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ARCHAEOPALYNOLOGICAL INVESTIGATIONS IN THE TRANS-URAL

Reconstructing prehistoric human activities and subsistence systems is only possible with a sound knowledge of the
former flora and vegetation. Then, vegetation not only presents the frame in which prehistoric communities could subsist,
but also reflects by its floristic and quantitative composition anthropogenic activities like animal husbandry and/or arable
farming. Archeobotanical investigations, primarily pollen and macroremains, offer the opportunity to reconstruct past
environments. In a steppe ecosystem — subject of the present study — the question of subsistence is of great significance for
the past societies. Surely animal husbandry was of great importance, but did prehistoric man also practise arable farming,
and to what extent? This is one of the many themes within a combined German-Russian research project of scientists from
the Russian Academy of Science in Ekaterinburg and the J. W. Goethe-University in Frankfurt am Main. The project,
supported primarily by the German Research Foundation (DFG) and the Russian Foundation for basic research (RFFI),
attempts to investigate the archaeology, settlement history, subsistence and former environment of the Bronze Age Sin-
tashta and Petrovka cultures in the Trans-Ural, particular in the valley of the Karagayli-Ayat River. This article presents
the results of the first palynological study of a small lake from this area. The investigated deposits include the period from

approximately 600 BC until 400 AD, the early phase of the Subatlantic.
Keywords: Trans-Ural steppe, early Iron Age, palynologie, livestock, grazing.

The research area is situated on the south-
eastern fringe of the Ural Mountains (see the
map in the previous article), the so called
Trans-Ural. It is a gently rolling steppe land-
scape with small patches of woodland. It con-
sists of a feather grass steppe of which only
restricted remnants remain, due to intensive
pasturing with horse, cattle and sheep. The ma-
jority of natural grassland in this region, how-
ever, was converted into cropland in the 1950s
and 1960s. Today only small-scale cereal grow-
ing has survived and the steppe regains its for-
mer habitats, but in a degraded state. Natural
birch woodland only occurs locally on soils
with impeded drainage. Pine woodland is pre-
sent throughout the region. Its status as an in-
digenous tree species is hard to observe, be-
cause most of the present pine woods have
been planted in the last century.

In the valley of the Karagayli-Ayat, south of
Kargaly (Cheljabinsk Oblast’), there are many
lake and peat deposits, which are suitable for
palacoecological investigations. The terrestri-
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alisation of each of them is quite different. The
depressions, most probably geological sink-
holes, are either full of water or are at widely
differing stages of filling by limnic deposits
and/or peat formation.

This paper presents the first results of
the palynological investigation of a peat de-
posit, named «Weihe» (52° 50" N / 60° 23" O).
A 2,98 m deep core was drilled nearly at the
centre of the depression. Approximately every
10 cm samples were been taken and prepared
for pollen analysis according to the methods
described in Faegri, Iversen [1989]. A chronol-
ogy was obtained with the help of six '“C-dates,
measured in the Curt-Engelholm-Center in
Mannheim (Germany) by Dr. B. Kromer. These
results were calibrated into calendar years with
the OxCal 4.1 calibration program (see table).
The dating of the pollen zones is done by inter-
polation of the calibrated '“C data.

For the purpose of this publication, we only
use summary pollen diagrams. Fig. 1 shows the
ratio AP (Arboreal Pollen) / NAP (Non-Arbo-
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"C-data profile «Weihe»

Laboratory %ifrgl age BP 8"*C Cal 1 Sigma Cal 2 Sigma
MAMS 11743 87-89 1578 + 35 —242 433-534 AD 410-560 AD
MAMS 11741 127-129 1705 + 37 -27,4 260-393 AD 248-414 AD
MAMS 10880 151 1989 + 26 =227 36 BC-52 AD 44 BC-66 AD
MAMS 10881 207 2241+ 26 22,7 381-232 BC 390-206 BC
MAMS 11513 245247 | 2194 +21 354-203 BC 362—-196 BC
MAMS 11742 273-275 2483 + 53 —25,6 762-524 BC 776414 BC
Pollen diagram "Weihe"
summary diagram and selected local pallen types
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Fig. 1. Profile «Weihey: ratio AP (Arboreal Pollen) / NAP (Non-Arboreal Pollen)
and the main components of the local vegetation

real Pollen), being indicative for the propor-
tions of woodland versus treeless vegetation
(e. g. steppe) and the main components of the
aquatic and reed bed vegetation. They give in-
formation on the vegetation at the lake shore,
which is highly sensitive to disturbances by the
trampling of (domesticated) animals. Fig. 2
shows the three main components of the steppe
vegetation (wormwood, grasses and cheno-
pods) added up to 100 %.

Limnic sedimentation began around 600 BC
and lasted for about four centuries. Then, at a

depth of 210 cm, peat formation started and has
continued until today. In the pollen diagram,
however, only the period until 400 AD will be
discussed.

Six pollen zones can be distinguished.

Zone 1 (288-263 cm) 600475 BC

The pollen spectrum is dominated by Non-
Arboreal Pollen (NAP). They reach about 80 %
of the regional pollen sum and mainly represent
steppe vegetation, with wormwood (Artemisia
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Fig. 2. Profile «Weihe»: the three main components of the steppe vegetation
(wormwood, grasses and chenopods)

spec.), grasses (Poaceae) and chenopods
(Chenopodiaceae). Arboreal Pollen (AP) is
represented by pine (Pinus, 10—13 %) and birch
(Betula, 7-9%). Moreover, there are single pol-
len grains of alder (4/nus), oak (Quercus) and
elm (Ulmus). The local vegetation is hardly
represented in the pollen spectrum of this pol-
len zone.

Zone 2 (263-232 c¢cm) 475-300 BC
The AP/NAP-ratio remains the same, but

the proportions within the steppe pollen types
change. Wormwood decreases to its lowest

level in favour of grasses and chenopods.
Within the local pollen spectrum the increase of
water lily (Nymphaea alba type) shows a trans-
formation of the trophic level from the water
into more mesotrophic conditions. Simultane-
ously the pollen curves of arrowhead (Sagit-
taria sagittifolia) and burr reed (Sparganium
emersum type) are increasing.

Zone 3 (232-202cm) 300-175 BC
With 35 % AP reaches its highest value, the

pollen curves of the steppe indicators return to
the values of Zone 1. Within the local pollen
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spectrum, aquatics increase to their maximum.
Water lily (Nymphaea alba type) decreases
whereas the yellow pond lily (Nuphar lutea)
increases. The ultimate peak in burr reed
(Sparganium emersum type) reflects the devel-
opment of extensive burr reed vegetation along
the lake shore.

Zone 4 (202-165 cm) 175-0 BC

AP decreases, pollen of steppe plants in-
creases — especially grasses and chenopods. In
the local vegetation a gradual decrease of the
pollen values of aquatics and reed bed is per-
ceptible. At the same time the pollen curve of
sedges (Cyperaceae) increases.

Zone 5 (165-145 cm) 0 BC-100 AD

The AP/NAP-ratio remains the same, but
the pollen values of Betula decrease and those
of Pinus increase. Within the pollen spectrum
of steppe plants, wormwood reaches its highest
values, whereas grasses and chenopods fall
back to their lowest level. The local vegetation
is hardly represented in the pollen spectrum.
No disturbance of the local vegetation is no-
ticeable.

Zone 6 (145-100 cm) 100-400 AD

A sharp change is visible in the components
of the steppe vegetation. The curves of grasses
and especially from chenopods rise, and the
curve of wormwood falls to the same level as in
Zone 2. There is a strong rise of the pollen
curve of sedges (Cyperaceae).

The vegetation pattern of Siberia is mainly
determined by the macroclimate. In the Trans-
Ural and the Western Siberian lowlands the
boundaries between vegetation zones are highly
sensitive to minor climatic change. Small
changes in precipitation, in length of the grow-
ing season or in summer temperature could
provoke an extension of the steppe woodland
towards the south, or an extension of the
chenopod steppe in the northern direction.
Comparable events could have happened in the
valley of the Karagaily-Ajat with its well de-
veloped feather grass steppe, situated between
the taiga in the north and the chenopod-steppe
in the south. However, those susceptible eco-
systems not only react on climatic change, but
also on disturbances caused by human activities
like animal husbandry or arable farming. There

is much archaeological evidence of a strong
human presence during the preceding Bronze
Age [Koryakova, Epimakhov, 2007; Krause
et al., 2010]. But unfortunately, in contrast to
Early Iron Age settlements further north, no
settlement and only a few barrows are known
here from the subsequent Iron Age. Nonethe-
less it can be assumed that in the Iron Age as
well, an utilisation of the feather grass steppe,
at least as pasture, took place.

Thus, one of the central questions in reveal-
ing the vegetation history of the Trans-Ural
steppe is whether the vegetational change regis-
tered in pollen diagrams was caused by climate
or provoked by man and his livestock. To dis-
cuss this, it is necessary to know the primary
natural vegetation and how it is reflected in the
pollen rain. A study of the surface pollen sam-
ples of the present vegetation of southern Sibe-
ria [Pelankova et al.,, 2008] shows that the
steppe has its own distinctive pollen spectrum
which stands out against all other vegetation
zones. Characteristics are: AP-values < 50 %,
Artemisia > 17 % and Chenopodiaceae >1,3 %.
Our own pollen surface samples from the
steppe around Olgino corroborate that picture.

In the pollen diagram «Weihe» no section
shows AP-values surpassing 40 %, neither 4r-
temisia-values below 20 %, or Chenopodia-
ceae-values below 2 % (fig. 2). According to
the criteria of Pelankova et al. [2008] we can
assume that the landscape around the Kara-
gaily-Ajat was a wormwood-rich grass steppe
between 600 BC and 400 AD. Like today,
small patches of woodland were distributed on
sites with more favourable groundwater condi-
tions. In contrast to the studies by Zakh et al.
[2008; 2010] in the Tobol-Ishim region, which
indicate large scale landscape restructurings in
the Subatlantikum, our investigations show no
noticeable climatically driven shift of the vege-
tation zones in the period from approximately
600 BC until 400 AD.

Fig. 3 shows the recurrent change in the pol-
len values of Artemisia, chenopods and grasses
within the steppe pollen assemblage. Climatic
change has often been made responsible for this
phenomenon, but other factors like pasturing
should also be taken into account. Pastur-
ing domestic animals exerts enormous influ-
ence on the steppe vegetation, as could be ob-
served during the last century. Overgrazing,
especially by sheep, has led to a large-scale and
strong degradation of the natural steppe ecosys-
tem, even to the point of its entire loss. Over-
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Fig. 3 (photo). Small pond surrounded by wet meadows in the floodplain

grazing is the chief reason for a loss of plant
diversity, the opening of the plant cover and a
change in dominance of the leading plant spe-
cies. Grazing in a natural feather grass steppe
leads in the first place to an increase of Ar-
temisia. Other, more grazing resistant species
of wormwood and also of grasses can spread.
Increasing pasturing pressure also leads to the
establishment of knotweed (Polygonum avicu-
lare) and chenopod-species at the expense of
wormwood [Liu et al., 2006]. Pasturing also
has consequences on the aquatic vegetation, as
soon as the animals use the ponds as watering
place. First the shore vegetation will be tram-
pled by animal hoofs. This results in the replac-
ing of the natural sedge reed and reed bed vege-
tation by more trampling-resistant vegetation
types like the arrowhead/burr reed vegetation
(Sagittario-Sparganietum emersi) with arrow-
head (Sagittaria sagittifolia), common water
plantain (Alsima plantago-aquatica) and burr
reed (Sparganium emersum) [Krause et al.,

2010]. As a consequence of watering animals
the water pollution rises and we find a plant
community with higher nutrient claims.
Changes in the local pollen assemblage can
therefore be used as evidence for the degree of
pasturing.

During the period from 600 until 475 BC
the valley of the Karagaily-Ajat was predomi-
nated by a wormwood feather grass steppe.
At the sampling point of the «Weihe» profile a
pond with open water was present, lined by
a narrow sedge bed. No disturbance of the ri-
parian vegetation is noticeable, although it has
to be considered that wild animals could have
used the pond as watering place. Around
475 BC a strong increase of grasses started and,
to a lesser extent, also of chenopods. One can
also detect first pollen grains from knotweed
(Polygonum aviculare).This change of the
vegetation suggests an increased level of pas-
turing. The rise of grass pollen values could
imply an expansion of moist meadows near the
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site. These meadows, distributed on the flood
plain along the river and created by grazing are
the best and most productive feeding grounds
for livestock (Fig. 3).

The local pond vegetation is changing con-
currently. The increase of water lily (Nymphaea
alba type), documents a change of the trophic
level to more mesotrophic conditions. The in-
crease of the pollen curves of arrowhead (Sagit-
taria sagittifolia) and burr reed (Sparganium
emersum type) shows the establishment of the
arrowhead/burr reed vegetation (Sagittario-
Sparganietum emersi), which points to tram-
pling of the vegetation by livestock. The vege-
tation succession of the pond as well as the
transformations within the steppe show a strong
increase of the grazing pressure around 475
BC, probably caused by Iron Age Man and his
livestock.

In the period from 300 BC to 175 BC, the
pollen curves from Artemisia, chenopods and
grasses behave more or less in the same manner
as before (Zone 1). The immediate surround-
ings of the sampling site, however, show an
even stronger disturbance of the reed bed vege-
tation than before. The burr reed pollen values
reach their maximum. Water lily (Nymphaea
alba type) decreases whereas the yellow pond
lily (Nuphar lutea) increases pointing to a fur-
ther rise of the trophic level of the water from
mesotrophic to eutrophic. Pasturing pressure on
the Weihe site reaches its peak.

The strong increase of grasses and, to a
lesser extent, also of chenopods at the begin-
ning of zone 4, in combination with the local
pollen assemblage, show renewed pasturing
activity, but only for a short period. From about
100 BC on both the steppe plants and the local
vegetation show a diminution of pasturing. The
simultaneous increase of the pollen curve of
sedges (Cyperaceae) is an indication that natu-
ral sedge reed with among others tufted sedge
(Carex elata) could regenerate. During the first
century AD signs of pasturing are at their low-
est level. From the pollen analytical results one
may conclude that hardly any human activities
were left in the Karagaily-Ajat valley.

The next activity phase started around 100 AD
with a strong decrease of wormwood and a
brief but significant expansion of grasses and
chenopods. Pollen grains of knotweed (Poly-
gonum aviculare) and sorrel (Rumex spec.) ap-
pear once more and document renewed human

presence. Anthropogenic activities even lead to
the deposition of a thin sand layer in the de-
posit. Afterwards the sedge reed vegetation re-
generated.

The above we presented the first results of
new palynological studies in the Trans-Ural.
It is an attempt to interpret the complex vegeta-
tion history of this area situated between steppe
and taiga and between mountains and lowland.
Our studies show that in this sensitive area cli-
matic change alone is not sufficient to explain
vegetational change and human impact should
be considered to a greater extent. Our emphasis
is to show the consequences of animal hus-
bandry as explanation for the recurrent trans-
formations in the vegetation development.
Nevertheless, it should be stressed that this fac-
tor is not permissible to be seen as the one gen-
eral explanation for ecological change.
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APXEOINMAJIMHOJIOT'MYECKHUE UCCJIEJOBAHUS B 3AYPAJIBE

PexoHCTpyKILUST OCHOB KHU3HEEATEIBHOCTH YeJIOBEKA MIPEANONaraeT 1 MpUBJICUEHHE KOPITyca HCTOYHHUKOB T10 MaJieo-
6oTannke. O4EeBUIHO, YTO PACTEHUS] — 3TO HE TOJBKO Cpefga OOMTaHMS APEBHHUX KOJUIEKTHBOB, HO M BaXKHBIH 3JIEMEHT
BCEH IKOCHCTEMBI, TOCKOIbKY HArSIHO OTPaXkKaeT CTENEHb BO3AEHCTBHS aHTPOIOTEHHBIX (haKTOPOB (pa3BeAeHHE CKOTa
u/ W 3emienenue). ApxeoOOTaHWYECKHe HCCIENOBAHMUS B IEJIOM M aHAIU3 IBUIBIBI X MaKpOOCTATKOB B YaCTHOCTH
MO3BOJISIIOT PEKOHCTPYHPOBATH OKPYIKAIOIIYIO Cpely. B cTemHBIX 9KOCHCTEMaxX OJHUAM U3 aKTyaJbHBIX SBISIETCS BOIIPOC
JIpeBHEro xwu3HeoOecneueHus. HeCOMHEHHO, YTO pa3BeAeHHEe CKOTA — BAXKHBIN JIEMEHT XO3HCTBA JPEBHUX KOJICKTH-
BOB, HO HPaKTHKOBAJIOCH JH 3eMIIC/CIINE U B KaKOM 00beMe? DTO OIUH M3 MHOTHX acleKTOB COBMECTHOIO HAYy4HO-
HCCIIEI0BATENICKOTO TPOEKTA, OCYILIECTBIAEMOro yueHbIMu Ypanbckoro otaenenus PAH (r. ExatepunOypr) u yHuBep-
cutera uM. ['ere (r. ®pankdypr-Ha-Maiine). JlaHHBINA TpoeKT, moaaepkanHelil I epmanckum HayuHbiM obmectBoM (DFG)
u Poccuiickum ¢onmoMm ¢yHmamenTanbHbIX HccienoBanuii (PODUN), npeamonaraeT peKOHCTPYKLUUIO HCTOPHU KU3HU
MOCEJICHHH, OCHOB JKN3HE00ECTICUCHHU S, OKPYIKAIOIIEH cpepl 1 TaHAMA(PTOB B 30Xy OpPOH3HI (CHHTAIITHHCKAS W METPOB-
ckast KynbTypsl KOxkHOro 3aypainbs) Ha mpuMmepe MHUKpopaiiona nonussl p. Kaparaitns-Ast. Hactosimast crates npen-
CTaBIISCT NPEIBapUTEIILHEIE PE3YNIBTATHI TATNHOCTPATUT padHIECKIX MAaTePHAJIOB, IPOUCXOSIINX U3 HEOOIBIIOTO BOJO-
eMa Ha HCCIIeyeMOoil TeppUTOpHU. AHAIN3UPYEMbIe OTIIOKEHHS AATHPYIOTCs mpubnusutensao VI B. 1o H. 3. — IV B. H. 2.
(paHHecyOaTIaHTUYECKUI IEPUOLT).

Kniouesvle cnosa: 3aypanbckas CTEIb, PAHHHUN JKEJIE3HBIN BEK, MATMHOJIOTHS, )KHBOTHOBOJICTBO, TACTOMIIIA.



