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Objectives: 

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

gradient (the objective continues in the next year). 

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

communities (the objective continues in the next year). 

  

Activities: 

The main activity in 2017 was to obtain preliminary data on biotic parameters (pollen, 

testate amoebae, plants macroremains) and abiotics (geochemistry, magnetic minerals, 

granulometry); the chronology of the studied sequences; dissemination of preliminary results 

(work continues the following year). 

 

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: sediment descriptions, palynological analyzes (pollen, spores, 

stomata, NPP=non-pollen palynomorphs), test amoebae, micro and macro charcoal, fossil 

plant macro remains, 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 

are: 

- Obtaining time series of biotic and abiotic data - preliminary data. 

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

- The project web page. 

 

 



1. Identificarea siturilor, prelevarea probelor pe teren si prelucrarea lor în laborator 

Since August 2017, several field campaigns have been carried out to identify sites and 

take samples. The main sites were located in the Harghita Mountains, Apuseni Mountains, 

Rodna Mountains, Maramureş Mountains, Dorna Depression, Transylvania Depression. 

For most of these sites, surface samples were taken to be analyzed to obtain data on 

current fauna with testate amoeba. These data, together with the measurements made for some 

physico-chemical parameters of the water from the peat (temperature, pH, hydrostatic level), 

will be used to obtain the first transfer function in Romania for testate amoebae. 

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

multidisciplinary analyzed (lithology, pollen analysis, 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 analysis 

As the data have not yet been published, we will only synthetically present preliminary 

results obtained from the analyzes conducted so far. 

 

22.1. Palynological analyses 

Sub-samples from 3 sites underwent laboratory and palynological analyses thus far: peat 

bogs from Poiana Stampei, from the Maramureș Mountains and from southern Transylvanian 

Depression, respectively. 

The palynological analysis of the Poiana Stampei peat record is currently being 

finalized. 

The preliminary palynological data from the peat bog located in the southern part of the 

Transylvanian Depression reveal a regional history of the vegetation starting with the hazel-

mixed oaks and spruce phase (Corylus avellana – Quercetum mixtum – Picea abies; 670–450 

cm), followed by the spruce-hornbeam phase (Picea abies – Carpinus betulus; 450–300 cm) 

and finally, the beech-hornbeam-fir phase (Fagus sylvatica – C. betulus – Abies alba; 300–0 

cm). Alder (Alnus) was the main tree taxa forming the floodplain forests throughout all three 

vegetation phases described. The herbaceous layer from the different stages of vegetation 

evolution and dynamics was primarily composed of various species of Poaceae, add Artemisia 

(Fig. 1). 

Between 650–450 cm, fossil pollen spectra indicate the presence of rather open forests 

(AP = 80–90%) dominated by Corylus avellana and Picea abies, and C. avellana with 

Quercetum mixtum (Quercus, Ulmus, Tilia and Fraxinus). The percentage curves for herbs, 

dominated by Poaceae, suggest vegetation communities associated to both pastures/meadows 



(Artemisia, Rosaceae, Urticaceae, Rumex, Chenopodiaceae, Cannabis type), and deciduous 

forest ground flora (Ranunculaceae, Scrophulariaceae). Noticeable is the regular occurrence 

of cereal (Cerealia) pollen within this interval. 

Between 450 and 300 cm, a gradual increase of forest proportion is observed (AP = 80–

99%) in detriment of open herbaceous landscape (NAP). The main tree taxa dominating the 

forest canopy were Carpinus betulus şi Picea abies. Various tree taxa percentages decrease 

(Corylus avellana, Ulmus, Fraxinus, Tilia) while Quercus proportion increases from 400 cm. 

 

Fig. 1. Palynological diagram from the peat bog located in southern Transylvanian Depression 

 The interval 300–0 cm is characterized by the dominance of Fagus sylvatica forests. 

Other tree taxa with significant proportion were Carpinus betulus, Abies alba and Quercus, 

while Picea abies percentages reached minimum values. Over the past 30 years, a notable 

decrease in the proportion of the main tree taxa was observed (Fagus sylvatica, Carpinus 

betulus and Abies alba) in favor of pioneer taxa associated with deforestation and/or fallow 

land (Pinus, Betula, Alnus, Corylus avellana). Within the same recent interval, herbaceous 

taxa associated with anthropogenic impact in the region had significantly increased abundance 

and diversity (Cerealia, Secale cereale, Plantago lanceolata, Asteroideae, Ambrosia, Rumex). 

 

2.2. Testate amoebae, plant macrofossils and cronology 

For the palaeoclimate reconstruction (palaeohydrology) we used multi-proxy analyses. 

Among the conducted analyses were the testate amoebae communities with the application of 

transfer functions and 
13

C stable isotopes to determine the local hydrological fluctuations and 

identification of plant macro remains and pollen to determine the local and regional 

vegetation evolution under changing climate conditions. 

a) The first studies site is situated in the southern parts of Harghita Mountains. From 

this area, a peat core of 10 m was extracted and study that focuses on the last 1000 years is 

underway. The main objectives of the study are the reconstruction of climate variations from 

that period and to disentangle the response of the ecosystem to those fluctuations. Emphasis 



was placed on the correlation of the reconstructions with events from a more regional 

framework. 

Among the finished analyses for this study are the chronology (
14

C dating, Fig. 2), 

testate amoebae analyses (Fig.3) and the quantitative reconstruction of palaeohydrology 

obtained through a pan European transfer function and the 
13

C analyses. Based on these 

results we are currently working at an article that focuses on the last millennium climate and 

environmental evolution. 

 

 

 

 

 

 

 

 

Fig. 2. Age-depth model for the superior part of 

the Harghita Mountains peat sequence.  

 

Fig. 3. Testate amoebae diagram from Harghita Mountains peat sequence. 

 

b) Another studied are is Dornelor Depression (Poiana Ştampei peat bog). From this site 

was extracted a 1 m peat core on which the testate amoebae were studied (Fig. 4). The 

application of transfer functions suited for this area to quantitatively determine the 

paleoclimate fluctuations will follow. 

 



 

Fig. 3. Testate amoebae diagram of the Poiana Stampei peat sequence. 

 

c) The third are currently under study is situated in the northern part of Harghita 

Mountains (Luci). From this site, a 7 m peat core was extracted. For testate amoebae analyses 

and the palaeoclimate reconstruction the core was sub-sampled at every 4 cm and are 

currently under preparation. 

 

2.3. Micro- and macro charcoal analysis 

For the reconstruction of the fires activity during the Holocene, we will use 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). These analysis 

are very important because of the information they provide both on the evolution of 

vegetation over time and on the response of ecosystems to these fires 

 

2.4. Geochemical, magnetic minerals, granulometry analyses and lithological 

characteristics 

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

used information derived from multidisciplinary analysis ie magnetic susceptibility and other 

magnetic parameters, loss on ignition (LOI), granularity derived from microscopic analysis 

and laser method, basic chemical composition determined by the XRF technique. 

Preliminary analyzes carried out on Poiana Stiol peat (Figure 4) show that the profile having a 

total length of 340 cm can be divided into three parts: (1) the lower part (340-216 cm) which 

corresponds to an area of transition between lake and peat; (2) the ombrotrophic peat (216-

50cm), where the peat accumulation was above the aquifer layer and (3) the upper part (50-0), 

which was affected by a low sedimentation rate and / or hiatus. 

1. In the lower part of the profile the inorganic sediment content reaches up to 10%. The 

mean particle size ranges from 12 μm to 51 μm with an average of 23 μm. The Ti content 

reaches up to 1500 ppm. 



 

Fig. 4. Geochemical, magnetic, mineralogical analyzes and lithological characteristics of peat 

sediments from Poiana Stiol 

 

2. In the median part, the peat studied usually contains less than 4% inorganic sediment. 

Particle peat particles vary in size from clay to coarse sand. The main part consists of silt 

(85%) which varies from fine to coarse. The average particle size ranges from 7 μm to 44 μm 

averaged 14 μm. As for mineralogical content, it is composed mainly of quartz (92%), calcite 

(1%) and rarely feldspar, sulfur, mica (biotite and muscovite), magnetite. As for the roundness 

of the sand particles, it varies from a rounded shape to a sub-angular and angular shape. This 

shows that sand particles have different source areas. The content of Ti in this part of the 

profile is very low. 

3. In the upper part of the profile the inorganic sediment content reaches up to 20%. The 

average particle size ranges from 16 μm to 46 μm with an average of 26 μm. The Ti content 

reaches up to 4500 ppm. 

Other sites in work and the stage of physical and geochemical analyzes performed are 

shown in the following table: 

 

Site Status 

Gărgălău All parameters measured 

Molhaşul Mare All parameters measured, except microscopic analysis 

Mohoş LOI si densitatea masurata, urmeaza analiza microscopica 

 

 

Concluzii 

The project team has carried out all the activities within the Implementation Plan for 2017 and 

has obtained all verifiable results of the activities that we have planned to achieve this year, 

thus fulfilling the intended objectives. 

 



3. Dissemination of results 
 

3.1. 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 Eastern Carpathians, Romania. The 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). 

Diaconu, A.C., Grindean, R., Panait, A., Tanţău, I., Feurdean, A. Holocene fire regime 

disturbance on the south-eastern European (Romania) grasslands dynamics. Sesiunea 

științifica anuala „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 Romanian Carpathians. Annual scientific session „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 Mountains. Annual scientific session „IP 

Voitești”, UBB Cluj-Napoca (15.12.2017).  

 

3.2. Publications:  

- 2 manuscripts were sent to ISI journals (Catena and Quaternary International) and are in 

evaluation. 

- 2 manuscripts are being finalized and will be submitted for publication in ISI journals in 

2018. 

 

Project manager,  
Assist. Prof. Dr. Ioan Tanțău  


