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IINNTTRROODDUUCCTTIIOONN  

  
The  field  symposium  of  Quaternary  researches  takes  place  in  the  Western  Lithuania, 
ethnographical region called Žemaitija (Samogitia). Since the previous meeting that took place 
in the surroundings of Plateliai Lake a  few decades ago numerous questions related with the 
different  aspects  of  the  Quaternary  geology  still  stay  open.  The  most  complicated  from 
geological  point  of  view  is Žemaičiai,  or  Samogitian, Upland  here. Whereas  no  large‐scale 
geological mapping  was  carried  on  in  this  area  the  presented  geological maps  and  cross‐
sections based on the old material that was revised and reinterpreted. During a few years more 
detailed  investigations were carried on  in relation with the different aspects of the  lateglacial 
and Holocene  as  the  area  of Samogitian Upland  is very  rich  in historical  and  archeological 
monuments confirming high human activity during the post‐glacial here. 

There are two National and twelve Regional parks, two strict reserves and many others 
protected areas in the Western Lithuania. Such a developed system of the protected areas enables 
conservation  of  the most  valuable  objects  of  nature,  including  geological  ones,  as well  as  the 
monuments of history and archaeology, for the future generations. Presently, many of the above 
mentioned  parks  play  a  big  role  in  the  protection  and  investigation  of  the  geological  objects: 
stimulate scientific research and public presentation of the obtained results for the society. 

During the field symposium geological and archeological sites on the Samogitian Upland, 
Purviai  and Papilė  outcrops  in  the Northern  Lithuania, Pagramantis  outcrop  and  prominent 
Vilkyškiai  ridge  in  the South‐western Lithuania will be demonstrated  for  the participants. The 
post‐glacial history of the Maritime region including the terraces of the Baltic Sea and a few sites 
of the unique nature heritage, e.g. Curonian Spit will be presented as well... 
 
TThhee  oorrggaanniizzeerrss  ooff  tthhee  SSyymmppoossiiuumm  eexxpprreessss  mmaannyy  tthhaannkkss  ttoo  tthhee  ssppoonnssoorrss  ooff  tthhee  eevveenntt::  

Baltic Sea Region INTERREG III B Project Adaptation Strategies to Climate Change in 
the Baltic Sea Region (ASTRA) 
JSC „Geoprojektas“ 
JSC „Geotestus“ 
JSC „Kauno Hidrogeologija“ 
JSC „Mažeikių Automobilių Keliai“ 
JSC ʺMinijos Naftaʺ 
JSC „Žemaitijos Keliai“ 
Lithuanian State Science and Studies Foundation 
Pagramantis Regional Park 
Rambynas Regional Park 
Salantai Regional Park 
State Service for Protected Areas under the Ministry of Environment 
Unique Stone Museum in Mosėdis 
Varniai Regional Park 
Žemaitija National Park 

 
Organizers 
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EXCURSION PROGRAMME AND ITINERARY 

TTuueessddaayy,,  MMaayy  2299tthh::  
Stop 1. Šatrija Hill: an ice diving formation. GGGuuuiiidddeee  Rimantė Guobytė 
Stop 2. Kame at Luokė. GGGuuuiiidddeee  Petras Šinkūnas 
Stop  4.  The  Biržulis  glaciodepression:  Human  response  to  the  Holocene  environmental 

changes in the Biržulis Lake region. GGGuuuiiidddeee  Miglė Stančikaitė 
Stop  5. Gelžė  sand  and  gravel  pit:  composition  of  glaciofluvial  deposits  in  the Germantas 

depression. GGGuuuiiidddeeesss  Petras Šinkūnas, Vaidotas Vičkačka 
Stop 8. The Papilė outcrop: Jurassic geological heritage in Lithuania. 

GGGuuuiiidddeeesss  Alma Grigienė, Jonas Satkūnas 
Stop  9.  The  Purviai  outcrop:  Stadial  –  interstadial  sequence  of Middle Weichselian, Venta 

River valley. GGGuuuiiidddeeesss  Jonas Satkūnas, Alma Grigienė 
Stop 6. Kame massif at Plokštinė. Millitary exposition. GGGuuuiiidddeee    Rimantė Guobytė 

WWeeddnneessddaayy,,  MMaayy3300tthh::    
Stop 3. The Medvėgalis Mound. Plateau – like hills of the Samogitian Upland. 

GGGuuuiiidddeeesss  Rimantė Guobytė, Kazimieras Praeras 
Stop 16. The Pagramantis outcrop. GGGuuuiiidddeee    Rimantė Guobytė 
Stop 17. Rambynas. Glacial morphology and stratigraphy of the Vilkyškiai ice marginal ridge. 

GGGuuuiiidddeeesss  Rimantė Guobytė, Asta Jusienė 
Stop 18. The Ventės Ragas outcrop: fragment of post‐glacial history of the Lithuanian 

Maritime region. GGGuuuiiidddeee  Albertas Bitinas 
Stop 19. Sakučiai oil field: oil exploration and production in Lithuania. GGGuuuiiidddeee  Ramunė Urbienė 

TThhuurrssddaayy,,  MMaayy  3311sstt::  
Stop 20. The Parnidis dune: formation of Curonian Spit and aeolian activity. GGGuuuiiidddeeesss  Albertas 

Bitinas, Miglė Stančikaitė 
Stop 21. Parnidis Dune: lagoon marl exposure. Phenomenon of “dune tectonics”. 

GGGuuuiiidddeee  Albertas Bitinas 
Stop 22. The Naglis Nature Reserve: aeolian sedimentation and history of human and 

nature interaction. GGGuuuiiidddeee  Miglė Stančikaitė 
Stop 23. Hill of Witches (dune). Traditional Lithuanian wood carvings. 

GGGuuuiiidddeee  Miglė Stančikaitė 
Stop 24. Kopgalis. The Klaipėda strait: economics, ecology and geology. 

GGGuuuiiidddeeesss  Saulius Gulbinskas, Albertas Bitinas 
FFrriiddaayy,,  JJuunnee  11sstt::  

Stop 7. Gardai Esker chain. The problems of conservation and presentation. 
GGGuuuiiidddeeesss  Petras Šinkūnas, Rimantė Guobytė 

Stop 10. The Pakalniškiai gravel pit: glaciodislocated intermorainic kame deposits. 
GGGuuuiiidddeee  Albertas Bitinas 

Stop 11. The Unique Museum of Stones in Mosėdis. GGGuuuiiidddeeesss  Miglė Stančikaitė, 
Algimantas Meškauskas 

Stop 12. Šilalės kūlis: 5th erratic boulder in Lithuania. GGGuuuiiidddeee  Rimantė Guobytė 
Stop 13. The Impiltis Hill Fort: human activity and environment during the Late Iron Age and 

Middle Ages. GGGuuuiiidddeeesss  Petras Šinkūnas, Miglė Stančikaitė 
Stop 14. Kašučiai Lake: patterns and chronology of the lateglacial environmental development 

in western Lithuania. GGGuuuiiidddeee  Miglė Stančikaitė 
Stop 15. Kunigiškės: the Baltic Sea terraces in the northern part of Lithuanian coastal area. 

GGGuuuiiidddeee  Albertas Bitinas 
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EEXXCCUURRSSIIOONN    SSTTOOPPSS  
 

 

 
 
Stop 1.  Šatrija Hill                  Stop 13.  Impiltis Forthill 
Stop 2.  Kame at Luokė                                               Stop 14.  Kašučiai Lake 
Stop 3.  Medvėgalis Mound                                       Stop 15.  Baltic Sea terraces 
Stop 4.  Biržulis glaciodepression                              Stop 16.  Pagramantis outcrop 
Stop 5.  Gelžė sand and gravel pit                             Stop 17.  Rambynas 
Stop 6.  Kame massif at Plokštinė                              Stop 18.  Ventės Ragas outcrop 
Stop 7.  Gardai Esker                                                   Stop 19.  Sakučiai oil field 
Stop 8.  Papilė outcrop                                              Stop 20–21.  Parnidis Dune 
Stop 9.  Purviai outcrop  Stop 22.  Naglis nature reserve 
Stop 10.  Pakalniškiai gravel pit  Stop 23.  Hill of Witches (dune) 
Stop 11.  Mosėdis  Stop 24.  Kopgalis 
Stop 12.  Šilalės kūlis   

Fig. M1. Topographic map of western Lithuania showing excursion stops 
1 – the Samogitian (Žemaičiai) Upland, 2 – the Western Kuršas Upland, 3 – the Žiemgala Lowland, 
4 – the Middle Venta Lowland, 5 – the Maritime Lowland, 6 – the Lower Nemunas Lowland, 7 – the 
N ėži L l d

© Lithuanian Geological Survey 
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Fig. M2. Geomorphological map of western Lithuania (R. Guobytė) 
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Fig. M3. Geological cross‐section of western Lithuania (after A. Jusienė). For location see Fig. M2 
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Fig. M4. Map of the sub‐Quaternary relief of western Lithuania 

(S. Šliaupa, J. Čyžienė, J. Lazauskienė, 1999) 
 

 
Fig. M5. Pre‐Quaternary geological map of western Lithuania 

(S. Šliaupa, J. Čyžienė, J. Lazauskienė, 1999) 
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Fig. M6. Quaternary geological map of Lithuania (R. Guobytė) 
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Fig. M7. The thickness of the Quaternary sediments in Lithuania (P. Aleksa, 2004) 
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Fig. M8. Ice lobes in Western Lithuania during the Last Glaciation (R. Guobytė) 
Ice lobes of the Riga ice stream: Žiemgala, Venta, Nevėžis, Dubysa; 

ice tongues: Varduva, Virvytė, Venta 
Ice lobes of the Baltic ice stream: Kuršas, Minija, Nemunas; 

ice tongues: Bartuva, Salantas, Minija, Ančia 
I – Main ice dividing zone of Baltic and Riga ice stresams; 
Ice marginal formations: ŠL – North‐Lithuanian, VL – Mid‐Lithuanian, Pj – Pajūris 
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THE SAMOGITIAN (ŽEMAIČIAI) UPLAND 
R. Guobytė, Lithuanian Geological Survey 

 
The Samogitian Upland is one of the insular accumulative uplands in the East Baltic area (Kurša, 
Vidzeme, Sakala, Otepaa and other Latvian and Estonian uplands should be also mentioned), but the 
only one found in Lithuania. It occupies an area of about 9 000 sq. km and covers almost all territory of 
western Lithuania. It ascended as an island surrounded by the Pajūris, Venta, Žiemgala, Nevėžis and 
Nemunas Lowlands (Fig. M1). 

Topography. The surface of the Upland is greatly contrasting. The slopes of the Upland are 
named Eastern, Western and Northern Samogitian plateau (Fig. 1). 

The base of the surface of the Samogitia Upland is marked by the contour line laying at about 
100 m a.s.l. in general. However the detailed topographical analysis shows some differences occurring 
between the separate parts of the Upland. The margin of the Upland basement coincides with the 
contour line laying at about 70 m a.s.l. in the western part and with the 60 m a.s.l. in the southern part. 
The eastern and the northern margins of the Upland are situated on the higher altitude and reach up to 
90–100 m a.s.l. The surface of the Eastern Samogitian Plateau is situated in 130–140 m a.s.l. and the 
Western Samogitian Plateau is laying at about 110–120 m a.s.l. respectively. The surface of the 
Northern Samogitian Plateau consisting of the small hills in lies at about 140–150 m a.s.l. 
predominantly. The altitude of the central part of the Upland reaches up to 160–180 m a.s.l. The central 
part of the Upland is composed of the distinct hilly massifs, namely the Takoskyrinis (Watershed), 
Plateliai, Tverai, Telšiai, Viešvėnai, Kražiai, Kurtuvėnai with the Biržulis and Germantas depressions 
among them. The highest of them named Watershed, shows more than 200 m a.s.l. Here the highest 
point of the Samogitian Upland, Medvėgalis Hill (234.6 m a.s.l.), is situated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Morphology of the Samogitian Upland: 

1 – central glacioelevation, named T – Takoskyrinis (Watershed), 2 – Plateliai glacioelevation; 
Hilly  massifs:  Tl –  Telšiai,  Vš –  Viešvėnai,  Tv –  Tverai,  Kr –  Kražiai,  Ku –  Kurtuvėnai. 
Glaciodepresions:  B –  Biržulis,  G –  Germantas,  Plateaux:  ŠŽ –  Nothern  Samogitian,  VŽ – 
Western Samogitian, RŽ – Eastern Samogitian 
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Fig. 2. Geomorphologic districts of the Samogitian Upland and surrounding area (after R. Guobytė, 
P. Kavaliauskas, 2005) 

Central glacioelevations of the Upland: T – the ice dividing massif, named Watershed, 
P – Plateliai  interlobate massif;  1 –  the Middle  Samogitian Glaciodepression  (alternative  names:  the 
Biržulis glaciodepression and the Germantas glaciodepression); Hilly massifs of the Samogitian Upland: 
2 – the Northern hilly massif, 3 – the Southern hilly massif 

 
The Upland is located on toward the northeast rising sub-Quaternary surface. The sub-

Quaternary relief is highly dissected – a number of deep palaeoincisions are identified (Figs. M3, M4). 
The sub-Quaternary surface under the Upland is composed of the Upper Jurrasic deposits, in some 
places of the Lower Triassic and of the Lower Cretaceous deposits (Fig. M5). The Quaternary cover is 
mostly composed of till beds which represent almost all till formations indicated in Lithuania: Dzūkija, 
Dainava, Žemaitija, Medininkai and Upper Nemunas (Fig. M3). The thickness of Quaternary cover in 
the Upland area varies from 50–100 m up to 150–250 m. The thickest Quaternary (314.2 m) registered 
in the borehole Vembutai-93 situated in the central part of the Upland (Fig. M8). Because the borehole 
did not reach the sub-Quaternary surface the actual thickness remained unknown. 

The geomorphology of the Samogitian accumulative insular Upland is specific to the uplands of 
this type. The Upland has two central glacioelevations and the central glaciodepression is situated 
between them (Fig. 2). Glacioelevations are surrounded by a peripherial zones (marked 2 and 3 in 
Fig. 2), characterized by ice-marginal relief forms, hills and hilly massifs of glacial and englacial 
origin. The Northern, Western and Eastern Samogitian plateaus occupy the lowest level of the Upland 
(Fig. 2). 
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STOP 1. ŠATRIJA HILL: AN ICE DIVIDING FORMATION 

R. Guobytė, Lithuanian Geological Survey 
V. Baltrūnas, Institute of Geology and Geography 

Fig. 1. Šatrija Hill from air. The scenery towards the 
northwest (photo by R. Jarockis, 2005) 

 
Šatrija hill is dislocated on the northern highest peak 
of the ice-dividing massif of Samogitian Upland 
(Fig. 1). This hill invited attention of geologists, 
geographers and archaeologists since the year dot. The 
more precise geomorphologic characteristic of 
mentioned ice-dividing massif is presented in the 
studies of Prof. Č. Kudaba (1983, 1979). Geological 
structure of the Samogitian Upland and namely the 
Šatrija hill is described in the publications of V. Vonsavičius (1969, 1973). 

In fact the Šatrija hill is the highest point among five hilltops of Šatrija hilly massif (Fig. 2): the 
relative height of mentioned hill is from 20-30 meters from background of the massif until 50-60 
meters from peripheral side. There is about 100 meters difference in height, if we compare the top of 
Šatrija (228.7 m a.s.l.) and flat surface of surrounding lowlands (100–120 m a.s.l.). Such difference in 
altitude is very rare in Lithuanian landscape (Kudaba, 1983). 

An entire Šatrija hilly massif is composed from a few similar hills that rear over the morainic 
background. The morainic relief there is presented as a small-scale hilly massif: the top of hills is flat as 
a rule, generally covered by thin layer of sand or clay (Fig. 3). The altitude of relief is 160-170 m a.s.l. 

There is a very limited amount of information about geological structure of Šatrija massif – 
only one borehole (236.6 meters depth) was drilled here. On the basis of received geological 
information the 3-dimentional model of Quaternary structure has been cared out by V. Vonsavičius 
(1973) (Fig. 4). The glacial deposits of five different glaciations with very thin interlayers of 
intermorainic deposits were distinguished in the Quaternary thickness. The Upper Jurassic marine 
sediments (aleurolite) are laying on the background of the Quaternary: the same sediments outcropping 
in the exposures of the river Venta (Stop 8). 

Recently a new inter-
pretation of geological structure of 
Šatrija hilly massif has been done by 
A. Jusienė. Re-interpretation of 
former borehole’s data has been 
carried out in the frame of special 
project of stratigraphic revision. 
According to this interpretation, the 
pre-Weichselian surface was at the 
altitudes of 140-150 meters above 
sea level. Laminated structure of 
Šatrija hill could indicate a rapid 
change of sedimentation conditions 
or it is evidence of the strong 
influence of glaciotectonics? 

Fig. 2. Detailed morphology of the 
Šatrija hilly massif 
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Fig. 3. Geomorphology of the Šatrija interlobate massif (after M. Saldukaitienė, 1985) 
Legend: 1 – peat bog plain, 2a – glaciolacustrine plain, 2b – marshy glaciolacustrine plain, 3 – glaciofluvial 

plain (delta), 4a – abrasion till plain, 4b – till plain with thin cover of glaciolacustrine sediments, 
5 – hummocky moraines, 6 – medium size and high morainic hills, 7 – kames, 8 – glaciolacustrine 
plateau‐like hills, 9 – chain of ice marginal ridges 
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Fig. 4.  Geological  composition  of  the 
Šatrija  hill  (after  V. Vonsavičius, 
1973) 
Legend: 1–5 – till of four glaciations, 
6, 7 –  sediments  of  J3  and  T1,  8–14 – 
lithology of the Quaternary deposits 

Fig. 5. Geological cross‐section of the Šatrija ice 
dividing massif (after A. Jusienė, 2007) 
For legend see Fig. M3. 
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STOP 2. KAME AT LUOKĖ 

P. Šinkūnas, Institute of Geology and Geography 
R. Guobytė, Lithuanian Geological Survey 

Fig. 1. Detailed topography of the Luokė kame 
(55053‘N, 22030‘E) 

 

 
Partly excavated kame of average size is situated 
to the southwest of Luokė settlement (Figs. 1, 2). 
It is a northeast-southwest prolongated hill of 
18 m height in its southern end and 10–12 m in 
the northern. It is one of the many such kames in 
the Šatrija interlobate massif (Fig. 3 on page 21). 

Similar kames of different size as the 
forms of englacial accumulation prevail in the 
kame areas of the central part of Žemaičiai 
Upland. Many of them are investigated by 
G. Juozapavičius, A. Jurgaitis, A. Mikalauskas 
(Juozapavičius, 1974, Jurgaitis, 1969, Jurgaitis et 
al., 1982) in detail. The kames in Žemaičiai 
Upland are attributed to the glaciofluvial, 
glaciolacustrine or composite ones depending on 
their structure based by grain size composition of 
composing sediments (Jurgaitis, 1969). 
Furthermore the kames with till cover and without 
it occur in Žemaičiai Upland. In the watershed 
area of Žemaičiai Upland the kames of composite 
structure and without till cover dominate 
(Juozapavičius, 1974). The kame at Luokė is 
attributed to this variety as well. The presence of 
quarry in the kame hill provides a possibility to 
analyze the kame structure and sediment bedding. 
Interesting and rather complicated structure of 
sediments with cross, ripple and parallel bedding 
or massive and disordered structure is possible to 
observe in sediment logs of the quarry 
(Figs. 3, 4). 

Formation of this kame field is related to 
the lost of activity of the glacier in the end of Last 
Glaciation when the ice in large areas of central 
part of Žemaičiai Upland become stagnant. Then 
the space between the blocks of ice and different 
cavities in glacial ice were filled with sediments. 
When glacial ice had melted the kame hills due to 
the surface inversion were formed. 

 
 
 
 
 
 
 
 
 
 

Fig. 2. Kame at Luokė on the aerial photograph 
of 1973 (before explotation) 
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Fig. 3. Sand and gravel pit in kame at Luokė  

(photo by A. Damušytė) 
 

 

Fig. 4. Sediment bedding in kame at Luokė 

(photo by P. Šinkūnas) 
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STOP 3. THE MEDVĖGALIS MOUND: plateau-like hills of the Samogitian Upland 

 
R. Guobytė, Lithuanian Geological Survey 

Plateau-like hills are common for the central zone of the Samogitian Upland. The specific morphology 
of hills enable to distinguish them from others glacial forms. The relative height of the plateu-like hills 
varies from 10–15 m up to 40–50 m. Surface of the forms is flat or slightly undulating. The steep, in 
some places terraced, slopes are engraved by ravines. Three types of the plateau-like hills are 
widespread on the Samogitian Upland: glaciolacustrine, glaciofluvial and morainic (without cover of 
clay, silt and sand). 

Three main areas of the plateu-like hills with glaciolacustrine cover are situated on the 
Watershed massif: Medvėgalis, Girgždūtė and Šatrija (Fig. 1 A). An assembly of the glaciolacustrine 
plateau-like hills concentrated on the west bank of the Plateliai Lake should be mentioned as well. 

The Medvėgalis area is located on the southern part of the Watershed massif. More than 20 
plateu–like hills with small kames on its flat surface compose the area. The absolute height of the flat 
tops of hills varies from 180–185 up to 200–205 m a.s.l (Fig. 1B). The height of plateu-like hills varies 
from 25–30 m up to 40 m. The depressions between the hills are marshy. All these hills are covered by 
thin layer of clay, in some places sand. The thickness of clayey cover varies from 1-2 up to 8–10 m. 

The Medvėgalis castle mound installed on the top of the plateau-like hill is the highest peak on 
the Watershed massif: 234.6 m a.s.l. 

A genesis and age of the plateu-like hills is still under the disscusion. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. A. Areas of the plateau‐like hills shown on 
the geomorphological map of the Watershed massif 
(the Samogitian Upland): 1 – Medvėgalis, 2 – Girgždūtė, 
3 – Šatrija 
B. Morphological map showing plateu‐like hills 
(blue outline) and kames (vertical lines) in the 
Medvėgalis plateu‐like hills area. The arrow points 
the Medvėgalis castle mound 

A B 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 25

STOP 4. THE BIRŽULIS GLACIODEPRESSION: HUMAN RESPONSE TO THE HOLOCENE 

ENVIRONMENTAL CHANGES IN THE BIRŽULIS LAKE REGION 

M. Stančikaitė, V. Baltrūnas, P. Šinkūnas, D. Kisielienė, Institute of Geology and Geography, Lithuania 
T. Ostrauskas, Lithuanian Institute of History 

The Biržulis Lake (55°47′N, 22°26′E) is situated 
in northwest Lithuania on Žemaičiai Upland in a 
surface depression the lower levels of which 
(152 m a.s.l. and 154 m a.s.l.) are interpreted as 
the lake terraces of the Holocene period (Fig. 1). 
The higher terraces (155 m a.s.l. and 157 m 
a.s.l.) were formed during the lateglacial. The 
steep slopes associated with the abrasion of lake 
banks up to 10–20 m in height mark the eastern 
and northern limits of the depression. An area of 
eutrophic lake (current depth 2.45 m) the water 
level (148 m a.s.l.) of which is today under 
human control, reaches 100 ha. Modest rivers 
and streams feed the lake, and small villages 
with cultivated land and pastures are situated on the surrounding hills. 

The Biržulis Lake area may be considered as a key site to the study of environmental changes 
and their subsequent effect upon human activity in the region throughout the Holocene. 

 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Map showing 
the geological‐
geomorphological 
situation in the 
Biržulis depression 
(compiled by 
R. Guobytė) and the 
location of 
archaeological sites 
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Table 1. Chronological and cultural attribution of prehistoric sites in the Biržulis Lake region 

 

Archaeological background. The archaeological record shows that the Biržulis Lake region has 
attracted inhabitants since the Palaeolithic (Butrimas, 1997). Archaeological evidence of early 
Mesolithic Kunda culture was discovered at several locations around the lake (Table 1). There is very 
strong evidence of late Mesolithic activity in the area, as up to 24 sites, including late Mesolithic graves 
on Duonkalnis and Spiginas Islands (Butrimas, 1992; Bronk Ramsey et al., 2000), have been found. An 
abundant flint collection, as well as stray finds, has been attributed to the Janislawice culture 
(Ostrauskas, 1996). Pottery and flint tools typical of early Neolithic Narva (or forest belt type) culture 
have been excavated in only a few sites (Kunskas, Butrimas, 1985). In contrast, during the late 
Neolithic, when groups of Corded Ware culture - Baltic Coast culture reached the area (Butrimas, 
Česnys, 1990), the density of sites and settlements increased, as evidenced by the investigation of a late 
Neolithic grave in a Spiginas Island Stone Age cemetery (Butrimas, 1992). Archaeological data suggest 
a drop in human activity in the region from the beginning of the Bronze Age. Early Bronze Age pottery 
of Trzciniec type was collected in only a few sites. Scattered stroked pottery represents the late Bronze 
Age - the very beginning of the Roman Period in the region. The Iron Age is represented by settlements 
with remains of rusticated pottery (3−10 centuries AD) and scattered finds from the late Iron Age 
(10−12 centuries AD). Varniai Town (Medininkai), the medieval and historical centre of the 
Samogitian Duchy (13−15 centuries AD), was located in some distance from the southern outskirts of 
Biržulis Lake region. 

Methods. Two sediment cores were taken in Biržulio Sąsmauka (A) and Daktariškė (B) 
archaeological sites and sub-sampled at 2−5 cm resolution for pollen analyses (Fig. 2). Sediment 
sequence parallel to core B was sub-sampled for plant macro remains study. Plant macro remains were 
extracted from sediment samples of even volume (230 cm3) by wet sieving on a screen with a mesh size 
of 0.25 mm (Fig. 3). Bulk samples and separate plant macro remains were taken for 14C dating. Four 
samples from core A and five from core B were more or less evenly spaced along the sediment 
sequences. Two plant macro remains from section A were processed according to AMS technique. 
Principal Component Analysis (Fig. 4) was carried out on the basis of a complete taxa set of pollen 
percentage counts.  
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Fig. 2. The percentage pollen diagram of section B 

 
Environmental changes and human reaction. Early Mesolithic (> 8 300 cal BC). The 

establishment of the early Mesolithic Kunda culture in the Biržulis Lake region coincides with the 
onset of the Holocene (Table 2). The discovery of numerous small, short-term camps and sites of large 
seasonal base settlements confirms the intensive exploitation of the Biržulis Lake region by nomadic 
tribes of Kunda culture. Evidence of these settlements can be found in the recovery of characteristic 
tanged points, microlithic inserts and other flint artifacts. Tribes of the early Mesolithic Kunda culture 
established themselves on dry sandy peninsulas or islands (155 m a.s.l.) which had formed in the 
central part of the lake depression. Climate aridification, which has been registered in palaeobotanical, 
lithological, δ18O and δ13O records (Kabailienė, 1998; Makhnach et al., 2000) dated back to the 
transition from the lateglacial to the Holocene in Lithuania and neighboring areas caused a pronounced 
water regression in Biržulis Lake. The development of new vegetation communities began in the 
Biržulis Lake region as a result of the rapid warming registered at the onset of the Holocene throughout 
the Northern Hemisphere (Ammann et al., 2000; Vandenberghe et al., 2001). Initially, the area was 
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overgrown by open birch and pine forest. The continuous presence of Betula, a moisture-demanding 
tree which tolerates cool summers (Huntley, Prentice, 1993), may indicate that the climate, although 
still rather severe, had become wetter. The widespread presence of heliophytic shrubs and herb species 
in the predominant birch forest suggests the existence of open vegetation habitats. However, around 
8 100 cal BC the light-demanding species disappeared, giving way to a pine predominant forest. 
Changes in the vegetation cover have a direct influence upon the population of wild animals, the most 
important food resource for the early Mesolithic tribes. 

. 

Fig. 3. Plant macro remain diagram of section B 
 

Osteological data shows that the hunting of moose (Alces alces), bears (Ursus arctos) and boars 
(Sus scrofa) became predominant after reindeer disappeared from the forested areas (Daugnora, 
Girininkas, 2004). As the migration scale of the above-mentioned animals is rather low, this might 
explain the tribes' semi-sedentary lifestyle as well as the development of a new hunting technique 
which was effective in denser forest. Thus, the Biržulis Lake region, with a landscape and ecosystem 
which is diverse for a relatively small area, provided people with suitable living conditions. 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 29

 

Fig. 4. Biplot of principal component analysis (PCA) carried out on the basis of a complete taxa 
set of pollen percentage counts for the mean data of each pollen assemblage zone in 
sections A and B 
 

Late Mesolithic (8 300−5 000 cal BC). Pollen data show that during this period there were 
pronounced changes in the vegetation cover. Ulmus appears as the earliest broad-leaved pollen type in 
the pollen spectra. Representation exceeding 7 % suggests the presence of this species in the Biržulis 
Lake region before 8 100−7 500 cal BC. As this taxon is very vulnerable to drought and requires moist 
and fertile soil, its expansion confirms that such ecological conditions had already existed. At that time 
(7 600−7 200 cal BC) Corylus established itself there. Alnus was the last deciduous tree to appear in the 
region during the early Holocene at 7 300−6 900 cal BC. The simultaneous appearance of Alnus, as 
well as the formation of a sand layer in the central part of the lake, suggests an increase in humidity and 
a higher influx of sediments eroded by running water. Dense mixed forest with a remarkable input of 
broad-leaved species had already been flourishing in the area by the end of the late Mesolithic 
following the spread of Tilia (6 400−5 900 cal BC) together with Quercus (5 900−5 700 cal BC). In 
8 300−8 000 cal BC, the area was settled by emigrants from southern Scandinavia known as the 
Maglemosian culture groups, whose heritage is referred to in Eastern Europe as the Janislawice culture 
(Ostrauskas, 1998). Evidence of their presence can be seen in the late Mesolithic sites and graves found 
on Duonkalnis and Spiginas Islands (Bronk Ramsey et al., 2000; Butrimas, 1992). 

Rich archaeological heritage implies that the population increased in density during the late 
Mesolithic. The plentitude of natural resources guaranteed the survival of a rather large community, as 
shown by the remarkably higher number of sites in comparison with that from the early Mesolithic. The 
formation of a new vegetation pattern influenced the fauna structure, in which boar, dear and roe became 
an important part of human diet (Kozlowski, 1989; Zagorska, 1993; Daugnora, Girininkas, 2004). Due 
to the richness of the natural resources, the rate of human migration may have decreased even further. 
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Table 2. Summary chart of the palaeoenvironmental situation and human adaptation in the 
Biržulis Lake region 

 
As a result of these clearly favorable environmental changes, Mesolithic communities of Janislawice 
culture inhabited the Biržulis Lake region for several thousand years. 

Early–Middle Neolithic (5 000−2 800 cal BC). Around 5 000 cal BC, when late Mesolithic 
Janislawice communities adopted ceramic manufacturing technology, Narva Neolithic culture (forest belt 
type Neolithic) established itself in northern Lithuania and the Biržulis region, as evidenced by pottery 
with organic or shell temper found in sites investigated there (Kunskas et al., 1985). Narva Neolithic tribes 
established themselves on the lake terraces (155 m a.s.l. and 157 m a.s.l.), creating a network of 
settlements. The Narva culture existed during the remarkable environmental variations which took place in 
the area. The decrease in broad-leaved trees, which was especially pronounced at 4 300−3 700 cal BC, 
points toward the reduction of broad-leaved woodland and subsequent re-colonization of the area by alder 
and hazel thickets. Furthermore, the rise of Picea pollen value confirms the introduction of new species 
into local vegetation successions. After the brief early Holocene immigration to northeastern Lithuania 
(Stančikaitė et al., 2004), a second expansion took place during the middle Holocene (Stančikaitė et al., 
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2002, 2003), as recorded in Biržulis cores. Pollen data suggest that by 3 200 cal BC there already was a 
pronounced input of spruce in the formation of the forest. Nevertheless the structure of the vegetation cover 
was not homogenous, since the increasing representation of herbaceous pollen coinciding with the 
decreasing frequency of mostly arboreal species was registered in separated intervals. The earliest 
disturbances occurred at 4 300−3 700 cal BC, with the next peak of similar changes being registered at 
3 400–2 800 cal BC. At that time, forest-free plots covered by shrubs and herbs, including ruderals and 
anthropochores, extended. Similar variations in the vegetation pattern as registered in pollen spectra may 
be accepted as evidence of the earliest attempts at farming (Behre, 1981). Climate change, the formation of 
a new forest structure, a rise in humidity and the possible waterlogging of the lake shores all contributed to 
the decrease in human activity in the region. 

Late Neolithic (2 800−2 100 cal BC). Late Neolithic communities were established in the 
Biržulis Lake region in the third millennium BC (Butrimas, Česnys, 1990). The discovery of more than 
22 settlements of local Corded Ware Culture - Baltic Coast culture as well as the Spiginas Island Stone 
Age cemetery (Butrimas, 1992), suggests intensive exploitation of the region. The location of some of 
archaeological sites suggests that the water level had lowered, as they are situated at very low altitudes 
(152 m a.s.l. and 153 m a.s.l.). Changes in pollen taxa registered at the onset of the late Neolithic 
indicate a shift towards dryer climatic conditions in the area as well. The pronounced peak of the Pinus 
curve is contemporaneous with the reduction of aquatic taxa. Furthermore, the expansion of Quercus 
suggests the increase in climate continentality, as maximum pollen values of this genus are usually 
found in more continental climates (Huntley, Prentice, 1993). Woodland disturbances usually 
contemporaneous with the appearance of non-arboreal taxa, e.g. apophytes and anthropochores, suggest 
the formation of forest-free plots possibly used by man. One further potential explanation for these 
changes in the forest structure could be the rising intensity of cattle breeding and cultivation observed 
from the beginning of the late Neolithic in the majority of Lithuania (Stančikaitė, 2000). 

Bronze Age (2 100−500 cal BC). The region’s archaeological record from the Bronze Age is 
very poor. This shift may have been caused by the environmental changes which occurred in the area 
during the Bronze Age. The beginning of peat formation, which dates back to 1 700−1 500 cal BC, was 
caused by a change in the water table and the bogging of vast territories (154 m a.s.l. and 152 m a.s.l.). 
Simultaneous changes in vegetation cover have been recorded. It is likely that the dense forests, with 
this remarkable input of Picea as well as swamps, were not favoured by inhabitants, who moved away 
from the area or settled on higher elevations. The registered migration may have also been related to the 
increasing role of farming in the subsistence economy registered according to archaeological data in 
Lithuanian territory (Rimantienė, 1996). During the later stages of the Bronze Age Pinus and Betula 
expanded into the expanses of spruce, forming a thinner forest cover. Although Cerealia, Artemisia, Pl. 
lanceolata and R. acetosa/acetosella are represented in the pollen diagrams this presence of those signs 
of human activity may be explained as the transportation of pollen grains from distant farming areas. 

Iron Age (500 cal BC−AD 1 200) and Historical times (after AD 1 200). Archaeological data 
confirm that the area surrounding Biržulis Lake was continuously unoccupied during the Iron Age and 
afterwards. Environmental conditions may be seen as the key reason why the region was abandoned. The 
beginning of the Iron Age coincided with the globally-identified Subboreal/Subatlantic boundary 
(2 800−2 500 14C BP, Lang, 1994) marking the turn from a warm and dry climate to a more humid and 
cooler one (Tinner et al., 2003). This stimulated uninterrupted bogging of the lake, as shown in the 
continuous formation of peat recorded in both investigated sequences. The positive reaction of Picea to 
these climatic alterations caused the growth of shady forest at the onset of the Iron Age. During the last 
millennium, light-demanding and pioneer species became the predominating components of vegetation 
successions, forming light mixed forest with openings stretched in between. These plots were often occupied 
by vegetation related to different aspects of human activity (ruderal and cultural plants), though these 
practices were developed outside the nearest vicinities of Biržulis Lake. In the sixth decade of the last 
century, the final stage in the Biržulis Lake development started, taking its current shape after the land had 
been ameliorated. 
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STOP 5. GELŽĖ SAND AND GRAVEL PIT: COMPOSITION OF GLACIOFLUVIAL DEPOSITS IN THE 

GERMANTAS DEPRESSION 

P. Šinkūnas, Institute of Geology and Geography 
R. Guobytė, Lithuanian Geological Survey 

The sand and gravel field of Gelžė kame is situated in Pagermantis forestry, 9 km to the north from 
Telšiai town, 5.3 km to the southeast from Alsėdžiai and 4 km to the north from Lieplaukė 100 m near 
the road A-11 Šiauliai-Palanga. It is located on Žemaičiai Upland in morainic-glaciofluvial depression 
of Germantas with small scale hilly surface (Fig. M2). The prolongated hollows of south-north 
direction with peat bogs or small lakes in their bottoms separate the kame hills. The altitudes of surface 
vary from 160.1 to 175.5 m a.s.l. All the area is covered by forest, only a central part of it is excavated 
and the area of 3.5 ha in the western part is recultivated already. 

Gelžė sand and gravel field was first prospected in 1954 but only in upper part up to ground 
water table (Саперсон, 1954). In 2004 the additional prospecting of aquiferous sand and gravel deposit 
was carried out (Juozapavičius, 2005). The total amount of raw material in Gelžė field of 47.24 ha area 
comprises 4.1 million m3, 1.3 million m3 of them are aquiferous. The water table is established in the 
depth of 0.5–10.5 m. Such big differences of water table level are due to complicated sediment surface. 
The thickness of the sand and gravel bed is from 1.4 to 14.7 m (Figs. 1, 2) or 9.4 m mean. 

The beds of gravel of different grain size dominant in the upper part of the deposit up to 14 m 
deep and are separated by sand beds in many places. Beneath the gravel the beds of sand are found in 
many places. In some places glaciolacustrine sediments – red and brownish-red clay occurs in the 
lowermost part of the bed. The till, underlying kame deposits, is yellowish brown or gray with gravel 
and pebbles. Gelžė kame deposit material is suitable for the road construction. 

  

Fig. 1. Thickness of kame deposits in Gelžė sand and gravel field (after G. Juozapavičius, 2005) 

The sedimentation of Gelžė glaciofluvial deposits is related to intraglacial subenvironment of 
sedimentation in local lakes of glacial cavities, hollows or simply on a ground surface surrounded by 
the dead ice block banks. Gelžė kame field was formed during the Last Glaciation when the glacier had 
lost its activity in the central part of Samogitian Upland and big areas of the ice become stagnant. Then 
the lower places on glacial surface, the space between the blocks of ice and different cavities in glacial 
ice were filled by predominantly horizontally bedded sand and gravel and thick glaciofluvial deposit 
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was formed. When glacial ice had melted the beds of horizontally bedded sand and gravel inclined on 
the slopes due to surface inversion in places of contact with former ice blocks and obtained down slope 
inclination. Due to this dislocation of sediments the sand and gravel beds in such places are dissected 
by faults of different amplitude. In places of melted glacial ice blocks, the small lakes were formed in 
the deepest hollows developed. In the shallower ones the boggy depressions had formed and the peat 
sedimentation started. 

 
Fig. 2. Geological cross‐sections I‐I and II‐II of Gelžė kame deposits. For location see Fig. 1 

(after G. Juozapavičius, 2005) 

 

 

 

 

 

 

 

 

 

Fig. 3. Sediment bedding in 
Gelžė sand and gravel pit 
(photo by P. Šinkūnas, 2006) 
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STOP 6. KAME MASSIF AT PLOKŠTINĖ. MILLITARY EXPOSITION 

R. Guobytė, Lithuanian Geological Survey 
 

Close to the south-eastern shore of the 
Plateliai Lake, hilly massive, predominantly 
composed of sand, and named Plokštinė, is 
situated. Also the highest point of the territory 
reaching up to 191.2 m a.s.l. is placed here. 
Tops of other hills surrounding the lake 
stretches at about 180–190 m a.s.l. and the 
steep slopes of 25–30 m high are sinking 
down to the old terrace formed during the 
post-glacial. Going northward both the height 
and size of the hills decrease. There the kames 
separated by the deep depressions (up to 20–
30 m in depth) of glaciokarst origin become 
the forming element of the relief. The flat hills 
separated by the depressions with the peat 
bogs predominate in the south-eastern part of the massive (Fig. 1). This area is formed by the well-
sorted sand beds reaching up to 50 m in depth. 

In 1960 dry sandy forested area engaged the Soviet Union military forces. In September, 1960, 
the Soviets rapidly began to build an underground military base in the Plokščiai village. The base was 
one of the first in the Soviet Union. On December 31, 1962 the construction was completed. Four R12 
nuclear missiles of 22 meters high, including the 3 meters war head, were installed in the sand. 

On June 18, 1978 soldiers and officers were removed from the base. Today only the young trees 
grow in the territory reminding us about the past. In our days the Military exposition is one of the most 
popular place among the tourists visiting Žemaitija National Park. 

 
Fig. 1. Geomorphology of the Plokštinė surrounding. Legend: 1 – slope, 2 – ravine, dry valley, 3 – peat 

bog plain, 4 – lacustrine plain, 5 – flood plain valley, 6 – post‐glacial valley, 7 – glaciolacustrine 
plain, 8 – glaciofluvial plain, 9 – kame massif, 10 – esker, 11 – glaciofluvial kame, 12 – glaciofluvial 
hill, 13 – glaciolacustrine kame, 14 – plateau‐like hill 
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STOP 7. GARDAI ESKER CHAIN. THE PROBLEMS OF CONSERVATION AND PRESENTATION 

R. Guobytė, Lithuanian Geological Survey 
P. Šinkūnas, Institute of Geology and Geography 
M. Jankauskienė, Žemaitija National Park 

Gardai esker is the largest esker in Samogitia 
(Žemaitija). As well as the smaller ones it is 
situated on the North Samogitian plateau in the 
depression of the Varduva glacial lobe (Figs. 1 
and 2). 

Gardai esker is the chain of eskers and 
kames stretched from the north-west to the 
south-east in all the distance of 4 km long 
(Fig. 3). The esker is composed of several 
winding ridges of 600–800 m long with kame 
hills in between them in some places (Fig. 8). 
The width of the esker chain is 250–300 m, the 
ridge height reaches 10–15 m. 

Fig. 1. The northern part of the Gardai esker. 
Scenery towards the north (photo by A. Damušytė, 2007) 

The esker ridge is without till cower. The fine sand beds compose the southernmost part of the 
esker ridge where the Žemaičių Kalvarija settlement is situated on it. The small gravel pit dug on the 
western slope of the northerly stretched central part of the esker ridge displays the course material – 
gravel, pebbles and boulders making up the esker (Fig. 5). The subhorizontal fine sand bedding 
displayed in the gravel pit implies the sedimentation in the glacial ice crevice by the flow of high 
velocity. 

 
 

Fig. 2. A. Ice‐contact slope of the Varduva 
ice‐tongue glaciodepression. The 
scenery towards the south 

B. Geomorphology of the Depression. For 
legend see Fig. M2 
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Gardai esker area is under conservation in Žemaitija National Park. The part of esker ridge of 

600 m long was dug out before the Žemaitija National Park was established; fortunately the Park 
personnel had stopped its excavation. Currently the project of esker conservation and adaptation of the 
300 m excavated part (Fig. 4) for visitors is prepared already. The pathways to the southern wall of 
quarry (Fig. 6) for observation will be constructed. The pathway for hikers will be prepared along the 
quarry wall and the crest of the esker. The sightseeing place will be prepared on the highest place on 
esker as well. 

 
 

 
Fig. 3. Topography of the Gardai esker chain (scheme) 

Fig. 4. Excavated northern part of the Gardai 
esker (photo by A. Damušytė, 2007) 

Fig. 5. Coarse clastic material in pit dug on the western 
slope of the esker ridge (photo by A. Damušytė, 2007) 
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Fig. 6.  The  esker  height  (~15 m)  is  well 
observed  in  the  quarry.  The  esker 
”roots” are near 10 m deep. The depth of 
quarry is 25 m (S direction) 

Fig. 7.  Subhorizontally  bedded  sand 
with gravel in the upper part of 
the sediment sequence 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 39

Jurassic outcrop  in Papilė town  is now  installed 
for  visiting.  Such  type  of  demonstration  of 
exposure, protected  by  roof  from precipitation  is 
the first at all in Lithuania 

NORTHERN LITHUANIAN PLAINS  

STOP 8. THE PAPILĖ OUTCROP: JURASSIC GEOLOGICAL HERITAGE IN LITHUANIA 

J. Satkūnas, Lithuanian Geological Survey 
A. Nicius, Venta Regional Park 

Outcrops of Jurassic rocks in the Venta river 
valley are known since 1811, when Dionizas 
Poška, famous writer and collector of antiquities 
visited Papilė village and collected number of 
fossils. However the first scientific investigations 
of Jurassic outcrops were carried out by engineer 
Jan Ulman in 1825–1826. Later on, the outcrops 
were visited and reinvestigated by great number of 
researchers from universities and other geological 
organisations of Russia, Germany, Poland, 
Lithuania and other countries. Due to long history 
of investigations rich collections of fossils from 
Papilė now are disposed in geological museums of 
many European cities. 

According to A. Linčius, more than 300 
species of fossils have been identified in Jurassic 
rocks: ammonites, foraminiferra, fishes and etc. 
Among them fossils of mollusca (41 species) and 
ammonites (25 species) prevail. The name of Papilė town is included into names of several species of 
ammonites – Indosphinctes (Elatmites) papilensis (Pak.), Binatisphinctes (Okaites) popilanicus (Krenk.), 
Cardioceras (Plastmatoceras) popilaniense Bod. Astarte (Astarte) papilensis Rotkytė L. The Papilė 
outcrop is the stratotype of the Papilė Formation. 

The Jurassic outcrops in Papilė town and its vicinities are unique in the Baltic region and are of 
great scientific significance. The course of Venta river valley with outcrops was established as geological 
protected area in 1960 and the outcrop in very Papilė town was established as geological natural monument 
since 1964. On basis of the Jurassic geological values the Venta Regional Park was established. 

Thanks to efforts of the State Service of Protected Areas and Venta Regional Park, the outcrops 
of Jurassic rocks now are prepared for visitors. The geological trails are equipped with information 
stands, view sites, etc. 

The Papilė outcrop is included in 
the list of most representative geosites 
of the Baltic region (Satkūnas J., 
Ransed G., Suominen Y., That K., 
Raudsep R., Mikulėnas V., 
Vdovets M., Makarikhin V., Cleal C., 
Erikstad L. et al. Geosites listings for 
Northern Europe – a status report // 
32nd International Geological 
Congress, Florence, Italy, August 20–
28, 2004: Volume of Abstracts. Part 
1. – [Florence], 2004. – P. 581) 

The  installation  works  at  the 
Jurassic  outcrop.  Two  Jurassic 
layers are exposed – black clay and 
sandstone 
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Ammonites are prevailing fossils. The 

ammonite, symbol of sedimentary geology 
and biostratigraphy is the logotype of 
Lithuanian Geological Survey and Venta 
Regional Park. 

 

    
 
 
 

The section of the Papilė outcrop (according to L. Rotkytė, 1968) 

 
Depth of 

layers Geological age Sediments and fossils 

0.0–15.0 m Quaternary Glacial brown clayey loam with boulders. 

15.0–17.8 m 
Jurassic Period, 
Callovian age, 
Skinija Formation 

Black clay with mica, with interlayers of 
sandstone and lenses of siderite; fossils of 
ammonites Astarte sauvalei., Astarte 
trembiazensis Lor., belemnites. 

17.8–18.8 m.  

Sandstone, yellow, with interlayers of black 
clay. Ammonites: Kosmoceras transitionis Nik., 
Kosmoceras cf. Compressum Quenst. Mollusca 
Oxytoma inaequivalvis (Sow.), Chlamys 
(Aequipecten) fibrosa (Sow.), Protocardia 
cognata (Phill.), Trigonia zonata Ag., 
Myophorella undulata (Ag.). 

18.8–19.3 m  Limestone dark brown, sandy; fossils of  
brachiopoda, bivalvia. 

19.3–20.5 m  Sandstone brownish, weekly cemented. With 
detritus of fossils and wood. 

20.5–21.0 m 
Jurassic Period, 
Callovian age, 

Papartynė Formation 

Sand grey, very fine; fossils of bivalvia, 
brachiopoda, tracks of worms. 

21.0–23.9 m  
Conglomerate. 
Fauna – ammonites: Kosmoceras jason Rein., 
Kosmoceras castor Rein., Obductum Buck. 

23.9–25.4 m 
Jurassic Period, 
Callovian age, 

Papilė Formation 

Sand yellow, fine grained with interlayers of 
grey clay. 

 
Besides Jurassic outcrops there are number of other valuable geotopes in the Venta Regional 

Park: Quaternary outcrops, picturesque erosional remnants, erratic boulders etc. 
Quarries of Triassic clay and Permian limestone, located nearby the Venta Regional Park are 

additional interesting sites for visitors, studying geodiversity. 
Besides the values of geological heritage in the park's territory there are many villages with 

historical and architectural values: chapels, roadside poles with a statuette of a saint, mounds and rests 
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of the manor's parks. In this regional park there is Purviai Reserve with unique part of the Uogė River, 
Purvėnai geomorphologic reserve, Avižliai, Dabikinė, Virvytė hydrologic reserves, Užpelkiai botanic-
zoological reserve, Viekšniai urban rezerve. There are four water mills left in this park, two of them 
(Viekšniai and Augustaičiai mills) are still working. Other valuable object is the Dubiškiai estate. In the 
park of this estate there are 13 local and 9 introduced tree species. In the Venta Regional Park there are 
670 species of plants with abundance of orchid family, 140 species of birds, 184 of insects, 27 of 
mammals, 7 of amphibians and 3 of reptilians in total. 

Geological mapping in the Venta Regional Park was recently completed. In the course of the 
mapping it was revealed interesting features of the Quaternary cover. For example, the area is 
characterised by the occurence of Middle Weichselian lacustrine deposits, outcroping in several 
exposures in the Venta river valley. It is necessary to stress, that sites with Middle Weichseliann 
deposits are very few in entire Baltic region. Therefore, the Venta Regional Park is of great interest for 
Quaternary researchers as well. 

 

 

Loops of the Venta River 
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STOP 9. THE PURVIAI OUTCROP: STADIAL – INTERSTADIAL SEQUENCE OF MIDDLE 

WEICHSELIAN, VENTA RIVER VALLEY 

J. Satkūnas, A. Grigienė, A. Jusienė, A. Damušytė, Lithuanian Geological Survey 
J. Mažeika, Institute of Geology and Geography 

A number of sections of lacustrine sediments, occurring under the 3–9 m thick relief forming the Upper 
Weichselian till have been discovered in the Venta settlement (Fig. 1) in 1976 during engineering 
geological survey (Kondratienė, 1998). These lacustrine sediments i.e. silt with humus and interlayers 
of peat were attributed to the periglacial stage of the Last (Weichselian, Nemunas) Glaciation on the 
basis of their lithological and palynological characteristics. 

In the course of geological mapping of the Mažeikiai area (North Lithuania) at a scale of 
1:50 000 (Jusienė et al., 2003) the Quaternary structure was studied and wide occurrence of lacustrine 
deposits under the uppermost till was determined (Fig. 1). 

 
Fig. 1. Location map 

 
The area under discussion is located in the till plain of middle course of the Venta River valley. 

The plain was formed during retreat of the Late Nemunas glacier and topography of the plain is 
composed mainly by basal till. Thickness of Quaternary deposits in the area is 25–60 m. Quaternary is 
composed of prevailing Middle Pleistocene Žemaitija and Medininkai (Saalian) tills (their thickness 
generally reaches up to 35 m) that occur on the pre-Quaternary surface and Upper Pleistocene 
lacustrine, glacial and glaciolacustrine deposits (Fig. 2) (Jusienė et al., 2003). Topography of the area is 
formed by slightly undulating basal till with small drumlins and eskers. The thickness of the Upper 
Nemunas (Upper Weichselian) glacial deposits is 5–10 m. The till is yellowish-brown colour, 
composed of sandy loam with pebbles and gravel up to 10 %. In some places the till is covered by the 
layer of 3–5 m thick glaciolacustrine sand and silt with undeveloped small continental dunes. The 
valley of Venta River riches 10–20 m deep, with two higher terraces cuts the till plain. 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 43

According to data of the geological mapping (Jusienė et al., 2003) the Middle Nemunas 
(Middle Weichselian) lacustrine deposits are overlying Medininkai (Saalian) till and are covered by 
Upper Nemunas glacial deposits. 

The top of the Middle Nemunas layer occurs at +55 – +70 m a.s.l. The thickness of the 
lacustrine sediments reaches up to 28 m. Uppermost part of the lacustrine sequence could be observed 
in outcrops of the Venta River and its tributaries Avižlys and Virvyčia. In the outcrops of Avižlys and 
Venta confluence the top of the lacustrine sediments is glacially distorted and dislocated. 

The Middle Nemunas sediments are composed of clay, silt, fine grained sand and very fine 
grained sand, they are brown, yellow-grey and greenish black colour. There are many micro interlayers 
of organic matter in the silt. Pebbles in diameter of 1–2 cm are present occasionally in the sediments 
also. The data of boreholes, depicted in cross-sections (e.g. Fig. 1), indicate, that lacustrine deposits 
occupy depressions of the underlying Medininkai till. These depressions most probably are 
paleolacustrine kettles, where sedimentation of silt and fine grained sand took place. 

The Purviai outcrop (x – 56012’17’’, y – 22038’28’’) is located 8.65 km to south-west from 
Viekšniai town in the valley of Venta River, 11 km down from Papilė town, in the Venta Regional Park. 

Due to the structure of the exposure, the sampled sequence of the outcrop consists of two 
sections: section A and section B (Figs. 3, 4). Palynological analysis was performed for 16 samples (for 
location of samples see Fig. 4). The results are presented in a percentage diagram (Fig. 5). The 
frequencies of pollen are low. Several pollen grains were slightly corroded. A few colonies of green 
algae Pediastrum were noted. Pre-Quaternary spores were also identified. The pollen diagram has been 
divided into two (I–II) local pollen assemblage zones (LPAZ): 

I zone – Cyperaceae LPAZ: in this zone herbaceous plants reach the highest values up to 85 %. 
Cyperaceae with 80% predominate. Artemisia and Poaceae are less common. A few pollen of Salix, 
Juniperus and Ericales were noted. 

II zone – Pinus LPAZ: Pinus is the most common tree pollen, reaching over 80 % of the total 
pollen sum. Betula pollen comprises some 20 % of the pollen flora. Picea appears with 15–20 %. 
Pollen of Alnus and broad-leaves was reworked from older sediments. Betula nana values increas and 
reach maximum with 2 % in the lower part of the zone. A rich herb pollen flora was noted e.g. 
Apiaceae, Asteraceae, Artemisia, Cyperaceae, Chenopodiaceae, Poaceae, Rumex, Rosaceae, 
Ranunculaceae. A few pollen of Helianthemum were identified as well as spores of Botrychium and 
Lycopodium selago. Among the aquatic plants Typha-Sparganium and Potamogeton have been 
observed. Spores of Polypodiaceae and Sphagnum reach up to 15 %. 
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Fig. 2. Conditions of occurence of Middle Weichselian sediments. Geological cross‐section 
along Venta river valley. For location see Fig. 1 
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Fig. 3. General view of the Purviai outcrop (photo by A. Nicius) and location of the sampled 
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Fig. 4. Description and sampling of the Purviai outcrop 
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Mollusca shells, mostly fragments of different size, were collected from the layer of the gravel 
(interval 0.34–0.73 m). It has to be noted that gravel contains small irregular lenses of gyttja. The 
mollusca identification led to conclusion that mollusca shells belong to Species of margaritifera 
margaritifera (Superfamilia: Unionoidea; Familia: Margaritiferidae; Genus: Margaritifera). 

The mussels live buried or partly buried in coarse sand and fine gravel in clean, oligotrophic, 
fast-flowing and unpolluted rivers and streams (Skinner et al., 2000). 

 

Fig. 6.  Gravel  layer  with 
fragments  of  shells  of  the 
freshwater  pearl  mussel 
(Margaritifera  margaritifera) 
(photo by J. Satkūnas) 
 

From the paleoevironmental 
point of view of, presence of 
Margaritifera margaritifera 
confirm fluvial sedimentational 
environment of formation of gravel 
and indicate wide range of 
paleoclimatic conditions from 
temperate to arctic. 

Two samples (wood piece, taken from peat layer and shells of mollusca Margaritifera 
margaritifera, collected from the layer of gravel) from the Purviai outcrop (for location of samples see 
Fig. 3) were dated by 14C method using liquid scintillation spectrometry techniques at the laboratory of 
Institute of Geology and Geography in Vilnius. For the conventional radiocarbon age transfer to 
calibrated calendar age the Cologne Radiocarbon Calibration & Palaeoclimate Research Package 
CALPAL_A was used (Jöris, Weninger, 2000). 

The paleogeographical and stratigraphic interpretation of the sedimentary sequence in the 
Purviai outcrop is based on understanding that climatostratigraphic event is a certain time span, during 
which a cycle of climatic changes takes place (cycle of improvement of climate – thermomer or cycle 
of climate deterioration – cryomer), these changes being expressed in traceable changes of 
sedimentational environment and thus represented by deposits of certain type. The sedimentional 
environment is interpreted on the basis of lithological composition of sediments: lacustrine (silt, sandy 
silt, wetland or peatbog peat), alluvial (gravel with the Margaritifera margaritifera), glaciofluvial (sand 
with basal layer) and glacial (till). According to the pollen data during the deposition of the sandy silt 
and peat (0.08–0.25 m) the main composition of the local vegetation was Cyperaceae and Artemisia. 
The pollen record (LPAZ I) shows a cold, severe, however wet periglacial conditions, where landscape 
was open and only sedges communities have grown in the territory. Therefore the lowermost interval of 
the Purviai outcrop (interval 0.0–0.34 m), sandy silt, peat and sandy silt, most probably was 
accumulated in the shallow changing lacustrine-wetland environment in open landscape under the 
severe climatic conditions. However, the occurence of compacted peat (interval 0.12–0.17 m) with 
pieces of wood indicates, that presence of single poor trees or shrub vegetation was possible. 
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Radiocarbon age 34 250 ±500 cal. yr 

BP (Vs-1630) leads to conclusion that the 
interval, corresponding to the I LPAZ could 
correlated with Huneborg interval, which 
takes place in Western Europen stratigraphy 
between the classic pollen-based Hengelo 
Interstadial (38–36 ka BP) and the so-called 
Denekamp Interstadial Complex (32–26 ka). 
(Huijzer, Vandenberghe, 1998). 

The overlying units – gravel and 
sandy silt (0.25–1.54 m) – corresponding to 
LPAZ II contain pollen of Pinus, Picea, 
Betula and NAP. The variety of herbaceous 
pollen as well as pollen of Helianthemum 
together with Botrychium and Lycopodium 
selago spores show still cold climatic 
conditions, however this interval marks 
climatic improvement and thus could be 
interpreted as thermomer. During the 
sediments accumulation, the territory was 
covered by park tundra with birch, pine and 
some admixture of scattered spruces, dwarf 
birch and juniper. 

The Denekamp Interstadial in The 
Netherlands and Germany is described from 
number of sites and is characterised by 
treeless, shrub tundra landscapes (Behre, 
1989; Bos et al., 2001; Kolstrup, Wijmstra, 
1977). During this Interstadial, as derived 
from paleobotanical evidence July 
temperature (e.g. in the type locality Laarhuis 
near Denekamp) averaged about 10 0C 
(Kolstrup, Wijmstra, 1977). However, it must 
be admitted that the radiocarbon date 
34 690±650 yrs BP (Vs-1676) from the 
Purviai outcrop does not corresponds to the 
geochronological span of 32–26 ka of the 
Denekamp Interstadial Complex in The 
Netherlands as recognized by Huijzer & 
Vandenberghe (1998), or 32–28 ka according 
to Caspers & Freund (2001). This 
discrepancy leads to wider discussion on long 
distance correlations of climatostratigraphic 
events. For the Middle Pleniglacial a number 
of treeless interstadials have been described 
from the Netherlands and other places in 
Western and Central Europe, e. g. the 
Moershoofd complex, the Hengelo and 
Denekamp Interstadials (Behre, 1989; 
Huijzer, Vandenberghe, 1998; Bos et al., 
2001; Caspers, Freund, 2001; Kolstrup, 
Wijmstra, 1977) however it was noted that it 
is impossible to correlate Middle Pleniglacial 
peat and gyttja deposits from different parts 
of Northern and Central Europe based on 
botanical data neither it is possible to 
correlate these deposits with sufficient Fig. 5. Spores and pollen diagram of the 

Purviai outcrop 
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accuracy by independent dating techniques (Bos et al., 2001; Caspers, Freud, 2001). Deposits that 
specifically belong to one of these interstadials could not be recognized in other sections – in many 
cases peat formation and gyttja deposition was apparently more dependent on local hydrological 
changes than climate changes (Bos et al., 2001). 

Nevertheless, the vegetation development as recorded in the Purviai outcrop clearly indicates 
transition from cryomer (I LPAZ) to thermomer (II LPAZ) conditions and these both intervals could be 
respectively correlated with Nemunas 2d cryomer and Mickūnai 3 thermomer in south-east Lithuania 
(Satkūnas et al., 2003). The transition noted in the outcrop Purviai, however confirms assumptions that 
climatostratigraphic events during Pleni Weichselian are not expressed as sharp climatic fluctuations on 
the background of generally progressing global climate cooling. Due to the erosional impact the Middle 
Weichselian sediments are very limitedly preserved in the area of Late Weichselian glaciation. 
Therefore each site with Middle Weichselian sediments is very important for the knowledge of the 
stratigraphy representing this time interval. Therefore the Purviai site and Venta region in general 
provide favourable prerequisites for the further research. 

Acknowledgements – The Purviai outcrop was discovered and recommended for investigations 
by Apolinaras Nicius, director of Venta Regional Park. The sample of wood for radiocarbon dating 
(Vs-1630) was collected and submitted by Dr. Augustinas Linčius. 
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WESTERN KURŠAS UPLAND 

STOP 10. THE PAKALNIŠKIAI GRAVEL PIT: GLACIODISLOCATED INTERMORAINIC KAME 
DEPOSITS 

A. Bitinas, Lithuanian Geological Survey 

In the Pakalniškiai quarry the kame deposits of the Middle Pleistocene (Saalian, Medininkai) glaciation 
are presented. They are covered by thin 1.2 to 2–3 meters thick layer of yellowish-brown till formed 
during the Late Weichselian (Upper Nemunas) Glaciation: the till fabric indicates that glacier stream 
advanced from NW to SE (Fig. 1). Kame deposits are presented by glaciofluvial gravelly sand or 
various grained yellowish gray sand that are dominating in the upper and lover part of the section. The 
glaciolacustrine yellowish-grey or yellowish-brown fine grained sand, silty in many places, prevailed in 
the middle part of the kame deposits. 

 
 
 
 
 
 
The uppermost part of kame deposits are 

dissected by extremely deep ice wedges reaching 
4.0–4.5 meters. The ice wedges of mentioned size 
could be formed only during long-termed periglacial 
conditions that could have existed before the ice 
advance of the Last Glaciation, i.e. it indirectly 
confirm that investigated kame deposits were formed 
during the Middle Pleistocene. 

 
 

Fig. 1. Results of fabric measurements in 
the covering till (compiled by P. Aleksa) 
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Fig. 2. Glaciotectonic deformations and ice wedges in the upper part of kame deposits 
 
 

The uppermost part of kame 
deposits is glaciodislocated: a number of 
fold, faults, and thrust folds are possible 
to detect there (Fig. 2). According to the 
data of measurements of structural 
elements (Fig. 3) of glaciotectonics, it is 
possible to conclude that deposits were 
disturbed during two different glacial 
advances. The stress during the one of 
them was from NW: it could be a result 
of glacier activity of the Last Glaciation, 
i.e. the stress direction corresponds with 
fabric measurements of the covering till 
(see Fig. 1). During the other glacial 
advance the stress was, likely, from NE. 
Thus, taking into the account that the 
most powerful glaciotectonic 
deformations that were formed 
particularly by this glacial advance are 
intersected by deep ice wedges, this 
glaciotectonic event could be correlated 
with Middle Pleistocene (Medininkai, 
Saalian) Glaciation. 
 

 
Fig. 3. The lower hemisphere stereographic projections of 
glaciotectonic structures. Red and black dots indicate 
measured axis of small folds, red circles show calculated 
axis of big folds. Thrust plane is indicated by arc 
(compiled by P. Aleksa) 
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WESTERN SAMOGITIAN PLAIN  

The Western Samogitian Plain stretches along the Baltic Sea coast in the westernmost Lithuania. The 
Baltic Sea shoreline was reconstructed, the Pajūris end-moraine ridge precisely contoured, and the 
glaciolacustrine and glaciofluvial (deltaic) plains were determined. 

Loaf-shaped forms, which are not explored yet, are scattered in a wide stripe at the bottom of 
the Western Samogitian plateau (Fig. M2). The mentioned forms seem to be formed at the ice margin 
under somehow more dynamic conditions of the ice sheet, which were not observed elsewhere in 
Lithuania. It was implied from the till fabric measurements that the upper moraine-building glacier has 
advanced from the west (Fig. 1). 

The plain is dissected in the middle by N–S trending, 58 km long, 500 m wide, and 25–30 m 
deep channel of meltwater stream. The northern, bifurcated part of the channel may be regarded as the 
upper reaches of a glacial river, which begins in the moraine plain near Skuodas Town. It evidences 
that the ice melting water from the southern slope of the Kuršas Upland used the channel for its 
drainage. The Bartuva River in the northern part of the channel turned northwards following the 
retreating glacier. 

After the Ice Age, the Salantas, Blendžiava and Minija rivers flowing from the Samogitian 
Upland entered the channel. Their waters flow to the south up to now. The Minija joining the channel 
near Kulūpėnai occupies its southern part. This part of the channel is often regarded as an ancient 
Minija valley. The channel terminates near Gargždai forming a large glaciofluvial delta (Fig. M2). 

The Quaternary sediments are 50–60 m thick in the Western Samogitian Plain. It drops down to 
2–3 m locally in the middle of the plain. The Jurassic clay underlies it (Fig. 2). 

The most picturesque and complex part of the channel is protected and belongs to the Salantai 
Regional Park (Fig. 3). The park also has a lot of erratic boulders. Erratic boulders from the three 
natural erratic boulder fields and rock quarry are regarded as values of the Salantai Regional Park. 

 

 

Fig. 1. Geological cross‐section of loaf‐like hill near Ersla village (after A. Bitinas, P. Aleksa, 
A. Damušytė). For location see Fig. 2. 
1 – upper and 2 – lower till of the Last Glaciation, 3 – dislocated lacustrine sediments 

 
 
 

Loaf-like hill 
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Fig. 3. Geological cross‐section C–C‘ across Salantas–Minija meltwater drainage valley near 
Mosėdis (A. Bitinas, A. Damušytė, P. Aleksa) 

 
 

Fig. 2. Geomorphological map of the Salantai 
Regional Park (R. Guobytė) 

The 5 boulders in the Salantai Regional Park 
were dated by means of 10Be method of 
cosmogenic dating (see page 53) during the 
international project designated to reconstruction of 
the last deglaciation of the Southeastern sector of 
the Scandinavian Ice Sheet (Rinterknecht et al., 
2006). The obtained ages of 13.4–15.4 10Be ka of 
4 sampled boulders from Šaukliai and Kulaliai 
boulder fields (one sample with age of 25 10Be ka 
was excluded during statistical data manipulation) 
indicate the time when the last glacier has melted. 
Thus, described area was attributed to the Middle 
Lithuanian moraine: in the East Baltic region an 
area occupied by this moraine deglaciated 
approximately before 13.6 ± 0.3 10Be ka 
(Rinterknecht et al., 2006). 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 53

 

 
 
 

Reference: 
Rinterknecht, V. R., Clark, P. U., Raisbeck, G. M., Yiou, F., 

Brook, E. J., Bitinas, A., Marks, L., Zelcs, V., Lunkka, J.-P., 
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The King of stones – Vaclovas Intas. 
(photo by E. Rudnickaitė, 2006) 

 

STOP 11. THE UNIQUE MUSEUM OF STONES IN MOSĖDIS 

A. Meškauskas, The Unic Museum of Stones in Mosėdis 

 
„For man a stone is cold, hard and frightening. It contrasts 
with nature, in which everything is soft, like plants, animals 
and human hands. However, the stone’s hardness, weight 
and durability inspire respect“. 

Vaclovas Intas 
 

The large stony fields have covered an area between 
Mosėdis and Salantai in the northwestern part of Lithuania. 
Šaukliai, Igariai, Kulaliai and Erlėnai eratic boulder fields 
were preserved in the area. People say that boulders used to 
“grow” there. Farmers gathered them every year and 
constructing stone fences marked the boundaries of their 
fields. People use boulders for various purposes and they 
have become an inseparable part of their life. There are a lot 
of place names including the word “kulis”, the meaning of 
which is “stone” in the Samogitian dialect. There have 
always been fields of stone and big boulders around 
Mosėdis. For thousands of years huge boulders have been 
untouched by people but during the land reclamation the 
situation has changed. More than 1 500 000 cubic meters of 
stones were collected in the “Mosėdis” collective farm alone in the years 1975–1985. There were a few 
stone – embankments in Klaipėda seaport, building substructures, pavements as well as making the 
breakstone. But a part of the stones had avoided such a fate – they found a safe place in Mosėdis. 

The beginning of the migration of boulders to Mosėdis coincided with the arrival of the young 
doctor, Vaclovas Intas, to lead the new hospital in 1957. Though the place name “Mosėdis” is not bound 
up with the stone, but they became synonyms now. The doctor was the first man who saw a beauty of the 
boulder. Visiting a patient in a nearby village he noticed a boulder of about 50 kilograms and brought it to 
the yard of the hospital on his bicycle. From that day on he fell in love with boulders. Each summer in 
early mornings he used to visit the surroundings of Mosėdis marking boulders that caught his eye. The 
doctor also went to stone – pits to ask the exploders to leave marked stones intact. Land reclamation 
specialists and exploders knew that these marked stones sooner or later will be taken to Mosėdis in 
different ways: in a hospital’s cart or in hired high- powered tractors and lorries. Sometimes it took 
several days to bring huge and heavy boulders to the settlement. In spring V. Intas planted trees, 
shrubbery and flowers close to newly set boulders. After some time there was no place for boulders in the 
hospital yard. Then the doctor started putting them along the streets of the town. Later even those who 
had thought their doctor was weird started to place boulders in their own gardens and yards. 

V. Intas was interested in plants as well as in stones: he visited all big botanical gardens of the 
former Soviet Union and brought back many different plant species from distant places. He propagated 
and planted them around the boulders in the yard of the hospital and in the town. 

In the fire of 1962 more than 40 houses were burnt down in the center of the town. After this 
the doctor got the idea of establishing a square in the former residential area. Now boulders and oak 
trees are like a memorial for famous people of Samogitia and Lithuania in this square. They recall a 
significant dates of our state too. 
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Part of the outdoor 
exhibition 

 

 
Eventually the 

space of the hospital 
yard and sides of the 
streets became too 
narrow so the doctor 
made up his mind to 
establish a stone park 
along the Bartuva 
River. By then a large 
collection of boulders 
from the Ice Age had 
been collected and more 
than 1 000 different 
species of plants had 
been planted. A project 
museum – park was 
made and the works started in the Bartuva river valley in 1972. Professor of Vilnius University 
Algirdas Gaigalas was a scientific leader and Vaclovas Intas headed the implementation of this project. 
In 1975 the reconstruction of the 200- year old water mill started. In appreciation of the popularity of 
this park and its scientific, cultural as well as tourist value, on February 26 of 1979 a museum of unique 
stones was established. The weight of the smallest exhibit of the museum is only several grams, and the 
largest one weighs over 50 tons. The administration of the museum and the indoor exposition are 
located in the restored water mill. The museum presents the classification of the rocks, geological 
maps, fossils and stones from different countries, which were brought to the museum as gifts. The 
museum has got a rich collection of sand as well. From here, a path leads to the main outdoor 
exhibition, which includes all major types of boulders found across the country. It covers 7.9 ha of the 
Bartuva river valley and is surrounded by a stone fence. Not only the stone fence but also millstones, 
flagstones, small bridges, paths, tables and sculptures help the visitor become better acquainted with the 
ways boulders can be used for. There are more than 200 huge boulders in the outdoor exposition. They 
are arranged according to the place of their origin – Finland, the Gulf of Finland, the Aland Islands, the 
Gulf of Bothnia and Sweden. According to the place they come from boulders are put in groups, a bit 
dug into the ground, and look like a natural accumulation of rocks. In one place of the park you can 
find yourself like in North Sweden – where the ground is strewn with mottled granite rocks. A path 
composed of Jotnian sandstone slabs connects the groups of boulders. They were formed 0.6 billion 
years ago from brittle sands that have adhered and hardened for a long time. The greenness of the park 
with a vengeance sharpens the mottled patterns of boulders. A status of the state protected nature object 
is bestowed to the museum park. Altar stones used by our pagan forefathers are arranged in a small 
Bartuva island. 

Now it is difficult to discern where the boundaries of the town end and where the museum of 
unique stones starts. Walking round Mosėdis you find the glamour of the ordinary stone and derive its 
strength. 
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STOP 12. ŠILALĖS KŪLIS: 5TH ERRATIC BOULDER IN LITHUANIA 

R. Guobytė, Lithuanian Geological Survey 
G. Skridlaitė, Institute of Geology and Geography 

 

Samogitia is a country of boulders. Three of the largest 
Lithuanian erratic boulders are lying in the fields here. 
The fifth boulder “Šilalės kūlis” can be observed in the 
Salantai Regional Park. Not far from the latter, the 
Lithuanian’s largest “Puokė” or “Barstyčiai stone” 
occurs. The third among them “Kriaučiaus (Tailor’s)” 
stone is situated in nearby Kelmė district. 

The erratic boulders were brought by the glacier 
c. 21 thousands years ago. The several times advancing 
and retreating glacier has covered fields with abundant 
stones. 

The “Šilalės kūlis” is made of rapakivi granite. 
“Rapakivi” in Finnish means “decaying stone”. Granite 
consists of pink ortoclase (potasium-feldspar) mountled 
with white plagioclase ovoids (what is called “rapakivi 
texture”), gray quartz and black biotite or hornblende. 
Large ovoids fall from the finer-grained matrix making 
the stone to disintegrate. 

Other boulders surround the “Šilalė kulis”, 
among which is a stone with so-called “bowl” 
(semicircular hole). It is likely that pagan Lithuanians 
have used this place for religious purposes. The place 
might have served as a pagan sanctuary. 
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STOP 13. THE IMPILTIS HILL FORT: HUMAN ACTIVITY AND ENVIRONMENT DURING THE LATE 

IRON AGE AND MIDDLE AGES 

M. Stančikaitė, P. Šinkūnas, V. Šeirienė, N. Blažauskas, Institute of Geology and Geography 
R. Jarockis, Institute of Lithuanian History 

Site description and archaeological background. 
The Impiltis archaeological site is situated in the 
Kretinga region of NW Lithuania, approx. 25 km from 
the Baltic Sea (Fig. 1A) in the vicinity of Senoji 
Impiltis village (Fig. 1B). The Impiltis hill fort 
(56°07′23″N, 21°14′47″E) rises 400 m eastwards from 
the Šventoji River, on the right bank of the Alkupis 
Rivulet, whose dammed waters surround the hill fort 
plateau (Fig. 1C). 

At the onset of the Late Iron Age a number of 
well-developed settlements existed in this part of the 
Eastern Baltic (Žulkus, 2004), territory named 
“Curonia”. In 853 AD “Seeburg” (Grobiņa) and 
“Apulia” (Apuolė), two sites located in the vicinity of the Impiltis, were referred in the “Vita Sancti 
Anscharii” (Vita, 1828). In 1253 Impiltis (Empilten, Ampillen or Ampilten) was mentioned in the 
medieval written sources for the first time (Liv-, 1967). According to the archaeological data 
construction of the hill fort started in the first centuries AD and several renewal stages were undergone 
until the 13th century (Puzinas, 1934; Gimbutas, 1963; Zabiela, 1995). Typological analysis of the 
recently collected archaeological material indicates the Late Iron Age (800–1250/1300 AD) and Middle 
Ages (1250/1300–1500 AD) as the periods of the Impiltis hill fort prospering. We have to point out that 
in the territory of the Lithuania the onset of the Middle Ages is dated back to the end of 14th century 
and continued until the beginning of the 16th century that is from Christening of Lithuania to the epoch 
of Renaissance (Kuncevičius, 2005). In 1263 AD after attack of the Livonian army the wooden castle 
that was built on Impiltis hill fort, was burned down (Žulkus, 2004). 

 
Fig. 1. Location of the Impiltis hill fort (A, B) and position of sampling sites (C) 
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Fig. 2. Diatom percentage diagram of selected taxa for the main core sediment sequence. See Fig. 4 
for the detailed description of lithological composition 

Material and methods. In order to evaluate the spatial distribution of the cultural layer and to 
collect samples for the analyses applied, 44 test pits up to 100 cm in depth were dug within the 
settlement area (Fig. 1C). Six 1x1 m trenches of up to 150 cm depth were dug, four in the settlement 
area (S1, S2, S3 and S4) and two within the hill fort (S4 and S5). Collected data show that the thickness 
of the cultural layer reaches up to 40 cm in the settlement area and more than 100 cm within the hill 
fort. Outside the hill fort the cultural layer was found in an approximately 3 ha area. The main core of 
225 cm depth was drilled in the riverbed of the Alkupis River northeastwards from the hill fort 
(Fig. 1C). In the majority of the beds, sediment sequences consisting of gyttja with a different 
admixture of sand and thin sand laminas contain charcoal pieces of different sizes. 74 soil samples from 
34 test pits (Fig. 1C) representing the undisturbed part of the cultural layer and substratum were 
geochemically tested to determine the concentrations of heavy metals (Fe, Cu, Zn and Pb). Diatom 
research was carried out in the sediments of the main core, 1–225 cm interval. Diatoms were extracted 
in the conventional manner and results are presented in a diagram showing the percentage of the most 
frequent and ecologically important taxa (Fig. 2). 
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For pollen analysis, sediments were collected at intervals of 5–7 cm from the main core 
(Fig. 3), five samples from the settlement area (trench S3), and nine samples from the hill fort (S5). 
Three bulk sediment samples from the main core were selected for radiocarbon (14C) dating processed. 
The radiocarbon calibration program OxCal v3.10 (Bronk Ramsey, 2001) with INTCal calibration 
curve was used for the calibration of radiocarbon dates. 

 

 

Fig. 3. The percentage pollen diagram of the main core. See Fig. 4 for a detailed description of 
lithological composition 
 

Discussion. Late Iron Age (800–1250/1300 AD). Registered archaeological and historical data 
indicate that in the eastern Baltic region the Late Iron Age (800–1250/1300 AD) was a period of 
general demographic and economic expansion (Kihno, Valk, 1999; Simniškytė et al., 2003). These 
societal and economic changes coincide with the rise in mean temperature registered in vast areas of 
Western Europe and the North Atlantic region (Lamb, 1965) in approximately 900–1300 AD, the so 
called “Mediaeval Warm Period” (Bradley, 2000). 

The Impiltis site had been settled since the first centuries AD (Žulkus, 2004), may have been 
pillaged and burned by Vikings who attacked neighbouring Seeburg” (Grobiņa) and “Apulia” (Apuolė), 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 60

sites in around 850 AD (Vita, 1828). Newly collected information indicates that the Impiltis population, 
while recovering from the Nordic onslaughts, improved their living environment, reconstructing their 
hill fort as well as their immediate surroundings. A lithological data dated back to around 1000 AD 
indicates the presence of a deposition in a newly-formed pond in the meander of the Alkupis River. 
Deposits contain diatoms (175–162 cm) typical of a eutrophic, shallow water basin rich in oxygen, 
mineral salts and nutrients (Fig. 4). 

 
 

Fig. 4. Summary chart of the Late Iron Age ‐ Middle Ages palaeoenvironmental situation and 
human adaptation in the area of Impiltis hill fort and settlement 

Pollen data taken from sediments deposited shortly before 1000 AD (185.5–170 cm) suggest 
that an open, light-demanding, herb-predominated vegetation flourished in the area. A continuously 
high occurrence of Cerealia suggests that the territory around the Impiltis hill fort was used for 
agricultural fields and pastures. While it was difficult to evaluate which part of the discovered Cerealia 
belongs to rye (Secale cerealia), the presence of Centaurea cyanus, a weed found only in rye fields 
(Vuorela et al., 2001) and considered to be an indicator of permanent field cultivation (Regnell, 1989), 
was recorded. At the same time an increased presence of the cultivation of rye was registered in 
surrounding territories (Behre, 1992; Poska, Saarse, 1999). Intensive agriculture and a broad extent of 
disturbed soil with high NO3 content are also confirmed by the high presence of typical weeds 
(P. persicaria and R. acetosa/acetosella) and ruderal species (Artemisa, Chenopodiaceae and 
Lactucaceae). 

During the first half of the 11th century some changes in the environmental pattern took place in the 
area (Fig. 4). The development of particular plant species, e.g. alder, suggests an increase in wetness, 
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which possibly resulted in the deepening of the pond, as indicated by a large number of plankton species. 
An expansion of the birch and spruce populations may be related to the overgrowth of open habitats, most 
probably fields. Separated plots were converted into pastures, where the presence of P. lanceolata indicates 
an escalation in either grazing (Behre, 1981) or mowing (Gaillard et al., 1994). Nevertheless, a high 
Cerealia curve indicates that intensive agricultural development continued in the area. Furthermore, the 
continuous presence of C. cyanus pollen grains and Linum usitatissimum, a plant rarely cultivated in slash-
and-burn clearings (Vuorela et al., 2001), confirms the existence of permanent fields. The occurrence of 
L. usitatissimum not only indicates that is was cultivated locally but also serves as proof of the earliest-
known flax cultivation in NW Lithuania. In particular sites within Lithuania, scattered pollen grains of flax 
indicate that it was introduced no earlier than the 15th century (Kondratienė, 1998; Stančikaitė et al., 2002), 
while the earliest traces of flax cultivation date back to 2800 14C BP, in eastern Sweden (Karlsson et al., 
1995/1996), and to the Pre-Roman (Gaillard, Berglund, 1988) or Roman Iron Age (Engelmark, 
Hjelmqvist, 1991) in southern Sweden. 

Further environmental changes (Fig. 4) indicate that the period of most prominent human activity 
in the Impiltis hill fort and settlement was the second half of the Late Iron Age (1050–1250/1300 AD). 
Pollen data point to a marked regression of the forested areas, which were most probably converted into 
cultivated fields. Intensive agriculture is confirmed by a rising frequency of Cerealia pollen accompanied 
by numerous weeds and a large number of carbonized cereals (including Secale sp. and Triticum sp.) 
discovered in the hill fort’s cultural layer. The high occurrence of cereal grains within the hill fort may 
have resulted from the storage of crop yield there, as suggested by the composition of siliceous material 
(Kurberg, 2000). Furthermore, fragments of scythes and several milling stones have been found among 
archaeological material (Puzinas, 1934; Volkaitė-Kulikauskienė, 1958). Playing a positive role in the 
development of agriculture may have been the favourable climatic conditions typical of the second half of 
the “Mediaeval Warm Period” which coincided with the second half of the Late Iron Age. No evidence of 
any metalwork activity in the Impiltis area has been registered, the relatively low concentrations of the 
analyzed metals (the amounts of all studied elements do not exceed the metal concentration average in 
Lithuanian soils) indicates that metals were probably adsorbed during biological uptake. 

Middle Ages (1250/1300-1500 AD). Historical records document the German conquest of the 
territory, starting in the second half of the 13th century, when numerous settlements and hill forts were 
destroyed and vast uninhabited areas were left behind (Žulkus, 2004). An important centre of local 
economy and trade, the Impiltis hill fort was destroyed in 1263 AD (Žulkus, 2004). Most probably related 
to this destruction is the presence of an especially high number of aerophilous diatoms, which reflect 
intensive erosion, and an increase of sediment yield to the Alkupis River. Although a simultaneous drop in 
human activity indicators was recorded in the pollen material, the continuous development of agriculture 
and animal husbandry indicates that a population still existed in the area. In fact, the existence of an open 
settlement is confirmed by the presence of archaeological and historical data (Jarockis, 2000). This data 
correlate well with the palaeobotanical record, which shows that plant life recovered quickly, indicating 
different aspects of human presence in the area after the above-mentioned 1263 AD regression (Fig. 4). A 
continuous presence of Cerealia, accompanied by numerous weeds, indicates that progressive agriculture 
was carried out in the area throughout the Middle Ages, although less intensive than during the second half 
of the Late Iron Age (1050–1250/1300 AD). It can be seen, then, that the decrease in human impact on the 
environment recorded at about 1260 AD was determined by the changing social and political situation in 
the Curonian territory. Beside that is important to note that when explaining this phenomenon global 
climatic fluctuations must also be taken into consideration. Climatic changes registered in the different 
proxies demonstrate that the “Mediaeval Warm Period” was followed by a period of climatic cooling 
termed the “Little Ice Age” (Grove, 1988). Although traditionally the “Little Ice Age” has been dated to 
1550–1850 AD (Jones, Bradley, 1992), there is evidence that significant cooling had begun by 1350 AD 
(Hass, 1996) or perhaps even earlier, by 1250 AD (Luckman, 1994). Thus, the reduction in human activity, 
along with the recorded reconstruction of the vegetation pattern, which occurred in the Impiltis area during 
the second half of the 13th century may have been determined in part by climatic deterioration. 
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STOP 14. KAŠUČIAI LAKE: PATTERNS AND CHRONOLOGY OF THE LATEGLACIAL ENVIRONMENTAL 

DEVELOPMENT IN WESTERN LITHUANIA 

M. Stančikaitė, P. Šinkūnas, D. Kisielienė, V. Šeirienė, Institute of Geology and Geography 

 
Study site. Multiproxy data of pollen, diatoms, plant 
macrofossils and 14C measurements from the sediment 
core representing Kašučiai Lake, western Lithuania, has 
been used to reconstruct lateglacial environmental 
variations. The coring site (55º59'28" N, 21º17'26" E) is 
in the northwestern part of Kašučiai Lake (Fig. 1), 
situated on undulating till plain formed by the retreating 
Late Weichselian ice (Guobytė, 2002). Small hills 
(~40 m a.s.l.) formed by till, dominate the landscape 
with sandy depressions of glaciolacustrine and 
glaciofluvial origin. There is a small (surface area ∼ 
0.1 km2), shallow (less 3 m depth), partly overgrown 
eutrophic lake located in a depression between the hills 
at 35 m a.s.l., surrounded by boggy ground dominated 
by birch and alder. 

Fig. 1. Location of the study site and the geological‐geomorphological setting of Kašučiai Lake 
(compiled by R. Guobytė) 

Methods. Multiple sediment cores were obtained from near the northwestern shore of Kašučiai 
Lake and sub-sampled every 2 cm for pollen and diatom and every 5 cm for plant macrofossil analyses. 
Bulk samples of 4–5 cm were taken for 14C dating. Pollen taxa are presented as percentages of the sum 
of arboreal (∑AP) plus non-arboreal (∑NAP) ones (Fig. 2). The plant macrofossils are presented as 
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percentages of the total sum of identified taxa, and classified into habitats (trees and shrubs, 
xeromesophytes, aquatics, wetland plants) (Fig. 3). The succession of the most frequent and 
ecologically important taxa is presented as percentages of the total sum of identified diatoms (Fig. 4). 
Seven bulk samples throughout the sediment sequence in the Kašučiai core indicates the age of the 
sediments. The radiocarbon calibration program OxCal v3.10 (Bronk Ramsey, 2001) was used for the 
calibration of radiocarbon dates. Principal Component Analysis (PCA) (Fig. 5) was used on data sets, 
including pollen percentage counts of all taxa, without data transformation and with standardization by 
species, using the computer programs CANOCO 4 for ordination and CANODRAW 3.1 for plotting 
(Jongman et al., 1995; ter Braak, Šmilauer, 1998). 

Fig. 2. Percentage pollen diagram for the Lake Kašučiai sediment sequence 

Characteristic of the lateglacial environmental phases. > 14 300 cal BP. Sediments 
composed of grey silty and brownish-grey gyttja were deposited during the earliest stages of the 
lateglacial in Kašučiai (Fig. 6). The presence of minerogenic matter indicates intensive inwash of 
clastic sediments probably caused by the existence of inflowing streams and intense surface erosion. 
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Fig. 3. Percentage plant macrofossil diagram for the Lake Kašučiai sequence. Abbreviations: 
ndl.‐needle, fr.‐fruit, s.‐seed, os.‐oospore, ec.‐endocarp, ms.‐megaspore, tg.‐tegman, gr.‐grain 

 

The diatom assemblages (KD-1) are dominated by species of the Fragilaria genus suggesting 
that sedimentation during the initial phases of lake development was typical of oxygen-rich, alkaline 
water with a high content of dissolved mineral salts and calcium. Taken together, these data indicate the 
existence of a shallow oligotrophic transparent water lake affected by running water and intense erosion 
processes. The pollen spectra display rather high percentages of Betula, Pinus, Artemisia and 
Cyperaceae, although both pollen concentrations and influxes remain very low (KP-1). This suggests 
that there was sparse local vegetation and that the pollen found, particularly AP, originated from re-
deposition and/or had a long-distance origin. However, the appearance of Betula nana L. and Betula 
sect. Albae macrofossils (KM-1a) show that these species had started to colonize the local surroundings. 
Vegetation composition dominated by pioneer, cold-tolerant species, including the patchy occurrence 
of birch trees, intensive surface transformation, and low organic productivity in the shallow 
sedimentary basin, suggest a rather cold and dry environment during the earliest stages of lateglacial. 
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Fig. 4. Diatom percentage diagram of selected taxa for the Lake Kašučiai core 

14 300–13 700 cal BP. Changes in gyttja color (from brownish-grey to grey) reflect the 
decreasing input of organic matter into sediments during the first half of the period. However, with the 
formation of a greenish-grey gyttja bed (lower part of unit 4) the amount of organic component begins 
to rise. This is also reflected by an increase in the number and variety of diatom species, (KD-2) which 
in turn indicates a higher amount of biomass production in the lake after 14 000 cal BP. Nevertheless, 
the lake remained rather shallow, with epiphytic and benthic communities developing. The flourishing 
of Fragilaria sp. may be related to the high amount of the oxygen and dissolved mineral salts in the 
water. Artemisia, Chenopodiaceae and Cyperaceae have fairly high pollen percentage values at the 
onset of the period (KP-2), though the pollen concentration remains very low, confirming the scarcity of 
vegetation cover. The simultaneous appearance of Armeria sp. macrofossils (KM-1b) indicates a short-
lasting decrease in temperature as well as the further spread of sandy habitats around Kašučiai Lake. 
Short-lasting climatic deterioration is also confirmed by a drop in tree pollen percentages. A new shift 
in the vegetation development occurred at approximately 14 100 cal BP when increasing pollen 
concentrations and simultaneous rise of AP indicates formation of new vegetation cover. 
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Fig. 5. Biplots of principal 
component  analysis 
(PCA)  of  pollen 
percentage  counts  of  all 
taxa  at  Kašučiai.  The 
sediment  samples  in  the 
biplots  are  grouped 
according to the assigned 
local  pollen  assemblage 
zones 

 
13 700-12 600 cal BP. 

The diatom and plant 
macrofossil assemblages 
suggest two different 
developmental phases 
during this time interval. 
The appearance of Typha 
sp. and Menyanthes 
trifoliata L. (KM-1c) points 
to the earliest signs of 
eutrophication in the 
shallow oligotrophic lake 
after 13 700 cal BP. The 
rise in number and variety of diatoms implies an increase in organic productivity. After 13 400 cal BP the 
diatom spectra indicate a deepening of basin (KD-3). Palaeobotanical data show the forestation of the 
Kašučiai area, where a rise in the Pinus pollen value, as well as in the total concentration and pollen influx 
(KP-3), suggest an increase in vegetation density between 13 700-13 400 cal BP. The presence of light-
demanding taxa implies that open vegetation flourished until almost 12 650 cal BP. However, decreasing 
pollen concentrations (end of KP-3) as well as rising NAP pollen values (end of KP-3), registered shortly 
before the end of period, may evidence some instability in the vegetation cover. Increasing water depth and 
organic production, as well as the development of new vegetation types, show an improvement in climatic 
conditions between 13 700 cal BP and 13 400 cal BP. The flourishing open pine-birch dominated forest 
indicates a rather stable environment existed until shortly before 12 650 cal BP, when some thinning of the 
vegetation was identified. 

12 600-11 100 cal BP. At Kašučiai the grey color of gyttja (unit 5) may indicate a lower supply 
of organic material. Later, from 11 600 cal BP, the deposition became more organogenic, producing the 
brownish-grey colored gyttja beds. A decline in planktonic and the dominance of epiphytic diatom 
species indicates a significant drop in water level (KD-4) at about 12 600 cal BP. Alkaliphilous benthic 
Fragilaria sp., suggested to be more competitive in lakes with long periods of ice cover and in 
extremely oligotrophic or nutrient-limited environments, flourished at this time. The water was 
probably rather cold, as Potamogeton filiformis Pers., typical of severe conditions, flourished. The 
further development of the aquatic flora shows high values of P. natans L. (KM-3a) after about 
11 500 cal BP, which may indicate the earliest signs of eutrophication. The pollen spectra have high 
percentages of NAP species after 12 650 cal BP (KP-4), which coincides with a decline in pollen 
influxes and concentrations. The rise of non-arboreal taxa and the decrease in the number of trees, 
especially Pinus, suggest the decline of the forest and the formation of open herb-grass-shrub 
vegetation, although birch was present in the sparse local vegetation. Macrofossils of Alnus incana (L.) 
Moench, Picea sp. and Alnus glutinosa (L.) Gaertn (KM-2) were identified, although no pollen of these 
plants or other thermophilous species were identified. Interpretation of these macrofossil finds is rather 
difficult at this time, though the possibility of lateglacial occurrence of alder has been mentioned by 
Polish scientists (Środoń, 1981). Recently Alnus sp. macroremains were discovered in the lateglacial 
sediments in northern Poland (Latałowa, Borówka, 2006). From about 11 500 cal BP onwards, tree 
pollen values start to increase contemporaneously with the decline of Artemisia and Cyperaceae values 
(KP-4). A small increase in pollen concentration and influx values is accompanied by the occurrence of 
Alnus glutinosa (L.) Gaertn (KM-3a) macrofossils. Reforestation of the investigated areas resulted in a 
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reduction in herbs, grasses and light-demanding taxa. Overall, the proxy data indicate a drop in water 
level coincident with a reduction in forest cover and the development of an open herb-grass dominated 
landscape, caused by climatic cooling and decreased humidity from about 12 650 cal BP onwards. 
Reforestation, accompanied by an increase in organic productivity and the first signs of eutrophication 
registered in sedimentation basin, indicates an improvement in climatic conditions from 11 500 cal BP 
onwards. 

 

 
Fig. 6. Summary chart of the lateglacial palaeoenvironmental development 
 

<11 100 cal BP. Occurrence of light-grey gyttja with a gradual lower boundary (unit 7) implies 
continuing sedimentation after 11 100 cal BP. A peat bed (unit 8) overlays gyttja (unit 7) with a sharp 
boundary between, possibly as the result of a hiatus in sedimentation. A radiocarbon date (4 090-3 690 cal 
BP) from this boundary confirms this hypothesis, and indicates a late Holocene age for the peat. The 
changes registered in the diatom spectra (KD-5) from the gyttja bed suggest an increasing water depth, as 
the number of planktonic species increase from about 11 100 cal BP. Contemporaneously, the acidophilous 
species expanded due to the gradual eutrophication of the lake. The presence of rheophilous species is 
related to the existence of inflowing streams. The vegetation of this period is characterized by an expansion 
of Betula, while the majority of herbs and grasses, have lowered values (KP-5). Macrofossil finds of Betula 
sect. Albae and Alnus glutinosa (L.) Gaertn (KM-3b) show the occurrence of these taxa around the lake. 
The increase in organic productivity, the development of birch woodland, and the rise in the lake’s water 
level, indicate increasing climatic amelioration from 11 100 cal BP. 
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Regional comparisons. The initial sedimentation in the Kašučiai basin, dated to about 18 500–
17 000 cal BP, could be correlated with the onset of the lateglacial dated to 16 000–15 000 14C years BP or 
about 18 cal kyr BP, in the surrounding regions (Kramarska, 1998). However, palaeobotanical records 
implying the existence of open herb-grass dominated vegetation with some sparse Betula nana L. and 
Betula sect. Albae on the unstable soils, suggest the sediments are younger. The pollen spectra from 
Kašučiai have been positively correlated with those of the Bølling Interstadial from southern Sweden and 
Denmark (Berglund et al., 1994). According to the GRIP ice core event stratigraphy (Björck et al., 1998; 
Walker et al., 1999), the Bølling warming or GI-1e interval started at about 14.7 cal kyr BP. The onset of 
this first temperature rise, contemporaneous with the expansion of shrub forest, has been dated to ca. 
12 500 14C years BP in Sweden (Berglund et al., 1994) while in Poland it has been dated to shortly after 
13 000 14C years BP (Coope, Lemdahl, 1995). 

The succeeding stage in environmental development (14 300–13 700 cal BP) indicates a sudden 
reduction in vegetation cover, confirming a climatic cooling at about 14 300–14 100 cal BP. The spread 
of xerophytic vegetation suggests that this period was dry, as indicated by other researchers (Kolstrup, 
1982). The pollen assemblages from this period are similar to those recorded in sedimentary archives 
from different parts of Europe known as the Older Dryas biozone (Björck, 1984; Wohlfarth et al., 1995; 
Lowe, 2001), the onset of which has been AMS-dated to 12 200 14C BP (Wohlfarth, 1996). 

The changes in the vegetation seen above, continued until after 13 700 cal BP, when increases in 
Pinus and Betula pollen values, together with numerous macrofossils, suggest the rapid development of 
pine-birch woodland. The characteristics of the pollen spectra found at this time are similar to those from 
the first half of the Allerød pollen zone (Berglund et al., 1994). The spread of forest communities, rising 
water levels and increasing biogenic productivity suggest climatic warming and increasing humidity, 
typical of the Allerød Interstadial, which has been dated to between 11 000 and 12 000 14C years BP, and 
correlated with the GI-1 event (13 900–12 600 cal BP) (Björck et al., 1998). The environmental 
reconstruction inferred from changes in the vegetation, shows that there was some instability in the plant 
cover from about 13 300 cal BP onwards in the area. Since contemporaneous changes in biota structure 
(Paus, 1988) and oxygen isotope composition (Eicher, 1987) have been correlated with the Gerzensee 
oscillation (Schwander et al., 2000), the stratigraphic position of which has been demonstrated by Lotter et 
al. (1992) and named the GI-1b event (Björck et al., 1998), the registered deterioration of environmental 
conditions may be correlated with the same climatic shift. 

Further marked environmental changes occurred in the area after about 12 600 cal BP. The 
composition of the pollen spectra correlates well with the Allerød/Younger Dryas pollen zone boundary, in 
southern Sweden (Björck et al, 2002). These changes in vegetation are evidence of the onset of a distinct 
period of cooling, with its parallel in the GS-1 event (Walker et al., 1999). The climatic improvement 
which occurred after 11 500 cal BP is less pronounced at the investigated site compared with the rapid 
environmental response to climatic warming at the Pleistocene/Holocene boundary recorded from many 
sites and proxies in the North Atlantic region (Björck et al., 1996). The extremely rapid formation of a new 
type of vegetation confirming increasing humidity and rising temperatures only occurs after 11 100 cal BP. 
A similarly delayed reaction to the Pleistocene/Holocene warming has been registered on the Karelian 
Isthmus and in southeastern Russian Karelia (Wohlfarth et al., 2002; 2005; Subetto et al., 2002). It has 
been suggested that the explanation for this phenomenon may include both global and regional causes, 
such as extended permafrost, the cold surface water of the Baltic Sea (Wohlfarth et al., 2002) and the 
possible increase of anticyclonic circulation caused by the Scandinavian Ice sheet (Yu, Harrison 1995; 
Harrison et al., 1996). 
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STOP 15. KUNIGIŠKĖS: THE BALTIC SEA TERRACES IN THE NORTHERN PART OF LITHUANIAN 

COASTAL AREA 

A. Bitinas, Lithuanian Geological Survey 

The best expressed geological 
records of the Baltic Sea 
development – terraces of the Baltic 
Ice Lake, Litorina Sea and Post-
Litorina Sea – are developed in the 
northern part of the Lithuanian 
Maritime region, towards northward 
from Palanga resort (Fig. 1) A 
number of investigations associated 
with geomorphological and 
geological structure of mentioned 
terraces as well as problems of 
development of the Baltic Sea basin 
have been done in the mentioned coastal area (Gaigalas 1996; Gudelis, 1979, 1997; Kabailienė, 1959 
and others). The Lithuanian coastal area was situated in the transitional position concerning to general 
tectonic situation of the entire Baltic Region during lateglacial and Holocene: the northern part was 
uplifted due to glacioisostatic rebound while the southern part experienced submerging. Presently the 
mentioned terraces indicating the different stages of the Baltic Sea development has an obvious 
regional trend – uplift towards to the north (Gudelis, 1979). Thus, the surface of the Baltic Ice Lake 
terrace increases from about +9.5 – +10 m a.s.l. in the vicinity of Palanga to +12 – +14 m a. s. l. close 
to the Lithuanian–Latvian state border. In some localities the flat surface of the mentioned terrace was 
influenced by aeolian processes: a few meters-high dunes are developed. According to the results of 
optically stimulated luminestence (OSL) dating the aeolian activity started about 8–10 kyr BP. 

The prominent 1.5–2.5 m high and up to 200 metres wide beach ridge marks the maximal limit 
of the Littorina Sea transgression. The Litorina Sea terrace is situated at the altitude +6 – +8 m a. s. l., 
gently inclining westwards. This terrace is better presented northwards from Šventoji River. The Post-
Litorina Sea terrace is situated from +4 m a.s.l. northwards to Palanga up to +0.3 m a.s.l. in the vicinity 
of the Šventoji resort. 

The detailed morphological investigations carried out in the northern part of Lithuanian coastal 
area indicate that terraces of the Baltic Ice Lake, Litorina Sea and Post-Litorina Sea have not only 
regional trend (Gudelis, 1997), but have local deformations as well. The terrace surface of the Baltic 
Ice Lake has about 2–2.5 meters difference in altitude comparing to the flat surfaces of the terrace at 
both sides of the Šventoji River. The surface of Litorina Sea terrace is deformed as well: the relative 
difference in the altitudes of terrace surfaces at both sides of the river reaches up to 1‐1.5 m (Bitinas, 
Damušytė, 2004). Šventoji River concurs with the Early Palaeozoic Akmenė Fault in this part of the 
coastal area (Šliaupa et al., 2005). No obvious local deformations were detected in the Post-Litorina 
terrace, while then terrace have an opposite trend – southwards uplift. All these deformations could be 
related with the neotectonic activity of the Earth’s crust blocks during the Holocene. These movements 
probably have an oscillatory character. 
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Fig. 1. Baltic Sea terraces in the northern part of Lithuanian Maritime region. Terraces: 1 – Baltic 

Ice Lake (B), 2 – Litorina Sea (L), 3 – Post‐Litorina Sea (PL), 4 – longitudinal profile of terrace: a – 
location of profile; b – morphology of terrace surface; measured altitudes of terrace surface indicated 
by black dots, 5 – tectonic fault 
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SOUTH-WESTERN LITHUANIAN LOWLAND 
 
The South-Western Lithuanian Lowland stretches to the south from the Samogitian Upland. The 
slightly undulating till plain at the foot of the Samogitian Upland belongs to the Lowland as well. 

That till plain gradually descending towards the south and is intersected with the dense net of 
rivers flowing to the south. Because of intensive erosion a lot of abrupts were formed on its banks. The 
largest outcrops exposing up to 5 till beds are situated on the slopes of the Jūra River. 

A single cosmogenic 10Be dating from the large boulder Milžinas (Giant), lying in the till plain 
near Pagramantis village, indicates the area deglaciated about 12.5 ka BP (Fig. 1). 

The bluff outcrops of the rivers Jūra and Akmena are protected in the Pagramantis Regional 
Park. 

Fig. 1. A fragment of the geomorphological map of the South‐
Western Lithuanian Lowland showing location of the 
outcrops at the Jūra and Akmena rivers 
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Fig. 1. Location of the Pagramantis outcrop 
Ortho‐potograph, 1997 (Lithuanian Geological 
Survey) 

STOP 16. THE PAGRAMANTIS OUTCROP 

R. Guobytė, P. Aleksa, Lithuanian Geological Survey 

The Pagramantis outcrop is situated on the left 
abrupt bank of the Akmena River, the tributary of 
the Jūra River, 3 km upstream from its mouth, at the 
northern outskirts of the Pagramantis village in 
Tauragė district (Fig. 1). 

The Akmena River valley stretches from 
north to south crossing till plain at the southern 
slope of the Samogitian Upland (see Fig. 1 on page 
73). The river valley is up to 30 m deep and 400–500 m 
width. Above the flood plain the valley contains 
three terraces system. The lower terraces are alluvial 
while the third one is of glaciofluvial origin. 

There are four outcrops at the Akmena 
River, however the Pagramantis outcrop is the 
highest and largest one. The outcrop is of 29–31 m 
height and stretches up to 203 m by the river loop 
(Fig. 3) At least five till formations are exposed in 
the outcrop (Fig. 2). 

For the first time the Pagramantis 
outcrop was described by 
B. Rupšlaukytė during the middle scale 
geological mapping of territory in 
1965. A. Gaigalas analyzed the pebble 
petrography and carried out the till 
fabric measurements (Гайгалас, 1974). 

In 2003 the recent 
investigations of the outcrop were 
initiated by the Pagramantis Regional 
Park. The grain size composition, 
pebble petrography, and till fabric were 
analyzed. The study results are 
presented in Figs. 2 and 6. 

 

Fig. 2. The sites of till studies. The ice 
movement  directions  are 
indicated on the diagrams by red 
arrows (“Š”means the North) 
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Fig. 6. The  gravel  and  pebble 
(fraction  10–0.1 cm)  petro‐
graphical  composition  of 
five  different  till  forma‐
tions  of  the  Pagramantis 
outcrop (Reklaitytė, 2004) 

 
For location of the sampling 
sites see Fig. 2. 
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STOP 17. RAMBYNAS. GLACIAL MORPHOLOGY AND STRATIGRAPHY OF THE VILKYŠKIAI ICE 

MARGINAL RIDGE 

R. Guobytė, A. Jusienė, Lithuanian Geological Survey 

 
The N–S trending Vilkyškiai ridge was 
recognized by nature explorers a long time ago. 
The ridge was shown in the very first 
morphological map of Lithuania, deciphering 
surface forms, which was compiled by English 
naturalist H. Mortenzen in 1924 (Fig. 1). It was 
also indicated in the geomorphological maps of 
Lithuania at a small scale compiled by first 
Lithuanian geologists Č. Pakuckas (1935) and 
J. Dalinkevičius (1939), as well as in the later 
works of famous geomorphologists A. Basalykas 
and Č. Kudaba. 
 

 

 
Fig. 1. Vilkyškiai ridge on the morphological map of Lithuania, compiled by 

H. Mortensen, 1924 
 

In 2005, the Rambynas Regional Park initiated the first recognizant geological investigation: 
interpretation of aerial photos, field trips and revision of previously drilled core material. On the basis 
of the obtained data, the Quaternary geological-geomorphological map at a scale of 1:10 000 and 
geological profiles were compiled, which show the composition of the Quaternary strata in the 
Rambynas Regional Park. In order to present the geological information on surface forms and structure 
understandable for the general public, a 3-dimensional model of the park was invented. 

Topography. In the 3-D model, the ridge resembles a reversed ‘S’ letter (Fig. 2). In the highest 
southern part of the ridge, Abšriūtai hillt reaches 74.5 m a.s.l. Neighbouring Kapelkalnis is only 
slightly lower (73.5 m a.s.l.). The central part of the ridge is lower (50–60 m a.s.l.) while the northern 
part is as high as the southern one, where tops of the hills are more than 70 m high. 
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The western part of the ridge is considerably lower. The highest hill Rambynas is only 40 m 
above the level of the Nemunas River. Its summit is 45.8 m a.s.l. 

The 20–30 m deep depression occurs in the center of the Vilkyškiai ridge. 
According to the model, the lowest part of the Rambynas Regional Park (only 3.5 m a.s.l.) is 

the Nemunas bank at the bottom of the Rambynas hill. The first terrace of the Nemunas is only 5 m 
a.s.l., higher terraces reaching 8–10 m. 

 

Fig. 2. Topography of the Vilkyškiai ice marginal ridge 
 
Morphology and geological structure of the ridge (Figs. 3, 4).The Vilkyškiai ridge is more complex 
than the typical marginal ridge in front of an ice sheet or tongue usually showing its position after the 
glacier had retreated. In its central part, the Palumpiai ice-tongue glaciodepression is situated. The bottom 
is made from light-brown sandy loam. The till is 5-8 m thick. There are numerous smaller depressions 
filled with lacustrine clayey sand (blue colour in the map). The lowest marshy parts are indicated by grey 
colour in the map. The depressions are surrounded by shallow (2–3 m high) loaf-like hillocks, possibly 
kames in some places. The ridge step wisely slopes down into the Palumpiai glaciodepression. The 
northern and southern slopes are steep; they are called slopes of the ice contact. The Palumpiai 
glaciodepression opens into the Nemunas valley in the southwest. The northern part of the ridge is made 
up of dark brown till. The western slope in the centre is composed of till, while the eastern one is made 
of fine-grained sand. The latter slopes step wisely towards the Jūra River valley. 

The western, including Rambynas hill and southern parts consist of sandy glaciofluvial sediments 
(brownish-green in the model). Fine-grained sand dominates. Several large (even 30-40 m high) suffusion 
cirques were formed in the western and eastern slopes. Their slopes have two steps, are dissected with 
ravines, bottom depressions are filled with fine glaciolacustrine sand. The Šereitlaukis villige is situated at 
the bottom of the largest old suffusion cirque. At its bottom the plain of second terrace of the Jūra River 
begins. When the slope was not forested, strong western winds had blown up dunes and piles of sand there. 

At bottom of the southern part of the ridge, 16-20 m above the sea level, there are fragments of a 
glaciofluvial terrace (bluish-green colour), partly destroyed by a water stream breaking the ridge. The 
advancing stream has formed the present-day geomorphologic view of the Nemunas River valley. An 
especially broad (up to 0.5 km wide) terrace was made in the western slope of the ridge embraced by the 
Nemunas River. 
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Fig. 3. Geomorphological map of the Rambynas Regional Park. Original scale 1:10 000  

(after A. Jusienė) 
 

The E-W trending geological profile (Fig. 4) compiled on the basis of cores drilled for a 
geological mapping at a scale 1:200 000 revealed that the ridge is composed of fine and very fine-
grained sand, which thickness reaches 50 m in places. The upper part of the sandy sequence (28 m 
deep) belongs to the glaciofluvial sediments of the Late Nemunas Glaciation, while the lower part are 
glaciolacustrine sediments of the Medininkai Glaciation. Some boreholes have even reached the 
Medininkai till. The ridge overlaying till of the Late Nemunas (Weichselian) Glaciation is only 2–3 m 
thick. 

 
Fig. 4. The E–W trending geological profile 
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The Nemunas River turns straight southwards in the western part of the park, creating the 
picturesque Ragainė loop. The ridge which emerged in front of the melting Nemunas ice lobe did not 
allow the water from the Lower Nemunas Lowland to flow into the Baltic Sea (Fig. 5). 

The ice meltwater flew for some time through the Jūra–Šešupė–Įsrutis–Prėglius valley, parallel 
to the ridge (see Fig. 5). Only after the 1.5–2.5 km wide breakout through the Vikyškiai ridge, the 
Nemunas River water found the straighter way to the Baltic Sea. 

The Nemunas riverbed is surrounded with a narrow flood plane. It is divided from the higher 
first terrace by a chain of former riverbed lakes (see the map). 
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Discussion 

Previous geomorphologists (Basalykas, 1965; Kudaba, 1983) believed that the Vilkyškiai ridge was 
formed in the front of the so-called Nemunas ice lobe and is a typical marginal ridge. The Nemunas 
dug a channel through the ridge and has divided it near Rambynas hill into two parts: the northern (on 
right bank), and southern (on left bank) in Ragainė area (Russia). The Nemunas loop near Rambynas is 
called the Ragaine breakthrough (Fig. 5). 

 

Fig. 5. Ice‐lobe position 
in  the  Rambynas  area 
(after A. Basalykas, 1965 
and Kudaba, 1983) 

1 –  Vilkyškiai  ice‐
marginal  ridge,  2 –  the 
main  ice‐flow  direction 
in  the  Nemunas 
Lowland;  3 –  the 
marginol of the ice‐lobe, 
4 –  meltwater  flow 
direction  before  the 
Ragainė  chanel  was 
formed;  5 –  Ragainė 
chanel,  6 –  area  of  the 
investigation 
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The Vilkyškiai ridge was 
formed when two ice lobes, named 
Nevėžis (1) and Nemunas (2), of the 
Mid-Lithuanian Phase entered 
Lithuania. (Fig. A). The Nevėžis ice-
lobe from the north advancing into 
the Mid-Lithuanian plain has formed 
the so-called ice marginal Mid-
Lithuanian ridge, while the Nemunas 
lobe from the Baltic Sea basin being 
thinner and “purer” did not formed 
any ridge. It was stopped by the older 
ice field in vicinity of Rambynas, in 
the place recently occupied by the 
Vilkyškiai ridge. 

When the ice sheet of the 
Mid-Lithuanian phase started to 
melt, a fissure has formed in frontal 
part of the Nemunas lobe (Vilkyškiai 
ridge area), later filled with variably 
grained sand of glaciofluvial origin 
(Fig. B). The ice around the fissure 
had melted leaving behind the 
Vilkyškiai ridge surrounded by a 
near-ice sheet lagoon (Fig. C). 

After the last ice sheet had 
melted, the water level in the Baltic 
Sea and lagoon has dropped. The 
water started to flow towards the 
Sea, making the Ragainė 
breakthrough. 
 

Newly advanced ice 
flow 
An old ice with crack 
and creavice 

Ice flow direction 

Ice marginal ridge 

Ice-dammed lake 

Ice meltwater stream 

 
Sandur 

 
Fig. 6. Proposed scenario of the formation of the Vilkyškiai 

ridge 
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STOP 18. THE VENTĖS RAGAS OUTCROP: FRAGMENT OF POST-GLACIAL HISTORY OF THE 

LITHUANIAN MARITIME REGION 

A. Bitinas, Lithuanian Geological Survey 

The Ventės Ragas outcrop is one of the key sections among the scattered outcrops situated along the 
Lithuanian Baltic Sea coast. A few outcrops of the Curonian Lagoon peninsula Ventės Ragas are 
known since the second half of the 19th century – firstly have been described by G. Berendt (1869), 50 
years later – by H. von Wichdorff (1919). The studies of Ventės Ragas outcrops were renovated in the 
middle of the last century (by V. Gudelis, M. Kabailienė, N. Savukynienė and others), but a few 
publications about mentioned outcrops have been published only during the last few decades (Gudelis 
et al., 1989–1990; Kabailienė, Stančikaitė, 1998). The mentioned investigations generally were based 
on the data of palaeobotanical investigations: the sediments of Younger Dryas age, most probably 
deposited in the small basin related with the Baltic Ice Lake were detected in the lowermost part of 
investigated thickness (peat, gyttja, fine sand), while due to absence of pollen and diatoms the age and 
genesis of upper most part sediments (sand) are still problematic. 

At a present time it is possible to observe only one outcrop in the peninsula of Ventės Ragas 
(Fig. 1). Resent detailed investigations of mentioned outcrop were done during the large scale 
geological mapping and some received data of geochronological investigations of Ventės Ragas 
outcrop were published in a few papers (Bitinas et al., 2002; Molodkov, Bitinas, 2006). 

 

 
 

Fig. 1. Ventės Ragas outcrop and results of geochronological investigation: IR‐OSL (marked by 
black dots; after Molodkov, Bitinas, 2006) and 14 C (cal yr BP, marked as Vs‐) 

 
The Ventės Ragas outcrop displays a number of genetically different layers. Brownish-grey till 

of the Last (Upper Nemunas, Late Weichselian) Glaciation (depth 2.7–3.0 m) is found at the base of the 
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section. Lake sediments are represented by greenish-grey gyttja with remnants of freshwater molluscs 
(after A. Damušytė) (depth 2.65–2.70 m) and by fine-grained yellowish-brown sand typically 
composed of feldspar and quartz (depth 1.40–2.55 m). Bog deposits – brownish-black compact peat – 
are intercalated with the lover part of lacustrine sediments (depth 2.55–2.65 m). The greyish-yellow 
fine- and very fine-grained aeolian sand composed of feldspar and quartz is found in the upper part of 
the outcrop (depth 0.05–1.40 m). A thin layer of anthropogenic deposits (depth 0.65–0.75 m) 
represented by loam with ceramics shards occurs in the middle of the aeolian sediments. 

Ventės Ragas outcrop is one of the main sources for reconstruction of the post-glacial history of 
the southern part of the Lithuanian Maritime region. Results of radiocarbon dating confirm the Younger 
Dryas and Allerød age of gyttja and peat. According to the results of IR-OSL dating the lacustrine 
sandy sediments were formed during the two stages (obvious traces of soil-forming processes – 
albeluvic tonguing – were observed in the middle part of the sand layer suggesting a sedimentological 
break), the Atlantic and Subboreal periods (6.2 ± 0.6 and 4.3 ± 0.4 kyr BP, respectively). Were these 
basins connected with Litorina Sea formation or we have a fragments of the small isolated basins is still 
an open question. Geochronological data indicates that the first stage of the aeolian activity started 
during the Subatlantic period (1.2 ± 0.1 kyr BP), whereas the next stage (0.9 ± 0.1 kyr BP) is correlated 
with the Historical period. Both these units of aeolian deposits are separated by a thin bed of 
anthropogenic deposits (artificial loam with ceramic shards) that probably served as a floor for a 
medieval building. According to the preliminary interpretation of archaeological finds these belong to 
the Middle Medieval period (1200–1400 AD, V. Žulkus, pers. comm. 2004). 
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STOP 19. SAKUČIAI OIL FIELD: OIL EXPLORATION AND PRODUCTION IN LITHUANIA 

R. Urbienė, JSC Minijos Nafta 

There were no data on potential of the 
Lithuanian underground until the middle of 20 
century. The first exploration wells were drilled 
in Lithuania in 1948–1951. In 1960 the first 
small Kybartai oil field was discovered. The 
first small oil fields in Zemaitija were found 
near Plunge and Gargzdai in 1966, while in 
1968 the first commercial oil field in Pietu 
Siupariai structure was explored in Klaipėda 
region. Oil exploration in Lithuania is rather 
complicated. First of all, the accumulations of 
oil are small. Secondly, the underground in the 
territory of Lithuania is covered with the 
sediments of Quaternary Glaciations, that cover the structure of deeper layers. 

The structures suitable for accumulation of oil are detected by means of seismic prospecting. In 
Lithuania the most promising in terms of oil are the sediments of Cambrian, Ordovician, and Silurian 
stages, i.e. Cambrian (1600–2200 m depth) in 
Western Lithuania and the Baltic Sea shelf; 
Ordovician and Silurian (800–1600 m depth) in 
Central Lithuania. However, drilling a well is 
the only way to confirm the existence of the oil. 

Oil production began in Lithuania in the 
summer 1990 in response to the economic 
blockade of the Soviet Union. The majority of 
commercial oil production sites are located in 
Klaipeda County, i.e. in Klaipeda, Silute, and 
Kretinga districts, where almost 90 % of 
onshore oil reserves have been found. 

The Lithuanian oil is of good quality: light, with low content of sulphur, low boiling point, high 
content of waxes and resins, low amount of aromatic and high amount of methane hydrocarbons. 

There is no common opinion among the scientists with respect to oil reserves in Lithuania. 
According to geological estimations Lithuanian oil reserves could amount to 55 mill. tons onshore and 
from 36 to 72 mill. tons offshore. However, those are only theoretical speculations. 

JSC Minijos Nafta activity. 
Lithuanian–Danish joint venture JSC 
Minijos Nafta was founded in 1995. It 
was granted a license to explore and 
produce oil within the Gargždai license 
area. Since 1998 the representative of the 
Danish company Odin Energi A/S has run 
the company. Since that time oil 
production has increased 15 times. 
Meantime the company produces around 
550 m3 of oil per day. JSC Minijos Nafta 
is the leading oil producer in Lithuania a 

great while extracting more oil than the other Lithuanian oil producing companies combined. 
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Successful enhancement of oil production was largely guaranteed by the application of the most 
up to day technologies in exploration, drilling, and stimulation activities. Already the first well drilled 
in under balanced conditions in Pietu Siupariai oil field in the year 2000 gave 600 m3 of oil per day. 
That was 10–20 times more than if 
drilled under conventional 
conditions. In 2001 the well Diegliai 
8 was drilled, which gave the 
maximal initial production rate in the 
Baltic region, i.e. 1000 m3 per day. 
The well had 500 m length horizontal 
section within productive layer. 3D 
seismic shot in Lithuania for the first 
time allowed to locate the well so 
successfully. 45 % of the JSC 
Minijos Nafta license area has been 
surveyed with 3D seismic. The 
remaining area has been explored 
applying 2D seismic. 3D seismic was 
shot in the Curonian Lagoon and the 
access area in 2002–2003. Seismic operations in the shallow waters of the Lagoon are very unique in 
terms of technology and equipment used as well as requires special experience to conduct them and 
process the results. As a result of the seismic surveys Sakuciai oil accumulation has been explored. 
Based on the data obtained two appraisal wells were drilled onshore so that the underground below the 
waters of the Lagoon was reached and the oil flow was received. 

Achievements of the company in applying the modern technologies were described by one the 
most popular oil magazines “World Oil” (No. 5 (2002). JSC Minijos Nafta was referred to as an 
example of successful activity in another well known international magazine “Oil & Gas Journal” 
(vol. 29, 4, 2003). This is an important international acknowledgement of rather small oil company. 
 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 86

CURONIAN SPIT 

 

The spit of Kuršių Nerija (Curonian Spit) is 
a 98 km long and 0.4–4.0 km wide sandy 
barrier in the South–Eastern Baltic 
separating the lagoon of Kuršių Marios 
(Curonian Lagoon) from the Baltic Sea. The 
area of Curonian Lagoon is 1584 km2 with 
413 km2 belonging to Lithuania. The largest 
depth reaches 5.8 m in the southern part of 
lagoon, while the average depth is 3.8 m. 

Administratively the northern half of 
the Curonian Spit (50 km) belongs to 
Republic of Lithuania, the southern one 
(48 km) is in the Kaliningrad region of the 
Russian Federation. In both parts of the Spit 
National Parks were established; in 2002 the 
whole Curonian Spit was included in the 
UNESCO World Heritage List as an object 
of cultural landscape with many natural and 
cultural heritage valuaes. 

The Curonian Spit being a unique 
natural heritage area represents: 

 natural geomorphological 
(physiographic) features of the great dune 
ridge: diversity of dune forms at different 
stages of formation; separate dune peaks, 
diversity of blown sand plains, capes and 
small bays, which are valuable from aesthetic and scientific point of view; 

 sandy beaches, the Baltic Sea coastal dune ridge, and great dune ridge host numerous 
natural and seminatural habitats of threatened species of animals and plants; the old forests habitats are 
of outstanding universal value from the scientific and conservational points of view. 

The Curonian Spit landscape being created not only by natural processes but also by human 
activities represents the combined work of nature and man. It illustrates the evolution of fisherman 
society and their settlements over the time: the influence of the physical conditions and opportunities 
presented by nature on one hand, and further development of natural areas by humans on the other 
hand. Cultural properties in the Curonian Spit represent: 

 sites (fishermen settlements) where works of man and nature are of outstanding 
universal value from the ethnocultural, historic and aesthetic point of view; 

 monuments: architectural works, which have an universal historical, aesthetic and 
scientific value. 
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SITE 20. THE PARNIDIS DUNE: FORMATION OF CURONIAN SPIT AND AEOLIAN ACTIVITY 

A. Bitinas, Lithuanian Geological Survey 
M. Stančikaitė, Institute of Geology and Geography 

 
The Curonian Spit is an inimitable part 
of Lithuania’s landscape without which 
it would be impossible to imagine the 
coast of Lithuania. The geology and 
geomorphology of the Curonian Spit, 
Curonian Lagoon and adjacent region 
had been studied by numerous 
researchers: J. Schumann (1859), 
G. Berendt (1869), H. von Wichdorff 
(1919), O. Pratje (1931), V. Gudelis 
(1959, 1961 and 1976) and others. 
Detailed investigations of the Curonian 
Spit and Curonian Lagoon origin and 
development during Lateglacial and 
Holocene by pollen and diatom methods 
started only in the second half of 20th 
century (Brockmann, 1954; Kabailienė, 
1959, 1967, 1990, etc.). These 
investigations continue until the present-day. 

In the northern, Lithuanian part of the Spit, the deposits of the Last Glaciation (Late 
Weichselian) are presented by till and glaciolacustrine clay occurring at altitudes of -25 – -30 meters, 
while in the southern part the till deposits lay at about -2 – -4 meters, and in the vicinity of Rasytė 
(Rybachyj) they are a few meters above the present sea level. Most probably, the formation of the 
Curonian Spit started during the transgression of Ancylus Lake, when the water level was a few meters 
lower than present, and continued during the Litorina and Post-Litorina Sea stages. Thus, the Curonian 
Spit is sandy bar composed generally by marine sand. Eroded coasts of the Semba Peninsula served as 
a source area for the marine sand. Later the major part of the Curonian Spit surface was occupied by an 
aeolian sand plain called here “palvė”. Along the western margin of the Spit there is a protective dune 
ridge, 6–12 m high and mainly human-made, and a beach which is still forming. A long range of high 
dunes, Great Range, is stretching along the eastern margin of the Spit. 

The dunes are typical for the entire Lithuanian coast, but only in the Curonian Spit the dunes 
clearly dominate the surface. Since the early beginning of the Spit existence, the aeolian processes play 
a very important role for its development. They formed the largest and the highest dune formations in 
North Europe. The dune tops rise up to 60–70 m; the official highest point in Lithuanian part of the Spit 
Vicekrugo Hill is 67.2 m high (forested dune). The other similar dune (alive, moving) named 
Sklandytojų /Glider Flyers/ also reaches 67–68 m height.The average height of the dunes is about 40 m. 
Great Range consists of dunes of a few generations: ancient parabolic dunes covered by ancient soils, 
and new very high, migrating, longitudinal dunes above the first ones. The Juodkrantė and Nida 
parabolic dunes remained since the end of the Litorina Sea time, i.e. Atlantic period. Now they are 
overgrown by forest, and their shape is not easily observed. The very interesting and distinctive f dunes 
are situated between Juodkrantė and Pervalka, where they were not affected by human activity. There 
are several soil horizons and tree remains buried by the sand. Dunes in this part of the Spit are 
practically stable, whereas the area close to Nida with the Parnidis Dune is an excellent example of 
moving dunes. The eastern shoreline of the Spit is very uneven: there are numerous sand peninsulas 
called by Lithuanians “ragas” /horn/. The most impressive is Grobšto Ragas with a picturesque 
Vienišoji /solitary/ Dune. 

For long centuries, the dunes in the Curonian Spit were freely driven by wind. Only in 19th 
century the forestation and stabilization of dunes started. Thus, finally, the sand transport from the 
Baltic Sea side has been interrupted; hence, dunes started to become smaller. 
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STOP 21. PARNIDIS DUNE – LAGOON MARL EXPOSURE. PHENOMENON OF “DUNE TECTONICS” 

A. Bitinas, A. Damušytė and D. Pupienis, Lithuanian Geological Survey 
I. V. Buynevich, Woods Hole Oceanographic Institution 
M. Kabailienė, Vilnius University 

Southwards from Nida at the bottom of high dune 
ridge descending into the Curonian Lagoon at the 
coves of Parnidis Dune and Grobšto Ragas a 
clayey gyttja is exposed. Since 19th century 
German researchers used to call these sediments 
“haffmergel”. Analogically, the Lithuanian 
specialists named it “marių mergelis” meaning 
lagoon marl. The lagoon marl is a general name 
for the mentioned beds because these deposits are 
not homogenous. The lithological composition 
varies according to the proportion of organic 
matter, carbonates and clay particles from clayey 
gyttja so gyttja clay. 

 

Lagoon marl exposure close to the Lithuanian–Russian state border 
© Photo of Lithuanian State Department f Tourism 

 
Though discovered in many localities along the Curonian Spit lagoon, the marl is known 

mainly in northern half of the Spit. According to the data of boreholes, as well as results of 
investigations by ground-penetrating radar (GPR), the lagoon marl occupies an area of at least 
several square kilometers in the vicinity of Nida. The top of the lagoon marl unit occurring in situ is 
fixed at a depth from -6.8 to -8.9 m NN. It is overlain by barrier sands up to 7–10 m thick. The bottom 
of the lagoon marl dips down to -14.5 meters below the sea level, i.e. the thickness of theses sediments 
varies from 5.4 to 9.0 m. The integrated investigation (pollen, diatom, and molluscs analyses, 14C 
dating) show that the lagoon marl beneath the present-day Curonian Spit was deposited in a freshwater 
lagoon. Its sedimentation started, probably, after the Ancylus regression, i.e. more than 9.0 ka BP. The 
sedimentation continued until the second half of Subboreal. 

Some lagoon marl sediments are squeezed out above the surface from under the sandy dune 
(“dune tectonics”) at the base of Parnidis Dune, to the south of Nida. The second and biggest exposure 
of the lagoon marl is located farther to the south, close to the Lithuanian-Russian state border. The 
length of this formation reaches up to 700 m, height is 3.5 m, and width is 50–60 m. There are lagoon 
marl outcrops as several belts (ridges) extending parallel to the dune ridge. 

Examples of so-called “dune tectonics” are quite rare in the coastal or inland dunefield areas 
and are governed by the interaction of two main factors: 1) presence of lagoon marl layers beneath 
ground water table and 2) active development of aeolian processes, i.e. migration of massive sand 
dunes. The exposures of lagoon marl are caused by a large mass of the dune sand. The ridge of aeolian 
sand is slowly moving eastwards and pressing the coast and bottom of the Curonian Lagoon. This 
caused the deformation of the clayey marl beds occurring under the sand and making their exposures at 
the surface. The part of the lagoon marl in exposures is eroded by lagoon waves, but the significant part 
remains for many years, until the dune bottom approaches it and buries later. Then a new belt of marl is 
being pressed out in the other place of the eastern coast of the Curonian Spit. At present, this geological 
process is becoming less intensive: the dune height and the rate of migration are decreasing due to lack 
of sand caused by insufficient sand supply from the seaward sources. The reason is that during the last 
two centuries the massifs of active dunes and the sea coast were separated by the artificially planted 
forest along the entire length of the Curonian Spit. 

In 1964 the outcrop of lagoon marl beneath Parnidis Dune, representing this rare geological-
geomorphological process, was declared as Lithuanian geological monument protected by law. 
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Lagoon marl outcrop beneath Parnidis Dune, to the south from Nida (photo by J. Satkūnas) 
 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 90

STOP 22. THE NAGLIS NATURE RESERVE: AEOLIAN SEDIMENTATION AND HISTORY OF HUMAN 

AND NATURE INTERACTION 

M. Stančikaitė, Institute of Geology and Geography 

 
The Curonian Spit separating the Curonian Lagoon 
from the Baltic Sea is an unique place by its 
development and human history. Moving sand forms 
dominated in the relief since the earliest periods of the 
spit existence. An interaction between the nature and 
man has played a dominant role in the development of 
flora and fauna, as well as the Curonian Spit itself. 

The unique monument of the Curonian Spit 
development has been found in the sand dune ridge, 
extending between Rasytė (Rybachyj) and Juodkrantė. 
A few buried soil horizons corroborated the theory 
concerning the development of the Curonian Spit 
relief, human influence in to environment and 
palaeoecological conditions during the second part of 
the Holocene period. German naturalist J.Schumann 
(1859) was the first who has mentioned this fact. 
G. Berendt (1869), H. von Wichdorff (1919), F. Mager 
(1938) had prolonged the investigations of the ancient 
soil horizons. Significantly more data about the 
development of the dune ridges was given by 
scientists of Lithuanian Academy of Sciences. 
V. Gudelis was an initiator of the investigations. 
Numerous articles in various publications examined 
this phenomenon (Gudelis 1960, 1986, 1989–1990, Gaigalas et al. 1991, and others). 

Now the major part of the dune ridge is overgrown by grass and forest and only a few places 
with open sand afford an opportunity for investigations of the buried soil horizons. These horizons are 
found northwards from Pervalka between Agila Hill and Vingis Dune on the windward (western) 
slopes of the dune ridge. Only one soil horizon has been mentioned by H. von Wichdorff (1919), but 
later up to 7 layers have been excluded. 3–4 horizons are most widely spread and have a stratigraphic 
significance. The dune ridge in the Curonian Spit is composed of two eolic sand complexes. The lower 
dunes had been formed as parabolic, the so-called “ancient buried parabolic dunes,” and the ones had 
been formed during 18–19th century. Soil horizons overlay the surface of the ancient buried parabolic 
dunes. The buried soils stretch along the western slope of the dunes in the north-south or west-east 
directions. The slopes of the dunes have been influenced by the wind and part of the sand has been 
eroded. 

The configuration of the soil layers reflects the shape of the ancient dunes. Even stumps and 
trunks of huge trees have been found in some places. The high amount of charcoal in soils shows the 
big fires in the Curonian Spit. The shape of the old dunes, formed by wind was very changeable, and 
the belts of soil horizons confirmed that. 

The ancient soil layers are composed of the forest litter of various thickness, podzol horizon, 
which is composed of grey fine sand, and illuvial horizon which is of reddish or brownish colour due to 
high content of iron and manganese. 

The pollen analyses and results of the radiocarbon dating of the soil horizons and pieces of 
wood confirmed the stratigraphical relationship of the soil layers with the type of flora flourished at the 
time of the soil formation. Palynological investigations of the soil horizons have been carried out by 
N. Savukynienė and M. Kabailienė. 
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A sketch map of  the distribution of exposed soils  in 
the  Kuršių  Nerija  Spit  at  Pervalka  (according 
V. Gudelis & N. Savukynienė, 1995) 
1 – exposed soils, 2 – fossils 

 

According the results of investi- 
gations, three flora complexes have 
been distinguished. The lowest soil 
horizon contains the high amount of 
broad leave trees pollen. Pollen of 
Tilia reached up to 12–40 %. Pinus 
(20–30 %) was a typical tree in forest 
communities. Betula and Alnus 
thrived on wet places. Hazel and oak 
flourished in the territory, Calluna 
vulgaris pollen are typical for the 
spectra as well. The forests were 
luminiphylous with diverse herbs, 
ferns, and Lycopodium (Gudelis and 
Savukyniennė, 1995). 

The middle complex contains 
the high amount of pine (60–70 %) 
and spruce (10–20 %). The amount 
of birch, elm, broad leave trees 
pollen has decreased. The diversity 
of herb species in comparison with 
the older complex has increased. 
Various spores have been found as 
well. 

 
The upper pollen complex (the youngest one) is very similar to that of the present vegetation. 

Pine reached up to 90 %, but birch and elm have been diminished from the habitats (10 %). The amount 
of the spruce pollen is only 3 %. Herbs and spores thrived. 

The results of the radiocarbon dating show the following periods of soil formation: 4 630–
4 035 uncal. yr BP, 3 470–2 960 yr BP, 1 200–1 040 yr BP, 500–290 yr BP (Gaigalas et al. 1991). 

The earliest traces of humans have been detected in Juodkrantė and Nida, and it was attributed 
to the Middle Neolithic (Rimantienė 1989). The Entire Curonian Spit was populated only during the 
Late Neolithic, the period of Corded Ware Culture. Since the beginning of the Subboreal period, the 
plant cover in the Curonian Spit has been destroyed several times. After the distinction of vegetation 
cover, the sand started to move and layers of sand have been formed between the soil horizons. The 
high amount of charcoal in the sediments confirmed the presumption that big fires had caused the 
decrease of vegetation. An origin of the ancient catastrophic fires is under discussion. Few 
presumptions exist: the fires were caused by lightning during dry summers or were initiated by man. 
Since the 15th century, forests were devastated by man. The wood – cutting in 16–17th centuries caused 
the catastrophic consequences, when 14 villages have been covered by wind – driven sand. In order to 
stop the movement of dunes, the afforestation was initiated in 19th century. G. D. Kuvertas, a head of 
the post office in Nida, has initiated the afforestation that was finished in 1902. 
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SITE 23. HILL OF WITCHES (DUNE). TRADITIONAL LITHUANIAN WOOD CARVINGS 

 
Hill of Witches (also called St. John's or Eve's) is reminiscent 
of the Midsummer celebrations from ancient times. The hill 
was used to roll the burning pitch barrels down to the lagoon 
on this night. The major attraction of the hill today is the park 
of wooden sculptures. It was set up in 1979 according to the 
project developed by sculptor S. Šarapovas and architect 
A. Nasvytis. Forty nine artists carved sixty five sculptures, 
which embodied the heroes and characters of Lithuanian fairy-
tails and legends. Witches and devils are especially abundant 
here. For the joy of little visitors, swing and climbing facilities 
were constructed at the foot of the hill. Each year some 
sculptures are restored or replaced with others. 

 

From the geological point of view Hill of Witches is one of 
the oldest parabolic dunes of Curonian Spit, covered by 
relict forest 

 

 

 

 
 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 93

STOP 24. KOPGALIS. THE KLAIPĖDA STRAIT: ECONOMICS, ECOLOGY AND GEOLOGY 

S. Gulbinskas, Klaipėda University 
A. Bitinas, Lithuanian Geological Survey 

 
The Klaipėda Strait links the Curonian Lagoon 
(Kuršių Marios) and the Baltic Sea. The only 
seaport of Lithuania is built in this strait. The 
length of the strait from the port gates until the 
Kiaulės Nugara isle is 12 km. In its most narrow 
place the strait is 385 m wide, whereas, in the 
widest it reaches 1500 m. At the present the depth 
of aquatory varies from 8 to 14.5 metres. In the 
future the depth is planned to be up to 14.5 metres 
in the whole aquatory. 

The Klaipėda Strait being a linking chain 
of coastal aqual systems of the Kuršių Marios 
Lagoon and the Baltic Sea is of particular 
importance in respect with nature. The processes 
in the strait directly affect both the lagoon and marine nearshore. This is an especially complex, 
dynamic barrier system, which links two basins with different salinity and density waters. In the 
Klaipėda Strait, the exchange of fresh lagoon and brackish sea water, transition of sedimentary matter 
and its accumulation occur. These processes are complicated by hydro- and biogeochemical conditions. 

The Klaipėda Strait is strongly affected by human economic activity: the only Lithuanian 
seaport is dislocated there. The accumulation of polluted sedimentary matter coming from the Kuršių 
Marios Lagoon, discharge of municipal and industrial waste waters from Klaipėda, pollution related 
with the port exploitation and navigation, permanent cleaning and dredging works carried out in the 
strait are the major anthropogenic factors effecting this natural aquatic system. 

According to the 
interaction between the natural 
and anthropogenic factors the 
Klaipėda seaport aquatory stands 
out for its specific 
anthropogenic – sedimentation 
environment in which the human 
economic activity is dominating. 
The achievment of equilibrium 
between the natural processes and 
anthropogenic impact in the 
Klaipėda Strait is of particular 
importance for the development 
of the whole Lithuanian coast. 

The geological setting of 
the Klaipėda Strait is 
complicated: the lowermost part 
of Quaternary sequence was 
formed during a few glaciations 

and is presented by glaciotectonized layers of glacial, aqueoglacial and interglacial deposits, while the 
uppermost one was formed during a few stages of the Baltic Sea development: Baltic Ice Lake, 
Ancylus Lake, Litorina and Post-Litorina Sea. 

The complicated geological structure was one of the reasons to start adetailed (at a scale of 
1:5 000) engineering geological mapping, that is caried out in the territory and the aquatory of port at a 
present time. 
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SSSAAAMMMOOOGGGIIITTTIIIAAA   ///   ŽŽŽEEEMMMAAAIIITTTIIIJJJAAA   –––   HHHIIISSSTTTOOORRRIIICCCAAALLL   TTTRRRAAACCCEEESSS   
 

Samogitia (Žemaitija) – western part of Lithuania bounded by the Nevežis 
river in east, the Baltic Sea on the west, the Nemunas river on the south, and 
the Latvian border on the north. Nowadays all the inhabitants of our country 
are called Lithuanians, however, in the last centuries clear distinction between 
Žemaičiai (Samogitians) and Aukštaičiai (Lithuanians) was. Aukštaičiai live 
high (Lith. aukštai) in the upper reaches of the Nemunas, the main river of the 
country; Samogitians live low (Lith. žemai), in the lower reaches of the 
Nemunas. The former ones had not only own dukes, history and a specific 
geographic location, but also strong ethnic features and their own language. 
 
From the 16th century on the Samogitian coat of arms is represented black bear with a white collar, 
standing on his hind legs on red background. 
 
Not much is known about Samogitians’ early history. Documents from the 9th century mentioned the 
settlement of Apuole (now a village in Skuodas district with a fortified hill) which was raided by 
Vikings. Samogitian’ name appears in 13th century documents. In Incipiunt descriptiones terrarum 
(Description of the World) an anonymous author mentioned a land of pagans “called Žemaitija 
(Samoita). Here nobody preached the Gospel without a sword”. Samogitians, like the other Baltic 
tribes, were not widely known until the 13th century when their baptism with sword and fire began. The 
stubbornness is regarded as main characteristic feature of Samogitians. They defended their land 
and religion for almost two hundred years and they were the very last people in Europe to adopt 
Christianity. This happened in 1413 when the eternal flame of the pagans was extinguished and the 
destruction of the holy groves began. A few years later the diocese of Samogitia was established with 
its centre at Varniai. But the conversion of the Samogitian population proceeded very slowly, 
especially in the more remote areas; as late as the 16th century, there were only 38 churches and the 
people still practiced their pagan religion, to worship fire, grass-snakes and woods. Nowadays, 
however, Samogitians take Catholicism as seriously as they used to hold to their old beliefs, although 
traces of the old faith in nature can still be found in their customs and religious rites. These are also 
evident in the way that Samogitians tend to deify nature by erecting numerous constructions – 
crosses, small chapels and miniature shrines – on roadsides or in trees in the woods (in the last 
century they were erected every hundred metres along the roads). 
 
For more than two hundred years Samogitia played a central role in Lithuania’s wars against the 
crusading order of the Teutonic and Livonian Knights. Thus, they have made a major contribution to 
the integrity of the state of Lithuania. Between 1345 and 1382, the Knights of the Cross attacked from 
Prussia some 70 times, while the Livonian Knights of the Sword made 30 military forays from Latvia. 
The Orders put pressure on Samogitians from the north and the south in order to unite their forces and 
take hold of the entire Baltic coast. Year after year, Samogitian fortresses were attacked, farms and 
crops were put to the torch, livestock rustled away, women and children enslaved, and able bodied 
men killed. The inhabitants living closer to the Nemunas River were forced to move deeper into 
Samogitia, where they found refuge in the plentiful and extensive forests and marshes. While their 
secret underwater fords led to the fortresses and safety, these passageways served as traps and 
barriers against the attacking crusaders. Usually Samogitians had to defend themselves alone 
because the Lithuanian dukes were busy expanding their sphere of influence in the east and they used 
to leave Samogitians to themselves. The dukes even wanted to transfer Samogitia to the Orders. 
Samogitians defended themselves to Lithuania’s benefit. Klaipėda was lost to the Germans for a long 
time, although the Orders never joined their lands. A small stretch of coastline near Palanga 
remained free. Samogitia became an integral part of Lithuania only after the Battle of Žalgiris 
(Grunwald) in 1410. 
 
Because of their location, western Samogitians in particular maintained contacts with other Baltic 
tribes (Curonian / kuršiai, Sambian, Prussian, Scalvian), the Baltic countries and Scandinavia. Trade 
links are very old. Even Scots reached this land. Several words in the Lithuanian language testify to 
these contacts, especially with Scandinavia. 
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In Lithuanian culture the role of Samogitia has been strong. The diocese of Samogitia was a 
major factor, as centre for education, writing and culture. It played an especially important role in 
the 19th century, because at that time Samogitians initiated the national revival. The Church, and 
particularly the gentry, became engaged in culture, literature and history; and writing based on 
their own dialect was developed. The dialect did not develop into a common written language, 
because the dialect of Suvalkija (southern Lithuania) served as the basis in standardising 
grammar and vocabulary. Sometimes the Samogitian dialect is used in literature, now and then 
publications in it appear. In the 19th century a Samogitian, Simonas Daukantas, wrote the first 
history of Lithuania in the Lithuanian language, and the first longer pieces of prose were written 
by other Samogitian, Bishop Motiejus Valančius. 
 
In the second half of the 19th century, when the Russian authorities banned the written Lithuanian 
language, a very important mission fell to Samogitia. It was the strongest participant in this “war of 
print” (the Latin alphabet was banned) who set up covert Lithuanian schools. It also contributed a 
great deal to the dissemination of banned publications which were brought in illegally across the East 
Prussian border. Under the leadership of Bishop Motiejus Valančius was organized an effective 
clandestine book smuggling network to circumvent the ban. Cruel punishment by imprisonment or 
deportation to Siberia awaited both the smugglers and those who were caught reading books in 
Lithuanian. Bloody clashes between Russian troops and the local population occurred when the former 
began closing churches and monasteries. Especially severe were the riots at Tytuvėnai (1864), 
Kestaičiai (1886), and Kražiai (1893). 

 
Samogitians never had an undisputed cultural capital. 
Sometimes it was Varniai, the centre of the diocese, or 
other towns like Kražiai, Telšiai or Raseiniai. In this respect 
estates were of greater importance. They were famous for 
collections of paintings, performances of music and 
gatherings of cultivated people. Writers found patrons in 
the Oginskis at Plunge, the Tiškevičius from Palanga, as 
well as in the owners of estates at Kretinga, Rietavas and 
elsewhere. Unfortunately, during the war the manorial 
culture in Samogitia went into decline, and it suffered 
especially during the years of the Soviet occupation. 
Nowadays many estates are being rebuilt and centres for 
Samogitian culture opened there. 
 
Church and Bernardine monastery from 16th century in 
Tytuvėnai – former centre of resistance to russiffication 
 
Many things of interest can be found in towns, villages and 
farms. Here people made and collected curios. Small 
“houses of saints” are especially treasured. These are 
shrines with wooden statues of saints by unknown artists. 
Stories are still told about strange places where people see 

mythical creatures related to home, fields and property. People guard old trees and speak about 
stones which have names and are often linked with the doings of the devil because they “grow” in the 
springtime from the earth, pushed out by frozen soil. Samogitia is becoming a typical modern part of 
Lithuania. Things here may be adopted slowly, but always firmly. 
 
References: 
LITHUANIA IN THE WORLD, No 2, 1998) 
http://www.samogit.lt/ISTORIJA/nsamogit.en.htm 
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EN ROUTE OF 1ST DAY 
 
The town of Alsėdžiai is first mentioned in historical chronicles in 1253, but it is known that a 
settlement existed on this location from a much earlier time. Archaeological discoveries on the 
territory of the town include a bone dagger from the Mesolithic period. After the founding of the 
Diocese of Samogitia, with it’s center at Medininkai, Vytautas the Great Duke of Lithuania assigned 
Alsėdžiai and a wide surrounding area to the bishop as a fief in 1421. With time the bishopric’s 
holdings decreased in size, but as late as 1778 they still encompassed the town of Alsėdžiai and 
Lieplaukė, and approximately 9.240 ha of land with 234 peasants and their holdings. The wooden 
Church of the Immaculate Conception, the first church of this name in Lithuania, was built in 1476. 
From then until the middle of the 19th century Alsėdžiai was a favorite residence of the bishops of 
Samogitia. The last bishop to live in Alsėdžiai was Bishop-Elect John Gentila, who headed the 
diocese from 1844–1850. He had collected a library of about 20 000 volumes there; at the time this 
was one of the largest and best private libraries in Lithuania. 
 
Telšiai is the administrative centre of the region, a town „on seven hills”, the ancient capital of 
Samogitia. Telšiai estate is mentioned in 1450, in 17th century local elder invited the Fransiscans 
to the area, and later town became the cultural centre of Samogitia thanks to the activity of friars. 
In 1614 wooden friar and church were built, in 1765 a new church, of St. Anthony of Padua, was 
constructed in baroque style; it became a cathedral in 1926. A secondary school founded by the 
Franciscans in 1793 had around 300 students at the beginning of the 19th century. Nowadays 
Telšiai is famous for its rich Samogitian Alka museum of local lore. 
 
Three km from Telšiai on the road stands a Rainiai chapel to victims of massacre. The tiny village 
became known throughout Lithuania. 
 
Luokė now is a small village but with an eminent past. The town is first mentioned in the 14th 
century, when the first church of All Saints was built here under rule of Grate Duke Vytautas, 
established a parish, and because of Samogitian’ revolts was moved a residence of the first 
Bishop of Samogitia, Motiejus. Luokė had a market privileges from the 17th century, and during all 
its history was famous because of traditional market fairs, even had a local weight unit – mastas 
(Engl. Measure). The town is considered the site of the death of “Samogitian Robin Hood”, Tadas 
Blinda, supposedly bludgeoned by servants of Count Oginski at market fair in 1877. 
 
In Samogitia, as in the rest of Lithuania, in the absence of mountains, almost all hills were used for 
defence. Some were raised even higher and served as a “telegraph”. Fires were lit on these hills 
to warn of an approaching enemy. These hills also served as holy sites with an eternal flame. 
Šatrija Hill is one such place. Hill name is originated from Samogitian word “šatra” (Engl. Besom). 
Nowadays some people say that on St. John’s Day (the summer solstice) witches gather there for 
a feast. This hints at the idea that this must have been a place of pagan rites. 
 
Until the 16th century Varniai was known as Medininkai, mentioned in historical sources from the 
13th century onwards (Medeniken, Medniki, Miedniki, et al.). That was the general name used to 
designate the central part of Samogitia. In 14th century there were two settlements divided by the 
Varnelė, a small stream which flows into Lake Biržulis – Medininkai on the left bank and Varniai on 
the right bank. Medininkai was given the Kulm rights to self-government in 1491, and Varniai the 
Magdeburg rights in 1635. The first church of St. Alexander erected in 1417, later the cathedral of 
SS. Peter and Paul in 1691 on the site of Bishop’s estate, and Varniai was diocesan centre until 
1864. Varniai became not only the religious but also the cultural centre of western Lithuania. 
Bishop Merkelis Giedraitis, in 16th century known as the Apostle of Samogitia, especially 
concerned himself with the printing of Lithuanian books. During the 16th–19th centuries, Jesuits, 
Rochites, Piarists and Vincentians were engaged in religious, charitable and educational work. In 
19th century in Varniai were two copper foundries and many shops were clock makers, goldsmiths, 
leather workers, carpenters, and tailors practised their trade. The annual town fair attracted up to 
20 000 people, among whom were traders also from neighbouring countries (Prussia, Latvia); over 
3 000 horses would be brought for sale. In 1864, under Russian czarism, religion buildings were 
converted to barracks of Russian soldiers. Varniai lost the basis in needed for cultural work and 
progress; with the passage of time it became a neglected provincial town. 
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Papilė is mentioned in the written sources starting 1253. Its archaeological monuments include two 
mounds, in addition to two important natural monuments – the rock exposure of the Jurassic period 
and a lime-tree of 15 stems. Simonas Daukantas, a 19th century Lithuanian historian and writer, is 
buried in Papilė. The architecture monuments include the Šiaudinė wooden church, a fine example of 
classicist folk architecture, built in 1775 and a bell tower. 
 
Viekšniai was given the Magdeburg rights in 1792. It has a surviving 18th century wooden house 
that since 1860 houses a pharmacy which also has a museum. In 19th century airman Grikevičius 
who constructed steam-plane resides in Vieksniai. His house of residence now is a museum. 
Three famous brothers Biržiškos, professors at Vilnius and Kaunas Universities, were born here. 
One of them was the signatory of the Lithuanian Independence Act. A huge Meilės (Engl. Love) 
Boulder, otherwise called the Black Boulder, lies in the Žibikai forest. According to the legend, the 
devil carried the boulder with the intention of dropping it on the Viekšniai Church of St. John 
Baptist, but a cock crowed, and the boulder fell into the forest. 
 
Mažeikiai land in 12th–13th centuries belonged to Ceklis region (now Latvia) which suffered a lot 
from the crusaders. Estate of Vindeikiai and Mazeikiai in “Livonija’s Chronicle” mentioned in 1335. 
In 19th century Mažeikiai was connected to Riga by a railway. In 1880, 19 plots of land were 
parcelled out for contraction of houses near the stop, and in 1895, the first streets were laid out 
with cobblestones. A chemist’s and other shops were opened, small workshops appeared. Later 
on, railway station palace of brick, locomotives and repair workshops and a school for railwaymen 
were built. The banks of the river Venta resembled a battle field of between Russians and 
Germans in 1915. In 1919, Bermont, the chief of the Russian White Guards, choose Mažeikiai to 
be headquarters. The town grew considerably between I and II World Wars, i.e., during the years 
of independence of Lithuania. Hospitals, a bank palace, a new town hall, three working catholic 
churches, Jewish synagogue, Evangelic-Lutheran church, and the house for prayers of old-
believers were built. During the II World War, more than a half of living blocks and industrial 
enterprises were destroyed or turned to ruins, German Nazi shot about 4–5 thousand inhabitants. 
Nowadays, Mažeikiai is a industrial town, according to its population it takes the eight place in 
Lithuania. In 1980, Mažeikiai oil refinery started working on the site close to Mažeikiai, of former 
village of Juodeikiai. 
 
Tirkšliai is known for its “five hearts” pole-shrine, which was meant to commemorate the 
participants in the 1863 revolt. Two churches are in Tirkšliai: neo-gothic of Christ the King (1939) 
and baroque of Christ Crucified (1788). 
 
Seda has two wooden churches: of the Assumption (1770) with a beltry of wooden baroque altars 
and of St. John Nepomuk (1783) with colourful and playful rococo interior. The latter one was used as 
a warehouse in Soviet times and was reconstructed in 1989. The town synagogue has survived, and 
there is a memorial to Jewish people murdered during the II World War. Also in Seda are monuments 
to Lithuanian volunteers who died fighting against Soviet Army in 1944 and interesting monument to 
Great Duke Vytautas (1930) built by local masons. 
 
Žemaičių Kalvarija is known from the 17th century for its miraculous painting of the Mother of God 
and for its chapels representing the Stations of the Cross. Thousands of people attend a Calvary in 
early July since mid-18th century, including the Soviet period. The 19 chapels–cross stations were 
built by the Dominican friars along Varduva River and managed to survive from the end of 16th 
century. Nowadays Stations of the Cross cover 4.5 km and include 13 wood and 6 brick chapels 
which wary in size, architecture and ornamentation. The tradition of walking the Stations of the Cross 
is accompanied by a distinctive set of Samogitian hymns called Žemaičių Hills. 
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EN ROUTE OF 2ND DAY 
 
Plungė estate is mentioned in 1565, the settlement which grew on the banks of Babrungas River and 
acquired Magdeburg city rights in 1792. The town was known as active commercial centre, with 
seasonal markets, and an especially brisk horse trade, as well as a flax and line manufacturing centre 
(line production functions here to this day). Town prospered in 19th century, when Duke Michael 
Oginski (1849–1902) bought the domain from Count Zubov, a Russian general, built a palace in neo-
classical style and created a park (62 ha), with rare trees and seven interconnection ponds. Oginski 
maintained a school of instrumental music, (among students was famous composer Čiurlionis) and 
symphony orchestra, large collection of paintings, old coins, archaeological finds, a large library 
famous for ancient scrolls. Samogitian Art museum functions in palace nowadays, and chamber 
music concerts, poetry evenings and drama performances take place at the museum. 
 
Rietavas lies on the right bank of the Jūra River. Wood furniture and dairy products are produced 
there. Settlement is first mentioned as Retowe in an agreement, signed in 1253, between the Livonian 
Order and the bishop of Couronia to divide the old Couronian region known as Ceklis. Rietavas gained 
most of its fame during the administration of Oginski family, when people raised the standards of 
agriculture; organised agricultural exhibitions; and concerned themselves with improving the living 
conditions of their peasants. Iranaeus Oginski built a palace in Rietavas and laid out a 60 ha park at his 
estate, initiated the first school of agronomy in Lithuania and stud farm for breeding “Žemaitukai” (small 
samogitian horses) in 1860. 
 
Laukuva is first mentioned in 1257, part of it was granted to the Teutonic Knights by the Lithuanian 
King Mindaugas. In 16th century here was an estate, near which the present town grew up on the old 
trade route. The Padievytis natural preserve, containing a lake, forest and fortress hill, lies some 5 km 
south of Laukuva. 10 km east of it the legendary hill of Medvėgalis. 
 
Medvėgalis is the highest hill in Samogitia (234.6 m) and the archaeological famous site of the central 
fortress, have protected Samogitians against the forays of Crusaders. All the archaeological complex 
compound of the hills Medvėgalis, Pilis (Castle), Pilioriai (Pillars), Alka (Altar), Ąžuolai (Oaks), Sumonai 
and the underwater ford northward of hills through the Reistai swamp. The higher peak of this double-
humped moraine hill offers a panorama which includes 14 church towers. 

The fortress of Medvėgalis (castrum Medewagilin) the first time was mentioned in Crusader 
chronicles in 1316 but only in winter of 1329 they resolved to come at this fortress. In 1329 the fortress 
of Medvėgalis, in which several thousand soldiers, women, and children had taken refuge, was 
stormed by force of number joint both of Teutonic Magister Werner and King of Bohemia, John of 
Luxemburg. French poet Guilaume Machaut, who later made famous this attack, also took part in the 
siege. Defenders of Medvėgalis were defeated during this attack, headmen killed and defeated 
inhabitants baptised, but just for shortly: crusaders were not able to hold the fortress for long time. 
Overall 20 crusades of Order on Medvėgalis fortress are known from historical annals. 
 
Šilalė in 1533 received its first church, that of St. Francis. During the Reformation, the Evangelical 
Lutherans also created a parish, intercepted church and made town famous for its markets. During 
World War I the town sustained extensive fire damage, but it was quickly rebuilt. Now it continues to 
maintain a vigorous economic and cultural life. 
 
The most significant buildings in Pagramantis are the wooden church of the Immaculate Conception 
(1774) and its belfry (19th C.). Pagramantis regional Park protects characteristic landscape with natural 
meadows and woods growing on the slopes, breeding grounds of rare birds, populations of butterflies, 
rare animals and a number of mounds–fortress hills which formed several defence lines during time of 
the war against Crusaders. 
 
The name of Tauragė is composed of two words: tauras (auroch/buffalo) and ragas (horn). Old burial 
grounds, ancient settlements, mounds and archaeological findings discovered in them reveal that 
people have already inhabited these places since the time of Christ. An important border town with 
Prussia, Tauragė acquired a royal customs house and Lutheran sanctuary in 1567, a customs and 
prison buildings in the middle of 19th C. Tauragė is the centre of Lithuanian Evangelical Lutheran 
Church with church of Martynas Mažvydas, one of the few buildings to have survived the two wars. 



The Quaternary of Western Lithuania: from the Pleistocene Glaciations to the 
Evolution of the Baltic Sea, May 27 – June 02, 2007, Plateliai, Lithuania  EXCURSION  GUIDE  

 

 99

In historical turns Tauragė found itself between two worlds: historical ethnic lands, different 
dialects, the Teutonic Order and the Grand Duchy of Lithuania, Catholicism and Reformation, and 
Prussia and the Russian Empire. Sometimes this land had to serve as a frontier dividing these worlds 
and at other times as a bridge uniting them. Currently Tauragė is the centre of region and district with 
traditionally formed relations of friendship, businesslike cooperation and family lead to Germany, the 
United States, Canada and other countries. 
 
Rambynas firstly mentioned in descriptions of crusaders in 1275: fortress Ramija (Ramige) of Baltic 
tribe Skalviai was taken by Sambian Fogt Dietrich. This location had sacral meaning to the Balts for a 
long time. Rambynas is one of the most famous sanctuaries of Pagan time, here is a stone with Pillars 
of Gediminas, one of the earliest symbols of Lithuania, one of its historical coats of arms, mostly used 
in the Grand Duchy of Lithuania, initially as a state symbol, and later as a part of heraldic signs of 
leading aristocracy. The greatest part of the Hill of Rambynas was taken away during several 
landslides (1835, 1878, 1928) caused by the flow of the Nemunas. The height of the remaining hill is 
46 m above sea-level. 
 
Pagėgiai was mentioned in historical sources in 1281. Since the beginning of the 15th century it has 
been a part of German region. The railway was laid through settlement in 1875, and after region was 
joined to Lithuania (1923) it started to prosper: in 1926 a pro-gymnasium was established there, then a 
gymnasium in 1929. Since old times Pagėgiai has been famous for horse breeding. In 1732 the King 
of Prussia established the well-known Trakėnai stud farm. Today JSC “Nemuno žirgynas” has 350 
thoroughbred horses. Agricultural and service facility sectors are dominant in Pagėgiai. Local sights: 
well-known “Queen Luiza” bridge connects Panemunė town with Sovetsk (Russian Federation); 
European Via–Hanza highway goes through the territory of Pagėgiai; here is a manor park full of rare 
trees. Pagėgiai land is famous for yearly floods in lower reach of Nemunas River. 
 
Šilutė until 1923 it was under German rule and was called Heydekrug. The earliest reference to Šilutė 
is found in a document from 1511–1515, by which permission was granted to open an inn for travelling 
merchants. Soon farmers, fishermen, craftsmen, and tradesmen began clustering in the area. The 
village acquired a church in 1550 and a school in 1588. By the end of the 16th century, local markets 
drew merchants from Klaipėda, Tilžė and Konigsberg. It prospered as a market town in 19th century, 
too, after area was rejoined to Lithuania. At the same time, local industry produced lumber, bricks, 
candy, fruit, drinks, soap, and alcoholic beverages; there were several mills and machine repair shops, 
as well as banks and branches of large, nation-wide agricultural companies. A German and Lithuanian 
high school, an agricultural school, and a farm economics program for girls provided education. 
Religious needs were served by two Lutheran Evangelical churches and one Catholic church, built in 
1550, 1922, and 1850, respectively. Nowadays Šilutė is centre of an administrative district. The major 
factory processes lumber and makes furniture. Other establishments include machine repair shops, 
textile plants, a distillery, a dairy, an animal fodder processing plant, and a sanitation machinery 
factory. There are two secondary schools (Russian and Lithuanian), agricultural technical school, 
medical and two occupational schools, theatre and ethnographic museum. 
 
Name of Priekulė in old Lithuanian means “beside (prie) a stone (kūlio)”. Village and the estate of 
Priekulė are first mentioned in historical records from the early 16th century. Then under German rule, 
the area was inhabited almost entirely by Lithuanians. A Lutheran church, one of the oldest in area of 
Klaipėda, was built in 1587. A number of the parish priests were noted men of letters, both in Lihuanian 
religious and secular literature. Lithuanian books and newspapers were published at the Schroeder 
printing house, established in 1866. In 19th century town was known for its large horse markets. After 
World War I, the town held annual summer festivals which featured horseback riding by girls in national 
costumes. The town has a high school, hospital, a veterinary hospital, and a Dutch tile factory. There is 
an old park with rare European, Canadian, and Asian trees. 
 
Dreverna and Kintai were known from 12th C. as Prussian settlements of fishermen. Places were 
famous in 18th–19th C. because of weekly fish markets. Majority of habitants moved to Germany 
after World War II and comers from other Lithuanian regions replaced them. Dreverna is home 
place of famous kurėnai–boat maker Gižas (born in Ventė in 1867) and very popular place for 
water tourism and extreme sport (water kite flying, windsurfing). In Drevena’ grave yard you can 
see the archaic wooden grave markers called “krikštai” made from a board incised in the form of a 
tree and fixed at the feet of the deceased. 
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EN ROUTE OF 3RD DAY 
 
Kretinga mentioned in 1253 in the chronicles of the Livonian Order as castle that was controlled by 
the Curonians. The name of Kretinga is believed to have originated from cobble-stone streets which 
used to give a rider a bone shaking (Lith. krėtimas). The settlement started to develop only at the 
beginning of the 17th century when Chodkevičius built a church and a Franciscan Monastery, and 
when under his efforts, the settlement was granted the urban rights. It got the name was of Karolstadt 
(Carlstadt). In 1875 The Count Tiškevičius built an impressive palace with a winter garden and 
wonderful park. Today the Museum of Kretinga is opened here exhibiting of archaeological collections 
of ancient seashore settlings and a highly valued collection of old European paintings. Kretinga is 
famous for its main Town Hall Square, designed in 1609. Up the middle of 19th C. the Town Hall 
stood there, which later, under the Czar’s rule, was converted into the Russian Orthodox Church. 
Today the Statue of Independence (1931) and the Evangelic Church (1897) occupy the square. The 
nearby complex of St. Mary’s Church of the Visitation and the Monastery buildings (18th C.), Lurdas 
Grotto (1933), the Palace of St. Anthony form an impressive ensemble. Nowadays Kretinga hosts folk 
music festivals, theatricals, the Kretinga Festival, celebrations on Midsummer Night's Eve (Joninės) 
and Mardi Gras (Užgavėnės), and a Manorial Feast. The palace is now a museum housing artistic 
and archeological collections and a restaurant in the adjacent greenhouse, called "The Winter 
Garden". Cambrian geothermal waters underlie the area, and the Vydmantai power plant exploits this 
resource. 
 
Klaipėda is Lithuania's only sea-port grew from a settlement which formed around fortress called 
Memelbug built by the Livonian Order at the mouth of Danė River in 1252. To this day German writes 
frequently refers to Klaipėda city as Memel. Historians maintain that a settlement of ancient Balts, the 
ancestors of modern Lithuanians, stood on the coast of the Kuršių Marios Lagoon at the estuary of 
the Danė River as early as the 1st century. The 17th century saw the devastation of Klaipėda (Memel) 
by the Swedish army. The middle of the 18th century brought tsarist rule to the town for five years. For 
a brief period Klaipėda became the capital of Prussia after the French army occupied Berlin in 1807. 
As part of the Versailles treaty, Klaipėda (Memel) was separated from Germany and designated part 
of an„international territory”. This territory also included the northern half of the Neringa peninsula and 
a strip about 150 km long and 20 km wide along the east side of the Courtland lagoon and the north 
side of the Nemunas River. This area was ruler by an autonomous government and French armed 
forces. The establishment of the Second Reich in 1871 motivated a speedy Germanization of all 
national minorities living in the city. In the 19th C. Klaipėda developed well as a German port: the King 
Wilhelm canal was dug, the Klaipėda–Tilsit railway line constructed, a winter port established, 
electricity introduced and paper-mill opened. In January of 1923 Lithuanians drove the French out 
and annexed the city. On March 23, 1939 Klaipėda, the only sea-port of Lithuania, was seized by 
Nazi Germany. It was only on January 28, 1945 that the city was liberated and then occupied by the 
Russians. 

At the present time Klaipėda is not only one of the largest fishing ports on the Baltic Sea but 
also a major cultural centre of Lithuania. There are a lot of museums: Picture gallery, History museum 
of Lithuania Minor, Blacksmith museum of Lithuania Minor and Clock and Watch museum. There are 
some old churches: St. John's and Mary Queen of Peace, a lot of historical and industrial buildings 
survived during wars and fights. 
 
Smiltynė is known that a tavern was located there during the reign of the Teutonic Knights. The 
settlement started to suffer from drifting sands in the 16th C. In the 1800’s it was buried twice. Anti-
erosion plants were planted around the dunes of Smiltynė in 1836. In 1862 Klaipėda bought Smiltynė 
and place started to be used as a resort, since it had a perfect beach. Nowadays the site has 
Maritime museum (in Kopgalis), a former Kurhaus and yacht club, as well as an open sculpture 
exhibition en route to the museum. 
 
Neringa municipality was established in 1961, and encompass a number of settlements along the 
Curonian Spit. The peninsula is 97 km long, 52 km are part of Lithuania. At it narrowest point 
Šarkuva, the spit measures 400 m, and at widest, Bulvikio Cape, it stretches for 3.8 km. The 
peninsula has been inhabited since neolitic times, have been designated German territory, occupied 
briefly by Russia (18th C.) and annexed together with Klaipėda by Lithuania in 1923. Spit suffered 
from deforestation in 17th–18th centuries mostly for military purposes resulted sand drift with the wind: 
the dunes shifted 4 to 20 m annually, and buries 14 fishing villages during 16th–19th centuries. In 1803 
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Wittenberg University Prof. J. D. Titius suggested afforestation of dunes and construction a foredune 
to prevent the sand disappearing into the lagoon. Georg David Kuvert, owner of Nida post office, first 
began planting of trees on Urbo Hill. 
 
Juodkrantė (called Schwarzor [Germ.] is one of the oldest settlements of the Curonian Spit (1429). 
The name “Juodkrantė” comes from Lithuanian words “juodas” (black) and “krantas” (shore). 
Numerous relics from the Stone Age were found around this settlement. The seaside Juodkrantė 
disappeared under sand, and was moved to present place in 1669. To the southern edge of 
settlement came people from sand covered Karvaičiai in 1794. After the old wooden church, which 
had been transferred from the buried village Karvaičiai, burned down in 1878, a new, brick, 
Evangelical Lutheran church was built in 1885 which is in operation to the present day. The first 
vacationers came to Juodkrante in 1840. In 1939, 15 hotels and summer homes were in operation in 
Juodkrante. 
 
In 1842 part of the fisher population that lost their homes in Naujieji Nagliai to sand drifts moved to 
Pervalka (place for boat portage) and established a settlement here. From 1880–1881 the sand drifts 
came dangerously close to Pervalka and the village moved 1.5 km northward. 
 
Preila was established by the former inhabitants of the buried Naujieji Nagliai settlement in 1836–
1843. The majority of the inhabitants were fishers. Relics from the Stone Age have been found 
around. 
 
The ancient inhabitants of Nida came to live here 2000 BCE. Nida is first mentioned in documents of 
the Teutonic Knights by the names of Noyken and Noyden. That settlement was established not far 
from the Baltic coast, a few km from present-day Nida, in the middle of the Spit. That settlement is 
termed Old or First Nida. In the second half of the 17th century, the drifting dunes came nearer the 
village and finally buried it in 1675. The inhabitants moved to a safer place (“Death” or “Silence” 
Valley) about 0.5 km north of Old Nida and closer to the Lagoon. Gradually, the II Nida settlement 
formed here. However, the dunes moved closer to this settlement as well. Nida II was buried in 1732. 
The inhabitants of II Nida moved even closer to the Lagoon to the site of present-day Nida and 
established the Nida and Skruzdynė (Engl. anthill) settlements. Five families of buried Naujieji Nagliai 
established Purvynė (Engl. mud), located in present-day Nida’s territory, in 1830. These three former 
villages – Nida, Skruzdynė, and Purvynė – make up present-day Nida. All three settlements are 
connected by a 2 km road. Previously, the majority of inhabitants were fishers. In 1933 Nida was 
granted resort privileges and an ethnographic museum and gliding school were established. 
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EN ROUTE OF 4TH DAY 
 
Židikai, village which emerged in 1568 during the agriculture (valakų) reform, was acquired by Jesuit 
Order in 1614. Jesuits built the church of St. John here (originally it was covered by straw) in 1688. 
Monument to Vytautas the Great stands in village square. Famous writer M. Pečkauskaitė (Šatrijos 
ragana) born and has gone to her rest in Židikai. 
 
Ylakiai appears in historical sources in 1568, and later, between years 1717–1725, the area grew 
into a town. The town is settled on the hill’s two rivers. The present-day brick church of the 
Annunciation was built in 1894. The towns centre is its architectural monument. There, one can see a 
post office, library, book shop, concert hall, dispensary, restaurant, and nursing home. Not far from 
Ylakiai hill of Alka and the old cemetery are. According to legend this site was called Bareikiai, a town 
vanished in 17th C.; apparently people of Bareikiai then established Ylakiai. 
 
The earliest mention of Skuodas occurs in the Livonian Chronicle, according to which it was the site 
of battle between the Samogitians and the Knights of the Sword in 1259. This battle ended with 
defeat for the latter, of whom 33 knights and an undisclosed number of ordinary soldiers were killed. 
In the late 16th C. Skuodas belonged to the Chodkiewisz family. John Chodkiewicz, elder of 
Samogitia, aimed to make Skuodas a major economic centre, inviting craftsmen and merchants and 
securing rights of Magdeburg in 1572. Skuodas was damaged by several fires during 19th C., and 
sufferd greatly during II World War. Survived old buildings include Evangelical Reformed church 
(1821), Ortodox church of St. Alexander and wooden belfry (19th C.). Skuodas has a rope factory, 
dairy, mill, hospital, the secondary and music schools. 
 
Salantai is mentioned in the second half of the 16th century as one of the villages in elder ship. The 
estate and the village owned by a number of aristocratic families. In the 19th C. they belonged to the 
Gorskis, who were related to prominent Polish and Lithuanian magnate families. On the estate they 
accumulated large archives, containing many royal privileges, deeds, memoirs, diaries, coin and rock 
collections. There were rich merchants trading in flax and linseed with the port cities of Klaipėda and 
Liepaja (Latvija). The first wooden church, built in 1630 was destroyed during the Swedish invasion 
(1710). The ensuing plague decimated the population of the town and its vicinity. A new wooden 
church of the Assumption of the Blessed Virgin Mary was erected in 1724; the present-day Gothic-
style church was built in 1911. Samogitian Bishop Motiejus Valančius was born in Salantai; during his 
episcopate (1850–1875) temperance was almost universally realised there. 
 
Šventoji is located on the banks of the river Šventoji (Saint), which is only 73 km long. Šventoji as old 
fisherman’s town appeared on the map in the 16th C. Its port was destroyed in 1701 during Northern 
War and rebuilt and the breakwater was repaired in 1925–1939, but it lost its deep draught to the 
sand continuously filling its channels. During the summer period, lots of tourists from Lithuania and 
foreign countries visit this place. In Šventoji is Samogitian pagan temple with observatory (“Žemaičių 
alka”). 
 
Palanga was first mentioned in 1253. It was an important commercial centre in medieval ages. 
Palanga started to be famous as a sea-side summer resort from the beginning of 19th century. 
Palanga became a real resort through the great investments of counts Tiškevičiai. They opened big 
restaurant and first resort hotel and gave a name of Kurhouse, according to the customs of neighbour 
lands. With intent to establish a berth, J. Tiškevičius built a bridge extending to the sea in 1884–1888, 
which eventually became an important symbol in Palanga resort. 
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