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ABSTRACT: Upper Cretaceous Djadokhta, Barun Goyot · and Nemegt formations 
Me discussed and their diagnoses rt!fined. Columnar sections of type and references 
localities and lists of fossils are given. It is shown that three formations represent 
different lithological and fatmistic uni·ts. Exc-ept for Deltatheridium pretrituber­
culare, represented ' in the Djlldokhta and Barulll Goy-ot f()rmations by different 
subspecies, no other vertebrate species yet described Me common to any two 
formations. The ' only dInosaur and· ·mammli1genera known to ' be common , to 
u.werCretaceous deposits of Asia and North America are . Saurolophus (a had­
rosaur) and Catopsalis (a multitub-erculate). Several 'dinasaur and mammal families 
are endemic to Asia or North America. As "best guesses" the estimated stages 
are: Djadokhta Formation - ?upper Santonian andlor ?lower Campanian; Barun 
Goy:~ Formation - ?middle Campsnian; Nem~ Formation - ?upper Csmpanian 
and ?lower Maastrichtian. ConfUsion ID the stratigraphic division of Upper 
Cretaceous rocks of Mongolia has resulted ' partly froptcollsidering the Soviet 
stritigraphic unit svita to be synonymous with formation. 

INTRODUCTION 

The stratigraphy of· Upper Cretaceous l"OIdks of t!he southern part o:C 
Mongolia 1 was first discussed in geologicru and paJaOOntoilog\i.cal litera­
ture ina note hy Chades P. Bex'key (in GrangeI' & Gregory 1923). More 
detailed results of stTatigraplhic studies accomplished by m.ern!bers of 

1 . The term Mongolia, for purposes of brevity, shall be used dn this paper as 
a synonym of the Mongolian People's Republic. 
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the Cen:tral Asiatic Expedi'tdons sponsored by tihe American Museum of 
Natural History 1W!e.l'e , ~ven Iby Be:rfkey & Morri,s (1927). 

MemberS of : the _ .. Mongolian Pa:laeontoiLogi.caJ. ExpeditionS;· ~ganized 
througth the PalaeontOtlogical' Institute af the USSR ' Academy of Sci­
enCles,oonducted exploration. in Mongolia ibertween 1946 and 1949. The 
mos~ imporrtaJnt excavations were made in southern Mongolia, and 
important papers an ihe . stratigraphy of the UpPer <A-etaceous beds 
reSwted (e.g. Efremov 1954, 1955; NovO?1hlilov 19548; Ro7Jldestvensky 
1957, 1965, 1971, 1974; Maleev 1952, 1955a, 1956; see also Marim.ov & 
a1. 1973, for review). ' 

Members of the Polish-Mongolian Palaeontological E~tions be­
tween 1963 and 1971 also eXIplored parts of southern Mongolia. Geolo­
gical results of tlhe expeditions were discussed maiJnJly by Gradziflski 
& al. (1969), Gradzinski (1970), Gradzinski & Jerzykiewicz (1972; 

' 1974a), K;ielan-Jaworows.ka i(1974a, 1975a, 1975c), Lefeil.d (1965, 1971), 
and Maryaflska & Osm6lska (1974, 1975). ' 

Renewed Soviet interest in' 1ih:e area began !in. 1967 and 1969, re­
spectively, tIhrough the Sovd:et':Mongdli.anJ Geological Ex:peditioos ' (a;o:: 
ma:in :references, see Barsbdlld 1972, Marl:im;on & ail. 1969, Martinson 
1975, Martinson & Sihuvalo;v 1975, Sochava 197:5, and Shuvalov 1975) 
and Soviet-Mongolian Pameontologica1l Expeditions (e.g~ Kramarenko 
1974, Beliajeva & a1. 1974, and Rozhdestvens'ky 1974). The SoVliet-Mon­
gdlian expeditions continued :researehes in the southe!l'Ill Gobi ' DeseTt 
through 1976, wlith the !lilreLihood of fU'rtlheT C!OIlItim.Uiation. 

Additionally, the area has been studied by iIndd.'vlidual Mongolian 
workers (e.g. Dasbzeveg 1975) , all'ld so:me occasional European geologists 
(e.g. Nikoloff & von Huene 1966). Various stratigraphic comments or 
concluSions have been ,also publiShed · by pallOOIl.tologists who have not 
actually worllred in( MOIl'lgolia (e.g. MaKerma 1969, atndFox 1972a, 
1974). 

Generru reviews Of the 9tratigraphy of Mongoldan Upper Cretaceous 
deposits WeTe provided by Marinov (1957), Vasiliev & al., (1959), 
Marfuov &a'l. (1973) and Ma:r1linron (1975). 

N everthe{less, some nomenclatorial confusion persists. The most 
important sources of tlhe difficulty aTe due to: (1) use of ucl.ts lbelOll'l.ging 
to caJtegories of straiffiogrnphi.c nomenclature that are llIOO: OOInpaTable 
wdth one 8lIlOther (e.g. "svita" :is sometimes synonymized with a "fur­
mation",a uniJt !based on a quite ,different conoopt), and (2). iIl'loomplete 
diagm.lOSes of stratigrapihic UllIiits . 

. We have refined the diagnoses of three ~ :rodk untts (Dj a­
ddkhta Formation, Baru'll Goyot Formation and) Nemegt Formation), 
ipfI'ese:nted :liist:s of fossils as completely as possiIb1e far eacl1 formation 
and have reCiOnsidered the bases: of age determinatiO!IlS.' We believe 
that the scheme of Uthostratigraphic subdivision .usro. herein for Upper 
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Oreta:CE:QUS deposits of lS()utlhem Mongolia will. not o.ply provide ·. a useful 
:tnlmewortk for . future stl'aJtigra.phJic wortk. but· whoo. combined :with . 
palaeanltological.da1ia, will. . become an essential too(l to~, study of 
continental .ASia11c lif~ during ' the Late Cretaceous. 

The, formations dJisc.llaleCi below do not represen.t all. mapable Upper 
C!'et8ceousroClk units · of· · southern MongolldJa; further fi~ldin'Vestiga­
t.ions .. will ~y reveal atheTS. . 

.. Acknowledgements. The authOrs are ~atefulto P.rof!essar Jason A..Lilleg.i-~ven 
of the Universtiotyo! WyomiJng, LaJratnie, who read the' manuscript and offered 
most useful criidcism and assistance. .. 

LITHOSTRATIGRAPHY 

amoRAL RJ:JlARK.S 

Upper Cretaceous strata of soUthern Mongolia are found mainly 
within IlaTge,p:,>tSt-Oligooene . tedtonic de:pr~oris; The rodks are ex­
elusively red· 'beds moonJtinental origin,' mos1j af wIhicll ha.ve great 
lateral and ventiool va!l.'iability. Marm beds of an e:xtent gTeater than 
a' few tens (exceprtiona1ly few. huru:Ireds) o~ merters have not been 
recognized. EJCPOSuxes are scarce ibut large, and axe' foumI:in isolated 
groups Teferred to in the p:resenlt paper! as "Ilooainitties" (cf. Fig. 1). 
Usually, oruy paris of formations are exposed at anyone locality. 
Fornlation.all. boUlIldaries -are only rarely exposed, t!hus posing serious 
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Fig. 1. Sketch-map of southern Mongolia . 
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A massifs; B settlements; C localities discussed in the text (1 Khasbaat, 2 Bayn 
Dzak, 3 Toogreeg, 4 Alag Teg, 5 Kbulsan,' 6 Nemegt, 7 AHan Ula I, 8 Altan Ula Il; 
9 AItan Ula Ill, 10. Altan VIa IV, 11 Ulan ,Bulak, 12 Naran BuIak, 13 Tsagan 
Kbusbu, 14 Khermeen Tsav 1 '& Il, 15 Bugeen Tsav); D area of main exposures 

in Sheeregeen Gasboon Basdn 



dJifficultieato defining the ' Liniits of 'lithosfr8JtigraphiC tini!ts aIIid.' "re::' 
~g' them away' ftom type and reference loCalities. 

, ", The- original" fOlrIhatiOIlial names are maintained in the diagnoses 
gilven 'below, as are the lkiJnd, rrank, and general ooneept dnvolvedat 
tihetime of establishment Of eacll unit. TheCJhanges :imrOdticed by us 
aremairilly of subOrdinate impOrtance; they are intended merely to 
refine the' aharacteristiJcs of the formations ' and 'to adjust tlhe diagnoses 
~o 'betteT ,oomformity wJ'Ph iI1tematlional staru:iMds. . 

Descriptions and Sketch-'lIiaps of the localities mentioned in the 
text are given by GTadziilski & aA.. (1969) and Grad:ziiDski& Jerzy1kie­
rwic.z (1972). 

DJADOKHTA FORMATION 

NAME 

,In.troduced ' as . "Dja-doCh-ta"by . Berlrey (iri Gramger & Gregory 
1923, p. 8), then modli!m.'Eld to "DjadokJhlta"(Berkey & Morris 1927). 
According to Dr. ,R.BaI-sbold (see Lerfeld1971, p. 101), the . term 
"Djadoldlta" is a ra:rult of the incorrect spelling and. transliteration 
of a locall. . Mongolian geographic name. 

,GENERAL LITHOLOGY 

Dominant Lithology (PI. 1; PI. 2, Fig . . 1) is a poorly cemenited, fine­
-grained aTikosic saLt:lJdstone of iJ"edrusth-o.rrunge . to bnidk-orange oolor. 
Ootnglotne1"iltfi.cbeds, only ' few decimetres truck, composed 6f light­
-coJ.ored caloareous COIllCretians, ()ICCur subordinately, mainly iIl1 upper 
parts of the section; some are firmly cemented towMd !the tops of 
beqS, displaying caJlic!he features. Sandstones aTe massive aJIld usually 
grosSly appea!r struJC'tuTeless; poorly v'isitblecross-stratifica.tionof a very 

. . r ..' .... . 

lar~e . scale can be observed locally. Occurrences of numerous di!kaka-:-
..IWe struc1:uTes are found 'm some places and other ltubular st:ruciures, 
suppOsed to be ibUTl'lOlWS, occur spor,adncally. SmaN · <:aJ.'careous ooncre~ 
tiOlPS are irreguJaT'ly . common in 'sanx:istones. Large isolalted zones of 
sbron~ ca,lcareous cementation occur .in lower pari of the \seclion; 
they are of irregular shape and occasionaUy of iInclined attitudes whl:c:h 
gdves the impression of incl:i1ned beddfing. " , , 

HISTORICAL BACKGROUND, SYNONYMY 

The formation w,as estalblished in the early 1920's by goologists 
wj,th the American CenltTal Asiatic Expedition at the FlarnIDg GNffs; 
:in the . area of Sha'baraikh Usu (present . name, "Bayn Dza!k"). Siri:ce 
then, the term "Djadokhta Formation" has been widely used in paleon-



tologicaland geologica[ publications. The terms "sandstones of Bayn 
Dzak" or "deposits of Bayn Dmk" have been . 4Sed synonymously by 
many Soviet and Mongolian authors for the past 25 y-'ears. 

TYPE LOCALITY 

Locaiity Bayn Dzak (lat. 44°12'N, long. 103°44'E). The .best and 
most representative section is in :flhe · shaT,p escaT!pIIlent at the F1larn.fug 
Cliffs (PI. 1, Fig. 1) · and the continuation to tIhe !nIOl'!t:h-east, in the 
central part af the lOoallity (Figs 2~3). 

o 2km 
~l ___ ~ ___ ~ __ ~ ___ ~' 

F/f" 11 · I~ 12 

Fig. 2. Sketch-map of localities Bayn Dzak and Khashaat . (N part) 
1 sayrs (UedS), 2 escarpment with larger cllffs, 3 escarpment, , placement and number of 

columnar section 

The same symbols are used in Text-figs 4, 7, 8 and 11 

BOUNDARIES 

The lower boundary of the formation is not exposed. Tlhe upper 
ooundary is exPosed in the Khashaat (Gashato) locaUty (for placement 
of section, see Fig. 2; 'bounda!"y stratotype, see Fig. 3). It is marked 
by an erosional surface overtlain by the PaJ.eocene Khashaat (Gashato) 
Formation (doniinantly of sandy clays and sands with oommO'll inter­
calations of coarse· gravel, most sediments "being· deep red. and chocolate 
brown an ,0000r). The interformational Contact'was variouSly described 
by Berkey & . Mon (1927, · p ; 358), Novozhilov (1954a:, ··;W. 42~3); 
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Fig. 3. Colwnnar sections of the Djadokhta Formation (1 Flaming Cliffs, Bayn 
Dzak locality; 2 upper-boundary stratotype at Kha:shaat locality); .·For placement 

of the sections see Text-fig. 2 
l · caliche, . Z iBolatedzones of stronger calcareous. cementation, 3 scattered calcareous 
concretions, 4 conglomerate composed of calcareOus concretions, /j exotic pebbles, 8 coarse 
gravels, 7 large-Scale cross-lamination, 8 very larglHlcale crOss-lamination (sets thicker than 
1· m),./I erosional surface. 10 burrows, 11 dikaka-llke :structures: red colors = hue value!! 

. (5 R, 10 R, 11 YR; accormng to Rock Color Chart of Godward, 1970) 

Symbols for ceme~tation. colors and grade types of sediments are also used in 
Fjgs 5, 6, 9 and 10 



LafeJd (1971, P. 106), 8Ild by ZbegtiJ.o & Shevyreva (1976, ' pp. 26~ 
270). ' 
Thickness: Not, less than 70 ~. 
Fossils: See Tables 3-4. , ' " 
Age 'and' con-eZation: The estimated age -, Of the ' fOimaUon is ?·upper 
Santonian and/or ?lower Campani8n t; for OOl'1"e1alti.on see beloW. 

" BARUN', GOYOT FORMATION 

. ~ , 
HAlm 

.. :' 

Derived. frQD1 ,an 'mcienJt set1iemenJt situated in, the Nemegt Basin 
near the ~ part of 1he' Nemegt Massif. ' " , , " 

. . . . , " 

GENERAL LITHOLOGY 
: .. :" ': ; 

Lithology dominated (pI. 2, . F~g.. 2; PIs 3~; Pl.' 6, ·Fig. 1) by ~ 
and m-brown, poOrly cemsnted sandst:ones that' '"are usually either' 
:fine- or medium.:grain:ed. Subordinate beds of sandy mudstones (clay­
stones) o.f more intense ,rid-brown row' exist, , and rare inrterc8i8!tions 
of saIldy ISn'tstones ' oocur, . l~y~, 'The 'beds . OJ the maSsive sandStunes 
are _ E!Ii'l;lh~r 'de.vaid of , internal 8tratid.u~8:~an, or' dlSplay a. very ' IU'ge-

, scale · etoss-Iamination. Erosicma:l-' cbamleIs, cut-arui-fill S'tructures, and 
horizontal lamdna1J~ . ~e · seen. iri : places. Intrafonnational·· canglome­
rates occu:r irregUlarly, and they fill ~~ poCke~. , FW-~ed ' Sand­
stones intercalated wi.tb. m~dstoDeSand!or 'sil~ beooIPe ' dOrpIi:na.nt 
m. the ,uppermost part, et.f : the ' sectioo;:, moBtbeds m:, :this part-:enj~, 
a relaJtively ~t, ~ Jarterally. Tub1li1.ar structw:es !l'ESeIIl:bIling 
bUl"l'OWB' an!' rather OOinnl(m in the uPIJemlC~t part of tbe' formation. 

BIS'l'ORICAL BACKGROuND, SYNONYMY 

" 'The' rodk tiJlj.t now i1m6Wn; as' ttthe Banm ' Goyot' FOl'ma:tian W8s "&sf: 
described by Efrem<W (1950, ' 1954, ·1955), who uSed the names "u:iJio&.. 
tlliUferous lecustrine ~es" and "barren dE!lpCJStts" Wlithout clearly 
defii.n.ipgtheir limit. The ,,Lower Nemegt Beds" were named 'by Gra­
dzdtlski & al. (1969), ·but were redefined and, emended as the Bar·un 
aoYOt Formati~ by G~ & 'Jerzy.kiewb (i97~, .p. 11Q). , .' . 

. " ,. 
" . 

I The ,terms;,uppel" , &Dd lower C8JDP8llllain, Santooaan, et«:. 8/l'e DOt ~ci 
herein, • these paris of the stages may not OOlTeSpond closely to the 8Ubsteges 

, coiilmoa:iJy refferied to ' 88 r.ower and ·Upper. : ' . , . '." , 

, ; 
, 
! 

r 

i 
! 
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TYPE LOCALITY 

Locality Khulsan (lat.· 43°30'-43°15' N, long. 101°07'-101°08' E; 
PI. 6, Fig. 1) in the Nemegt Basm, c. 15 km S from 't'lre eastern part 
of the Nemegt Massif, and c. 8 km N from the morphological axis en 
the balSin· (fOl'.oolumnar sectiOlIlJS see Fig. 5, for placement of sections 

I see Fig. 4). I ' . 1 . ~ 
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Fig. 4. Sketch-map of localities Nemegt and Khulsan 
l ' exposures of the Barun Goyot Formation, :I exposures ot the' Nemegt Formation; o.the, 

symbols as in Text-fig. III 

REFERENCE LOCALITY 

SE part of the . Nemegt locality area: Southern ·Manadnooks and 
. Red WaUs (see Fig. 4;colutnna!' . sections are m. Fig. 6). 

BOUNDARIES 

The lower boundary of the formation ~ covered and thus is . unlktioWin .. 
The upper boundary is exposed ;in the easterri part of the Nemegt 
locality ,(Red WaHs ' and viciJnity) and js placed ' at th€i top of the 
inrterrupted sequence of the typical Ba:r:Un Goyot lithology. It is di­
rectly OIVerIain(see boundary stratotype, Fig. 6) by a diStinct layer 
of conglomerate composed of rew?l'ked . calcareous CQIlm'eciions .. and. 
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Fig~ 5. Columnar sections of the Barun Goyot Formation (3 Central Cliffs, Khulsan 
southern locality; 4 Western Sayr, Khulsan locality; 5 Central Cliffs, Khulsan 
northeIlIl locality; 6 · Noril:lem CI1ffs, Khulsan localiJty; 7 Southern Monadnocks, 

Nemegt locality). For placement of the. sections' see Text-fig. 4 
1 mudstone, 2 mud cracks, 3 load . casts, 4 calcareous concretions in mudstone, 5 large 
calcareous concretion, 6 deformational structures, 7 very large-scale crOSS-lamination, 
fi large scale cross-Iamination,9 small-scale cross-lamination, 1.0 wavy lamination; 11 horizontal 
lamination, ·12 · inclined bedding .with internal structures, 13 intraformational conglomerate, 
14 exotic pebbles, IS· erosionai pocket, ·16 extensive erosional surface, 17 burrows; other 

. symbols as in Text~fig_ 3 
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mudst<me fragments. 'TIhe oonglomerate ls super.posed by the light­
oo1.01'ed, poo.rly ceme:nJted sands of the Nemegt For.rn:aJt:ron. The contact, 
whentraood lateralILy, can Ire shown ' to involvei i:nterfingering litho-
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Fig. ' 6. Columnar sections of the Barun Goyot and Nemegt formations (8 boundary 
stratotype, SW part of Red Walls, Nemegt locality; 9 Central Sayr, N part, Nemegt 
locality; 10 Northern Sayr, N part, Nemegt locality). For placement of the 

sections see Text-fig. 4; symbols as in Text-figs 3 and 6 



DJ'ADOKBTA, BARON GOYOT Am) NEMEGT J'OlUlATIONS - 291 

logies Character.iS<tic of 'tJhe Barun Goyot arid Nemegt formaltians. The 
Nemegt FOJ."Il'1:8Jbion usually begins with a basal con.glomerate bed. There 
are Satndstanes sjrnHar to thase of 'the Barun Goyot Formatkm inter­
bedded wit'h4n :the Nemegt FormatiOln, but :no Nemoegt-liIke Il1ID.o1ogies 
are known fram the Barun Goyot Formation. The stratotype for tJhe 
upper boundary has 'been designated as the -section exposed in the SW 
part of the Red Walls .at the Nemegt 10caIJity (far plaeement, -see Fig. 4 
an.dPl. 3, Fig. 2; for OOtlua:ml18rseciion, see _ Fig. 6). 

Fig. 7. Sketch-map of Altan Ula IV locality; symbols as . in Text~fig. 2 

Thickness: _ The <0 total thidJmess Qf tlhe formation was determined 
only by the spatial interpolation of the individual locality-sections (~ 
Gr.adziiiski & Jemylciewicz 1974a, p. 118); dt ds not lESS 1ihan110 m. 
Fossils: See _Tables 2--4; 
Age and correlatipn: The estimated- age -of 'fjh.e _ formation is ?middle 
Campanian; for -correlation see belOW. 
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NEMEGT .FORMATION 

NAME 
. .'.. . . . ,".. . .... 

Derived from the. N~gtMass1i. 

GENERA~ LITHOLOGY .. 

The domi:rumt lithOtlogy (PI. 6, · Fig. -I; -Pls. 7-.:....a) -is poorly Cemented 
light oolored sands that vaTY from yellOWlish to grey-'brQ"Wn., and raTcly 
red and; orange. Numerous, but volumetricail:ly ~ess significant, aTe 
intercalations of sa'Ildy mudstones of red ar dlive calor, sandstones, 
and intrarformational conglomerates or gravels, composed of fine­
grained rock fragments and/or T€WOJ'lked calcareous conoretiOiIlS. Fining­
upwards cyc101thems, 2-9 meters thictk, with extensive erosional sur­
. faCes at :f:heiJr bases are mstinctJive for tlhe whole· formation. Inclined 
bedding, due to laterall accretiOiIlall'Y development, and internal cross-
1aminations withln. tlhe inc:1funed beds are OOIlll'ri.<m.Erosional cllannels 
abound. The :formation is <,haxacteTi:zro. by great vociaibility, both \1e1'­

tioally and lateral1y. 

Fig. 8, Sketch-map of Tsagan Khushu locality; symbols as in Text-fig. 2 

HISTORICAL BACKGROUND, SYNONYMY 

The roc!k 'lJD!i,t now known as the Nemeg.t Farma.tion · was described 
:first by E:fremov (1950,1954), wlho usedthe!IlJ8mes "fosSiliferous series" 
and . ,,subaquepus del1:aic-cha/llIl€ll deposits" without _. clearly cie!fmning 



them. The "Upper Nemegt Beds" were named byO'radzinski & al. 
(1969), but were Tedefined and emended by Gradzinski & Jerzykiewicz 
(1974a, p. 116) as the . Nemegt F{)Il'lIUltion. 
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Fig. 9. Columnar sections of the Nemegt Formation at locality Altan Ula IV 
(11 Central Sayr, N part; 12 Eagle Sayr). Fot placement of the sections see 

Text-fig. 7; symbols as in Text-figs 3 and 5 

TYPE LOCALITY 

North-western part of the Nemegt locality area (lat. 43°29'30"-
43 0 32'N, long. 101°02'-101 °03°30"E; for placement see Fig. 4, for 
columnar sections, see F1i:g. 6), about 15-20 km S of the central part 
of the Nemegt Massif. 
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REFERENCE LOCALITIES 

1) Locality Altan Ula IV (lat .. 43°34' -43°36'N, long. 100°26'-
100 0 28'E; :for placement see Fi.g; 7, arid ooluTIlIlaIr sectiOlllS, ° see Fig. 9). 

2) LocaiJ.ity Tsagan Khushu (J.at. 43 °28'-43 °29'20"N, long. 100°26'-
1000 23'30"E; for placement, see Fig. 8, and columnar section, see 
Fig. 10). 

BOUNDARIES 

The lovveTooundary of the unit can be soon only 8Jt the Nemegt 
locality (see seotioIn above 011. up!pe.r boUIndary; of the Brurun Goyot 
Formation, and. Fig. 6). The upper boundary !is'In&'kedlby anerosianal 
UIlOClIIlfO!l'Illd.ty, above which are Paleooettl.e deposits. . The .contact is 
exposed at localities Tsagan Khushu (SE part), Naran Bulak (W part), 
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Fig. 10. Columnar sections of the Nemegt Formation (1'3 Tsagan Khushu locality; 
14 upper-boundary stratotype at locality Naran Bulak,. N part). For placement 

of the sections see Text-figs 8 and 1:1; symbols as ID Te:x;t-:fiigs 3 and 5 
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and UlaIIl Bulak (N parl).The stratotype of the UJpper boundary is 
here placed at the Naran Bu'lak iI.ocality (see Figs. 10-11). Basal Paile-­
ooene rocks ,begin with a . 2-5 m thiok, pinkish-colared oo.nga.omerate 
Layei" that is overlain by red mudstones Wiltih subordinate mtercaiations 
of ~ and gravel1. I{GradziilSki & al. 1969;Shlishltin 1975). 

Fig. 11. Sketch-map of Naran Bulak locality; symbols as in Text-fig. ~ 

Thickness: The total thickness of the foxmation was determined 
only by the spatial interpolation of the individual locality-sections (see 
Gradzinski 1970, pp. 156-157); it amounts to c. 400 m. 
Fossils: see Tables 1-4. . 
Age a7~d correlation: The estimated age of the fOI'l1llation is ?upper 
Gampanian and ?lower MaastrkhltiaIi; for correlation see below. 

SEDIMENTARY ENVIRONMENTS 

Data. us~ul 1;0 inWI1pTeit:ation of the depositional 'environment -of 
the Djadokhta Formation 8.iI"e the least complete ·for these rodk units 
UJrlder study. It may !be iIruOOrred from oibselI'Vatians Of Berkey & Morris 
(1927), Cayeux & Devlia;tikin (1969), Lefe[d (1971), amid Sodha.va (1975) 
that sedJimentation todk Place in eoLian dUll:res and, tQ someexten.t, 
in small ~akes; :there OOCUII'Ted some periOds of calde formation. 

The geological history of . the Barun GoyOlt FO!l'IIlatian was inter­
pI'leted by Qradziilski & Jerzykiewicz (1974a, ob) iln terms of .i!n:ter­
tan.guiing and/or al1te'mla.mg eolian dune 'and interdune deposd,ts, sedi­
men<bs of inlte,rmitten.t smalll [akes and streams,amd deposits of playas. 

The ' Nemegt FormatioIl wa~ . built of anuvial pla!in deposilts, witlh 



thecharineI" sedime:nts -dbminalting · in pr~a;ti6n; rodks representiilg 
sedimentatiOn in ove!I"banks arid ··nood~ ~akes are SU'bOrdinate 
(GradziilSki 1970). · i.;' 

NEMEGT B A 5 I N I~~REGF' ULAN NOM " GASHOON BASIN 
·BASIN 

PART SOUTHERN PARt WESTERN PART--ioiilto-o -CENTRAL 

fSAGAN KHUSHU 
NARAN BUlAK &. AllAN ULA 
ULAH BU LAI< LOCALITIES 
lOCALITIES 

":':~Ii~~i~) 

NEMEGT KHULSAN 
L.OCAIJTY lDCALlTY 

/1/ /J . 

11 1 fI r ~ ~~ I ~lli~ 
BARUN 
GOYOTt­

CI-IFM. 

'I • 

BAYN DZAK & 
I<HASHAAT 
LOCALITIES 

Fig. li2. Synthetic diagram l(not to scale) showing distribution and relations between 
Upper Cretaceous formations in southern Mongolia 

It may be concluded thail; the first two formations were deposited 
under conditions of hot and semi-aridcl.imate, in aTeaS la,cking . a per­
manent fluvial-drained system, while the Nemegt Formation had 
a typical fluviatile development. 

REO:IONAL ASPECTS 

The DjadQlklhta FOII'll18.tion is knowrn to be eXipOl'led only in a small 
area NE of the BU!lgan settlement, in the localities of Bayn Dzak and 
Khashaat (N part; cf. Figs 1 and 12). It is presumed on pala€Onrt;plogical 
evideruce (see below) to he roughly time-equliva!LenJt of deposilts of the 
Toogxeeg (ToogreegeenJ Shkeh, Tugriikiin-Us) area and perhaps . with 
deposits at tihe Alag Teg :(A~.g-Taag) localities (cf. Sochava 1975, 
p. 114; Shuvalov 1975, p. 106). It is important to nOlte 'tihat the rockS 
ail; Toogreeg are distinctive ibeca·use of very large-scale cross-lamina­
tions. TveroOdhleJbov & Tsyfilin (1974) attributed these sedimentary 
structures to deposition within the fronts of irregu1:ady growing deltas 
ei1terring into inJtermitrte:nt lakes. It is our OpmlOlIl', however, that these 
structures are typical of eolian dune sliJpfaces. 
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. The. BaxUlIliGoyot Fo.rmatfi.on is exposed ' in the SE ·. pad·· ·.of ,the 
Nernegt locality, in the Khulsan ~ocaUty, ailld in severail. smaller locali­
ties as far as 20 km to NE. IIts d€ip'OSlJt:io:n wasprobalbly time-equivalent 
with seWments forming the red beds of the Kihermeen TSav land II 
localities (see Gradzinski & Jerzykiewicz 1972) 1. 

'l1he Nemegt ForniaItion is eXJpOSed in the NE part of the Nemegt 
locality arid in other ~ocalities far!t:her tQ the W in the N emegtBasin . 
at Altan Ula Il, Ait·an Ula Ill, Altan VIa IV, Tsagan . Khushu, Naran 
Bulak (W a!lld N pail't), Ulan Bulalk (N part), and probably in the 
Altan Ula I locality, :not yet investigated in detail. -It: is suggested 
herein tihalt tlhe fQl"Jllation ,also crops 'Out tOIwaro the SW and NW !Tom 
the Nemegt Basin, in the loaalitflies explored by Sovielt and Mongolian 
geologists and paleoiltOilogists · «e.g. upper white beds of Khermeen 
Tsav, see Gradziiiski & Jerzykiewicz 1972, and Sochava 1975; and 
Bugoon Tsav locality, see Tshudinov 1966, aIIld Socha.rva 1975) . 

. It :irs evident from the data gathered) so far that .the Paloocene 
KhaShaat FOII'mation diTectly oveTlies the Dj:arloklhta Formation with 
an important time-break in . the S part of the Ulan Noor Basin (cf. 
Figs 1 and 12). PaIleooene deposits in ibhe W part of the Nemegt Ba&iin 
are UlIlder:lain by the Nemegt Forrnati()lIl. An 'UIIloonformJiiy involving 
a lesser hiatus of time is suggested in this area by field observation 
(GTadzinski & al. 1969, p. ' 37) and 'by the analysds of ma,pped contacts 
(see GTad1fu'islci 1970, Fig. 1, and p. 156). There are also 'Other indica­
tions to· 1Jhe ex:tentof e:roSkm . and to bre·ak in sedimerutation near the 
end of Cretaceous in the wide distrdlbutiioll of ihOl'irons of pink con­
g!lomeratestlmt were . developed during the Paloooene (Gradziilsld & al. 
1969; Shishlkd!n, 1975). It \is a[so importan.t that in the Pa1eooone deposits 
theTe are great quantilti.~ o!f poorly rounded g.mv;els, quite different 
in pet~ographlic composiltion from those occu:rring :irn 11he N emegt 'For­
mation. These peculiar gravels were · proba\blly derived from a different 
source area ea!dy in Paleooone 'tIime. 

SHEEREGEEN GASIIOON BASlN 

The Sheeregeen Gasihoon ' Basin is 'Situated near the oen:ber of 1Jhe 
d:is~ed area {cf. Figs 1 and 12) and its CTeltaceous rooks are poorly 
knowll. They are lithologically strongly diversified (cf. Sochava 1975, 
and Shuvalov & ~hdkvadz.e 1975). Fossils from the SheeDegeen. Gashoon 

. . 

1 The red ibeds of Khermeen TSalV I and 11 halVe been previously referred 
to (e.g. Kieian-Jaworowska 1974a) as Khermeen Tsav formation. It should be 
also e~lained tha.t the localities designated . Khermeen Tsav ' I and Khermeen 
Tsav 11 ' are reco~zed only within the &ea of occurrence ' of the red beds in 
Khermeen TsalV . region, while the ' dinosaur bearing white beds af the same region 
are referred to as upper 'White 'beds of Khermeen'I1sav, without further qualifica-
Uou. . 
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Basin were excavated by members of variOUS . expeWJtions '8lll.d were 
descmbed by Kanzthulkova (1954), Maleev (1954), Barsbald (1972), Mar­
tinson (1975), Shuvalov · & Ckhikvadze '(1975), Maryanska &Osm6lska 
1975), . aJIld Maryanska (1977). No detailed maps of the basin have yet 
been published and the p.i.n.poilntilng of ex!p<lSures known to yield fossils 
cannot be done. 

On the basis of differentiation of described fossils one can oonclude 
that the Sheeregeen Gashoon beds embrace diverse CretatOOOUS .lXJIcits, 
equdvaJ.etnItto various Upper cretaceous stages. Further disCUJSSiOlll is 
deferred unti:lmore data are available. 

FOSSILS 

The complete lists of fossils described from the three formations 
discussed (DjadoImta, Barun Goyot and Nemegt) , as well as .from 
other Upper Cretaceous beds of the same region .@>eels of Toogreeg, 
beds of Alag Teg, red beds of Khermeen Tsav I ·and Il, upper white 
beds of Khermeen Tsav, and beds of Bugeen Tsav) are , given in Tables 
1-4. The probable biostraltigraphic equivalency of these beds with those 

Table 1 
. Charophytes from the Nemegt Formation 

After: Karczewska4 Ziembifiska-Tworzydlo 1&'10, and Kyansep-Romaschldna 19'15 

Species 

CHAROPHYTES 
Tectoehara gobiea Karczewska & ZiembiIiska • • 
Harrisiehara eretaeea Karczewska & ZiembiIiska • • • 
Teetochara altanulaensis Karczewska & ZiembiIiska • • 
Grambastiehara sp. . • • •. ••• •••••••• 
Saportanella nana Karczewska & ZiembiIiska • • • • • 
Obtusoehara madleri Peck. • • • 
Hesoehara voluta(Peck) Karczewska & ZiembiIiska •• 
Aelistochara cf. bransoni Peck • • • , • • • • • 
Sphaerochara vertic111ata Peck.. • • • 
Haedleriella monilifera (Peck & Reker) .4rambast 
Haedlerisphaera pseudoulmensls Karczewska & ZiembiIiska 
Hesoehara mongoliea Ka,rczewska & ZiembiIiska • • , • 
Teet oehara aurea Ka:rczewska & ZiembiIiska • • • • • 
Hongoliehara deplanata Kyansep- Rornaschkina • • • . • • 
Mongoliehara costulata . )~ya,nsep",Rornaschkina • • • • • 
Mongoliehara bugintsavlea .Ityansep-Rornaschkina • • • 
Hesoehara oviformis Kyansep-Rorn.aschkina • • • • • • 
Hesoehara stankevltehll Kyansep-Rornaschkina • • • • 
Hesoeh4ra tf3.xensi s (Groves) Kyansep-Rornaschkina • • 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ . 
+ 

.. 
+ 
+ 
+ 

. + 
+ 
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Table 2 

Invertebrates from the Barun Goyot an4 Nemegt formations, ,and some other 
Upper Cretaceous localities 

A~ter: Barsbold 19'11, 19'a; Dzik 19'r.I; Khand [9'7t, 19'16; Martinson 19711; MartinSon &: Kolesni­
ItOY 1974; NovojUov 19Mb; Socbava'19'76; Stankevitch &: Sochava 11974; and . Stankevitch &: Khand 

19'16 

Species 

DIPLOPODS 
Gobiulu.s sabulo.sus Dzik • • • 

OSTRACODES 
Gobicx:ypr.t. tugrigensi.s Khand 
rl!locJ/pr.1. , proteus ](hand. • • 
Li.mnoclltbere ulannurens.1s Xhand 
~an0C9there a.spera Schneider • • • 
LiJflJOC9there proprius (Stankevi tch) • 
Li.nocythere ingenicuB (Stankevlt.ch) 
~D1OC.'Ythere barWlgo.iotensi.s Khand 
Cypridea cavernosa . Galeeva 
Eucypr1s? .elata Stankevitch oIii Khand •• 
Cypridea obliquecostae Szczechura a B:taszyk 
Cgpridea protusa Lubirnova 
Cypridtfa ex gr. Eracta Lubimova • • • • • 
eypridea ex gr. rost:rata Galeeva 
JJongol.1anella cuspidigera Stankevitch 

'Cypr:Ldea b1.fonraata S'zczechura , B:taszyk • 
Cypr1.tlea punct1latae.tormis Lubimova ~ ~ • 
Cypr.1dea sp .. l Szczechura ~ Blaszyk, 1970 
Cy;r1.dfM sp. J ~zczeahura " Blaszyk, 1970 
CAnCfoaI: .ltanulaemr.ls Szczeahura" Bl~szyk 
Ca.o8oa1ella ~rdvilkol Mandelstam 
~i.JI1r1."ev1. •. S1-'. • • • • • .. .. • 
OJRrJ.dp d1..tr1but. Stankevi tch .-
CyprJ.t1tH .zcRlc!Jurae Stankevitch 
Cgpr1.dfN bflrsbold1. Stankevi tah • 
c::ypr1clH. -tract. Lublmova .. . .• .. • . .. ''­
.Joagolianell. ex gr. p.,lmos. MandelstQ .. 
.ongol1.MIt!Illa khallBriniensi.s Galeeva 
LycopterocJlpr1s ·.It.nicua- Stankevi tab •• 
~oapterocgprJ.B? bugintsav1ciuIJ Stankevl tah 
'1iai.rJ..sevia minuBcula Stankevl tah ... ' .. 
T.1air:l..6evi,. aff.. costata Galeeva.. . .• 
rzial.:cJ. .. evi;" polymorphll Mandelstam • ~ 
f'bI1ria.evJ..? t%".ns1.t;oria Stankev.i, tch 
.Palaeocytb8ridea ect!lPA Stankevi tah 

PHYLlDPODS 
Trigonutberla per.on-fa Novojilov 
.. tMr.11na ulasband1.ca Novoj ilov .. 
Pseudestberia Mmegetice Novoj 110v .; .. • 
~aleO~ePt~theri.a icbtechongol1.ca Novojilov 
~~eolepte.therill · par:ra1.:torm1a ·Noyojilov 
Jlotocrypta alt.i6s11n1: Novoj 110v 
Rboabograpta rhomb.1oa Novojl10V 
Liogr.pt. d~zani Novojl1ov • .. 
LiegraptA .IIlOngolica Novojl1ov .. 
Liograpta nllranelWia Novoj ilov 

GI\STROPODS 
M_al.nites efreJDOV'1 (Ml.rtlnsOn) • 
lfesolllnites llIOngollcrnsis (Martinson) • 
.lfesoillnites bajanc.hongorensu Barsbold 
IIydrobi. nemegetica Martinson .. .. .. 

PELECYPODS 
lIuginella buginica buglnica Barsbold 
~lIg1nellii buginica gigll.1Jt.. Barsbold 
.uginelliJ elongata Barsbcild. .. .. .. .. 
.uginellii laeviv.alvata Barsbold. 
.ug'inella autochtonica Barsbold .. .. .. • • 
Pseudohyrilil buginzabica . Martin!lon " ltol •• Dikov 
PseudobYria posterior Barsbold • • ... ~ .. 
~_udohyria koalov.f (Barebold) .. .. .. .. • 
Pseadr>h8ria debillco.stata (Barsbold) .... 
lfs.ttdohyria pseudoa.n.adontoidea (Martlnson) 
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of the Djadukbta, Barun Goyot . and N emegt formations is discussed 
below. The fossil eggs which occur in beds Q:f tlhree formations have not 
been so far iuentified and therefore are not included into the tables. . . . 

In the Nemegt Foi-mationC9mmonly occurs fossilized wood, belonging to 
Arnucariaoeae, absent from beds of abher two formations. 

Table 3 
Diverse vertebrates (dinosaurs and mammals excluded) .from the Djadokhta, 
Barun Goyot and Nemegt formations, and some other Upper Cretaceous localities 
After: Eltanowski 19'14; Gllmore 1&31, 1943; Konzhukova 119154; Khosatzky cl M!ynarski 19'111; Mly­
narskl 1972; M!ynarski cl Narmandali:h 1972; Mook 1924; Osm61ska 1972; Shuvalov cl Ckhlkvadze 

'19'15; and Sulimski 1972. 1975. 

Speoi .. 

BIRDS 
Gobipteryx mlnuta Elzanowski 

CROCODILES 
Schamosuchus djadochtaensis Mook 
Goblosuchus k.1elanae OsmcSlska 
Parall1gator ancestralis ~onZhuk?v~ 

TURTLES 
Oermatemyd1dae indet .• '. ~ 
Zangerlla testudlnimorpbIJ Mlynarski 
IIongolemgs elegans Rhosatzky & Mlynarak1 
IIongoJ:enJI}s sp. 
TriQJ1!1x ap. 
Trianyx sp. oS Mlynarskl & Narmand,ach 
Trionyx sp. b ' M:lynarski & Narmandach 
?Zanger lia spo. 
"NeurBnkylus· sp. 
unidentified turtles 

LIZARDS AND OTHER SOUAMA~ES . 
Adam.isaurus magnidentatuB Sulimski .. 
Conicodontosaurus, djadochtaensis Gilmore 
IsodontO.5'aurus gracilis Gi'lmore • "o. .. 
Naarocephalosaurus .ferrugenous ~ilmore 
Himeosaurus arassus Gilmore " 
Telmasaurus grangeri Gilmore 
Cherm.in.!Jaurus Jcozlows]cii S.ulimsk1 .. 
.D.J.raban.saurus estes! ' Su11mski • • 
Erdenetesaurus robJ.n8onae Sul1msk1 • 

.. ; . 

JlaaIocepbalosaarus ahulsansavis Sul1msk1 ~ • 
JlacrocepbalosaurtJS gilD:Jre1 Sul1msk1 • • • • • • • • • 
Fndescribed lizards belo~ging to.V~1DUS families 

+ 
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It .is mterest;dng to note th.at the vertebrates aTe represented by 
differenJt species assemblages:in three formaltions; exCept Deltatheridium 
pretrituberculare (represented in the Djadokhta and Baron Goyot for­
ma'l:lions !by ' differentsul>species), 00 other species yet described has 
been found in coinmohbetween ~y two forrnaJtli.OIllS. 

Not all ve.ritebrate f.qsstl speci~ known to OQCUr in Upper Creta­
CIOOIlS roclks of tIhe regi~ 'have yet been described. Therefore, we do 
not designate forma:J. ltnootratigraphic ' umts. In the description that 
follow we OIIlly pI"eseIIlt ,index fossil assemblages for each formation. 
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.. Table 4 
Mammals and dinosaurs from the Djadokhta, Barun Goyotand Nemegt formations, 

and some other Upper Cretaceous localities 
After: Barsbold 1974. 19768, b; Borsuk-Bialyilicka 11&'1'1; GUmorel933; Granger 11: Gregory 1923; 
Kielan-Jaworowska 1989. 19'14a, 1971ia.:b. c; Maleev 18M, 18158, b, 1956; Maryanska 19'10. 19'1'1; 
MarYanska· 11: Osm61ska 19'14, 19'15;. Nowiiiski 19'1Il; Osm61ska ·19'18; Osm61ska 11: Roniewicz 1970; 

Osm61ska 11: al. 1972;·OBbOI'n 19H; and RozhdestVen8ky 195'1, 1965, 19'11. 

Bpecl .. 

Gob.ibM.ter,..nus Jtlelan-Jaworows:ka •• .; .• • 
hJ9Inbaetar ....."tb8.t.ro.1d.. Jtlelan~",aworowslr:a 
r.rv.Ptoblatar lf4I"h_veg.1 K1elan-Jaworowska 
undescrlbed new eucosmodontid qenuB and apecies 
Cato}'JN1I& _et...,1 (Kielan-Jaworowska). 
r •• obutar kucZJ/nski.1 Kielan-Jaworowsta 
Sla.nba.tar _,f.rabJl1s X1elan- Jaworowska 
undescrlbed · new genus and species 
~ther1.4ju. dobIJonl Gregory jj S1mpson 
Dliltatbero1(,. cretac1cu.s Greqory ~ S1mpson •• • • 
Dtlut .... rJd1_ PDtr1t:ubercu:J.are ,pzwtdtOberculant Gregory 

hnn_lest .. gob1erw1. klelan-Javorowska • 
a.leabdolll •• t .. lechel' Gregory , Simpson 

.. Simpson 

.~.tar goblen • .1e ltielan-Jaworowska 
CatopY11. olt'opaloldelJ (Klelan-JavoJ:'owska) 
un:deecr1bed poorly known new species of Xa-.ptobaatll.r 

or a new genus 
Chulanbllata.r ""19ar15 Xielan-Jaworowska .. • .. . . . .. 
De1tatJ.r1dlU8 pretr1tuberculare tardu. Kielan-Jaworowska 
k10zvctea ntiaeg'etenlJls Xielan-Jaworowaka 
.. ram1 •• t .. butJerl JUelan-Javorovska 

DINOSAURS 
Velocirll.ptoI .-mgollen,ds Osborn 
5I:uror.n.1tho1cte. aongol1eneilJ Osborn 
Or1n.ptor plUloceratops OSborn 
Carnosa~la indet. 
Sauropoda Indet. 
Pzotocerato,PI .ndr ... .f Granger a Gregory 
·PJ,.C06aurus gunger.1 Gilmore 
Hadrosaurid.e indet .. 
... loc1ra.Ptor sp". 
Driro~ .p. . ..... . 
.m.~l unidentified theropods 
Carnos.urla Indet.. • • 
Sauropoda lndet. • • • 
?protoceratopIJ kDElowk11 _ryalisJca " osmdlska 
"'g.cer.topt" ro~.tven..s~!ll MaryaJiska " OSmcSlata 
I'\Ilocephole gllaore1 Maryallska ~ OSn061oka 
&l1cbln1. cbul./JneM,b Maryatiska 
"il.rc:b.J. ,kJela.e tlaryartska 
I'IIr.!lo8auZ'U Rt"r (Maleev). 
GorgQ8/Juru ncwoj Uovl Maleev 
.1»rla&1"""u~ chelonl.torad. Maleev 
DeJ.noc::helru. II1r1f.1clls OsmIska " Ronlew1cz 
5avo.tn.1thOJd .. jUll10r Barsbold • • 
Or1r.ptor .p. 

. . :r 

... 1111111 .... bulla.... OSJD61ska. Ronievlcz I Barsbold 
• ...gtOHIU·US mngoll.en.d. Nowlrtsk1. .. • 
Op1.t~1.1auICUa .• _rEJJ~k.1.1 Borsuk-B1aiynlck" • • 
'rheropoda indet:. •••••••••• • • 
Saurolo.Phll. anga.t1rcwtrJa 'Rozhdes tvensky 
HadroBauridae lndet.. . • • • • . . .'. • 
Prenocephole _ Maryallslta I osJlll$laka •• 
S_locephole calullo".""", Maryallska ~ OSJD6lska 
-D!1Oplouurus- g.1gantelJ8' (Maleev). .. • 

DJADOKHTA .FORMATION 
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Index fossil' assemblage: Kryptobaatar· das~zevegi, CatopsaUs matthewl, Kenna­
lestes . gOblt!:nsis. Zalambdalest~s lechel. ·Protoeeratops andrewsl. and Pinacosaurus 
grangeri. 
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A1:1 vertebrates 1mowtn from Toogreeg and AlLag Teg (Table 4) are 
also known from BaynDzak (Djadokhta Fm.), but the ostracodes known 
from Toogreeg have DOt yet been discovered sIt Bayn DzaIk. Neverthe­
less, . on. the' 'basis of si.mi!l~ 'assemblageS· 'of vertebrates (less wbundant 
8:tToogreeg and .Alag Teg · thanilt Bayn Dzak),the Toogreeg aind Alag 
Teg ibeds , a~ lbiostratigwaphic equivailenltsof .1;the Djadokhta Formation. · 

BARUN GOYOT FORMATION · . 
Index fussil assemblage: Nemegtbaatar ·Ilobiensis, Catopsalis catopsaloldes. Asio-
ryctes nemegetensis, Barunlestesbutleri, ?Ptotoceratops kozlowsldi. Salchania chul­
sanensis. Macrocephalosaurus ch ... lsanensls, and Macrocephalosaurus gllmorei. 

MOIStspeoies of vertebrates found in the red ibeds of ·:Khermeen 
Tsav I and II {Tables 3 and 4) also occur either at SE part' of Nemegt 
orm K'hulsan: in beds of the Biirun Goyot F'armation. The oDly ex­
ceptions are Bagaeeratops rozhdestvenskYi and some lizards found at 
Khermeen Tsav I and/or Khermeen Tsav II thart; ,are not . yet known 
at Krhulsan or SE Nemegt. The red beds of Khermeen Tsav I and II are 
thereiorebiostraltigll"aphic equivalents of the Ba!run Goyot Formation. 

NEMEGT FORMATION 

Index fossil assemblage: Tarbosautus · bataar, Gallimimus 'bullatus, Sautoiophus 
angnstirostds, "Dyoplosaurus" giganteus, Mesola.nites efremovi. , .and Mesolanltes 
mongoliensis. 

On' the bas:is0lf the ,:OOssiloontem.t (ef.Table 4), it seems completely 
justified to :Teg~d . the lbeds< of Bugeen 'tsav arid the' Uipper white beds · 
Of Khetrrtreep Tsav. as' biOsni-arfligr~hli~ ·equiV'Bl'Lents of 1jhe 'Nemegt For-· 
mattion. The· data O!ri. the ve!l:"tlelbrate assemblages of · the ,beds at BugeQ(l 
Tsav are from preliminary inionna:tion provided Iby Tshudinov (1966). 

~S'PMATEI? . AGES 

.. W,hE!!ll> ~U$m.g . ages Gf the Djadokhta, . BarunGoydt and Nemegt 
formatiOns wewil1.al~ ~irler 1,ihe :ages: of 1Jheii' prObable eqUiva;lents 
.(d'.e; beds o.f. TdogI"®gand Ma,g Teg, :redbeds of KhermeenTsav, beds 
Of. Bugoon TSav 0 aina. :Wh:ifte bOOS of 'Kherm.eenTsav). 

There are not Il"adiom.etric age data available and iIlh.e locaJlilties are 
ex!clusively of continental origin. All foesils ~ered SO! far are 
endemic art the specific · levell, atnd most of hm aIt the . generic level 
In this situation, ~a:Iuation of fo.rmati~ ag~ as based up on 
,,stages of evolution:" of vertebrate or invertebrate ~emblages, or 
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upon. cooreLatdon rwfi.lt:h European or North AmericaniOSSiiil range zones 
must berega!l'ded . as tentaltive. Therefore, _ID our estimations of the 
a~ of the discu~ forma:t:i.OIllS, a query . piefaoesall presumed ages. 

OOMPARISONS OF LATE CRETACEOUS nLNOSAURS FROM MONGOLIA 
AND NORTH AMERICA 

Comparison of known Late Cretaqeous dinosaur faunas of Mongolia 
and North America does not cast mudhld'ght Uip()(Il. :the ages of the 
MongOllian formations discussed herein. Paa.-t oftlhe problem is that 
QIlly a small percentage of the Asiatic drlnosaur species !has been 
compared diJrectly and irn detail. 

A list otf dinosaur species known from selected localities (Table 4) 
sh()/\W thart repres€/I1tatdrves of the folJlowing families were ' found in 
common between. Mongolia and North America: Tyram1osauridae, 
Dromeosauridae (including parts of Troodontidae of Russell 1969, Saur­
ornithoididae of BaTsbold 1974, and: Oviraptoridae of BaTsbo!l.d 1976a), 
Omitlhomimidae, At1an!OOsauridae, Camarasauridae, Prdtoceratopsidae, 
Pachyoephalosauridae, Ankylooaurirlae ami, Hadrosauridae. Only two 
families, tlhe Deinocheiridae and Therizinosauridae, are endemic to 
Asia. Some · fami!li€S thart aJI'e ·comrrtanly re.presen.ted in Upper Cretace'­
OIlS rocllm of North AInerica are as yet wnlkInown from Asia; these 
include the Hypsiilophooontidae, CeraOOpsidae, PaooyrhJinosa,uridae and 
Panoplosauridae (Tefe!IU'led to as Nodosauridae by Coombs 1974). The 
absence of oeratopsids and SIOIIle ankylosaurs in Mongolia may have 
been a result of diffe!I'e'llces in environme.ntal candiltions between NQtrlh 
America and Asia (Maryanska & Osm6Iska1975). The Hadrosauridae, 
mrongly diversified in the Upper Cretaceous beds of North Ameri~fi. 

are represented in Mongolia by only one genus,SauTolophus. This .is' 
the only known Late Cretaceous dinosaur genus common ' :Ix> Mongolia 
and North America. In spite;. of these importantfaunal differences, 
same COiIllpa'l'isons cail1j be made between Uipiper Clretaca:>us ·· dinosaur 
assemblages of Mongdlia with 'Pt0Be of North America found · in rooks 
carreI.ated with 'tihe Campanlian and MaaSltrichtian stages of Europe . 

. Accorrling to RozIhdestvensky, t!h.e fauna. of the DjaddkthtaForma:: 
tian is e<mtemporaneous W!irth :tfuose of :the upper . part of Niobaxa. For­
mation and the Belly RiveT FOrmation (Rozhdestvensky 1971) or with 
the fauna of BelJly River FormaItion " (Roz:h.destvensiky 1974) and is cor­
related with the upper · SaJntoman. and Campanian of Europe. The 
Nemegt Formation acoording to Rozlhdestvensky (1971, 1974) lis con­
temporaneous with 1Ihe ' lower part afrthe' EdmOnton Formation (this 
lPart ,being referiedby him to ., the . whole Edmonton Fm.) whidh :cor-: 
responds to tlhe Maastrichrtiam. stage. Uppermost Maastriehti-an (or·. 
Dandan) sediments are, a~.g to him, unknown :in Morigdilk .. < 
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AOCOI'd:iJngto Mmy>ailska &. 0sm6lSka (1975) and Mall'YailSika (lfJ77), 
. analysis afthe protooeratopsidand. ankylosauM fatmaS, ocoun:iJng in 
the DjadOtkhta ;Formation indicates that :their enclosing ·rodks · are older 
than Two Medicine Formation of Alberta and Montana that has yielded 
Leptoceratops and Euoplocephalus. 

Rozhdes1lverisky's OOIIlJclusion (1971 aru:l 1974) onb age, of ' the 
Nemegt was based upon the comparison of Saurolophus angustirostris 
witlh S. osborni, ,tihe latter of which occurs in the lmyer part of the 
Edmon'ton; Formation. Rozhdestvensky(1965) conoluded that S. an­
gustirostris ' was more ' advanced than S. osborni. Rozhdestvensky (19.65) 
also com,pared. Tarbosaurus . bataar with Tyrannosaurus rex (which -oc­
CUlrS in t1he uppe!l' part of the Edmonton Formation and its equivalents) 
and concluded ~ha,t Tarbosaurus bataar is more primitive than . Tyran-
nosaurus rex. 

Ma[eev (1955'a, b) named and describedfouT species of tyranJIlo­
saurtids, assigned to :1furee genera, from localiltdes at Nemegt and Altan 
Ula (both assi,glned ID the present paper to the Nemegt FormaJtion). 
These are: Tyrannosaurus bataar, Tarbosaurus efremovi, Gorgosaurus 
lancinator, and Gorgosaurus· novojilovi. Rozhdestvensky . (1965) consi- . 
dereq a1'1 of these to be · conspecific, and assigned them to· Tarbosaurus 
bata(1:r. It is our . 'heli,er that the unification . of all of Maleev's species 
with Tarbosaurus bataar is not justified. The specimen of G. novojilovi 
illustrated in the posthJumOUSpapeT by Maleev (1974), appears to ' be 
significantly different from equivalent parts of T. bataar (= T; efre­
movi). The left foot of T. efremovi (see Ma1eev 1974, Fig. 43) differs 
,from that of G. novojilovi (see Maleev, 1974, Fig. 62) irn having a rela­
tivefly larger mata'taJrsaJ. 3. If one accepts Roz!hdesltvens!ky's (1965) inter­
pretation tha't G. novojilovi represents a young individual of T. bataar, 
one must also accept the idea t!hat young indiViiduals bad ~latively 
more strongly reduced third metataTsal t!ba/Il aduits. 

Kurzanov (1976) described Alioramus remotus, as a new species 
of ·tyr'annosa'lU"id :from a ' :locality atNogon Tsav (possiblyoonlteropo-. . 

raneous with the Nemegt Fm.). It :is Jrikelythat the Asiatic tyran-
rnOlSauridfaUflia was, at the time of deposiJtiooofthe Nemegt 
FOIl'IIliati<m; taxO'Il.OlIIlically mare diversi[lied than' has been accepted 
by Roz'hdestNensky . (1965). Future 'OOIIlpIiTisbins of. tyrannosaurid ma­
ter:ial from the Nemegt FormaJtion (and.:its equivalents) !in Mongolia 
wit!bi tyra!Il'l1OBaurlds afCampa!Iliian and Maastric'htian fOI"llla!:ttions in 
No:rtlb America may ca.stm.ore, lig!htonthe ~O!f the Nemegt For­
tnJaJti-on.. . 

'The ot.bertheropodfamiJlies !known from the Nemegt Fo.rmation: 
~milbhoklddae and OviraJptoridae (see Barsbold 197-4, 1976a), ' do not 
lle~Il,,;much in dating ,this rock unit. 'Ilhe . genus Baurornithoides,which 
is T~tedd~ t!he TOCIkSof Bugeen'Tsav, t{probab1e. age equivalent 
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af the Nemegt Fm.) ibyS.· junior (see Barbold 1974), is also known 
from the . Djadokhta Formation (S . . . mongoliensis). The . genus is 
very similar to Stenonychosaurus, known from the' Belly ' River and 
Oldman Formatians afNorth America. HoweVl€!I', on the basis of iknown 
Skeletal materiall, the qUieStioin OIfposSilble oongenerity cannot,beune­
quivocally answered. Species of Oviraptor, which occur in all ,three 
Mongoli~n formations discussed herein, show similarities with . Coe­
nagnathus, oocurrjng · in 1Jhe Oldman Formation. According to Osm6lska 
(1976), Oviraptor and . Coenagnathus should be assigned to the same 
family Coenagmlthldae, while Barsbold (1976a) split Oviraptor to 
a seprurate family Oviraptmidae. . 

Comparisons .must also be made · among the oT'Ilitihischian dinosaurs. 
The ankylosaurid. Dyoplosaurushas 'been cited as a representative 
common 'between Asia and North America duri:ntg the Late CretaCOOll!;!. 
It a:ppem-sfrom study of new materiaIsfrom Mongolia (Matryaiiska 
1977), however, that Dyoplosaurus reported by . Maleev (1956) and 
MaIl'Y'aiiSka (1970) from the Nemegt Formation. :is not oonge!Iliell"ic with 
North A~can type matel'1iiaJl from the Belly River and Two Medicine 
formatiOIlB. OtIher ankylosaurdd genera fIrom the Djadok!h~ Formation 
(Pinacosaurus) and from Barun Goyot Formation (Saichania and Tarchia) 
differ mariredlyfrom those !known tto occur in Norttih AmeriClalll ,strata 
CO!I're1a.tfed 'Wiith Campacian and Maastriohtian stages (lMaryaiislm 1977). 

The Protoceraltopsidae are represented in Man:gdlia by three genera: 
Protoceratops (Djadokhta and Barun Goyot· fonnations), Bagaceratops 
(red. beds of KhermeetIl TS8IV, :probable alge equivalenrt to Barun Goyot 
Fm.), ' and Microceratops'~beds of Sheeregeen Gashoon, that are 
older aooording to Maxyaiis'ka & 0sm61ska 1975, than. the rodksof 
tlhe Dj:a!dokhta Fm.). The North American protoceratopSids Leptoceratops 
and Montanoceratops are structurally very different from the known 
Mongolian ~orms (MatryaiiSka & 0sm0lska 1975). SIimtlarly M<mgOil.ian 
and North American Pachyoepha[osauridae a!re represented 'by different 
genera (Mairyaiiska & 0sm6lska 1974). 

U!IlJfortuna:tely, comparisons complerted to date. of Late Ca.-etaceous 
dIDosaurs ·from MongolJia and· North America do not si.gndifiJcantly · aid 
in reoogildJtion of detai1ed' aJges of Djadokhta, Baron Goyot.and Nemegt 
fo:rm.a.tions . 

. COMPARISONS OF LATE CRETACEOUS MAMMALS FROM -MONGOLIA 
AND NORTH AMERICA 

The marsupi~ Which are important elements ··of practicaJ.ly an 
adequately iknOwin North Amer'icanLatle CretacebiUS faunas (see Fox 
1971, . 1972a; Clemens 1966; Sloan & VanValen, 1965; U11eg:raveJl .1969),-, 

"" . '. ' . ~.' " . ....• ~ ..• . ~ .\ 
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are ~ from· rooks of Late Cretaceous age in Asia. A'lthoug:h 
Deltatheridiidae of tlhe Djadolkhta and Barun Goyot fozmartions possess 
some si!ni.i.ilalrities in denrtan. formula with the matsup:iJa:ls; 'tlh.ey are 
regarded as Theria . of mertatherian-euthertian gmde(cj. Butler & Kielan­
-Jaworowska. 1973; Kielan-Ja/WiOIrowska 1975b). 

Triconodonta and SymmetrodQnta, known to occur in . the Upper 
Cretaceous strata of the Milk River Farmatian :in Alberta, Canada (Fox 
1972a, Ib) have not Ibeen found in UppeiI' Cxetaceous rocks of Asia. 
EUIt1heaiam. mammals are first known f.rom roclts of Ea'1"ly Cretaceous 
(?Albian) a,ge at KhOVlboor, :Mongolia (Be1iajeva & all. 1974) aIIld are 
present iin. the bjaddkhta and Barun Goyolj farmatians. They first 
appoem (in form of a single UlPper mo.Larr-) in the fossil ·reoovd of North 
America in the Milk River Formation, correlated. with the lower Cam­
panli.an stage (Fox 1970). Eutheriam. mammals me. ex~eme'ly :rare in 
rooks equ.i'Va[~t to tihe Campan!ian · stage in North AffieTica and the 
thelrian faunas are dominated. by marsupials. The oldest named North 
American eutherian genus Gypsonictops appears in the Judith River 
FOrmation (Sahni 1972) that :is correlaibed with tlhe middle Campanian 
stage. ReIa:tianships between 'tlhe oldest known North Amari~ palaeo­
ryctid (Cimolestes, w'hri.ch made its appearaIllCe during the Maastricirtiain) 
and the Mongolian palaeoryctid Asi0ryctes are not clear '~Kielan-Jawo­
rowska 1975a). All dtlherknown Asian eu1lherian mammals belong to 
the Za,lamb9ailestidae, whidh were apparently endemic. 

The most commonly found group of mammals in the Upper Cre­
taceous roc!ks of Mongdliaand ,NOrth Amerlica . as the Multituberculata. 
Most genera from the two ccmtinents, howev:er, beJOiIlIg to different 
iamiliies . .A!ccording to Iwork in Ipreparation by Clemens & Kielan-Ja­
worowska, Gobibciatar from Asia and Cimexomys from North America 
should be remOlVed from the Neoplagiaulacidae and considered for the 
time being with a statUS of incertae sedis. Such an action eliminates 
the record od' the neoplagiaulacids from Asia, although members of 
thds famifl.y were common during the Laie Cretaceous iIn North America. 
Two other Late Cretaceous families, that we~e apparently endemic to 
North Amerircawere the PtilodOIlltidae·and the Cimolomyidae .. The 
Chulsanbaataridae and SloonJbaat'arddae seem to have been endemic to 
Asia. The only families !known to have ~ oommon to the two 
.regions are the Euoosmodontidae and TaetndolalbidJidae. The Asian Late 
C~etacoouS representatives. of both families are, as demonstrated by 
Kielan-Jaworowska (1974b), more primitive than 1Jhe earliest known 
represe:ntatd.ves of eti.ther f'amily in NOIrth America. The oldest known 
North American taeniolabidid is Catopsalis joyneri from 1lhe Bug Cree'k 
Formation (Maastrl.ClhtiiaJIl stage). Kie1an,...JawaroWska & SlOtaiIl(in press) 
demonstrated tlhat.· Djadochtatherium', (from Morigdlia). and Catopsalis 
(from North America) are· congeneric, with the fOll"1ller name thus· 
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being a junior synonym.. The genus Catopsalis is the only Late Creta­
Ceous mamma[ialn. genus lkinown to be . camman to two cantinenlts. 

A lrikely evolutionary sequence of Ca top sal is matthewi (a primitive 
species from tIhe Djadoklhta . Fm.) to more specialized Norith American 
species has been suggested by Kie~Jaworowska & Sloan (in 'press); 
They concluded tlhat the Djadok!bta and the Baron Goyot formations 
(yielding C. matthewi and C. catopsaloides respectively) are oIlder than 
the Hell Creek Formation {witJh C. joyneri), but the ages cannot be 
shown on 1fu.is 'baSiS in terms of real tJime. 'Dhe evolution of the multi­
t1,llbercu:larte farili'ly EuoosmodonticLae Ca!l1not be foillowedin sudh detail. 
The .dIdest descrilbed No.rth . American specimen that could /be .a euoos.,. 
modontid isa. singl.e upper molar, id€!ltifiedas Stygimys sp. by Lille-: 
graven (1972) from "El Galilo FarmaltliJOln" , probaJb1y COIr'relatiing with 
the . late Campanian stage. Re1atiom;ihips OOtween eucosmodontids from 
the Barun Goyot Formation and Stygimys sp. from "El GalloForma­
tion" are u.ncer:tain. Thus cam.paTisans of Lame CretalClOOUS mammalian 
faurnas of Asia and North Ame!l"iJoo do not allow unequivocaa. evaluation 
of ages of the Djadolk'hta, Baruin Goyort; or Nemegt formartions. 

RELATIONSHIP OF DJADOKHTA FORMATION TO BARUN GOYOT 
FORMATION ' 

No physiJC·al . contact between the Djadokhta a!l1d Barun Goyot for­
mations has yet been dtiscovered. The studies of mammals (Kielan­
-Ja'WOroWlSlka 1969, 1970, 1974a, 197~a, b) aJDd ddIIlosaurs (Maryanska & 
0sm6lska 1915,Maryansika 1977). suggest that the Djadokhta Form.a­
tian is older than the Barun GoyOlt FOIiIIlatiOll1. 

The! species Catopsalis matthewi' from the Djadokhta Formation 
may 'be regarded as a close ancestor of . C. catopsaloides from the 
Barun GoyO't Form~tion. The species Deltatheridium pretrituberculare 
drtffers ornly at llh.e su:~c level fu-omthe form. in :the Baa:-un Goyot 
Fortna,tion. The species Zalambdalestes lechei ' from the Djadokhta For­
mation was probalbly ancestral to BiLrunlestes butleri from the &run 
Goyot · Formation, whereas Velociraptorsp. from the Baron Goyot 
Formation was similar to V. mongoliensis froni the ' Djadokhta Forma­
tion(personal information from Dr.· H. 'Osm6Iska). The genera · Proto­
cera tops and Oviraptor oCcur' in ' both. formations but are represented 
:in 'each by markedly diff&ant apooies. The species P. andrewsi from 
the Djadokhta FormaJtion,however, may ·be regarooo'a 'likely a!llCestor 
Of ?P. kozlowskiifrom the Barun ' Goyot Formation (see MBxyaD.ska & 
Osm61ska 1975, and 0sm61.Ska 1976). Of· the f~w lizaTds descrtibed to 
date tlhat occur in both . rock units, Ma,C'rocephalosaurus gilmorei of 
the Djad()lkhta Formation is c1<>selysirilil~r to M. jerrungenous of the 
Barun Goyot FormatiOln. (SuIinlskl' 1975) .. 
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Sediment typesbeiween the two formatiOlDS. are quite ddstiJnct,. 
with no litnJfle.rmediate· lithofacies yet recognized. The above faunal 
comparisons, however, suggest that any time gap between rodks re­
preseIllbiLng the Djadokhta and BaruIIl\ Goyot forroa"tlioos was nOt of 
long duratillln. 

SUMMARY OF AGE DATA 

Comparative studies of dinos:alUrs suggest that the Nemegt Forma­
tion :is prdbalbly older than theLaIroe Formation of Nortfu. America 
(see RozrhdJestwnsky 1971, 1974 and Osm.~a & a1 1972), and as an 
approximaItion may embTace not on!lYj the ;lower Maast:rddhltialn, but 
also the· UppeT parts of CampanJi:an stage. The proibalble Qibsenoe of 
rodks representing t!he UJppoeTmoet parts . of the IMaasIlrichtialn stage at 
the top of Nern:egtFormation fis supported by the presence of · ma1ik.ed 
U1lliCO!llformi.:t.ies. The ireshlWatel" pelecypodsi and . gastropods, occurring 
in the Nemegt Formation. are, according to . BarSbold (1972) and Mar­
tinBon (1975),Clhairacteristic of the Maastrichtlian stage. Aooording to 
Ka.rczewska & ZiembillSka (1970) and Kyansep-Romaschlkina. (1975), 
however, the charophyltes suggest Campanian.-Maastrichtianequivalency 
for tlhe N emegt Formation.. . 

The Bar1.m Goyoit FOI1"lI1aIti!OI is prolbaibly an equivale:nlt of the 
Camipanian, and di.fferentia.tion of the mulutuberoulaJtes (see Kielan­
-JaworowSka 19748) suggests again. an estimated equivalency with 
midda.e parrt of the stage. Comparartive 8I;ud\ies of diJn.osaIun's aJnd mam­
a1s (see preceding section) suggest that the Djadokhta Formation is 
older than the Barun Goyot Formation.. 

The d~ts at Bayn Dmk (Djadokhta Fm. of the presen:t paper) 
are . included by Soviet geologists within. the baTungoyotskaya svita 
(cl. Marl:inson 1975, Soc!ha,va 197·5; and this paper below). In soutth­
eastern Mongolia, the rocks mapped as baTungoyotskaya svita are 
underlain by tlhe bainshireinskaya 8vita. The age of the latter- svita 
has 'been esblmated an. the basis od: freshwater moll.usks as correspond­
ing to the upper part of . tilie Cenomand:ain and lower. part . of Santonian. 
The gastropod and pelecypod faunas of the bainshiTeinskaya svita have 
!been . COIIllP8xed witih silnilla:r ~ecies of rtlhe Fergana and· Aral regdons 
of USSR, where · fossil ... bearing Cretaceous rocIks are iJnJterIbedded With. 
Coniacian-Santonian ·marine strata (see Martimon 1975, Martinson & 
Kolesni!kov .1974). Thus it ;is possi'ble, but frur from. proven, that the . 
Djadoklhta . Fotma'lliOlll embraces the ilower ' part of the CampalIlian 
stage, ·am.dparhaps the ' upper part of the SaInJtani.8iIl as we][. One is not . 
cei'ltati!n, however, as 100. what ~ correlation. on the ibasisoffresh­
water mollusks can be considered reliaple;· 



DJADOKHTA, BARUN GOYOT AND NEMEGT FORMATIONS 309 

It foIllow,s from the foregodng discussion ' 1Jhat as "best guesses" the 
estimated stages aJI'e: Djaidokhta FOl.'maitfian - ?upper SaiIlItonian and/or 
?lower Campruruian; Baron Goyot Formation. - ?midd:le Campanian; 
Nemegt Formation - ?upper Campanian and ?lower Maastrichtian. 
It is a diifiou1t problem ami it is ho,ped that new teclmdquesof dating 
sedimenItary rocks may help in future in estimation of the ages. 

DISCUSSION 

Soviet and MOIl1gol:ian goologists generally . use a ~ture in 
wihich the funciamen:talstra1::igrapbic UIlJi.t is "svita". Svita. belongs to 
a ' category of locaJ. stratigraphic' subdivisions aocepited by the So.wet 
system of stJ:;atigraphic ,classification (see Zhamoida &a!l. 1970, 1972). 
Unfoctun.ately :this category does oot lhave an ,equivalenlt in. the system 
utilized in the International Subcomission On Srtratigraphic Classifica­
tiOlIl (cf. Hedberg 1972, 1976). One of the features of a sivta · is that 
the lower as well as the upper boUJndaries are considered ,to 'be isochro­
nous t'hrought the tota[ extent of this un:iJt. 'lllierefore, svtta is a tem­
poiI'al concept, naif; a il:whostratigrajphic unit (see Zh!a'mdida & al. 1972, 
p. 16). Lirthostra1:tigra:plhic UIl'its of the Soviet classi:fication are repre­
SEmJted Iby aihother set of ·:terms. The poilI1t has not generallly.been 
knOWlll to most authors, and the confusion ·. that has resulted: from 
oonsi.:cIerimIg "svita" 8IIlId "formaJtion" as more OT less synonymous should 
be unravelled. 

Division of the UlPper Cretaceous depos:iJts ,of MongoliaiJnto svitas 
was rE!cea:ltly done by the members of f.he SOvrie't-Mongdlialn Geological 
E~tions (see Martinso.n. 1975) and '!!he dating was mai.nJ.y on the 
basjg of :fireshwater mQ]lusks. Martinson (1975, Table 1) distinguishes 
sainshandinskaya svita (Lower CenOIDalIl:ian), -bainshireinskaya svita 
(Upper Cern.arnanialll - Lower Santo.'1iaJn), barungoyotskaya svita (Upper 
Santonian - CampalIlliJan),! and nemegetinskaya svita (Maasttichtian). 

The two first svitas were distingulished in southwestern Mongolia 
(cf. MariIllov 1957; Vasi:liev & arl. 1959; Marinov & al. 1973). The OIther 
two were defined by Marrti'l1SOn ' & al. (1969) . at the seclioIn of '!!he 
Neniegt locality. Short diagnoses given by Martinson & a1. (1969; 
Ta!ble 2) suggest that the barungoyotskaya . svita and nemegetinskaya 
svita corr.espand, r,especlJively, to ihe Lower: Nemegt Beds and the 
Upper Nemegt Beds establishedearlie'l" by Gradzinslki & al. (1969). The 
latter two lithostratigrapmc units· had, in faot, the status of foinnaitions 
(GradziIlskW 1970, p. 154). In the year 1969 .the oonoepts of the barun­
goyotskayaand nemegetinskaya 8vita were. si.m.ilJarto theoonrepts of 
t!heLower and Upper Nemeg.t Beds respectd.vely.Forthls reasons Gra­
dziilslki & JerzykieWicz(1974) accepted theg,eognaphioal name · "Ne-
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megt" arull "Bar:un Goyot" by the redef:inition of, these two l:iJtho­
stratigrnphic UlIrlts. As the iboth svitas were extended by subsequent 
authors away :f.rom stratotyJpes fueir ooncepts were pract:icaNy changed. 
Therefore :it is clear recently, that the menIIlioned svitas ami fOll'mations 
cannot 'be treated as equivaloents. , ' 

A rerview of the general prindples underlying these categariffi is 
beyond the , scope of the present paper; tlbey have already been diil­
cussed by others (e.g. Keller 1950; Menilei- 1962; SadykOv 1974; 
O'Rourlke 1976). However, we belieV1e it!: necessaTY to discuss some 
speci:fi,c proMems arising from the use of these categories far Upper 
Cretaceous ;rocks of southern Mongolia. 

The t'hxee formations described in the present paper clearly differ 
by lithology allld fosshl. content, and these C!hara:crbers allow the' recogni­
tiOlIl of the units away from their type and! reference localities. It 
shouid be stressed that in southern Mongdllia amd/or neigM)(ring 
regions there undoubtedly occur deposits entirely or: partly coeval 
with the formations ment:i.OIIled ' above, but whidh would be defined 
as quite diffeTent ones. 

The HthologicaUy ... based formations as diagnosed in this paper have 
a limited areal eA"1OOnJt. The svitas dlistinguished in. the same region 
are oorurldered to be valid orver the whole area of OCCUTl"el1ce of time­
equWalent parts of deposits of Late Cretaceous age in Mongolia (e.g. 
Martinson 1975, Table 1; Martinson& Shuva'lov 1975, p. 228), and each 
svita :is consi<ie'red rbot'h as a time WliLt rand) , as a sedd.men.tary unlit 
de,posiJted during that specifirc time. I'll practice, !however, authors ac­
ce:pting t'he svirta c.aIliCIeiPt disagree ID several respects, an identi:ffica.tbion 
of beds cropping OIIlt at ' paTrticula4" localttJies and assi~ them rI;Q dif· 
ferenrt: svitas. 

As an examp!le of the problems one coulddiscu.ss the ex!tent , of 
the barungoyotskaya svita. Martinson & at (1969) establ!ished. the 
barungoyotskaya svita and the overlyting nemegetinskaya svita on the 
basis of ltihre section at the Nemegt locality. 'Dhe age of the first svita 
was determined as Campandan, and the age of the second one as 
Campanianr-Maastrlcihtian. In the year 1969 only fTagments of dioosaur 
eggs WeTe known from the barungoyotskaya svita. ~ & Ko­
lesnilkov '(1974, p. 236) described , the QSSemblages of mollusks char­
acteristic of thE!! Mongollian tipper Cretaceous svitas. Sochava (1975) 
lm:ciudeiCl to the barungoyotskaya , svi~a the majoc part of the deposits 
exposed at localities: Altan Ula II {erroneouslY' referred 'by him as 
Altan' Ula I; cf. Gradzillski & al. 1969, PtP.35-36), Altan Ula IV, 
Tsagan Khushu a/nd BugeenTsav. These deposilts, ihowever, , differ 
significanltly in " !litfhology from t'hose of the barungoyotskaya ' svita at 
littsstrartoype (i.e. ' Nemegt looality), but slhorw no' diffe,renrces , in lithology 
~ f~ assemblage from the nemegetinskaya 8vita. 
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Martinson (1975,. p. 23) further stated that the members of the 
Polish-Mongolian PaleonJtologioa!1 Expedi.td.ons fourui sIlrel-etons of Pro­
toceratops andrewsi, dinosaur eg.gs and mammaJ.s (previously known 
only from Bayn Dzak) 'in deposits of the barungoyotskaya svita at 
Nemegt. Therefore, ltihis author regarded the depoosits ·cropping out at 
Nemegt (i.e. SE Nemegt locality) and at Bayn Dzak as con<temporane­
ous (cf. Su'khanov & Narmamrla!klb. 1975, p. 94) and attributed them to 
the barungoyotskaya svita. In fact, prdtoceratopsid remains·· were found 
by the Polish-Mongdlian; Expeditions at KhulsalIl in rthe Nemegt Basin · 
but not in the Nem.egt locality. They belong to ?Protoceratops kozlowskii, 
and P. andrewsi has not been fOUlIld in these depoSits (see Maa:-yruWka & 
Osmolska ·1975 and Table 4). Also all burt one of mammals found at 
K!hu:lsaiI1 and SE Nemegt looaHt:i.es oolongto diff~ .genma than 
those from Bayn Dzak, (see Kielan-Jaworowska 1974a, 1975a, b, and 
Table 4). 

The depoSits exposed ~n the Bayn Dzak ru-ea (i.e. Djadolcl1ta Fm. 
of this paper) :were attriibuted by Shuvalov (1975) to the barungoyot­
skaya svita, and by Socllava (1975) palI"lhly to this svita and parlly to 
the nemegetinskaya svita. On the .other hand, Barsbohi (1972, Table 1) 
and Khand (1974, p. 265) reffered these deposi<ts to tlhe "bayndzakskaya 
svita". 

':Dhus, t!he d!ivision iJnto svrutas of the UlPper ~etaoeous tI"OCks dis­
cussed herein leads :to oonIt:rove!rsi.al and sulbjecld.vel.ly based opIin'ions 
on stTaIt:i!graphic position. of deposits iJn. particular iocalities. We hope 
that aJCOe.ptaill!CIe of a llithostratigrnphioally-based division will provide 
a mare dbjective and practically useful approach to tbhe solUJti<Xrli of 
the complex problems of tlhe Upper . Cretaceous stratigraphy .in this 
most imptO.rtlaint · re.gi<m. 
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Ił.. GRADZINSKI, Z. KIELAN-JAWOROWSKA i T. ~YANSiKA 

FORMACJE ' DZADOCBTA, BARUN GOJOT I NEMEGT W' GORNEJ KREDZIE 
MONGOLII 

(Streszczenie) 

Przedmiotem pracy jes.t analiza tmech górnokTedowych formacji połud­

niowej . Mongolii: Dżadochta, Barun Gojot oraz Nemegt. Przedstawiono profile 
. litologicznie typowych stanowisk tych formacji, oraz szeregu stanowisk 'pomocni­

czych (patrz .fig. 1-12 oraz pl. 1-8). Zestawiono też listy gatunków dotychczas 
opisanych . z rozważanych formacji, oraz z osadów, które na . podstawie składu 

faunistycznego można uznać za równowiekowe z tymi formacjami (tab. 1--4). Wy­
kazano, że omawiane formacje stanowią jednostki różniące się zarówno litologią, 

jak i składem fauny .i flory. Wśród kręgowców dotychczas opisanych z tych for­
macji nie stwierdzono gatunków. wspólnych; . jedyny wyjąt.ek stanowi ssak Delta­
theridium pretrituberculare, występujący w formacji Di:adochta i . Barun Gojot, 
w których jest on jednakże reprezentowany przez różne podgatunki. 

Wykazano, że fauny dinozaurów i ssaków górno-kredowych Azji oraz Ame­
ryki PÓłnocnej reprezentowane są w większości przez różne rodzaje. Jedyne 
z dotychczas opisanych rodzajów wspólne dla obu kontynentów, tohadrozaur 
Saurolophus oraz multitulx!Tlrulat . Catopsalis. Kiilka rodzin dinozaurów i ssaków 
jest endemicznych dla Azji, bądź dla Ameryki Północnej. 

Wiek dyskutowanych formacji ustalono z wielkim przybliżeniem na: ?górny 
santon i/lub ?dolny kampan dla formacji Dżadochta, ?środkoWy kampan dla 

formacji Barun Gojot, oraz ?górny 'kampan i ?do1ny mastrycht dla formacji 
Nemegt. 

Autorzy uważają, że wprowadzenie na badanyPl obszarze podziału lito­
stratygraficznego może.' w przyszłości doprowadzić do rozwiązania trudnych pro­
blemów stratygrafii, korelacji, oraz rozwoju facjalnego osadów górnej kredy 
południowej Mongolii. 

. , 



ACTA GEOLOGICA POLONICA, VOL. 27 . R . GRADZINSKI & al., PLo 1 

1 - Flaming Cliffs; Djadokhta Formation, Bayn Dzak locality (escarpment seen 
towards WNW) 

2 - Part of Flaming Cliffs (height of vertLcal face c 12 m) 



~CTA GEOLOGICA POLONICA, VOL. 2'1 R. GRADZIN'SKI & aI. , PLo 2 

1 - Dikaka-like structures; Djadokhta Formation, Bayn Dzak locality 
2 - Very large-scale cross-lamination; Barun Goyot Formation, Khulsan locality 

(Photograph by T. Jerzykiewicz) 



ACTA GEOLOGICA POLONICA, VOL. 27 R. GRADZlrq-SKI & aI. , PLo 3 

1 - Flat-bedded sandstones intercalated with mudstones and/or siltstones; Barun Goyot 
Formation, Nemegt locality, E part (Photograph by W. Skarzyilskl.) 

2 - Red Walls seen towards the north, Nemegt locality; Barun Goyot Formations in the 
lower part of the escarpment, Nemegt Formation in the upper part. Arrowed is th e 
placement of the boundary s tratotype (columnar section No 8; see Text-fig . 6) 



ACTA GEOLOGICA POLONICA, VOL. 27 R. GRADZINSKI & al. , PLo 4 

1 - Flat-bedded sandstones intercalated with mudstones and/or siItstones; Barun Goyot 
Formation, Nemegt locality, vicinity of Red Walls (Photograph by T . .Jerzykiewicz) 

2 - Bed with very large-scale cross-lamination and overlying alternating mudstones and 
sandstones; Barun Goyot Formation, Nemegt localit y , Southern Monadnocks (height of 
.exposure 6 m; photograph by T . .Jerzykiewicz) 



ACTA GEOLOGICA POLONICA, VOL. 27 R. GRADZINSKI & aI., PLo 5 

...... 
~ . . 

Intertonguing of very large -scale cross~lamination with alternating mudstones 
and sandstones ; Barun Goyot Formation, Khulsan locality, Northern Cliffs (height 

of exposure 7 m; photograph by T. Jerzykiewicz) 



ACTA GEOLOGICA POLONICA, VOL. 27 R. GRADZIRSKI & aI., PLo 6 

1 - Khulsan locality (seen towards the north), Barun Goyot Formation (Photo­
graph by T. Jerzykiewicz) 

2 - Nemegt· Formation, Nemegt locality, Northern Sayr ; note inclined bedding 
(height of exposure c ~ m) 



ACTA GEOLOGICA POLONICA, VOL. 27 R. GRADZINSKI & aI., PL. 7 

1 - Nemegt Formation, locality Altan Ula IV, between Eagle Sayr and Central 
Sayr 

2 - Layer with inclined bedding (lower part of the exposure), extensive erosional 
surface, layer of intraformational conglomerate and overlying sands. Nemegt 
Formation, Nemegt locality, Central Sayr (N part; height of exposure c 
'IQ m) 



ACTA GEOLOGICA POLONICA, VOL. 27 . R . GRADZIN"SKI & al., PLo S 

1 - Inclined bedding with internal structures (flat- and cross-lamination) ; Nemegt 
Formation, Nemegt locality, Central Sayr (N part) 

2 - Large-scale trough cross-lamination; Nemegt Formation, Tsagan Khushu 
locality 
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