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INTRODUCTION

The species Castor fiber, commonly known as the European beaver or simply beaver, was among the
group of species that disappeared during the modern era. The last documented presence of this
species in Romania dates back to the year 1824 when a Transylvanian pharmacist mentioned having
sent several beaver specimens to Budapest for naturalization purposes (Nania, 1991).

Across its entire range, the species experienced a significant decline starting from the 15th century,
with the lowest point in population recorded during the 19th century. It is estimated that around
1200 individuals persisted in eight distinct nuclei located in France, Germany, Poland, Ukraine,
Norway, Belarus, Russia, and Mongolia. (D. Halley et al., 2012a; D. J. Halley et al., 2021; D.
Halley & Rosell, 2003)

Thus, the species disappeared from the majority of European countries, with the primary cause being
excessive hunting and trapping for fur and "castoreum,"” a substance secreted by the anal glands
(Graham et al.,, 2022; Iso-Touru et al., 2020; Smeraldo et al., 2017a; Zbogar et al., 2022). There are
also sources that mention other contributing factors to the extinction, such as the degradation of
specific wetland habitats, which, in some European states, were converted into agricultural lands or
integrated into residential areas (Bajomi, 2011; Nania, 1991; Remm et al., 2018).

The reintroduction of the beaver in Romania took place between 1998 and 2003 as part of a
European effort to restore the species' range, achieved through the import of individuals from
Bavaria (Germany). The reintroduction nucleus consisted of a total of 182 individuals grouped in
families and solitary individuals. As hydrographic systems for the reintroduction, the rivers Olt,
lalomita, and Mures were chosen from a larger number of watercourses, and all necessary
preparatory actions were undertaken (lonescu et al., 2010).

The population growth of the species has led to an expansion of its range, encompassing both the
main course of rivers subject to reintroduction efforts and numerous tributaries. It was during this
period that the number and scale of conflicts escalated rapidly. Along the tributaries, beavers
constructed dams to improve their living conditions, resulting in the flooding of lands, access routes,
and the felling of trees along the riverbanks. In favorable areas, the increasing beaver population led
to a proliferation of burrows and galleries, occasionally causing damage to protective dikes and other
hydro-technical structures essential for safeguarding the population against floods.

Consequently, the present study serves as a continuation of past endeavors, contributing to the
organization and implementation of a comprehensive mechanism, namely the management of a
protected species, encompassing all obstacles and challenges inherent to this task.
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Chapter 1. PURPOSE AND RESEARCH OBJECTIVES

The purpose of this research is to assess the carrying capacity of the environment for the main
hydrographic systems in the Muntenia region, with the aim of restoring the historical range and
maintaining a favorable conservation status of the Castor fiber species at the national level.

Objectives:
0bj.1. Critical review of relevant literature;

Obj.2. Determination of habitat suitability for beavers to facilitate the restoration of the species'
historical range in the historical region of Muntenia;

Obj.3. Calculation of carrying capacity for the main hydrographic systems in the historical region
of Muntenia;
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Chapter 2. CRITICAL REVIEW OF LITERATURE
2.1. Population Size and Distribution of the Castor fiber species in Eurasia

Although the species was on the brink of extinction at the beginning of the 20th century, the
remaining eight refuge nuclei in Eurasia served as a starting point for the restoration of distribution
and population size.

Through the implementation of conservation measures, coupled with concerted repopulation efforts
in numerous European states, the population size experienced a rapid increase. From a historical low
of approximately 1200 individuals, the species' population expanded to around 1.5 million specimens
within a century (D. ). Halley et al., 2021).

The presence of the Castor fiber species on Romanian territory is substantiated by numerous pieces
of evidence. On one hand, there are fossil remains, and on the other hand, the native terms for the
species, such as "breb" (Romanian), "hod" (Magyar), or "biber" (German), and their derivatives like

"brebend," "brebind," "breboaie," "hodisa," "hodosa,” "brebenet,” "brebenel," "brebisor," "hodisel.”

These have formed the basis for toponyms, hydronyms, or family names (Filipascu, 1969; lonescu,
2006; Nania, 1991).

Tab. 1 Situatia actualizata a populatiei castorului eurasiatic in principalele statele din Europa si
Asia (Bouros et al., 2022; Czaban et al., 2018; D. J. Halley et al., 2021; Kodzhabashev et al., 2023;
Pucci et al., 2021)

The updated status of the Eurasian beaver population in the main states of Europe and Asia

o Population size
State Extinction year o
year/individuals
England 18th century 2019/150
Austria 1869 1990/7600
Belgium 1848 2019/2200
Belarus Relict population 2018/51100
Bosnia No data 140
Bulgaria 1850 450-600
Czech Republic 1876 2016/6000
Croatia 1857 2016/600
Denmark 11th century 2018/252
Switzerland 1820 2016/2800
Estonia 1841 2018/18000
Finland 1868 2019/4500
France Relict population 2018/14000
Germany Relict population 2018/35000
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N Population size
State Extinction year o
year/individuals

Italy 1541 2021/>2
Latvia 1870 2016/150000
Lithuania 1938 2019/121000
Luxembourg No data 2018/75
Moldova No data 2021/>2
Mongolia Relict population 2018/800
Norway Relict population 2020/80000
Holland 1826 2019/3800
Poland Relict population 2018/124622
Portugal 1450 0/2018
Russia Relict population 2019/622000
Scotland 16th century 2018/547
Serbia 1903 2017/240
Slovenia 1750 2017/400
Slovakia 1858 2016/9600
Spain 17th century 2017/650
Sweden 1871 2016/130000
Wales 16th century 2019/15
Ucraine Relict population 2013/46000
Hungary 1865 2018/>4000

Universitatea
Transilvania

2.2. Historical Range of the Castor fiber species in Romania
2.2.1. Toponymic Evidence

Toponymic sources in Romania provide evidence of the coexistence of the Castor fiber species with
humans and highlight its significance for the local population. These sources are numerous and
extensively documented in works published in the 20th century (Filipascu, 1969; Nania, 1991).

In Muntenia, there are place names such as "hotarul brebonei," "podul brebului," or "hotarul
hodobenilor," which originate from the root "hod." In the 16th century, settlements like Hodopeni and
Brebine are mentioned in writings, but one of the most renowned localities in Muntenia is Brebu in
Prahova County, which is referenced in numerous historical texts. Legal documents from the same
period mention individuals like Manea from Brebina, Stanciu from Brebin, Albul from Brebina, along
with Oprea from Brebi. In Teleorman County, on the banks of the Vedea River, there is still a locality
called Brebina, attesting to the presence of beavers in the past. Additionally, "valceaua Brebenu" is
mentioned. In the Dambovita Valley, the mountain Brebul is referenced as one of the few names that
recall the presence of beavers in the mountainous area. In the same county, the stream Brebina is

mentioned, and in the vicinity of the Crangurile commune, there is a tributary of the Arges River
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named Valea Brebina, as well as local names like "Rosatura Brebina" and "Zavoiul Brebina." On the
left bank of the Prahova River, north of Sinaia, "Poiana Brebenilor" is mentioned, while in Arges
County, near the locality of Bogati, one can find the hill and valley of Brebenet (Filipascu, 1969; Nania,
1991).

2.2.2. Hydronyms

Out of approximately 9600 names of water bodies, only a small percentage (0.25%) can be traced
back to the popular names of the studied species, including variations in Romanian, Hungarian, and
German (Apele Romaniei - GIS vector database).

Among these, the majority (66.7%) originate from the popular Hungarian name (e.g., "Hodos pataka" -
Stream with beavers, Hodosa - tributary of the Niraj River), while only 33.3% stem from the
Romanian popular name "breb" (Table 2).

From a hydrographic perspective, a significant proportion consists of small-sized watercourses
(order 7) - 34.8%, followed by streams of orders 2, 3, and 4, which together represent 60.8% (Figure
2). In terms of length, the majority of watercourses are small tributaries with lengths ranging from
2.3to 10 km (Fig.1).

It is highly probable that some of the watercourse names originating from the root of "brebu" in its
various forms might have undergone changes over time, making it challenging to quantify them as
evidence of the species' presence in the present day. Modern cadastral systems no longer utilize
toponymic indices, and it is possible that these names may gradually disappear, especially given the
increased population maobility in recent years, which further contributes to the loss/modification of
some toponyms.

2.2.3. Family Names

The first documented family name is "Hodor" (15th century), who was a scribe at the princely court.
Subsequently, other family names like Hodd, Hodea, Hode emerged, and in the early 17th century,
"Brebul" and "Brebor" were also recorded.

The online electronic platform nume.ottomotor.ro is an initiative aiming to index family names in
Romania. It currently contains 2,700,000 names of individuals from 3,800 localities and 130,000
distinct family names. For instance, the name "Breban" has the highest number of records: 125,
while others are much rarer, such as Brebu-22, Brebenel-25, Hodisan-35, Hodor-26, and Hodos-19.
(https://nume.ottomotor.ro/).
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2.2.4. Archaeozoological Evidence

When referring to archaeological evidence, it is preferable to limit the scope to the Holocene period
(Bejenaru et al., 2015a), even though there are older archaeological traces (Bejenaru et al,, 2011,
2015b; S. M. Stanc et al., 2022).

Among the numerous collections of bones analyzed in recent studies, some mention the presence of
beavers, but their proportion remains relatively low compared to the total of animal remains. This can
be attributed to the presence of other species with higher hunting value.

In the existing collections, the occurrence of beavers is relatively rare in comparison to other wild
species (deer, wild boar, carnivores, hare, and wild ox), being classified under the group "other
species” (Bdlasescu, 2020). Similarly, other studies have also reported low percentages of beaver
presence (Bejenaru et al., 2011, 2015b; Bejenaru & Tarcan, 2019; Bem et al., 2021; M. S. Stanc &
Bejenaru, 2014; S. M. Stanc et al., 2022).

Taking into account the percentage of beaver fossil remains within the total animal bones, it can be
concluded that the Castor fiber species is among the poorly represented species, having been
identified in five archaeological sites along the Danube's floodplain and two in Moldova (Bejenaru et
al., 2011).

2.3 Reintroduction and Population Evolution of the Castor fiber species in Romania
2.3.1 Reintroduction of the Species

The first initiatives related to the reintroduction of the species were mentioned in 1939 (Botezat,
1934) when the beaver's range in Europe had drastically decreased. However, this attempt did not
materialize, and it was later remembered as an important action in the 1960s and 1970s (Nania,
1991).

Fortunately, the context became more favorable towards the end of the 20th century when
reintroduction efforts took place on three rivers: Olt, Mures, and lalomita. A total of 182 beaver
specimens were released, forming the reintroduction nucleus, which became the basis for the
population's recovery (lonescu, 2006; lonescu et al., 2010; lonescu & Troidl, 1997).

The actual reintroduction action in Romania occurred after obtaining all legal approvals and
conducting a sociological study on the possible reintroduction of the species, along with habitat
analyses of several river sections, including Olt, Mures, lalomita, Crisul Negru, Tarnava Mare, Tarnava
Mica, Danube, and the Danube Delta (lonescu, 2006). Despite the controversies surrounding the
reintroduction’s negative impact in recent times (Visan et al., 2015), the remarkable role of beavers in
diversifying niches and trophic chains cannot be neglected (Saveljev et al., 2015).
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2.3.2 Population Evolution after Reintroduction
2.3.2.1 Population Evolution in the OIt, Mures, and lalomita Hydrographic Basins

The current range of the species is significantly expanded compared to the period of reintroduction
(1998-2003), which initially covered a significant portion of the upper and middle course of the Olt
River, the lower course of the Mures River, and the lower and middle sectors of the lalomita River
(lonescu, 2006; Pasca et al., 2022).

The last comprehensive population assessment at the national level took place between 2012 and
2014 through the POS Mediu CLMAN project, estimating a population of approximately 1850
individuals based on the inventory of shelters (ICAS BRASOV, 2013).

Subsequently, population estimates were further conducted using the sample area method to fulfill
reporting obligations regarding the species' conservation status at the European level, as required by
Article 17 of the Habitats Directive (C. Pasca, 2020). The estimated population in 2018, after updating
existing data with new observations, was around 2200 beavers (C. Pasca et al., 2018).

In some areas, the population has stabilized; for example, in the Raul Negru Basin, the latest study
showed only a 10% increase in 5 years (Gridan, 2021) compared to the previous assessment (Visan et
al., 2015). For this area, the author (Gridan, 2021) points out that some previously populated areas
have been abandoned, either due to food depletion or as a result of anthropogenic habitat
degradation.

Simulation of the evolution of the Castor fiber population in Romania
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Fig. 3. Simularea dinamicii populatiei la nivel national, pe baza datelor existente in literatura
Simulation of population evolution at the national level, based on literature data
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A scenario of the population dynamics based on existing data, starting from the reintroduction
moment (following an exponential trend), suggests that in the short term (by the year 2025), the
total number of beavers could fall within the range of 10,000 to 16,000 individuals (Fig. 3).

2.3.2.2. Recolonization through Natural Dispersal in New Hydrographic Basins

Apart from the three hydrographic systems that were repopulated with beavers, signs of their
presence have been observed in new areas outside the reintroduction range.

The rivers in the north-western part of Romania were the first areas outside the reintroduction range
where the species was detected (ICAS BRASOV, 2013; Visan et al., 2015). Shortly thereafter, the first
information about the presence of the species on the Somes River was also published (Fiilép & Mark-
Nagy, 2012).

Through natural dispersal from the reintroduction nuclei, the species has spread to the Danube Delta
and the Parches complex, located near the entrance to the delta (Kiss et al., 2012, 2013), and recently
to the hydrographic basins of the Siret and Prut rivers (Bouros et al., 2022).

Even more remarkable is the colonization of the Buzau, Trotus, and Bistrita rivers, which, excluding
the possibility of unofficial human actions, occurred through the movement of individuals from one
hydrographic basin to another, specifically from the upper sections of some Olt River tributaries to
the mountainous areas of the Uzului and Buzau valleys. Both examples are similar in that the
populated sectors are located upstream of insurmountable anthropogenic barriers for mammals that
move with difficulty on land. The Uzului Valley dam is one of the tallest hydro-technical dams in
Romania. Supporting this hypothesis is the fact that no signs of presence have been identified
downstream of these two dams.

2.3.2.3. Initiatives for Artificial Recolonization in Historical Range Zones

For the Danube Delta, the National Research and Development Institute for Forestry "Marin Dracea"
conducted a feasibility study (C. Pasca et al.,, 2013) regarding the supplementation of the existing
population with individuals and a sociological study to assess the species acceptance (Panait, 2012).
However, this initiative was not accepted by the authorities and researchers from the National
Institute of Research and Development for the Danube Delta due to the lack of historical evidence of
the species' past presence and concerns about "multiple, unforeseen ecological and economic
repercussions" (Kiss et al., 2013).

In Dambovita County, a "LIFE" project is underway, which includes beaver repopulation activities
using individuals from high-density areas on the Olt River. The plan is to capture and release 70
beavers in the upper sections of the Dambovita, Raul Targului, and Argesel rivers (Conservation
Carpathia Foundation, 2020). The chosen areas for these activities are not the most suitable, mostly
located in the mountainous region, which is not typical habitat for beavers, but they can contribute to
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reestablishing the species' range south of the Southern Carpathians by dispersing towards more
favorable zones.

2.5. Analysis of Literature on Determining Carrying Capacity of the Environment
2.5.1. Theoretical Aspects

Carpenter et al. (2000) introduced the concept of social carrying capacity, which refers to the
society's tolerance level for the impact on wildlife in various situations. This concept has motivated
research and management actions aimed at restoring populations with low abundance, reducing
overabundant populations to a healthier state, and exploiting species that hold social or economic
importance.

A more realistic approach seems to be one where the species' population dynamics attempt to reach
a balance around the line that defines the maximum level of carrying capacity (Mysterud, 2006). The
latter does not appear to be an absolute value and can undergo modifications due to the criteria that
define it. For instance, overgrazing or exceeding the optimal numbers of certain herbivore species can
lead to a temporary decrease in carrying capacity due to habitat degradation. The habitat degradation
may be either permanent or temporary, and in each case, it is followed by a reduction in the
population of the affected species, which can recover if the degradation was temporary (Mysterud,
2006). In natural environments, the situation is much more complex, depending on the number of
species in the community and particularly on how trophic niches overlap and how competing species
adapt to changes.

In summary, the concept of carrying capacity is subject to multiple factors and interactions in natural
ecosystems, and its assessment involves considering various ecological aspects and species
dynamics within the community.

a. b.

Fig. 6. (a.) Scaderea capacitatii de suport cauzata de factori antropici. (b.) Refacerea nivelului
capacitatii de suport a mediului prin restabilirea conditiilor de viata (prelucrare dupa Mysterud, 2006).
(a.) Decrease in carrying capacity caused by anthropogenic factors. (b.) Restoring the level of carrying

capacity of the environment by restoring living conditions (edited after Mysterud, 2006)

In Figure 6, the curve depicting the population's evolution (in black) represents the general trendline
that averages the annual and seasonal variations and serves a didactic purpose.
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2.5.2. Applied Aspects of Determining Environmental Carrying Capacity

The first study aimed at identifying the relationship between habitat quality and beaver density was
conducted on the main course of the Olt River. Initially, a habitat diagnosis was conducted using the
updated Heidecke method (Pasca et al., 2015). Subsequently, GIS layers containing river sections
classified into habitat categories were overlaid with information regarding beaver distribution,
including estimated numbers of individuals/families. Thus, beaver density per kilometer of river was
determined for each of the three habitat categories: optimal, satisfactory, and unfavorable. This
analysis vielded an average density of 2.28 individuals per kilometer for optimal habitats and 2.19
individuals per kilometer for satisfactory habitats. Interestingly, even habitats evaluated as
unfavorable were found to be inhabited by beavers, though at a significantly lower density of 0.58
individuals per kilometer (C. Pasca et al., 2015).

2.6. Criterias and Methodologies for Analyzing Habitat Suitability

2.6.1. Adaptation and Evolution of the Methodology Used in Assessing the Suitability of
Habitats for the Castor fiber Species in Romania

The methodology for evaluating riparian habitats used by beavers has undergone several phases of
evolution. The initial concerns related to the method of analyzing habitats, classifying them into
suitability classes, were recorded before the reintroduction of beavers in Romania. At that time, the
Heidecke methodology was chosen, considering it to be the most suitable method for the country's
conditions, particularly because, compared to North American methods, it also took into account the
anthropic factor—an important aspect that influences the degradation of habitat quality and,
consequently, its favorability for beavers. (Heidecke, 1989; lonescu, 2006).

This method is based on field analysis by describing four main factors: topography, hydrology,
vegetation, and human influence (anthropogenic). Each of these factors includes specific sub-
factors.

As the range of the Castor fiber species expands, the need for developing a faster and less costly
method for assessing suitable beaver habitats becomes increasingly evident. The aim is to quickly
identify areas that are optimal and satisfactory for colonization with beavers relocated from conflict
zones. This approach focuses on prioritizing the identification of new optimal and satisfactory zones
for population establishment.
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2.6.2. The main criteria used in the analysis of the suitability of habitats for the
Castor fiber species are as follows:

Hydrological requirements:

As the beaver is a semi-aquatic species, a primary limiting factor for its distribution and
dispersion is the hydrological aspect, specifically the presence of water. Research and
monitoring conducted after the reintroduction have demonstrated that the beaver is a
eurytopic species, successfully populating aquatic bodies both in the lowland areas (e.g.,
lalomita) and in hilly and mountainous regions.

All studies evaluating the suitability of a habitat for beavers consider the presence and constancy of
water as the primary criterion (Howard & Larson 1985, Barela & Frey 2016, Zwolicki et al 2018).
When considering the construction of dams or shelters, depth and width of the watercourse play a
significant role.

Trophic requirements:

This is another aspect in which the beaver demonstrates a wide amplitude. As a general
principle, due to its year-round activity, the beaver requires woody vegetation to meet its
trophic needs during the cold season when herbaceous food is either unavailable or
insufficient (lonescu G. et al., 2010).

Regarding the species composition of available woody vegetation, beavers prefer softwood
species such as willow, poplar, and alder, but in the absence of these, they consume other
species, including conifers (Dvorak, 2013; Janiszewski et al., 2017; VISAN et al., 2015).

An important aspect that requires a separate study is the anthropogenic degradation of riparian
vegetation. It presents two nuances: quantitative degradation and qualitative depreciation, both of
which have an impact on the suitability of habitats available to beavers.

Configuration and structure of riverbanks:

Beavers construct their shelters, known as lodges, either underground, dug into the
riverbanks, or above ground, where they build a conical structure using branches, mud,
stones, vegetation, etc., with one or more chambers. Mixed shelters can also be found, which
are dug into the bank and reinforced on the upper part with branches, mud, or other
materials deposited above the main chamber. The mixed type is perhaps the most common
and can be determined by the collapse of the ceiling of a lodge dug into the bank in an area
with unstable sandy soil, or out of necessity when the bank's height is insufficient to allow
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the creation of shelter chambers, and the beavers attempt to break through the gallery's
ceiling and emerge to the surface (lonescu G. et al., 2010).

Methods of habitat evaluation:

In the meantime, alongside ecological criteria affecting the suitability and carrying capacity of
the habitat, social criteria have been added, meaning the direct impact of human activity on
the habitat or the species (Carpenter et al., 2000).

Habitat evaluation methods have evolved over time and space, moving from direct
observations of potential habitat characteristics and quality to automated classification
using software and satellite images. The evaluation criteria can also vary depending on the
study.

Increasingly, recent studies utilize automated habitat evaluation programs and the analysis of
satellite images to quantify habitat suitability since beaver habitat preferences are largely based on
physical characteristics that can be easily mapped (Anderson & Bonner, 2013).

Chapter 3. METHODOLOGY USED AND RESEARCH LOCATIONS
3.1. Methodologies Used
3.1.1. Methodology for Assessing Habitat Suitability

Since the study aimed to cover a considerable area in the southern and southeastern regions of
Romania, which includes a rich hydrographic network totaling over 4480 km of watercourses with
various hydrographic characteristics, and considering the adaptability of the species, it was deemed
that the use of the expedited evaluation method described by the author of this paper in 2021 (Pasca
et al., 2021) provides sufficient precision to create a database on habitat suitability, which will serve
as the basis for calculating optimal populations per hydrographic basin.

As the previously mentioned method relied heavily on the expertise of the researcher, leading to
significant interpretation errors of the images, a data collection sheet was created, adding additional
evaluation criteria to reduce assessment errors.

However, it is essential to mention that this method is recommended to be applied by personnel with
expertise and experience in evaluating aquatic habitats used by beavers, so that the expert can
recognize the main types of riparian habitats and make a more realistic estimation of the
environmental conditions, anthropogenic impact, and potential risk level.

For approximately 9% of the analyzed sectors, field data were collected. These sectors include the
lalomita River, from its confluence with the Danube to the Dridu area, and two sectors of the Buzau
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River: from its confluence with the Siret River downstream of Buzau municipality and from Vama
Buzdului to Casoca (Siriu Dam).

The main criteria considered for the analysis of habitat suitability are as follows: the hydrological
criterion, the trophic criterion, the condition of the riverbanks, the anthropogenic factor, the presence
of hydrotechnical constructions, and the potential risk generated in the conditions of beaver
population in the area. Each of these factors was given a score from 1 to 3, where 1 represents
unfavorable conditions, 2 represents satisfactory conditions, and 3 represents optimal conditions.
For the last three fields in the table, the score represents the quantification of impact: 1-low, 2-
moderate, 3-major.

The evaluation of habitat suitability was conducted by composing the scores given for the factors
included in the evaluation sheet in two stages. The first stage includes the three essential
environmental factors for the species: hydrological, trophic, and riverbank characteristics. The second
stage involves downgrading the suitability class in case anthropogenic factors and risk for the local
population are considered to impose such a downgrade.

Based on the recorded scores, the analyzed sectors were classified into one of the three suitability
classes: Unfavorable, Satisfactory, or Optimal. In the evaluation sheet, the column "Suitability" was
filled with one of the initials N, S, O representing the respective class.

The methodology used in calculating the carrying capacity of the environment involves the use of
population density indices specific to each suitability category.

Since data regarding beaver density in different environmental conditions are highly heterogeneous
at the European level, this study used previously calculated values for habitats along the Olt River
(Pasca et al., 2015). Accordingly, the calculated average density for optimal habitats is 2.29
beavers/km, and for satisfactory habitats, it is 2.19 individuals/km.

For the unfavorable sectors, classified in the third suitability category (mainly due to the poor quality
of riparian vegetation), the density of 1.03 individuals/km (Pasca et al., 2015) was used, based on the
consideration that the restoration of woody vegetation would allow the colonization of such
unfavorable areas.
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Fig. 9. Exemplu de habitat optim pe raul Teleajen
Serii de imagini satelitare din perioada 2010-2021 (Google Earth)
Example of optimum habitat on the Teleajen River
Series of satellite images from 2010-2021 (Google Earth)

The use of the concepts of biophysical or natural carrying capacity and social carrying capacity,
which also takes into account society's tolerance level towards the impact of wildlife, is becoming
increasingly important in the face of the growing polarization of social groups concerning
environmental issues. We believe that this approach opens new horizons towards harmonizing the
ecological and socio-economic interests of society.
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3.2. Research Area

The study area comprises the main hydrographic systems of Muntenia, a historical region in southern
Romania, which was once part of Wallachia. Its boundaries are as follows: to the north, the
Carpathian mountain ranges (which separate it from Transylvania); to the west, the Olt River (which
separates it from Oltenia); to the south and east, the Danube River (which delimits it from Bulgaria
and Dobruja); and to the northeast, the Milcov, Putna, and Siret Rivers (beyond which lies Moldavia).

Aria de studiu

~——— Cursuri de apa

Limita teritoriald a Romaniei

Fig.11. Aria de studiu - Harta principalelor sisteme hidrografice din Muntenia
Study area - Map of the main hydrographic systems from Muntenia

The study included the analysis of riparian habitats along 29 watercourses from 8 hydrographic
systems in the Muntenia region. These hydrographic systems, listed from east to west, are Calmatui
(Teleorman), Vedea, Arges, Mostistea, lalomita, Calmatui (Buzau), Buzau, and Ramnicu Sdrat.

By centralizing the available information, the present study classified a total of 4,030 km of river
courses into different bonity classes, resulting in a total of 486 sectors. For each sector, the
corresponding beaver populations were allocated based on their habitat quality.
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Chapter 3. RESULTS OBTAINED

4.1. Bonitat of Aquatic Habitats in Muntenia

4.1.1. The Calmatui Hydrographic System (Teleorman County)
General Description

The Calmatui River is one of the major watercourses located in the eastern part of the historical
region of Muntenia, with its hydrographic basin spanning across Teleorman and Olt counties. It is a
first-order tributary of the Danube River, and it discharges into the Danube through Lake Suhaia. This
hydrographic system is one of the smallest, covering an area of approximately 1380 km2, with
predominant development to the east of the main axis.

Among the few notable tributaries are Calmatuiul Sec, Urluiul, and Sohodolul. Due to the small size of
the hydrographic basins and vegetation characteristics, the discharge is non-permanent in these
tributaries (Ujvari, 1972), except for Urluiul, which has been subjected to hydrotechnical
developments resulting in the creation of permanent water reservoirs that supply water for irrigation
of agricultural areas in the region.

The longitudinal profile of the river is highly sinuous, influenced by the gentle slope of the terrain.
Upstream of Lisa locality and downstream of Tudor Vladimirescu commune, the main course is
embanked to protect localities and agricultural lands during periods of flooding. Flooding events are
accentuated in the absence of arboreal vegetation, which would delay water runoff on the gently
inclined slopes. Thus, during periods of heavy rainfall, typical in spring and autumn, the river's
discharge increases suddenly and can pose a threat to the safety of the traversed localities.

Only 7 sectors, totaling just over 42 km of river course, can be classified as satisfactory habitats.
These represent 18% of the total length of aquatic habitats. The average length of satisfactory
habitats is 6.07 km, while for unfavorable habitats, it is 8.8 km.

S
42,5
18%
N
192,9
82%

Fig. 12. Bazinul hidrografic Calmatui - Ponderea habitatelor pe categorii de bonitate
Calmatui hydrographic basin - Share of habitats by categories of creditworthiness
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Fig. 13. Bazinul hidrografic Calmatui - Cartarea habitatelor pe categorii de bonitate
Calmatui hydrographic basin - Mapping of habitats by creditworthiness categories
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The synthetic analysis of the habitats resulted in the delineation of 28 sectors, with 19 located along
the main river course and 9 along the Urlui, the only tributary that can offer favorable conditions for
the species. Among these, a significant majority of the sectors (21) are considered unfavorable for
beaver population.

4.1.2.VVedea Hydrographic System

From the entire hydrographic basin, a total of 861 km of river courses were analyzed, resulting in a
total of 93 sectors with an average length of 8.8 km. The data clearly indicates a dominance of
unfavorable habitats, accounting for 62% (534 km), while the favorable habitats from the optimal and
satisfactory categories sum up to 327 km, approximately 38%.

The distribution of optimal habitats along the watercourses is highly uneven, with their proportion
varying from O to 45%. Similarly, for satisfactory habitats, the coverage percentage ranges from O to
33%.

534,3
62%

15%

Fig. 18. Bazinul hidrografic Vedea - Ponderea habitatelor pe categorii de bonitate
Vedea hydrographic basin - Share of habitats by categories of creditworthiness
The Vedea River

Habitat Analysis

From the perspective of habitat quality, the Vedea River does not offer favorable conditions for
beavers, as only 8.7% of the total habitats fall into the optimal class, along with an additional 22%
classified as moderate-quality habitats. The vast majority of unfavorable sectors are completely
devoid of woody vegetation. In the upper portion of the hydrographic basin, the minor riverbed is very
wide and changes its course frequently, making the riverbanks unsuitable for building lodges.
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Teleorman

Fig. 25. Bazinul hidrografic Vedea - Cartarea habitatelor pe categorii de bonitate
The Vedea hydrographic basin - Mapping of habitats by creditworthiness categories
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22%
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Fig. 19. Vedea - Ponderea habitatelor pe categorii de bonitate
Vedea river - Share of habitats by categories of creditworthiness

The first 60 km (from the source to downstream of the town of Bddesti) are characterized by
significant hydrological fluctuations, with periods of floods followed by others with very low water
levels, which categorizes them as unfavorable habitats.

Next is a stretch of about 80 km (up to the municipality of Rosiorii de Vede) with alternating habitats
of unfavorable and satisfactory conditions. On this section, the Vedea River passes through several
forested areas that provide trophic support during the winter season.

Downstream of Rosiorii de Vede, 66 km out of the total 92 km are unfavorable habitats, lacking
woody vegetation.

The Teleorman River

It is the most important tributary of the Vedea River, originating from the Cotmeana plateau at an
altitude of only 339m (Ujvari, 1972).

59,1
29%

0
39,7
19%

104,9
52%

Fig. 26. Raul Teleorman - Ponderea habitatelor pe categorii de bonitate
Teleorman river - Share of habitats by categories of creditworthiness
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An analysis of the suitability of secondary tributaries' habitats was also conducted. For each
tributary, the habitat was identified and evaluated along a total length of 105.6 km of river course.
Out of this total, 38.9 km were classified as unfavorable habitats, while 66.7 km were deemed
satisfactory habitats. Secondary tributaries that present more favorable conditions for beaver
colonization are primarily those that traverse areas with abundant woody vegetation and stable

water levels.
Cotmeana Clanita
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Fig. 28. Afluentii secundari ai raului Vedea - Ponderea habitatelor pe categorii de bonitate
Main afluents of Vedea River - Share of habitats by categories of creditworthiness
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The results of the analysis indicate a dominance of unfavorable habitats along the Teleorman River,
with a significant percentage in comparison to optimal and satisfactory habitats. This situation is
mainly due to extensive hydrological fluctuations and the lack of woody vegetation in certain sectors.
However, there are opportunities to improve the habitat conditions through the conservation and
restoration of woody vegetation in specific areas, which could enhance attractiveness for beaver
colonization and contribute to increased local biodiversity.

4.1.3. Arges River Hydrographic System
General Description

The Arges River basin is the largest aquatic system in Muntenia, covering an area of approximately
12,500 km?® It has a dendritic shape, with a strong right-hand asymmetry downstream, where it
collects a significant number of tributaries from the Romanian plain. The length of the basin is 242
km. The altitudinal range of the basin is very large, considering that the sources of the Arges and
Dambovita rivers, the two major components of the Arges system, are found at altitudes above 1500
and 1200m, respectively (Ujvari, 1972).

In the upstream mountainous area, the slopes are much steeper, ranging from 45-60 m/km, but the
slope decreases significantly in the lower section, reaching around 1 m/km near the point of
discharge (Ujvari, 1972).

The most important tributaries are Dambovita, along with other relevant tributaries for the present
study, such as Neajlov, Sabar, Calnistea, Glavacioc, Dambovnic, Doamnei, and Targului.

On the analyzed sectors, the number of freezing days ranges from 30-60, but despite this, ice cover
forms rarely, with one major influence being the Vidraru Dam, which contributes warmer waters to
this phenomenon (Ujvari, 1972).

The entire Arges River basin has been analyzed, encompassing 1354.8 km of river courses, resulting
in a total of 186 sectors with an average length of 7.2 km. The data indicates a clear dominance of
unfavorable habitats, accounting for 47.5% (643.3 km), while favorable habitats from the optimal and
satisfactory categories amount to 394.5 km (29.1%) and 317 km (23.4%), respectively.
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