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ABSTRACT  
 

Gypsum formation is one of the common features in many soils of arid and semi-arid regions such as 
the Middle East and North Africa. It is found that soils containing gypsum either as geological or pedological 
formations are wide spread in Egypt and the area was estimated to be 382.2 km2.Thyegypsic soils were 
recognized in different geomorphic and geographic units in Nile Delta and Valley, Fayoum, Sinai and both 
Eastern and Western deserts. Gypsum formation is influenced by many climatological factors such as 
temperature, precipitation, pressure, and freezing. Other local conditions in the soil as type of minerals, salt 
concentration, and fluctuation of water table, organic acids, evaporation and oxidation-reduction processes are 
important factors of gypsum formation in most soils. Sixteen profiles were selected to study the shapes and the 
micro-morphological features of gypsum in the study areas. Gypsum content estimate with four different 
methods acetone; resin; increase soluble calcium and magnesium and gravimetric methods. The obtained results 
shows that the accumulation of gypsum as general characteristic of the studied samples takes different forms 
and its content fluctuates between 2.15% to 81.7%. The powdery form, needle crystals and platy gypsic layers 
are common in most of the hard, cemented, subsurface gypsic layers are found in the samples at Hurghada, Siwa 
and Isamalia, while at Girza gypsum forms a hard subsurface layer.The investigated soils have been classified as 
Calcic and/or Gypsic Haplosalids, Petrogypsic Haplosalids, Typic Haplosalids and Gypsic Aquisalids. 
Systematic description of thin sections showed the presence of microcrystallites of granular gypsum scattered in 
groundmass in Wadi El Farigh area while in Fayoum found crystalline chamber and full vertical channels or 
granular form of different sizes. The granules irregular faceted have found Minya. The large-grained irregular in 
shape and which often cause in the formation of a deaf layers found in Hurghada. Void gypsum as complete 
infilling of channels has been found in Beni Suef sample. 
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Introduction 
 

The soils enrich with calcium sulphate hydrated can be considered as gypsiferous soils. To identify 
gypsiferous soils, Soil Taxonomy (USDA, 1999) requires the presence of one or two diagnostic horizons with 
high gypsum content: a gypsic or a petrogypsic horizon. The gypsic horizon is a subsurface diagnostic horizon 
that is enriched with secondary calcium sulphate. Its thickness is 15 cm or more, has at least 5 % gypsum more 
than the C horizon or underling solum and in which the product of thickness of the horizon in centimeters and 
the percentage of gypsum is ≥ 150. When the gypsic horizon is strongly cemented with gypsum and is hard and 
massive, it is defined as petrogypsic horizon. This horizon has usually high gypsum content ≥60%, as mentioned 
by FAO (1990).  
 The gypsiferous soils are wide speared in most arid regions with <200 mm rainfall. They occur in Iraq, 
Syria, Egypt, Saudi Arabia, Iran, Somalia, West Asia and most arid areas of the western part of the United 
States. However, cemented gypsum forms may be interpreted as inherited material when it is present in soils of 
Semi-arid or humid areas and generally it is involved in destruction processes as it happens in Algerri  Balaguer 
area (Spain) as mentioned by Porta (1996). 
 In gypsiferous soils of Egypt Labib et al. (1999) have introduce three categories of soils according to 
gypsum content as: low gypsum content soils(< 5%); moderate gypsum content soils (5-10%) and high gypsum 
content soils (>10%). They added that the most effective factors that influence gypsum accumulation, under 
local conditions are: soil texture, type and quantity of soluble salts, the level and quality of ground water table 
and eventually calcium carbonate content.  
 Gamil  et al. (2008) found the gypsiferous soils in Wadi El-sheikh, Beni Suef governorate content from 
6-53% gypsum. They added that palygorskite, chlorite, illite, smectite, quartz and interstratified minerals were 
observed in soil samples. The concluded that gypsiferous soils showed more pedogenicpalygorskite compared to 
calcareous soils and dissolution and transport of anhydrite from outcrops, is considered the main source of 
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pedogenic gypsum in these soils. Also they found variable habits of gypsum crystals suggested a dynamic soil 
environment. 
 Beshay (2001) stated that the gypsum percentage is not the most important factor that effects soil 
characteristics but also special attention must be given to the form of gypsum crystals. 

Materials and Methods 

Sixteen soil samples were selected in order to present various regions in Egypt (Fig.1). Soil samples were 
morphologically described. The physiographic features were identified according to FAO (1990). Different 
methods for determining gypsum content were applied according to Richards (1954). Such methods as follows: 
- Precipitation of sulphate as barium sulphate.  
- Increase in soluble Ca+Mg upon dilution. 
- Precipitation with acetone (quantitative method) or by 
- Strong acid resin method (De Coninck, 1978). 
 

 
Fig. 1: Location of the studied soil samples. 

 
Undisturbed soil samples were prepared for micro-morphological study according to Stoops (1976). The thin 
sections were described according to terminology developed by Stoops (1978) and Bullock et al (1985). 

Results and Discussion 

The texture of the studied soil samples are ranging from sandy loam to silty clay loam. However, the 
grain-size analysis was difficult to be conducted on the hard cemented gypsic horizons as in profiles no.6, 7, 
11,12,13,14 and 15. Lime content has a wide range, from 0.04 to 35.56 % which could be observed clearly in 
the field as white concretions giving various reaction with HCl. In some cases the precipitation of CaCO3 is 
cemented with gypsum forming large aggregates (sample 3).The accumulation of gypsum as a general 
characteristics of these samples takes different forms. The powdery form, needle crystals and platy gypsic layers 
are common in most samples. Hard, cemented, subsurface gypsic layers are found in samples collected from 
Hurghada, Siwa and Ismailia, while at Girza  gypsum forms a hard surface layer. 
 The obtained results reveal that gypsum content fluctuates between 2.1 to 81.7 %. These gypsum 
contents in the whole profile or some of its layers satisfy the gypsic horizon requirements according to USDA 
(1999).The gypsic soils under investigation are mostly highly or extremely saline (except sample 2, which is 
slightly saline). Data indicate that the EC values ranged between 3.8 and 176.6 dS/m. Most of these soluble salts 
are sodium chloride, sodium sulphate, magnesium chloride, calcium chloride and magnesium sulphate. Under 
such arid conditions and high salinity and accumulation of gypsum, the organic matter content of these samples 
is rather low (0.14-2.5%).  The surface horizons have relatively higher content of organic matter in most 
profiles. The investigated samples have medium texture, low organic matter content and poor in amorphous 
materials, therefore their cation exchange capacity ranging between 7.1 and 26.3 meq/100g soil. These figures 
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refer to the nutrients deficiency and poor fertility level of these soils. Concerning the pH values, which ranged 
between 6.7 and 8.7, there is no specific trend with relation to soil depth. The lowest pH value was observed in 
sample (9) which may be due to the presence of calcium and magnesium salts. 
According to USDA (1999), the obtained chemical analyses and profile descriptions, the investigated soils are 
classified as Gypsic Haplosalids and Gypsic Calcic Haplosalids. According to micro-morphological description 
of thin sections, the forms of gypsum can be summarized in the following: 
- Micro-crystallites of granular gypsum scattered in the groundmass are observed in Wadi El Farigh, profile no.4 

(Fig.2), with gypsum content <8.3%. 
- Columnar and granular of relatively large size infillings partly or completely in the large vughs and chambers 

as in El Fayoum profile no.1 (Fig.3). 
- Granular isolated enhedral or subhedral prismatic grains scattered in the groundmass are observed in El Minyia 

profile no.2&3 (Fig.4&5). 
- Micro-grains of intergrowth of irregular mostly cemented and form petrogypsic hard layers as in Hurghada 

profile no.6 (Fig.6) with gypsum content of 47.3%. 
- Void gypsum as dense complete micro-crystalline infilling of channels or large plane occur as a result of 

accumulation of salts rising from saline water table in deep layers as in Beni Suef  profile no.16 (Fig.7). 
- Abundant gypsum crystals as coarse grain dominating the groundmass in lenticular, granular and prismatic 

macro-crystals as in Ismailia profile no.13 (Fig.8).  

   

 
Fig.2. Micro-crystallites of granular gypsum 

scattered in the groundmass 
Fig. 3. Clusters of columnar  gypsum 

crystals  
 

Fig. 4. Inter-blocking etworks  of 
enhedral gypsum crystals                       

 
Fig. 5. Granular , enhedral or subhedral 

grains of gypsum. 
 

Fig. 6. Intergrowth of irregular 
cemented weathered large 
crystals.                

Fig. 7. Dense complete infilling 
of channels 

 

 

 

Fig. 8. Coarse grain dominating the groundmass in lenticular, granular and prismatic macro-crystals. 
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 Conclusion 
 

The accumulation of gypsum as a general characteristic of these profiles takes different forms and its 
content fluctuates between 2.1 to 81.7 %. The powdary form, needle crystals are common in the most of the 
hard, cemented, subsurface gypsic layers are found in the profiles at Hurghada, Siwa and Ismalia, while at Girza 
gypsum forms a hard surface layer. 
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