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As so ci ate Ed i tor: Wojciech Granoszewski

Ar chae o log i cal and geomorphological re search was car ried out in the area of a pre sumed hillfort in Wietrzno-Wola
Albinowska, Krosno dis trict, to de ter mine the or i gin and na ture of the earthen ram parts vis i ble at the sur face and to de scribe
the changes they have un der gone over the past cen tu ries. The oval for ti fi ca tions have di men sions of 420 x 460 m and an
area of >16 ha. The NW sec tion of the hillfort was ex am ined us ing two trial ex ca va tions. Rel ics of the for ti fi ca tion take the
form of a par tially pre served earthen ram part, dam aged by sub se quent geomorphological pro cesses and ag ri cul tural ac tiv i -
ties. The char ac ter is tics of the sed i ments build ing the earthen ram part show that these are of anthropogenic or i gin. The
hillfort in Wietrzno, due to its form, size and set tle ment con text, can be as so ci ated with the Late Bronze Age to Early Iron Age
in ter val.
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INTRODUCTION

Ar chae o log i cal re search sup ple mented by geomorpholo -
gical stud ies in the east ern part of the Pol ish Carpathians (the
Jas³o-Sanok De pres sion) has a rel a tively short his tory. The first
stud ies date back to the end of the last cen tury and fo cused on
Neo lithic bar rows lo cated in the Warzyce Ridge, in clud ing their
lithostratigraphic char ac ter is tics, and the nat u ral geomorpholo -
gical pro cesses ob served on their earthen mounds (Komornicki 
et al., 1990). In ter dis ci plin ary stud ies, com bin ing ar chae o log i -
cal, geomorphological and palaeobotanical re search, have re -
con structed changes in ter rain mor phol ogy, veg e ta tion and soil
cover in the Low Beskid, that oc curred dur ing pe ri ods of pre his -
toric set tle ment, pri mar ily as a re sult of hu man ac tiv ity
(Szczepanek, 1987, 2001). These stud ies also en com passed
rock raw ma te rial de pos its and their in flu ence on the lo ca tion of
flint work shops (Koszarski, 2001). Geomorphological stud ies
com bined with geo phys i cal anal y sis have also been used to ex -
plain the or i gin of earthen mounds in the area of Dukla and
Wietrzno (Gêbica et al., 2021).

In 2021, ex ca va tions and geomorphological stud ies were
car ried out at site no. 23 in Wietrzno-Wola Albinowska, in the
Jas³o Foot hills (Krosno dis trict). The site is lo cated in the north -
ern part of the vil lage of Wietrzno, in the Wola Albinowska ham -
let (pre vi ously known as Wola Obrwinowa; His tor i cal-Geo -
graph ical Dic tio nary of Pol ish lands in the Mid dle Ages). The
first men tions of the vil lage ap pear at the end of the 14th cen -
tury and con cern its es tab lish ment un der Magdeburg law
(Sarna, 1898).

The main aim of the re search was to iden tify the or i gin and
na ture of earthen for ti fi ca tions within the area of the pre sumed
hillfort, to es tab lish their anthropogenic or i gin, and to de scribe
the changes they un der went over the past cen tu ries. Re gard ing 
the con ser va tion in ven tory, site no. 23 (area AZP 112-73/86) is
des ig nated as a set tle ment trace from the Bronze Age (Ginalski 
and Muzyczuk, 1991). There fore, one of the goals was to con -
strain the age of the em bank ments (ram parts) of the hillfort.

RESEARCH METHODS

ARCHAEOLOGICAL RESEARCH

Ar chae o log i cal re search was con ducted ac cord ing to the
meth od ol ogy es tab lished for this type of site (see MoŸdzioch,
2019; Misiuk et al., 2020). Ex ca va tion trenches were de signed
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per pen dic u lar to the course of the hillfort for ti fi ca tions, in or der
to en com pass not only the ram part but also the zone at its foot.
Ex plo ra tion of lay ers was car ried out man u ally ev ery 20 cm.
Move able artefacts (ce ram ics) and sam ples were lo cated
three-dimensionally within each ex plo ra tion unit. Trench ex plo -
ra tion was car ried out un til reach ing the sub soil, i.e., the nat u ral
lay ers that did not con tain or cover anthropogenic re mains.
Field stud ies were sup ple mented by an anal y sis of land forms
us ing avail able his tor i cal maps from the late 18th cen tury (Aus -
trian 1:28,800 from 1861–1864, 1869–1887, and 1:2,880 from
1851; top o graphic maps 1:10,000 from 1965) as well as ae rial
pho to graphs taken in 1944 (scale 1:16,000) and orthophoto -
maps from 2003.

GEOMORPHOLOGICAL RESEARCH

The geomorphological anal y sis of land forms within the ar -
chae o log i cal site and its im me di ate vi cin ity were per formed. Its
ba sis was to de ter mine the morphometric pa ram e ters of the
forms (shape, height, width, slope, depth of cut, etc.), to de fine
their gen e sis (nat u ral forms, shaped by nat u ral geomorpho -
logical pro cesses of ero sion and ac cu mu la tion; and anthropo -
genic forms, re sult ing from hu man ac tiv i ties), as well as to con -
strain the age of the forms. The anal y sis also in cluded a
lithological de scrip tion of the de pos its ex posed in two trenches
through the earthen ram part and their ge netic in ter pre ta tion.
Mac ro scopic anal y sis of the sed i ments in cluded grain size
anal y sis was per formed us ing a Malvern Mastersizer 3000 la -
ser dif frac tion par ti cle size analyser. The clas si fi ca tion of rock
frag ment sizes ac cord ing to Udden (1914) and Wen tworth
(1922) in the mod i fi ca tion by Urbaniak-Biernacka (1975) was
used. Sta tis ti cal pa ram e ters of grain size in the phi scale ac -
cord ing to Folk and Ward (1957) were also cal cu lated: mean
grain di am e ter (Mz), sort ing (d1), skew ness (Sk1), and kurtosis
(KG), us ing the Gradistat 5.11 PL beta pro gram for cal cu la -
tions. In ad di tion to sed i ment grain size, the amount of cal cium
car bon ate was mea sured us ing a Scheibler ap pa ra tus, while
the con tent of car bon (and there fore sub se quently or ganic mat -
ter) was de ter mined with a VarioMicro Cube CHN el e men tal
an a lyzer.

RADIOCARBON DATING

Two sam ples of char coal dis cov ered in ex ca va tion trench
no. 1 and 2 were ra dio car bon dated, at the Ab so lute Dat ing
Lab o ra tory in Ska³a near Kraków. Ra dio car bon data cal i bra tion
and sta tis ti cal mod el ling were per formed us ing the OxCal
v.4.4.4 pro gram, us ing the INTCAL20 cal i bra tion curve (Reimer 
et al., 2020). The cal en dar years pro vided in the pa per in clude a 
stan dard prob a bil ity dis tri bu tion of 68.2% (Millard, 2014).

LOCATION OF THE SITE

The study area is lo cated on the south ern edge of the
Jas³o-Sanok De pres sion within the Outer Flysch Carpathians
(Fig. 1; Starkel, 1972a, b, 2001). Geomorphologically, it con sti -
tutes the south ern part of the Jas³o Foot hills, di vided here into
the Faliszówka Pla teau (or Kobylany) and the Pachanowa
Ridge to the south (Gilewska, 1986). It bor ders the Jas³o Ba sin
to the west and the Targowiska Hills to the east. The char ac ter -
is tic fea tures of land forms in this re gion are flat tened par al lel
ridges in ter sected by par al lel val leys be long ing to the catch -
ment area of the Jasio³ka and £êcki Potok rivers (a right trib u -
tary of the Iwielka River; Chowaniec et al., 2002a, b). The al ti -
tudes range from 534 m a.s.l. (in the vi cin ity of Franków Hill in

Nadole) to ~290 m a.s.l. near the vil lages of Makowiska and
Soœniny. The high est el e va tions on the Kobylany Pla teau are
Dzwonnicka (407 m a.s.l.), Dzia³ (413 m a.s.l.), Grodzisko
(426 m a.s.l.), and the high est peak, Franków (534 m a.s.l.).
The el e va tion dif fer ences (denivelations) in the area av er age
50-90 m, with max ima reach ing up to 150 m.

Geo log i cally, the area dis cussed is lo cated within the
Silesian unit (the south ern part of the Iwonicz-Zdrój-Draganowa 
folds) dated to the Cre ta ceous (Fig. 2; Œwidziñski, 1953;
Jankow ski and Kopciowski, 2006, 2014). The dom i nant rock
for ma tions are the lower Krosno Beds (sand stones and shales)
of the Paleogene. In ad di tion, in the hilly pla teau ar eas, there
are the Inoceramian Beds (Cre ta ceous-Paleogene), the
Menilite Beds and tran si tional beds, as well as the Hi ero glyphic
Beds (shales and sand stones), the Magura Beds, the
Ciê¿kowice sand stones and the Mszanka sand stones (all
Paleogene in age). The flysch for ma tions are over lain by Qua -
ter nary weath ered clays con tain ing sand stone clasts, 1–3 m
thick. The Jasio³ka, Wis³oka, and other smaller stream val leys
are filled with Qua ter nary al lu vial de pos its con sist ing of grav els
with a mix ture of sands, with the up per part built with al lu vial
loams and reach ing a thick ness of sev eral me ters (R¹czkowski
et al., 2002). On the steep est slopes, there are weath ered
loams and slope de bris, as well as ae olian loess and clayey silts 
(Wójcik, 2003).

DESCRIPTION OF THE SITE

The site oc cu pies a flat tened ridge with an el e va tion of
417 m a.s.l. and an ex ten sive slope de scend ing to the south at
al most 12° (Fig. 3A). The hill is lo cated be tween two
steep-sided V-shaped val leys through which two un named
streams flow. To the south, the hill is bounded by the slopes of a 
stream val ley marked on maps as the Albinowski Stream which, 
1.5 km far ther, flows into the Jasio³ka River (a trib u tary of the
Wis³oka River; Fig. 3B). The V-shaped val ley to the west has a
length of >800 m and is char ac ter ized by an un even thalweg. In
the up per part, over a sec tion of ~160 m, it is char ac ter ized by
mod er ately steep slopes over lain by bog soils. The mid dle part,
al most 300 m long, has steep, asym met ri cal slopes cut down to
a depth of over 3 m, with in cli na tions ex ceed ing 50°. The val ley
carves into ex posed strata of the Krosno Beds with a NW–SE
course, cre at ing small steps in the bot tom, reach ing a depth of
0.8 m. In the lower part, the val ley wid ens and changes its di rec -
tion from N–S to NW–SE. In this sec tion, it takes the form of a
wide de pres sion with gen tle slopes.

The steeply de scend ing val ley lo cated to the east of the hill
is just un der 500 m long. In the up per part, it is nar row and in -
cised by up to 9 m into strongly weath ered rock lay ers. The
slopes are asym met ri cal. The left slope has a slightly gen tler in -
cli na tion than the right slope, of ~60°. The mid dle and lower
parts of the val ley are wide-bot tomed (up to 20 m across), form -
ing an ex ten sive ba sin.

On the slope de scend ing from the hill top to the east, there is 
a sunken line (hol lo way), marked on avail able maps from the
18th cen tury. The hol lo way con nects the vil lage of Wola
Albinowska with its ham let, Soœnina (Fig. 4B). It runs in N–S
and is par al lel to the val ley of the un named stream. Cur rently,
the road sur face in the hol lo way is hard ened and deeply in -
cised, reach ing a max i mum depth of 7 m in the lower part of the
slope where it ends with an em bank ment.

The pre served course of the hillfort for ti fi ca tions is cur rently
dif fi cult to re con struct un am big u ously based on field ob ser va -
tions. Much more in for ma tion is pro vided by la ser scan ning
(LIDAR) anal y ses of the ter rain sur face and by ae rial pho to -
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graphs (Fig. 5A). The hillfort ram parts are an ar ti fi cial form (em -
bank ments) with a slightly oval shape and a lon ger side on the
E–W axis reach ing ~460 m. The length of the ram parts mea -
sured N–S is ~420 m. The area in side the hillfort (in the yard or
majdan) cov ers >16 ha. Cal cu lat ing the ex act area cov ered by
the for ti fi ca tions is not pos si ble due to the de struc tion of the
ram parts in the south ern part of the site.

The for ti fi ca tion em bank ments were not marked on the first
maps from the par ti tion pe riod, i.e. the 18th and 19th cen tu ries
(Fig. 6A, B). It is very likely that the em bank ments were not eas -
ily vis i ble at that time and were not con sid ered at trac tive from a
mil i tary point of view. How ever, im por tant in for ma tion co mes
from the ca das tral map from 1851 (Fig. 6C). The plan shows ar -
a ble fields and mead ows in an open-field sys tem, cre at ing an ir -
reg u lar struc ture as so ci ated with the for mer ag ri cul tural econ -
omy (Nowak, 2022). Some fields have an elon gated out line,
where one side has an arc shape, tan gen tial to the edge of the
em bank ment. Such forms are par tic u larly vis i ble in the west ern
and east ern parts of the for ti fi ca tion. The slopes of the em bank -
ments and the roads in their vi cin ity were cov ered with veg e ta -

tion at that time. More over, the map from the third pho to graph
(Fran cis can-Jo seph pe riod) from 1869–1887 at 1:25,000 scalle
also re cords in for ma tion about the course of the de fen sive lay -
out.

The area of for ti fi ca tions shows sig nif i cant vari a tion in
hypsometric pro file (Figs. 3B and 5). In the north ern sec tion,
there is a clear pla teau ~430 m across, slop ing to wards the
south. Ap prox i mately half way through the pro file, there is a
slope of ~50–55 m to wards the south, i.e. to wards the
Albinowski Stream. At this point, the sur face has a slightly con -
vex shape. This slope is also char ac ter is tic of other ridges ex -
tend ing to Kobylany vil lage, at the dis tance of >3 km. Like the
form on which the hillfort was based, these are wide ridges,
char ac ter ized by flat tened sec tions of pla teaus and sep a rated
by nu mer ous V-shaped val leys per pen dic u lar to the main ridge.

The area in side the em bank ments is cur rently cul ti vated,
with larger and smaller plots of land (rang ing in size from 30 to a
max i mum of 100 ares), sep a rated by hedges, and with small
ag ri cul tural ter races. Un til the mid-1990s, the area was in ten -
sively used for ag ri cul ture, but it is now over grown, and for est is

4 Wojciech Pasterkiewicz et al. / Geo log i cal Quar terly, 2025, 69, 21

Fig. 2. Geo log i cal map of the pre-Qua ter nary de pos its (af ter R¹czkowski et al., 1992)
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Fig. 3. The study area with vis i ble ram parts of the hillfort in its cen tral part (Wietrzno-Wola Albinowska, site 23, Krosno dis trict;
A), lo ca tion of nat u ral (V-shaped val leys) and anthropogenic (road cuts) land forms in the vi cin ity of the hillfort ram parts; frames 

in di cate the places where the pho to graphs were taken in Fig ure 4 (B)



grad u ally en croach ing on the east ern and north ern parts of the
hillfort. Due to ag ri cul tural ac tiv ity and var i ous nat u ral pro -
cesses, the state of pres er va tion of the em bank ments cur rently
var ies. The great est changes to the ter rain af fected the south -
ern part of the hillfort, re sult ing from res i den tial and eco nomic
de vel op ment dat ing back to the 17th cen tury or even ear lier.
There fore, it is in ferred that a sec tion of the ram part, mea sur ing
350 m in length and cov er ing an area of ~1–1.5 ha, was de -
stroyed. The rem nants of the em bank ment are ei ther in vis i ble
or poorly vis i ble, mak ing it dif fi cult to de ter mine their course. On
the east ern side, the ram parts are slightly better pre served, with 
a small sec tion ~100 m in length vis i ble at the sur face. The
north ern part of the hillfort has also un der gone sig nif i cant
changes, with the ram part al most com pletely lev elled as a re -
sult of ag ri cul ture in the last two hun dred years and nat u ral
geomorphological pro cesses. The best-pre served part is the
west ern sec tion, which is 130 m long (Fig. 7). It is curved, with a
steep outer slope ~2.5–3 m high, slop ing at an an gle of ~50°. It
grad u ally de scends to wards the south and north, be com ing
only a few tens of centi metres high, and then dis ap pears on the
south west slope of the hill. The cop ing of the ram part has a
slightly dome-shaped top, lev elled on the in ner side of the for ti fi -
ca tion by ag ri cul tural work. At the foot of the ram part, there are
anthropogenic forms re lated to the de vel op ment of the sur face
in the Mod ern and con tem po rary pe ri ods. This in cludes an in -

ter mit tently used dirt road, which runs par al lel to the ram part for
~400 m (Fig. 4C). It is up to 3.5 m wide, un paved, shal lowly in -
cised, and cur rently over grown. The sur face shows ruts in some 
places, and some branches of the road cut across the ram part
per pen dic u larly or di ag o nally (Fig. 4D). They take the form of
road cuts made to fa cil i tate pas sage to the fields in side the
hillfort. Their depth is 0.5–0.7 m and width up to 2 m. Due to the
lev el ling of the slope by plough ing, it is dif fi cult to re con struct the 
orig i nal width of the ram part in side the yard.

A sim i lar anthropogenic form can be iden ti fied on the NE
side of the ram part, over a length of 130 m and a width of
~3–5 m (Fig. 4A). It has the char ac ter of a clear road cut up to
1.5 m deep with a bot tom width of 2.5 m. It has a trap e zoidal
shape in cross-sec tion, with sides cut by ruts. Orig i nally, this
road must have by passed the ram part, but prob a bly due to the
sur face be com ing boggy, its di rec tion was changed by dig ging
through the em bank ment, which was low at this lo ca tion.

EXCAVATIONS CARRIED OUT IN 2021

As part of the re search into the for ti fied set tle ment in
Wietrzno-Wola Albinowska, two trial ex ca va tions were made, in 
the north west ern part of the hillfort, near the slope de scend ing
to wards an un named stream, within plot no. 77 (Fig. 5A). Both
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Fig. 4. Roadcut in the north-east ern part of the hillfort in ter sect ing the ram part; cur rently un used and over grown with trees and
bushes (A); roadcut con nect ing Wola Albinowska with Soœnina, cur rently cov ered with a bi tu mi nous sur face (B); a dirt road in the
form of a hol lo way, run ning par al lel to the foot, with vis i ble shal low ruts, heavily over grown (C); one of the branches of the road un -
der the ram part, di ag o nally cross ing the for ti fi ca tion; in the past used as ac cess to cul ti vated fields (D)
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Fig. 5. The course of the ram parts of the hillfort in Wietrzno-Wola Albinowska, Krosno dis trict, vis i ble on the map of a Dig i tal
Ter rain Model, and the lo ca tion of ar chae o log i cal ex ca va tions (A); frames in di cate the places where the pho tos from Fig ure 7

were taken; ter rain pro files along N–S (B) and E–W (C) axes (B, C)



ex ca va tions were de signed per pen dic u lar to the lay out of the
for ti fi ca tions, in or der to cap ture not only the em bank ment but
also the zone at the foot of the ram part.

Ex ca va tion no. 1 was 11 m long and 2 m across. It was ex -
panded on the north west side with an an nex mea sur ing 8.5 ´
0.5 m. The to tal ex ca vated area of the trench was 26.25 m2.
Within the ex ca va tion, a sur face layer of turf ~0.1 m thick
(Fig. 8A) over lay a ho mo ge neous, brown ish, humic, sandy silt
layer, which was re cently ploughed, 0.4–0.5 m thick. Be low this
was a dark brown silt, slightly sandy, 0.2–0.25 m thick, with an
lat eral ex tent ob served in ex ca va tion no. 1 of ~7 m. This layer is
con sid ered to be a fill of the bot tom part of the earthen em bank -
ment of the hillfort. The up per part of this layer was clearly al -
tered by plough ing and con tained a mix ture of humic sub -
stances. Be neath the dark brown sandy silt layer, there was 
yel low nat u ral sub soil, silty with sand, which grad u ally transi -
tioned into sand stone. At its bound ary with nat u ral sub soil (the
weath ered bed rock), in di vid ual pieces of char coal were found.
Sam ples were taken and sub jected to tax o nomic and ra dio car -
bon dat ing anal y sis.

Ex ca va tion no. 2 was es tab lished ~25 m south west from
ex ca va tion no. 1, and had di men sions of 15.5 ́  2 m. The strati -
graphic se quence of lay ers was sim i lar to that of ex ca va tion
no. 1 (Fig. 8B). Be neath the con tem po rary soil hu mus,
0.1–0.15 m thick, there was a brown ish ho mo ge neous, humic,
sandy silt layer, trans formed by plough ing (Fig. 9). Be low it, a
layer of dark brown sandy silt 0.25–0.3 m thick con sti tuted the

bot tom level of the em bank ment fill. Sim i larly to ex ca va tion
no. 1, it had a poor col our con trast; it was ~8.5 m in lat eral ex -
tent, and also con tained pieces of char coal. Un der neath the
em bank ment, there was nat u ral sub soil of dark yel low sandy
silt, with small frag ments of sand stone in its lower part. The bed -
rock was re corded at a depth of 0.4–1.0 m, marked by in dis tinct
lay ers dip ping NE–SW. In the north west ern part of the ex ca va -
tion, be low a slope, a small hol low (~0.4 m) cut ting into the em -
bank ment was found, filled with a silty, brown ish-grey layer
formed of ma te rial wa ter-washed from the up per parts of the
slope. In this layer, a pot tery ves sel frag ment from the 17th/18th 
cen tury was found. This area co in cided with one of the ac cess
roads to the fields shown on maps from the mid-19th cen tury.

PARTICLE SIZE, CARBONATE AND ORGANIC
MATTER ANALYSES

One mono lith was ana lysed to ex am ine the prop er ties of the 
soil form ing the earthen ram parts of the hillfort. It was taken
from ex ca va tion no. 2, from where the em bank ment had the
great est thick ness. The sed i ments form ing the stud ied pro file
S1 were clas si fied as sandy silt. The av er age grain size (Mz)
shows lit tle vari a tion (5.9–6.2 phi), at the bor der be tween me -
dium coarse and coarse silt. In the up per part of the pro file,
within the em bank ment lay ers, there is a gen eral re duc tion in
grain size with in creas ing depth (Fig. 10). The layer be low, of
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Fig. 6. The vil lage of Wietrzno-Wola Albinowska against the back ground of the 2nd mil i tary pho to graph of Galicia and Bukowina 
(Fran cis can pe riod, 1861-1864; A), the 3rd pho to graph (Franz Jo seph pe riod of the Habs burg Em pire, 1869–1887; B) and on the

ca das tral map from 1851 (C) 

The clear course of the hillfort ram parts is marked by ac cess roads and the shapes of cul ti vated fields (map source:
https://maps.arcanum.com/en and the State Ar chive in Przemyœl)

https://maps.arcanum.com/en
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Fig. 7. View of the hillfort ram part in the W part, i.e. where it is pre served to a height of ~3.5 m (A); the hillfort ram part in the SW
part, where it was de stroyed by res i den tial build ings (B); state of pres er va tion of the ram part in the NW part, cur rent height of

the ram part from 1 to 0.5 m; (C); the ram part in the SW part pre served to a height of ~1.5 m (D)

Fig. 8. North-east ern pro files of ex ca va tion no. 1 (A) and no. 2 (B) within the NW part of the hillfort

Be neath the ar a ble layer, a dark brown layer is vis i ble, which is a relic of the earthen ram part. The photo is taken from the SW, at the
foot of the rampart



nat u ral sub soil, has a higher con tent of fine and very fine sand
and a lower con tent of fine and very fine silt, which re sults in a
higher av er age grain size. Through out the pro file, the sed i ment
is sim i larly poorly sorted (1.9–2.0), close to very poor sort ing,
and has a slightly pos i tive skew ness (0.0–0.1). The kurtosis
reaches its low est val ues at 40–50 cm depth, which cor re -
sponds to the bound ary be tween the two em bank ment lay ers,
and is con sis tent with the bi modal grain size dis tri bu tion at that
depth. The or ganic mat ter con tent gen er ally de creases with in -
creas ing depth, from just un der 2% in the up per em bank ment
layer to be low 1% in the sub soil. Through out the pro file, there
was no cal cium car bon ate.

RADIOCARBON AND ANTHRACOLOGICAL
ANALYSES

In 2021, two char coal sam ples were col lected for ra dio car -
bon anal y sis. One was taken from ex ca va tion no. 1, be low the
layer of dark grey pri mary hu mus, ~75 cm be low the sur face.
The date ob tained was 11845 ±31 BP (MKL-A5572). The cal i -
brated age was de ter mined with a 1s (68.2%) prob a bil ity range
of 11816–11660 BC, cor re spond ing to the Late Gla cial pe riod.
Among the char coal sam ples sent for dat ing, the pres ence of
lin den (Tilia sp.) and ha zel nut (Corylus avellana) char coal was
noted. The ra dio car bon dat ing in di cates that the pres ence of
these spe cies in the pri mary de posit is un likely. It is pre sumed
that the frag ments of char coal may come from warmer plant
hab i tats lo cated south of the site and sub se quently trans ported
by wind.

The char coal sam ples from ex ca va tion no. 2, taken from a
depth of ~0.6 m, yielded a date of 253 ±17 BP (MKL-A5801);
the cal i brated date at the 1s level was de ter mined as in the
range of 1642–1661 AD. This date doc u ments the mod ern
stage of land use around the set tle ment. This sam ple is from
within the edge of the ram part, near a small de pres sion used as
an ac cess road to fields dur ing the Mod ern pe riod. It is un cer tain 
whether this char coal is from a sec ond ary de posit or whether
there was an ob ject (e.g., a charred post) that can be chro no -
log i cally placed in the 17th cen tury.

DISCUSSION

These ar chae o log i cal stud ies, de spite their lim ited scope,
have pro vided im por tant data re gard ing the ob ject dis cov ered
at site no. 23 in Wietrzno. Firstly, the anthropogenic na ture of
the vis i ble em bank ments at the ter rain sur face has been con -
firmed. The re mains of an earthen ram part con sist ing of a dark
brown layer was dis cov ered in two trial ex ca va tions, with a pre -
served thick ness of 0.2–0.3 m and a width of ~8.5 m and ~7 m
in ex ca va tions 2 and 1, re spec tively; only its bot tom level was
cap tured. The anthropogenic or i gin of this layer is in di cated by
the slope of its base, which has a sim i lar in cli na tion to the ter rain 
out side the em bank ment and to the road cut (~6%). Fur ther -
more, the high or ganic mat ter con tent, about twice as high as in
the nat u ral sub soil, also sug gests that the em bank ment was
formed from a hu mus layer taken from in side the hillfort (the
so-called majdan). This may also be in di cated by the ab sence
of cal cium car bon ate through out the em bank ment, al though it
should be noted that no cal cium car bon ate was de tected in the
nat u ral sub soil ei ther. It is very prob a ble that the ram part was
built us ing soil from in side the hillfort, mean ing that the pri mary
soil was re moved. The build ers did not dig ditches, which were
usu ally the source of ma te rial for em bank ments. The func tion of 
ditches was played by the V-shaped val leys of two small, un -
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Fig. 10. Lithological pro file of the earthen ram part of the hillfort in ex ca va tion 2 with grain size in di ces ac cord ing to Folk and
Ward (1957) and or ganic car bon con tent and or ganic mat ter



named streams from the east ern and west ern sides of the set -
tle ment, as well as by the Albinowski Stream. Based on avail -
able data, it is dif fi cult to re con struct the orig i nal height of the
ram part and to judge if any ad di tional de fen sive struc tures were 
pres ent. Dur ing the stud ies, no ev i dent traces of res i den tial or
eco nomic fea tures as so ci ated with the pe riod of the ram part
were found. It may be as sumed that these were lo cated in side
the ring of for ti fi ca tions, sim i larly to other such pre his toric and
me di eval strong holds (e.g., Bukowski, 1960; Gancarski, 2009;
Poleski, 2019a). In both ex ca va tion units, no ma te ri als that
could date the for ma tion of the em bank ments were found. At
the top of the nat u ral sub soil in ex ca va tion no. 1, as well as in
the in te rior of the dark brown layer in ex ca va tion no. 2, small
clus ters of char coal were found; but, the dates they yielded can -
not be re lated to the func tion ing of the for ti fied set tle ment, but
rather doc u ment changes in the nat u ral en vi ron ment dur ing the
gla cial pe riod, and the mod ern stage of land use around the
object.

Char coal from thermophilic trees (lin den, ha zel) dated to
the Late Gla cial (Allerød) does not rep re sent veg e ta tion grow ing 
in situ in the area of the site, but was prob a bly re de pos ited by
wind from ar eas lo cated south of the Low Beskid Moun tains,
e.g. Slovakia, where thermophilic tree ref uges have sur vived.
The first ap pear ance of ha zel (Corylus) in the Jas³o-Sanok De -
pres sion (Tarnowiec pro file) is dated to the Preboreal pe riod,
and in the Low Beskids (Jasiel pro file) to the Bo real pe riod. The
first changes in veg e ta tion that can be as so ci ated with farm ing
ac tiv ity in the Jas³o-Sanok De pres sion are dated to the Mid dle
Neo lithic at 3700/3400 BC-2800/2500 BC. At that time, the area 
was de for ested, with an in crease in light-lov ing veg e ta tion and
di rect ev i dence of ce real cul ti va tion (Wacnik et al., 2001). An -
other in crease in anthropogenic in di ca tors is re corded around
3000 BP, re lated to the use of the ar eas by Bronze Age/early
Iron Age com mu ni ties (pro file at Cergowa, ~8 km south-east of
Wietrzno; Wiêckowski and Szczepanek, 1963; Szczepanek,
2001). The great est changes in veg e ta tion take place in the
Mid dle Ages, in the 7th/8th cen tury, and es pe cially in the
14th/15th cen tury. At that time, large-scale de creases in the fre -
quency of trees, mainly beech and fir, and cor re spond ing in -
creases in synanthropic and cul ti vated in di ca tors, oc cur. Avail -
able maps and his tor i cal data show that from the Mid dle Ages
to the mod ern pe riod, a sta ble set tle ment net work was de vel op -
ing, which re flected the socio-eco nomic and cul tural de vel op -
ment of the re gion (Parczewski, 1991; His tor i cal-Geo graph ical
Dic tio nary of Pol ish lands in the Mid dle Ages; ¯aki, 1963).

The na ture, shape, and size of the ram part sug gest that we
are most likely not deal ing with an Early Me di eval ob ject here
(e.g., Parczewski, 1991; Poleski, 1996; 2019a, b). Based on
gen eral in di ca tions, con nec tion with the Bronze Age or the
Early Iron Age can be pro posed. The reg u lar, cir cu lar lay out is
sim i lar to the ar range ment of em bank ments known from sites

such as Chotyniec near Radymno on the Tarnogród Pla teau
(Czopek et al., 2023). Dur ing pre vi ous sur face sur veys around
the Wietrzno hillfort, set tle ment com plexes from the Bronze
Age pe riod were iden ti fied (Janowski, 1966; Gedl, 1998). Dur -
ing re search pre ced ing the con struc tion of the S19 ex press way, 
fur ther set tle ments were dis cov ered, dated (based on pot tery
sherds) to the Bronze Age and the Early Iron Age, which can
prob a bly be as so ci ated with the hillfort (un pub lished re search
re sults). The cur rent ex ca va tion re search does not al low us to
pro nounce on the ex is tence of ditches at the foot of the ram part. 
This func tion may have been taken by the V-shaped stream val -
leys east and west of the ob ject. Ac cess from the south was
gen er ally well pro tected by the par al lel sec tion of the Albinowski 
Stream.

A com plete un der stand ing of the na ture of the ob ject dis -
cov ered at site no. 23 in Wietrzno-Wola Albinowska will not be
pos si ble with out con duct ing com pre hen sive ar chae o log i cal and 
geo phys i cal stud ies, war ranted due to the de struc tion of the
site’s sur face by ag ri cul tural ac tiv i ties and geomorphological
pro cesses.

CONCLUSIONS

Geomorphological and ar chae o log i cal stud ies have dem -
on strated the anthropogenic or i gin of the earthen ram part of the 
hillfort in Wietrzno-Wola Albinowska, Krosno dis trict. Cur rently,
the ob ject is partly lev elled due to ag ri cul tural ac tiv i ties and nat -
u ral geomorphological pro cesses. De spite poor vis i bil ity in the
ter rain, the range of the hillfort can be pre cisely re con structed
based on ar chi val maps (from the par ti tion pe riod) and la ser
scan ning (LIDAR). The re corded re mains of the for ti fi ca tions
com prise the bot tom layer of the earthen ram part, with a width
of up to 8 m and a thick ness of 0.2 to 0.3 m. Grain size anal y sis
and or ganic con tent in di cate that earth col lected from in side the
hillfort, from the majdan, was used to make the em bank ments.
The sed i ments of the em bank ment are sandy silt, char ac ter ized 
by a a rel a tively high con tent of or ganic mat ter com pared to the
layer be low.  Char coal frag ments doc u ment only the late gla cial
his tory of the lithological sub strate and the mod ern stage of land 
cul ti va tion. The earthen ram parts are as so ci ated with a large
(16 ha) hillfort, likely dated ap prox i mately to the late Bronze
Age/early Iron Age.
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