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Historical geology follows all the other historical sciences in endeavouring
to forge its chronological chain of events from links which correspond to three
requirements : they must be unique events happening only once and never
repeating themselves, they must be members which in the chain of logic cannot
be interchanged and, lastly, they must not be of too long a duration. At the
present stage of research, paleontology alone can furnish geology with material
satisfactory in respect of these three conditions. This explains why research
in historical geology is based from its beginning up to the present time on data
supplied by paleontology.

The areas of our present continents not planed off by continental ice sheet
are built up mostly by epicontinental deposits of different periods. Details of
their history are known to us mainly by the study of mollusc-remains found
everywhere in these deposits. This way of geological research based with
few exceptions on the history of the marine malacological fauna was, however,
bound to fail in the later periods when, in these areas, the sea turned either
into a brackish then freshwater lake or into swamps or rivers or even continental
deposits. This very situation prevails in the Pliocene and Quaternary deposits
attaining in some places a very considerable thickness.Nowonder that we became
isolated with our special Pannonian stratigraphy, and that, for the lack of
an adequate molluscan fauna,researchers in Upper Pliocene and Quaternary are
still groping in the dark. In addition, coming nearer to recent times more and
more precise horizonting becomes necessary and, generally speaking, possible.
In the Pleistocene, however, the species of molluscan faunae do not follow each
other as rapidly as would be desirable from the point of view of stratigraphy.
In this period, we can only rely on the quick phylogeny of the members of
mammalian faunae to keep pace with stratigraphic requirements. In the Holo-
cene, even this study of the mammalian phylogeny turns into an instrument far
too coarse to be of real assistance to the stratigrapher who, therefore, is compelled
to hand over the decisive role to the archeologist who, in his turn, can but fall
back on phytogeographical data based on palinology.

Under these circumstances, it is obvious that when it comes to the strati-
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graphic division of the Great Plain of Hungary which is filled by Quaternary
deposits of several hundred meters’ thickness, it is the task of vertebrate and
mammalian paleontology respectively, to decide the subdivision of the glacial series
and its delimitation downwards. On the other hand, it rests with the palino-
logist to fix sharply the Pleistocene-Holocene boundary and to furnish finer
details within stages. Finally, minute partition of the Holocene calls for the
archeologist.

The present study endeavours to develop in conformity with our present
knowledge the data furnished by vertebrate-paleontology into a wuniform
Quaternary chronology. In order to attain this end, it examines first of all the
question of the lower boundary of the Quaternary period, outlines the periods
ensuing from the data of mammalian paleontology, endeavours to accord these
periods with other recurrent ones established during the Quaternary and, finally,
attempts the correlation of the Quaternary deposits of the Hungarian Basin
with other periods apparently well established.

The Delimitation of the Quaternary Period

Although all questions concerning boundaries may be considered as
having only a secondary significance, from the point of view of the field geologist
it is of utmost importance to know where these boundaries should be placed and
to realise that they must not be shifted at random. It is therefore important
that the question of the lower boundary of the Quaternary should be seriously
dealt with at a Congress to be convened to discuss the practical problems con-
nected with the geological surveying of the Hungarian Basin.

Up to the present, mainly arguments connected with glaciology and faunal
development have been advanced in the course of the often rather heated
disputes, the glaciologists — with rare exceptions — wishing to draw the line
representing the lower boundary of the Quaternary at the beginnings of glacia-
tion, while vertebrate-faunists start the Pleistocene and the Quaternary, respec-
tively, with the sudden appearance of the genera Equus, Bos, Canis, or with the
extinction of the forms of life characteristic of the Tertiary.

The glaciological determination of the boundary has lost its accuracy
and convincing power the moment it became evident that from the Unio wetzleri
horizon upwards we have to consider the probability of advancing ice attaining
Pleistocene dimensions.

Even those who argue on the basis of the extinction of certain faunistic
elements do not agree with each other, and it seems to be quite improbable that
between the partisans of the three different ways of fixing the boundary a com-
promise can be attained, because they lay stress, quite at random, upon the
extinction of this form or that. Some scholars mark the end of the Pliocene by
the disappearance of the Mastodons, although even in Europe this occurred at
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different times, not to mention the fact that the Dinotheres extinct in Europe
since the end of the lower Pliocene lingered in Africa up to the middle of the
Pleistocene. Others close the Pliocene with the extincdon of the genera Epi-
machairodus, Mimomys, Hypolagus etc., all missing in the Later Pleistocene.

Under the given circumstances only the faunistical boundary fixed by the
appearance of the South Asian Archidiskodon (Elephas)and Leptobos (Bos)
as well as of the American Canis, Equus,? Epimachairodus-line is suitable for
the separation of the Pliocene and the Pleistocene. It must be added, however,
that this boundary is by no means as clearly defined as .he lower boundary of
the Pliocene (appearance of the Hipparion-faunae on the Eurasian continent)
and that the appearance of fluvio-glacial sediments in the Middle Pliocene also
obscures the boundary.

On considering the question when did the Tertiary fauna actually become
extinct, we are astonished to find that, whilst the Proboscidean, Rhinoceroses,
Equines, large Bovines or large Carnivoresreally did become extinct at the upper
limit of the Pliocene, the Tertiary fauna as a whole with its Elephants, Rhino-
ceroses, Bovids, Horses, Lions, Hyenas did not disappear from the Arctogaea
with »the beginning of cold climate« but, on the contrary, after the culmination
of the Pleistocene, i. e. at the beginning of the new warm — Holocene — period!
They lingered for some time in the refuges of Africa and Southern Asia but by
the end of the Pleistocene, within a geologically insignificant span, the prevailing
continental animals of the Tertiary period i. e. the »ruling« mammals became
extinct and ceded their place to the new, the human fauna! The replacement
of the mammalian fauna by man meant the same catastrophic change which
had taken place on the boundary of the Cretaceous and the Paleocene when
Reptiles had been replaced by Mammals. However, not only the mammalian
faunae confirm a coherent Tertiary period, including also the Pleistocene, for,
obviously, with its similar crust movements and glacials the Pleistocene attached
itself to the Tertiary as its concluding part. The only disputable point is whether
the Holocene should be considered as the beginning of a new geological period
or as a short transition to it. For the time being, it seems to be useless to argue
this point.

Phases of Evolution of the Mammalian Fauna in the Quaternary

At the opening of the twentieth century the scholars of Pleistocene
faunae relinquished the idea of monoglacialism and accepted the polyglacialism
of Penck and Briickner and, under their influence and that of Nehring, set about
with feverish haste to establish »cold« and »warm« faunae, and the »postglacial
fauna of the steppe period« respectively. This trend also penetrated into our coun-
try but could not attain a firm footing, although, in fact, it survived in a different
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form. Whereas in Germany, even today, it is a matter of serious discussions
which mammoth fauna should be wedged, as a »glacial« one, into their »inter-
glacial« faunae with trogontherii and antiquus, the Hungarian scholars, towards
the end of the second decade, growing tired of the barren theoretical play of
shifiing faunae to and fro, returned to the most rigid monoglacialism and more
or less persist in it to this day. The reason for this conspicuous reversion was the
fact that, at that time, Hungarian scholars only knew faunae from two very
restricted Pleistocene periods (some faunae of the »depression« between the
first and second wave and of the last faunal wave) which they, being unable to
divide them among the four glacial and three interglacial periods, simply con-
sidered to be arguments in favour of a homogenous and indivisible
glaciation.

Some lucky findings filling up gaps in their faunistic and stratigraphical
knowledge and the purposeful exclusion of foreign faunal data from their re-
search work helped the Hungarian scholars.to create a basis on which, if developed
further, they could bring their own particular problems nearer to solution.

Researches have shown that the development of our Quaternary faunae
shows five consecutive principal types. We propose to call them faunal waves
(»Faunenwellen«), because the course of their development can best be explained
by comparing them to the waves of the sea collapsing into themselves. In each
of these five »waves« evolution does not begin with the highly differentiated top
forms of the preceding fauna, but again springs from a more primitive (perhaps
even the same) faunal type and so attains its own evolutional peak. In other
words, these faunal waves do not, with rare exceptions, develop from each
other as evolutional descendants. On the other hand, within these waves, from
their bottom to the crest, certain evolutionary changes, a certain development
can be perceived — especially in dimensions — inasmuch as every form of life
within one wave attains a higher degree of development than the corresponding
form attained within the preceding wave. This briefly means that under certain
circumstances, especially under the effect of climatic changes caused by the
advancing ice sheet, the forms of life within a wave continue to develop, attain
a perceptibly higher evolutional degree and greater size than their predecessors,
and that towards the end of the wave they die out (?) giving up their places to
the corresponding but more primitive forms within the next wave which, in their
turn, pass through the same evolutionary specialization and disappear from the
stage in the same manner. Summarising, whereas the German school presumes
migration and recurrence of a warm and a cold mammoth fauna, our researches
prove that, in the course of the Quaternary period, five non-recurring faunal
waves succeeded each other. Each of these faunal waves, assimilating according
to need to the environmental influences caused by climatic changes and the
advance of the ice sheet, developed its own »cold« (arid-continental) top forms
which with the reappearance of the former — milder, humid — environmental



QUATERNARY GEOLOGY AND THE VERTEBRATE FAUNA 7'

conditions became extinct and ceded their place to the small, unspecialized
forms of the new faunal wave. Within each wave these differences in specializa-
tion can, of course, be proved only in relation to some smaller forms. In connection
with the larger-sized forms, the striking feature is that moving from preceding
to succeeding wave we find them becoming gradually more primitive, which fact
further proves that one cannot speak of recurring but only of new faunal
waves.

Where, within one faunal wave, no increase in the sizes of forms can be
observed, there the fact is indicative of the rate of progression that on the ridge
of the waves all the forms are missing which were present in the trough of each
wave, i. e. in its initial stage, but for the lack of adaptability gradually disap-
peared when the process of specialization by acclimatization set in.

The five faunal waves can briefly be characterised as follows :

First faunal wave : faunae with Mastodon, Archidiskodon planifrons-
meridionalis, Leptobos, tridactyl Allohippus, (immigrated) Canis of American
type, Parailurus, Protarctos, archetypal Cervids. The primitive elements gradually
become extinct, and on the crest of the wave we get a modernised meridionalis-
fauna. Barot-Képee, Kislang, Dunaalmas, Siitté (the travertine), Perrier,
Tegelen, Senéze, Valdarno a. s. f. represent this faunal wave. Its fluviatile gravels,
sands and terrestrial deposits are covered under the name of Villafranchian.
Probably, this faunal wave can be divided into two phases of faunal evolution :
a lower phase, with Mastodons and »Elephas« planifrons, and an upper one, with
»E. meridionalis«.

Second faunal wave : faunae without Mastodons, with »Elephas trogon-
therii«, Bison, monodactyl form of FEquus, with Alces, Megaloceros, Cervus,
Capreolus, in place of the (extinct) primitive cervids (cf. Rusa), with extinct
— or nearctic

Carnivora and Rodents appearing for thelast time simultaneously
with new types (Epimachairodus, Pachycrocuta, Nyctereutines, Baranogale,
Pannonictis, Dolomys, Mimomys, Trogontherium, Hypolagus a.s.f.). Generally
speaking, with this faunal wave all groups which do not reach the end of Pleisto-
cene, disappear. Classic habitats of the remains from this faunal wave are the
red clays of the fissures in the Villany Mountains (Villany, Csarnéta, Beremend),
Piispokfiirds, Gombaszog, the caves of the Schwiibische Alb (Sackdillingen,
Moggaster) and the Forest-bed series of Cromer. Hence the designation »Cro-
merian«. The first of the two phases of this wave (Villanyian) is characterized
by certain forms doomed to become extinct later, and the second (Mosbachian)
by the absence of these forms.

Third faunal wave : faunae with Elephas (Palaeoloxodon) antiquus,
»Rhinoceros mercki« represented by peculiar species or subspecies of the groups
characteristic of the cave-bear faunae with Mammoth and woolly Rhinoceros.
This very incompletely known stage has been made familiar by the fauna of
Steinheim (Germany). The occurences in caves of the Mediterranean are still
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to be revised. On the basis of its culture this stage is called the Chellean stage,
but this name is incorrect as it has been taken over from archeology and origin-
ally indicates a stage in human culture. Up to the present time we are unable
to distinguish its phases.

Fourth faunal wave : this Pleistocene faunal wave, which is the best known
of all, is characterised by mammoth, horses, bisons, Bos primigenius, Megalo-
ceros, red deer, reindeer, ibex, Rupicapra, cavebear, hyena, wolf and lion, by the
polar fox and the Gulo, by rodents such as the Microtines, the lemmings, large
and dwarf hamsters, jumping mice, Citellus, Ochotona and, besides the usual
insectivores, by the Desmana.

Abundant occurrences and findings, cultural remains and favourable
stratigraphical data enable us to subdivide this faunal wave. On the basis of
investigations made but still requiring completion in many respects, we distin-
guish four phases :

1st phase : without arctic microfauna, with meridional forms, e. g. Macaca,
Testudo : the large mammals appear in remarkably small species. In Hungary
this phase is well characterised by the fissure of Siitté.

2nd phase : the fauna has a subarcac forest character, the dominant form
is the cave-bear, but Asinus and Cuon, both missing in the next phase, are still
present. Characteristic occurrences are Subalyuk, Ponorohaba, Cotencher a. s. f.

3rd phase : the former arctic fauna without Asinus and Cuon. This phase
vields most of the cave-faunae. It is represented in Hungary by the Szeleta cave,
the Istallésks, the Herman cave a. s. f.

4th phase : in the faunae characterized by the preponderance of the reindeer
instead of the cave-bear, there appear the characteristic forms of the tundra
— the lemmin'gs — and the rodents of the cold steppe (Cricetus, Citellus, Ochotona,
Allactaga) and steppe birds, e. g. Syrrhaptes. Thoroughly examined occurrences
of this phase are in Hungary Pilisszanté, Puskaporos and the Remetehegy abri.

Fifth faunal wave : following the extinction or disappearance of the
mammoth, woolly rhinoceros, elk, giant deer, reindeer, cave-bear, lion, hyena,
Gulo and of many northern rodents of the cold steppe there develops, in the
Holocene, the faunal picture as it exists today under our climate. Apart from the
mixed forest and steppe character of this fauna, and the absence of the large
Pleistocene forms its most remarkable feature is the appearance of domestic
animals.

The first two of these five faunal waves represent consecutive waves of
immigration from North America and Siberia, the third gives an opportunity
to infiltration of the south-eastern (and even southern) elements, the fourth
indicates an increase in strength of the elements from the inner parts of the
Eurasian continent, and the last wave shows the advance of the western-southern

humid element.
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Correlation of the Faunal Waves

It is not our intention to interfere with the parties disputing for several
decades the point of how to reduce to a common denominator the diverse divisions
of the Quaternary beds. On the other hand, it is absolutely necessary for us to
elaborate the question of how a division of ages based on the paleontology of
terrestrial vertebrates can be placed within the great malacological-strati-
graphical system of historical geology. In addition, we must deal separacely with
the chronological division developed independently by the geomorphologists and
astronomers ; with the first, because of the practical problems of the identi-
fication of deposits, and with the latter, because of its absolute importance from
the point of view of chronology.

So far it has been very difficult to establish parallelistic moments, for
while stratigraphical and malacological data were being collected mainly on the
Mediterranean and Atlantic coasts, morphological (glaciological) data and data
emanating from terrace studies all issue from sources in the neighbourhood
of the Alps and in the area of the retreating continental ice sheet. The two
divisional systems could only then and there be brought into accord when and
where it was possible to reconcile the morphological system of terraces with an
identical number of changes in sea level of the same direction and volume (i. e.
in the region of the Mediterranean). Only in this manner did it prove successful
to project, with the aid of an intercalation of the system of fluvial terraces, the
chronology determined by the fluctuations of the glaciers onto the rhythmicality
of the Mediterranean sea level changes and, by this route, onto the sedimentary
cycles and malacological horizons of Hungary.It became possible,by this method,
to correlate the Giinz glaciation with the Calabrian, the Mindel with the Sicilian,
the Riss with the Tyrrhenian and the Wiirm with the Monastirian. (However,
the correlation of the northern [climatic] malacological marine horizons is still
very uncertain.)

At this stage, only a thin line separated the marine malacological chrono-
logy from being brought into parallelism with the division, based on verte-
brate-paleontology, of the continental deposits and the isolated sediments of
the caves.

Ever since the end of the last century it would have been possible to estab-
lish parallelism on basis of the four glacials, had it not been prevented by the
obstinate search of vertebrate-paleontologists for »cold« and »warm« faunae.
A fair amount of data had been collected in support of the vertebrate-faunal
character of the terraces of different ages, yet belated recognitionand acknowl
edgement of the consecutive faunal waves prevented the full recognition
of the true connections. Now that the theoretical calculations of
Milankovi¢ and Miskovi¢ relating to the astronomical chronology of
the Glacials — especially in the evaluation of Seoergel and Bacsik — turned the
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recognition of the Glacials in a new direction. The periods considered up to
now simply as a succession of subsequent faunal waves became a practical
teality replacing the supposed succession of cold and warm faunae.

It would be an exaggeration, of course, to maintain that it is possible to
evaluate faunistically every environmental influence or, reversely, to retrace
in a reliable manner all faunistical differences to changes of environment. On the
contrary, quite a number of problems are still open. The question of the stadials
and interstadials, together with the problems of the so-called »Vollgliederung,
is for the time being faunistically inapproachable. May be, this is because we do
not dispose of sufficient faunistical data, or, because we still look at the inter-
stadials — on the authority of Soergel — through the eyes of the old contempla-
tors of the glacial periods.

Finally, a new point has come to be of importance : in the succession of
faunal waves we do not yet perceive the adequate factor evolving the glacial
periods. However, this is to a large extent a paleogeographical question, besides,
it is not solely a problem of the glacial periods.

All this, of course, should not prevent us from correlating the four main
glaciations of the Pleistocene together with the four bundles of terraces attached
to them and the four phases of the fluctuation of the Mediterranean coast, with
the four faunal waves of the period. Consequently :

Calabrian = Villafranchian = Planifrons-Meridionalis faunae. To
this is attached the Giinz glaciation and the fifth terrace of the rivers as
also the Neoroumanian orogene.

Sicilian = Cromerian = Arnian - Mosbachian = Trogontherii fau-
nae. Mindel glaciation and fourth bundle of terraces; Bakinian orogene.

Tyrrhenian —= Chelléan — Antiquus faunae. Riss glaciation, third
bundle of terraces.

Monastirian = Primigenius faunae. Wiirm glaciation and second
bundle of terraces.

Holocene period = present fauna, first terrace.

In conclusion, it should briefly be mentioned that from the chronological
periods of archeology the Mousterian would cover the second phase (with Cuon
and Asinus), the Aurignacian-Solutréan the third phase and the Magdalénian
the last or fourth phase of the primigenius faunae.

Determination of the Age of our Quaternary Sediments

In relation to continental sediments the division of the Quaternary as
outlined above is in many respects devoid of any practical value : it refers to
marine sediments, to the regressions and transgressions and in the inner regions,
at the best, to local terrace systems, sometimes to the sediments of caves and
fissures, but leaves open the problem of the age of the enormous Quaternary
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sediments filling up the youngest basins, in the first line that of the Hungarian
Plain.

In order to surmount this very substantial obstacle and to get our chro-
nology confirmed in the field, since without such a confirmation it remains
hanging in the air, we must grasp every opportunity to interpose this or that
sediment into the chronological order. In this respect the following are the most
important Hungarian data :

1. Our »Meridionalis«-gravels and (at least the greater part) of our
»Mastodon«-gravels are of Calabrian age. Thus, the high-level gravels and sands
of the Danube-delta south of Budapest, at Ercsi and the outcropping, highly
deposited part of the gravel extending from the Bakony and Velence Mountains
to the SE as far as the Danube (Kislang) and, finally, the sand and pebble beds
of drillings below 300 m in the Alfsld, with Mimomys of old shape (Szeged,
Maké), should be ranged into this Age, to which also belong the travertines above
Siitt6 and Dunaalmas (as its lower part).

2. The Tulotoma bickhi strata of the Hungarian Plain (to depths of 250 m
and more), the terrace gravels of the Varhegy in Buda and the red clays of the
fissures of the Villiny region are considered to be of Sicilian age.

3. The fissures of the Calabrian travertine in Siitt§ were filled up in the
first phase of the Monastirian, the low travertines at Tata belong to its second
phase and all occurrences of typical loess to its last phase (typical locality for
our chronology is Sagviar). Besides, all occurrences being certainly of second
terrace origin belong to this age. The subsurface »blue clays and sands« of the
Hungarian Plain produced without exception findings of Monastirian age.

4. Finally, the first terrace always yielded Holocene fauna. It is a grave
deficiency of our chronology that due to the lack of paleontological findings and
.owing to the complicated character of the terraces, the huge gravel cover of the
rim of the Little Hungarian Plain and of its adjoining system of terraces could
not be properly classified.

The question of loess represents another serious problem to be solved.
It is still undecided whether deposits existed before the Monastirian IV which
could be considered as loess. It is easily imaginable that under our climatic
conditions typical loess did not form until the Monastirian IV, inclining towards
the arid-subarctic as proved by its subarctic tundra or steppe fauna, set in.

Many further data need to be carefully collected before we can proceed
to the classification of the huge series of fluviatile sediments from the Quaternary
covering the Great Hungarian Plain. Even if we rely on the scanty data at our
disposal today, we can, with a fair amount of certainty, classify from the succes-
sion of coarse grained layers the thick series of Quaternary deposits of the Great
Hungarian Plain, parallel to the pebble terraces, possessing in the alternations
of clay-sand-pebble layers observable in the sections of deep borings, a reliable
control.



76 M. KRETZOI

SUMMARY

Comprehensive vertebrate-paleontological researches indicate five phases in the Quater-
nary chronology of the Great Hungarian Plain, which are characterised not — as was hitherto
believed — by the alternation of the same cold and warm faunae, but by the succession of five
faunal families or faunistic waves of easily discernible types. These five faunal waves are as follows:

1st wave : faunae with » Mastodon« arvernensis and »Elephas« meridionalis. Calab-
rian (Villafranchian) stage, fifth (Giinz) terrace, gravels with E. meridionalis. Chief occur-
rences : Barot-Kopee, Kislang, Siittd.

2nd wave : »Trogontherii« faunae. Sicilian (Cromerian), fourth (Mindel) terrace.
Chief occurrences : Villany Mountains, Piispokfiirdé, Gombaszig, Brasso, a. s. f.

3rd wave : faunae with E. antiquus. Tyrrhenian. Third (Riss) terrace. Only Hun-
garian occurrence : Solymar.

4th wave : faunae with E. primigenius. Monastirian. Second (Wiirm) terrace.

This wave can be divided into four phases: warm fauna with Testudo and Macaca,

fauna with Asinus and Cuon, fauna with cave-bear, mammoth and bison and, finally,

an arctic-subarctic tundra and steppe fauna.
5th wave : present (forest and steppe) fauna.

PACYJIEHEHHE YETBEPTHUYHOI'o INEPHOJA HA OCHOBAHUHU PAYHDbDI
MMO3BOHOYHbIX

M. Kpenoi
Peszwme

Ha ocHOBaHHHM He3aBHCHMBIX OT Pe3yJIbTaTOB HCCJI€/IOBAHHH IOCTOPOHHHX AHCUMILIHH,
CBOJHBIX HCCJIe/IOBAHHH (ayHbl MMO3BOHOYHLIX KOTJIOBHHBI rop Kappar, pacusieHeHHe uerBep-
THYHOTO MepHoJa MOKeT ObITh OCYIECTBJEHO cJieylomum obpasom :

I. Kana6pulicku#i sipyc. — Payus: Anancus, Archidiskodon planifrons — meri-
dionalis, Leptobos, Allohippus (tridakiyl=tpexnaibueBbiii !), ¢ NPHMHTHBHBIMH (OPMAMH
Canis, Parailurus, Protarctos, Eucladocerus, Metadicroceros. 310 coorBeTcTBYeT ()ayHHCTH-
YyeCKOMy THny MectHocted Ileppbe, CeHene, BangapHo, Teresen. MecroHaxosenusi : Bapor

Kénen, Kumnaur, dynaanmam, IIoTTé (TpaBepTHH) ; B HHyKHel (ase (DaporcKHH mojb-
sipyc) nurautsi (Jlege) TpaBepTHHEL, a2 B BepxHell (pase MHPOKO PacrpocTpaHeHHble MecyaHo

— rPaBHHHbIE TMOKPOBb, (APHCKHH TMOIBsIpYC) T. €. KOHTHHEHTaJIbHO — ()JII0BHATHIIbLHOE
PasBHTHe sipyca BHJLIa()paHKCKUH  sipyc.
II. CHuuaulickHH sipyc. dayHbl 6e3 MacToIoHTOB (Anancus, mamont) ¢ »Elephas

trogontherii«, 6HzoHOM, ojHOMaJbUeBbiM monodactyl? Equus, BMecTo MI0KHX »rusoide H
»polyclad« oneneii ¢ Bugamu Alces, Megaloceros, Cervus, Capreolus, Kak H IOSIBJSIIOIHMHCS
3/1eChb B TOCJIEIHHH pa3 I0)KHBIMH M HeapKTHuecKHMH (opmamu Epimachairodus, Pachycro-
cuta, Nyctereutina, Baranogale, Pannonictis, Dolomys, Mimomys, Trogontherium, Lago-
therium (= Hypolagus). KiaccHuYecKHe MeCTOPOX/IEHHSI; TeppapoCccOBbie  3amOJIHeHHs!
mesed Butanbekux rop (Bepemens, Buasians, UapHora), Moumnékpiopaé, Fombacér, Bpamuo.
Ciona orHocsites1 nemepsl IlIBabekoit AnbOn (CakkauiuinHred, Morracrep), Mayep, Mocbax,
KpomepcKasi cepusi ®opecr Oea, Censen W 1. 1. Xapakrep (payHbl B €ro HM)KHeH 4acrH (BHJI-
JaHbCKHH TIOABSIPYC) ONpejesIsieTCsi MOSIBJCHHEM MepPeyHCJIeHHBIX ApPeBHHX (JOpPM, a B BepX-
HeH 4YacTH (MOCOaXCKHH NOABSIPYC) — HX OTCYTCTBHEM ; IepBasi XapaKTHPH3YyeTcsi CJIOAMH
Teppa pocca, a NocJeHss rajbkami tTeppacsl Ne IV (MHHAesb), Mo KpaklHel mepe B KOHTH-
HEHTAaJIbHOM pasBHTHH sipyca.

III. THppeHCcKHH| sipy c. — Paynnic Hesperoloxodon antiquus,»Rhinoceros« mercki,
C IrpynmamMH cliefy OmHX (ayH MemepHOro MejBesi, HO CO CBOMCTBEHHBLIMH, XapaKTepHCTHY-
HBIMH JUISI sipyca BHJaMH HJIH MmoaBHAaMH. MakpodayHa 9Toro, payHHCTHYECKH enie HeroJHo
HM3BEeCTHOro sipyca npejcranisiercsi llrelHrelimom, a ero MUKpodayHa eme He onyOGJHKOBaH-
HOH (hayHOH wWoHMapcKoH nemepsl.

IV. MoHacTHpcKHH sipyc.— Bropmckue GayHbl ¢ MAMOHTOM, MEIEPHBIM MeBe/IeM.
u Rangifer-om MoxHO paspensitb Ha ugerbipe (asbl :
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I. Teniasi payHa ¢ 0KHBIMH (popmamu, kak Hanp. Testudo, Macaca, webonbmoi Leo,
Heboabwan Crocuta u 1. A, 31y a3y, Xopouwo H3BecTHY 0 BO Ppanuun v UcnaHHM, Xapak-
TepHayer (ayHa sanojHeHHH wesneH . [lorTé.

2. XapakrepHcTHYHasi cybapkrTHueckasi dayHa ¢ nemepHbM meaBeaem, Asinus-om
Cuon-om. AHaJIOrHH (payH oToH (paskl, CONMPOBOXK/ECHHLIX 3anajHOH MyCcTbepCKOH KyJIbTy poH,
npejocraBiaensl nemepoi [lyGaiyk, mecteHaxoxkaeHHsimu . IToHopoxaba v YnmnoHb, Kak b
HeJlaBHO BCKPBITBIM, 0oJiee ryiyOOKHM 1UIeHCTOLEHOBBLIM IOPH3OHTOM memeps B . Yaksap.

3. MNpeapipy mas apkTHyeckast ayHa Oes Asinus-a u Cuon-a, conpoBoKaeHHasi OPH-
HSIKCKOH H COJTIOTPeHCKOH KyJIbTy paMH. ITOT rOPU3OHT npejcrasied nemepoi Cesera, ropoi
Hutannomké, newepod IepmaHH W 1. A

4. TocrnoacTBO MNemepHoro mejBeiasi BosbMer Ha cebsi Rangifer, napsigzy ¢ KoTopbim
npucyterBylor Dicrostonyx, Lemmus, Gulo kak H cybapKTHYeCKHe CTelHble 3JeMeHThl. Mar-
AajieHcKasi KyJabTypa. Xopomwo OoOBIEHHBIMH MeCTOHaXO0M/IeHHsIMH 9TOH (asnl SIBIASIIOTCH
nemepa Ilymkanopou, kamenHasi HHwa ropsl Pemerexean B j. [Muaxumcanro.

Becb sipyc B cBoeM pasHoo6pasHH MOKa3biBaeT HAa MECTHOCTH €/iBa JIH CHHXPOHH3H-
PYyeMy10 CepHIO OTJIOKEeHHH TJIHHBI, camaHa, necka H Jjécca. Ha macrosimed creneHH passer-
BJICHHBIX H3bICKAHHH MOYXHO yCTaHOBHTH TOJILKO TO, 4TO OCajIKH Teppackl Ne |I, KaKk H THNHY-
HBIH aéce ciefyer OTHeCTH cioja. Bee MecTOpOXKAeHHsi THIHYHOro Jécca, MOATBEPIK/ICHHbIE
KyJIbTY pOH, OKa3aJMCh MarjaJeHCKHMH.

V. Toxomnex. CoBpemeHHasi ()ayHa C €ro JICCHBIMH H CTENHBIMH (JOPMaMH.

B npoTHBOMONIOKHOCTL €000paXkeHHsIM, O0GOCHOBaAHHBIM CTapoil HHTeprnperanHed
JIEHHKOBBIX M Me)/y JIEAHHKOBBIX MEePHO/J0B, T. €. MHOrOKPATHBIM BO3BPAIEHHSIM OJAHOH M
TOH Ke XOJIOAHOH MM TeruoH (ayHbl, CAMbIM 3HAYHTEJLHBLIM XapaKTepOM OYepPYeHHOro
B Opeabiy mem (ayHHCTHYECKOro pasjie/leHHsl 4eTBEPTHYHOrOo MNepHoja SIBJSIETCSE 110 C JIe-
JAOBAaTE€JNbHOCTHL MATH BOJH (payHb, OKOHYATENbHO CMEeHS I0MHX
OjlHAa ApyTYIio.

M3 nsitH (hayHHCTHYECKHX BOJIH MePBbie JBe MPeACTaBJSIIOT /iBe KOHCeKYTHBHbIC BOJIHbBI
HMMHIrpauHH H3 CeBepHOH AMepHKH H CHOHPH, TPeThsl IMOKA3bIBAET HH(HILTPALHIO I0r0-
BOCTOYHBIX M IOKHBIX JIEMEHTOB, 4eTBeprasi GTMeuaeT NPOJBHIKeHHe €BPasHiCKHX BHYTPH-
KOHTHHEHTAJIbHbIX 3JIEMEHTOB K 3anajly, a nsatasi, B MPOTHBOINOJIOXHOCTL 3TOMY, HaCTYILJIeHHe
3aMajiHOro — K0)KHOr0 BJAXKHOIO JJIeMeHTa.



