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ABSTRACT 
 
The distribution, types, characteristics, causes of formation and changes of various scenic 
spots within the Pucioasa City and surrounding villages are analyzed in this paper from a 
geological perspective, using specific methods and technologies.   
Field observations made in outcrops, landslide affected areas, and some other erosion 
forms lead to additional information on the geological setting of the area, also revealing 
its great potential for geotourism. 
Pucioasa City touristic activity is triggered by the already famous cold - chloride-
sulphurous waters (springs and tapped sources in the northern part of the city), which 
stood since 1838 (Lahovari, 1902) at the base of the touristic development of the area. In 
1873, the chloride-sulphurous waters from Pucioasa become renewed internationally and 
included in the European Circuit of therapeutic waters. Moreover, the geological diversity 
and the visible part of its history revealed by outcrops tracked in the area of Pucioasa City 
may become a powerful tool for initiating geotourism or enhancing other forms of 
sustainable tourism developed here. 
Therefore, this paper has as a secondary objective the aim to provide geological 
information and genetic interpretation of the Neogene sedimentary succession observed 
along the proposed route for geo-observations.  
The field observation notes presented here are part of a program initiated by the Romanian 
Society of Applied Geophysics (www.appliedgeophysics.ro) to increase awareness about 
geoheritage in less known parts of Romania and to propose thematic routes and research 
activities for supporting the local communities’ touristic development.  
 
Keywords: Geotourism, Chloride-Sulphurous Waters, Landslide, Bizdidel River, 
Pucioasa City Geoheritage 

 

http://www.appliedgeophysics.ro/


 

INTRODUCTION 
 
The geological diversity and the visible part of its history revealed by outcrops which are 
(relatively) easily accessible, have been proved to be at the base of the (geo) attractiveness 
of various spots in the world (Newsome, 2006, Gray, 2004, Anze et al., 2015). However, 
geotourism should not be regarded only as a type of tourism focused on the aesthetic 
appreciation of the local geology and geomorphology, but also as a way to accomplish 
other objectives such as promoting and understanding earth science as well as the 
importance of conservating the geo-diversity.  Considering these objectives, we’ve 
selected Pucioasa City as part of an initiative to increase awareness about geoheritage in 
less known parts of Romania and to propose thematic routes and research activities for 
supporting the local communities touristic development   
Pucioasa town and the adjacent areas presented in this paper are located at the northern 
border of the central part of the Dacian Basin, where the mollase-type deposits of the 
Carpathians Foredeep come in contact with the Moldavides nappes stack of the East 
Carpathians. The northern part of the city overlaps the Tarcău Nappe, while the southern 
part of the city overlaps the N flank of the Brănesti-Valea Lungă syncline.  
Land instabilities were observed in two areas (marked in Figure 2), one positioned on the 
NW part of the studied area (locally known as Quarry and Moţăianca hill), and another 
one encountered in the SE part, along the DC8 road that crossed the Brănesti-Valea Lungă 
N flank of the syncline to reach the village known as Maluri.  
 

 
Figure 1 - Location of the study area within the Romanian territory and detailed 
geological map and stratigraphic log of the Pucioasa surrounding areas (after Ștefănescu 
et al., 1988, with additions).  
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In the mentioned locations, gravitational phenomena, such as landslides (dormant 
landslides as well as more recent mass movements), torrential erosion, and soil removal 
by run-off have been observed, triggered by natural as well by man-made excavations 
into the geological formations. 
The outcrops encountered along the DC8 road (proposed here as a geo-route) offered a 
glimpse into the geological history thanks to the tracked fossils which revealed the 
presence of Meotian to Pontian shallow-water sedimentary successions, which appear to 
be accumulated from the littoral (shoreface and delta) to fluvial environments. 
 

GEOLOGICAL SETTING  

 

Pucioasa town and its surroundings (Dâmbovița County) are located in the northern part 
of the Central Dacian Basin. They are covered by sedimentary deposits belonging to the 
interval from Late Neogene (Late Maeotian and Pontian) to Quaternary (Figure 1). As 
inferred by Jipa and Olariu (2009), regression is in this area the dominant trend of the 
sedimentary deposits, except for a short low-intensity transgressive episode that occurred 
during Early Pontian, and reflects the transition from brackish littoral to fluviatile settings. 

A Late Meotian litoral sequence overlies directly Early Miocene or Paleogene 
sedimentary deposits, while the basal deposits of the Pontian-Romanian sequence are 
transgressively overlaying the Late Meotian fluvial sediments. Upper Pontian muddy, 
shallow-water deposits are followed by Lower Dacian (Getian) mollusc-rich sandy, litoral 
deposits, and a very thick Upper Dacian-Romanian fluvial sequence of sandy beds 
intercalated with muddy deposits. 

 
 
Figure 2 - Map of physical and geographical features around Pucioasa City (a) and 
satellite view in false color with the hill near Moţăieni with obvious erosion marks (b) 
and the footprint of the excavated area in the Quarry Hill (c)  

 
 



 

WATER RESOURCES 
 
The water-based tourism developed in the area relied mostly on the underground water 
resources, especially the slightly alkaline, cold-chloride-sulphurous waters encountered 
in the northern part of the city. Paleo landslides occurred in the zone of the 
Carierei/Moţăianca hill, as well as more recent mass movements have blocked some of 
the sulfurous water discharge outlets (Figure 3). In the literature, there are mentioned 5 
outlets of mineralized waters, but according to a more recent study, only 3 sources could 
still be accessed (Murărescu et al., 2018). A selection of published chemical parameters 
recorded in the summer of 2016 are given in Figure 3, alongside with results from a low 
mineralized source (water well) located alongside the DC8 road (GEOroute) to Malurile, 
the later one being sampled in autumn, 2020. 
 

 
Figure 3 – Geological section (reconstruction after Murărescu et al., 2018) reveals an 8 
m thickness of the slip deposits in the area of the taped sulphurous water outlet (a) and 
selection of results for water sources from the Pucioasa area. Chemical analyses of the 
outlets S1-S3 are given in Murărescu et al., 2018. Among the sulphurous waters, only the 
S1 source is in use, providing water for the Pucioasa Spa Resort.  
 
However, Pucioasa City holds another asset that may enhance the touristic activity, its 
surface water resources. In particular, the main attraction can become the anthropic lake 
of elongated shape type (Figure 1 & Figure 5), positioned at the northern entrance of the 
City. Pucioasa Lake was put into operation in 1975 and it is at this moment just an 
important hydrotechnical construction serving three main purposes: electrical energy 
production, flood control, and water supply. The dam maximum height is 30.5m, and has 
a projected volume of ~5.47 mil m3 (at Normal Retention Level).  
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The lake surface at Normal Retention Level is of 93ha, but as it is depicted in Figure 4, 
during the last decade, the lake length and the surface covered permanently with water 
has shrunk severely. The main issue of this lake is the intense alluvial activity of the 
Ialomița river and its tributaries, which lead to a clogging (estimated for 2012), over 60% 
of the initial volume (Murărescu and Breșcan, 2009, Murărescu et al., 2012) being 
estimated to be occupied by the solid flow brought by the Ialomița and its tributaries. 
On the other perspective, this leads to the formation of strips of vegetation in the reservoir 
that hosts wildlife, enhancing the scenic view of the area. As the reservoir function as a 
water supply for the City has decreased, its recreational function should be reconsidered. 

 
Figure 4 – Pucioasa Lake - changes in the distribution of water covered surface over 35 
years (data extracted from https://global-surface-water.appspot.com/map).  
 

 
 

 

https://global-surface-water.appspot.com/map


 

 
Figure 5 – (a) Aerial view of the North part of the City and Pucioasa Village, (b) the 
reservoir lake (marked as A in Figure 5a) from Pucioasa City and (c) a close image at a 
scar of the exploitation work performed in the Gypsum quarry (marked as B in Figure 5a) 
(images sources: a - Google Earth Map, b & c - photo reproduction with the acceptance 
of CNIPT - UAT Pucioasa) 
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SEDIMENTOLOGICAL OBSERVATIONS  

The sedimentological observations presented here are focused on the Getian (Lower 
Dacian) deposits that are outcropping SE of Pucioasa town, towards Malurile village 
(Figure 1) as we consider the route along the DC8 is a good candidate for a themed tour 
with 6 main stops. These outcrops have not been addressed in the literature until now. 

Sedimentological and paleontological studies in the Pucioasa region have been performed 
in other locations (Jipa and Olteanu, 2005; Jipa and Olariu, 2009; Jipa, 2012), addressing 
the Late Meotian-Lower Pontian (on Bizdidelu River) and Middle Pontian (on Ialomița 
River) sedimentary deposits. 

The studied locations (Figure 6) are, from a geological perspective, located on the 
northern branch of Brănești-Valea Lungă syncline, its axis plunging slightly toward east. 
The strata dip is quite close to horizontal, with an occasional slight increase of 20 to 26° 
toward the SE.  

 

Figure 6 - Sedimentological logs (above) of Getian deposits along the Malurile profile 
(below). Photos with lithological details are given in Figure 7. 



 

 

Figure 7 - Photo database of the outcrops with fossils encountered along the proposed 
route: fine sand (a) and medium sand (b, c) from Pc3 with mollusk shells belonging to 
Stylodacna spp., Prosodacna spp. (?), Dreissena spp., displaying no preferred orientation; 
sharp boundary between finer (bottom) and coarser (top) sequences from Pc4 (d); massive 
fine sand from Pc6 containing small pebbles and fragments of Prosodacna spp. (?) and 
Dreissena spp. (e).  
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Figure 8 – Getian mollusk shells from Pucioasa surroundings, Dacian Basin represented 
by Dreissena spp. (a, b, d), Stylodacna spp. (c,), Prosodacna spp. (?) (e, f) and a fragment 
of Hydrobia spp. (f). 
 
Lithologically, the sedimentary sequences are characterized by the predominance of fine 
and medium sand, over silt and clay (Figure 6). Mollusk shells are observed in all the 
locations, except for one (Pc1), frequently in sand layers (Figure 7a, b and c). In half of 
the locations, fine-grained gravel could be observed in small quantities (Figure 7d). 
Frequently, the sand layers are apparently homogenous, with no visible sedimentary 



 

structures; rarely, they also display parallel and current lamination, located at the upper 
part of the sand bed. 

Three of the sedimentary sequences display obvious coarsening-up tendencies (Pc2, Pc4 
and Pc6), with clay, silt or fine sand at the base, become coarser, like medium sand or 
gravel toward the upper part the sediments; sometimes, the sand beds can even include 
small pebbles (Figure 7e). Usually, the upper limit of the sequence is sharp. Rarely, 
bioturbation can be observed (Pc2). 

The molluscs assemblage associated with sands (Figure 8) containing Stylodacna spp., 
Prosodacna spp. (?), Dreissena spp. and mini-gastropod like Hydrobia spp., are clear 
indicators for the brackish shallow-water marine environment. The fact that they have no 
preferred orientation, are disarticulated and many of them are broken, suggests 
accumulation in a high-energy shoreline environment. 

 

CONCLUSIONS  
 
In the area of Pucioasa City and surrounding villages (located at the northern border of 
the central part of the Dacian Basin), both internal and external factors left their mark on 
the landscape, several locations being consequently identified as suitable for being 
included in a geotour which may serve for entertainment purposes, as well as for 
educating and stimulating the visitor’s thirst for knowledge. 
The essential components of natural landscapes, which are: stones, mineral waters, 
fossils, the wetland area in the north -Pucioasa Lake- are considered as the future geologic 
and geomorphologic sites. New fossils point were discovered during this study along the 
DC8 towards Maluri Village, in the locations marked as Pc2,3,4,5,6. The discovered 
fossils bring back the history of regional lands and in particular the mollusks which lived 
in this particular location ~4.4-4.8 million years ago. The Pc2 outcrop is the place where 
the largest mollusks were observed, but it was also noticed that this location is currently 
under the threat of destruction due to illegal sand digging. 
According to the international norms, the following type of geo-tourism could be 
established: paleontological geo-tourism landscapes (the route along DC8 towards Maluri 
Village and the tour of the outcrops encountered along stream courses of Bizdidel and 
Tisa – not discussed in this paper), tourism landscape of earthquake relics and crustal 
deformations (in the area of the syncline and the gypsum quarry), tourism landscapes of 
structural features (around Pucioasa Town). 
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