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Abstract - A recent discovery of a relatively complete transi­
tional Permian-Triassic (Tatarian-Vetlugian) sequence in the 
Vologda region, European Russia, bears on the problem of non­
marine PTB correlation. It shows a zone of reversed polarity at 
the base of the Vetlugian. 
The plant megafossil assemblage of the transitional interval is 
dominated by Tatarian survivors, with a few conifer species 
with affinities to the Zechstein flora. 
The palynological assemblage is of mixed Upper Permian-low­
est Triassic aspect. 
The megaspore assemblage contains Otynisporites eotriassi­
cus, a zonal index species of the lowermost Buntsandstein, oc­
curring also in the Tesero Oolite, Southern Alps, with con­
odonts Hindeodus praeparvus (Kozur, 1998), as welt as in the 
Upper Guodikeng Formation of the Junggar Basin with Dicy­
nodon and Lystrosaurus (Liu, 1994). 
These occurrences are considered to mark a stratigraphic level 
corresponding to the conodont zone Clarkina meishanensis of 
the Meishan section, south China. 

INTRODUCTION 

In European Russia the Tatarian deposits are uncon­
formably overlain by the Lower Triassic Vetlugian Series. 
Paleomagnetic correlation indicates a hiatus at the bound­
ary encompassing most of the Changhsingian-Dorashami­
an stages (Lozovsky & Esaulova, 1998). Equivalents of 
the upper Zechstein seemed likewise lacking in the trans­
boundary Tatarian to Vetlugian sections. A find of Ly­

strosaurus (Paralystrosaurus) georgi (Kalan.) in the low­
er Astashikhinsk Member of the Vetlugian Series was tak­
en as evidence of the lowermost Triassic age (Lozovsky, 
1998). Our new data indicate that relatively complete se-

Parole chiave - Permiano; Triassico; correlazioni stratigrafiche; 
flora fossile; palinologia; magnetostratigrafia. 

Riassunto - II recente rinvenimento di una successione relativa­
mente completa in corrispondenza della transizione tra ii Permia­
no e ii Trias (Tatariano-Vetlugiano) nella regione di Vologda (Rus­
sia europea) porta al problema di una correlazione relativa al Iimi­
te P!T in ambiente continentale. Essa mostra una zona di polarita 
inversa alla base de! Vetlugiano. L'associazione fossilifera a pian­
te dell'intervallo di transizione e dominato da organismi supersti­
ti de! Tatariano, con poche specie di conifere affini alla flora dello 
Zechstein. L'associazione palinologica mostra un aspetto misto tra 
quella de! Permiano superiore e quella inerente alla parte piu bas­
sa de! Trias. L'associazione a megaspore contiene Otynisporites 
eotriassicus, un indice zonale della parte piu bassa de! Buntsand­
stein, che e anologamente presente sia nell'Oolite di Tesero, delle 
Alpi Meridionali, dove sono stati recentemente rinvenuti cono­
donti de! tipo Hindeodus praeparvus (Kozur, 1998), e sia nella 
porzione superiore della Formazione di Guodiken, de! Bacino di 
Junggar, che include Dicynodon e Lystrosaurus (Liu, 1994 ). Que­
sti eventi sono considerati come indicatori di un livello stratigrafi­
co corrispondente alla zona a conodonti Clarkina meishanensis 
della sezione di Meishan, in Cina meridionale. 

quences, supposedly continuous over the PTB, occur in 
the central part of the Permian-Triassic basin at about the 
Volga-Severnaya Dvina watershed (Krassilov et al., 

1999). This conclusion is based on the results of paleo­
botanical and magnetostratigraphic studies, supplemented 
by a few faunistic finds, in the Nedubrovo Section, Volog­
da region. 

TRANSBOUNDARY SECTION AT NEDUBROVO 

The Nedubrovo Section is exposed in a series of large out­
crops on the left bank of the Kichmenga River (left tributary 
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of the Yug River), northeast of Vologda City between the 
Glebovo and Nedubrovo riverside villages. Here the upper­
most Tatarian (Vyatkian) variegate marls and clays with 
small carbonate nodules are overlain, at a sharp contact, by: 
(1) the basal Vetlugian cross-bedded sands with gravel and 
pebbles, up to 8 m thick; (2) reddish-brown micaceous clays 
and siltstones about 3 m thick; (3) alternating thinly-bedded 
grey (in the lower part), greenish-grey and purple siltstones 
and silty clays, 2.5 m thick, with abundant plant debris on 
the bedding planes and with ostracods Gerdalia sp., con­
chostracans, aquatic beetles and a few remains of terrestri­
al insects (under study at present); (4) red clay containing 
thin interbeds of bluish siltstones, with crack-fill wedges 
penetrating the underlying deposits; (5) cross-bedded 
polymictic sand beds with gravel, more than 2.5 m thick, 
starting the second sedimentary cycle, with a few vertebra 
of amphibians Tupilakosaurus sp. and the Procolophonidae 
gen. sp. indet. (defined by M.A. Shishkin). These vertebrate 
fossils first appear in the latest Tatarian and are widespread 
in the Early Triassic. 

MAGNETOSTRATIGRAPHY 

Magnetostratigraphic studies of the Nedubrovo Section 
have shown a high magnetic susceptibility (mean X 159.5 
• l o-s) that is more typical of the Vetlugian deposits than of 
the Tatarian (Burov et al., 1998). However, the polarity is 
reversed, while all the hitherto-studied lower Vetlugian 
sections fall in the direct polarity zone NPT (Lozovsky & 
Esaulova, 1998). We therefore designate the basal Vetlu-

0 JOO 

gian of Nedubrovo as a new reversed polarity zone Ro T, 
supposedly correlatable with the upper basalts of the Tch­
emyshov Ridge in the Timano-Petchorsk region. 

A reversed polarity zone probably corresponding to 
Ro T at Nedubrovo was also found at the base of the Nya­
munsk Formation in Lithuania, the stratigraphic equiva­
lent of the lowermost Vetlugian, as well as of the basal 
Buntsandstein of Poland (Kisnerius & Saidakowsky, 
1972; Katinas, 1997). 

FOSSIL FLORA 

The plant mega- and mesofossils occur abundantly in the 
grey laminated siltstones and clays (bed 3). These accumu­
lations of plant debris on bedding planes locally appear as a 
thin, lenticular coal. The plant remains are fragmentary but 
with well-preserved cuticles providing epidermal charac­
teristics that are crucial for classification of the Permian and 
Triassic gymnosperms. A classification by S. Meyen (in Go­
mankov & Meyen, 1986; Meyen, 1992) is followed here for 
the sake of comparison with the Tatarian flora, although 
some generic assignments are in need of revision. 

The plant megafossils constitute an essentially 
peltasperm-conifer assemblage with a few fern remains. 
The assemblage is dominated by peltasperms Tatarina 
conspicua S. Meyen, T. lobata S. Meyen, Phylladoderma 
(Aequistomia) annulata Meyen, Raphidopteris antiqua S. 
Meyen, Peltaspermopsis buevichiae (Gomankov et S. 
Meyen) Gomankov, and Salpingocarpus variabilis S. 
Meyen (Plate I). These species, with the single exception 

of Tatarina lobata, are 
known from the uppermost 
Tatarian (Vyatkian) locali­
ties (we accept the Vy­
atkian age for a controver­
sial Aristovo locality with 
Phylladoderma annulata 
and Peltaspermopsis bue­
vichiae). The cuticles of a 

Plate I - Peltasperms from the fos­
sil plant bed ofNedubrovo. 

Fig. 1 - Sketch map of the Volga-Severnaya Dvina watershed region showing the geographical position of the 
Nedubrovo Section (black circle). 

1. Tatarina lobata S. Meyen, leaf 
fragment, x15. 2, 3. Tatarina 
(Tatarinopsis) cuticle, x230, and 
stoma with hollow papillae, 1200. 
4. Rhaphidopteris antiqua S. 
Meyen, pinna with decurrent pin­
nules, x!O. 5. Peltaspennopsis bue­
vichiae (Gomankov et S. Meyen) 
Gomankov, pelta with ovules, x20. 
6, 7. Tatarina conspicua S. Meyen, 
cuticle, x 110, and stoma, x700. 
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dominant Tatarian species T. conspicua are also fairly 
common in the Nedubrovo locality. T. lobata was origi­
nally described from the Korvunchan Formation of the 
Tungusska Basin (Meyen & Gomankov, 1980). In Ne­
dubrovo, the peltasperm leaves and reproductive organs 
are somewhat smaller than in typical Tatarian material and 
the cuticles often show anomalous cell patterns. 

The conifers are represented by scattered leaves, the 
taxonomic assignments of which are based solely on epi­
dermal characteristics (Plate II). Alongside a typically 
Tatarian Quadrocladus dvinensis S. Meyen there are Ull­
mannia. cf. bronnii Goepert and Quadrocladus cf. solmsii 
(Gothan et Nagalhard) Schweitzer, both comparable with 
the Zechstein conifers. 

Thus the Nedubrovo megafossil flora is still essential­
ly Permian, with a number of species surviving from the 
Tatarian. However, a few Zechstein and Korvunchan 
forms indicate a younger age than the uppermost Tatarian. 
It bears a general similarity to the late Changhsingian flo­
ra of Tieqiao Section, Laibin County, south China, domi­
nated by the Permian peltasperms, gigantopterids and 
conifers, with conifer assemblages of Zechstein aspect (Jin 
et al., 1998 and our unpublished data). 

Prominent in the plant mesofossil assemblage of bed 
(3) is Otynisporites eotriassicus Fugl. (Plate II), the index 
species of a megaspore zone comprising the basal Sub­
oolitic Member of Buntsandstein immediately above the 
Zechstein (Fuglewicz, 1977). 

PALYNOLOGY 

The spore-pollen assemblages were obtained from the 
beds (2-4 ), with insignificant variation from bed to bed 
(Plate Ill). They are dominated by Klausipollenites 
schaubergeri (Potonie et Klaus) Jansonius and Cycado­
pites sp., summarily including more than 50% of the pa­
lynomorphs. Non-taeniate pollen is also represented by 
the subordinate Klausipollenites decipiens Jansonius, Al­
isporites nuthallensis (Clarke) Balme, A. grauvogelii 
Klaus, Falcisporites zapfei Potonie et Klaus, and 
Platysaccus queenslandii de Jersey. The taeniate pollen 
grains are assigned to Protohaploxypinus cf. pantii (Jan­
sonius) Orlowska-Zwolinska, Lueckisporites virkkiae Po­
tonie et Klaus, Lunatisporites noviaulensis (Leschik) Fos­
ter, and L. transvers"flltundatus (Jansonius) Fisher, ranging 

Plate II - Megaspore and cuticles from the fossil plant bed of Nedubrovo: 

I, 2. Otynisporites eotriassicus Fugl., proximal aspect, x280, and distal ap­
pendages, x2000. 3. Quadrocladus dvinensis S. Meyen, group of stomata, 
x 480. 4, 5. Ullmannia cf. bronnii Goepp., stoma with a ring of subsidiary 
cells anomalously intruded by an ordinary cell, x800, and whole leaf cuti­
cle showing the arrangement of stomata, x53. 

from 0.5% to 2% each, Striatoabieites richteri (Klaus) 
Hart, up to 3%, and L. pellucidus (Goubin) Helby, locally 
up to 12-15%. Occasional grains belong to Ephedripites 
permasensis, E. sp., Striomonosaccites sp. and Triadispo­
ra cf. crassa Klaus. 

Spores are less diverse, with a few numerically promi­
nent forms, such as Apiculatisporis, up to 30%, and Li­
matulasporites fossulatus (Balme) Foster, up to 15%. 
Punctatisporites triassicus Schulz, Polycingulatisporites 
densatus (de Jersey) Playford et Dettmann, Leptolepidites 
jonkeri (Jansonius) Yarosh. et Golubeva, Proprisporites 
pocockii Jansonius, Densoisporites playfordii (Balme) 
Dettmann and Pechorosporites disertus Yarosh. et Golu­
beva amount to 1-2% each. 

Common in the assemblage are Tympanicysta stoschi­
ana Balme as well as the planktonic prasinophytes Pteros­
permella, Pilasporites and lnaperturopollenites nebulosus 
Balme. 

The association of the prevailingly Permian K. 
schaubergeri (with a few reliably-dated Early Triassic 
records in the early Griensbachian of Arctic Canada and 
the lnduan Panchet Formation with Lystrosaurus: Fisher, 
1979; Tiwari & Tripathi, 1992), Lueckisporites virkkiae, 
Falcisporites zapfei and Alisporites nuthallensis with the 
Early Triassic Proprisporites pocockii, Leptolepidites 
jonkeri, Polycingulatisporites densatus, Densoisporites 
playfordii, Pechorosporites disertus, Lunatisporites pel­
lucidus, L. transversmundatus, Ephedripites permasensis 
and abundant Cycadopites, indicate a transitional upper­
most Permian to lowermost Triassic age for the Nedubro­
vo palynological assemblage. It is closely comparable to 
palynofloras from the lowermost Buntsandstein of Poland 
(Orlowska-Zwolinska, 1984), Otoceras beds of western 
Canada (Jansonius, 1962), Arctic Canada (Fisher, 1979; 
Utting, 1994) and the Protohaploxypinus zone of eastern 
Greenland (Balme, 1979). 

CORRELATION 

A correlation of the major continental sequences is shown 
in Fig. 2. In a relatively complete Permian-Triassic se­
quence of the Junggar Basin, northern China, the fossilif­
erous transitional deposits are exposed in two limbs of the 
Dalongkou Anticline (Yang et al., 1986; Cheng et al., 
1989). A graphical correlation made by the senior author 
has shown that the megaspore zone Otynisporites eotrias­
sicus of the Upper Guodikeng Formation (Liu, 1994) com­
prises the interval of joint occurrences of Dicynodon and 
Lystrosaurus and extends upsection with Lystrosaurus 
alone. Thus the FAD of Lystrosaurus coincides with that 
of Otynisporites eotriassicus. Paleomagnetic zonation is 
not yet completed for Junggar Basin. However, the Upper 
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Guodikeng, as well as the overlying basal Jiucaiyuan For­
mation, show a reversed polarity (Cheng et al .. 1989). 

Of a certain importance for the non-marine to marine 
PTB correlations is the occurrence of Otynisporites eotri­

assicus in the marginal marine Tesero Oolite near the base 
of the Werfen Formation, Southern Alps, at about the PTB 

position as defined by Broglio Loriga & Cassinis ( 1992). 

According to Kozur ( 1989, 1998), the megaspores were 
found in the Tesero section about l .8-2.2 m above the 

boundary with the underlying Bellerophon Formation. 
They associate with a palynological Lundbladispora ob­
soleta-LunatL11Jorites noviaulensis assemblage similar to 
that of the lower Buntsand~tein, with a mass occurrence of 
!)·mpanicvsta stoschiana, as well as with conodonts Hin­

deodtts pmeparv11s Kozur and Isarcicella? prisca Kozur. 

These species indicate the conodont zone Clarkina 
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1998) and, in terms of event stratigraphy. by the onset of 

a widespread transgression, trap basalt eruptions, a peak of 
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Middle European Basin, 
Poland, Germany 

Lo;:ovsky & Esaulova ( 1998) 

Otynisporites 
eotriassicus 

zone 
- ---- --- --L-----+-'-'"'-'-'I 

Elbe Hannover 
Dethlingen 
Mi row 

"O 
c 

lilawarra ........ :. ? 

Quanziie 
Cl 

•• ......... <]) 

OJ 
!!' 
cg •• .. ... 

Kia man 
O'.'. 

(ij (ii 
Q_ > 
Q_ m 
::; I 

fig. 2 ~ Correlation of the Nedubrovo level in non-marine sequences. 

Plate Ill~ Palynological assemblage of Nedubrovo, x625. 

E 
.c 
::' 
"' 0.. 

Legend 

polarity i reversed 

normal 

unknown 

"' flora 
~ Otynisporites 

eotriassicus 

I Lepwlcpidi1e.1 jo11keri (Jansonius) Yarosh. el Golubeva, 2. Limatulas1JOri1e.1fi1ssulmus \Bal!rn:) Helhy cl Foster, 3. Apiculatisporis sp., 4. Po!Yci11-
guluti.1r>orires densarus (de Jersey) Playford el Dettmann, 5. De11soisporites sp., 6. Densois1writcs sp., 7. Dcnsoi.17wrires p!a)ji1rdii (Balmc) Dettmann, 
8. Pmprisporiles pocockii Jansonius, 9. Pechor{!,\porites sp., I 0. Pechorosporites disertus Yarosh. ct Golubeva, 11 Punctotisporiles rriassicus Schull, 
12. C\'mdopiles sp., 13. Ephedripires sp., 14. Ephedripiles permasensis Yarosh., 15. Striomonosoccites sp., 16. Falci.1porites zaptei Potonic cl Klaus. 
17. Srriaroahieites richteri (Klaus) Hait .. 18. Klausipollenites schaubergeri (Potonic cl Klaus) Jansonius. 19. Platymffus sp., 20. Srntasporites sp., 21. 
Pmrolwplo.npinm sp .. 22. Lunotisporites noviaulensis (Lcschik) Foster, 23. Lu11atisporitespellucidus (Goubin) Hclby. 24. fa1eckisporites virkkioe Po-
1011ie cl Klaus. 



Southern 
Alps 

Broglio Loriga & Cassinis (1992) 
Kozur ( 1998) 

b..... Pseudoclaraia wangi, 

-------------
W ~ P. griesbachi 

lsarcicel/a isarcica, 
b..... Hmdeodus parvus 

~ Lingu/a 

(I) 

s e lsarcicella ? prisca 

South China 
(Meishan) 

Arctic Canada 

Yin (1996), Zhu & Liu (1999) Baud ct al. (1996) 

Bed 28 

Bed 27 c,d 

"Bed-27 a,b" 

Bed 26 

lsarcice/la isarcica, 

<:'.' 
"' " ; zone 
_g ammonite conodont 

c 
0 

Pseudoclaraia wangi -g 
c 
0 
(.) 

; __ _ H~n?,_e~cJ_u:_ r:_a:_v::_"_ __ i _ 
C changxingensis 
C. meishanensis meishanensis 
H. latidentatus Otoceras ? sp. 
C changxingensis 
C. def/ecta 

Cb 
<n 
I':: 
0 

.Q 

lj ~~c~ ~a::'~s 
U) 0 

~ Q> 
(.) 
0 
0 C meishanensis 

East Greenland 

Trlimpy ( l 969), 

Twitchctt et al. ( 1998) 

Hypophiceras subdemissum 

E (b H. parvus 
LL 

-"' 
b..... H. praeparvus 

Q) 

~ ----------
u b..... H. latidentatus 

Q) Cb H. martini 

"2 H. trivia/e 
0 Cb C.changxingensis s C. subcarinata 

(I) 
N 
(I) 

f-

b..... H. Jatidentatus praeparvus, 
::_(!! Otynisporites eotriassicus 

Bed 25 (b C aft. changxingensis 

•v.v~--1::---------~ 
.:... "' -- - -- --- -- / 

1--~---+-:::?7 

c 
0 

.r::: 
CL e 
GJ 

(I) 

co 

Bed 24 

Beds 23 
1 

Beds 21 

Bed 20 
1 

Bed 13 

Bed 12 

Bed 1 

Fig. 3 -Correlation of the Nedubrovo (Otrnisporites eotriassicus) level in marine sequences. 

Legend 

b..... conodont 

E 
LL 

co 
0 

<ll 
.s::. 
u 
::J 

.s::. 
0 
rJJ 

(!> Otynisporites eotriassicus 
~ bivalve 
(b ammonite 

Fungal spike 

~ 
'.3C 

:< 
:io 

l 
0 

" ~ 
~ 
'< 
2. 
~ 



Transitional Permian-Triassic deposits in European Russia 

3). However, in the widely accepted conodont zonation, 
the PTB is drawn above this level, at the base of the next 
conodont zone Hindeodus parvus. Whatever the final de­
cision on the PT GSSP, it has to be taken into considera­
tion that at the level of the earliest Otoceras, Lystrosaurus 
and Otyni.1]7orites records, both marine invertebrate as­
semblages and terrestrial flora still retained the Late Per­
mian aspect, with subordinate Triassic newcomers. 

CONCLUSIONS 

The Nedubrovo Section on the Kichmenga River, Volog­
da region, represents a relatively complete transboundary 
PT sequence, with the upper Tatarian overlain by the basal 
Vetlugian which contains a plant megafossil assemblage 
of Permian aspect, with most species having survived 
from the Late Tatarian, megaspores of Otynisporites zone 
(basal Buntsandstein of Poland), and a rich palynological 
assemblage of a mixed Zechstein-Lower Griesbachian 
character. The relatively di verse planktonic Prasino­
phyceae probably indicate a marine influence at a high 
stand of the end-Permian boreal transgression. A reversed 

polarity zone is established for these deposits. The Ne­
dubrovo sequence thus appears older than the basal Vetlu­
gian elsewhere in European Russia. lt conceivably repre-­
sents a stratigraphic interval missing in the ks·; 
transboundary sections. 

On the basis of the evidence, the Nedubrovo sequence 
is correlated with the upper Guodikeng Formation of the 
Junggar Basin in China, both showing a reversed 
It is stratigraphically equivalent to or somewhat older than 
the lowermost Buntsandstein of Western Europe. Probable 
marine correlates of Nedubrovo are the lowermost part of 
the Otoceras zone as well as the Tesero Oolite and the 
Transitional beds I and 2 below the Hindeodus parvus 
FAD in the Meishan Section of south China. This strati­
graphic level is traceable by the joint occurrences of 
Otyni.sporites. the earliest Lystrosauridae and, in margin­
al marine deposits, conodonts of the Clarkina 
dolella) meishanensis-Hindeodus praeparvus zone. It is 
also marked by the onset of a widespread transgression, 
trap eruptions in Siberia and prominent isotopic anom­
alies. There may have been a certain time lag between 
these events and biotic change, since the biota was still of 
a prevailingly Permian character. 

REFERENCES 

BALM"- B.E.. l 979. Palynology of Permian-Triassic boundary beds at 
Kap Stosch, East Greenland. Medd. Gr¢n!and, 200 (6): 1-37. 

BAUD A., HENDERSO'i C. & EMBRY A., 1996. The Blinde Fiord trans­
gression (Canadian Arctic Island). a key to the Permian-Triassic 
boundary. In: 30th Intern. Geol. Congr., Beijing Abstr_ 2: 59 pp. 

Bwm.10 LoRIG.\ C. & C.\SSINIS G .. 1992. The Permo·Triassic 
boundary in the Southern Alps (Italy) and the adjacent Periadri­
atic regions. In : Sweet W. C., Yang Z., Dickins J.M. & Yin H. 
(eds). Pemw-friassic events in the Eastern Tethys. Cambridge 
Univ. Press. Cambridge: 78-87. 

Bt:ROV B. Y., ZHARKOV l. YA., NURGAJ.IEV 0. K., BALABANOV Yu. P., 
BORISOV A. S. & YASONOV P. G., 1998. Paleomagnetic charac­
teristics of Upper Permian sediments. In: Esaulova N. K., Lo­
wvsky Y. R. & Rozanov A. Ju. (eds): Stratonpe and reference 
sections ol the Upper Permian in zhe regions of" the Volga and 
Kwna rivers. Gcos. Moscow: 236-262. 

C1-1u-.:c; Z., HAN Y., Hou J., Lr J., Li P., Lrn S., Lrn Y., Qu L.. SHEN 
B., SLJN s .. Wu s .. XIAO s .. YANG Y. & ZHANG Z., 1989. Re­
search on the boundary between Permian and Triassic strata in 
Tianslwn Mountains in China. Ocean Press, Beijing: 165 pp. 

FISHER M. J .. 1979. The Triassic palynofloral succession in the Cana­
dian Arctic Archipelago. Amer. Assoc. Stratigr:. Pa/ynol. Con­
rrih._ Ser. SB: 83-100. 

F1·c;LEWICZ R.. 1977. New species of megasporcs from the Trias of 
Poland. Acta Pa!eont. Pol., 22 (4): 405-431. 

C!oM . .\NKOV A. Y. & MLYEN S.Y., 1986. The Tatarina.flora (compo­
sition and distrihution in the Late Permian of" Eurasia). Moscow, 
Nauka: 174 pp. 

JAN SONI US J ., 1962. Palynology of Permian and Triassic sediments, 
Peace RiVl:r area, Western Canada. Pafaeontogmphica, B l l 0: 
35-98. 

JIN YUCA:-.J, MEI SHEil.ONG, WANCi WEI, WANU XIANGDONG. SHEN Srn;­
ZONG, SHANG QUINGllUA & CHE'i ZHONGQIAt-:G. 1998. On lhc 

Lopingian Series of the Permian S ystcm. Palaeoworld, 9: 1-81. 
KATINAS Y., 1997. Magnelostratigraphy of the lower Triassic sedi­

ments from boreholes Kernai-1 and Zvelsenai-1 in Wesl Lithua­
na. Lito.1.Jera, l: 39-45. 

KISNERil:S J. & SAillAKOWSKY L.. 1972. Stratigraphic der Frias-Ah­
/agenmgen der Westlichen um! Siidwestlichen Osteuropiiischen 
Tqfel. Ed. Mintis, Vilnius: 124 pp. (In Russian). 

KozuR H. W., 1989. The Permian-Triassic boundary in marine and 
continental sediments. Zbl. Geo/. Pa!iiont., 1: 1245-1277. 

KozuR H. W., 1998. Some aspects of the Permian-Triassic boundary 
(PTB) and of tbe possible causes for the biotic crisis around this 
boundary. Palaeogeogr. Palaeoclimatul. Palaeoecol., 143: 227-
272. 

KRASSJLOV Y.A., AFoNrN S.A. & LozovsKY Y.R., 1999. Floristic ev­
idence of transitional Permian-Triassic deposits of the Volga­
Dvina Region. Perrnophyles, 34: l 2-14. 

Lru S., 1994. The nonmarinc Permian-TriaSbic boundary and Trias­
sic conchostracan fossils in China. Albertiana. l 3: 12-24. 

LozovSKY V.R .• 1998. The Permian-Triassic boundary in the conti­
nental series of Eurasia. Pafaeogeogr. Palaeoclimatol. 
Palaeoecol .. 143: 273-283. 

LOZOVSKY Y.R. & ESAULOVA N.K. (eds). 1998. Permian-Triassic 
houndarv in the continental series ofFast Europe. Intern. Symp. 



310 V.R. Lozovsky cl al. 

.. Urpcr Permian stratotypes of the Volga region ... Gcos. 
Moscow: 246 pp. (In Russian). 

Mi:r S., 1996. Restudy of conoclonts from the Permian-Triassic 
houndary beds at Sclong and Mcishan and the natural Permian­
Triassic boundary. In: Wang Hongzhen & Wang Hunlian (eels), 
Prof. Sun Yunzhu Centemzia/ Memorial Vol: Pa!aeoniology and 

Stmrigraph). China Univ. Geoscienccs Press, Beijing: 141-148. 
MEYEN S.V., 1992. Evolution and sYslematics of' higher plants hy.fi1s­

sil record. Nauka, Moscow: 174 pp. (ln Russian). 
MEYEN S. V., I 997. Permian conifers of Western Angara] and. Rev. 

Pa!acohot. Pa/vnol., 96: 351-447. 
MEYEi\ S.V. & GOMANKOV A.V., 1980. Peltasperm ptericlosperm of 

the genus Tatarina. Pa/eon/. Zh., Moscow. 2: 116- I 32. 
OGG V.G. & STEI'.'IER M.B., 1991. Early Triassic magnetic polarity 

time scale. Earth and planet. Sci. Lett., I 07 (I): 69-89. 
0RCH.-\IW M.J. & KRYSTYi\ L., 1998. Conodonts from the lowermost 

Trias.sic of Spiti and new zonation based on Neogondolella suc­
cessions. Riv. Ital. Paleont. Strati gr., I 04: 141-368. 

0RCHArm M.J & TOZER E.T.. 1997. Triassic conodont biochronolo­
gy and intercalibration with Lhe Canadian amrnonoid sequence. 
Alhertiana, 20: 33-44. 

ORLOWSKA·-ZWOLINSKA T., 1984. Palynostratigraphy of the 
Buntsandstcin in the sections of western Poland. Acta Pa/acont. 
Pol .. 29 (3-4): 161-194. 

TfllAIU R.S. & TRJPATHI A., 1992. Marker Assemblage-Zones of 
spores and pollen species through Gondwana Palaeozoic and 

Mesozoic sequence in India. Palaeobo1a11is1, 40 (34): 194-236 . 
TRL!MPY R .. I 969. Lower Triassic ammonites from .Jameson Land 

(East Greenland). Medd. Gr¢nland, 168 (2): 77-l 16. 
TwncHETT R.J., Loew C.V. & WICNAIL P.B., 1998. A new bio­

stratigraphy for the Permian-Triassic boundary and Lower Tri­
assic of East Greenland. epicontinental Triassic. Intern. Symp .. 
Sept. 21-23, 1998 .. Abstract vol., Halle (S. Germany): 178 J 79. 

UTTING J.. 1994. Palynostratigraphy of Permian and Triassic rocks. 
Sverdrup Basin, Canadian Arctic Archipelago. Bull. Geo!. Sun-. 
Canada. 478: I 07 pp. 

YANG J. & Sl!N S .. 1989. Mcgaspores. In: Research on the Boundarr 

belween Permian and Triassic in 71anslzan Mountain of' China. 
Inst. of Geology, Chinese Acau. or Geo I. Sciences. China Ocean 
Press, Beijing: 40-41. 

YANG J., Qu H., ZHOU H .. CHENG z .. ZHOU T.. Hoc J., LIP., St'i\ S., 
LI Y.. ZHANG Y., Wu Z. & WANG Z .. 1986. Permian and Trias­

sic strata and.fbssil assemhiagcs on the Dalangkou area ofJim­

sar. Xinjiang. Geo!. Publ. House, Beijing: 235 pp. 
YIN H. (ed.). 1996. The Palaeo.u1ic-MC'sowic houndwy candidate.1 

of' global .1·tratot.\}!e section and point of the Pcrm.ian-friassic 
houndarY. China Univ. Gcosci. Press. Wuhan: 137 pp. 

ZHU Y. & Liu Y.. 1999. Magnctostraligraphy of the Fermo-Triassic 
boundary section at Meishan, Changxing, Zhejiang Province. 
In: Yin H. & Tong J. (eds), Proc. !11ten1: Conl "Pangca and rlze 
Paleozoic-Mesozoic hansition ",China Univ. Gcosci. Press: 78-
84. 


	301 стр.
	302 стр.
	303 стр.
	304 стр.
	305 стр.
	306 стр.
	307 стр.
	308 стр.
	309 стр.
	310 стр.

