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New data on the millipede genus Shearia Mikhaljova, 2000
from the Russian and Mongolian Altais (Diplopoda:
Chordeumatida: Diplomaragnidae)
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ABSTRACT. Based on fresh and re-examined mate-
rial from SW Siberia, the distributions of five diplomar-
agnid millipede species of Shearia Mikhaljova, 2000
have been supplemented, refined and updated. The range
limits of the following species are expanded: S. khakassi-
ca Mikhaljova, 2000 is new to be recorded from the
Republic of Altai, S. longa Mikhaljova, 2012 is reported
from outside its type locality for the first time, whereas
the distribution area of S. oiskaya Mikhaljova, 2000 is
limited to the south of the Krasnoyarsk Province. De-
scriptions of the posterior gonopods of S. calycina Mikhal-
jova, 2000 and S. khakassica, as well as the diagnosis of
the genus in general are supplemented. The distributions
of all Shearia species encountered are mapped. A key to
all known species of the genus is given.

PE3IOME. [lo HOBOMY M MOBTOPHO HU3y4YE€HHOMY
KOJUIEKIIMOHHOMY MaTepHualy ¢ fora 3anaHoit Cubupu
JIOTIOJTHEHBI, YTOUHEHBI 1 OOHOBJICHBI 00JIaCTH pacpo-
CTPaHEHUsI JJIs1 ISITH BUJI0B AUTIIIONO/I-HUTEHOCIIEB POia
Shearia Mikhaljova, 2000. Paciupensl apeainbl yka-
3aHHBIX HWKE BUIOB: S. khakassica Mikhaljova, 2000
BIIEpBBIE OTMe4YeH B Pecrybnmke Amnrait, S. longa
Mikhaljova, 2012 — BrepBble BHE THIIOBOW TEPPHUTO-
puH, MEX Ty TeM Kak apean S. oiskaya Mikhaljova, 2000
OKa3aJcs OrpaHUuCHHBIM oroM KpacHosipckoro kpas.
JlomoTHEeHBI OMUCaHUS 3aIHAX TOHOTONOB S. calycina
Mikhaljova, 2000 u S. khakassica, a Taxxe AUarHo3
poxa B 1eioM. [t BceX BKJIFOYEHHBIX B HACTOSIIYIO

CTaThIO BUJIOB Shearia BBITIOIIHEHO KapTHPOBAHHE ape-
anoB. CocTaBlieH KIIIOY JUIsS BCEX M3BECTHBIX BHIOB
9TOTO poja.

Introduction

The millipede genus Shearia Mikhaljova, 2000 is
currently known to be represented by eight species,
which mainly occur in the south of western and central
Siberia, as well as western Mongolia [Mikhaljova, 2000,
2012, 2017]. This genus differs from other genera of
Diplomaragnidae Attems, 1907 mainly in a
(sub)cyathiform shape of the colpocoxites of the poste-
rior gonopods.

SEM micrographs were prepared at the Laboratory
of Aquatic Ecology, Institute for Water and Environ-
mental Problems, Siberian Branch, Russian Academy
of Sciences, Barnaul, Russia (IWEP), using a Hitachi S-
3400N scanning electron microscope. Mounts for SEM
were made through air-drying, mounting on stubs, and
coating with platinum. SEM material was removed from
stubs and returned to alcohol after examination. Digital
images were prepared with the help of Helicon Focus 6
image stacking software. The distribution maps were
composed using QGIS 3.4.4.

The material treated herein has been deposited in the
collection of the Altai State University, Barnaul, Russia
(ASU). Literature references to the species concern
their distribution areas.
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Taxonomic part

Class Diplopoda
Family DIPLOMARAGNIDAE

Shearia calycina Mikhaljova, 2000
Figs 1-7.

Shearia calycina Mikhaljova, 2000: 166, 167: figs.

Shearia calycina— Mikhaljova, Golovatch, 2001: 110; Mikhal-
jova, 2004: 163, figs, 164: map; 2017: 200, 201: figs, 134: map;
Nefediev, Nefedieva, 2007: 162; Mikhaljova et al., 2008: 53.

MATERIAL EXAMINED. 5 0'C", 1 €, 8 juv., Russia, Republic
of Altai, Kosh-Agach District, 26 air-km NNW of Belyashi (Dz-
hazator), floodplain of Karagem River, on left bank near bridge,
49.88593°N, 87.19024°E, valley Populus forest with Larix sibirica,
ca 1355 m a.s.l, in litter, 29.VIL.2018, leg. P.S. Nefediev.

DISTRIBUTION. This species inhabits SE districts of
the Republic of Altai only (Fig. 1).

REMARKS. Endemic to the Russian Altais. Neither the
gonopods nor coxae 10, nor coxae 11 of this species have
ever been shown using SEM. Therefore, they are given here
(Figs 2-7). An examination of males of the species from the
ASU collection has revealed a small, two-branched anterior
process (ap) on each angiocoxite of the posterior gonopods.
This character is well visible in a SEM micrograph (Fig. 4),
but it was not specified in the original description [see
Mikhaljova, 2000]. Hence, this structure must be included
into the description of S. calycina.

P.S. Nefediev

Shearia densecava (Gulicka, 1972)
Figs 1, 8-13.

Altajosoma densecavum Gulicka, 1972: 38, 37: fig.

Altajosoma densecavum — LokSina, Golovatch, 1979: 382;
Nefediev, Nefedieva, 2008a: 117.

Diplomaragna densecava — Shear, 1990: 38; Mikhaljova,
1993: 22.

Shearia densecava — Mikhaljova, 2000: 165, 166: figs; 2004:
165, figs, 164: map; 2013: 7; 2017: 201, 202: figs, 140: map;
Mikhaljova, Golovatch, 2001: 110; Mikhaljova, Nefediev, 2003:
86; Nefediev, Nefedieva, 2007: 162; 2008b: 62; 2013: 87; Mikhal-
jova et al., 2008: 53; Nefedieva, Nefediev, 2008: 123.

MATERIAL EXAMINED. 1 ', Russia, Republic of Altai,
Ulagan District, ca 15 air-km NNW of Aktash, Lake Taldu-Kiol,
50.442703°N, 87.535550°E, Larix sibirica forest, ca 1840 m
a.s.l., 17-18.VIL.2006, leg. P.S. Nefediev, J.S. Nefedieva; 2 J'J,
same Republic and District, Kuraiskii Mt. Range, watershed of
Korumduairy and Yarlyamry rivers, 50°20'N, 87°43°E, Pinus
sibirica forest, in stumps, ca 2000 m a.s.l., 7.VII1.2016, leg. Yu.V.
Dyachkov; 1 &', 2 29, 1 juv., same Republic, Shebalino District,
3.5 air-km SE of Topuchaya, 51.11189°N, 85.63219°E, Betula
pendula, Larix sibirica, Pinus sibirica and Picea obovata forest
with Alnus, Lonicera, Ribes nigrum and tall grass vegetation on
hummocks, along brook, 1435 m a.s.l., hand sampling, sifted leaf
litter, pitfall traps, 20-22.VI1.2018, leg. P.S. Nefediev, V.I. Gusa-
rov, M.F. Maurstad, V. Loveng.

DISTRIBUTION. This species is known only from the
Republic of Altai, occurring in its northern, central and SE
districts (Fig. 1).

Fig. 1. Distribution of Shearia calycina (triangle) and S. densecava (circle). Previously known localities marked in black, new records
given in white.

Puc. 1. Pactipoctpanenue Shearia calycina (tpeyronsuuk) u S. densecava (xpyr). UEpHbBIM OTMEYEHBI paHee H3BECTHBIC MECTa HAXOIOK,

HOBBIC HAXOJIKU OTMCUYCHBI GeITbIM.
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REMARKS. Endemic to the Russian Altais. Neither the
gonopods nor coxae 10, nor coxae 11 of this species have
ever been shown using SEM. Therefore, they are given here
(Figs 8-13).

Shearia khakassica Mikhaljova, 2000
Figs 14-20.

Shearia khakassica Mikhaljova, 2000: 163, figs.
Shearia khakassica— Mikhaljova, Golovatch, 2001: 110; Mikhal-
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jova, 2004: 166, 167: figs, 164: map; 2016: 13; 2017: 202, 203: figs,
140: map; Nefediev, Nefedieva, 2006: 98; 2007: 161; 2008b: 62.

Shearia oiskaya — Mikhaljova et al., 2008: 54.

NEW MATERIAL EXAMINED. 1 ¢, 7 €9, 7 juv., Russia,
Republic of Altai, Ulagan District, 9 km S of Lake Dzhulukul, near
Lak-Yyash Lakes, Betula rotundifolia thicket, 50.393970°N,
89.674179°E, 2200 m a.s.l., 27.VIL.2006, leg. P.S. Nefediev, J.S.
Nefedieva.

MATERIAL RE-EXAMINED (specimens previously identi-
fied as Shearia oiskaya Mikhaljova, 2000 and published by Mikhaljo-

Figs 2-7. Shearia calycina, male (Republic of Altai, floodplain of Karagem River): 2-5 — gonopods; 6 — coxae 10; 7 — coxae 11; 2,
4, 67 — oral view; 3—5 — caudal view. Scale bars: | mm (2-3), 0.4 mm (4-5) and 0.3 mm (6-7). Designations explained in text.

Puc. 2-7. Shearia calycina, camen (Pecybnuka Anraii, moiima p. Kaparem): 2—5 — rononosr; 6 — Kokcbl 10-ii mapbl HOT; 7 — KOKCBI
11-it maps! Hor; 2, 4, 6-7 — cnepenu; 3—5 — c3axu. Macmra6: 1 mm (2-3), 0,4 MM (4-5) 1 0,3 mum (6-7). OOBsicHeHHe 0003HAUYCHUIT TaHO

B TCKCTE.
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va et al. [2008]). 7 ', 2 99, 22 juv., Russia, Republic of Altai,
Ulagan District, 9 km S of Lake Dzhulukul, near Lak-Yyash Lakes,
Betula rotundifolia thicket, 50.393970°N, 89.674179°E, 2200 m
a.s.l., 27.VIL.2006, leg. P.S. Nefediev, J.S. Nefedieva.

DISTRIBUTION. This species is rather widespread in
the south of western and central Siberia (W districts of the
Republic of Khakassia, S districts of the Kemerovo Area and
the Krasnoyarsk Province, as well as SE districts of the
Republic of Altai) (Fig. 14).

P.S. Nefediev

REMARKS. A restudy of specimens from near Lak-
Yyash Lakes at the border of the Republic of Altai and the
Republic of Tyva, previously identified as Shearia oiskaya
Mikhaljova, 2000 by Mikhaljova et al. [2008], shows that
all of them actually belong to S. khakassica. The above
southernmost records of the species are new to the Republic
of Altai. Neither the gonopods nor coxae 10, nor coxae 11 of
this species have ever been shown using SEM. Hence, they

Figs 8-13. Shearia densecava, male: 811 — gonopods; 12 — coxae 10; 13 — coxae 11; 8,

10, 12-13 — oral view; 9, 11 — caudal

view (8, 10, 12-13 — Republic of Altai, Lake Taldu-Kiol; 9, 11 — Republic of Altai, Kalbakaya River). Scale bars: | mm (8-11), 0.4 mm

(12) and 0.3 mm (13).

Puc. 8-13. Shearia densecava, camen: 8—11 — ronononsr; 12 — xokcsr 10-it maper Hor;, 13 — kokcsr 11-ii mapst Hor; 8, 10, 12-13 —
crepeny; 9, 11 — c3amu (8, 10, 12, 13 — Pecny6anka Anrai, 03. Tanny-Kéns; 9, 11 — Pecny6auka Anrai, p. Kan6akas). Macmra6: 1 mm

(8-11), 0,4 My (12) 1 0,3 mm (13).



New data on Shearia from the Russian and Mongolian Altais

are given here (Figs 15-20). An examination of males of the
species from the ASU collection has revealed a small poste-
rior process (pp) on each angiocoxite of the posterior gono-
pods, as opposed to “absent” or “a small fold”, specified in
the original description [see Mikhaljova, 2000]. This struc-
ture is well visible in a SEM micrograph (Fig. 18), and it
must be included into the description of S. khakassica.

Shearia longa Mikhaljova, 2012
Fig. 14.

Shearia longa Mikhaljova, 2012: 42, 43-46: figs.

MATERIAL EXAMINED. 7 0T, 2 99, Mongolia, Bayan-Olgii
Province (Aimag), Altai District (Somon), Tsengel Hayrhan Nuruu
Mt. Range, 3 km W of Mt Elt Uul, 48°09" N; 89°14" E, screes, under
stones, 2700 m a.s.l., 11.VIL.2015, leg. A.A. Fomichev.

DISTRIBUTION. This species is known only from the
Mongolian Altais, western Mongolia (Fig. 14).

REMARKS. Originally described from the Tsengel Somon
of the Bayan-Olgii Aimag [see Mikhaljova, 2012], this spe-
cies is now recorded from outside its ferra typica for the first
time.

The following key can be proposed to Shearia species.
1(4) Anterior angiocoxal processes of posterior gonopods with

very large front branches and small outer ones ............ 2
2(3) Colpocoxites of posterior gonopods strongly curved

3 RS~

caudad, with external lateral lobes ...........c...cccvveeveeenne..
.................................... shushenskaya Mikhaljova, 2000
3(2) Colpocoxites of posterior gonopods regularly curved
caudad, without external lateral lobes ............c..cccoen....
.......................................... teletskaya Mikhaljova, 2000
4(1) Anterior angiocoxal processes of posterior gonopods
small, both branches equal in height............ccccceeenne. 5
5(6) Colpocoxite tips of posterior gonopods with subquadrate
€XCavations ........ceceeveeenennns rybalovi Mikhaljova, 2000
6(5) Colpocoxite tips of posterior gonopods different ..... 7
7(8) Front branches of anterior angiocoxal processes of pos-
terior gonopods distinctly triangular in shape, with point-
ed tips (Fig. 17) coeeeeieieieieeeeeeeeeiee khakassica
8(7) Front branches of anterior angiocoxal processes of pos-
terior gonopods different, without pointed tips .......... 9
9(12) Colpocoxites of posterior gonopods tapering distally,
SETATERE ..t 10
10(11) Anterior gonopod telopodites very long and twisted
............................................................................... longa
11(10) Anterior gonopod telopodites shorter, not twisted ..
.......................................................................... calycina
12(13) Colpocoxites of posterior gonopods broad, concave
............................................................. 13
13(14) Mesal sheath plate small .......... .. densecava
14(13) Mesal sheath plate very large .........ccocvevveveerienienenene
.............................................. oiskaya Mikhaljova, 2000

e S S = . 1 o s

Fig. 14. Distribution of Shearia khakassica (circle) and S. longa (square). Previously known localities marked in black, new records given

in white.

Puc. 14. Pacnpocrtpanenue Shearia khakassica (xpyr) u S. longa (xBaapat). YépHbIM OTMEUEHBI paHee U3BECTHBIC MECTa HAX0/I0K, HOBbIC

HaXOAKH OTMEYCHBI OeJbIM.
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Conclusions

New records and restudied material allow for the
distributions of five Shearia species to be refined. Shear-
ia khakassica is recorded from the Republic of Altai for
the first time, while the range limit of S. oiskaya is
restricted to the south of the Krasnoyarsk Province.

P.S. Nefediev

Shearia longa is new to be reported from outside its
type locality. The presence of a small, two-branched
anterior angiocoxal processes (ap) of the posterior go-
nopods in S. calycina must supplement the description
of'that species, and the diagnosis of the genus in general,
i.e. anterior angiocoxal processes of the posterior gono-
pods always have two branches. The presence of a small

Figs 15-20. Shearia khakassica, male (Republic of Altai, near Lak-Yyash Lakes): 15-18 — gonopods; 19 — coxae 10; 20 — coxae 11;
15, 17, 19-20 — oral view; 16, 18 — caudal view. Scale bars: | mm (15-18) and 0.4 mm (19-20). Designations explained in text.

Puc. 15-20. Shearia khakassica, camen;: 15-18 — rononopl; 19 — xokcsl 10-it mapst Hor; 20 — koxcsl 11-it maps Hor; 15, 17, 19—
20 — cnepeny; 16, 18 — c3agn. Macmra6: 1 mm (15-18) u 0,4 mm (19-20). OObsicHeHNe 0003HAYEHHIT TaHO B TEKCTE.
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posterior angiocoxal processes (pp) of the posterior
gonopods in S. khakassica must supplement the de-
scription of that species, and the diagnosis of the genus
in general as well, i.e. posterior angiocoxal processes of
the posterior gonopods are always present.
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