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ABSTRACT 

At a global level, the area of old forests has decreased as a result of high commercial value 
which led to an increase in the harvesting pressure. The present study was realized in Apuseni 
Mountains (Romanian Carpathians) by using data from forest management plans. Stands 
older than 190 years were taken into account. The analysed data refer to the occupied surface, 
species, relief characteristics (altitude, slope aspect, slope) and biometric data. The oldest 
stand is 300 years old and consists of sessile oak. Common beech is the species that occupies 
the largest areas, while the biggest diameters exceed 90 cm.  

  
INTRODUCTION 

At a global level, the surface occupied by old forests has decreased due to 
a high commercial value which led to an increase of the exploitation pressure over 
them (Lindenmayer et al. 2012). Besides the anthropic factor, fires (Jones et al. 
2016) or drought (Bennett et al. 2015) are the natural factors that threaten the 
conservation of old forests. From an ecologic perspective, they can influence the 
spatial and temporal distribution as well as the abundance of some tree species 
(Punchi-Manage et al. 2015). The importance of old forests as a habitat for animals 
is considerable, as they are true ,,biodiversity hotspots” that sustain more species 
when compared with the neighbouring areas (Dean et al.1999).  

Old forests must be managed in order to maintain their ecologic and  
socio-economic purpose. As such, these areas can be excluded from harvesting. The 
management of old forests must be approached with care and in relation with anthropic 
activities, without creating landscape traps (Lindenmayer et al. 2011). These 
landscape traps can cause fires or isles of old forests predisposed to fire (Thompson 
et al. 2007). These can make other neighbouring forest areas vulnerable.  

Restoring these stands can last centuries, while knowing the ecological 
processes and the importance of this forest type is very important, justifying also the 
attention of this study. As such, management strategies are needed for reducing the 
fragmentation of old forests. These must be based on scientific studies that approach 
different variables from these stand types. In Romania, different studies (Cântar et 
al. 2019, Dincă et al. 2020, Timiș-Gânsac et al. 2020, Vechiu et al. 2021) have shown 
the characteristics of these stands, contributing to the international literature 
dedicated to this subject (Rosenberg et al. 1988, Pederson 2010, Barbati et al. 2012, 
Lindenmayer et al. 2014, Le Roux et al. 2014). 
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Old forests offer the necessary space for a large diversity of trees (Dincă et 
al. 2020, Timiș-Gânsac et al. 2020), animals (Ciontu et al. 2020, Crișan et al. 2020), 
non-wood forest products (Blaga et al. 2018, Tiwary et al. 2020), medicinal plants 
(Vasile et al. 2017), mushrooms (Dincă et al. 2016) or forest fruits (Tudor et al. 2019, 
Enescu et al. 2020). 

The purpose of this article is to characterise old stands from Apuseni 
Mountains, by using forest management plans as a source of information. 

 
MATERIAL AND METHODS 

Data from forest management plans realized during 1994-2007 from 
Apuseni Mountains are the base material for this article (***Amenajamente silvice). 
We have analysed all stands from the forest districts that belong to Apuseni 
Mountains and have old stand namely: Baia de Arieș, Bârzava, Gârda, Gurahonț, 
Hălmagiu, Sebiș-Moneasa, Sudrigiu and Vașcău. For this study, stand age was the 
main characteristic for defining old forests. As such, we have analysed stands with 
a minimum age of 190 years. Information about species, area, age, altitude, 
exposition, slope, distance from the road, average diameter and average height were 
organized in a database in Excel. This allowed for an easier management.  

Apuseni Mountains belong to the Romanian Carpathians, the Western group 
(fig. 1). In the context of rebuilding mixture forests, Apuseni Mountains represent an 
important case study due to the reduced human intervention. As an example, mixed 
forests from Drăganului Valley have regenerated naturally in a compact area of 5000 
ha (Abrudan & Turnock 1999). 

 

 
Figure 1. Apuseni Mountains (source: www.transylvania-mountainguide.com) 

 
RESULTS AND DISCUSSIONS 

The total area occupied by old forests (older than 190 years) from the forest 
districts located in Apuseni Mountains is of 154,1 ha. The area occupied by each 
species is rendered in Figure number 2. The largest area is occupied by common 
beech (Fagus sylvatica) with over 89 ha, while the second place is reclaimed by 
sessile oak (Quercus petraea) with approximately 45 ha. Two resinous species are 
also present, namely silver fir (Abies alba) and yew (Taxus baccata). This last 
species also occupies the smallest area, with only 0,6 ha. Other species are Turkey 
oak (Quercus cerris) and hornbeam (Carpinus betulus). 
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Figure 2. The surface (ha) occupied by 

species from old stands 
Figure 3. The distribution of old stands 

on slope aspect categories 
                                  

The oldest age is of 300 years, found in a sessile oak stand from Vascău 
Forest District. The following species, aged 210, is a yew from the same forest 
district. The age categories are 300 years, 210 years, 200 years, 195 years and 190 
years. The 300 year old stand occupies an area of 0,8 ha, the 210 year olds 0,6 ha, 
the 200 years 11,5 ha, the 195 years 9,5 ha, while the largest area (131,7 ha) is 
occupied by 190 years old stands. As a general tendency, it can be seen that as the 
age decreases when the area occupied by the stands increases. This affirmation is 
sustained by calculating the Pearson correlation coefficient between the two 
variables (stand age and the area occupied by them). As such, the value of this 
coefficient is -0,17. The fact that it is an inverted correlation (negative correlation 
coefficient) means that when a variable decreases (in this case, stand age), the other 
variable increases (occupied area).  

In regard to the distribution of old forests on the 8 slope aspect categories 
(E, N, NE, NW, S, SE, SW, W) (fig. 3), we can observe that the largest area is 
occupied by SE (partially shadowed) and S (sunny) slope aspect. On the other side, 
the lowest areas are distributed on shadowed slope aspect (N and NE). No species 
predominates on any slope category mentioned above, even though some species 
(silver fir, common beech, yew) have a shadow temperament (Șofletea et al. 2007). 
However, three species (silver fir, common beech, yew) can be found only on these 
shadowed slope aspect (N, NE). The oldest stands (210 and 300 years) are present 
on partially shadowed and shadowed spope aspects.  

Categories for 100 m were realized for altitude, another relief characteristic 
representative for the studied forests (fig. 4). The largest area are located in the 500-
599 m interval, followed by 400-499 m and 1200-1299 m. Practiclly, the largest 
surfaces with old stands (>190 years) are present on the forest’s superior limit and 
towards the inferior limit. Common beech is the species with the most varied 
amplitude, being present in all altitude categories. On the other hand, fir appears 
only at altitudes of over 1000m, while holm does not exceed 680 m. Furthermore, 
Hungarian oak is present only in the 300-399 m category.  

 

  
Figure 4. Distribution of old forests on 

altitude categories 
Figure 5. Distribution of old forests on slope 

aspect categories, expressed in surface 
percentages 
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 Field slope is the last studied relief characteristic. Similar to slope aspect 
and altitude, slope was also divided in more categories. The occupied area 
expressed in percentages from the total area was calculated for each category (fig. 
5). As it can be seen in Figure 5, the 20-29° slope category has the largest 
percentage (more than half) from the total surface occupied by old forests in Apuseni 
Mountains. The second place (30-39°) is situated at a large distance and represents 
over 22% from the total area. The 10-19° and 20-29° categories represent fields with 
fast slopes, occupying almost 70% of the total old forests from Apuseni Mountains. 
The 30-50° category is represented by fields with a very fast slope and are 30% 
occupied by old forests. A single stand is located on a steep slope (>50°), namely a 
210 year old yew stand from an area of only 0,1 ha.  
 Another important characteristic of these forest types is represented by the 
distance from roads. It is possible that this characteristic is one of the most important 
and that decides if these forests reach old ages, over their harvesting age. This is 
determined by their very low degree of accessibility. In Romania, the harvesting age 
is of maximum 100 years for common beech and sessile oak, 105 years for silver fir 
and only 65 years for Turkey oak and sessile oak (Nicolescu 2016). As it can be 
seen in Figure number 6, the largest area of old stands is situated in the 5-10 km 
category. This is a considerable distance, leading to high prices for transport costs. 
There are also stands situated at extremely large distances from the road, namely 
42 km for a 190 years old common beech stand that occupies an area of 3,1 ha. 
 

 

Figure 6. The distribution of old stands (hectares) based on the distance  
from roads 

 
 In regard to the biometric characteristics of these forests, the largest average 
diameters exceed 90 cm and can be found for common beech, sessile oak and 
Turkey oak. Furthermore, the highest average heights range between 30-35  m and 
are present at common beech, sessile oak and silver fir.  

 
CONCLUSIONS 

The total area occupied by old forests (>190 years) in Apuseni Mountains is 
of 154,1 ha. These old forests are composed of six species: common beech, sessile 
oak, silver fir, Turkey oak, hornbeam and yew.  

The oldest age is recorded for a sessile oak stand – 300 years. The largest 
area occupied by old forests is found on partially shadowed and sunny slopes. As 
for altitude, the largest old forests are found at 500-599 m, on fields with a slope of 
20-29°, at 5-10 km away from roads.  
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