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Table 1. Some of soil physico-chemical properties in study area

Parent Slope Depth Particle size distribution (%) oHt EC? oc? CEC* Gypsum  CCE®
material position clay Silt Sand (dS.m?) (%) (Cmol*.kg?) (%)
Back Surface 37.8a 50a 12.2¢ 7.25a 22.7a 0.69a 18.09a 22.7a 4.7c
slope Subsurface 36.7a 48.3ab 15.1c 7.34a 24.8a 0.45b 17.8a 24.8a 2.8¢

Gypsiferous

. Surface 37.8a 55.1a 7.2d 7.24a 23.8a 0.78a 19.5a 23.8a 2.8c
Subsurface 35.6a 55.6a 8.8cd 7.34a 27.7a 0.49h 19.5a 27.7a 3.6¢
Back Surface 17.17b 39.2b 43.6a 7.63a 9.1b 0.34bc 8.7c 9.06b 13.8b
Calcareous ~ slope Subsurface 16.5b 33.7b 49.8a 7.5a 11.9b 0.16¢ 12.1b 12b 17.7a
soils Foot Surface 17.4b 44.7ab 37.8ab 7.54a 10.8b 0.56ab 9.8bc 10.8b 14.5ab
slope Subsurface 21.3b 42.3b 36.3b 7.58a 11.6b 0.39bc 11.6b 11.6b 15.1a
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Table 2. Some of soil micromorphologic properties in different parent materials

Type of

Microstructure

Slope Depth Mineral Related - CIF
ng):tfrri];l position (cm Aggregates! S;ggﬁ t(;; Voids®  component*  Distribution® B-fabric (op)’ Pedofeatures MISECA
Gypsum loose and complete
Pn, infilling, Pedorelict, Gypsum
surface Gr, Cr M Chm,chn F’CZI’ ghy’ Po CrL’JES’ 60/40 interlocked plates, Amorphous gé\\/';fgkgj
back , Vu ’ materials, Calcitan, Fe/Mn oxide P
slope hypo-coating.
Amorphous materials gypsum
subsurface Sbhk W ChT/’Shn’ F, Pl, Gy Po Crlﬁs, 60/40  along with feldspar, over growth g'é\\g?gkgj
Organic matter hypo-coating. P
gypsiferous- Gypsum pendant, gypsum over
salty soils growth on calcite, micritic calcite 5, weakly
surface Sbhk M Vu F, Pl, Gy, Ca Po Cr 60/40 nodules, Lenticular gypsum, developed
Gypsum interlocked plates.
foot Gypsum interlocked plates,
slope Gypsum accumulation, Gypsum
subsurface  Fr, Gr w Vu  F, Pl Ca Ch Po Cr gojap  destruction, gypsum over growth 5, weakly
on calcite, gypsum over growth  developed

around pore walls, Opac
materials.

-F-¢ « (Compound Packing Void) s . atws olya> -CP (slamio -PN 5 55 -VU wbaxs -Chm JUs -Chn -¥ scixs -S (598 -W awgio -M =Y ¢ Jslseie ~CrF ot -SP oglanbas -Fr (slasls -Gr . Sl -Sbk -\
Ciyd 4 3,y ol s ~CIF - 6550 b Lasetnali -UN 5 Sl JarohSS o Soliny )5 -CF -8 455 128,00 -PO -0 ¢ cilis -S€ w2y )15 -Ch wends -Ca o5 -GY M55~ Pl o jLewals

AR



WWAA s o) oled Y al>

S 60,5 Sladss

clizeo 550k 8lgo y0 S (S 3el9d 909 S Cluoguas (B —(a0ld) V9o
Table 2 (continue). Some of soil micromorphologic properties in different parent materials

Type of  Slope Microstructure Mineral Related B CIE
iti  Depthcm . Lo )
ﬁ?;ferﬁ al p%‘:“ pih cm Aggregates * F?erggﬁtgﬁ Voids 3 comp? "Nt Distribution S fabric © (op)’ Pedofeatures MISECA
Excrements, halo iron nodules,
Vu, residual of calcareous shell,
Chm, F, Pl, Gy, gypsum and calcite pendant, 6, weakly
surface Sbk, Gr w Ch, Ca Po Cr,Un 5050 Micritic calcite nodules, gypsum developed
back Cdp infilling ~ Gypsum interlocked
slope plates, Calcitan.
VU Crystalline gypsum, gypsum
subsurface Fr. Gr W Chm, Ca, Gy PO Cr-Ss, 60/40 infilling, re5|dua_1l of calgareous 6, weakly
Calcareo Ch Pn Un shell, Fe/Mn oxide coatings developed
us soils ' around void.
VU Lithorelict and pedorelict,
i ' Ca, Gy, Cr, Ss, Excrements, Pedogenic calcite 7, weakly
surface Fr, Gr M-W Cghm Ch, Se Po Un 80/20 (Tubular, Cluster, Sparitic and developed
foot Acicular, Calcitan.
slope Vu, Fe/Mn oxide hypo-coating,
i Chm, Cr-Ss, Gypsum loose infilling, residual 7, weakly
subsurface Gr, Cr M-S Ch, Ca, Gy, F Po Un 60/40 of calcareous shell, Excrements, developed
Cdp micritic calcite nodules.

-F-¥ « (Compound Packing Void) _s , «ius oli> -Cdp slamio -PN 3 55 -VU whiixs -Chm (JUs -Chn -¥ scies -S (598 -W clawgio -M =Y ¢ Jsdscia -Cr  xinl -SP ((glandad -Fr slasls -Gr ¢ S5l -Sbk -\
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Figure 2. Some of micromorphologic features in from gypsiferous-salty soils (a) Granular and Massive micro-structure (XPL)
in surface soil depth of back slope, (b) Blocky micro-structure (XPL) in subsurface soil depth of back slope, (c) Vugh void (XPL) in
subsurface soil depth of foot slope, (d) Planar void (XPL) in surface soil depth of back slope, (e) Crystallitic b-fabric (XPL) in subsurface
soil depth of foot slope, (f) Gypsum loose infiling (XPL) in surface soil depth of back slope, (g) Gypsum complete infiling (XPL) in surface
soil depth of back slope, (i) Fe/Mn oxide hypo-coating (PPL) in surface soil depth of back slope, (j) Gypsum interlocked plates (XPL) in
subsurface soil depth of foot slope, (j) Gypsum pendant (XPL) in surface soil depth of foot slope, (k) Lenticular gypsum (XPL) in surface
soil depth of foot slope, (1) Gypsum destruction (XPL) in subsurface soil depth of foot slope, (m) Gypsum accumulation (XPL) in subsurface

soil depth of foot slope, (n) Gypsum over growth on calcite (XPL) in surface soil depth of foot slope, (0) Gypsum over growth around pore
walls (XPL) in subsurface soil depth of foot slope, (p) Amorphous materials (XPL) in subsurface soil depth of back slope.
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Figure 3. Some of micromorphologic features in calcareous soils (a) Blocky micro-structure (XPL) in surface soil depth of back
slope, (b) Spongy and granular micro-structure (XPL) in surface soil depth of back slope, (¢) Channel-Chamber void (XPL) in surface soil
depth of back slope, (d) Compound packing void (XPL) in surface soil depth of back slope, (e) Crystallitic b-fabric (XPL) in surface soil
depth of back slope, (f) Excrements (PPL) in surface soil depth of foot slope, (g) Halo iron nodules (XPL) in surface soil depth of back slope,
(i) Micritic calcit nodules (XPL) in surface soil depth of back slope, (j) Gypsum and calcite pendant (XPL) in surface soil depth of back
slope, , (j) Calcit coatings around void (XPL) in surface soil depth back slope, (k) Residual of calcareous shell (XPL) in back slope surface
depth, (1) Lithorelict and pedorelict (XPL) in surface soil depth of foot slope, (m) Tubular calcit (XPL) in surface soil depth of foot slope, (n)

Cluster calcit (XPL) in foot slope surface depth, (0) Sparitic calcit and gypsum (XPL) in soil surface depth of foot slope, (p) Acicular calcit
(XPL) in surface soil depth of foot slope.
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Figure 4. X-ray diffractogram in a) the back slope of gypsiferous-salty soils, b) the foot slope of gypsiferous-
salty soils, c) the back slope of calcareous soils and d) the foot slope of calcareous soils
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Abstract

Gypsiferous and calcareous soils comprise important parts of soil resources in arid and semiarid areas
of south of Guilan province. This study was conducted in order to investigate gypsum and lime in the
soils of hilly lands of Aliabad region in Guilan province using soil thin sections. Soil samples were
taken as air-dried undisturbed clods from gypsiferous-salty and calcareous parent materials with three
replicates at two slope positions (back slope and foot slope) from surface (0-20 cm) and subsurface
(20-40 cm) depths. Results showed that the soils with gypsiferous-salty parent material had heavier
textural class than the calcareous soils. The results of micromorphological studies showed that the
number of channel and chamber voids and excrements is higher in calcareous soil due to the presence
of larger pores and more biological activity. Micromorphological pedofeatures of gypsiferous-salty
soils include the forms of gypsum interlocked plates, gypsum lenticular crystals, gypsum pendant,
infilling of gypsum as dense complete and incomplete, and loose discontinuous in voids and channel
walls and hypo-coating of iron and manganese and in calcareous soils include excrements, hallow iron
and micritic nodules, rock fragments, gypsum and calcite pendant and different forms of pedogenic
calcite as columnar, cluster, needle, micritic and sparitic. The fine fraction in both soils were mainly
crystallitic b-fabric and locally stipple speckeld and undifferentiated b-fabric. The micromorphological
index for soil evolution (MISECA) showed that both soils had weak development. Results of clay
mineralogical study showed that chlorite, illite, vermiculite, smectite and hydroxyl-interlayer minerals
were prominent in both soils. Palygorskite was found only in the soils with gypsiferous-salty parent
material.

Keywords: Crystallitic b-fabric, Gypsum pendant, Micritic nodule, MISECA index, Palygorskite

Rahimi Mashkaleh M., Ramezanpour H., Yaghmaeian Mahabadi N. and Norouzi M. 2019. Micromorphological
study of gypsum and calcium carbonate features and clay mineralogy in soils with different parent material
in south of Guilan province. Applied Soil Research, 7(1): 132-147.

1- Ph.D Student, Soil Science Department, Faculty of Agriculture University of Zanjan, Iran

2- Associated Professor, Department of Soil Science, Faculty of Agricultural Science, University of Guilan, Iran

3- Assistant Professor, Department of Soil Science, Faculty of Agricultural Science, University of Guilan, Iran

4- Former Ph.D student, Soil Science Department, Faculty of Agriculture University of Tabriz, Iran
* Corresponding Author Email: hasramezanpour@yahoo.com

\Fv


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv7oLt8IjUAhWF1hQKHbnZC1MQFggpMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19069504&usg=AFQjCNE5oUtoKbZiVcoXRGOfiAvene4acA&sig2=TngiZZXLoE6xq7Abwdv3yw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv7oLt8IjUAhWF1hQKHbnZC1MQFggpMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19069504&usg=AFQjCNE5oUtoKbZiVcoXRGOfiAvene4acA&sig2=TngiZZXLoE6xq7Abwdv3yw
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjv7oLt8IjUAhWF1hQKHbnZC1MQFggpMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F19069504&usg=AFQjCNE5oUtoKbZiVcoXRGOfiAvene4acA&sig2=TngiZZXLoE6xq7Abwdv3yw
mailto:hasramezanpour@

