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Objectives: 

1. Exploring patterns of changing in composition and diversity of vegetation after an altitude 

gradient. 

2. Exploring the impact of rapid climate change (RCC) on vegetation and prehistoric 

communities. 

3. Reconstruction of hydro-climatic changes. Exploring the human-environment interaction to 

document the anthropic fires in vegetation changes and to reconstruct the magnitude 

and consequences of human impact on vegetation and erosion rate (Objective 3/2019) 

 

Activities: 

The main activities in 2019 aimed to analyze biotic parameters (pollen, test amoebae, 

fossil plants) and abiotic (geochemistry, magnetic minerals, granulometry) from peat profiles; 

obtaining the chronology of the studied sequences; dissemination of results (conferences / 

publications). 

For this purpose, the project team had the following specific activities: 

- Identifying new sites, taking samples on the field 

- Sampling and processing of samples in the laboratory. 

- Laboratory analyzes: pollen, test amoebae, micro and macro charcoal, fossil plant 

macroremains, magnetic minerals, granulometry, geochemistry), organic matter and mineral 

content and chronology (radiocarbon, Pb
210

); 

- Dissemination of results: participation in symposiums/conferences; writing/publish 

scientific articles. 

The verifiable estimated results of the activities we have planned to achieve this year: 

- Database with physico-chemical parameters measured for surface samples. 

- Obtaining time series of biotic (pollen, spores, testate amoebae, plant macroremains) 

and abiotic data (isotopes, micro- and macrocharcoal, organic and mineral content, magnetic 

susceptibility). 

- Database for the first transfer function in Romania (for amoebae with test). 

- Publication of 6-7 scientific articles in peer-reviewed journals. 

- Contributions to international databases (European Pollen Database). 

- Annual scientific report. Final report. 
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Details on the activities and the obtained results  

1. Identification of sites, sampling on the field and processing in the laboratory 

(Objectives 1-3) 

Since the beginning of the project several field campaigns have been carried out to 

identify new sites and sample samples on the ground, both surface and sedimentary 

specimens. The main sites were the Harghita Mountains (Luci, Mohoş), Rodnei Mountains 

(Tăul Muced, Poiana Ştiol), Maramureş Mountains (Iezerul Mare), Dorna Depression (Poiana 

Stampei), Transylvania Depression (Mândra/Arpaşu, Avrig). For most of these sites, surface 

samples were taken to be analyzed to obtain data on current fauna with testate amoeba 

For several more important sites, peat sequences were taken  which have been/ will be 

multidisciplinary analyzed (sediment description, palynological analyzes, stomata, NPP, 

testate amoebae, micro- and macro charcoal, plant macrofossil, magnetic minerals, (XRF), 

organic matter and mineral content, and chronology (C
14

 dating). Depending on the applied 

method, sequences were sampled each centimeter (for the macro charcoal and plant 

macroremains), respectively at 4 cm for other analysis. Some of the samples have already 

been processed, others are being processed. 

 

2. Laboratory analyzes (Objectives 1-3) 

As some data have been presented in the Reports 2017-2018 and others have not yet 

been published, only results obtained from the analyzes carried out in 2019 will be 

summarized below. 

2.1. Palynological and statistical analysis (Objectives 1-3) 

During the project, sequences from four sites were analyzed from a palynological point 

of view: one site from the south (Fig. 1) another from the center of the Transylvanian 

Depression, a sequence from Poiana Stampei and the one from Rodnei Mts. The palynological 

data from the low altitude site located in the south of the Transylvanian Depression were the 

subject of a manuscript sent for publication in Grana (Fig. 1). Two future manuscripts will 

address the impact of rapid climate change (RCC) on vegetation (Fig. 2). 

 

Fig. 1. Pollen diagramm from Arpasu – Holocen (Tanţău et al., 2019 – under review) 
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Fig. 2. Pollen diagramm with RCC events (Rapid Climate Changes). 

 

2.2. Testatae amoebae analyses (Objectives 1-3) 

For paleoclimate reconstruction (paleohidrology) in the studied areas, multidisciplinary 

studies were used. Among the performed analyses were the study of testate amoebae 

(including application of transfer functions), plant macro-remains, pollen, and 
13

C stable 

isotope. The results provide information about both paleo-hydrological changes and the 

evolution of local vegetation and its response to climate change. 

a) The first area studied in 2019 is located in the Harghita Mountains. From this area a 

sequence of 7 m from Luci peat bog was extracted and analyzed (Fig. 3). The results are due 

to be published next year. 

 

Fig. 3. Synthetic diagram with AT and DWT from Luci 

 

b) The second studied area is located in the Apuseni Mountains (Molhasul Mare and Ic 

Ponor). An article on the hydroclimate reconstruction based on the TA at Ic Ponor (Fig. 4), 

was accepted for publication (Ruskal et al., 2019). Another manuscript (on Molhasul Mare 

peat bog) will be sent for publication next year (Fig. 5). 
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Fig. 4. Synthetic diagram with AT and DWT from Ic Ponor 

 

 

Fig. 5. Synthetic diagram with AT and DWT from Molhasul Mare  

 

2.3. Plant macroremains analyses (Objectives 1-3) 

In order to reconstruct the local and regional vegetation from the studied areas, pollen 

studies, plant macro-remains and dating were used. The obtained results provide information 

on both the history of vegetation and the response of vegetation to climate change. Sequences 

from Harghita Mountains (Mohoș, Luci) (Fig. 6), Rodnei Mountains (Poiana Stiol), Poiana 

Stampei were analyzed. For the analysis of plant macro-remains, samples from each cm of 

sediment were washed through a 200 μm sieve and analyzed under stereomicroscope to 

determine the individual percentages of vascular plant remains.  

 

 

 

 

 

 

 

 

Fig. 6. Synthetic diagram with plant macro-

remains from Luci



5 
 

2.4. Micro- and macrocharcoal analysis (Objective 3)  

For the reconstruction of the fires during the Holocene, the analysis of micro- and 

carbonated vegetal macro-remains was used. In 2019, we focused on macroscopic fragments. 

For the macroscopic analysis of the vegetal macro-remains and the reconstruction of the 

vegetation fires, samples were processed every centimeter, held in chlorine to discolor the 

non-carbonated organic residues and washed through a 150 μm sieve. The samples were 

analyzed under stereomicroscope and the carbonized particles were counted and expressed as 

the accumulation rate. The fragments of burned vegetation were divided into 4 groups: 1) 

wood residues, 2) residues from grass vegetation, 3) Poaceae remains, and 4) scraps 

associated with the burning of tree crowns. Analyzes were performed on most of the studied 

sites. Important results have been obtained so far in several sites in Rodna Mountains 

(Florescu et al., 2018), Harghita Mountains (Fig. 7), Transylvania Depression (Fig. 8) and 

Apuseni Mountains (Fig. 9).  

 

Fig. 7. Diagram with morphological types of 

macrocharcoal from Luci 

 

Fig. 8. Diagram with morphological types of 

macrocharcoal from Arpasu 

 

Fig. 9. Diagram with morphological types of macrocharcoal from Molhasu Mare 
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2.5. Multiproxy analysis (abiotic): lithology, geochemistry, magnetic properties of minerals, 

LOI (Objectives 1-3). 

 

In order to determine climate variability in the past and the degree of erosion we use 

information derived from multidisciplinary analysis i.e., magnetic susceptibility and other 

magnetic parameters, loss on ignition (LOI), particle size by microscopic and laser methods, 

chemical composition determined by technical-elementary XRF. 

To determine the content of organic matter (MO) and the density of the material, the 

studied samples (2 cm3 / sample) were weighed (wet sample), dried for moisture removal, 

and burned at 550 ° C for 4 hours to find the MO content expressed in% of total dry material. 

Several sequences were analyzed: Harghita Mountains (Mohoş and Luci), Rodnei Mountains 

(Poiana Știol and Gargălău, Fig. 10-11), Transylvania Depression (Fig. 12), Poiana Stampei 

(Fig. 13), Apuseni Mountains (Molhașul Mare and Ic Ponor, Fig. 14). 

   

Fig. 10. Geochemical and magnetic analyzes and lithological characteristics of peat sediments from 

Poiana Stiol 

 
Fig. 11. Diagram with organic matter (OM), mineral content from Gargălău 
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Fig. 12.  Diagram of the values of moisture (W), organic matter (OM), mineral content, and magnetic 

susceptibility from Pădureni 

 
Fig. 13. Diagram of the values of moisture (W), organic matter (OM), mineral content, and magnetic 

susceptibility from Poiana Stampei 

 

Fig. 14. Diagram of the values of moisture (W), organic matter (OM), mineral content, and magnetic 

susceptibility from Ic Ponor 
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3. Reconstruction of hydro-climatic changes (Objective 3/2019)  

3.1. Testate amoebae database - transfer function 

One of the important objectives of the project is the realization of the first transfer 

function (T-F) in Romania on the basis of test amoebae (TA). For the database with current 

(modern) species of test amoebae, several wetlands and peatlands in Romania, formed from 

Sphagnum, were chosen so that they would be representative for all geographical gradients 

(altitudinal, longitudinal and latitudinal). For each sample, besides measuring the depth of the 

water level (the main parameter), additional environmental parameters (pH, electrical 

conductivity, total solids dissolved in water and water temperature) were measured (Table 1).  

Site 

Latitude / 

Longitude/ 

Elevation 

Samples 
Vegetation 

type 
DWT (cm) 

Temp. 

(°C) 
pH EC CF 

Dissolved 

solids 

(ppm) 

Molhasu 

Mare 

46°35'29.00"N 
22°45'42.00"E 

1209 m 

MM_1 closed pool Sphagnum 3 22.7 4.45 0.12 80 

MM_2 lawn Sphagnum 55 23.5 4.08 0.11 80 

MM_3 pool Sphagnum 1 22.8 4.43 0.03 20 

MM_4 pool margin Sphagnum 27 24.1 4.12 0.07 50 

MM_5 lawn Sphagnum 60 26.1 3.97 0.12 80 

Mohos 

46° 7'54.00"N 

25°54'12.00"E 
1051 m 

TM_1 hummock Sphagnum 39 26.6 4.13 0.19 120 

TM_2 pool margin Sphagnum 13 26.3 3.86 0.09 70 

TM_3 closed pool Sphagnum 2 24 3.87 0.07 50 

TM_4 lawn Sphagnum 19 24.6 3.82 0.11 80 

TM_5 lawn Sphagnum 12 24.6 3.78 0.1 70 

TM_6 pool margin Sphagnum 6 26.3 3.82 0.09 60 

Luci 
46°18'4.00"N 
25°43'13.00"E 

1086 m 

TL_1 lawn Sphagnum 17 24.4 3.73 0.13 90 

TL_2 lawn Sphagnum 10 22.7 3.8 0.09 60 

TL_3 pool Sphagnum 2 24.7 4.12 0.07 50 

TL_4 lawn Sphagnum 22 30.6 3.73 0.11 80 

TL_5 hummock Sphagnum 32 25.6 3.76 0.1 70 

Table 1. Database (selection) with physico-chemical parameters measured for surface samples 

 

For the modern testate amoebae data base, a total of eight Sphagnum dominated 

peatland from Romania were chosen. They are representative for all available gradients and 

the 80 subsamples include all the peatlands micro topography differences. For each 

subsample, along the depth to the water table measurements (main focus), additional 

environmental parameters were measured (pH, electrical conductivity, total solids dissolved 

in water and water temperature (Table 1). 

To derive a transfer function from the data base, the methodology used by Amesbury et 

al. (2016) was applied. This consists of grouping some taxa with similar ecological niches 

under the same types to bather integrate the data base in the pan-European testate amoebae 

data base and make use of its full potential. We applied four commonly used model types for 

transfer function, 1) weighted averaging (WA; with and without tolerance downweighting 

(WA-Tol)), 2) weighted average partial least squares (WAPLS), 3) maximum likelihood (ML) 

and 4) the modern analogue technique (MAT) used R software with the package rioja 

(Juggins, 2015). 
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To exemplify the use of F-T obtained by us for Romania, we used the TA fossil fauna 

from Molhașul Mare (Apuseni Mountains), which we applied, for comparison, both our 

function and the pan-European one (Fig. 15). It can be observed that the trend of the variation 

of the water depth curve is similar in the two cases, which validates the F-T quality in 

Romania. Differences appear at the quantitative values of the water depth, which are generally 

slightly larger in the case of our function, but which fall within the interval error of the DWT 

determined for each species.  

 
Sites 

TA species  Molhasu Mare 
Ic 

Ponor 

Poiana 

Stampei 
Mohos Luci Bagau Pesteana 

Iezerul 

Mare 

Archerella flavum  x x x x x x x x 

Arcella artocrea  x 
   

x 
 

x 
 

Arcella hemisphaerica  x 
       

Difflugia lucida  x 
   

x 
 

x x 

Difflugia pristis  x 
  

x x x x x 

Euglypha rotunda  x x x x x x 
  

Euglypha tuberculata   
x 

 
x 

  
x 

 

Hyalosphenia elegans  x x x x 
  

x x 

Hyalosphenia papilio  x x x x x 
 

x x 

Nebela collaris   
x 

   
x x x 

Nebela tincta  x x 
 

x x 
 

x x 

Assulina seminulum  x x x x x x x x 

Assulina scandinavica  x 
  

x 
  

x 
 

Centropyxis aculeata      
x x 

  

Centropyxis aerophila  x 
      

x 

Cyclopyxis arcelloides   
x 

 
x 

    

Difflugia oblonga  x 
       

Heleopera petricola  x x x x x 
 

x x 

Heleopera sphagni  x x x x x 
  

x 

Heleopera sylvatica    
x 

 
x 

   

Hyalosphenia ovalis  x 
       

Nebela griseola     
x 

 
x x 

 
Phryganella 

acropodia  
x 

  
x 

  
x 

 

Pseudodifflugia fulva     
x 

    

Arcella discoides  x x 
 

x x 
  

x 

Assulina muscorum  x x x x x x x x 

Bullinularia indica  x 
  

x 
   

x 

Corythion dubium  x x x x x 
 

x x 

Difflugia pulex  x x x x x x 
  

Nebela militaris  x x x 
 

x 
  

x 

Trigonopyxis arcula  x 
 

x x x x 
  

Trinema lineare  x x x x x x 
 

x 

 

Table 2. Species of testate amoebae identified in surface samples and used for Romanian Transfer-

Function  
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Fig. 15. Comparison between the values of the water depth (DWT) of the Molhasul Mare peat 

reconstituted with the Romanian (red) and the pan-European (blue) Transfer Function 

3.2. Reconstruction of hydro-climatic changes in Romania during the Holocene 

The overall analyses of testate amoebae fossil assemblages and the depth to water table 

reconstruction, coupled with other hydrological reconstruction from Romania generally 

present similar trend over the Holocene although, there are local variation. At a larger scale, 

our reconstructions correlate well with hydroclimate studies from central-eastern Europe 

while showing different tendency when compared with those from north-western Europe. 

Generally, there are 6 main periods with relatively similar hydroclimate trends express 

as wet-dry shifts that characterized the Romania environments during the Holocene. 

Dry (11000 – 7500 cal yr BP) – Generally in our reconstruction and in other studies this 

period is mainly presented as a relatively dry period regarding the hydrological levels from 

the studied peatland, usually dominated by taxa as Difflugia pulex and Cryptodifflugia 

oviformis, taxa that express dry environments (Fig. 16). 

Dry with wetting tendency (7500 – 4500 cal yr BP) – in our reconstruction this period 

usually appear also as a dry period; although it’s generally present a slow shift to wetter 

conditions. It is usually dominated by D. pulex and C. oviformis that slowly decrease in 

abundance and appears species as Archerella flavum and Hyalosphenia papilio. 

Wet (4500 – 3200 cal yr BP) – This is generally presented a wet period with significant 

shift in depth to water table values compared with the previous periods. The peatland 

environments are mainly dominated by species as Archerella flavum and Hyalosphenia 

papilio (wet environments indicators). 

 
Fig. 16. Reconstruction of the hydroclimate in the Apuseni Mountains (Ruskal et al., 2020) 
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Drying (3200 – 1300 cal yr BP) – This period appear as a sudden period of dry 

conditions where the indicator species of testate amoebae usually presents often fluctuations 

(Fig. 17). 

Wet (1300 – 50 cal yr BP) – Between these years we usually reconstructed a period of 

wetter conditions where the humidity levels slowly decrease compared with the previous 

period and species as Archerella flavum and Hyalosphenia papilio became more stable as 

dominant taxa in ca fossil assemblages. 

Dry (50 cal yr BP – present) – This period represents the most important aspect of our 

reconstructions because all our results indicate a quick and abrupt shift to dry conditions. Not 

only our reconstruction indicate these conditions, but also a recent synthesis focused on the 

Northern Hemisphere indicate a large scale drying trend more likely influence by 

anthropogenic factors. 

Fig. 17. Reconstruction of the Romanian hydroclimate in the Holocene  

 

4. Exploring human-environment interaction to document the role of anthropic fires in 

vegetation changes and to reconstruct the magnitude and consequences of human 

impact on vegetation and erosion rates (Objective 3/2019) 

4.1. Changes in the composition and diversity of vegetation in Romania due to human 

impact, following an altitudinal gradient (Objective 1 and 3) 

 

Palynological analyses are used not only to reconstruct the vegetation history, but also 

to highlight the human impact on the vegetation, especially in the recent periods. In Romania, 

numerous palynological studies have been carried out, which have deciphered the evolution of 

the vegetation starting with the Late Glacial and to this day, but not all have reconstructed the 

human impact. 

The first signs of human presence that we have from pollen diagrams are recorded in the 

low altitude sites in Romania (Fig. 18), starting from the beginning of the Holocene, with the 

first records of the pollen of plants indicating the pasture. Evidences of agricultural activities 
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are the presence of cereal pollen starting with ca. 9000 years ago. These anthropic activities 

intensify in the last part of the Holocene. 

 
Fig. 18. Synthetic diagram with the pollen percentages of several sequence in the last 15,000 

years.  

 

For the last 4000 years, in all our sequences, the palynological frequency has increased 

moderately from the oldest part to the present, with generally low values between 2000 BC 

and 500 AD, moderate values between 500 and 1500 AD and high pollen diversity between 

1500 AD and present (Fig. 19). The highest values have been recorded at Taul Muced in the 

last two millennia. The human impact was mainly derived from the percentage of pollen 

associated with anthropogenic pastoral activities. The main changes in pollen diversity 

correspond to the remarkable changes in the composition of the vegetation and the human 

impact along an altitudinal gradient (Fig. 19). 

 

 

 

 

 

 

 

 

 

 

Fig. 19. Synthetic diagram with the 

pollen percentages of several sequences 

in the last 400 years (Grindean et al., 

2019).  
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Depending on the intensity of the anthropogenic impact, the pollen analyzes of the four 

sequences indicate three distinct periods in the dynamics of past vegetation: i) with negligible 

impact in the Bronze Age (2200 - 1200AD) and in the Iron Age (1200) BC - 271AD); ii) with 

low to moderate effects during the migration period (271-900AD); and iii) with a moderate to 

high impact from the medieval period (900–1700 AD) to the present (Fig. 20). 

 

 

 

 

 

 

 

 

 

 

Fig. 20. Schematic representation of the 

appearance of human anthropic indicators 

(Grindean et al., 2019).  

 

4.2. The role of Holocene vegetation fires 

For the reconstruction of the fires activity in the Rodna Mountains during the 

Holocene, we used micro- and macro charcoal analysis. These provide data on past fires, their 

intensity, and the type of burned biomass (by identifying the specific types of morphologies 

charcoal). For the macroscopic analysis of the vegetal macro-remains and the reconstruction 

of the vegetation fires samples were processed every centimeter, held in chlorine to discolor 

the non-carbonated organic residues and washed through a 150 μm sieve. The samples were 

analyzed under stereomicroscope and the carbonized particles were counted and expressed as 

the accumulation rate. The fragments of burned vegetation were divided into 4 groups: 1) 

remains resulting from wood, 2) remains resulting from grass, 3) remains from Poaceaee, and 

4) remains associated with tree crown burning. 

Important results were obtained in several sites in Harghita Mountains, Transylvania 

Depression and Rodnei Mountains (Fig. 21).  
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Fig. 21. Macrocharcoal accumulation rates (cm-2 yr-1 particles) and micro and macrocharcoal 

composite recordings for Rodnei Mountains 

 

4.3. The relationship between vegetation composition and biomass burned by fire in the Holocene 

Palynological and micro- and macro-charcoal data from some analyzed sites were used 

in regional / European syntheses on the relationship between vegetation composition and fire-

burned biomass in Europe during the Holocene (Feurdean et al., 2019a) (Fig. 22), respectively 

about the frequency and intensity of the vegetation fires in the Balkans during the Holocene 

(Feurdean et al., 2019b). These have been published in WoS indexed journals (see list of 

publications). Another paper, under evaluation, discusses the climate-biomass relationship 

burned in the Carpathian upland forests during the Holocene (Carter et al., 2019, in review, Fig. 

23). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 22. The relationship between vegetation 

composition and biomass burned by fire 

in Europe in the Holocene (Feurdean et 

al., 2019a) 
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Fig. 23. Relationship between vegetation 

composition and biomass burned by fire 

in Carpathian sites throughout the 

Holocene (Carter et al., 2019) 

 

5. Conclusions 

The team carried out all the activities provided in the project Plan and obtained all the 

verifiable estimative results of the activities. 

The number of articles that had to be published / sent for publication was achieved / exceeded. 

Instead of 6-7 articles originally proposed, 10 articles were sent for publication, all to ISI 

indexed journals: 7 published, 1 accepted and 2 under review. 

 

6. Dissemination of results 

6.1. Participation in conferences and workshops: 

Diaconu, A.C. Tóth, M., Lamentowicz, M., Heiri, O., Panait, A.M., Grindean, R, Feurdean, A. 

Tanţău, I.. Quantitative reconstruction of Holocene climate variability in the E. Carpathians, 

Romania. 11th Romanian Symposium of Palaeontology, Bucharest (25-27.09 2017). 

Grindean, R., Tanţău. I., Feurdean A. Climate change and human influence in the control of 

vegetation dynamics in the Eastern Romanian Carpathians. The 11th Romanian Symposium of 

Palaeontology, Bucharest (25-27.09 2017). 

Grindean R., Tanţău I., Diaconu AC, Panait A., Florescu G., Feurdean A. Palaeoecology of the 

Human Impact in south-eastern Romania since 5000 BC. 2nd International LOEWE 

Conference, Alba-Iulia (9-13.10.2017). 
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Diaconu, A.C., Grindean, R., Panait, A., Tanţău, I., Feurdean, A. Holocene fire regime disturbance 

on the south-eastern European (Romania) grasslands dynamics. Simpozion „IP Voitești”, UBB 

Cluj-Napoca (15.12.2017). 

Grindean R., Tanţău I., Feurdean A. Uncovering drivers of change in an old-growth temperate 

forest from the Eastern Carpathians. Simpozion „IP Voitești”, UBB Cluj-Napoca (15.12.2017). 

Panait, A.M., Hutchinson, S., Diaconu, A. Tanţău, I., Feurdean, A. Mid-Holocene sedimentology of 

aeolian particles from Rodna Mts. Simpozion „IP Voitești”, UBB Cluj-Napoca (15.12.2017). 

Diaconu, AC, Grindean R., Tanţău, I., Panait, A.M., Braun M., Feurdean, A. The effect of 

Holocene fire regime on the SE Romania grasslands dynamics. EGU, Vienna, 04.2018. 

Panait, A.M., Feurdean, A., Diaconu, A., Hutchinson, S., Tanţău, I., Mid-Holocene aeolian fluxes 

based on a multiproxy approach on two ombrogenous peat profiles from N Romania. EGU, 

Vienna, 04.2018. 

Grindean, R., Nielsen, A.B., Tanțău, I., Feurdean, A., 2018. Pollen productivity estimates for the 

reconstruction of land-cover changes in the forest-steppe zone from SE Romania (SE Europe). 

European Palaeobotany and Palynology Conference, Dublin, 12-17 august 2018. 

Florescu G., Veski S., Giesecke T, Carter V., Brown K., Feurdean A. Response of fire activity to 

Holocene rapid climate changes, inferred from high-resolution european charcoal records. 

European Palaeobotany and Palynology Conference, Dublin, 12-17 august 2018. 

Diaconu, AC, Feurdean, A., Grindean R., Panait, A.M., Ruskal A., Tanţău, I. Holocene fire regime 

dynamics on the south-eastern European grasslands. 11-th Geosymposium of Young Researcher 

“Silesia 2018”, Poland, 09.2018. 

Ruskal A., Diaconu, Grindean R., Panait, A.M., Tanţău, I. Holocene palaeohydrological 

reconstruction in the Apuseni Mountains (NW Romania). 11-th Geosymposium of Young 

Researcher “Silesia 2018”, Poland, 09.2018. 

Grindean, R., Tanțău, I., Feurdean, A., 2018. Human impact drove dramatic changes to forest 

ecosystems during the last four millennia: case studies from the Romanian Carpathians 

Conferinta Stiintifica Internationala “Muzeul si Cercetarea Stiintifica”, Craiova, 20-22 

septembrie 2018. 

Grindean R., Tanţău I., 2018. Pollen-inferred quantitative reconstructions of Holocene land-cover in 

the Romanian Carpathians and adjacent lowlands. Sesiunea științifica anuala „IP Voitești”, 

UBB Cluj-Napoca, 14.12.2018. 

Diaconu AC, Tanţău I., Knorr KH, Borken W., Panait AM, Feurdean A., Galka M., 2019. Tracking 

hydroclimate trends throughout the last millennium in Eastern Carpathians (Romania). EGU 

General Assembly Conference, Vienna, 04.2019. 

Ruskal, A., Diaconu, C.A., Grindean, R., Panait, A., Tanţău, I., 2019. Quantitative reconstruction 

of hydroclimatic conditions between 12700 and 6200 cal yr BP in NW Romania: a multi-proxy 

approach. EGU General Assembly Conference, Vienna, 04.2019. 

Grindean, R., Tanţău, I., 2019. Paleomedii și impact antropic în Transilvania epocii fierului. Zilele 

Academice Clujene, Institutul de Arheologie și Istoria artei, Cluj-Napoca (30.05.2019). 

Ruskal, A., Diaconu, A., Grindean, R., Panait, A. & Tanțău, I. - Quantitative hydroclimate 

reconstruction between 12,7-6,2 ka BP from the Apuseni Mountains. The 12th Romanian 

Symposium of Palaeontology, Cluj-Napoca (19-20.09 2019). 

Diaconu, A.-C., Gałka, M., Feurdean, A., Panait, A., Ruskal, A. & Tanţău, I. - Last millennium 

hydroclimate evolution in Eastern Carpathians, Romania. The 12th Romanian Symposium of 

Palaeontology, Cluj-Napoca (19-20.09 2019). 

Diaconu, A.-C., Tanţău, I., Grindean, R., Ruskal, A. & Feurdean, A. - South-eastern Europe 

(Romania) fire patterns of a grassland ecosystem during the Holocene. The 12th Romanian 

Symposium of Palaeontology, Cluj-Napoca (19-20.09 2019). 
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Ruskal, A., Diaconu, C.A., Grindean, R., Panait, A., Tanţău, I., 2019. Hydroclimatic reconstruction 

of conditions between 12700 and 6200 cal yr BP in NW Romania. Sesiunea științifica anuala 

„IP Voitești”, UBB Cluj-Napoca (06.12.2019). 

 

 6.2. Publications: 10 articles in WoS (ISI), 2 BDI: 

- 8 articles published/accepted in WoS indexed journals (ISI): 

Florescu G., Vannière B., Feurdean A. 2018. Exploring the influence of local controls and charcoal 

sizes on fire activity using charcoal records from Northern Romanian Carpathians. 

Quaternary International 488: 41-57. 

Grindean R., Tanţău I., Feurdean A., 2019. Linking vegetation dynamics and stability in the old-

growth forests of Central Eastern Europe: implications for forest conservation and 

management. Biological Conservation 229: 160-169. 

Grindean R., Nielsen A.B., Tanţău I., Feurdean A., 2019. Relative pollen productivity estimates in 

the forest steppe landscape of southeastern Romania. Review of Palaeobotany and Palynology 

264: 54-63. 

Feurdean A., Vannière B., Finsinger W., Warren D., Connor S.C., Liakka J., Panait A., Andrič M., 

Bobek P., Carter V.A., Davis B., Diaconu A.C., Dietze E., Feeser I., Florescu G., … Tanţău 

I., et al., 2018. Vegetation composition and structure strongly drive biomass burning in Europe 

over the Holocene. Biogeosciences, https://doi.org/10.5194/bg-2019-260. 

Panait A., Hutchinson SM., Diaconu A., Tanţău I., Feurdean A. 2019. Disentangling dust and sand 

deposition using a peat record in CE Europe (northern Romania): a novel multiproxy analysis. 

Palaeogeography, Palaeoclimatology, Palaeoecology 532: 1-14. 

Feurdean A., Tonkov S., Pfeiffer M., Panait A., Warren D., Vanniere B., Marinova E., 2019. Fire 

frequency and intensity associated with functional traits of dominant forest type in the Balkans 

during the Holocene. European Journal of Forest Research, https://doi.org/10.1007/s10342-

019-01223-0.   

Diaconu A.C., Tanţău I., Panait A., Feurdean A., Gałka M. A multi proxy view of hydroclimate 

trends over the last millennium in Eastern Carpathians (Romania). Palaeogeography, 

Palaeoclimatology, Palaeoecology. https://doi.org/10.1016/j.palaeo.2019.109390. 

Ruskal A., Diaconu, A.C., Grindean, R., Tanţău, I. Early to Mid-Holocene hydroclimate trends in 

Western Carpathians of Romania. Palaeogeography, Palaeoclimatology, Palaeoecology-

accepted. 

 

- 2 articles in review (WoS): 

Tanţău I., Reille M., Farcaș S., Grindean R., de Beaulieu J.L. Pollen analysis in southern 

Transylvania. Grana. 

Carter V.A., Bobek P., Moravcová A., Šolcová A., Chiverrell R.C., Clear J.L., Finsinger W., 

Feurdean A., Tanţău I., Magyari E., Brussel T., Kuneš P., 2019. The role of climate-fuel 

feedbacks on Holocene biomass burning in upper-montane Carpathian forests. Global and 

Planetary Change. 

 

- 2 articles published / accepted in BDI indexed journals (with peer-review): 

Fărcaş S., Tanţău I., Ursu T., Roman A., 2018. The history of Dacia's forests in the Orăștie 

Mountains region. Contributii Botanice 53: 67-89. 

Grindean R., Feurdean A., Tanţău I., 2019. Human impact drove dramatic changes to forest 

ecosystems during the last four millennia: case studies from the Romanian Carpathians. 

Oltenia - Studii şi Comunicări Stiintele Naturii – Accepted. 
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- 1 chapter in the book at the international publishing house: under review 

Tanțău I., Grindean R., Magyari E., 2019. Vegetation history and human impact in the Ciomadul 

area during the Holocene. In Karátson et al. (Ed.). Ciomadul (Csomád), the youngest volcano 

in the Carpathians – volcanism, palaeoenvironment, human impact. 
   

- 2 articles in work - will be sent for publication in early 2020 in WoS indexed journals: 

Diaconu A.C., Tanţău I., Feurdean A. Late Holocene hydrological trends in an 

ombrotrofic peatbog from Apuseni Mountains, Romania. 

Diaconu A.C., Tanţău I., Gałka M. Reliability of testate amoebae and stable carbon 

isotopes analyses in peatland hidrologycal reconstructions. Study case: Eastern 

Carpathians, Romania. 
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