4 L-ST,
2 L-S?, 12 larvae. TAJIKISTAN, river Yasman near Hait (tributary of
Surkhob, N of Tojikobod), 13-16.VIIL.1981, coll. N. Kluge: 1 L-S-
107, 2 L-S-19, 1 L-S%, 1 larva. KAZAKHSTAN, South Kazakhstan,
Karatau ridge, road Kentau— Chulakkurgan, near Achisay, 4—6.V.1988,
coll. V. Lukhtanov: 1 I/SJ".

Larva. CuticuLAR cOLORATION: Head and thorax have cuti-
cle brown with diffusive lighter and darker areas; pronotum
has dark sigilla (as in Fig. 133). Thoracic pleura dark, sterna
colorless. Abdominal terga brown with diffusive light blanks;
medioposterior sigilla darker than background, on anterior
terga slightly transverse, on posterior terga round (as in Fig.
110); sterna at most part light. Femora light, with diffusive
longitudinal brownish maculae; tibiae light, distal parts of tarsi
dark. Cuticle of cerci uniformly brown.

HypoDERMAL coLORATION: Hypoderm without contrasting
markings.

SHAPE AND SETATION: Body markedly widened. Frons some-
what projected above clypeus, without dens setae. Labrum has
medium proportions, its length somewhat exceeds 1/2 of width
(as in Fig. 111). Mandibles not blade-like (as in Fig. 102).
Labium as in Figs 100-101, with paraglossal muscle oblique
and fan-like; 2™ palpomere short, without muscle; 3™ pal-
pomere wide, rounded. Mesosternum and metasternum each
with a pair of pointed conic subfurcal protuberances. Hind
protoptera reduced to small vestiges (as in Fig. 125). Legs not
as thick as in sibiricum [P.]: femur width 3.5 times less than
femur length; tibia width about 0.16 of tibia length. Femora of
all legs have subequal length. On fore leg length of tibia
subequal to length of femur; on middle leg tibia shorter and on
hind leg shorter, about 0.8-0.9 of femur length. Tarsus of
middle and hind leg 0.5 of femur length; tarsus of fore leg
longer, 0.6 of femur length. Tibia and tarsus not thick: tibia
width about 0.13 of length. Patella occupies about 1/2 of inner
tibial margin. Setae forming the regular row of on external
margin of femur dense and long, with length subequal to femur
width; near apex of femur located densely and irregularly.
Setae forming the regular row on dorsal margin of tibia [see
Acentrella/fgl (3)] long, with length exceeding tibia width.
Second (external) row of setae absent (unlike sibiricum [P.]);

on its place only irregularly located setae present (as in Fig.
104). Tarsus has a regular row of setae similar to setae on tibia.
Claws with 7-10 denticles; subapical setae vestigial. Abdom-
inal terga strongly widened: width of spread abdominal tergum
I between tergalii bases 6 times exceeds its length. Abdominal
terga with long narrow translucent scales; hind margins of
terga with sparse pointed spine-like denticles (as in Fig. 105)
(unlike sibiricum [P.]). Paired sternal fields of denticulate
protuberances enlarged: on sterna II-VIII these fields are
oblique, locate laterad and posteriad of medioposterior sigilla,
thus median space between fields much less than width of each
field; longitudinally each field includes up to 15 denticulate
protuberances (Fig. 113); on sternum IX (which has no medi-
oposterior sigilla) space between fields also much less than
width of each field. Tergalii relatively large, tergalii of all pairs
subequal, 2 times longer than tergum, with width exceeding
tergum length (Fig. 115). Paracercus vestigial, one-segmented,
subimaginal vestige of paracercus develops in it without wastes.
Cerci subequal to body length. Primary swimming setae devel-
oped: absent on a dozen proximal segments; one or a few on
each next segment; about 8 setae with pressed transverse bases
on each middle segment (as in Fig. 94); absent on several last
segments.

Subimago. CuticuLarR coLoraTION. Thoracic sclerites
brown. Cuticle of legs light brownish, with knees and tarsi
darker. Cuticle of abdomen light brownish. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thoracic sclerites dark brown.
Turban eyes moderately wide, orange. Fore leg has femur
brownish, tibia yellowish with apex brownish, tarsus yellow-
ish. Middle and hind legs have femur light brownish, darker
in distal part, tibia and tarsus yellowish. On fore leg femur 1.1
times longer than in larva; tibia 1.7 times longer than femur;
tarsus nearly as long as tibia. On middle and hind leg femur
and tarsus have length as in larva; tibia 1.1 times longer than
in larva, so on hind leg tibia shorter, about 0.9 of middle tibia
length. On middle and hind legs tarsus has 3 apical spines:
1*4+2nd, 37 and 4™ tarsomeres are spine-bearing (as in Fig. 5)
[see Acentrella/fg2 (4)]. Fore wing has basal sclerites brown;
veins light; pterostigma colorless, with about several incom-
plete crossveins. Abdomen with all terga brown; sterna light-
er, ocher, with brownish lateral margins. Unistyligers rela-
tively long, median side with shallow projections in middle
and at apex. 1% segment of gonostylus narrowed toward apex,
2 segment widened toward apex, 3™ segment not long, not
curved; penial bridge medially with a shallow wide sclero-
tized projection (in contrast to dipterus [B.] and sibiricum
[P.]); each gonovectis sharply bent, originates from lateral
penial sclerotization by wide base (Fig. 114). Styligeral mus-
cle narrow (as in Fig. 3). Cerci uniformly pale.

Imago, female. Head, thorax, legs and abdomen ocher,
lighter than in male. On fore leg tarsus has 3 apical spines: 2™,
3 and 4™ tarsomeres are spine-bearing; on middle and hind
legs tarsus also has 3 apical spines: 1542, 3 and 4™ tar-
someres are spine-bearing (as in male) (as in Figs 4, 5)
[seeAcentrella/fg2 (4)].

Egg. Length about 0.14-0.15 mm. Surface without stria-
tion or reticulation, with fine irregular roughness only.

Dimension. Fore wing length 5-6 mm.

DISTRIBUTION. Middle Asia.

COMPARISON. The new Middle Asian species scabrivn-
tris [Acentrella] is closely related to the new Siberian species
diptera [Acentrella]; larva of scabriventris [A.] differs from
diptera [A.] only by widened fields of denticulate protuberances
on abdominal sterna (Fig. 113); male imago differs by absence of
a prominent median projection on penial bridge (Fig. 114).
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Comments. Braasch and Soldan [1983] described from
high mountains of Middle Asia the species, which they
called Baetiella tonneri. Judging by figures, this species
should belong not to Baetiella, but to Acentrella [Waltz &
McCafferty, 1987b; Kluge, 1997b]. According to the orig-
inal description, tonneri [Baetiella] has only 3—5 denticles
on each claw, while scabriventris [Acentrella] has 7-10
denticles. As far as we know, only one species of Acentrella
occurs in the high Middle Asian mountains, so the descrip-
tion of Baetiella tonneri contains error either in morpholog-
ical characters, or in location. Its type specimens are lost.
The name Baetiella tonneri Braasch and Soldan, 1983
should be regarded as nomen dubium.

C.1.1.5. Uncertain group: Acentrella/fg2 sp. C
(Fig. 117)

Systematic position: Acentrella/fgl—pm.Acentrella/fg2.

MATERIAL. 1 mature male larva with label: “CHINA, Yang
Chi shidu Dashag Li Tang He Kou, S. 1991”.

Larva. Similar to sibiricum [ Pseudocloeon] by presence
of a regular second row of long setae on hind tibiae; differs
from sibiricum [ Pseudocloeon] by multisegmented vestige of
larval paracercus, in which subimaginal paracercus develops
with wastes (Table 2).

Imago, male. Unknown. Judging by subimaginal parts
developed in mature larva, on middle and hind legs tarsus has
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3 apical spines: 18+2" 3" and 4" tarsomeres are spine-
bearing (as in Fig. 5). Subimaginal genital buds folded under
larval cuticle have peculiar shape, with 2" segment thick and
3 segment long and narrow (Fig. 117). Styligeral muscle
narrow (as in Fig. 3).

C.1.2. Jubabaetis/g1
(Figs 123-187, 189-206)

Systematic position: Acentrella/fgl—Jubabaetis/gl.

Hierarchical typified name: Jubabaetis/gl (incl. Tanzaniops)
[g: Jubabaetis Miiller-Liebenau, 1980, typus J. pescadori Miiller-
Liebenau, 1980 (design. orig.)].

Possible ranking names in non-phylogenetic classifications:

— genus Jubabaetis,

— subgenus Jubabaetis in genus Acentrella;

— subgenus Jubabaetis in genus Baetis.

This holophyletic taxon is circumscribed here for the first
time. It is characterized by a unique autapomorphy and consists
of species formerly placed to the African genus Tanzaniops and
the Oriental genera Liebebiella, Jubabaetis and Platybaetis.

Autapomorphy.

(1) Flat projections, forming a row on mola of left mandi-
ble, are very small and petiolate; they begin at a distance from
the distal molar projection, so that several small pointed
denticles locate between them and the distal molar projection
(Figs 136, 154, 168, 193, 202). In other Acentrella/fgl flat

y

Figs 118-122. Eggs: 118—119 — chantauensis [Baetis]; 120 — inexpectatum [Pseudocloeon); 121 — sibiricum [Pseudocloeon]; 122

— the same, enlarged fragment.

Puc. 118-122. Siina: 118—119 — chantauensis [Baetis]; 120 — inexpectatum [Pseudocloeon);121 — sibiricum [Pseudocloeon]; 122

— TO e, yBeINUCHHBII (hparMeHT.
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denticles, forming a row on mola of left mandible, are longer
than 1/2 of the distal molar projection and begin close to it
(Fig. 102).

Characters of unclear phylogenetic status.

(2) Fore tarsus of female imago and subimago has 2 apical
spines: 2™ and 3™ tarsomeres are spine-bearing; 4" tarsomere
(penultimate, with stretched apical-ventral angle) lacks apical-
ventral spine. Initially, tarsus of middle and hind leg of both
sexes retains 3 apical spines, i.e. 4" tarsomere is spine-bearing,
as in the plesiomorphon Acentrella/fg2 [see Acentrella/fgl
(10)]; this occurs in Tanzaniops, Jubabaetis/g3 and plesiomor-
phon Liebebiella. In Platybaetis tarsus of middle and hind leg
of both sexes has only 2 apical spines (Fig. 185), as on fore leg
of female [see below, Platybaetis (4)].

(3) Hind wings are always absent [see Acentrella/fgl (7)].

(4) Larval frons, being projected above clypeus [see
Acentrella/fgl (2)], can bear peculiar setae, which are very
dense, short, fine, colorless and curved dorsally-backward.
In Jubabaetis/g3 these setae are enlarged [see below, Juba-
baetis/g3 (2)]. In Tanzaniops and some species of the plesi-
omorphon Liebebiella (e.g., verum [P.], bispinosa [A.] and
cylindroculata [A.]) these setae are smaller and poorly
visible (Fig. 124). In some other species of Liebebiella
(e.g., proximum [Pseudocloeon] and undescribed species
from Philippines) these setae are absent. In Platybaetis
frons is not projected above clypeus and these setae are
absent.

DISTRIBUTION. Oriental and Ethiopian regions.

COMPOSITION. Jubabaetis/gl is divided into African
taxon Tanzaniops and Asian taxon Jubabaetis/g2.

C.1.2.1. Tanzaniops/g(1), or Tanzaniops
(Figs 123-140, 170)

Systematic position: Acentrella/fgl—Jubabaectis/gl—Tanzan-
iops.

g Hierarchical typified name: Tanzaniops/gl [g: Tanzaniops
McCafferty & Barber-James 2005, typus Tanzaniella spinosa Gil-
lies, 1991 (design. orig.) (syn. obj.: Tanzaniella Gillies, 1991 nom.
praeocc., non Tanzaniella Hoffman, 1977)].

Possible ranking names in non-phylogenetic classifications:

— genus Tanzaniops;

— subgenus Tanzaniops in genus Jubabaetis;

— subgenus Tanzaniops in genus Acentrella;

— subgenus Tanzaniops in genus Baetis.

REFERENCES: genus Tanzaniella Gillies, 1991 (larva and
imago); genus Tanzaniops McCafferty & Barber-James, 2005.

Autapomorphies.

(1) Penial bridge has wide semicircular median inci-
sion (Figs. 132, 140). This character is known for spinosa
[Tanzaniella) and lunamontana [Acentrella (Tanzaniops)],
while genital structure of gorillora [Tanzaniella] is un-
known.

(2) Paraglossal muscle of labium is longitudinal and
parallel to the glossal muscle (Fig. 128) (unlike other Turba-
noculata, whose paraglossal muscle is oblique and overlaps
glossal muscle ventrally). This character is known for /una-
montana [Acentrella], while for other species of Tanzaniops
labial musculature is not described.

Plesiomorphy. Unlike Jubabaetis/g2, larval tarsus has no
long subapical seta.

DISTRIBUTION. Ethiopian Region.

SPECIES COMPOSITION: spinosa Gillies, 1991
[Tanzaniella], gorillora McCafferty, 2002 [Tanzaniella]
(= Baetis sp. CBB: Gose, 1964) and /lunamontana sp.n.
[Acentrella (Tanzaniops)]. Among them, two species are
examined.

C.1.2.1-1. Tanzaniops/g(1) lunamontana sp.n.
|[Acentrella (Tanzaniops)]
(Figs 123-139, 170)

Systematic position: Acentrella/fgl—Jubabaetis/gl—Tanzan-
iops.

Original binomen: Acentrella (Tanzaniops) lunamintana Kluge
& Novikova, sp.n.

Possible binomina:

— Tanzaniops lunamintana;

— Jubabaetis (Tanzaniops) lunamintanus;

— Acentrella (Tanzaniops) lunamintana;

— Acentrella (Jubabaetis) lunamintana;

— Baetis (Tanzaniops) lunamintanus;

— Baetis (Jubabaetis) lunamintanus;

— Baetis (Acentrella) lunamintanus.

MATERIAL. Holotype: L-S-IG", UGANDA, Kasese district,
Rwenzori mountains, river Ruboni (tributary of river Mubuku),
31.VIL.2007, coll. N. Kluge, specimen [XIX] (15). Paratypes: The
same locality, 28.VII-6.VIIL.2007, coll. N. Kluge: 7 L-S-15", 5L-ST,
2 L-S9, 1S%, 52 larvae. River Ibanda (tributary of river Mubuku),
1.VII1.2007, coll. N. Kluge: 3 larvae. Kilembe, 14-20.VII1.2007, coll.
N. Kluge: 7 larvae. River Nyamagasan near Kiburara, 8—13.VII1.2007,
coll. N. Kluge: 1 larva. Bundibugyo district, Rwenzori mountains,
Bundibugyo, 23.VII1.2007, coll. N. Kluge: 13 larvae. Kanungu dis-
trict, river Munyaga near Bwindi, 21-25.VI1.2007, coll. N. Kluge: 15
larvae. Kapchorwa district, mount Elgon, Sipi Falls, 25-31.VII1.2007,
coll. N. Kluge: 2 L-S?, 14 larvae.

Larva. CuticuLAR COLORATION: Head and thorax have
cuticle brown with lighter and darker areas; pronotum has
dark sigilla (Fig. 133). Thoracic pleura dark, sterna colorless.
Abdominal terga brown with diffusive light blanks and dark
medioposterior sigilla, which on most terga are strongly
transverse (Fig. 134), and only on posteriormost terga round-
ish; sterna at most part light. Femora have characteristic color
pattern (Figs 138, 139); tibiae and tarsi dark. Cuticle of cerci
uniformly brown.

HyPODERMAL COLORATION: Abdomen of mature larva has
characteristic hypodermal color as in imago (see below),
which can be visible through cuticle.

SHAPE AND SETATION: Frons somewhat projected above
clypeus, with fine, short, colorless, dens setae directed dorsally
and posteriorly (Fig. 124) (being small and light, these setae are
poorly visible). Scapus of antenna sharply asymmetric, with
median side strongly expanded (Fig. 123). Labrum widened
apically; medio-basal area, to which fronto-labral muscle at-
tached, enlarged and rugose (Fig. 127). Mandibles blade-like
(Fig. 136-137). Labium has mentum elongated, with long dis-
tance between bases of palps and bases of paraglossae; paraglos-
sal muscle longitudinal and parallel to glossal muscle (Fig. 128)
(unlike other Turbanoculata, whose mentum is shorter, with
paraglossal muscle oblique and overlapping glossal muscle
ventrally — compare with Fig. 39); 2 palpomere long, with
muscle; 3™ palpomere small, brownish (Fig. 128). Pronotum
narrower than in other Acentrella/fgl: its width at posterior
margin 2 times or less than length in middle. Mesosternum and
metasternum each has a pair of conic subfurcal protuberances.
Hind protoptera have a form of small vestiges (Figs 125-126).
Legs long and slender (Figs 138-139). Femora of all legs have
subequal length. Femur width about 1/4 of femur length. Hind
tibia has length subequal to femur, tibia width about 0.12 of tibia
length. Fore and middle tibiae 1.2 times longer than femur, tibia
width 0.08-0.09 of tibia length. Tarsus of hind leg about 3 times
shorter than tibia; tarsus of middle leg longer and tarsus of fore
leg the longest, 1.3 times longer than hind tarsus. Patella occu-
pies about 1/2 of inner tibial margin, or less. Setac forming the
regular row on external margin of femur have length subequal to
femur width. Setae forming the regular row on dorsal margin of
tibia [see Acentrella/fgl (3)] long, about 1.5 times exceeding
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Figs 123—132. Tanzaniops/gl lunamontana sp.n. [Acentrella (Tanzaniops)]: 123 — larval frons and base of right antenna; 124 — median
longitudinal section through larval head, to show projected fore margin of frons with dense curved setae; 125 — metanotum and abdominal terga,
lateral view (specimen from Bwindi); 126 — the same, specimen from Rwenzori; 127 — labrum (holotype); 128 — half of labium, ventral view
(muscles shown by interrupted lines); 129-130 — imaginal mesonotum, lateral view; 131 — buds of subimaginal gonostyli folded under larval
cuticle; 132 — genitals of male imago, ventral view (gonostylar muscles and right gonovectal muscle not shown; for explanation see Fig. 3) (holotype).

Puc. 123-132. Tanzaniops/gl lunamontana sp.n. [Acentrella (Tanzaniops)]: 123 — 1100 1 0OCHOBaHHE NPABOW AHTCHHbI JINYUHKY; 124 —
MEAHAIBHBIN IPOJIOJIBHBIN CPE3 FOJIOBBI IMYMHKH, TOKA3bIBAOIIII BHICTYIAIONINI EPEIHUN Kpail 162 C TYCTHIME H30THY THIMH [IICTHHKAMU;
125 — MeTaHOTYM U TepruThl OpIoLIKa, JaTepanbHo (dKk3eMmuip u3 Bwindi); 126 — To ke, sk3emiunsip u3 Rwenzori; 127 — Bepxmusst ryda
(romorum); 128 — monoBHHA HIDKHEH T'yOBI, BeHTPAIbHO (MBILIIBI ITOKA3aHBI IPEPBIBUCTBIMH JIHHUSAME); 129-130 — mMaruHanbHbINH
ME30HOTYM, J1aTepaibHo; 131 — 3ayaTku CyOMMaruHaabHbBIX TOHOCTUIICH, CIIOKEHHBIE ITOJ] THYMHOYHOM Ky TUKYJI0M; 132 — reHuTanuu camua
MMaro, BEHTPaIbHO (TOHOCTHJISIPHBIC MBIIIIBI M MBIIII[A JICBOIO TOHOBEKTHCA HE ITOKa3aHbl; 00BSICHEHHE Ha pHC. 3) (TOJIOTHII).
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tibia width; second (external) row of setae absent. Setac forming
the row on dorsal margin of tarsus much smaller. Claw has 68
denticles and 2 well developed subapical setae. Abdominal terga
slightly widened: width of spread abdominal tergum II between
tergalii bases 3.5-4.5 times exceeds its length. Each tergum I-
IX has a small median protuberance on hind margin (Fig. 126);
in specimens from Bwindi these protuberances especially prom-
inent (Fig. 125). Abdominal terga without scales, hind margins
of terga with cleft denticles (Fig.134). On abdominal sterna II—
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IX paired fields of dentate protuberances transverse, narrow,
locate only laterad of medioposterior sigillum (as in Fig. 99).
Tergalii elongate and asymmetric. Vestige of paracercus short
and one-segmented, subimaginal vestige of paracercus develops
in it without wastes. Cerci subequal to body length; primary
swimming setae absent, but vestiges of their bases retained on
middle segments.

Subimago. CuTicULAR COLORATION. Thoracic sclerites
brown. Femora light brownish, with brown lines along inner

PM

Figs 133—137. Tanzaniops/gl lunamontana sp.n. [Acentrella (Tanzaniops)]: 133 — larval prothorax, lateral view; pigmentation of

pronotum shown by dots; muscles attached to sigilla of pronotum shown by interrupted lines (other muscles not shown); 134 — median part
of larval tergum V and anterior margin of tergum VI (two muscles shown by interrupted lines); 135 — head of male imago, lateral view
(holotype); 136—137 — left and right mandibles; MA — medioanterior sigillum; MP — medioposterior sigillum.

Puc. 133-137. Tanzaniops/gl lunamontana sp.n. [Acentrella (Tanzaniops)]: 133 — nepeaHerpy b IMYUHKY, JTaTEPAIbHO; TUTMEHTALST
IPOHOTYMa II0Ka3aHa TyHKTHPOBKOIT; MBIIIIIEL, IT0OIXO/SIIHE K CHTHILIaM IPOHOTYMA, II0Ka3aHbI IPEPHIBUCTHIMH JINHUSMH (TIPOYHE MBIIIIIBI
He ToKasaHbl); 134 — MeauanbHas 4acTh V TEpPruTa W nepeanuil kpaih VI teprura NMYMHKA (JBE MBINIIBI TOKa3aHbI MPEPHIBUCTHIMU
muHusIME); 135 — ronosa camia umaro, narepanbHo (ronorum); 136-137 — neBast u npasast MaHauOyIsl; MA — MequanbHO-IIepeTHSS
curmuia; MP — meauanbHO-3a1HSS CUTHILIA.
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and outer margins and diffusive longitudinal brown macula
near apex. Cuticle of abdomen light brownish. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax brown. Turban eyes low
and wide (Fig. 135); facetted surfaces elliptic, longitudinal;
facetted surfaces yellow or orange, side surfaces whitish. On
fore leg femur and patella uniformly brown; tibia and tarsus
light, apex of tibia and base of tarsus darkened. On middle
and hind legs femur uniformly brown, except apex; apex of
femur, whole tibia and tarsus light. On fore leg femur has the
same length as in larva; tibia 1.6 of femur length; tarsus
shorter than femur. On middle and hind leg length of femur,
tibia and tarsus as in larva: their femora equal; on hind leg
tibia equal to femur; on middle leg tibia longer than femur.
On middle and hind legs tarsus has 3 apical spines: 1542, 3t
and 4" tarsomeres are spine-bearing (as in Fig. 5) [see Juba-
baetis/gl (2)]. Fore wing has basal sclerites dark brown;
veins light brownish; pterostigma colorless, with 5-7 cross-
veins. Abdominal terga and sterna light brownish; each ter-
gum [I-VIII with a median transverse brown macula, which
widened toward posterior margin; articulated membranes
between terga light. Styliger and 1% segments of gonostyli
light brownish, 2"-3 segments of gonostyli colorless. Each
unistyliger elongate, with median side convex, inner-distal
margin projected; penial bridge light brownish, with semicir-
cular incision medially; gonovectes brown, thick and short;
styligeral muscle narrow (Fig. 132). Cerci uniformly light.

Imago, female. Head and thorax ocher-brown, lighter than
in male. Color of legs as in male. On fore leg tarsus has 2
spines: 2™ and 3" tarsomeres are spine-bearing, while 4"
tarsomere (penultimate, with stretched apical-ventral angle)
lacks apical-ventral spine; on middle and hind legs tarsus has 3
apical spines: 1°4+2™, 3 and 4™ tarsomeres are spine-bearing
(as in male) (as in Fig. 5) [see Jubabaetis/gl (2)]. Abdomen
ocher, with contrasting brown maculae similar to that of male.

Egg. Length about 0.14-0.16 mm.

Dimension. Fore wing length 5-6 mm.

COMPARISON. Formerly, two species of Tanzaniops
were described — spinosa Gillies, 1991 [Tanzaniella] and

gorillora McCafferty, 2002 [ Tanzaniella] (= Baetis sp. CBB:
Gose, 1964). Larva of the new species differs from spinosa
[Tanzaniella] by presence of the usual paired row of setae on
dorsal surface of labium (while in spinosa [T.] there is a
single pair of setac — Gillies, 1991: Fig. 9) and by longer 3
segment of labial palp. Imago of the new species differs from
spinosa [T.] by characteristic brown maculae on abdominal
terga. Larva of the new species differs from gorillora [T.] by
row of long setae occupying whole length of hind tibia, by
presence of subapical setae on claws of all legs and by one-
segmented paracercus.

C.1.2.1-2. Tanzaniops/g(1l) spinosa [ Tanzaniella)
(Fig. 140)

Systematic position: Acentrella/fgl—Jubabaetis/gl—Tanzan-
iops.

Original binomen: Tanzaniella spinosa Gillies, 1991.

Possible binomina:

— Tanzaniops spinosa;

— Jubabaetis (Tanzaniops) spinosa,

— Acentrella (Tanzaniops) spinosa,

— Acentrella (Jubabaetis) spinosa;

— Baetis (Tanzaniops) spinosus;

— Baetis (Jubabaetis) spinosus;

— Baetis (Acentrella) spinosus.

REFERENCES: Tanzaniella spinosa Gillies, 1991 (larva, ima-
20); Tanzaniops spinosa: McCafferty & Barber-James, 2005.

MATERIAL. TANZANIA, Amani, 11.XI1.1961, coll. M.T. Gil-
lies: 4 10" (paratypes, colorless).

Comments. This species was described as male and female
imagoes and larvae [Gillies, 1991]. More detailed figure of its
genitals, based on paratype, is given here (Fig. 140).

C.1.2.2. Jubabaetis/g2
(Figs 141-187, 189-206)
Systematic position: Acentrella/fgl—Jubabaetis/gl—Jubaba-
etis/g2.
Hierarchical typified name: Jubabaetis/g2 (sine Tanzaniops;
incl. Liebebiella, Platybaetis).

Figs 138-139. Tanzaniops/gl lunamontana sp.n. [Acentrella (Tanzaniops)). Exuviae of larval fore and hind legs (holotype).
Puc. 138-139. Tanzaniops/gl lunamontana sp.n. [Acentrella (Tanzaniops)]. Dx3yBun nepeaHeil 1 cpefHel HOT THIUHKH (TOIOTHII).
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Fig. 140: Tanzaniops/gl spinosa [Tanzaniella]. Genitals of
male imago, ventral view (muscles not shown) (paratypus).

Puc. 140: Tanzaniops/gl spinosa [Tanzaniella]. I'enuranun
camIla UMaro, BEHTPaJIbHO (MBILILBI HE TIOKA3aHbl) (apaTuin).

Possible ranking names in non-phylogenetic classifications:

— genus Jubabaetis;

— subgenus Jubabaetis in genus Acentrella;

— subgenus Jubabaetis in genus Baetis.

This holophyletic taxon is circumscribed here for the first
time. It consists of species formerly placed to the Oriental
genera Liebebiella, Jubabaetis and Platybaetis.

Autapomorphy.

(1) Larval tarsus of each leg bears a long ventral subapi-
cal seta, which is much longer than all other setae on the
tarsus. This seta is nearly always single; only for Jubabaetis/
g3 pescadori Miiller-Liebenau, 1980 [Jubabaetis] two setae
are described; another, undescribed species of Jubabaetis/g3
from East Malaysia, has a single seta on each leg.

Plesiomorphy. Unlike Tanzaniops, mentum has para-
glossal muscle oblique and overlapping glossal muscle ven-
trally.

Distribution. Oriental Region.

DISCUSSION. Besides Jubabaetis/g2, the same subap-
ical seta is known only for Papuanatula Lugo-Ortiz &
McCafferty, 1999. Systematic position of Papuanatula is
unknown. Like Jubabaetis/g2 and all other Acentrella/fgl,
Papuanatula has a regular row of setae on tibiae. Unlike
Jubabaetis/g2 and other Baetofemorata, Papuanatula has
no femoral patch. Mola of left mandible in Papuanatula has
no features peculiar for Jubabaetis/gl (see above). Genital
structure of Papuanatula is unknown. [ was able to examine
asingle female larva of undescribed species of Papuanatula
from Sulawesi.

COMPOSITION. Jubabaetis/g2 is divided into plesio-
morphon Liebebiella and holophyletic taxa Platybaetis and
Jubabaetis/g3.

C.1.2.2.1. Plesiomorphon Liebebiella/g(1),
or Liebebiella
(Figs 141-169, 171-175)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
pm.Liebebiella.

Hierarchical typified name: Liebebiella/g(1) [g: Liebebiella
Waltz & McCafferty, 1987b, typus Pseudocloeon orientale Miiller-
Liebenau, 1982 (design. orig.)].

Possible ranking names in non-phylogenetic classifications:

— genus Liebebiella,

— subgenus Liebebiella in genus Jubabaetis;

— subgenus Liebebiella in genus Acentrella;

— subgenus Liebebiella in genus Baetis.

REFERENCE: Waltz & McCafferty, 1987b (larva).

Being characterized by plesiomorphies only, this taxon can
be paraphyletic, i.e. ancestral to Jubabaetis/g3 and Platybaetis.

Plesiomorphies.

(1) Unlike Jubabaetis/g3, larval terga lack median hooks;
they can be either smooth, or with small tubercles (Fig. 150).

(2) Unlike Platybaetis, larva has the same shape as in
other Acentrella/fgl (as in Fig. 18).

DISTRIBUTION. Oriental Region.

SPECIES COMPOSITION. The following species are
described as larvae only: ambiguum Miiller-Liebenau, 1982
[Pseudocloeon], atoki Miiller-Liebenau, 1982 [Pseudo-
cloeon), difficilum Miiller-Liebenau, 1982 [Pseudocloeon],
klapaleki Miller-Liebenau, 1982 [Pseudocloeon), orientale
Miiller-Liebenau, 1982 [Pseudocloeon], proximum Miiller-
Liebenau, 1984 [ Pseudocloeon], siveci Braasch, 1983 [ Pseu-
docloeon]. Here we describe larvae and adults of verum
Miiller-Liebenau, 1982 [Pseudocloeon] (= deigma Waltz &
McCafferty, 1987b [Liebebiella] syn.n.), bispinosa sp.n.
[Acentrella (Liebebiella)] and cylindroculata sp.n. [Acen-
trella (Liebebiella)]. Species examined are reviewed below.

C.1.2.2.1-1. Licbebiella/g(1) verum |Pseudocloeon]
(Figs 141-149, 171)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
Liebebiella.

Original binomen: Pseudocloeon verum Miiller-Liebenau, 1982.

Subjective synonym: Liebebiella deigma Waltz & McCafferty,
1987b syn.n.

Possible binomina:

— Liebebiella vera;

— Jubabaetis (Liebebiella) verus;

— Acentrella (Liebebiella) vera;

— Baetis (Liebebiella) verus;

— Baetis (Jubabaetis) verus,

— Baetis (Acentrella) verus.

REFERENCES: Pseudocloeon sp.1: Ulmer, 1939; Miiller-Lie-
benau, 1981 (larva); 1982; Pseudocloeon kraepelini: Miiller-Lie-
benau, 1981 (non Klapalek, 1904); group verum: Miiller-Liebenau,
1982 (larva); Pseudocloeon verum Miiller-Liebenau, 1982 (larva);
Liebebiella vera and Liebebiella deigma: Waltz & McCafferty, 1987b.

MATERIAL. INDONESIA: Java: Cipanas (30 km SE Bogor),
6-11.VII1.2009, coll. N. Kluge & L. Sheyko: 4 L-S-1T", 4 L-S-1%, 26
L-ST, 8 L-S%, 110 larvae; the same place, 26.11.2006, coll. S.
Melnitsky: 2 SJ", 1 S?. Bogor, botanic garden, 24.11.2008, coll. V.
Ivanov: 3 1d', 67 19, 3 SJ'. Mt. Sulak, Ciapus (near Bogor),
24.11.2008, coll. V. Ivanov: 6 larvae. Lombok: Senaru, Sindanggala
waterfalls, 19-26.1X.2009, coll. N. Kluge & L. Sheyko: 4 L-S-1¢7, 5
L-S-12, 2 L-ST", 1 L-S%, 14 larvae; the same place, 2.111.2008, coll.
V. Ivanov: 17 I9. Sembulan, Lawang, 5.111.2008, coll. V. Ivanov: 13
I9. Manis waterfall, 7.111.2008, coll. S. Melnitsky: 1 I¢, 1 ST,
1S. MALAYSIA, negeri Pahang, Cameron highlands, 1.1X.1994,
coll. S.C. Kang: 7 larvae.
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MATERIAL PRESUMABLY ATTRIBUTED TO THIS SPE-
CIES: THAILAND, Chiang Mai, mount Doi Suthen, 4-5.01.1998,
coll. V. Ivanov: 2 larvae, 6 1%, 2 S%; 20 km N Chiang Mai, Queen
Sirikit botanical garden, 7.1.1998, coll. V. Ivanov: 1 SJ".

Larva. Described by Miiller-Liebenau [1981, 1982] as
Pseudocloeon sp.1, Pseudocloeon verum and ‘group verum’.

CuricULAR cOLORATION: Head and thorax have cuticle brown
with lighter and darker areas; pronotum has dark sigilla (as in
Fig. 133). Thoracic pleura dark, sterna colorless. Abdominal
terga brown with light blanks; medioposterior sigilla roundish,
expressed on some segments as dark spots on blanks (as in Fig.
110); sterna at most part light. Each femur light in proximal and
distal parts, with extreme base and apex dark, and with a large

diffusive irregular dark macula in middle part. Cuticle of cerci
uniformly brown.

HyPODERMAL COLORATION: Abdomen of mature larva can
have characteristic contrasting reddish median marks on
terga III and VI, as in imago (Figs 143, 171); these hypoder-
mal marks can be better or worthier visible through cuticular
coloration; in some specimens these marks absent.

SHAPE AND SETATION: Frons somewhat projected above
clypeus, with very fine, short, colorless, dens setae directed
dorsally and posteriorly (as in Fig. 124) (being very small and
light, these setae poorly visible). Scapus of antenna slightly
asymmetric, with median side longer than lateral side (as in

Figs 141-149. Liebebiella/gl verum [Pseudocloeon]: 141-142 — apices of left and right mandibles (new cuticle before molt);143 —
abdominal terga of male imago, spread on slide (brown pigmentation shown by dots, red pigmentation shown by oblique lines); 144 — tergalii
I-11I and VII; 145-146 — imaginal mesonotum, lateral view; 147 — buds of subimaginal gonostyli folded under larval cuticle; 148 — head
of male imago, lateral view; 149 — genitals of male imago, ventral view (gonostylar muscles and left gonovectal muscle not shown; for

explanation see Fig. 3).

Puc. 141-149. Liebebiella/gl verum [Pseudocloeon]: 141-142 — BepIunHbI JIeBOi U NpaBoi MaHIMOYN (HOBas KyTHKYJa Iepex
JIHUHBKOI); 143 — TepruTsl OpronIKka camIia IMaro, paclpaBiIeHHbIe Ha Ipenapate (Oypas IUrMeHTanus IoKa3aHa MyHKTUPOBKOM, KpacHas
MUTMEHTAIMs TI0Ka3aHa KOChIMU JMHUAMK); 144 — tepranuu I-111 u VII; 145-146 — umaruHaabHbli ME30HOTYM, JarepanbHo; 147 —
3a4aTKH CyOMMaruHaJbHBIX TOHOCTUIICH, CIOJKCHHBIC MO JIMYHHOYHOU KyTHKyIoif; 148 — romoBa camia mMaro, JatepanbHo; 149 —
TeHUTAJINH CaMIla UMaro, BEHTPAJILHO (TOHOCTHIISIPHBIC MBIIIIBI M MBIIILA JICBOIO TOHOBEKTHCA HE ITOKA3aHbl, 00bICHEHHE Ha pHC. 3).
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Fig. 153). Labrum short and wide, narrowing toward apex
[Miiller-Liebenau, 1981: Fig.4a; 1982: Fig. 1a]. Mandibles
notblade-like (Figs 141, 142) [Miiller-Liebenau, 1981: Fig.4e;
1982: Fig. 1f]. Labium has paraglossal muscle oblique and
fan-like; 2™ palpomere has muscle (as in Fig. 152), 2™
palpomere has length subequal to width, 3* palpomere has
length less than width [Miiller-Liebenau, 1981: Fig.4b; 1982:
Fig. 1b]. Thoracic sterna have no prominent subfurcal protu-
berances. Hind protoptera have form of small vestiges (as in
Fig. 125). Legs long. Femora of all legs have subequal length.
On hind leg length of tibia subequal to length of femur; on
middle and fore legs tibia longer, 7/6 of femur length. Tarsus
of hind leg about 3 times shorter than tibia; tarsus of middle
leg longer and tarsus of fore leg the longest, about 2.5 times
shorter than tibia. On fore leg femur widest in proximal part,
its width 0.3 of length; on middle and hind legs femur slightly
thinner, equally wide at most its length. Tibiae thin, patella
occupies less than 1/2 of inner tibial margin. Setae forming
the regular row on external margin of femur, have length
more than 1/2 of femur width. Setae forming the regular row
on dorsal margin of tibia [see Acentrella/fgl (3)] long, about
1.5 times exceeding tibia width. Hind tibia has a second
(external) regular row of setae, which are as long as setae of
dorsal row, but thinner and lighter. Setae forming the row on
dorsal margin of tarsus much smaller and sparse. Inner mar-
gin of tarsus bears 2—4 short stout setae and a long subapical
seta (characteristic for Jubabaetis/g2). Claw has 8—10 denti-
cles; subapical setae vestigial. Abdominal terga widened:
width of spread abdominal tergum II between tergalii bases
4-4.5 times exceeds its length. Abdominal terga with numer-
ous long translucent scales. Denticles on posterior margins of
terga vary individually from short and blunt to long and
pointed. On abdominal sterna II-IX paired fields of dentate
protuberances transverse, narrow, locate only laterad of me-
dioposterior sigilla (as in Fig. 99). Tergalii elongate and
asymmetric, sharply widened basally-posteriorly [Miiller-
Liebenau, 1982: Fig. 1]. In specimens from Lombok tracheae
of tergalii very contrasting, dark brown; in specimens from
Cipans tracheae lighter. Vestige of paracercus short, but
multisegmented (consists of 10—15 segments); subimaginal
vestige of paracercus develops in it with wastes. Cerci sub-
equal to body length. Primary swimming setae developed:
absent on several proximal segments; one or a few on each
next segment; about 10 setae with strongly pressed transverse
bases on each middle segment; absent on several last seg-
ments.

Subimago. CuticuLar coLORATION. Thoracic sclerites
brown; mesonotum brown with contrasting colorless medio-
parapsidal sutures. Cuticle of legs and abdomen light. Wings
light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head yellowish with brownish. Turban eyes
nearly cylindrical, very slightly widened apically (Fig. 148),
uniformly red. Prothorax has notum brown; pleura, sterna and
coxae whitish. Pterothorax has light brown and ocher maculae.
Mesonotum ocher, lateral parts light brown; posterior margin
of anteronotal protuberance, median suture and medioparapsi-
dal sutures bordered by brown. Anteronotal protuberance has
shape usual for Acentrella/fgl (Figs 145, 146). Pleurites of
meso- and metathorax have membranes ocher, sclerites
brown. Coxae of middle and hind legs brown. Mesosternum at
most brown, metasternum pale brownish. On fore leg femur
has proximal half colorless, distal half brown or reddish, apex
ocher; tibia colorless, with inner margin darkened; tarsus pale
brownish. Middle and hind legs at most colorless, femur with
more or less expressed light reddish band near apex. On fore

leg legs femur slightly longer than in larva and subimago; tibia
1.7 of femur length; tarsus shorter than tibia, 1.4 of femur
length. On middle and hind legs femur has the same length as
in larva and subimago; tibia longer than in larva (the same in
subimago); both on middle and hind legs tibia longer than
femur;. tarsus has the same length as in larva. On middle and
hind legs tarsus has 3 apical spines: 1542, 3" and 4" tarsomer-
es are spine-bearing (as in Fig. 5) [see Jubabaetis/gl (2)]. Fore
wing has basal sclerite light brown; veins light; pterostigma
whitish, with 2-3 incomplete crossveins. Abdominal segments
II-V translucent, at most colorless; each tergum II-V has a pair
of'lateral hook-like grayish-brown stripes; terga II-1X or a part
of them with a narrow reddish or brown line on posterior
margin; terga Il and VI usually with a large median contrast-
ing reddish macula; terga VI-VIII light brown; tergum IX
whitish (Figs 143, 171). Sterna I[I-V colorless, sterna VI-IX
brownish. Distal part of sternum IX and genitals colorless.
Each unistyliger has median side convex, inner-distal margin
projected; 2™ segment of gonostylus widened apically, 3
segment elongate; penial bridge membranous; gonovectes color-
less, very thin, long, sharply angulate, with characteristic
undulation; styligeral muscle narrow (Fig. 149). Cerci uni-
formly light.

Imago, female. Head and thorax ocher-and-brown, as in
male. Color of legs as in male. On fore leg tarsus has 2 apical
spines: 2™ and 3™ tarsomeres are spine-bearing, while 4%
tarsomere (penultimate, with stretched apical-ventral angle)
lacks apical-ventral spine; on middle and hind legs tarsus has
3 apical spines: 18+2M 3 and 4" tarsomeres are spine-
bearing (as in male) (as in Fig. 5) [see Jubabaetis/gl (2)].
Abdomen ocher, terga VI-VIII darker, tergum IX lighter;
some specimens have contrasting red maculae on terga III
and VI; some specimens have reddish-brown lines on poste-
rior margins of terga (similar to that of male).

Egg. Length about 0.10-0.11 mm.

Dimension. Fore wing length 4 mm; a few females are
larger, with fore wing length up to 5 mm.

DISTRIBUTION. Malacca Peninsula and island Sumat-
ra, Java, Bali, Lombok.

COMMENT. Miiller-Liebenau [1982] described the new
species Pseudocloeon verum from Malaysia and redescribed
the Ulmer’s [1939] Pseudocloeon sp. 1 from Sumatra; the
both species were known as larvae only and were distin-
guished one from another only by shape and size of the
submarginal bristles near outer margin of femur. Actually,
these bristles are nearly the same even on figures in her paper;
individual variability of these bristles does not allow to find
the difference. Waltz & McCafferty [1987b] gave a new
species name Liebebiella deigma for the Ulmer’s [1939]
Pseudocloeon sp. 1; they referred only to the descriptions
made by Ulmer [1939] and Miiller-Liebenau [1981, 1982],
but did not give any new diagnosis. Thus, Liebebiella deigma
Waltz & McCafferty, 1987 is the junior synonym of Pseudo-
cloeon verum Miiller-Liebenau, 1982.

Miiller-Liebenau [1982] united Pseudocloeon verum and
Pseudocloeon sp. 1 to a group verum; among other characters
of this group, she noted “serrated antennal segments”. This
serration represents very short dark setae, irregularly situated
on one side of several proximal segments of flagellum;
density of these setae varies individually. In other species
flagellum also has small setac of this or that shape and
density, so this character if difficult for use.

Male imagoes and subimagoes of verum [Pseudocloeon]
can be determined by very slender and characteristically
undulating gonovectes. Larvae can be determined by combi-
nation of characters (see Table 2).
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C.1.2.2.1-2. Liebebiclla/g(1) bispinosa sp.n.
|Acentrella (Liebebiella))
(Figs 150-161, 172)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—Lie-
bebiella.

Original binomen: Acentrella (Liebebiella) bispinosa Kluge &
Novikova, sp.n.

Possible binomina:

— Liebebiella bispinosa;

— Jubabaetis (Liebebiella) bispinosus;

— Acentrella (Liebebiella) bispinosa;

— Baetis (Liebebiella) bispinosus;

— Baetis (Jubabaetis) bispinosus,

— Baetis (Acentrella) bispinosus.

MATERIAL. Holotype: L-S-15", INDONESIA, Sulawesi, tribu-
tary of river Mamasa 5 km W Mamasa, 19.VII1.2009, coll. N. Kluge
& L. Sheyko, specimen [VIIT](14)AA. Paratypes: the same locality,
15-27.VII1.2009: 5 L-S-15", 2 L-S-19, 4 L-ST, 9 L-S%, 110 larvae.

Larva. CuticuLAR cOLORATION: Head and thorax have
cuticle brown with diffusive lighter and darker areas; prono-
tum dark, nearly unicolor, or with poorly expressed light
sigilla. Cuticle of abdominal terga either nearly unicolor
brown, or with diffusive blanks and dark roundish mediopos-
terior sigilla; sometimes cuticle repeats hypodermal colora-
tion (see below): terga [IV-V and IX—X lighter and terga VI—
VIII darker. Abdominal sterna have cuticle light, darkened
laterally. Each femur light in proximal and distal parts, with
extreme base and apex dark, and with a large diffusive
irregular dark macula in middle part. Cuticle of cerci uni-
formly brown.

HyPODERMAL COLORATION: Abdomen of mature larva has
characteristic hypodermal color as in imago (see below).

SHAPE AND SETATION: Frons somewhat projected above
clypeus, with very fine, short, colorless, dens setae directed
dorsally and posteriorly (being very small and light, these setae
poorly visible). Scapus of antenna slightly asymmetric, with
median side longer than lateral side (Fig. 153). Labrum has
medium proportions, its length somewhat exceeds 1/2 of width.
Mandibles blade-like: incisor very long and pointed; kineto-
dontium reduced to a few denticles, which lie on the same line
with median margin of incisor (Fig. 154—155) (in most speci-
mens incisor is wore out). Left prostheca more slender than in
cylindtroculata [A.], denticles occupy less than 1/2 of its length
(Fig. 154). Labium has paraglossal muscle oblique and fan-
like; 2™ palpomere has length exceeding width, with muscle;
31 palpomere has length equal to width (Fig. 152). Thoracic
sterna have no prominent subfurcal protuberances. Hind pro-
toptera have form of small vestiges (as in Fig. 125). Legs long
and thin. Femora of all legs have subequal length or hind femur
slightly longer than fore femur. On hind leg length of tibia
subequal to length of femur; on middle leg tibia longer and on
fore leg tibia longest, 5/4 of femur length. Tarsus of hind leg
about 2.5 times shorter than tibia; tarsus of middle leg has the
same length, about 3 shorter than tibia; tarsus of fore legs
slightly longer. On fore leg femur widest in proximal part, its
width 0.34 of length; on middle and hind legs femur equally
wide at most its length, its width 0.27 of length. Tibiae thin,
with patella-tibial suture deep and wide; patella occupies more
than 1/2 of inner tibial margin. Setae forming the regular row
on external margin of femur, have length more than 1/2 of
femur width. Setae forming the regular row on dorsal margin of
tibia [see Acentrella/fgl (3)] long, their length 2 times exceeds
tibia width; second (external) row of long setae absent. Setae
forming the row on dorsal margin of tarsus much smaller and
sparse. Inner margin of tarsus bears 2—4 short stout setae and a
long subapical seta (characteristic for Jubabaetis/g2). Claw has
8-10 denticles; subapical setac vestigial. Abdominal terga

widened: width of spread abdominal tergum II between tergalii
bases 4.5 times exceeds its length. Abdominal terga bear
submedian paired spines or protuberances, which are most
high and prominent on anteriormost segments and disappear
toward the last segments (Fig. 150). Abdominal terga have no
scales; denticles on posterior margins of terga conic, devel-
oped on posterior segments, absent or irregular on anterior
segments (Fig 150). On abdominal sterna [I-IX paired fields of
dentate protuberances transverse, narrow, locate only laterad
of medioposterior sigilla (as in Fig. 99). Tergalii roundish;
costal and anal ribs small; tergalius VII much smaller than
others (Fig. 150). Vestige of paracercus short and one-seg-
mented, subimaginal vestige of paracercus develops in it with-
out wastes. Cerci subequal to body length. Segments of cerci
lack marginal denticles. Primary swimming setae lost; their
vestiges retained on middle segments as light spots (remnants
of setae bases): each two segments have only one spot, so that
segments with and without a spot alternate (Fig. 156); seg-
ments of proximal and distal part of cerci have no such spots.

Subimago. CUTICULAR COLORATION. Most part of cuticle
light brownish. Prealar bridge, narrow sclerotization of
epimeron, lateropostnotal crest, longitudinal stripe on junc-
tion of metanotum with metapleura and some other sclerites
dark brown. Wings light.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head and thorax brown. Turban eyes cylin-
drical (Fig. 160), uniformly red. Anteronotal protuberance low
and blunt (Fig. 159), unlike most other Acentrella/fgl. On fore
leg femur uniformly brown, tibia and tarsus light. On middle
and hind legs femur in most part colorless, extreme base and
apical 1/4 brown; tibia and tarsus light. On fore leg femur has
the same length as in larva; tibia 1.6 of femur length; tarsus
shorter than tibia, subequal to femur length. On middle and
hind leg length of femur, tibia and tarsus as in larva: their
femora equal; on hind leg tibia equal to femur; on middle leg
tibia longer than femur. On middle and hind legs tarsus has 3
apical spines: 1*+2", 3" and 4™ tarsomeres are spine-bearing
(as in Fig. 5) [see Jubabaetis/gl (2)]. Fore wing has basal
sclerite light brown; veins light; pterostigma whitish, with 3—4
incomplete crossveins. Abdominal terga II-11I can bear small
paired protuberances, which correspond to larval spines. Ab-
dominal segments II-VI translucent. Abdominal terga have
characteristic contrasting dark brown maculae on whitish back-
ground (Figs 158, 172): tergum II has a pair of dark brown
maculae; tergum III has dark brown median part; terga VI and
V at most part light; terga VI-VIII at most part dark brown;
tergum IX at most part light; lateral tracheal trunks bordered
with brown. Sterna II-V1 colorless; sterna VII-IX light brown-
ish. Styliger and 1* segments of gonostyli light brownish, 27—
3" segments of gonostyli colorless. Each unistyliger has medi-
an side convex, inner-distal margin projected; 1% segment of
gonostylus parallel-sided; 2™ segment long and nearly parallel-
sided, slightly widened apically; 3 segment small; penial
bridge light brownish, incised medially; gonovectes brown,
thin and long, sharply angulate, with a small thin hook-like
sclerite arising from angle; styligeral muscle narrow (Fig. 161).
Cerci uniformly light.

Imago, female. Head and thorax ocher-brown, lighter
than in male. Color of legs as in male. On fore leg tarsus has
2 apical spines: 2™ and 3™ tarsomeres are spine-bearing,
while 4" tarsomere (penultimate, with stretched apical-ven-
tral angle) lacks apical-ventral spine; on middle and hind legs
tarsus has 3 apical spines: 18+2%, 3" and 4™ tarsomeres are
spine-bearing (as in male) (as in Fig. 5) [see Jubabaetis/gl
(2)]. Abdomen ocher, with contrasting dark brown maculae
similar to that of male.
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Figs 150-155. Liebebiella/gl bispinosa sp.n. [Acentrella (Liebebiella)], larva: 150 — abdominal segments [-VII, view from behind;
151 — labrum; 152 — half of labium, ventral view (muscles shown by interrupted lines); 153 — frons and base of right antenna; 154-155 —
left and right mandibles.

Puc. 150-155. Liebebiella/gl bispinosa sp.n. [Acentrella (Liebebiella)], nmunnka: 150 — I-VII cerments! Opromika, Buj c3aam; 151 —
BEpXHsA I'y0a; 152 — 1010BUHA HIXKHEH ryObl, BeHTPAIBHO (MBIIILBI TOKA3aHbI IPEPBIBUCTHIMH JIHHUAMM); 153 — 1100 1 OCHOBaHUE NPaBOi
aHTeHHbI; 154—155 — neBas u npaBas MaHAUOYIIbI.
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Egg. Length about 0.10-0.11 mm.

Dimension. Fore wing length 4 mm.

COMPARISON. Larva of the new species differs from
all other known species of Acentrella/fgl by paired spines on
anterior abdominal terga; terga of other species either have no
spines, or have unpaired spines. Imago of the new species can
be recognized by characteristic contrasting brown maculae
on abdomen.

C.1.2.2.1-3. Liebebiella/g(1) cylindroculata sp.n.
[Acentrella (Liebebiella)]
(Figs 162-169, 173)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—Lie-
bebiella.

Original binomen: Acentrella (Liebebiella) cylindroculata Kluge
& Novikova, sp.n.

Possible binomina:

— Liebebiella cylindroculata;
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— Jubabaetis (Liebebiella) cylindroculatus;

— Acentrella (Liebebiella) cylindroculata;

— Baetis (Liebebiella) cylindroculatus.

— Baetis (Jubabaetis) cylindroculatus.

— Baetis (Acentrella) cylindroculatus.

MATERIAL. Holotype: L-S-IJ", INDONESIA, Sulawesi, tribu-
tary of river Mamasa 5 km W Mamasa, 19.VII1.2009, coll. N. Kluge
& L. Sheyko, specimen [VIII](14)AB. Paratypes: the same locality,
15-27.VIIL.2009, 2 L-ST", 4 L-S?, 58 larvae.

Larva. CuticULAR COLORATION: Head and thorax have
cuticle brown with diffusive lighter and darker areas; prono-
tum dark, nearly unicolor, or with poorly expressed light
sigilla. Cuticle of abdominal terga nearly unicolor brown, or
with diffusive blanks and dark roundish medioposterior sig-
illa; terga [X—X lighter than others or colorless. Abdominal
sterna have cuticle light, darkened laterally. Each femur light
in proximal and distal parts, with extreme base and apex dark,
and with a large diffusive irregular dark macula in middle
part. Cuticle of cerci uniformly brown.

Figs 156-161. Liebebiella/gl bispinosa sp.n. [Acentrella (Liebebiella)]: 156 — middle part of larval cercus (arrows show vestigial bases
of primary swimming setae) (holotype); 157 — buds of subimaginal gonostyli folded under larval cuticle; 158 — abdominal terga of male imago,
spread on slide (brown pigmentation shown by dots); 159 — imaginal mesonotum, lateral view; 160 — head of male imago, lateral view;
161 — genitals of male imago, ventral view (right gonostylar muscle and right gonovectal muscle not shown; for explanation see Fig. 3).

Puc. 156-161. Liebebiella/gl bispinosa sp.n. [Acentrella (Liebebiella)]: 156 — cpennss 4acTb nepka (CTPEIKU NOKa3bIBAIOT BECTUTHH
OCHOBAHUIT IEPBUYHBIX [IABATEIBHBIX IETHHOK) (TOIOTHUI); 157 — 3a4aTKil CyOUMAarnHaIbHBIX TOHOCTHIIEH, CII0YKEHHBIE 10T THIHHOTHON
KyTHKYJIOH; 158 — Teprutsl Oprolika camiia IMaro, pacrpasieHHbIC Ha penapare (Oypasi IMrMeHTalus ToKa3aHa MyHKTHPOBKO#); 159 —
UMaruHaJ bHBI ME30HOTYM, JaTepaibHo; 160 — romoBa camila WMaro, JarepanbHo; 161 — TeHHTaIHU caMila UMaro, BEHTPAIBHO
(TOHOCTHIISIPHBIC MBIIIIBI M MBIIIIA IPABOTO TOHOBEKTHCA HE MMOKa3aHbl; 00bsICHEHNE Ha pHC. 3).
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Figs 162-169. Liebebiella/gl cylindroculata sp.n. [Acentrella (Liebebiella)]: 162 — genitals of male imago, ventral view (muscles not
shown) (holotype); 163 — buds of subimaginal gonostyli folded under larval cuticle; 164 — head of male imago, lateral view; 165 —
abdominal terga of male imago, spread on slide (brown pigmentation shown by dots); 166 — middle part of larval cercus, dorsal view
(holotype); 167 — segment from middle part of larval cercus, median view; 168-169 — left and right mandibles.

Puc. 162-169. Liebebiella/gl cylindroculata sp.n. [Acentrella (Liebebiella)]: 162 — reHuTaInu camiia UMaro, BEHTPAIbHO (MBIIIIIBI
He 1oKa3aHbl) (royotu); 163 — 3adaTky cyOMMaruHalIbHbIX TOHOCTHIICH, CIIO)KEHHBIE IO/ IMYMHOYHOM KyTHKYJIOH; 164 — rojoBa camua
MMaro, JaTepaibHo; 165 — TepruThl OproIIKa caMIla HMaro, pacipaBieHHbIe Ha penapate (Oypast MMrMeHTalis IoKa3aHa IyHKTHPOBKOA);
166 — cpeHss 4acTh LEePKa JIMYUHKH, J0PCaIbHO (ToJoTu); 167 — ujIeHuK U3 cpeIHel 4acTH LiepKa IMUMHKH, BUJI C MEIAJIbHON CTOPOHBI;
168—169 — neBast u npaBasi MaHIUOYIIbI.
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HyPODERMAL COLORATION: Abdomen of mature larva has
characteristic hypodermal color as in imago (see below).

SHAPE AND SETATION: Frons somewhat projected above
clypeus, with very fine, short, colorless, dens setae directed
dorsally and posteriorly (as in Fig. 124) (being very small and
light, these setae poorly visible). Scapus of antenna slightly
asymmetric, with median side longer than lateral side (as in
Fig. 153). Labrum has medium proportions, its length some-
what exceeds 1/2 of width. Mandibles blade-like: incisor
very long and pointed; kinetodontium reduced to a few
denticles, which lie on the same line with median margin of
incisor (Fig. 168—169) (in most specimens incisor is wore
out). Left prostheca more robust than in bispinosa [A.],
denticles occupy not less than 1/2 of its length (Fig. 168).
Labium has paraglossal muscle oblique and fan-like; 2™
palpomere has length exceeding width, with muscle; 3™
palpomere has length equal to width (as in Fig. 152). Thorac-
ic sterna have no prominent subfurcal protuberances. Hind
protoptera have form of small vestiges (as in Fig. 125). Legs
long and thin. Femora of all legs have subequal length or hind
femur slightly longer than fore femur; on hind leg length of
tibia subequal to length of femur; on middle and fore leg tibia
longer, 5/4 of femur length; tarsus of hind leg about 2.5 times
shorter than tibia; tarsus of middle leg has the same length,
about 3 shorter than tibia; tarsus of fore legs slightly longer.
On fore leg femur widest in proximal part, its width 0.3 of
length; on middle and hind legs femur equally wide at most its
length, its width 0.26 of length. Tibiae thin, with patella-
tibial suture deep and wide; patella occupies more than 1/2 of
inner tibial margin. Setae forming the regular row on external
margin of femur, have length more than 1/2 of femur width.
Setae forming the regular row on dorsal margin of tibia [see
Acentrella/fgl (3)] long, their length 2 times exceeds tibia
width; second (external) row of long setae absent. Setae
forming the row on dorsal margin of tarsus much smaller and
sparse. Inner margin of tarsus bears 2—5 short stout setae and
a long subapical seta (characteristic for Jubabaetis/g2). Claw
has 7-9 denticles; subapical setae vestigial. Abdominal terga
widened: width of spread abdominal tergum II between ter-
galii bases 5 times exceeds its length. Unlike bispinosa [A.],
abdominal terga have no spines or protuberances. Abdominal

terga have no scales; denticles on posterior margins of terga
conic. On abdominal sterna II-IX paired fields of dentate
protuberances transverse, narrow, locate only laterad of me-
dioposterior sigilla (as in Fig. 99). Tergalii roundish; costal
and anal ribs small; tergalius VII much smaller than others (as
in Fig. 150). Vestige of paracercus short and one-segmented,
subimaginal vestige of paracercus develops in it without
wastes. Cerci subequal to body length. Primary swimming
setae lost; their vestiges retained on middle segments as rows
of 1-6 light concave spots (remnants of setae bases) on each
segment; some of these spots bear vestigial seta (Figs 166—
167); segments of proximal and distal part of cerci lack any
remnants of swimming setae.

Subimago. CUTICULAR COLORATION. Most part of cuticle
light brownish. Prealar bridge, narrow sclerotization of
epimeron, lateropostnotal crest, longitudinal stripe on junc-
tion of metanotum with metapleura and some other sclerites
dark brown. Wings light.

HYPODERMAL COLOTATION. As in imago.

Imago, male. Head and thorax brown. Turban eyes cy-
lindrical and high (Fig. 164), uniformly red. Anteronotal
protuberance low and blunt (as in Fig. 159), unlike most
other Acentrella/fgl. On fore leg femur uniformly brown,
tibia and tarsus light. On middle and hind legs femur in most
part colorless, extreme base and apical 1/4 brown; tibia and
tarsus light. On fore leg femur has the same length as in larva;
tibia 1.8 of femur length; tarsus 1.25 to femur length. On
middle and hind leg length of femur, tibia and tarsus are as in
larva: their femora are equal; on hind tibia equal to femur; on
middle leg tibia longer than femur. On middle and hind legs
tarsus has 3 apical spines: 142", 3™ and 4" tarsomeres are
spine-bearing (as in Fig. 5) [see Jubabaetis/g1 (2)]. Fore wing
has basal sclerite light brown; veins light; pterostigma whit-
ish, with 3 incomplete crossveins. [I-VI abdominal segments
translucent. Abdominal terga with characteristic contrasting
dark brown maculae on whitish background (Fig. 165): ter-
gum II either entirely light, or with a small median macula;
tergum III with dark brown median macula; tergum V either
entirely light, or with small median macula; tergum V entirely
light; tergum VI at most part dark brown; terga VII-VIII
either also at most part dark, or light; tergum IX entirely light.

Figs 170-173. Abdomen of male subimago, spread on slide: 170 — lunamontana sp.n. [Acentrella (Tanzaniops)]; 171 — verum
[Pseudocloeon]; 172 — bispinosa sp.n. [Acentrella (Liebebiella)]; 173 — cylindroculata sp.n. [Acentrella (Liebebiella)).

Puc. 170-173. bpromko camia cyoumaro, pacnpasieHHoe Ha npenapate: 170 — lunamontana sp.n. [Acentrella (Tanzaniops)]; 171 —
verum [Pseudocloeon]; 172 — bispinosa sp.n. [Acentrella (Liebebiella)]; 173 — cylindroculata sp.n. [Acentrella (Liebebiella)].
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Sterna II-VI colorless; sterna VII-IX light brownish. Styliger
and proximal parts of gonostyli light brownish, distal parts of
gonostyli colorless. Each unistyliger has median side convex,
inner-distal margin projected; 1% segment of gonostylus near-
ly parallel-sided; 2™ segment long and nearly parallel-sided,
slightly widened apically; 3 segment small; penial bridge
light brownish, incised medially; gonovectes brown, thin and
long, sharply angulate, with a small thin hook-like sclerite
arising from angle (Fig. 162). Styligeral muscle narrow (as in
Fig. 161). Cerci uniformly light.

Imago, female. Unknown. Judging by subimago, similar to
female of bispinosa [A.], but contrasting dark brown maculae on
abdomen smaller, as in male (see above). On fore leg tarsus has
2 apical spines: 2" and 3" tarsomeres are spine-bearing, while 4
tarsomere (penultimate, with stretched apical-ventral angle) lacks
apical-ventral spine; on middle and hind legs tarsus has 3 apical
spines: 15+2M 3% and 4" tarsomeres are spine-bearing (as in
male) (as in Fig. 5) [see Jubabaetis/gl (2)].

Egg. Length about 0.10-0.11 mm.

Dimension. Fore wing length 4 mm.

COMPARISON. The new species cylindroculata [A.] is
closely related and very similar to the sympatric species bispino-
sa [A.]; it differs from bispinosa [A.] by the following charac-
ters: larva has no paired spines on abdominal terga; middle
segments of larval cerci have rows of vestiges of swimming
setae; left prostheca is thicker, with longer row of denticles; in
imago and subimago brown markings on abdominal terga are
smaller; turban eyes of male imago are higher.

C.1.2.2.1-4. Licbebiclla/g(1) proximum [Pseudoc-
loeon]
(Fig. 174)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—Lie-
bebiella.

Original binomen: Pseudocloeon proximum Miiller-Liebenau,
1984.

Possible binomina:

— Liebebiella proxima;

— Jubabaetis (Liebebiella) proximus;

— Acentrella (Liebebiella) proxima,

— Baetis (Liebebiella) proximus;

— Baetis (Jubabaetis) proximus;

— Baetis (Acentrella) proximus.

TN
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REFERENCES: Pseudocloeon proximum Miiller-Liebenau,
1984 (larva); Liebebiella proxima: Waltz & McCafferty, 1987b.

MATERIAL. MALAYSIA, Sabah, Liwagu river, Kundsson,
16.VIII.1972, coll. G.F. Edmunds: 5 mature larvae.

Larva. Described by Miiller-Liebenau [1984]. Some char-
acters are shown in Table 2.

Imago and subimago. Unknown. Judging by subimagi-
nal parts developed in mature larva, on middle and hind legs
tarsus has 3 apical spines: 142", 37 and 4" tarsomeres are
spine-bearing (as in Fig. 5); on fore leg of female tarsus has 2
apical spines: 2" and 3" tarsomeres are spine-bearing, while 4%
tarsomere (penultimate, with stretched apical-ventral angle)
lacks apical-ventral spine [see Jubabaetis/gl (2)]. Subimagi-
nal genital buds folded under larval cuticle are shown in Fig.
174. Styligeral muscle narrow (as in Fig. 149).

C.1.2.2.1-5. Licbebiella/g(1) sp. P
(Fig. 175)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—Lie-
bebiella.

MATERIAL. PHILIPPINES, Luzon island, Nueva Ecija 10 km
N Puncan, 3.V.1994, coll. S.C. Kang: 1 male larva.

Larva. By vestiges of swimming setae on cerci this species
is similar to cilyndoculata [A4.], but differs from cilyndoculata
[A4.] by absence of dense setae on frons (Table 2).

Imago, male. Unknown. Subimaginal genital buds fold-
ed under larval cuticle are shown in Fig. 175. Styligeral
muscle narrow (as in Fig.149).

C.1.2.2.2. Jubabaetis/g3
(Fig. 176)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—g3.

Hierarchical typified name: Jubabaetis/g3 (sine Liebebiella,
Platybaetis).

Possible ranking names in non-phylogenetic classifications:

— genus Jubabaetis,

— subgenus Jubabaetis in genus Jubabaetis;

— subgenus Jubabaetis in genus Acentrella;

— subgenus Jubabaetis in genus Baetis.

REFERENCE: genus Jubabaetis Miiller-Liebenau, 1980 (larva).

Autapomorphy.

(1) Larval abdominal terga I-IX each with conspicuous,
caudally directed, median hook near hind margin; long soft
setae locate on median part of each tergum in front of the hook.

Figs 174-176. Buds of subimaginal gonostyli folded under larval cuticle: 174 — Liebebiella/gl proximum [Pseudocloeon]; 175 —
Liebebiella/gl sp. (Philippines); 176 — Jubabaetis/g3 sp. (East Malaysia).

Puc. 174-176. 3auatku cyOuMarnHaIbHBIX TOHOCTHIICH, CIOKEHHBIC TIO]] JINYMHOUYHOM KyTuKyjoii: 174 — Liebebiella/gl proximum
[Pseudocloeon]; 175 — Liebebiella/gl sp. (dununnunsr); 176 — Jubabaetis/g3 sp. (BocTounas Manaii3us).
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Additional characters.

(2) In the both known species larval frons is widened, so
that either touches bases of antennae (in species from Malay-
sia) or covers them from above (in pescadori [J.]); its margin
is covered by very dense, fine, colorless setae curved posteri-
orly. Nature of these setae is the same as in lunamontana [A.]
(Fig. 124), verum [P.], bispinosa [A4.] and cylindroculata [A.]
[see Jubabaetis/gl (4)], but in Jubabaetis/g3 these setae are
somewhat larger.

DISTRIBUTION. Oriental Region.

SPECIES COMPOSITION. Not less than 2 species —
pescadori Miiller-Liebenau, 1980 [Jubabaetis] in Philippines,
and an undescribed species in East Malaysia (see below).

C.1.2.2.2-1. Jubabaetis/g3 sp. Bl
(Fig. 176)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—g3.

MATERIAL. MALAYSIA, Borneo, Sabah, Kundssang, Ranau,
4-9.IX.1999, coll. S.C. Kang: 6 larvae.

Larva. Like pescadori [J.], it has long hooked pointed
projections on abdominal terga [-IX, long soft setae anteriad
of them and large tergalii.

Differs from pescadori [J.] by the following characters:
Frontal shield is not so wide, does not cover antennal bases
from above. Mouthpart structure is not so specialized as in
pescadori [J.]. Pronotum and mesonotum each bears a pair of
long submedian projections near hind margin. Each tarsus
with one long subapical seta [see Jubabaetis/g2 (1)]. Hind
margin of abdominal terga with pointed denticles. Vestige of
paracercus multisegmented.

Other characters as shown in Table 2. Unlike most Acen-
trella/fgl, 2" segment of labial palp lacks muscle (as in the
group sibiricum).

Imago and subimago. Unknown. Judging by subimagi-
nal parts developed in mature larva, on middle and hind legs
tarsus has 3 apical spines: 1542, 3" and 4" tarsomeres are
spine-bearing (as in Fig. 5); on fore leg of female tarsus has 2
apical spines: 2" and 3" tarsomeres are spine-bearing, while 4
tarsomere (penultimate, with stretched apical-ventral angle)
lacks apical-ventral spine [see Jubabaetis/gl (2)]. Styligeral
muscle narrow (Fig.176).

C.1.2.2.3. Platybaetis/g(1), or Platybaetis
(Figs 177-187, 189-206)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
Platybaetis.

Hierarchical typified name: Platybaetis/g(1) [g: Platybaetis
Miiller-Liebenau, 1980, typus P. edmundsi Miiller-Liebenau, 1980
(design. orig.)].

Possible ranking names in non-phylogenetic classifications:

— genus Platybaetis,

— subgenus Platybaetis in genus Jubabaetis;

— subgenus Platybaetis in genus Acentrella;

— subgenus Platybaetis in genus Baetis.

REFERENCE: genus Platybaetis Miiller-Liebenau, 1980 (larva).

Holophyletic taxon, whose larvae have outstanding au-
tapomorphic characters: they lost specialization peculiar for
all other Acentrella/fgl and got a new unusual specialization.
Basing on this, Platybaetis can be opposed to all other
Acentrella/fgl. For the purpose of convenience, in newly
established original binomina of Platybaetis/g(1) we use the
generic name Platybaetis, while in all newly established
original binomina of other Acentrella/fgl we use the generic
name Acentrella (see above).

Autapomorphies.

(1) Glossae and paraglossae, besides usual long pointed
setae, have stout, blunt setae: apex of each glossa has 2 very

thick, short, stout, blunt setae; apex of each paraglossa has a
row of about 7 long, stout, blunt setae [Miiller-Liebenau,
1980: Fig. Se].

(2) Larva is adapted for crawling and feeding on wet rock
surfaces out of the water: head is wide and flattened (see below);
prothorax has unique modification (see below); abdomen is not
diminished, but, vice verse, elongate, resembling the primitive
siphlonuroid type [see (3)]; tergalii are very wide and spread
laterally (Fig. 177). So general shape of larva strongly differs
from that of other Acentrella/fgl (compare with Fig. 18).

Prothorax (Figs 186—187) has sternal area expanded lat-
erally, so that most part of'its pleura are visible from above by
sides of pronotum. Coxa of fore legs are very widely separat-
ed. Trochantins (which in mayflies are present on prothorax
only) are V-shape, so that each trochantin consists of two thin
stripe-like sclerites (Fig. 187: tr.a and tr.p) connected under
acute angle; this angle is inserted into concavity under a
peculiar paired sternal flap (Fig. 187: s.f), which projects
from sternum anteriorly. Membranous area, which is bor-
dered by coxa, episternum and trochantin, is unusually en-
larged and projected anteriorly, forming a peculiar paired
anterior prothoracic projection (Figs 186, 187: app). Among
two stripe-like sclerites, into which trochantin is divided, the
anterior one (Fig. 187: tr.a) borders the medio-anterior mar-
gin of the anterior prothoracic projection, while the posterior
one (Fig. 187: tr.p) forms a lever which runs in transverse
direction and connects the sternal flap with coxa. Both stripe-
like sclerites, which constitute trochantin, are weakly sclero-
tized and pale brownish. The rest sternal area, including the
anterior prothoracic projections and the anterior sternal flaps,
is membranous, soft and colorless. Each anterior sternal
projection is thick, soft and has roundish-cone shape; most
part of its surface is membranous and colorless.

Head capsule is widened and flattened, so that its hind
part lies on pronotum, while its lateral parts lie on the anterior
sternal projections (Fig. 177). Mouth parts, being directed
ventrally, locate between the anterior sternal projections.
Probably, this construction allows larva to use its mouthparts
for feeding when larva lies on wet stone out of the water,
being covered by a film of water, which presses its body and
head to the stone. At least in the species examined, frons is
not projected above clypeus (unlike all other Acentrella/fgl)
and has no dense setation (unlike most other Jubabaetis/gl).

In most cases larvae of mamasae [P.] and wallacei [P.],
observed in nature, were found on stones projected from the
water, either just at boundary of water and air (Fig. 199), or
above the water level. In the last case, larva crawls by wet
stone surface, being covered by a film of water. They prefer
permanently wet substrates, which are found mainly on shad
sides of large stones near small waterfalls. Larva, which
locates far from the water, being frightened, does not jump
(unlike Mayobaetis), but runs quickly toward the water. Such
running is impossible for most other mayfly larvae (including
Mayobaetis) and, probably, is served by peculiar structure of
prothorax and strong legs.

Besides Platybaetis, there are some other mayflies whose
larvae crawl out of the water. Larvae of Neotropical Mayoba-
etis have usual Baetis-like appearance, but with more robust
legs; they crawl by wet stones like Platybaetis; unlike Platy-
baetis, larvae of Mayobaetis, being frightened, do not run
toward the water, but jump very far, using unusually strong
abdomen. Structure of prothorax of Platybaetis is not repeat-
ed in other mayfly larvae which crawl out of the water; it is
unique among mayflies and insects in general.

(3) Abdomen [initially shortened — see Acentrella/fgl
(2)] is secondarily elongate. Abdominal terga II-IX have
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medioanterior sigilla separated from anterior margin and
forming oblique maculae (Fig. 190) (that resembles the prim-
itive condition). Sterna II-VIII, besides medioanterior and
medioposterior sigilla, have additional pair of sigilla located
behind-mediad of the medioposterior sigilla (Fig. 191) (in
species examined all three pairs of sternal sigilla are non-
colored and poorly visible). Presence of additional muscles
on abdominal sterna testifies about its secondarily elonga-
tion.

Characters of unclear phylogenetic status (non-unique
apomorphies).

(4) Tarsus of middle and hind leg of imago and subimago
has only 2 apical spines: only 2™ and 3™ tarsomeres are spine-
bearing; 4" tarsomere (penultimate, with stretched apical-
ventral angle) lacks apical-ventral spine (Fig. 185). Fore
tarsus of female also has 2 apical spines [see Jubabaetis/fgl
Q).

(5) Imago and subimago of both species examined at rest
keep their wings spread laterally (Fig. 201) (unlike all other
Acentrella/fgl, which keep their wings raised up, as most
mayflies); wings of both species have crossveins darkened
(Figs 198, 201). Adults of other species are unknown, so it is
unclear if these characters belong to all Platybaetis, or to
certain species only.

DISTRIBUTION. Oriental Region.

SPECIES COMPOSITION. 8 species: 1 species in Ne-
pal — uenoi Miiller-Liebenau, 1980 [Platybaetis]; 1 species
in Indochina (Vietnam and western Malaysia) — bishopi
Miiller-Liebenau, 1980 [Platybaetis]; 2 species in Borneo
(Malaysia) — probus Miiller-Liebenau, 1984 [Platybaetis]
(see below) and sp. (see below); 1 species in Philippines —
edmundsi Miiller-Liebenau, 1980 [Platybaetis]; 3 species in
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Sulawesi — sulawesiensis Tong & Dudgeon, 1999 [Platyba-
etis], wallacei Tong & Dudgeon, 1999 [Platybaetis] and
mamasae sp.n. [Platybaetis] (Table 3). Species examined are
reviewed below.

REMARK. Species described as Platybaetis gagadjuensis
Suter, 2001 from Australia, does not belong to Platybaetis: its
shape of labial palp is different from that of Acentrella/fgl;
tarsus has no subapical seta characteristic for Jubabaetis/gl;
claw has one large seta, which is never found in Acentrella/fgl.

C.1.2.2.3-1. Platybaetis/g(1) mamasae sp.n.
[Platybaetis]
(Figs 177-187, 189-201)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
Platybaetis.

Original binomen: Platybaetis mamasae Kluge & Novikova, sp.n.

Possible binomina:

— Platybaetis mamasae;

— Jubabaetis (Platybaetis) mamasae;

— Acentrella (Platybaetis) mamasae;

— Baetis (Platybaetis) mamasae;

— Baetis (Jubabaetis) mamasae;

— Baetis (Acentrella) mamasae.

MATERIAL. Holotype: L-S-IJ", INDONESIA, Sulawesi, tribu-
tary of river Mamasa 5 km W Mamasa, 26.VII1.2009, coll. N. Kluge
& L. Sheyko, specimen [XV](16)B. Paratypes: the same locality,
15-27.VIIL.2009: 4 L-ST", 1 L-S9, 59 larvae.

Larva. CuticULAR COLORATION: Dorsal surface, includ-
ing head capsule, pronotum, mesonotum, metanotum, tho-
racic pleura, dorsal (morphologically anterior) surfaces of
femora and abdominal terga, has cuticular pigmentation in a
form of brown marks and lighter blanks, partly diffusive,
partly distinctly outlined. Occipit between oculi has paired

Table 3. Selected larval characters of known species of Platybaetis
Ta6nuna 3. Hekoropsle TMYMHOYHBIE TIPU3HAKU HU3BECTHBIX BUNOB Platybaetis

1 2 3 5 16 7 819110
=

) 2 gz
=| 8 5§ |2|E|5
E|E|25 |82 |5|2|¢E
. E12125|=158 |§|&|%
species W PSS S s o E| B
= S| S| = g &D = e T =
3 E|lE|°-Z|8|2E ° 5>
g 5|5 |g EC|EE |g|E|=
2 22|52 |§8|28|B
e E|Z|25[2]22 |2]%|3
2 —| 5| o g @lE|E
S O|o|e%8 8|8 |2 8L
uenoi [Platybaetis) Himalaya | ? | ? | ? | ? ? 51?]°?
bishopi [Platybaetis] Indochina | ? | ? |UUU| — - 1]1?2]?
probus [Platybaetis] * Borneo + |+ |TTT| — |[VIIIX]| 9 |0.8]0.6
sp. B2 * Borneo + |+ |[VVV II-1X | 9 [0.8]0.6
edmundsi [Platybaetis] Philippines| ? | + [VVV]| — - |67 ?|?
sulawesiensis [ Platybaetis] Sulawesi | — | + |[VVV| + ? 11?2]7?
wallacei [Platybaetis] * Sulawesi | — | + |[UUU| — - 11108
mamasae sp.n. [Platybaetis] *|Sulawesi | — | + || — — 1]1]1

Table legend. 1 — species (species examined are indicated by asterisks); 2 — distribution; 3 and 4 (emargination on hind margin of head

in male and female) — “+” present (Fig. 180); “~” absent (Fig. 179); 5 (denticles on hind margin of abdominal tergum) — “UUU” blunt;
“VVV” pointed; “TTT” spine-like; “IIIIII” palisade (Fig. 196); 6 (setae on tergalii) — “+” present; “—” absent; 7 — abdominal segments
which bear posterolateral spines; 8 — number of segments of larval paracercus; 9 — ratio of hind femur length to fore femur length; 10 —
ratio of fore tibia length to fore femur length.

Tosicuenue x Tabnune. 1 — Bux (HMCCIeIOBAaHHBIC BUABI OTMEUEHEI 3B€3J0UKaMN); 2 — paclpocTpaHeHue; 3 u 4 (BbIpe3Ka Ha 3aHEM
Kpae ToJIOBBI y caMIla U caMku) — “+7” umeercs (puc. 180); “—” orcyrcrByer (puc. 179); 5 (3y0unku Ha 3aiHEM Kpae Tepruta Opromka) —
“UUU” tymsle; “VVV” 3aoctpennsie; “TTT” mmunosuguste; “IIII1” namucannsie (puc. 196); 6 (IeTHHKH HA Tepraylusix) — “+” UMEIOTCS;
“~" OTCYTCTBYIOT; 7 — CErMEHTHI OpIOILKa, HECYIINE MMOCTEPOIaTePaIbHbIC MIUIbI; 8 — YUCIIO YJICHUKOB IMaparepka; 9 — OTHOIICHHE
JUIMHEI 3a/iHeTo Oenpa K JUINHE IepeaHero 6expa; 10 — oTHONIeHNe AIHUHBI IepeJHel ToIeHH K JIUHe IepeHero oeapa.
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contrasting dark sigilla on lighter background. Pronotum
and mesonotum have characteristic color pattern (Fig.
200). Abdominal terga have diffusive brown marks and
light blanks; medioanterior and medioposterior sigilla
brown; medioanterior sigilla oblique drop-like; mediopos-
terior sigilla round (Figs 190, 199). Each femur light, with

a short (1/4 of femur length) dark longitudinal stripe
parallel to outer margin and with large diffusive macula in
median part. Ventral surface, including thoracic and ab-
dominal sterna and ventral (morphologically posterior)
surfaces of femora, has cuticle colorless. Cuticle of cerci
light, unicolor.

Figs 177-185. Platybaetis/g(1) mamasae sp.n. [Platybaetis]: 177 — mature male larva, dorsal view; 178 — developing of subimaginal
paracercus under larval cuticle; 179 — head of mature male larva; 180 — head of mature female larva; 181 — head of male imago, lateral view
(holotype); 182 — labrum; 183 — buds of subimaginal gonostyli folded under larval cuticle; 184 — imaginal mesonotum, lateral view (holotype);
185 — tarsus of middle leg of male imago (holotype)'; 1+2 — completely fused 1 and 2™ tarsomeres; 3, 4, 5 — 3™, 4™ and 5" tarsomeres.

Puc. 177-185. Platybaetis/g(1) mamasae sp.n. [Platybaetis]: 177 — 3penas nu4MHKa camua, HopcaibHO; 178 —

pasBuTHe

CcyOMMaruHaJbHOIO Mapauepka noJ KyTuKysa0i JuunuHky; 179 — rosuosa 3penoit auunHky camua; 180 — rosioa 3peiioi IMYMHKU CAMKH;
181 — ronoBa camiia UMaro, JaTepaibHo (rosoTu); 182 — BepxHsisi ryda; 183 — 3auaTku cyOuMaruHaabHBIX TOHOCTUIICH, CII0)KEHHBIE 10T
JTMYUHOYHOU KYTHKYI0H; 184 — nMaruHaabHbIi ME30HOTYM, JIaTepalibHO (rosoTun); 185 — yanka cpeaneit Horu camia uMaro (TroJIoTHI);
1+2 — nonmocteio cauteie 1 i 21 Tapcomepsr; 3, 4, 5 — 37, 4% u 5% tapcomepsr.
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Figs 186—188. Structure of larval prothorax: 186 — Platybaetis/g(1) mamasae sp.n. [Platybaetis], dorsal view; 187 — the same, ventral
view; 188 — ventral view of prothorax of lapponica [Acentrella], as example of non-modified structure; app — anterior prothoracic
projection; ¢.s — cervical sclerite; epm — epimeron; eps — episternum; fu — sternal apodeme (furca); tr.a — anterior stripe-like sclerite
of trochantine; tr.b — posterior stripe-like sclerite of trochantine; s.f — sternal flap.

Puc. 186-188. Ctpoenune nepeanerpynu muannku: 186 — Platybaetis/g(1) mamasae sp.n. [Platybaetis], nopcanbno; 187 — o xe,
BEHTPAJIbHO; 188 — BeHTpasIbHEIA BUJ HepenHerpynu lapponica [Acentrella] xak nmpuMep HeMOIH(DUIUPOBAHHOTO CTPOCHUS; app —
MEPEHUHN BBICTYII HEPEAHETPYAN; €.8 — LICHHBII CKICPUT; epm — SMHUMEPOH; eps — dNucTepHyM; fu — crepHanbHas anoaema (dypxa);
tr.a — nepeaHuil OJIO0COBU/IHBII CKICPHT TPOXAHTHHA; tr.b — 3a1HUIl II0J0COBU/IHBII CKIIEPUT TPOXAHTHHA; S.f — CTepHAaIbHAS JIONACTB.
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Figs 189-192. Platybaetis/g(1) mamasae sp.n. [Platybaetis], larva: 189 — articulation of femur and tibia, dorsal view (one tibial seta
shown with fine processes, which are thicker than in reality; processes of other setae not shown); 190 — median part of larval tergum V and
anterior margin of tergum VI (two muscles shown by interrupted lines); 191 — median part of larval sternum V (three muscles shown by
interrupted lines); 192 — tarsus and claw. Abbreviations as in Fig. 99.

Puc. 189-192. Platybaetis/g(1) mamasae sp.n. [Platybaetis], nnunnka: 189 — cowienenue 6eapa U roJieHU, OPCATBHO (HA OJHOU
[IETHHKE TOJICHH TOHKHE OTPOCTKH [OKa3aHbI 00JIee TOJICTHIMH, YeM B ICHCTBUTEIFHOCTH; OTPOCTKU Ha APYTHX IIETHHKAX HE TOKAa3aHbI);
190 — MeauanbHas 4acTh V Tepruta v nepepHuii kpait VI repruta (JBe MbIIIIBI TOKA3aHbI IPEPBIBUCTHIMU JUHUAMHU); 191 — MeauanbHas
yacTh V CTepHUTA OpromIKa (TPU MBI TOKAa3aHbl IPEPBIBUCTHIMU JTHHUAME); 192 — nanka u korotok. CokparieHus Kak Ha puc. 99.
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Figs 193—198. Platybaetis/g(1) mamasae sp.n. [ Platybaetis]: 193—194 — left and right mandibles; 195 — half of labium; 196 — posterior
margin of larval abdominal tergum VI (holotype); 197 — genitals of male imago, ventral view (right gonostylar muscle and right gonovectal
muscle not shown; for explanation see Fig. 3) (holotype); 198 — fore wing.

Puc. 193-198. Platybaetis/g(1) mamasae sp.n. [Platybaetis]: 193—-194 — neBas u npaBast MaHIHOYIBL; 195 — 1oI0BHHA HIKHEH T'yOBI;
196 — 3auuii kpaii VI reprura Oprouka IM4uHKY (rooTum); 197 — reHuTaniu caMmia uMaro, BEHTPaJIbHO (TIpaBasi FOHOCTHIISIPHAS MBI
¥ MBIIIIA IPaBOr0 TOHOBEKTHCA He IOKa3aHbl; 00bsICHEHUE Ha puc. 3) (ronorum); 198 — nepennee KpuLIo.
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HyroDERMAL coLORATION: Hypoderm either colorless, or
with pale markings invisible through cuticle. Fore protoptera
of immature larva have hypoderm light with all veins lighter:
crossveins widened, but not darkened (unlike darkened and
widened in imago).

SHAPE AND SETATION: Head wide and flattened; frons not
projected above clypeus, has no dense setation. Occipit of male
hasno incision (Fig. 179), in female has deep incision (Fig. 180).
Scapus of antenna symmetric (Figs 179, 180). Labrum short and
wide, with length 3 times less than width (Fig. 182). Mandibles
blade-like: incisor very long, nearly parallel-sided, without large
denticles, semicylindrical, at apex obliquely tapered and round-

199

ed; kinetodontium reduced to 5 small denticles, which lie nearly
on the same line with median margin of incisor (Figs 193, 194)
(in most specimens incisor is more or less shortened, being wore
out, so only new-molted specimens should be examined). La-
bium has paraglossal muscle oblique and fan-like; 2" palpomere
has muscle (as in Fig. 152). 2" palpomere has length exceeding
width, 3 palpomere has length equal to width (Fig. 195).
Thoracic sterna have no prominent subfurcal protuberances.
Hind protoptera either reduced to very small vestiges (smaller
than in Fig. 125), or completely absent; they can be present and
absent on left and right sides of the same specimen. Legs
thick. All legs have equal length of femora and equal length of

Figs 199-200. Platybaetis/g(1) mamasae sp.n. [Platybaetis], larva: 199 — natural position on wet stone; 200 — exuviae of left part of

pronotum and mesonotum.

Puc. 199-200. Platybaetis/g(1) mamasae sp.n. [Platybaetis], nuuunka: 199 — ecTeCTBEHHOE MOJIOKEHHE HA MOKPOM KamHe; 200 —

2K3yBHH JIEBOI MOJIOBHHBI IPOHOTYMAa U ME30HOTYMa.
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tibiae; on all legs length of tibia equal to length of femur; tarsus
about 3.5 times shorter than tibia; on fore leg of male larva tarsus
slightly longer, about 3 times shorter than tibia (Fig. 177). Femur
width about 0.3 of femur length; on fore leg femur widest in
proximal part, on other legs femur equally wide at most its
length. Tibia width 0.08-0.1 of tibia length. Patella occupies
less than 1/2 of inner tibial margin. Long setae forming the
regular row on external margin of femur, have length about 0.4
of femur width; each seta bears fine long processes. Besides
them, external margin of femur bears sparse, short stout spine-
like setae; on apical margin of femur short spine-like setae are
very dense (Fig. 189) (unlike other species). Setae forming the
regular row on dorsal margin of tibia [see Acentrella/fgl (3)]
long, their length exceeds tibia width; each seta bears fine long
processes; second (external) row of long setae absent. Setae
forming the row on dorsal margin of tarsus, similar to that on
tibia, but somewhat smaller; inner margin of tarsus bears a row
of short stout setae, terminated by a long subapical seta (charac-
teristic for Jubabaetis/g2) (Fig. 192). Claw has 8 denticles;
subapical setae vestigial. All abdominal segments lack postero-
lateral spines (Fig. 177). Abdominal terga not wide and much
longer than in most Acentrella/fg1 other than Platybaetis: width
of spread abdominal tergum II between tergalii bases 4 times
exceeds its length; width of spread abdominal tergum I1I between
tergalii bases 3 times exceeds its length. Abdominal terga lack
long scales, have very small sparse scales only; denticles on
posterior margins of terga palisade: unusually long, dense and
regular, with tips pointed or blunt (Fig. 196). On abdominal
sterna [I-1X paired fields of dentate protuberances transverse,
narrow, locate only laterad of medioposterior sigilla (Fig. 191).
Tergalii very large, spread laterally, tergalius [ smaller than other

ﬁaf 5 £

Fig. 201. Platybaetis/g(1) mamasae sp.n. [Platybaetis], male imago at rest (holotype).

(Fig. 177) (the same in other Platybaetis). Vestige of paracercus
short and one-segmented; in spite of this, subimaginal vestige of
paracercus develops in it with wastes (Fig. 178). Cerci subequal
to body length. Primary swimming setae developed: one or few
setae on each proximalmost segment; 1618 setae with pressed
transverse bases on each middle segment; absent in distal parts
of cerci.

Subimago and imago. At rest keep wings spread lateral-
ly. The same in wallacei [ Platybaetis).

Subimago. CUTICULAR COLORATION. Most part of cuticle
colorless; wing articulation and basal plate darkened with
brownish; thoracic pleura with a few brown markings, the
largest of which a dark brown paired longitudinal stripe on
junction of metanotum with metapleura. Wings light; in
young subimago crossveins as light as longitudinal veins,
later become dark brown as in imago. Cuticle of tibiae looks
somewhat darkened, because its microtrichiae darker than
microtrichiae on femora and body.

HYPODERMAL COLORATION. As in imago.

Imago, male. Head, thorax, abdomen, legs and caudalii
light, at most yellowish. Turban eyes wide (Fig. 181), yellow,
with stem brownish. Anteronotal protuberance flattened (Fig.
184), less prominent than in most Acentrella/fgl. Thorax yel-
low, with a few small diffusive brownish maculae on pleura. All
legs pale yellowish; femur with large, diffusive, orange macula
near apex; last tarsal segment either as pale as others, or tinged
with light brownish. On fore leg femur 8/7 longer than in larva
and subimago; tibia 1.7 of femur length; tarsus shorter than tibia,
1.2 of femur length. On middle and hind legs femur has length
equal to larval and subimaginal; tibia 1.4-1.5 of femur length;
tarsus three times shorter than tibia, 0.5 of femur length. On

Puc. 201. Platybaetis/g(1) mamasae sp.n. [Platybaetis], camer] ©Maro B nokoe (TOJIOTHII).
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middle and hind legs tarsus has 2 apical spines: 1*+2" and 3"
tarsomeres are spine-bearing, while 4™ tarsomere (penultimate,
with stretched apical-ventral angle) lacks apical-ventral spine
(Fig. 185) [see Platybaetis (3)]. Fore wing has base light brown-
ish; longitudinal veins yellowish; bulla colorless; crossveins
widened and dark brown; pterostigma whitish, with a few
thickened dark brown crossveins (Fig. 198, 201). Abdomen at
most part very pale yellowish, nearly colorless; each tergum 11—
IX has large orange-yellow macula medially; on tergum 3 this
macula smaller and occupies less than 1/2 of tergum length; on
each tergum [V-IX this macula large and occupies most part of
tergum length (Fig. 201). Genitals colorless. Styliger wide;
unistyligers long, cylindrical, with inner-distal margin widened;
1* segment of gonostylus conic; 2™ segment long and parallel-
sided, not widened apically; 3" segment short; penial bridge
non-sclerotized, lacks projections; gonovectes small, colorless
and poorly visible; styligeral muscle relatively wide (Fig.
197). Cerci uniformly pale.

Imago, female. Unknown. Judging by female subimago,
has coloration similar to male. On fore leg tarsus has 2 apical

203

spines: 2" and 3" tarsomeres are spine-bearing, while 4"
tarsomere (penultimate, with stretched apical-ventral angle)
lacks apical-ventral spine; on middle and hind legs tarsus also
has 2 apical spines (as in male, Fig. 185) [see Platybaetis (3)].

Egg. Unknown.

Dimension. Fore wing length 9 mm.

COMPARISON. Male imago the new species differs
from wallacei [Platybaetis] by yellow turban eyes and ab-
sence of distal projection on unistyliger (Fig. 197). Larva
differs from all Platybaetis by palisade denticles on posterior
margins of abdominal terga (Fig. 196) and blade-like mandi-
bles (Figs 193—194); from species examined differs also by
dense short stout setae on tips of femora (Fig. 198).

C.1.2.2.3-2. Platybaetis/g(1) wallacei | Platybaetis]
(Figs 202-205)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
Platybaetis.

Original binomen: Platybaetis wallacei Tong & Dudgeon, 1999.

Possible binomina:

— Platybaetis wallacei;

Figs 202-206. Platybaetis/g(1): 202-205 — wallacei [Platybaetis]; 202-203 — left and right mandibles; 204 — half of labium; 205
— genitals of male imago (gonovectes and muscles not shown); 206 — probus [Platybaetis], hind margin of larval abdominal sternum IX

with buds of subimaginal gonostyli at early stage of development.

Puc. 202-206. Platybaetis/g(1): 202205 — wallacei [ Platybaetis]; 202—203 — neBasi u npaBas MaH1u0yJbl; 204 — 10JI0BUHA HUKHEH
ry0s1; 205 — reHuTaauu caMIla IMaro, BEHTPaIbHO (TOHOBEKTHCHI H MBIIIIBI He OKa3aHbl); 206 — probus [Platybaetis], 3aguuii kpait IX
CTepHHTA OPIOIIKA JIMYMHKY € 3a4aTKaMK CyOMMaruHajJbHBIX TOHOCTHJICH Ha PaHHEH CTaauu.
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— Jubabaetis (Platybaetis) wallacei,

— Acentrella (Platybaetis) wallacei;

— Baetis (Platybaetis) wallacei;

— Baetis (Jubabaetis) wallacei,

— Baetis (Acentrella) wallacei.

REFERENCE: Platybaetis wallacei Tong & Dudgeon, 1999 (larva).

MATERIAL. INDONESIA, Sulawesi, tributary of river Ma-
masa 5 km W Mamasa, 15-27.VII.2009, coll. N. Kluge & L.
Sheyko: 3 L-S-1¢7, 2 L-ST, 2 L-S%, 47 larvae.

Larva. Described by Tong & Gudgeon [1999]. Differs
from P. mamasae by the following characters: Incisor of
mandible not so long; kinetodontium projected, especially on
right mandible (Figs 202-203). Labial palp shorter (Fig.
204). Legs thicker and shorter: femur width about 0.35 of
femur length; tibia shorter than femur, about 0.9 of femur
length, tibia width more than 0.1 of tibia length. Apex of
femur bears only a few short spine-like setaec. Row of long
setae on outer side of tarsus irregular and expressed at prox-
imal part of tarsus only. Denticles on posterior margins of
terga shorter, with length subequal to width.

Imago, male. Very similar to mamasae [P.]; differs by
the following characters: Turban eyes light orange, with stem
reddish. Each unistyliger on median-dorsal side of its distal
margin bears a flat projection, directed distally (Fig. 205).

C.1.2.2.3-3. Platybaetis/g(1) probus | Platybaetis)
(Fig. 206)

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
Platybaetis.

Original binomen: Platybaetis probus Miiller-Liebenau, 1984.

Possible binomina:

— Platybaetis probus;

— Jubabaetis (Platybaetis) probus.,

— Acentrella (Platybaetis) proba,

— Baetis (Platybaetis) probus;

— Baetis (Jubabaetis) probus;

— Baetis (Acentrella) probus.

REFERENCE: Platybaetis probus Miiller-Liebenau, 1984 (larva).

MATERIAL. MALAYSIA, Borneo, Sabah: Liwangu river, SE of
Kinabalu national park, 14-15.VIII.1972, coll. W.L. & J.G. Peters: 1
male larva; Karagasan, Ranau, 6.1X.1994, coll. S.C. Kang: 4 larvae.

Larva. Well differs from all other species by unusual
spines on hind margins of abdominal terga [Miiller-Liebenau,
1984: Fig.1, 12]. Some other characters are given in Table 3.

C.1.2.2.3-4. Platybaetis/g(1) sp. B2

Systematic position: Acentrella/fgl—Jubabaetis/gl—g2—
Platybaetis.

MATERIAL. MALAYSIA, Borneo, Sabah, Karagasan, Ranau,
6.1X.1994, coll. S.C. Kang: 4 larvae.

Larva. Differs from other species examined by presence
of posterolateral spines on all abdominal segments [I-1X and
by combination of other characters (Table 3).
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