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Comparison between conclusions of palacobotany and plate tectonics covering the position of Mesozoic continents shows some
disagreements. Existing palacomagnetic reconstructions differ from one another as well as from the picture received on the basis of
palacoobotany. Various palacomagnetic reconstructions for the Permian and Triassic differ from one another in showing less or more
compact Pangea, differcnt width of Tethys Ocean. and in the form of relative position of Cathaysia. There are also contradiction between
palacomagnetic reconstructions and palaeontological data.

Palaeobotanical investigations show that in the end of Palacozoic there were four first order phytochoria in Eurasia with very
different composition of floras which suggest high isolation of these phytochoria. In the beginning of Triassic former isolation of floras
of different areas disappeared. The floras of Europe. China and Indochina and also North America became quite similar. At this time a
new united Laurasian Kingdom had originated.

Distribution of plants in the Mesozoic Era suggesis the existence of united continent — Laurasia. The separation of North Amgrica
from Laurasia took place after Triassic. Nevertheless, united Eurasia existed from the Triassic till now.

Palacomagnetic reconstructions for the Mesozoic do not reflect changes in the distribution of plants and animals as we see from
Triassic. From this point of view all reconstructions showing isolated plates (similar to Paleozoic ones) in the Mcsozoic, instead of united
Eurasia. and the reconstructions showing isolation of Cathaysia from other Eurasia arc doubtful. Similarly. the gradual union of isolated
plates 1o united Eurasia during Mesozoic and Cenozoic also seems doubtful.
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PLATE tectonics establishes the position of continents purpose distribution of fossils in space and time,
by means of geophysical (palacomagnetic) methods. their similarities and differences, their migration
Palaeobotany, as a part of palacontology, uses for this paths.
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The following considerations seem to contradict
some of plate tectonic reconstructions (Krassilov &
Markevitch, 1984):

(i) Fossil floras of Laurasia and Gondwana differ most
in the time of their assumed Pangeic union or less
when they drifted apart.

(1) Floristic similarities across the Tethys ophiolitic

belt contradict the interpretation of this belt as a

suture of the closed ocean.

(i11) A steady position of the boundary between temper-

ate and subtropical zones from the Late Palaeozoic

to Neogene is incompatible with large longitudinal
displacements of the continents.

(iv) Mesozoic isofloras are in better agreement with

modern fatitudes than with contemporaneous pal-

aeolatitudes.
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On the other hand, acomparison of Cretaceous floras
of the Soviet Far East, Japan and the Yamato+suggests
the spreading of Japan Sea which can be tentatively
attributed to transform faulting and anticlockwise rota-
tion of the island arc.

Analysing biogeographic relations between the
northern and southern continents during the Mesozoic
and Cenozoic Hallam (1981) concludes that in some
plate tectonics reconstructions (Smith & Briden, 1977)
the width of the Tethyan barrier may have been overes-
timated for the Jurassic and Cretaceous. Hallam claims
that similarity of land vertebrates and land plants of
Europe and Africa suggests the existence of land corri-
dors between these two continents, which are not shown
in the discussed reconstructions. The reconstruction by
Owen (1976) shows agreement as it eliminates Tethys,
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Text-figure 1— Late Permuan phytochona in Eurasia (after Meyen, 1970): 1 - boundarics between paleofloristic kingdoms. 2 - boundaries between
palcofloristic areas. 3 - boundaries between paleofloristic provinces. 4 - boundaries between paleofloristic counties. Ta - Taymyr peninsula, K - Kuznetsk

basin. Tu - Tunguska basin. V - Verkhoyanye.
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Chart 1— I'he stages of development of the floras at the Palcophytic-Mesophytic transition: Phytochoria in the Permian. after Meyen (1970). Gondwana
Kingdom. after Relallack (1977). Abbreviations: T-V- Taymyr-Verkhoyansk count: T-K: Taymyr-Kuznetsk count; F-E: Far East province: Pe: Pechora

province; Voliz.: Voliziopsis flora; Thinn.:

though it assumes 20 per cent expanding of the Earth
from the Triassic, an idea not accepted by Hallam as well
as by the majority of geophysicists.

There are also contradictions between pal-
aeomagnetic reconstructions and palaeontological data
with the position of Afghanistan, Iran and the Northern
Limestones Alps during Triassic on the southern shore
of the Tethys Ocean, while the Pamirs, Transcaucasus
and Switzerland remain on its northern shore. This seems

“Thinnfeldia” callipteroides flora.

impossible in view of close similarity of the flora of Iran
and Afghanistan with the flora of Pamirs and Trans-
caucasus on one hand and Austria and Switzerland on
the other (Dobruskina, 1980, 1982).

Necessity of palaeontological (palacobotanical)
control on palacomagnetic reconstructions follows from
the fact that various palacomagnetic reconstructions dif-
fer from one another (Atlas..., 1987; Atlas..., 1989; Con-
die, 1988; Khramov, 1982; Owen, 1976; Smith &
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Text-figure 2 — Phytogeography of Eurasia m the Early Triassic, Induan stage (after Dobruskina, 1994, simphfied) 1 - boundaries between paleofloristic

kingdoms. 2 boundarics between paleotlonistic arcas. 3 - plant locahties.

Briden, 1977). Various palacomagnetic reconstructions
for the Permian and Triassic periods differ from one
another in showing less or more compacted Pangea,
different width of the ocean Tethys, and in the relative
position of Cathaysia. Within geophysics there are no
criteria to judge which one is more correct. For such
purposes we need data from other fields of geology, other
than geophysics.

Palaeobotanical investigations in Eurasia show that
in the end of Paleozoic there were four first order phy-
tochoria — ("plant kingdoms" in terms of Russian pale-
obotanists) with some phytochoria of second ("areas"),
third ("provinces") and forth ("counties") order (Text-
figure 1). Atlantic Kingdom includes Western Europe,
Cathaysia Kingdom comprises southern China and Indo-
china, Angara Kingdom includes Siberia and northern
China, and the Gondwana Kingdom consists of Indian

Peninsula. Each of these kingdoms was characterized by
specific flora which differed much fromthe flora of other
areas. It seemed to me earlier that it is possible to explain
the high isolation of the Late Palaeozoic floras by the
existence of isolated plates, isolated continents at that
time. But more detailed comparison of outlines of tec-
tonic plates (Atlas..., 1987) and that of the Permian
phytochoria do not show any coincidence. Pal-
aebmagnetic reconstructions for the Mesozoic also do
not reflect changes in distribution of plants and animals
which we see beginning from the Triassic. Let us look at
history of plants in the Triassic.

In the Triassic plant history we can distinguish three
stages (Chart 1). The reasons for recognition of such
stages and their age were discussed earlier (Dobruskina,
1980, 1982, 1993). The first stage is closely connected
with the Permian and may be considered as the last phase
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Text-figure 3 — Phytogeography of Eurasia in the Early-Middle Triassic. Olenckian and Anisian stages (after Dobruskina, 1994, simplified): 1 - boundaries
between paleofloristic kingdoms, 2 boundaries between paleoflonstic arcas. 3 - plant locahties.

of the Paleophytic. The second one is the initial phase of
the Mesophytic; the third is the beginning of the main
phase, i.e., the beginning of the "real” Mesophytic.

During these three stages high differentiation of
Paleophytic phytochoria (i.e., abundance of phytogeo-
graphic areas with different floras) is replaced by large
areas with homogeneous floras. In the Triassic we al-
ready see phytogeographic zonation similar to modern
one.

Geological age of the most important events in
Triassic plant history has also been shown in Chart |
which exhibits important changes in the Triassic history
of plants and can be compared with other events in the
geological history of the Earth.

What is the essence of these changes? What hap-
pened at these well-dated boundaries? The first boundary
— the boundary between main phase of Paleophytic and
its last phase is the time of extinction of plants which

were dominant in the Paleophytic plantkingdom. On this
boundary new plant groups do not appear, but the groups
which were not significant earlier came to the fore-
ground. Only one new group, very specific family of
lepidophytes, suddenly appeared in the beginning of the
first stage. It also suddenly disappeared in the end with-
out leaving any significant descendants.

It is worth to pay attention on the fact that extinction
of Paleophytic groups took place at different time in
different regions with different phytochoria. The process
of extinction began in Western Europe, then captured the
Eastern Europe and south of Cathaysia and only after-
wards spread to Angarida.

As a result of this process, the composition of flora
in different phytochoria became more similar. In the
beginning of Triassic there were only two phytogeo-
graphic areas instead of many isolated phytochoria in
Eurasia, Siberia and European-Sinian (Text-figures 2,
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Text-figure 4 — Phytogeography of Eurasia in the Middle-Late Triassic. Ladinian and Karnian stages (after Dobruskina, 1994, simplified): 1 - boundaries
between paleofloristic areas, 2 - boundaries between paleofloristic sectors, 3 - plant localities.

3). It is easy to explain the differences in floral compo-
sition in these two areas by climatic differences. Distri-
bution of Pleuromeiaceae (Dobruskina, 1994, fig. 52)
was not connected with climate; they lived exclusively
on sea shores or on the shores of salt lakes.

The second boundary, the boundary between the
Paleophytic and Mesophytic, has quite different conno-
tation. At this boundary the most important event is the
appearance of new plant groups. The plants belonging to
this group were not known before this time but were
widely distributed in the Mesozoic. These are called
"Mesozoic groups". The first representative of such
plants come in the Early Mesophytic. On this boundary
we do not see any significant extinction, not counting
Pleuromeiaceae. Old boundaries between phytochoria
ceased to exist. New-meridional-boundaries appeared
(Text-figure 4). During the next stage — Middle Meso-

phytic, these meridional boundaries gradually disap-
peared (Text-figure 5), though their influence existed
even during the whole Jurassic. So, the change of mode
of zonation on the Anisian-Ladinian boundary was less
significant as compared to the change on the Permian-
Triassic boundary. During the Middle Mesophytic we
see gradual development of new, Mesozoic plant groups
and gradual extinction of the rest of old, Paleozoic plant
groups are seen.

The map of distribution of plants in the very end of
the Paleozoic (Text-figure 1), decifers all Permian phy-
tochoria which are shown in Table 1. The Chart also
shows floral composition of each phytochoria. It is very
different in various kingdoms and areas.

If we look on the plates reconstructions for the
Permian (Atlas..., 1989) we see the single continent,
including Angara and Atlantic kingdoms. Cathaysian
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Text-figure S — Phytogeography of Eurasia in the Late Triassic, Norian and Rhaetian stages (afier Dobruskina, 1994, simplified)- 1 - boundaries between
paleofloristic areas, 2 - boundaries between paleofloristic belts. 3 - boundaries between paleofloristic sectors. 4 - plant localities.

and Gondwana kingdoms are situated very far from
them. The position of Gondwana Kingdom has no doubt,
but a great distance between Angara and Cathaysiaking-
doms seems strange because in the latest Permian, mixed
floras in the so-called Cathaysian Plate are seen. These
floras contain Cathaysian as well as Angarian plants.

If we look on the plates reconstruction for the
Triassic (Atlas..., 1987; Condie, 1988)), nearly the same
picture may be seen as for the end of the Paleozoic:
isolation of Cathaysian Kingdom from Siberia (Angara)
Kingdom and isolation of the former one from Atlantic
Kingdom.

This picture does not correspond to Triassic phyto-
geograpﬁy. Beginning from the Induan stage, and espe-
cially from the Anisian stage floras of Western Europe,
Middle Asia and China became very similar. Thus a
boundary between palaeofloristic areas in the Lower

Triassic on the phytogeographical map has been shown
with localities of the Late Paleozoic (Text-figure 6). It
has nothing in common with the Permian boundaries.
Only India is still in the Southern Hemisphere.

If the phytogeographical zonation during Triassic
(Text-figures 2-5) is compared with that in the Late
Paleozoic, it becomes clear that there is a remarkable
difference. In the beginning of the Triassic the boundary
between Atlantic and Cathaysian kingdoms disappeared,
because similar plants are found in the very west (Ger-
many, France) and east of European-Sinian area (China).
From this point of view the reconstruction proposed by
Khramov (1982)) which shows the whole Cathaysia
together, looks more convincing, though he also showed
isolation of Cathaysia from the main Eurasia. More
suitable is the reconstruction of Smith and Briden (1977).
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Text-figure 6 — Comsparison between Late Permian (after Meyen, 1970) and Early Triassic phytochona (after Dobruskina, 1982, 1994) in Eurasia: 1-4 —
boundaries between Late Permian phytochoria: 1 -boundaries between paleofloristic kingdoms, 2 - boundaries between paleofloristic areas, 3 - boundanes
betwcen paleofloristic provinces. 4 - boundaries between paleoflonistic counties, 5 - boundary between Early Trassic phytochoria (areas). 6 - Late

Permian plant localities (afler Meyen, 1970).

Distribution of Pleuromeiaceae (Text-figure 7) cor-
responds to the northern shore of the Tethys Ocean and
to the southern shore of northern ocean on the map of
Smith and Briden. Distribution of Pleuromeiaceae also
suggests the existence of sea basin in Verkhoyanye and
on the boundary between Angarida and Cathaysia. We
know nothing about Triassic plants eastward from Ver-
khoyanye, so it is impossible to say what kind of basin
should be there. Nevertheless, we cannot exclude the
possibility of these two basins, i.e., possibility of the
margin, and boundary of the "Angara Plate” according
these basins. In this case, isolation of Cathaysia from
Angarida may be justified, but the isolation of Cathaysia
from Europe may not be possible. The position of
Cathaysia should be different even in this case.

The maps of Smith and Briden (1977) connect the
position of Iran and Afghanistan with the southern shore
of the Tethys showing their isolation from Pamir and
Transcaucasus, where similar Triassic floras exist. The
same can be commented about similar floras of Austrian
Limestone Alps and Jura Mountains in Switzerland,
which also are put on different shores of the Tethys; but
it seems doubtful. :

Itis necessary to pay attention to the fact that begin-
ning from the Lower Triassic, the phytogeo-graphical
zonation did not change principally and remained nearly
the same till now. Text-figure 8 shows the position of the
northern boundary of equatorial belt during 250 million
years from the Late Paleozoic till the Middle Cretaceous.
Shifts of this line were not significant: they were con-
nected with the rise or fall of temperature. The same
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Text-figure 7— Localities of Pleuromeiaceae in Eurasia (after Dobruskina, 1994) 1 - Pleuromeia, Lycomeya, and 2 - Tomiostrobus. Annalepis.

small difference in the position of phytogeographic
boundary in the Late Triassic and Early Jurassic is shown
in Text-figure 9. This difference has also been concluded
on warmer Triassic as compared to the Jurassic.

This principal change in palacogeographical zona-
tion on the Permian-Triassic boundary is not reflected in
the plate tectonics reconstructions. During the second
stage of development of the Triassic plants (Early Me-
sophytic, Ladinian-Karnian) one more interesting event
which also cannot be explained by isolation of plates, has
been noticed. It is a meridional zonation caused by the
appearance of new plant groups at that moment. The
problem of meridional zonation itself was discussed
earlier (f)obruskina, 1982, 1993). Their relatively long
existence, small shift and gradual disappearance means
that migration of new taxa from the places of their origin
took some time. As in Text-figure 9, it is possible to

compare these boundaries in the Middle Triassic and
Lower Jurassic.

More eastern position of the boundary between Mid-
dle Asian and eastern Asian sectors (provinces) in the
Ladinian-Karnian may show that the Far East and Japan
did not join the rest of Eurasia by that time. We see this
connection in the Lower Jurassic (and already in the
Norian-Rhaetian). The number of similar taxa also in-
creases from the Triassic to Jurassic.

It seems that these boundaries were caused by the
existence of sea basins, because they were not acting as
bariers for sphenopsids, only for this one group of plants.
And this group usually is considered to be related with
sea shores, i.e., epicontinental platform basins.

Indirect evidence for this idea is the existence, in the
Late Triassic, of two facial types of sediments with
plants: continental and near-shore sediments with paralic
coals. We do not see any regularity in the relative distri-
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Text-figure 8 — Posiuon of the northern boundary of equatorial belt from the Late Palaeozoic till the Middle Cretaceous during 250 Ma (after Meyen,

1981)

bution of these two kinds of sediments and no connection
of the distribution of near shore sediments with these
meridional boundaries. Their position is probably related
with transgressions and regressions. It is difficult to
connect meridional boundaries with the boundaries of
plates. Furthermore, there is no correspondence of these
boundaries with the boundaries of plates on the basis of
palaeomagnetic reconstructions.

It is thus evident that in the beginning of Triassic the
earlier isolation of floras of different areas disappeared.
The floras of Europe, China and Indo-China and also of
North America became quite similar. Thus a new united
Laurasian Kingdom originated. Atlantic and Cathaysian
kingdoms united and merged in a single one — Euro-
pean-Sinian area. Floras of Siberia area also became
more similar to those of the European-Sinian area; dif-
ferences of these floras during the Triassic seem to
depend only on the climate. Tetrapods of Europe and

Africa as well as tetrapods and insects throughout all
Eurasia were also quite similar at this time.

From the beginning of the Triassic, new boundaries
between phytochoria appeared due to the origin of new
plant groups in different places. These boundaries show
meridional orientation and separate phytogeographical
sectors which were the centres of origin of new taxa.
These meridional boundaries are recognized until the
end of Jurassic. With the time, the floras became more
and more similar through migration and exchange of
plants between different sectors. All these differences in
composition of floras in different phytogeographical
areas do not show the isolation of areas as it was in
Paleozoic. In other words, distribution of plants in the
Mesozoic suggests the existence of united continent
Laurasia from the beginning of Triassic. The breaking of
Laurasia and consequently the separation of North
America from Eurasia took place later, i.e., after the
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Text-figure 9 — Companson between Upper Triassic (after Dobruskina, 1982) and Early Jurassic phytochoria (alter Vakhrameev, 1970) in Eurasia: 1-2 -
boundaries between Lower Jurassic phytochoria: 1 - boundaries between paleofloristic areas. 2 - boundaries between paleofloristic provinces; 3-4 -
boundaries between Upper Triassic phytochoria: 3 - boundaries between paleofloristic areas. 4 - boundaries between paleofloristic belts, 5 - boundaries
between paleofloristic sectors, 6 - Early Jurassic plant localities (after Vakhrameev, 1970)

Triassic, Eurasia itself exists since Triassic, and contin-
ues till now. The position of the main climatic boundary
between tropical and nontropical areas did not change
significantly during 250 Ma.

From this point of view, all reconstructions showing
isolated plates in the Mesozoic (similar to Paleozoic
ones) instead of united Eurasia are doubtful, so also all
reconstructions showing isolation of Cathaysia from
main Eurasia. In view of this, the scheme of gradual
unification of isolated plates into a united Eurasia during
the Mesozoic and Cenozoic also seems doubtful.
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