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3- Plane polarized light
4- Cross polarized light
5- Soft Imaging System
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2- Backslope
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Table 2. Some micromorphological properties of the studied soils thin sections.

Sl S colasSls o)lse o @is s Szl et
* Sl das A *(e/f 10) A L SSe em) >
Carbonate pedofeatures b-Fabric c/frelated Voids Microscopic Depth ~ Horizon
and abundance percent distribution pattern structure (cm)
(Pedon No. 1)) o jlei & S
typ (5%) cry en (20/80) pv, pn, chm sp, bk 8-12 A
typ, n, inf, (5%) und po, en (30/70) pv, pn sp, bk 25-30 Bk1
typ, n, ca, pe, inf, (25%) cry po (20/80) chn, pn bk, ch, sp 55-65 Bk2
(PedonNo. 2) ¥ o Lo + Sl
n(<2%) und, cry po (2/80) pn, chm, chn, vu bk, ch, sp 5-12 A
n(<5%) und po, en (15/85) pn, chm bk, chm, sp 32-40 Bw
(PedonNo. 3) Y o Lo + Sl
typ (mic), n, inf, (5%) ssp en (30/70) pv, pn, chm sp, bk 15-20 A
h.ck, n, inf, (25%) ssp, cry po (35/65) pv, pn, chm Bk 41-49 Bk
yp (mlc/spc),on, ca, pe, inf, ssp, cry po (15/85) chn, chm bk, chn 105-115 Cr
(50%)
(PedonNo. 4) ¢ o Lo + S=
Not determined cry po (30/70) pn, pv, chn bk, chn 8-15 A
Not determined ssp po (30/70) pn, pv, chn bk, chn 22-27 Bt
typ, h.ck, n, cr, ca, inf, (12%) ssp, pos po (35/65) pn, chn bk, chn 60-70 Btk
typ (mic/spc), h.c.k, n, pe,
inf, (23%) und po (30/70) pn, chn bk, chn 87-95 Bk
(PedonNo. 5) 0 o Lo + S=
typ (mic/spc), n, inf, (30%) ssp, cry po (10/90) pn, chn, chm. vu Bk 25-35 A
typ, nfc, n, inf, (30%) ssp, cry po (8/92) chn, pn, chm Bk 78-85 Bkl
typ (spc), nsc, n, inf, (40%) ssp, cry po (8/92) chm pn, chn, Bk 145-155 Bk2
(PedonNo. 6) 1 o Lo + S
n (< 10%) und, cry po (30/70) pn, chn, vu Bk 8-15 A
n (< 10%) und po (25/75) pn, chn, chm Bk 60-68 Bkl
typ (spe), h.c.k, n, pe, nsc,
inf, (12%) und po (15/85) pn, chn Bk 110-120 Bk2
(PedonNo. 7) V o jla + Sl
typ (mic/spc), n, inf, (15%) ssp, cry po (35/65) pn, chn, chm. vu bk, chn 10-18 A
typ (mic/spc), h.c.k, pe, n,
nse, inf, (35%) ssp, cry po (45/55) pn, chn Bk 60-70 Bk2
typ (mic/spe), h.c.k, pe,n, —ssp, cry, po (10/90) chn, chm Massive  118-125  Bkm
nsc, inf, (> 50%) und ?

—(Chamber) ls ;2> chm (channel) JUS ch «(spongy) siulsp «(blocky) Sl bk :(Microscopic structure) ;S s,So Olozstlus *

@ s8I —(Packing void) pv «(Vugh) S, vu (Planar) la=is pn (Chamber) sl 2> chm (Channel) JUlS Chn :(Voids) <l i

S pléw - —(chitonic) 3gS ch «(enaulic) sl en «(porphyric) ., po :(c/f related distribution pattern) <iy3 s

sk o3, cry «(Undifferentiated) ;;lezel und (porostriated,) ;s=s o 2> L= pos «(stipple Speckled) (slab 52 slasd ssp :(b-Fabric)

«(hypo-coating) law ;5 iy h.ck (tyic coating) .5 ii s typ :(Carbonate pedofeatures) by S cxluSl+ 5515 —(crystalitic)

SadS ca (pendent) s 351 pe «(nodule) s S n (infilling) _S.s, inf «crust) el S cr (quasi-coating) clm slasel 53 s qek

(sparitic calcite) _z Ll Salspe (micritic calcite) _x S al mic «(needle shape calcite) e 5 Sal nsc «(capping)
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Table 3. Comparison the image analysis quantitative results of carbonatic nodules in studied regions.

() sl o3l J3la~ olul Sl oIl Sle (um) b 3 a5 o3l
Abundance (%) Minimum Size Maximum Size Mean Size Carbonate Nodule size (um)

42 69.3 511.3 2334 i i
(Arid Region)

14.3 84.5 1200.6 449.8 o i

(Semi-Arid Region)

Csb atng adle

25.2 276.6 1790.2 695.5

(Semi-Humid Region)
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Figure 2. Some carbonatic features in thin sections from arid region- A: planar and packing voids and
moderate to weakly developed subangular blocky aggregates, pedon No. 2; A horizon (PPL), B: carbonate
nodule in soil matrix, pedon No. 2; Bw horizon (XPL).
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Figure 3. Some carbonatic features in thin sections from Semi-Arid region- A: carbonate capping on the
surface of volcanic glass, Btk horizon of pedon No. 4 (XPL), B: hypocoating carbonate on the surface of
volcanic glass, Bk horizon of pedon No. 3 (XPL), C: carbonate pendent on the surface of weathered basalt, Bk
horizon of pedon No. 4 (PPL), D: carbonate typic nodule on soil matrix, Bk horizon of pedon No. 4 (XPL).
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Figure 4. Some carbonatic features in thin sections from Semi-Humid region - A: typic carbonate micritic
nodule on soil micromass, A horizon of pedon No. 5 (XPL), B: Carbonated root on soil micromass, Bkl

horizon of pedon No. 5 (XPL), C: void dense incomplete infilling with sparitic calcite, A horizon of pedon No. 7
(XPL), D: hypocoating needle shape carbonate, Bk2 horizon of pedon No. 7 (XPL).
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Abstract

Background and Objectives: Study of soil carbon, including organic and inorganic carbon (carbonates),
is essential for the proper management of soil carbon on a global scale. It is too important the balance
between different parts of carbon sources in the environment and soil quality. Much of Iran is covered by
arid and semi-arid regions, source of inorganic carbon of soil could be very important and effective to
better understanding of the topics of the soil sciences. Carbonates are abundant mineral in the Earth’s
crust and include four percent of it. Carbonates importance especially in arid and semi-arid regions is
essential to understand the dynamics of relations in the morphological, physical, chemical and biological
soil characteristics.

Materials and Methods: In this study macro and micro morphological characteristics and carbonates
genesis has been done on basaltic bedrock without carbonate under different bioclimatic conditions.
Morphological characteristics of carbonates described in eight profiles located in three bioclimatic
regions arid, semi-arid and semi-humid of northwest of Iran and micromorphological properties were
studied in 21 thin sections.

Results: Chemical results indicated that prevailing increase the amount of calcium carbonate in all three
regions with increasing depth and the depth of the accumulation of calcium carbonate becomes more with
the increase of precipitation. According to the igneous parent rock and position of the studied soil in the
landscape (lack of wind and water sediments) probably the only source of carbon in these soils is CO,
from biological activity and atmosphoric, which provides the possibility of genesis of carbonates, but due
to precipitation restrictions their movement is limited to water depth of penetration and does not happen
the carbonate complete withdrawal on the soil profile. The micromorphologic properties of pedogenic
carbonates in the studied thin sections revealed the calcite coating> micritic nodule> pores infilling with
micritic and sparitic carbonate> hypo-coating> capping and pendant> coating and infilling with needle
fiber calcite trend. Size and frequency of micritic nodules and calcite coatings increase from drier
moisture regime (Weak Aridic) to the wettest moisture regime (Typic Xeric). Microscopic studies showed
that the needle shaped calcite concentrations were present in semi humid regions only. These
pedofeatures also were observed as veins and mycelia in field studies of soils with higher biological
activity. These concentrations probably are the result of decomposition of in voids plant residues and of
settlement of the Ca-containing components of cell walls, and also of the calcification of dead plant roots.

Conclusion: Due to the lack of carbonate in primary bedrock, total carbonate of these soils was pedogenic
and acidification of soil solution by the dissolution of CO, leads to more rapid weathering of basalts and
cations availability for combination and eventually carbonates deposition with various forms in soil.
Powdery carbonates in the arid region were observed as thin discontinuous coatings that represents primary
stage of carbonate formation. While in the semi-arid region, existence of few fine carbonate nodules refers
to the second stage of the carbonates pedogenesis according to Gile’s model. Simultaneous presence of
common to many calcite pseudomyceliums and nodules and carbonatic hard layers (petrocalcic horizons) in
semi-humid region represent extreme stages of carbonates formation and accumulation.
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