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ABSTRACT

Starczynéw ,Desert” is located in the eastern part of the Silesian Upland (southern Poland) and makes a compact area with
the occurrence of aeolian sands, which till the 1960s. were intensively blown. Its flat surface is diversified by many dunes of
different shapes and sizes. Aeolian coversands are formed here as a cover of changing thickness. The ,desert” is not a typical
dry climatic area. The term Starczynéw ,Desert” refers to the area of occurrence of bare sands and aeolian processes and
makes a geographical name that can be found on topographic maps. Its development was conditioned by human activity,
where since the Middle Ages dense forest areas have been cut to obtain timber for the needs of contemporary mining and
metallurgy of lead and silver ores causing the activation of aeolian processes at sandy substratum, built from the Vistulian
proluvial-deluvial deposits. In the formation of the aeolian relief of Starczynéw ,Desert” it is possible to distinguish some
stages of intensive wind activity: the 13th-15th centuries, the 16th-17th centuries, the turn of 18th and 19t centuries, the turn of
20th and 21st centuries. In present times human interference in the environment of Starczynéw ,Desert” consists of fixing
sandy areas to protect them from deflation. Human damage exists here in the aeolian relief through terrain levelling
and building fire escape roads. In the north-eastern part of the ,desert” sand was exploited, therefore a sandpit
appeared. This area was subject to the activity of mining for Zn-Pb ores, which caused numerous collapsed cones. In the last
few years this part of the ,desert” was properly reclaimed.
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1. Introduction

Human being is considered to be one of the most
important factors changing the Earth, especially
in areas where rich mineral resources occur. One
of signs of this activity is cutting large areas of forest,
which often leads to the uncovering of the sandy
substratum and this facilitates the development of
aeolian processes, creating fields for deflation
and accumulation of sandy material. The author
focuses on presenting how anthropogenic pressure
has influenced the formation of aeolian relief in
Starczynéw ,Desert”.

2. Study area

Starczynéw ,Desert” is located in the eastern
part of the Silesian Upland (southern Poland) and
occupies the southern part of the widely understood
Bledéw Desert (Koziot, 1952) of small area (about

5 km?) located between Bukowno in the west and
Olkusz in the east. From the north it is limited by
the Baba river, from the south-west by the Sztota
river, from the east and south-east by the Upper
Jurassic (Jz) cuesta (Fig. 1).

The age and genesis of sandy deposits of this
area was the subject of many studies. The majority
of authors consider that sands were accumulated
here during the Middle Polish glaciation (e.g. KozIot,
1952; GILEWSKA, 1972). LEWANDOWSKI & ZIELINSKI
(1990) relate the age of these deposits to three
glaciations: Oder, Warthe and Vistulian.

The genesis of sands in the eastern part of the
Silesian Upland is complicated, because there can
occur deposits of fluvioglacial origin (e.g. Koziot,
1952; GILEWSKA, 1972), fluvial-proluvial (e.g. SZCZYPEK
& WACH, 1989; LEWANDOWSKI & ZIELINSKI, 1990),
fluvial, proluvial-deluvial (SENDOBRY & SZCZYPEK,
1991). Therefore it is possible to assume that
deposits in the neighbourhood of Olkusz are of



fluvial-proluvial origin (LEWANDOWSKI & ZIELINSKI,
1990; SZCZYPEK ET AL., 1994).

On the basis of earlier studies by the author
(PEEKA, 1994; PEEKA-GOSCINIAK, 1999, 2000a)
consisting of the analysis of meteorological data
and results of field measurements it is possible to
state, that the study area was mostly subject to
winds from the widely understood western sector.

5 km

Fig. 1. Location of Starczynéw ,Desert”
3. Methods of research

To achieve the intended aim the author
conducted many studies of inhouse and field
character. Inhouse investigations consisted of
collecting and analysing source materials: available
literature and topographic maps from different

STARCZYNOW “DESERT”

time periods, whereas field investigations consisted
in making geomorphological surveys and drawing a
geomorphological sketch of the study area.

4. Aeolian relief of Starczynow ,Desert”

Starczynéw ,Desert” makes a compact area of
occurrence of aeolian sands. Its flat surface is
diversified by many dunes of different shapes and
sizes. Dunes are grouped into distinct parallel
belts (Fig. 2). In the neighbourhood of the cuesta
they change character and occur in a form of
small, irregular dunes of meridian course. The most
distinct is the central dune belt, where longitudinal
dune predominates. This belt divides the ,desert”
into two parts - northern and southern. To the
northern part belong the transverse dune located
in the west of the study area and numerous but
small logitudinal dunes occurring in the north-
eastern part of the ,desert”, whereas to the
southern part - large barkhan-like dune and
numerous depressions without drainage of
different shapes and sizes (PELKA-GOSCINIAK, 1996).
It is possible to state, that the northern part has
a mostly accumulative character, whereas the
southern part - rather deflative. Aeolian coversands
in the area of the whole ,desert” are formed as
a cover of changing thickness (Fig. 3). They are
characterised by monotonous, slightly waved surface,
varied by shallow and rather irregular depressions
and small hillocks (PELKA-GOSCINIAK, 2000a).

0 0.5 1 km

Fig. 2. Present-day relief of Starczynéw ,Desert”
1 - rivers; 2 - river valleys; 3 - concreted river channel; 4 - erosional scarps; 5 - aeolian coversands; 6 - dunes;
7 - depressions without drainage; 8 - slopes; 9 - flat-topped surfaces of slopes; 10 - karstic relict hills; 11 - alluvial fans;
12 - erosional-denudational valleys; 13 - reclaimed area after collapse cones; 14 - reclaimed area of sandpit



Fig. 3. Aeolian coversands in Starczynéw ,Desert” (J. Petka-Gosciniak)

5. Human activity and aeolian relief
of Starczynow ,Desert”

At the end of the Pleistocene and in the Holocene
wind activity in the Starczynéw “Desert” caused
the transformation of features of sandy deposits
and the formation of numerous aeolian landforms
(PELKA, 1992; PELKA-GOSCINIAK, 200043, b). Before
the 12t century this area was covered by dense
forests (MICHALIK, 1985). Later the forest cover was
disturbed and sandy substratum was uncovered
due to demand for timber to heat in contemporary
lead and silver works located in the neighbourhood
of Olkusz. According to documented historical data
in the mid-13th century in this region the local
population exploited deposits of ores occurring in
the Middle-Triassic ore-bearing dolomites (e.g.
LABECKI, 1841; STASzIc, 1955; MOLENDA, 1963;
KIRYK & KOLODZIEJCZYK, 1978; KrLYSINSKA, 1985;
Szczypek & Wach, 1991; RAHMONOW, 1999; PELKA-
GOSCINIAK, 2000b; DULIAS ET AL., 2008 and others).
Intensive mining and metallurgy developed here in
the 13th--15t centuries required large amounts of
timber for melting processes and for timbering of
deep shafts and the only material for ore melting
was charcoal. Therefore it is clear that the
neighbouing forests provided the source material
for this production. Destroying the forests and
the uncovering of sandy deposits caused the
activation of aeolian processes under the influence
of westerly winds (PELKA-GOSCINIAK, 2000Db).

So, it is possible to assume that the Starczynow
sDesert” could be formed in that period. It is
confirmed by the occurrence of aeolian deposits.
The beginning of the accumulation of these
deposits happened in the mid-15t century, which
is proved by the age of charcoal (480+ 50 BP)
(Gd-4253), occurring at the floor of the layer of near-
questa sandy deposits (SENDOBRY & SZCZYPEK, 1991).
The aeolian relief formed in that period remained
during the following centuries.

The next stage of intensification of the aeolian
processes occurred in the latter part of the 16t
century due to water draining by means of draining
adits. It caused the further cutting of forest in order
to obtain the timber for the necessary equipment-
timbering, gins, trays and roofs (ABT, 1957).
Owing to uncovering the sands were activated
again and the earlier aeolian relief was remodelled.
This process was additionally facilitated by
overdried deposits of substratum as a result of
the lowering of the ground water horizon connected
with adit building.

The end of the 17t and the beginning of the 18t
centuries are considered to be the period of
complete collapse of ore mining in the region of
Olkusz. In that period the vegetation succession
and fixing of existing aeolian relief could have
taken place.

At the turn of the 18th and 19t centuries the
mining works were intensified owing to the zinc
metallurgy and this was the reason for the renewal
of deforestation there. In that period sands started
to cover up plough lands and yards in front of
houses from the south and the south-west. This was
why the head of the administrative district asked
the Radom governor to carry out the necessary
planting of pines at dunes surrounding the town
(MOLENDA, 1963; RAHMONOW, 1999).

In 1815 Stanistaw Staszic wrote: Olkusz is an
immeasurable eye surrounded by the sand sea,
whereas in 1841 year LABECKI reported, that it is
difficult on the Polish land to find places less fertile
and more similar to desert than the neihhbourhood
of Olkusz (DULIAS ET AL., 2008). This statement is
fully confirmed by Karta geognostyczna Zagtebia
Weglowego w Krolestwie Polskim made by
HEMPEL in 1856 (Fig. 4).

In 1902 WYEBERG referred to the description of
ROEMER (1870): To the south of village of Starczynéw
(6 versts from Olkusz) sandy dunes rise. They are
10-20 feet high and loosely covered by pine forest.



“Plastowaja karta polskowo kamiennougolowo
basiejna” made by Gatowski and LEMPICKI in 1891
(Fig. 5) and “Spezialkarte der Ostereichhisch-
Ungarischen Monarchie” from 1906 (Fig. 6).

Beyond them a wide sandy plain, devoid of
vegetation extends, at a distance of a 1/4 to % of a
mile from the dunes it is surrounded by pine forest.
In such a form this picture was presented in

1856
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Fig. 4. Area of Starczynéw ,Desert” in 1856 (on the base of Karta geognostyczna Zagtebia Weglowego
w Kroélestwie Polskim made by Hempel)
1 - sandy areas without vegetation; 2 - forests; 3 - sandy areas with rare vegetation cover

1891

1

Fig. 5. Area of Starczynéw ,Desert” in 1891 (on the base of Pfastowaja karta polskowo kamiennougolowo
basiejna made by Gatowski and Lempicki)
1 - sandy areas without vegetation; 2 - forests; 3 — water-logged areas; 4 - railway line

1906
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Fig 6. Area of Starczynéw ,Desert” in 1906 (on the base of Spezialkarte der Ostereichhisch-Ungarischen Monarchie)
1 - sandy areas without vegetation; 2 - forests; 3 - water-logged areas; 4 - railway line

In the 1920s. and 1930s. the ,desert” still
remained as an area of drift sands (SujkowsKi, 1928),
which covered the trees located at the desert
borders up to 2/3 of their height. Sometimes only
the upper parts of tree branches protruded from
the sand (BAK, 1968). At that time STECKI (1935)

wrote, that to the south-west of Olkusz spreads a
sand belt called by local people as ,trashy sea”
because an illusive mirage in the form of a sheet
water was observed here.

In the 1940s. and 1950s. the study area was still
subject to the free wind activity. STROZECKI (1991),



referring to the description of SOSNOWSKI from
1955 informed us that at the surface of the
Starczynéw sands there are small terrain waves
and ups and downs, and at its borders there are
large dunes and cones over the branching pines.
Large branches of these trees bite into the sand by
claws of long, protruding roots, which give them
the strength to fight against overpowering strong
winds and dry sand storms. And they are frequently
transformed into rising whirl sand-spots and
clouds, which shut out the view like fogs and vapour
over water. The section of road connecting Bukowno
and Olkusz and cutting the ,desert” at a distance of
more than 1 km, is sometimes covered together
with ditches by sandy hurricanes as flat as snow
storms...

In 1974 LITEWKA informed us, that the surface
of Starczynéw ,Desert” is almost even, diversified
in some places by dunes and cones of sand enclosed
by vegetation, that protects from translocation
despite sand-spouts sometimes whirling here.

Therefore it is possible to state, that even in
the 1950s. the Starczynow ,Desert” made the
bare area of drift sands, which were freely blown
out here (RADOSZ, 1991). In the mid-20th century
the interference of human activity in this area
consisted of the fixing sandy surfaces by introducing
vegetation planting. Despite numerous attempts
at planting the vegetation increase was limited
because of the character of the parent rock and
air pollution. Effects of these activities were very
small pines Pinus sylvestris, Caspian willow Salix
acutifolia, downy mountain willow Salix arenaria,
grey alder Alnus incana and common birch Betula
pendula (BAK, 1968).

After fires in 1992 and 2013 the Starczynow
»desert” could be a potential deflation field for a
short time. The uncovered substratum was again
subject not only to deflation but also to the processes
of rill- and sheet-wash (PELKA-GOSCINIAK, 2000a).

The slow rebuilding of the tree stands is
hindered by a low natural soil fertility, strong
contamination by heavy metals and the occurrence
of depressive cones.

6. Conclusions

The development of aeolian relief of Starczynéw
sDesert” was conditioned by human activity.
Since the Middle Ages it has been subject to
human pressure. Deforestation by humans caused
the uncovering of a sandy substratum, creating
conditions for activation of wind processes.
Aeolian factor caused the origination of various
accumulation and deflation landforms, which
were remodelled and transformed many times

(DULIAS ET AL., 2008). In the formation of aeolian
relief of Starczynoéw Desert it is possible to
distinguish the following stages:

(1) 13th-15th centuries - intensification of wind
activity owing to wasteful forest economy to
gain charcoal for needs of metallurgy of
silver and lead ores,
16th-17th centuries — animation of aeolian
activity at bare sandy substratum due to
renewed forest cutting for the needs of adit
building,
the turn of the 18t and 19t centuries-
activation of aeolian processes as a result of
deforestation for newly conducted mining
due to inventing zinc technology,
the end of the 20t century and the beginning
of the 21st century - area of desert as a
potential deflation field as a result of extensive
forest fires. The occurrence of natural wind
processes in a sandpit. (PELKA, 1994; PEEKA-
GOSCINIAK, 1999, 2000a).

In present times the human interference in the

environment of Starczynéw ,Desert” consists of

the fixing sandy areas to protect them from
deflation. Damage by humans existed here in the
aeolian relief through terrain levelling and building
of fire escape roads. In the north-eastern part of
the ,desert” sand was exploitated, so a sandpit
appeared. This area was subject to the activity of
mining of Zn-Pb ores, which effects were numerous
collapsed cones. In the last years this part of the
»desert” was properly reclaimed (WpPtYw.., 2012).

(2)

(3)

(4)
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