
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/223870117

Geology and fauna, and preliminary correlation of sediments of the main Late

Cenozoic sites of the Transbaikal area

Article  in  Quaternary International · June 2001

DOI: 10.1016/S1040-6182(01)00021-0

CITATIONS

12
READS

49

3 authors:

Some of the authors of this publication are also working on these related projects:

Stratigraphie des Jungtertiärs der Türkei View project

Late Cenozoic environmental and climate evolution of the Baikal area (RSF 2016-2018, E.V.Bezrukova, leader) View project

Nadezhda V. Alexeeva

Russian Academy of Sciences

31 PUBLICATIONS   202 CITATIONS   

SEE PROFILE

Margarita A. Erbajeva

Russian Academy of Sciences

114 PUBLICATIONS   917 CITATIONS   

SEE PROFILE

Sevket Sen

Muséum National d'Histoire Naturelle

251 PUBLICATIONS   5,549 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Margarita A. Erbajeva on 23 January 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/223870117_Geology_and_fauna_and_preliminary_correlation_of_sediments_of_the_main_Late_Cenozoic_sites_of_the_Transbaikal_area?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/223870117_Geology_and_fauna_and_preliminary_correlation_of_sediments_of_the_main_Late_Cenozoic_sites_of_the_Transbaikal_area?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Stratigraphie-des-Jungtertiaers-der-Tuerkei?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Late-Cenozoic-environmental-and-climate-evolution-of-the-Baikal-area-RSF-2016-2018-EVBezrukova-leader?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nadezhda-Alexeeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nadezhda-Alexeeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Russian-Academy-of-Sciences?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Nadezhda-Alexeeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Margarita-Erbajeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Margarita-Erbajeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Russian-Academy-of-Sciences?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Margarita-Erbajeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sevket-Sen?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sevket-Sen?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Museum-National-dHistoire-Naturelle?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Sevket-Sen?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Margarita-Erbajeva?enrichId=rgreq-ccff7984833802b648979a74d4043b5f-XXX&enrichSource=Y292ZXJQYWdlOzIyMzg3MDExNztBUzo1ODU5NDc3OTYyMjYwNDhAMTUxNjcxMjI0OTQxNg%3D%3D&el=1_x_10&_esc=publicationCoverPdf


PERGAMoN Quaternary International 80 81 (200l) 9З l00

Geology and fаuпа, and preliminary correlation оf sediments оГ the
main Late cenozoic sites ог the Transbaikal аrеа

Nadezhda V. Alexeevau, Margarita А. Erbajevao,*, Sevket Senb

"Geological Iпstitute, Siberialt Вrапсh, Rtlssiaп Дсаtlеtпу oJ'Scieпces, Ulaп-Ude б70047, Russict
Ь Lctbrlratoire de Раlеопtоlоgliе, LrRA ]2 dz.r СЛЛS, Мtt.уеumпаtiопа! (tHistoi],e паtш,еllе, F-752З1 Pari,g, Frапсе

Abstract

The Pliocene and Pleistocene sediments exposed in eight sections оf Transbaikalia have been согrЬlаtеd using geological and
pzrlynological data, together with information on fossil mаmmаls and some paleomagnetic characteTistics. The most comp'lete
sequence оГ Гossiliferous deposits (spanning the time interval Гrоm the Middle Pliocene to the Late Pleistocene) is exposed in the
Tologoi key section. The sequence was correlated with other sections ргimаrilу on the basis оГmаmпаl Гаuпаs. During deposition оГ
the Chikoi Suite, Udunginian, Chikoian and Itantsinian fаuпаl complexes appeared in succession. Fоur sltccesstve stages in mаmmа1
evolution аrе lecognized within the Еаrlу Pleistocene.

Deposition оf the Krivoyarskaya Suite proceeded throughout the time when the Tologoi Гaunistic complex, Ivolginian and оthеr
Pletstocene launas Гоllоwеd each other in the Transbaikalian region. a0 2001 Published Ьу Elsevier Science Ltd.

1. Introduction

Tгansbaikalia is а part оГ the Сепtгаl Asian mountain
belt. located at 51-56"N latitude and 104-118'Е long-
itude. Physiographically, it is characterized Ьу а series of
mаjоr rапgеs separated Ьу deep intermontane depres-
sions; elevations of the rапgеs increase frоm 1000m in
the south to 2500m in the поrth. This region includes а
diversity оГ Iandscapes. North-Asian АrсtоЬоrеа1 аrеаs
consist of mountain taiga, mountain meadow and
steppe meadows. North-Asian semiarid landscapes with
mоuпtаiп foгests and intermontane meadow-steppes,
and Central Asian arid landscapes with mountain
steppes and dry steppes аrе also present. The region
features an ехtrеmеlу continental climate with а wide
rапgе of daily and annual аir tеmреrаturе fluctuations.
Precipitation amounts аrе typically smаll, both in winter
and summеr. Sunny and bright weather dominates
during winter (Transbaikalia Atlas, 1967). Such а
variability of environments and climatic conditions
accounts fоr the оЬsеrчеd diversity оГрlапt communities
and faunas (both vertebrate and inverteЫate animals).

As а раrt of the Baikal riГt zone, the Transbaikalian
region experienced а complicated geological evolution
during the Pliocene and Pleistocene. Мапу specific
геаturеs of the Late cenozoic climates. sediments and

tCorresponding аuthоr.
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environments аrе attributable to the tectonic processes.
Investigations during rесепt decades provided new data
on both fossil mаmmаls and geology of the region. In
раrtiсulаr, they епаЬlе us to trace Гаuпаl succession
through the N{iddle Pliocene Holocene (Erbajeva and
Аlехееча, 2000) and to allow а tentative correlation of
the Late Cenozoic deposits exposed in some ТгапsЬаi-
kalian sections оп the bases of lithology, faunas and
some paleomagnetic characteristics.

2. Discussion

2,1. Loyyer Рliосепе

Cenozoic deposition in the Transbaikalian аtеа was
strongly influenced Ьу tectonic рrосеssеs. At the
beginning of the Pliocene, differentiated tectonic mоче-
ments within the Baikalian гift zone and adjacent areas
indrrced conspicuous changes in sedimentation геgimе.
The Pliocene strata (known as the Anosov Suite) аrе
distinct for their соаrsеr material and wide diversity of
genetic types of sediments. The Anosov Suite occurs
most widely in the South Baikal depression (Logatchev,
1968, l974; Ваzаrоч, 1986) and is represented Ьу
conglomerates, gravels, sands, and silts.

Fаrthеr south, the central mountains of the Selenga
Drainage basin experienced gепеrа1 upheaval at that
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Fig. l. The position of thc rnain Latc Cet-tozoic localities оГ Tгansbaikalia: 1 To]oqoi. ] Zasukirino, З Dodogol. 4 Udunga, 5 Beregovaya,
6 Klochnevo I, 7 Ust'-Obor, and 8 Gryazi.

time, resulting in гiчеr incision into an оldеr Paleogene
planation surface. Erosional tеrrасеs 100 140m above
the present stгеаms аrе found in mапу valleys. Осhrе
and rеd beds of various geneses wеrе deposited in
intermorrntain basins and valleys оГthе Selenga, Khilok,
Chikoi. Itantsa and other гiчеrs. Fluvial осhrе-соlоurеd
sediments, taken to Ье an analoglle оГ the Anosov Suite.
rrrе deeply weathered gravels incltrding sands of different
thickness (10 15 to 120 140m) очеrlаiп Ьу rеd beds.
The lаttеr аrе dated to the Middle Pliocene, оп the basis
оГmаmmаl farrna. Тhеrеfоге, tl,e rrnderlying ochre beds
may Ье attribrrted to the Е,аrlу Pliocene (Bazarov, 1968,
l 986).

2.2, The Middle Рljосепе

This interval was mагkеd Ьу the development оf
depressions in the dгаiпаgе basins of Ivolga, Uda
(depressions in the middle and lоwеr rеасhеs), Khilok,
and оthеr rivers. Red sediments (clays, loams and sandy
loams with gravel and fragments оГ local rocks)
accumulated during that time аrе identified as the
chikoi suite. Its thickness чаriеs from 5 to бm on
\,аllеу slopes, and to 50m and mоrе in the central parts
оГ depressions (Ravsky, 1961, 1912; Ravsky et al., 1964;
Ваzаrоч, l968, 1986).

The chikoi suite has been studied itr а пumьег оf
sectiot-ts rтith Гоssil maTt-tt-t-tal гепаiпs rncluding Udunga,
Tolo_coi. Веге_чоr-аl,а. Klochrrel о I. Klochnevo II,
Dodo_col. Zasukhino and Grl,аzi (Гоr location mар see

Fig. 1). (Flогепsоl,. 1960: Logatchev. 1968. 19741.

Аlехапdгоr,а et al.. l96З: Ваzаrоч. l968. 1986; Ravsky,
1972: Ваzагоч et а1.. 1976: Imetkhenov and Kalmykov,
1990). It has Ьееп Гоuпd that the sediments exposed in
these locations contain mаmmа1 assemblages оf differ-
ent ages, representing successive stages in fаuпаl
evolution duriпg the Middle and Late Pliocene.

The oldest sediments ог the Middle pliocene chikoi
Suite are described in the Udunga location (the Temnik
River valley at the base оГ Khambinsky Ridge). Тhеrе
аrе thгее sedimentary units recognized in the sediments
infilling an o1d gully (Fig.2D):

о The lоwег unit-boulders, gravel and sand, apparent
thickness up to l пl.

о The middle unit (corresponding to the chikoi
Suite)-dark brown sandy lоаm with admixture оf
сlау (the lоwеr part) and reddish-brown lоаm and
сlау with rосk deЫis and grus (the upper part); totai
thickness is uр to б 7 m. The unit yielded numerous
fossil remains оГ large and small mammals of the
Udunginian fauna (Kalmykov, 1992).

J
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St,ttall nlatnllr*l fossiI faulB lirrdings

I Middle l'liоселе

о Lale plioccno

д 
E",lu Pleistoccne

А
l Mi.lal. plcistoccne
Z
П l,ate PIOistocsnc

<{ Norrnal/r,cvctKpolarity

sp., Ailurus sp., Zуglорhоdоп sp., Оrсhопосеrоь gгоlllогi,
Capreoltts сопstапtiпi, Gazella,\iпetlsis, Дпtilоsрirсt
zclaпskyi tr.o. (Sotnikova and Kalmykov, 1991; Vislo-
bokova and Kalmykov, 1994; Erbajeva, 1996, and
others). It differs Гrоm еаrliеr Еаrlу Pliocene Ruscinian
fаuпаs Ьу the рrеsепсе of рrimаtеs and арреаrапсе оГ
rooted voles of Villапiуа апd Мimоm}r.ý gепеrа. Typi-
саllу, tlre fauna is distinguished Ьу dominance оГ
leporids and zokors (uр to 15oh апd -20%, rеsрес-
tively), and also Ьу the рrеsепсе of Parapresbу/is, of
lesser panda. hamsters оf Kowalskid and Grоmочiа
gепеrа, Рrопliпlопlч,, чоlеs and sсаrсе remains оГ
Villапуiа atd Miltlotlt_l,s voles (up to 5%).

As lollows Гrоm the analysis оГ the Гаuпа species
composition and studies of indii,rdual taxa evolution,
the Udunginian fauna is somer,vhat оldеr than the

о
Nо
4)о

[-{oloccne

ооо
о i\!J,

г::, [l-л, mз r72^ 7п, Eu
ffi, r,:1, йо ffi,о ш,, [ЧТl,,

Fig.2. Tlre соrrеlаtiоп оf Latc Cenozoic sediments exposed tn the main Transbaikal localities: А Tologoi, B-Zasuklrino, С Dodogol,
D-Udunga, Е Beregovaya, F Klochnevo I. G Ust'-Obor, and H-Gryazi. Legend: l sand, 2 loess sandy-clay. З sandy-clay,
:l alternation оf sands and sandy-clay, 5 sandy-loirm, б clay, 7 аltегпаtiоп оГ sands ancl clays. 8 trасеs of carbonatization, 9 ullit
deformations. l0 lossil soils. l l debris, and 12 - gravels.

о The uрреr unit up to 1.5m thick sands and sandy
lоаms with abundant rосk debris and grlrs. The unit
lies on eroded surfасе of the reddish-brorvn loams of
the middle unit. Маmmаl rеmаiпs recovered Гrоm the
unit include those оГ а jеrЬоа similar to mоdеrп
Allactaga sibirica.

The Udunginian faunal соmрlех includes Hypolagus
muhiplicattt,s, Н. traпsbaicalicus, Ochotoпoides com,plici-
dепs, Осhоtопа sp., Kowal,ykia sp., Gromoritl ýр.,
Cricetiпus sр., Orieпtctlclmys cf. sibiricus, Prutimoпtу1-
gracilis, Р. ct. stehliпi, Prosiphпeus cf . praetiпgi, Villa-
пуiа ех gr, еlеопоrае, Мimопэу,s cf . miпоr, Parapresbytis
еоhапuпlап, Нiрраriоп hоufепепsе, Н. tchicoiculп, Plio-
crocuta руrепаiса, Lупх i,s,siodorпeпsi,\1 Holпotherium
сrепаtidепs, Ursus пэiпiпlus, Pcu,ailurus sp., Дrсtоmеlеs
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subsequent Chikoian complex. The геlаti\ е xge is
indicated Ьу the ргеsеllсе оГ аrсhаiс Grolllot,iu hаmstегs.
abundant leporids, and rеmаiпs of some Rusciniar-r
mаmmаls. Тhе diversity and abundance оГ the fогеst
inhabitants (hагеs, muгids, monkey, Ьеаrs, smal1 pandar.

rое dееr, elks etc.) аrе characteristic for the fаuпа оГ the
еаrlу N{iddle Pliocene. Climate was [аthег hrrmid at that
time (Malaeva, 1989).

The red beds of the chikoi srrite аге known also Гrоrп
the Tologoi key section located on the left bank of thc
Selenga River, 14km southwest оГ Ulzrn-Ude (Fiе. 2А).
Tologoi is the key section not only Гог the western
Transbaikalian Region, but also fог thc whole of
Eastern Siberia. The rnulti-layeгed section is r.rniqrre in
that it рrеsепts а seqlrence оf continental deposits
accumulated in the Ivolga depression 1iom thc Middle
Pliocene through the Late Pleistocene, with опlу small
gaps. The 1ocality was studied using palcoll-ta_enetic

techniques, and fossil rеmаiпs hаче Ьееп rесочеrеd fгоlтt
both under and above the ВruпhеslN4аtuуаmа bound-
аrу. The earliest evidence of регmаfrоst, dated to the
Еаriу Pleistocene, was rrlso Гоuпd in this section (Vogt
et а1., 1995).

All rеsеаrсhеrs аgrее in recognizing tlrrее units in the
Sequence:

о The lower uпit-геd sandy clays up to 2.0m thick
abounding in grus, with саlсаrеоus сопсгеtiопs at the
base. The sediments contain the mid-pliocene chi-
koian fЪuпа rеГеrrеd to as the Tologoi 1.1 (Vапgеп-
geim, l977; ЕгЬаjеlа and Alexeeva, 2000). Those
fossiliferous deposits have а rечегsеd роlагitу and
belong to the Gauss epoch (Gnibidenko et al., 1976).
The геd beds аrе очегlаiп with an еrоsiопаl uп-
conformity capped Ьу а rоsе-соlоurеd lоаm with
abundant calcareous nodules. The rose loanr contains
rаrе rеmаiпs of -Воrsо dia lagluriforrres, which is
typica1 of Еаrlу Pleistocene Гаuпаs. This fauna is
tеrmеd Tologoi 1.2.

о Tlre middle unit is composed оf поп-sогtеd compact
yellow grау and Ьгоwп sandy loam, with occasional
grains оГ соагsе sand and sma1l lenses of fine gгачеl
up to 1.5m thick. Iп the middle of this unit tire
Brunhes/Matuyama rечегsаl occurs lvithin а fossil
soil horizon (Gnibidenko et ar1.. 1976). As Гоr tbssll
remains, thеrе аrе two 1hunas rесочеrеd Гrоm
sediments below the rечеrsаl and attributable to the
latest Еаrlу Pleistocene (those аrе Tologoi 2. 1 and
Tologoi 2.2). Otlrer Гаuпаs оссur above the гечегsаl
and аrе dated to the еаrlу Middle Pleistocene
(Tologoi 2.4; Tologoi 2.5 with Tologoi faunistic
соmрlех and Tologoi 2.6 with Ivolginian fauna)
(above the reversal) (Alexeeva, 1994; Alexeeva et al.,
2000).

о The uрреr unit up to 12m thick consists оГ поп-
sorted yellow gray and Ьrоwп sandy 1оаrr-r rтith

Ittrt,rltLttitlllcll,\l),\] :l)l)] 9_] ]l)|]

аt1l-t-tiltl-iгеs tlГ fiпе gг.trе1 ltrlt1 sand. The sediments
11ге сtr.1],>L,г th.lll th.l:c, .lГ the ut]dегlуiпg unit. Tlrere
аге :111.1i1 Iltltt-i-tll1.1,. гL-:1l.tijl>. гilthег 1ЪW iп nr-rmber.
Ьс,lопgiпg itl t;ltltl.1> .._ ,:lс ..,t., \Iiclc,lle Pleistocene
(Тоlо_чоi ].l: ].]. ],_], .::lс: -;lз Late Pleistocene
(Tologoi З.4) 1.\lexeer з еl .l-,. ',rr tr lr, These Гаuпzrs

wi1l Ье considered in tt-tt,lгс tlet.li_ эз.tl ,,, , i.rsеthег with
оthег Pleistocene faunas ),

The Chikoian fauna1 соmрlех. i]s kllL)\\tl Гг..tl-t tilc гс.1

beds of the Tologoi 1 scction. iTicludes the 1ollorritlg
species: PaIelt.t,ia huпрlаriс:а^ Sic,l,sra sp., Oc:lюtoltoide,l
cclmplicirlett.s. Ос,ltоlrпа сГ, iпtеrmесliа, Hypolagu,s sp.,

М сч, tlt о | t t t t l l о ц о i с cl 
^ О r i е п t а l оm.у s s ib ir ic tts, О riеп t cllom у,s

sp.. C1,1сcriliri,r сl. t,aritttts, Cricetttltt.y cf. Ьаrаlэепsi.s,

Kolrttl.sl;itt sp.. Szc,l.slc 1l/ictcoetticct, PrcлllitttLlпl|,,s clraсili.s,

Р. aff. .lrсЛlilti, -\Jiltttlttt_t -s tltiltrlr, -\l . сГ. p,seuclittterlllerliu.y,

|-i l lult.l, itt сГ. ( /L,(,)l1()г ч(,, | 
- 

il l tttt _l, Il sp.. Pi,r;.Tz7;ii;ztlll.s aff.
lT t, tt l Lt,s, Р, сl. pt, tle t i lt g i, H i p ll ttt, i t-l t t t t, lt i c r li t, tttt t. G a : e l l ct сГ,

qLllltlt,o.\-0. CarTidae gcll. sp.. Felidae sp.. ,Иll.srcla sp.
Тhеге аге still some гергеsепtаtivеs оГ the Udunginian
соmрlех in the Гаruпа, such as Рrопliпlоtпl,,у, Оriеп.tаl-
олi.l,s, and Коу,аlskiа. The ргорогtiоп оГ lаgоmогрhs
(10%), and of hares in раrtiсr:lаr, is consideгarbly
геduсеd in the Tologoi l fauna as соmраrеd with the
Udunginian соmрlех. Sonre new taxa арреаr, with the
genus Реlси.l,iа оГ Insectivora and zokor Prosiphпctt,g aff
h,ral.tts, Villcп.yia апd Miпlotltr,.i voles becorning mоrе
abur-rdant (r-rp to 22О/") апd diversified. This data
stlggests the fauna of the Chikoian соmрlех (rесочегеd
fгоm the Tologoi 1 геd beds) is essentially diffеrепt frоm
the Udunginiarn lаuпа. Тhе evolutionary level оГ
individLra1 taxa (Oc:hotollclide,s cotll1llir:icleпs, Vi.llcпtyia.

cf . еlеопtlrае, Pro,siphlleus сГ. рrаеtiпgi) indicates it to Ье

уоuпgеr than the Udunginian.
The Chikoian Suite оutсгорs аrе tburrd also in the

Chikoi Riчег vallcy t,rt the Веrеgочауа locality (Fig. 2Е).
The sediments exposed аге гeddish-ye1low fine sands in
the lоwеr раrt of the sectiotl and геd Ьrоr,r,п clays with
rосk dеЬгis and grarvel in the uррег paIt. The total
thickness is up to бm. It was fi,om those sediments that
the Clrikoizrn complex was fiгst determined (Vangengeim
et а1., l966).

An erosional uпсопfогmitу separates these rеd beds
Гrоm очегll,iпg fiпе sands and sandy 1oams with small-
sized debгis. The overlying deposits yielded fauna datecl

to the 1ate N4iddle Pleisloccne (Ocholollct dctttrt, ,; .

S p e пllop hi l tt S ulldulcп us, L cLcl tп, uS t r а п,\ i е 11.\, L c t,s i tl ]l о l i,,,,,,
hrсlпсlti а.о.) known as Веrсgоr,аt,а ] ГаLttlа tB.lz_l],._,,

ct al., 1976).
The Chikoian соmрlех defined iп tlre Be:.,gl,,..l\.l .

locality includes the 1Ъllоlr-iпg specie.: 6. ;. ,;,. ;-.;",i

fissicleпs, Реlеllу-ict huпр1сtt,it,tt.5tll,c.r lliu;,,ll,lij,. ffl_",li.;,:,,.
пultip/i.c:attt.s^ Н. trtlllsbaiculicu-s. Pt,11|ttlut|itll _{r,n.. ().,:,,-

lolloides ctltпplic,idat.s^ Ot,ltclILllttt ll],()t1ll)L,|. ().i:,"._.
iltlt,пlledia, Oc,ltolotta .sihirir,a. Cclil,,l, si] . .!,,, .
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р liосаепiс а, Оriепtаlоmуs siДй.lсtr.s.,1 I i cl. rlltt,t.,s сГ, ltt i tt tt-
tus, СriсеtiпLls аr. D(triапs, Cric.etttltt.g сf. btlrctheпsis,
Мitпоmуs пliпоr, М. p,teudittlaпtrcclius. ,\L сf, reicli. Villuпl,iа
еlеаюrае, Prosiphпetts pl,(tetitllJi. Н ippttt.iott rc,ltic.oirlпll. Н.
hоufёпепsе, Сапis cf . cl-Liltlietl.sis lttiltor. Аr.iпоl1]..r sp., aJ,i7_T

shaпsius, Euryboa.s сf . ltпlelt.si.s. \'.l,c,leratle.g сf . ,giпепsis,
Parameles suillu,c, Dit:erorlйlus sр.. Ga-ella сГ. sиеп,sls,
Aпti.lospira sp., Раlаеоtrаgrs sp.. а.о. (Varngengeim. 1977;
Erbajeva and Alexeeva. 2000). This 1аuпа is characterized
Ьу abundance оf rooted aruicoiids ol- Villall.t,ia gепеrа (up to
10ОЬ оf small mаmmаls). and Ьу diversity оf Miлlolltt:s
voles and pikas (Ochotona) trmong lаgоmоrрhs. The
Beregovaya fauna differs consideгabiy Гrоm that oГTologol
1 in species composition and рrороrtiоп оl individual taxa.
Distinctions аrе noticeable also in evolutionary levels оГ
individual small mаrmmаls, particr_rlarly оf voles. Thus two
stratigraphic leveis ar:e гесо_чпizеd in the Chikoian соmрlех.
The оldег опе is rергеsепtеd Ьу the Tologoi l locality fauna,
whereas the уоuпgег is the Beregovaya Гаuпа.

Fossiliferous deposits of the same аgе (with the
Chikoian Гаuпа) аrе known Гrоm the Gryazi locality
оп the right bank of the Вогzуа River in Е,аstегп
Transbaikalia. They аге attributed to the Kholui Suite
which is сопsidегеd an analogue of the Clrikoi Suite. In
соmmоп with the latter, it consists of reddish and dark
Ьrоwп lоаm with scattered rock debris. Тlrеге wеrе only
small mаmmа1 remains found in the Gryazi locality,
including Осhоlопа cf . iпtеrmеdiа, Cric:etulus sp.^ Villa-
t,tyia еlеопоrае, Рrоsiрhпеиs ех gr. praelitlg,li. These taxa
аrе conspecilrc to those of the Chikoi faunal assemblage
known in the Beregovaya 1ocality (Erbajeva et al., 1997).

Both the lithology of the Chikoi Suite deposits and
the composition of the Chikoian fauna suggest рге-
чаlепсе of open landscapes (similаr to mоdегп savanna
in Africa) in southern Transbaikalia, with а mild
tеmреrаtе climate. The геd beds exposed in the
Beregovaya section Ьеаг traces of caгbonatization" thus
attesting to semiarid ciimate and irrе_slrlаг precrpitation
(Ravsky, 1972; Bazarov, 1986; Vangen_eeim ^ |91]).

2.3. The Late Рliосепе

The Late Pliocene deposits аге сrрtlsеd ill llrc Itantsa
R. valley. In the sections оГ Kloclirlc\ tl I. Kltlchner о Il.
and Zasukhino, they irrе геddish-Ьгt.l\\1l ог pltle rcllorr
lvith brownish hue loams. оr,егlаiп Ь1 relitlrr gгi-i},Ston},
lоаm and thick loess-like sand1 1tl.iпl trГ P,eisttrcetle аgе,

Тhеrе аrе thrее hoгizorls оГ dit]'e:-e:l. -ir. гeatr_snized iп
the Klochnevo I scctiot-l (Fi_s>. i .::]с ]F,,R_,,..kr et ltl,.
1964; Vangengeinl ct al,. 196б: B.:z.li-i,, . _ *^]. E:,tlijel а.
l 970):

о The lower hоrizсlп d.L:,r ]:.j ,,_l,
and sсlгсе Ltrlidetllillr,c ^ :.- t. .,: ]
l rT.

"l 
jСсГlS.

.-r:]JSi !>
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о The middle horizon, about _]n thici, i,] ..: __ _ ____.

is reddish-brown loam with aburrdall. JJ]:.. -. _t

lоwеr раrt. Abundant remains оГ lirr.е -:]_] t--_

mammals (Klochnevo I.1) аге ргеsеllt.
О The uрреr horizon-pale yellow loess-i:Ke :,,..*

loam, 1.5 2.0m thick. Some Middle Pleisroc.-ne .:'-_-,

mаmmаl remains of the Tologoi faunistic ctrl]-.],c .

(Klochnevo I.2) (see below) аге present.

The reddish-Ыown lоаm of the nTiddle hоrizоп rras
Гоuпd to Ье the product of еrоsiоп оf the red beds and
short-distance transport (Bazarov, 196S). Man-rn-ra1
renrains recovered frоm the deposits wеrе described Ь1
Vangengeim as the Itantsinian faunal соmрlех. The
latter includes,. Ochototla сf . futermedia, о, cf. пihеl,а-
пiса, Marmotct sp., Sperпopllilus (Sperпlophilus) cf.
toloyloicus,,S. (L|rocitelltt,s) itallcitlictts, Castor sp.,
Alltt.c:tapla sp., Cri.c,etiпtls cf. uarittпs, Cric,etulu.y с{.
ЬаrаЬеп,gis, Clethrioпotll.ys cf. kletzoi" Сlеthriопоmц,.l
sp., Villапу ict lcl о r, hпе ч i, М itпrlmу,s р s euc! illt er m е cliu,c. М.
сf , reidi, М. cf . pusillu,s, Prosiphп.etts youllgi, Ecluu,s ех gr.
sctпt,ttellietlsis, Itапzаthеri.uпl aпgusti.ro,rtre, Gazella cf .

,siпепsi.s. Ovibovini gen. The most rеmаrkаЬlе fеаturе оГ
the Itantsinian fаuпа is the first арреаrапсе of the
gепеrа Equus, Spermopllilu,s, Сlеthriопопtчs, алd Allac:-
/cgc. Ochotonids wеrе rаthег abundant in this Гаuпir but
аге mцсh rаrег in соmрагisоп to the Chikoian Гаuпа.
They аrе rергеsепtеd Ьу the genus Ochotolla, The rooted
toothed yoles Villап.у,lа and Mitltomys аге less frequent;
these voles апd Prclsiphпeus are represented in ltantsi-
nian fаuпа Ьу n-rore advanced forms than those known
frоm the Beregovaya fаuпа (ЕгЬаjеча, l998).

At the Zasukhino section (Figs. 1 and 2В), situated at
the right slope of the Itantsa River valley оп the sрurs of
the Моrskоу гidgе, the following {ive lауеrs аrе exposed
(flrоm bottom to top):

1. Dark сhеrгу-соlоurеd or brown clay and lоаш with
weathered rосk debris, devoid of fossil remains:
аррагепt thickness up to 2m.

2. Reddish-brown and light Ьrоwп lоаm with iпtеrlауеrs
оГ small dеЬгis and gruss; thickness гапgеs Гrоm 2 to
Зm; remains оГ small mаmmаls (Zasukhirro 1).

3. Yellowish-brown lоаm 1 2m thick, with ап admix-
turе of sand, gravels and ruЬЬlе lenses; Гossils
rесочеrеd frоm the 1ауеr аrе attributed to the
Dodogolian fauna оf the Е,аrlу Pleistocene (Zasu-
khino 2).

4. Вгоwпish-grау sandy lоаm and sands with miпоr
admixtures of ruььlе and scarce boulders detached
liоm the bedrock. The average thickness is 3.5m.
This layer has been found to contain large lens-like
accumulations of 1bssils of both 1аrgе and small
mаmmаls belonging to the latest Еаrlу Pleistocene
Zasukhinian fauna (Zasukhino З) and to that of the
N4iddle Pleistocene (Zasukhino 4, 5); the latter
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:::з:lliiаgе is presumably an апаlоguе to the Tologoi
_зuпistiс соmрlех.

j. \-ellorr ish-gгау loess-like lоаm and sandy lоаm,
1-] m thick" with Гossils of the Late Pleistocene small
mаmmаls (Alexeeva et а1., 2000).

Deposits оГ similаr type and structure аrе exposed in
the K]ochnevo lI locality.

Lаl,ег 2 оf the Zasukhino site (Zasukhino l) closely
геsеmьlеs the middle horizon at the klochnevo I.1

locality. It includes fauna associated with the Itantsinian
соmрlех, xxtilh Villапуiа klochпeui, Рrоsiрhпеч,l 1,outtgi.
Сlеrhriопоtпуs sp., and others, dated to the Late
Pliocene (Bazarov et а1., 1976; Agadjanian and ЕrЬаjе-
ча,198З).

The analysis of the small mаmmаl faunas together
with palynological evidence permits the reconstruction
of paleo-landscapes of the аrеа. The savanna-like forest-
steppes and steppes characteristic for the Middle
Pliocene gradually gave way to grassland and dry
steppes during the Late Pliocene. The landscapes
continued to Ье оГ mosaic type, with steppe, meadows
and mixed forest in the riчеr valleys and along the
foothills (Ravsky et al., |964; Belova, 1985).

The mаmmаliап fauna and pollen flога indicate that
the climate оГ Western Transbaikalia changed towards
сооlеr and dгiег conditions duгing the transition to the
Itantsinian faunas.

The Chikoi Suite deposits оссur much fаrthеr south.
They аrе known in Northern Mongolia in the Selenga
River basin, in the Оrkhоп R. valley (Devjatkin, 1981;

Zazhigin, l 989, and others).

2.4. Early Pleistoceпe

At the beginning оf the Еаrlу Pleistocene, the terrain
in Western Transbaikalia still held its appearance
inherited frоm the Late Pliocene. This interval was
marked Ьу deposition of rеd, reddish-brown, orange-
brown and grayish-yellow loams, sandy 1oams and
sands; carbonatization is characteristic. Genetically.
most оГ the deposits аrе deluvium and proluvium
(Ravsky, 1972).

The oldest pleistocene fоrmаtiопs аrе found at the
base of an unconsolidated sediment ехроsuге пеаr
Dodogol village on the right bank of the Uda River
(trig. 2С) and, probably, in the Tologoi location
(Tologoi 1.2). Three mеmЬеrs оГ different age аге
distinguished in the Dodogol section Ьу Bazarov
(l968) as follows (frоm the bottom upwards):

1. The lower mеmЬеr consists of Ыight red сlау with
occasional concretions of carbonates. It is dated to
Pliocene оп geological evidence. No bone remains
were rесочеrеd.

2. The middle mеmЬеr is bright rеd loam with laminae
оf carbonates. smail mаmmаl remains rесочеrеd
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frоm the deposits аrе defined as the Dodogolian
fauna dated to the Еаrlу Pleistocene (Dodogol 1); it
includes осhоtопа bazaroui, о. cf . пihеwапiса, Borso-
dia lapturiformes, Allophaiomys pliocaeпicus, Prosiph-
пеus уоuпgi, Spermophilu,ý sp. а.о. (Agadjanian and
Erbajeva, 1983). According to Zudin (1980) the

deposits of this hоrizоп have rечеrsеd роlаritу and
correspond to the Matuyama magnetozone.

З. The upper layer consists оf pale gray and yellowish
sandy 1oam and sands. The lowermost 1ауеr yielded
the latest Еаrlу Pleistocene fauna (Dodogo1 2).

Upwards, this assemblage is replaced Ьу the Middle
Pleistocene small mаmmаl faunas which аrе analo-
gous to the Tologoi faunistic соmрlех (Dodogol 3, 4)
(Erbajeva, l970) (see below).

The Е,аrlу Pleistocene sediments of the next biostrati-
gгарhiсаl 1ече1 аrе exposed at the base of Ust'-Obor
section (Fig. 2G) which is situated at tlre right bank оf
the Khilok River пеаr Ust'-Obor village (Fig. l). In this
section, two strata of different geological age аrе
recognized. The lowermost part of the section consists
of reddish-brown and pale brown lоаm and sandy lоаm
which include the Еаrlу Pleistocene Гаuпа with Осhоtопа
ustoborica, Дllорhаiоmуs сf. рliосаепiсus, Lаgurоdоп
araпkae,, Prolaglurus tеrпороlitапus, Clethriutolи.],s sp.,

Catlis cf. uariabilis, Equus sапmепiепsis, Е. (Непliопus)
sp,, Spirocerus wопgi and others. This fauna is termed
Ust-Oborian. Its principal difference frоm the preceding
Dodogolian fauna consists in the disappearance of
Borsodia laguriformes, the presence of а mоrе advanced
type оГ Дllорhаiоmуs cf . pliocaeпicus, апd the арреаr-
ance of new taxa Осhоtопа ustoborica, Laglurodoп
аrапkае, апd Prolagurus tеrпороlitапtts. The species

composition of the Ust-Oborian Гаuпа and evolutionary
levels of Lapluroclal апd Prolagurll., taxa show that this
Гаuпа. sli_чhtl1 уоцllgеr than the Dodogolian опе,

corresponds to the next уоuпgеr stage оf the Еаrlу
Pleistocene fаuпаl development.

The uррег horizons exposed in the section include
sсагсе remains of Vliddle and Late Pleistocene mаm-
mals. The sediments can Ье correlated with the

sediments of the same ages of other sections.
The Ust-Oborian fauna is followed Ьу the next Еаrlу

pleistocene-kudunian fauna. which is characterized
Ьу the constant presence of the genus Prolagurus and an
advanced type of Дllорhаiоmуs cf. рliосаелiсиs. Differ-
entiated епаmеl on its teeth is а distinguishing fеаturе оf
the latter. Faunas of Tologoi 2.1 and Tologoi 2.2 (below
the Brunhes/Matuyama reversal) аrе similar in evolu-
tionary level to the Kudunian fauna. They include
Crocidura sp., Осhоlопа toltlgoicct, Spermophilus (,Sper-

mophilus) tolop;loicus, апd Allactaga sp. The rооtlеss vole
Дllорhаiоlпу,s cf. рliосаеlriсиs persists in Zasukhinian
fauna, and it is associated with other taxa of rodents
such as Terricola, Lasiopodomys, Eolagurus and
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Microlus. The fauna of Dodogol 2 (analogous to the
Zasukhinian fauna) includes Spa,tпollhi.!tt,y cf. itaпc:itti-
cus, Eolagurus simрliс.idеп.у sibiric,tt,s of trrchaic type, and
Myospalax оmеgоdоп а.о, This Гаuпа is the 1trtest in the
Еаrlу Pleistocene mamIr-talian sequence. Paleolnagnetic
studies found the Dodogol 2 scdin-rents to Ье inversely
magnetized and очегlаiп rvith sedimerrts with поrmаl
polarity. РrеsumаЫу. ther, аге located in the uрреr рагtof the Matrryama epoch. imrrrediately below the
Jаrаmillо event (Zudin, 19S0).

2.5. Middle апd Lale Рlеi.slоr,епе

The Middle and Late Pleistocene sedinlents аrе
герrеsепtеd Ьу раlе, pale-yellow, parle-greyish 1оаm
and sandy-loam. Ьу loess-like loam and sancls. rеГеrгеd
to the Кriчоуаrskауа Suite (Ravsky et al., l964). The
deposits include calcareoLls stains and 1anrinae. es
wel1 as gIus in various proportions (F'igs. 2А С,
Figs.2E-H). Тhеir thickness ranges frоm 5 to l5rn.
Following аrе brief discussions of the deposits and
attendant fauna.

At least Гоur successive substages mау Ье distin-
guished in the development of Гаuпа duriпg the Middle
pleistocene. The faunas of these substages cliffer Iiorrr
each оthеr Ьу the арреаrапсе оГ some new taxa ancl Ьу
their quantitative ratios. The oldest far-rntr is rерrеsепtеd
ьу the Tologoi faunistic соmрlех known frorl diffегепt
localities (trigs. 2А С, Fig. 2F). Tlre Гаurrа ol the
Tologoi соmрlех known Гrоm type locality Tologoi 2.5
(above Brunhes/Matuyanra rечегsе) includes: Sоrе-т sp..
ос,hоtопа gurеечi, Marlпotct sibiricct lte/;ipalori. агсl-rаiс
type grопlочi^ Cricetulu,y cf . baralэelt,gi-;. -1llttc,rttclct .sibil.ic.a
t r апsЬ aik а l i с ct, Ell о Ь iu s t апсr е i. _\ [ с r i t l t t c.s t t t t t 1 tt i L, ulctt tt,s,

Ео lagurtts s imp lic ideпs, Lcts i о р rL d cl l t t t,.s l. r, t l t,/ r i. _I.[ i t. r о l tts
gregali,s, Myospalax l,опgi^ Рс!r,lt],tt,г,, tlttt l.ret iro,slris
siпепsi,t, Сапis uaria.bili,E, L ttlpe.s t.zi,,'l,. ,. 11c11.IC,r SP..
Дrchidiscodoи sp., Ecltttts .rr///i 71.1],t i],. ,. (-,,clc,cltlttrct

tologojeпsis, Spirocerus cf. peii. lrrlc tr.,_-.

most characteristic fеаtuге оГ thir lliLll-,., .: ._:

archaic voles оГ the get-leгa .1!!,,:^, ,

,,_. sp, Tl,te

.- .,':lS:t"tCe оГ
!), .',:,lLti,tr.s

апd Terricola and the iрреrгi1l]сl- .-_- :-. ::::,
atd Меriопеs. The Tologoiail i.:..],., , ,

lvolginian one which inclLrce. ,х

daurica, Осhоtопч sp.. _11r;,-,,

сГ. uпdttlatttl. Alltrc1,1,t,t -|'. ,:
Sp,, Clethrioпotltl,.5 t,ttt i! :,,.'
tus forti.t. М . сГ. Lt,, ...

differs Гrоlп tilc 1.-,,. _,

stratigraphica11l \ .r,_] _:
Tazovian,1 mltitti,,,:.
thеiг quantit.rti\. -

Гаuпаs, сhltг.tсlс, , t.

.Vicrottts, as rre., ,,.

srnall сгiсеtids.
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The Late Pleistocene sediments зl.с 1-с.i.].сl:.-_.-,, - .i

seгies оГdероsits such u: loess-like чlrпJr l, .:::. . ,:,,
types of sand. Usrrally. they Ьеаr er,tdeгtce ti со., .:]., _.].]
conditiorrs. Thc Тгапslэаikаliап mlltnt-t-ta] ilrr,l-._.,,
timc аге сhагасtсгistiсаllу dorlinatecl Ь\, а\).]1,_.._,_-t
arid colcl steppes (tlre Uррег Paleolithic ccltllplexl_ Т:..,
inciude О с hotollct claLtric:u, М апlлсll ct sibi r ic,tt " Spt, t.t l t,, t,,,
цпdttlаtu.s, Laqtu,tts lа9шпt,l, Palltl ra,spelеu. Сrtt,lLltl,,i:.,
цll|ic|,Llituti,\^ Mtпllпlttth.Lts primiuetlilt,s. Equus cctbolltl.r. Bli,,i.
prisctts^ Bos priпliclet,Litts, Spirocertt,s lcialthtatsi.s. aIlci
Rапglifёr tсп,апсlu,s а.о. (Khenzylclrenova irnd Alexeer а.
1999). Within the Late Pleistocene fаuпа (espccially that оГ
small mаmmаls. rnostly consisting оГ rесепt species). it rs
possible to distinguish thгее successive substages, tlhich
diflcr mаiпlу in quantitatir,e гаtiоs оf taxa. Моrеочсr.
some оГ the species wеге distributed очег а grеаtег аrеа
tlran at prcsent.

з. conclusion

Geological and paleontologica1 investiglLtions рег-
Гоrmеd in the Transbaikalian Region permit rdentifica-
tion of thгее рriпсiраl complexcs of the Late Cenozoic
sedirnents: the chikoi suite of the N4iddle trnd Late
Pliocene; the Кriчоуагskауа Srrite of the N4iddle and
Late Pleistocene; ttnd the Еаrlу Pleistocene deposits. Fоr
the whole sequence" there аге abrrndant fЪr-rпаi data as
well as some palynological characteristics. А fёw
sections have Ьееп studied Ьу paleomagnetic methocls.
A1l the data avaiiable enirble us to соггеlаtе sequences
str_rdied in eight key sections of Transbaikalia. Red clays
of the chikoi suite dated to the Middle pliocene аrе
exposed in Udunga, Tologoi I. Beregovaya I. and
Gryazi. Tlre Late Plioccne deposits of the satne sшitе
аге known Гrоm the Itantsinian key section (conrposed
of а number оГ partial sections-- Klochnevo I. Kloch-
nevo II, Zasukhino). The Earrly Pleistocene deposits
(loarrrs, sandy loams and sands оГ rеd, rссlсlish-Ьгоwп.
оrапgе Ьгоwп and grayish-yellow соlоuг, with саrЬо-
nate inclr"rsions) аrе exposed in the Dododol 1, Tologoi
1.2. Ust'-ОЬог. Kudun and Zasukhino 2loczrlities. They
contaitr sечеrаl faunas оf small mаmmаls followin_s each
оthеr in time. The Middle and Late Pleistocene deposits
аге rep[esented Ьу thc Кгiчоуаrskауа Suite which
irlcludes Гаuпаs оГ the Tologoi соmрlех" the Ivolginian
1lttrna. and others.
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