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Figure 1- a) Location of the study area in West Azerbaijan and Urmia along with the position of

studied pedons, and b) a part of geological map of Urmia including study area
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Table 1- Selected morphological and physicochemical properties of some of studied pedons

ol ojlul & 505 5,
Particle size distribution Color CEC
8l Gos (BaCl, method) ol oH EC (BaCly) Gypsum OC CCE
Horizon  Depth o o oy - oy Structure* (dsm+) (cmolmkgd) (%) (%) (%)
Clay Silt Sand Dry Moist

(%) %6) (%)

Profile 1: Fine-gypseous, Hypergypsic, mesic Gypsic Haploxerepts

A 0-8 25 22.8 57.2 2.5Y7/2 2.5Y5/4 1,2;mcgr 7.3 2.24 17.25 24.79 141 175
Byy 8-45 20 128 712 10YR8/4 10YR6/6 2,3;c,m;abk 7.5 2.85 9.2 53.75 032 21
Cyy 45-55 16 208 542 25Y7/4 2.5Y5/6 ma 7.5 3.6 7.2 62.91 0.2 18

Profile 2: Fine-gypseous, Hypergypsic, mesic Gypsic Haploxerepts

A 0-8 25 228 54/2 25Y7/2 25Y6/4 12Nvffigr 7.4 2.13 15.9 22.49 0.66 217
Cyl 8-35 23 178 57/2 10YR7/3 10YRS5/4 ma 7.6 2.66 13.7 39.1 064 26
Cy2 35-70 22 158 62/2 10YR7/4 10YR6/6 ma 7.5 3.54 10.5 5274 045 285

Profile 4: Fine-loamy, gypsic, mesic Gypsic Haploxerepts

A 0-13 30 19.8 57.2 10YR7/4 10YR5/6 1,fvf; gr 7.6 0.95 16.76 12.1 033 24
Cyl 13-65 26 12.8 67.2 10YR7/4 10YR5/6 sg 7.4 2.25 14.14 19.37 0.3 265
Cy2 65-100 32 188 552 10YR7/4 10YR5/6 sg 7.6 2.68 14.31 18.75 0.28 255
2Cy3  100-135 23 148 552 10YR8/3 10YR6/6 ma 7.5 3.22 14.45 19.16 0.27 26.5
2Cy4  135-155 20 16.8 60.2 10YR8/3 10YR6/4 ma 7.2 3.64 12.4 28.82 0.23 27

Profile 5: Fine-loamy, gypsic, mesic Gypsic Haploxerepts

A 0-15 26 218 622 10YR6/4 10YR5/6 12fm;gr 7.6 0.54 14.88 3.33 0.93 183
Bkyl 15-40 25 228 572 10YR6/4 10YR5/6 1’igi<m' 7.5 0.79 14.19 5.87 0.65 26.5
Bky2 40-60 25 19.8 552 10YR6/4 10YR4/6 1’igi<m' 7.5 1.46 15.76 6.77 036 26
Bky3 60-92 26 18.8 552 10YR6/4 10YR5/6 1’i’gl'(m' 7.6 1.7 13.88 9.12 035 28
C1l 92-110 20 188 56.2 10YR6/4 10YR5/6 ma 7.6 2.1 13.01 1144 034 24
C2 110-130 16 198 552 10YR6/4 10YR4/4 ma 7.4 2.6 10.76 12.58 0.23 225
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Table 1 (continue)- Selected morphological and physicochemical properties of some of studied pedons

) ojlul & 505

Y]
Particle size distribution Colcjr CEC
Rt Bos (BaCl, method) oleizbe EC Gypsum OC CCE
Horizon  Depth e o . @smy B Ty o) ()
orizon ept o) " O . b e Structure (cmolkg™)
Clay Silt Sand Dr Moist
%) (%) (%) Y
Profile 8: Fine-loamy, mixed, superactive, mesic Typic Haploxerepts
Ap 0-32 24 14 62 10YR6/3 10YR4/3 sznrzgkgr 76 065 19.27 2901 267 195
Bwl 32-70 26 14 60 10YR6/3 10YR4/3 2,m;abk 7.6 0.82 17.22 4,98 0.69 215
Bw2 70-110 23 18 59 10YR7/2 10YR5/3 ma 7.4 1.12 14.42 9.91 0.51 14
Cy 110-155 21 18 61 10YR7/2 10YR6/3 ma 7.4 1.65 13.68 14.71 0.44 20
Profile 9: Fine-loamy, mixed, superactive, mesic Typic Calcixerepts
Ap 0-31 21 12 67 10YR6/3 10YR4/3 1 ;:‘T]n?;b 7.6 0.57 18.16 3.12 2.07 135
Bw 31-65 24 12 64 10YR6/4 10YR5/6  2,c,m;abk 7.6 0.65 15.55 3.12 0.36 145
Bk 65-95 24 10 66 10YR6/4 10YR5/4  2,c,m;abk 7.6 0.75 13.8 7.77 0.22 215
Bky 95-120 22 10 68 10YR6/4 10YR4/4  2,c,m;abk 7.5 0.85 11.42 11.73 0.22 195
Cy 120-150 21 17 62 10YR6/4 10YR5/6 ma 7.3 11 10.91 14.68 0.22 23
C 150-185 24 12 64 10YR7/4 10YR4/6 ma 7.4 1.46 11.52 8.47 0.21 185

{(abbriviations) (¢ ,lais! e
:CCE (Electrical Conductivity) S xS coloa e lls :EC (Soil Reaction) s 5Ty pH (Cation Exchange Capacity) 5.5l Jols <us b :CEC (Organic Carbon) J1 S s, :0C

(Calcium Carbonate Equivalent) Jslee guuds ol S

(ulexLs) Structure*

losgs ‘Ma (very coarse) wuis,s L Ve [coarse) cus,e € {medium) lawge M (fine) 5, f (very fine) 5, L= vf (strong) 3 :3 {moderately strong) 58 Liews 22 (Weak) caes @1
(granular) slals gr (subangular blocky) ,sa. aJ =S :shk (angular blocky) lsaies =Se @bk (single grain) clalsss sg (massive)

YA
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Table 2- Semi quantitative values of clay minerals in some of studied soils

o s
Clay minerals Rt & L

S, S NS e ol s bl S8 ool <Ol Horizon  Profile
Palygorskite Vermiculite  Chlorite  Kaolinite  Smectite Ilite

- + ++ ++ +++ ++ Ap

+ - + ++ ++ ++ Byy 1

+ - + ++ ++++ +++ Cyy

+ - ++ ++ ++ +++ A

- + ++ ++ +++ +++ Bky2 5

- - ++ ++ +++ ++++ C1l

- - ++ ++ ++ +++ Ap 6

- + ++ ++ + +++ Ap

- + ++ ++ ++ +++ Bky 7

- - + ++ +++++ ++ Cy

- - ++ ++ + +++ Ap

- + ++ ++ ++ ++ Bk 9

- + + ++ ++++ +++ Bky

-<1% ,-1% ,+<10% , ++10-20 % , +++ 20-30% , ++++ 30-40% , +++++>50%-
(Wilson, 1999)
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Abstract

Gypsiferous soils comprise an important part of soil resources in arid and semiarid areas in the world
and gypsum is the most common sulphate mineral in the soils of arid and semiarid areas.
Accumulation of gypsum in the soils affect the most of physic-chemical, mineralogical and
engineering properties of soils and in the most of cases results in serious problems for human
activities. In this research, 9 soil profiles that all mostly located on the gypsiferous parent material in
Nooshi Shahr region, were dug, described and sampled and their morphological, physical, chemical
and mineralogical properties were determined using standard methods. Finally, soils were classified
according to American soil taxonomy (2014). According to the results, gypsum content of soils varied
from 62.91% in Cyy horizon of profile 1 to 2.91% in Ap horizon of profile 8 and each change in
gypsum content of soils followed by variations in other properties of soils. Results showed that the
soils with higher gypsum content had lighter color, lighter texture, lower values of organic Carbone
and cation exchange capacity and higher values of electrical conductivity. These parameters reversely
changed with decreasing of gypsum content of soils. Mineralogical studies revealed the presence of
smectite, illite, chlorite, vermiculite and palygorskite as major clay minerals in these soils. The origin
of illite, chlorite and kaolinite were related to the inheritance from parent material and the origin of
vermiculite was related to the transformation of illite. Smectite group of clay minerals in these soils
have been resulted from three origin of inheritance from parent material, transformation of other
minerals (especially from illite) and neoformation. Palygorskite had pedogenic origin and has been
formed in the soil via neoformation. The comparison of clay mineralogy of soils with different
gypsum values revealed the presence of higher smectites in soils with higher gypsum and palygorskite
was identified just in soils with higher gypsum. But, in soils with lower values of gypsum, illite and
chlorite were the predominant clay minerals and palygorskite has not been identified in these group of
soils. Finally, regarding to the effect of gypsum on morphological, physical, chemical and
mineralogical properties of studied soils, in order to optimum use of these soils, revision in their
management is necessary.
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