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Geomorphology and environmental history in
the Drava valley, near Berzence

István VICZIÁN1 and Csilla ZATYKÓ2

Abstract

This geomorphological and environmental history case study aims at reconstructing the en-
vironmental conditions and the diff erent ways of land use in the surroundings of Berzence 
in the Drava valley. The area’s geomorphological evolution is examined with regards to the 
natural processes and the human impact that formed the landscape. The results indicate a 
tendency in the surface waters and underground waters for drying, mainly due to water 
regulation and canalization works. Findings from archaeological fi eld walks, certifi ed 
documents, and old maps are integrated in the reconstruction. Special att ention is given 
to medieval fi shing areas, iron processing sites and sett lement structures.

Keywords: geomorphology, geoarchaeology, environmental history, Drava, Ždala, fi shing, 
iron processing, water regulation 

Introduction

The interaction between man and his environment in diff erent historical eras 
can be bett er understood by gett ing acquainted with the landscape, which 
determines the lifestyle of its inhabitants in many respects, while bearing the 
traces of environmental impacts exerted by the society.

The human-environmental interaction has been studied in the 
Hungarian-Croatian border zone within three Hungarian sett lements in 
Somogy County, Berzence, Somogyudvarhely, Gyékényes and two villages 
in Croatia, Gola and Ždala (Figure 1).

A current academic project aims at reconstructing the medieval set-
tlement structure and the diff erent ways of land use. The project involves 
explorations in four scientifi c disciplines: as historical study concerning a 
14th century terrier describing the area in exceptional detail, data analysis of 
archaeological sites recorded during fi eld survey, geoarchaeological studies 
based on pollen analysis of two samples, and a geomorphological survey. The 
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aim of the present work is to describe the environmental (geomorphologi-
cal, geological, hydrographical, hydrological) characteristics of the area, with 
special regards to environmental history, as well as to place these results into 
a historical-archaeological context.

A detailed geomorphological map of the area was prepared based on 
scientifi c publications and studies on geography, archaeology, history and local 
history, as well as using topographic maps, maps of the fi rst to third military 
surveys, archive maps from the 18–19th centuries, georeferenced military aerial 
photographs from the last 60 years, and satellite images.

Geomorphological conditions

Although the publications dealing with the geomorphological conditions of 
the Drava river valley (Lovász, Gy. 1964, 1972; Bognár, A. and Schweitzer, 
F. 2005; Bognár, A. et al. 2009) typically concern large areas, mainly the en-

Fig. 1. Location map of the study area. Viczián, I. – 1 = Drava plain; 2 = territories rising 
above the Drava plain with steep slopes; 3 = Hungarian-Croatian border; 4 = study area 

(Figure 2); 5 = area of Figure 6
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tire territory of the Drava valley, they also provide fundamental conclusions 
regarding the geomorphological evolution of our study area. These studies 
have revealed that river channel variations and their eff ects on the geomor-
phic evolution are essentially determined by tectonic movements within the 
Drava valley. It was proven with geomorphological methods that a number of 
sub-basins exist in the Drava graben, characterised by multi-phase diff erential 
tectonic movements. 

Two hydroelectric power plants were planned to be constructed on 
the Drava River in Croatia, in the immediate vicinity of our study area, one at 
Đurđevac (Gyurgyevác) (Jaskó, S. 1996) and another at Novo Virje (Sečen, V. 
et al. 2003). Both plans were eventually abandoned.

The current study area in the Drava valley is bordered on the north by 
the southern edge of the micro-region of Inner Somogy, defi ned by the sett le-
ments of Gyékényes, Berzence, Somogyudvarhely, while on the south by the 
Zsdála (Ždala) stream, also acting as the country border (Figure 2).

The present landscape and the landforms were shaped predominantly 
by the Drava’s fl uvial processes in the late Pleistocene and during the Holocene 
phases. The area is geomorphologically divided into two diff erent parts. The 
southern one belongs to the Central Drava valley microregion with distinctive 
fl uvial landforms of the Drava from the late Holocene. The micro-region ends 
in a steep escarpment whose height is 8–10 m between Gyékényes and Berzence 
and 30 m between Berzence and Somogyudvarhely (Photo 1). The sandy area of 
the Inner Somogy micro-region lies to the north of the escarpment. The changes 
of the Drava’s channel confi guration and the geomorphological evolution of the 
area were greatly determined by the diff erent tectonic movements. The Drava 
valley narrows at the Zákány block then widens to the north into the study 
area, which tectonically corresponds to the Gyékényes–Gola sub-basin, and 
then it turns to the south approaching the escarpment at Bélavár. 

The evolution of the alluvial fan in the Gyékényes–Gola sub-basin can 
be determined by three tectonically and geomorphologically successive peri-
ods (Lovász, Gy. et al. 2009) as follows. The earliest period was the end of the 
Pleistocene and the beginning of the Holocene, when the Drava fl owed much 
further north, in the zone between the Zsdála stream and the scarp. The escarp-
ment refl ects the tectonic line at the boundary of the two micro-regions, the 
rising Inner Somogy and the subsiding Drava river valley. Besides, the lateral 
erosion of the Drava river has played a fundamental role in forming the scarp. 
The sandy sediments, which build up the escarpment, were also deposited 
by the meandering Drava and were partly reworked by the wind (Marosi, S. 
1970). The second period was in the early Holocene, when the Drava basin was 
subsiding and the Zala Hills experienced uplift . The Drava has developed its 
alluvial fan and plain, providing the present geomorphological and geological 
character of the landscape. During the third period, in the second half of the 
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Holocene, the Drava abandoned its former channel by shift ing further south, 
and obtained its current location (Lovász, Gy. et al. 2009).

Let us consider the geomorphological and environmental conditions of 
the study area from north to south. Since the environmental history studies did 
not touch in much detail the area of Inner Somogy, it will only be shortly dealt 
with here and its landforms are not shown in detail on the geomorphological 
map either. Samples from boreholes drilled on the margin of Inner Somogy near 
the escarpment were typically alluvial sand of the Drava with some intercalated 
layers of muddy, sandy and gravelly sediments. The area elevated in the Wurm 
and its surface were no longer formed by the main river, but primarily by the 
wind and the erosion of the streams shaping aeolian (wind-blown sand) and 
fl uvial (gullies, erosional valleys) landforms (Lovász, Gy. 1964). 

The escarpment, which forms the boundary between the two micro-re-
gions, was developed in the late Pleistocene and early Holocene, when its profi le 
was sapped and eroded by the Drava. The landforms of former river channels 
are quite recognisable at the foot and in the body of the scarp (Figure 2). Under 
the scarp, there are alluvial plains of low relief with streams that divide and 
fl ow in an intricately branching patt ern. In some places they form wetlands and 

Photo 1. Escarpment at Somogyudvarhely. Photo by Viczián, I. 2010
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marshy areas. These areas had mostly been drained with the construction of the 
Dombó canal, but in other places the wetlands survived. 

Flat alluvial fans are being deposited where the streams arriving from 
Inner Somogy enter the Drava valley at the foot of the scarp. It is their sedi-
ments that fi lled up partly or completely the late Holocene Drava channels. 
The neighbouring alluvial cones converge into a compound alluvial fan. In 
some places, marshy areas or fragments of former Drava channels are located 
between the fans.

The former 1 to 2 km wide swampy belt used to stretch along the es-
carpment. The wetland was supplied by the ground water from the alluvial 
fans and by the surface streams. The ground water level is still regulated by the 
Drava’s regime. The wetland belt at the foot of the escarpment is dissected by 
the alluvial fans of the streams (Tekeres-berki, Lipéki and Vadaskerti streams 
at Berzence) fl owing down from the north. The valleys and gullies of these 
streams provide a natural downward route from the sett lements located at 
higher altitudes to the Drava valley. The surfaces of the major fans are higher 
than the surrounding territories, and they also mark the location of other pos-
sible routes across the wetlands.

The geomorphological and sedimentary features of the central Drava 
valley micro-region were basically aff ected by the fl uvial evolution of the 
Drava and the subsidence of the basin in the early Holocene. The basin was 
predominantly fi lled up with gravelly fl uvial sediments. Fragments of aban-
doned meanders and other relict landforms of the early Holocene fl oodplain 
can be seen in the area. 

The alluvial plain can be divided into two geomorphological units 
(Figure 2). The area at a lower elevation is the lower alluvial plain. North of it, at 
a slightly higher position is the higher alluvial plain. Each of the relict fl oodplain 
landforms has distinct sediments. The abandoned channels are fi lled up by 
fi ne sediments (silt, clay), the point bars are built up by sandy gravel, while 
the scroll bars are characterized by sandy and silty sediments. The sandy sedi-
ments in the alluvial fans of the streams originate from Inner Somogy. 

The lower alluvial plain lies at 114 to 119 m elevation above sea level 
(a.s.l.). The fl atland is characterized by mostly fi lled up abandoned meander-
ing channels of the Drava from the early Holocene and a series of slightly 
raised point bars and low-lying scroll bars. The northern part of the area ly-
ing below the escarpment is covered by the sandy deposits of the streams of 
Inner Somogy. The surface of the interconnected alluvial fans is dissected by 
perennial, ephemeral and paleochannels of the streams and forms a gentle 
slope towards the lower alluvial plain.

Abandoned meanders of the Drava are well recognizable in the lower 
alluvial plain, especially on the territory situated between the Zsdála stream 
and the sett lements Berzence and Somogyudvarhely (Figure 2). The location of 
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the channels proves that during the early Holocene the Drava fl owed further 
north than currently.

The fl ow directions of the streams were naturally adjusted to the 
Drava’s former meanders before the Dombó canal was excavated. The mean-
ders collected all the water within the area and led it into the Zsdála stream 
and the Drava river.

Remnants of former meanders are predominantly fi lled up. Wetlands 
can be found only on their lower lying areas. The ground water level has low-
ered over the past centuries signifi cantly, resulting in a considerable shrinkage 
of wetlands (including forested swamps, marshes, riparian and lacustrine 
wetlands). The agricultural activity has played a signifi cant role in the van-
ishing of the meanders (Photo 2). The shallow depressions of the meanders 
disappeared, especially in those places where they have been deforested and 
become cultivated as arable lands.

A number of gravel pits have been operating in the study area. Gravel is 
exploited in large quantities from below the ground water level, which is quite 
close to the surface. Gravel deposited by the Drava during the early Holocene 

Photo 2. The Zsdála stream bed (on the left ) and a former meander surrounded by forest 
(in the background). Photo by Viczián, I. 2010
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can be found everywhere in a wide zone along the river. Underground waters 
seep easily through the gravel sheet, their table matches that of the Drava. 
The areas lying at a lower elevation, especially the early Holocene meanders 
and plains are temporarily or permanently waterlogged, depending on the 
level of the Drava, even if the given area lies relatively distant, as far as 5–6 
km from the river.

Before the water regulation measures the areas of the lower alluvial 
plain have been speckled with marshy, swampy spots; periodically large ar-
eas were waterlogged and expansive fl ood-plain forests were dominating the 
landscape.

Remnants of former meanders can also be found in the areas of the 
higher alluvial plain, although they are much less in number and much more 
fi lled up. Parallel to the Zsdála stream, which runs in former early Holocene 
Drava meanders or branches, remnants of the earlier sections of the Zsdála 
can be discovered. The mean altitude of the area is 119–122 m a.s.l., rising 
merely a few meters above the lower alluvial plain. Due to its higher position, 
the Drava’s surface-forming impact became less signifi cant than on the lower 
areas. Currently, aside from erosion, mass movement, defl ation, and anthro-
pogenic impacts, especially agricultural activities, play a predominant role 
in landform evolution of the area. The former meanders have been fi lled up 
gradually, whilst their wet, marshy remnants retreated to smaller areas. Rain 
water, temporary and permanent ground water springs, and shallow under-
ground waters are drained off  by a system of channels and valleys towards 
the nearby lower surfaces. 

The higher alluvial plain had probably been diff erentiated from the 
lower lands already during the early Holocene. As a result of the rising of 
the Zala Hills, the streams fl owing into the Drava from the north deposited 
signifi cant amounts of alluvial sediment. Northwest of the case study area, 
but also aff ecting it, in the region of Zákány, alluvial fans of two torrent wa-
tercourses were formed, pushing the Drava bed to the south and blocking or 
partly fi lling up the previous meanders (Lovász, Gy. 1964). The higher alluvial 
plain turned into a high fl ood area terrace. The development of the territory 
at a higher elevation can only partly be explained by the process of alluvial 
fan formation. Similar multi-phase diff erential tectonic movements character-
ize certain parts of the young Gyékényes–Gola basin. Based on the geomor-
phological situation of the former riverbeds in the Drava valley area and the 
extent to which they are fi lled up, it can be assumed that the area enclosed by 
Berzence–Gola–Somogyudvarhely subsided more defi nitely than the areas 
lying northwest and west of it. The area of the lower alluvial plain belonged 
to the Drava’s zone of infl uence for a longer time and its fl uvial landforms 
are also more intact, than the meander ruins and fi lled-up oxbow lakes of the 
higher alluvial plain. The watercourse (today’s Dombó canal) collecting the 
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streams from Inner Somogy incised the valley at the foot of the escarpment and 
the alluvial fans lining it got deeper at the same pace, while simultaneously 
the former Drava meanders got fi lled up. The straggly network of streams, 
wetlands and marshlands diversifi ed the landscape. Flat ridges, somewhat 
higher than their surroundings, and marshes with groves were found 1.5–3 
km west-southwest of Berzence, along the Dombó canal.

Environmental history research based on 
the geomorphological conditions

Three approaches were applied during the environment reconstruction. One 
of them explored the present environmental conditions and the natural processes 
and phenomena owing to environmental changes. Another method examined 
the human impact on the landscape in the past centuries, inferring tendencies in 
environmental changes. The third approach att empted to integrate the results 
of the archaeological research and the data from historical sources.

Present environmental conditions

Regarding the area’s present environment, it is obvious that the current sett le-
ments are typically situated at the edge of the escarpment and on the higher 
alluvial plain. There are no signifi cant sett lements on any of the deeper ter-
ritories of the lower alluvial plain, dissected by meanders. At the border of the 
two diff erent micro-regions, the sett lements at the edge of the escarpment are 
generally found along stream valleys. Apart from the availability of water, the 
valleys provide other advantages, such as a viable access down to the Drava 
valley areas. In addition, alluvial fans built by the streams, being elevated 
above their surroundings, ensure a safe surface for transportation.

The area of the Drava valley seems like a homogeneous fl atland, nev-
ertheless the slight elevation diff erences and the various fl ood plain landforms 
may be signifi cant from the viewpoint of environmental history. The research 
shed light on the fact that on the alluvial plains of the Drava valley, along with 
the surface streams and the position of the fl ooded areas, the level of ground 
water is the key factor in the human-environment interaction. The geomor-
phological study of the fl atland plays a fundamental role in the environmental 
reconstruction, since even the slightest diff erences in few meter elevation of 
the various forms may determine whether the given area had been a lake, a 
swamp, an area with risk of inland waters or a safe surface suitable for build-
ing upon. The area’s landforms are typically those of riverside fl ood plain, i.e. 
they are the remnants of an early Holocene wash land, and currently do not 
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strictly belong to the zone of infl uence of the Drava river. The river runs far 
from the area as it has left  its earlier beds and the fl oods do not have an im-
mediate eff ect presently. Naturally, it continues to have a signifi cant impact 
indirectly on the hydrogeographic conditions with changes of its water level, 
ground waters, and larger inundations.

Human impact on the landscape

The hydrographic situation of the Drava valley and the resulting environ-
mental conditions have greatly been aff ected by the various water regulation 
and canalization works, gravel pits, river bend cuts on certain sections of the 
Drava, as well as by the construction of hydroelectric power plants and dams. 
Most obvious are the ponds that remain of the gravelpits. These are found 
south of Somogyudvarhely, while gravel production is still going on south 
of Berzence.

The area’s hydrographic conditions have been shaped fundamentally 
by the creation of the Dombó canal. The First Military Survey map from 1784 
does not show the canal, neither does it mark any arable lands (except for 
Udvarhelypuszta), only forests, meadows, groves and swampy, marshy spots. 
The canal was created at the very beginning of the 19th century (Szállási, 
S. 1936). The Dombó, running roughly parallel to the line of the scarp, col-
lects the streams of the territory and fl ows into the Drava at Bélavár, south of 
Somogyudvarhely. The canal and its related drainage ditches collect and drain 
the territory’s waters. Its creation made the average ground water level drop 
and drained the formerly marshy lands on the lower alluvial plain and on the 
alluvial fans of the streams at the foot of the scarp. It made the ground water 
risk areas at the foot of the scarp dryer, such as the groves, marshlands, alluvial 
fans and certain parts of the Drava’s early Holocene meanders. The cultivation 
of the areas with persistent high ground water tables formerly, became much 
safer, although swamps are still found on smaller surfaces.

The Turkish traveller Evliya Çelebi (Cselebi, E. 1985), in his descrip-
tion of the siege of Berzence in 1664 mentions the former swamp lying along 
today’s Dombó canal. He writes the following: a two-hour long swamp extends 
at the southeastern and western parts of the castle.

The canal appears on the Second Military Survey map prepared in 
1859 as well as on a map from 1868, found in the National Széchényi Library, 
marked TK 1975 and entitled Plot division map of the fi elds of Berzence market-
town. These maps also depict the changes in landscape use, showing that in the 
Drava valley area more ploughlands, forests, and cleared woodlands turned 
into agricultural use are found, usually divided into small plots. The meadows 
and grazing lands are mostly found near the scarp and along the Dombó canal. 
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This is the condition rendered also on the cadastral map kept in the Archives 
of Somogy County. The canal and the drainage works were created according 
to the socio-economical needs of the time, allowing for more arable land and 
ensuring grounds for the Barcs–Murakeresztúr railway, completed in 1868.

Aside from the changes in ground water conditions and land use, the 
Dombó canal’s construction caused major changes in the system of surface 
streams. Previously, the extensive network of stream beds arriving from the 
north converged south of Berzence and fl owed into the Zsdála stream via 
the early Holocene Drava meander, between the sett lements of Berzence and 
Zsdála. Near the mouth is a spot named Postamalom (comprising present-day 
Ždala) appearing on the second military survey and in several other maps. 
The name Postamalom (meaning “Post mill”) suggests a stream copious in 
water, suitable for driving a mill. Through the creation of the Dombó canal 
and the diversion of water, the amount of water from the streams arriving into 
the former Drava meander has signifi cantly diminished, causing substantial 
changes in the environmental conditions of the territory. Similarly, the area’s 
smaller watercourses have dried up.

Other canalization and drainage works have been carried out later on 
in the area west of Berzence as well as south of Csurgó at the foot of the scarp, 
on the marshy lands of the stream’s valley.

Clearly, the canalization and water management initiatives of the past 
centuries prompted the area to dry up and the former watercourses to disap-
pear. Other than the local impacts, the engineering interventions concerning 
the Drava have had a fundamental eff ect on the hydrogeographical condition 
of the examined area. During the most active period of the fl ood control and 
water regulation measures on waterways between 1805 and 1848, 62 bends 
were cut within 75 km on the section between the mouth of Mura to the Drava 
and the mouth of Drava to the Danube, which resulted in a shortening of the 
river’s original length by 40%. Smaller cuts were performed later on, includ-
ing bends on the Drava section within the examined area, namely at Botovo 
in 1981 and at Bélavár in 1980 (Sečen, V. et al. 2003). The shorter watercourse 
greatly increased the water’s power and its bed has incised by several meters, 
depending on the specifi c section of the Drava. The ground water level of the 
Drava valley region is determined by the river’s watercourse. The deepened 
Drava bed and its lower water level brought about a general decrease in the 
ground water level.

Since the shorter watercourse carries off  the fl oods in a shorter time, 
the inundation periods have also shortened and the impact of the seepage into 
the soil and that of water supply have also lessened. The wetland habitat of 
the fl ood plains, the areas under temporary water coverage, and the ponds in 
the fl ood plains formerly under permanent or seasonal waterlogging stopped 
receiving the same amount of water during inundations. This has also de-
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creased the ground water levels. The impact of the fl oods has been further 
diminished by human action.

The series of hydroelectric power plants constructed on the Drava bal-
ances the river’s water regime, since large amounts of water are kept behind 
the dams. This has also caused the level of high stages to diminish and the 
drainage periods to shorten. The areas aff ected by fl ooding have also shrunk 
due to the construction of dikes. Dikes have been built on the left  bank of the 
Drava in a length of 123.4 km, on the right bank in a length of 136 km, and 
along the tributaries in a length of 86.5 km (Sečen, V. et al. 2003). Dikes are 
also found in the vicinity of the case study area, between Botovo and Répás 
(Repaš) on both banks of the river.

The mutually reinforcing anthropogenic impacts on the river’s dy-
namics caused a general decline in the ground water level. According to the 
water gauge of Botovo, the average water level of the Drava lowered 2 meters 
between 1876 and 1998. This is further proved by the average April ground 
water level measured south of the examined area, on the other side of the 
border in Répás forest. In 1900 the ground water fl ooded approximately 40% 
of the Répás forest territory, whereas since 1990 the ground water has not even 
reached the surface (Sečen, V. et al. 2003). Evidently, a similar process has taken 
place in the case study area.

Water regulation measures resulted in a massive drop of the ground 
water level by several meters and in the disappearance or shrinkage of swampy, 
marshy lands and ponds both on the Drava and on the tributaries of the Zsdála. 
The areas formerly characterized by high ground water levels or temporary 
inundation became dryer. The environment has signifi cantly transformed in 
the past few centuries due to human impact. Changes in the ecological condi-
tions, such as the clearing of former woodlands and the intensifi ed agricultural 
use also brought about essential changes in the Drava valley’s fl ora and fauna 
and in the general outward appearance of the landscape.

Considering the present environmental conditions, geomorphological 
characteristics, anthropogenic impacts and the natural rate of sedimentation 
on fl ood plain forms, the picture of the Drava valley’s medieval environmental 
condition becomes more articulated. It can be stated that the average depth of 
the ground water level in the area used to be less and the hydrographical situ-
ation has much been altered. In the Middle Ages the lower areas, typically the 
former Drava meanders and lowland, were covered by water, forming marshy 
lands and ponds. On the lower alluvial plain at the time of the Drava’s fl ooding 
and during rainy seasons waterlogging appeared over large areas. Generally 
speaking, the lower areas off ered adverse conditions for the establishment of 
permanent sett lements. The elevated landforms of the higher alluvial plain 
were much more suitable to carry sett lements, even though their lower parts 
also had marshy spots and were inundated. The belt encircling the escarpment 
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on the south had extensive marshy, swampy areas and high ground water lev-
els and uncontrolled ramifying watercourses weaved through it. The marshy 
belt was interrupted by the alluvial fans of larger streams. The streams and 
springs carried signifi cantly more water than today, due to more abundant 
water supply, higher ground water levels and less fi lling up of waterbeds.

The question arises whether the Zsdála stream used to be a branch of 
the Drava during the Middle Ages and how much impact the Drava’s fl oods 
had on the area. On several maps, found in the collection of the National 
Széchényi Library, the Zsdála stream appears as a branch of the Drava, for 
instance on the map TK 2149 from 1685, on TK 1119 from 1788 and on TK 
1851 (Figure 3) from 1850. The area enclosed by the river and the stream is 
shown as Répás island on many maps. Hunfalvy, J. (1865) writes about the 
Drava: “… it oft en splits into several branches and embraces smaller or larger 
islands. … Among its largest islands are Répás island near Berzence, southeast 
of Novoszelló Légrád, …” The fi rst military survey map from 1784 shows the 

Fig. 3. Fragment of a map from 1850 showing the Zsdála stream as a branch of the Drava 
(OSZK – TK 1851)
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Zsdála as a stream taking its source from the hills near Zákány. The same is 
illustrated on several other 18–19th century maps. It should be noted that the 
Zsdála stream used to run in an early Holocene Drava bed or branch and pre-
sumably it continued to be associated with the river during the second half of 
the Holocene as well. The heavily fi lled-up streambed today approaches the 
river by barely one kilometre near Gyékényes in the west. Several detailed 
archive maps present the Zsdála fl owing into the Drava south of Zákány 
(from 1786: MOL S 12 Div 13 No 70:7 and 70:8, from 1793: MOL S 12 Div 13 
No 237:1 and 237:2, from 1802: MOL S 12 Div 18 No 72:2 and 73:2, from 1822: 
MOL S 12 Div 12 No 24).

On the map from 1786 the “Einfl us (Einfl uss) der Sdalla Grabens” (the 
infl ow of the Zsdála bed) appears with a small arrow, indicating the direction 
of fl ow towards the Drava (Figure 4). Based on these, the water fl owing into 
the formerly fi lled-up Drava bed probably reached the river partly south of 
Zákány and partly, continuing along today’s Zsdála bed to the east, it fl owed 
into the Drava at Bélavár.

Aft er the exceptionally huge, destructive fl oods of the Drava, the water 
might have retreated to its earlier channels and a smaller portion of the fl ood 
might have been drained by the Zsdála. Whether there was a closer relation-
ship between the two watercourses during the Middle Age remains an open 

Fig. 4. Map from 1786 shows the connection of Zsdála and Drava at Zákány “Einfl us 
(Einfl uss) der Sdalla Grabens” = the infl ow of the Zsdála bed (MOL S 12 Div 13 No 70:7)
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question due to the lack of suffi  cient data. Nevertheless, one circumstance 
should be noted, namely that during the Drava’s fl oods the river dammed up 
the Zsdála, strengthening the area’s wetland nature and increasing the length 
of inundation periods. 

During our geomorphological fi eld studies, moving along the Zsdála 
stream, the streambed’s canal-like character was conspicuous. The watercourse 
runs between artifi cial ditches through lengthy sections, its deepened bed has 
played a certain role in draining the surrounding marshland. Based on the 
maps from the last centuries however, it can be maintained that its confi gura-
tion and course have not changed signifi cantly.

Archaeological research and historical sources

Finally, let us introduce briefl y some of the preliminary results of the data 
analysis of writt en sources, early maps and of archaeological fi eld walkings 
intending to illustrate the ways of wetland use and the relations between fi sh-
ing activities and sett lement strategies.

A document from 1377 divides certain territories of former sett lements 
between three landowners (MOL DL 6419). The description mentions approxi-
mately twenty fi shponds and fi sh traps, and gives a picture of the features char-
acteristic of the sett lement structure and landscape usage of a fl oodplain area.

In the following, those features of ponds and fi shing places will be 
discussed that emerge from the source itself. The document refers to ponds 
usually as piscina, but the terms geregye and strugh are also frequently men-
tioned in the terrier. The term strugh is derived from the slavic word struga, 
meaning watercourse, or bend (Kiss, K. 1978). Referring to geregye, the docu-
ment referres to it as captura piscium, meaning fi sh trap. The form of the oft en 
mentioned geregye is known from modern, ethnographic analogues (Photo 3). 
It is the simplest type of barrier device built of pales, sods and soil and used 
in fi sheries of shallow and sluggish waters of inundation areas. With the help 
of this weir, the water is closed in its full width, and the fi shes that swim up 
into the oxbow lakes and meanders during the time of inundation can be 
closed and preserved for a long time (Belényesy, M. 1953; Szilágyi, M. 2001). 
According to the description of Mathias Bél from the 18th century, the fi sher-
men drove the backwater backwards when it started to fl ow towards the river, 
and at the same time they built a barrier behind them, so the water fi lled with 
fi sh was funnelled to another place closed by the barrier (Bél, M. 1941).

Based on our source from 1377, the above-described or a very simi-
lar device is presumed to have existed on the inundation area of the Drava. 
During high stages the oxbow lakes and abandoned channels were fl ooded 
and as the water level fell, the geregye concentrated and funnelled fi sh to a 
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place, where they were caught at a later time. According to a reference from 
the document, during fl oods, entire fi elds or meadows got under water, where 
fi shing appeared as an organised activity of the village community, aiming not 
to off end each other's interests: “when the water overfl ows the meadow … serfs are 
not allowed to set up fi sh traps or other devices” or elsewhere:“in the forests all the 
serfs are obliged to set up fi sh traps at the same time”.

Turning to archaeological data, nearly 90 sites have been recorded 
within the study area, dating from prehistory to the late Medieval Period. It 
can be seen at fi rst look that it was a densely sett led territory during the Middle 
Ages, even if sett lements did not exist simultaneously. At the present stage of 
the fi eld walkings, traces of two larger villages and several – presumably tem-
porary – small sett lements were found dating from the Medieval Period. Both 
of the large villages are situated along the Zsdála stream and most of the small 
sites lie near or next to the Zsdála or to one of the oxbow lakes or abandoned 
river channels. Regarding archaeological sites on the research area, two dif-
ferent patt erns of sett lements can be distinguished. On higher terrain (119–122 
m), in the western–northwestern part of the area, sites have turned up more 
densely and evenly distributed, while sites of lower elevation (114–119 m) to 
the east–southeast are principally aligned along the meanders of abandoned 

Photo 3. Barrier device built of watt le, used on sluggish water of the inundation area. Bés 
(Ung County). Photo by Bellon, T. 1986. (Szilágyi, M. 2001)
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rivers. Additionally, several sites from the Arpadian age on the lower terrain 
contained fi nds related to iron smelting activity, such as slags, iron blooms and 
pieces of tuyères (Figure 5). The formation of bog iron is typical in reductive 
environments, in areas with high ground water level, swampy and marshy 
lands, just as this area used to be during most of the Holocene. The presence 
of iron-based industrial activity during the Arpadian age, where att ention was 
focused on the exploitation of alluvial iron ores, demonstrates the further use 
of wetlands as a resource for activities other than fi shing. 

Where might have these ponds and fi shing areas been? It should be not-
ed that the whereabouts of sites described in the title deed documents cannot 
always be precisely identifi ed and possibly several of them are found beyond 
the area of archaeological study and geomorphological mapping. In the terri-
tory of Inner Somogy, damming up the streams of the valleys, cutt ing into the 
surface ensure the creation of ponds. Such ponds still exist today near Berzence 
and north of it, on the Tekeres-berki stream as well as southeast of Csurgó. 

On the territory of the Drava valley, the former meanders might have 
served as fi sh-ponds or barrage areas suitable for fi shing. Among them those 
should be considered which lay at a lower elevation, had signifi cant surface 
and underground water supply, but were not yet fi lled up. These conditions 
are true mostly in case of the meanders located between Gola, Berzence and 
Zsdála sett lements: the double meander to the west and the meander to the 
east that once drained the water of the streams. A stream abounding in water 
used to run in the eastward meander until the construction of the Dombó 
canal. It used to collect the waters arriving from the north, and drained them 
into the Zsdála stream. The average ground water level being much higher 
than today, this important stream collecting the waters of the area supplied 
suffi  cient water for the meander. The position of the meander allows for dam-
ming up the mentioned stream.

The other area that can be considered suitable for fi shing is the dou-
ble meander that lies 500 m west of the previous one. Currently, there is a 
gravel pit on the site of these meanders. The joint meanders did not have any 
watercourses arriving from far away. Nevertheless, the higher ground water 
level, the alluvial plain lying at a higher elevation, the ground water springs 
in the meander and certain circumstances allowed for enough water to be 
supplied from the Zsdála stream to have a permanent water surface here 
in the form of two ponds. When the nearby stream was dammed up (for in-
stance, near the former Postamalom area) further water supply was possible. 
The southern meander is shown as a pond called “N(agy) Gerend” (today’s 
Kis- and Nagy-Gerendai-dűlő) on a map from 1851, found in the collection 
of the National Széchényi Library (no. TK 1851, Figure 3). The area is still a 
marshland with alder groves. One of the two large villages, discovered during 
the archaeological fi eldworks is located in the territory named Lankóc-puszta 
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Fig. 5. Pieces of tuyères embedded in slag (1–3); pieces of slag (4–7). Photo by Zatykó, Cs.

on the northwestern part of the study area. The site can be identifi ed with 
the medieval sett lement of Lanko ́c, which is mentioned in writt en sources, 
and was inhabited from the Arpadian Era to the late Middle Ages. The other 
large village expands from the Zsdála stream to the double meander nearby. 
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It contains fi nds mainly from the 15th–16th centuries in its southern part and 
pott eries from the 12th–14th centuries in its northern area. A satellite image of 
the site (Figure 6) indicates a large brick building traced during the fi eld walk-
ing, with lines of streets and a road leading towards an oxbow lake on the east 
(today’s pebble quarry). Smaller ponds might have formed at the foot of the 
escarpment on plains without an outlet and in the other meanders, although 
these are less probable.

Fig. 6. Traces of a medieval sett lement within the township of Berzence on a satellite 
photograph. Source: Google Earth 2008
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Summary

This geomorphological and environmental history case study was aimed at 
reconstructing the medieval environmental conditions. A detailed geomor-
phological map of the area was prepared to provide basic information about 
the environment and possible land use of the specifi c archaeological sites. 
The analysis and assessment of human impact on the environment in the 
past centuries helped to get a picture about the changes in environmental 
conditions. The most signifi cant transformations with a tendency for drying 
occurred primarily in the surface waters and underground waters. Gaining 
knowledge about the geomorphological features as well as on the natural and 
human-induced processes made it possible to reconstruct the hydrographic 
conditions of the period and the possible methods of land use.

On the one hand, geomorphological research has provided support to 
the preparation of archaeological fi eld work, interpretation of the results from 
historical investigations, and the reconstruction of environmental conditions 
and land use during the diff erent historical periods. On the other hand, the 
results of archaeological and historical research can contribute to the geo-
morphological studies considerably and provide essential data regarding the 
environmental conditions and changes.

Acknowledgement: The present study was supported by the K–72231 OTKA project 
(Hungarian Scientifi c Research Fund).
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