
 

UNIVERSITY OF SZEGED 

DOCTORAL SCHOOL OF EARTH SCIENCES 

 

Micromorphological analysis of selected palesol samples of 

variable genetics on loessy bedrock in the Carpathian Basin 

 

THESIS OF DISSERTATION 

 

DÁVID GERGELY PÁLL  

 

CONSULTANT: 

DSc Habil. Sümegi Pál 

tanszékvezető egyetemi tanár 

 

 

DEPARTMENT OF GEOLOGY AND  PALAEONTOLOGY 

SZEGED 

2012



1 

INTRODUCTION AND AIMS 

The development of science and technology has also received a 

new impetus in science research. As a result of the modernization of the 

loose sediments and soils opportunity to analyze multiple testing. The 

macroscopic observations, laboratory studies, the analysis of microscopic 

samples have begun to run. The foundation of the twentieth century soil 

micromorphology, can be made, when it produced the first soil thin section 

(Szendrei, 2000). The new method could be approached using different 

increments in the soil, loose sediments changes that occurred. The method, 

which was developed by other related disciplines have also started to use 

that differ from each other. In addition to research in soil science and 

archeology sites have begun to make use of the method of analysis, and the 

archaeological soil micromorphology formed by the second half of the XX. 

(Kovács, 2011). The method of archeology was used primarily in the 

disturbed soil zone detection, archaeological derived materials - plant and 

animal remains (fitolitok, seeds, csigahéjak, bones, etc), human products 

(ceramic, patics etc) - capture and agricultural activities, the signals of the 

detection (Szendrei , 2000). Archaeology, other disciplines - Quaternary 

research, engineering, geomorphology, environmental protection, etc. - have 

also started to apply the tried and tested method. 

Various places of Hungary - Tokaj, Kunmadaras, Madaras, Zanat - 

micromorphological analysis of samples has been my goal and originating 

from fields to supplement the results of previous studies, comparison with 

my data in my doctoral dissertation. In addition, I wish to present the data in 

the light of the loess was formed, was a different environment soils and the 

resulting environmental history image. The soils and loose sediments thin 
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sections prepared  the historical research on several well-known domestic 

environmental research carried out, such as Füleky György, Horvath Zoltan 

and Kovacs Gabriella in our country. 

 

METHODS 

My doctoral research task of the field sampling, each of the four 

cases which I did. The samples taken during the monoliths have carried out 

from the sediment. In addition, my research was one of the main tasks made 

thin section, the development of a series of embedding procedure in the 

Geography and Geology, University of Szeged Department. International 

Laboratory (Murphy, 1985) according to the methods in all cases, samples 

were prepared - were dried -, impregnated, sectioned, fixed, and then slide 

the corresponding thick polished. After the samples prepared, I  were 

performed microscopic analysis simultaneously with the work, process of 

the digital image processing sections were also analyzed. The 

micromorphological studies in addition to four profiles – Veres Zsolt PhD 

student carried out the measurements in Madaras - featured samples of 

organic matter and carbonate content (Dean, 1954) also carried out. 

 

STUDY AREAS 

I described and presented thin section from four site, teo of them 

archeological objects and two of them loees profile. The Tokay High Hill 

samples are from the valley from Csorgókút. The accumulation of loess 

began in the Lower Wechsilian and lasted up to the top-Wechsilian, the 

accumulation of a number of cases affected by environmental factors 
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(Sümeg, 2005). In light of the data can be stated, that is one of my oldest 

analyzed profile. We sampled the section of the literature according to the 

middle part of the profile in part soil formation. We were prepared total of 

35 thin sections, and I was processed by 15. 

The samples from the southern part of the village of Madaras 

Brickyard were created sampling. The literature in the light of the profile is 

a little bit younger (26 300 ± 501 Cal BP), than Tokaj profile (Hupuczi-

Sümeg, 2011). we took the samples about field observations and literature 

according to the middle and lower parts of the profile, therefore, which soil 

formation (Hupuczi-Sümeg, 2010) or soil-like (Krolopp-Molnar, 1978). We 

were prepared total of 26 profiles thin sections, each of which has been 

processed. 

The third section was in the Hortobágy National Park, border of 

Kunmadaras. In light of previous data we can conclude that the formation of 

early Copper Age, the end can be made (BC. 3000) (MRE, 2003). We were 

prepared 8 thin sections for micromorphological studies, both of which have 

been processed. 

The youngest section is Zanat, we were sampling within an 

archeological excavation between Nemesbőd, Zanat, a special 

geomorphology area, Csepregkúti-völgyre-dűlő. The works will result 

revealed a much younger age profile based on the literature (Sümeg et al. 

2011c) than the other sites. The buried soil formation ages are BP. levels 

after the first and early in the fourth century (roman hidromorphic soil) and 

AD 900-1526 (medieval ceramics containing meadow soil) (Sümegi et al 

2011c). We were prepared 15 thin sections, each one of which 

morpholigical investigations were carried out. 
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THE SUMMARY OF THE RESULTS 

1. The thin sections of Csorgókút-valley micromorphological datas 

can be stated that the upper part of Mende Upper Ground Complex 

(MF1) is not only the level of chernozem soils developed character 

(based on the exploration of more profiles), but other than soils can 

be detected in this cycle. Podzol kind of soil formation has 

developed. The thins section micromorphological studies of 

Csorgókút-valley compare with the literature data’s the fossil 

Mende Upper ground (MF1) and the top end of the development of 

loess accumulation at the beginning, 32 and 25 thousand years cal 

BP for climatic change. 

2. The thin sections of Madaras Brickyard confrim, that the 

Carpathian Basin in the ice age the loess accumulation have 

changed environmental parameters and soil formation processes 

started. 

3. The micromorphological studies of Kunmadaras-Ecse-halom can 

be clearly demonstrated that the levels of accumulation of the 

original habitat are not present, it deposited different conditions. 

4. The thins sections from the lower parts of the profile the buried 

soil is different soil levels – meadow chernozem - about the 

micromorpholigical studies the recent soil from the immediate 

surroundings (meadow solonetz). 

5. The micromorphological studies of the Zanat section the known 

layers are multiple levels of thinner split. The accumulation of 
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sediments deposited was not continuous, but in different fluvial 

processes and anthropogenic influence from time to time. There 

were stable environmental condition, therefore soil formation 

processes started. The two soil formation – meadow soil -  was 

similar facies, which reworked fluvial sediments were deposited 

down. 

6. At the same time and formed several types of sediment deposited 

in the Carpatian Basin at the end of the quarter, which is the 

development of local and regional formations influenced by both 

effects. In accordance to the environmental factors in the location - 

independently - that changed soil formation processes started. 

These local and regional changes formed different sediments. 
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