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Highlights 

- The results showed that Jorjan profile has a deep soil development as far as 

Cambic and Calcic horizon, and the Voshmgir profile also exhibited a similar 

development. 
 

- Results of physical and chemical tests showed high levels of silt content in all 

profiles and saline and alkaline features of Voshmgir profile in Aridic regime. 
 

- According to this classification and archaeological future, Toorang-Tappe profile 

falls into the category of gleyic-urbic technosols (siltic), and both Voshmgir and 

Jorjan profiles fall into the category of urbic technosols (siltic). 

Introduction (Hypothesis and aims) 

- Seven thousand year old ancient hills of Golestan provide excellent opportunities 

for archaeological research as well as study of soil forming processes.  

- Technosols are the group of soils that are affected extensively by human activities, 

so they are also known as urban soils. 

Importance 

- These soils exhibit an extensive level of pedogenic destruction so their genesis has 

been largely neglected. 
 

- Considering the broad expanse of archaeological sites in Golestan and extensive 

variety of soil forming processes in this region, soils classification of this region is 

still faced with uncertainties. 
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Other Information (including tables and figures) 

The results also showed that Jorjan profile has a deep soil development as far as 

Cambic and Calcic horizon. According to results, the Voshmgir profile also exhibits 

similar development, but with different horizon thickness and order. The difference 

of Toorang-Tappe profile was the presence of mottles in its deep layers. 

Mineralogical studies showed that these three profiles contain Illite, Chlorite, 

Kaolinite, Vermiculite, Smectite, and mixed minerals. Chlorite and Kaolinite were 

present evenly in all three profiles, but Smectite was only observed in Voshmgir 

profile. Vermiculite was also more observed in Voshmgir profile, while Chlorite was 

more observed in Gonbad. The presence of these minerals in profiles is consistent 

with trends of presence of minerals in soil series of other parts of province reported 

by other studies. The Salic horizon observed in Jorjan profile is absent in the rest of 

the region. It seems that residues of artifacts and human activities have led to an 

increased level of salt content in this layer. This increase is such that it has led to 

formation of a Salic horizon and change in the soil series. Confirmation of this theory 

requires further study on soluble salts in these profiles. It has been reported that 

Voshmgir and Gonbad series exhibit lime concretion and other forms of secondary 

lime accumulation, but authors did not find significant expression of these 

phenomena in the studied profiles In accordance with World Reference Base for Soil 

Resources (WRB-2006), considering the presence of synthetic materials within 

ancient soils of these profiles, they were classified as Technosols. The use of term 

Urbic put the archeologically significant soils in the same category as soils 

containing construction debris, thus undermining the importance of their 

preservation, failing to express their uniqueness, and leading to certain 

miscomprehension. Therefore, we suggest the introduction of other terms (such as 

Historic) to describe this particular type of soils and thereby pave the way for 

management and preservation of underlying heritage.  


