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2- Color paling
3- Color lightening
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1- Climolithotoposequence
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Table 1. Coordinates of the studied soil profiles with their elevation above sea level.
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Latitude Longitude Elevation (m) Soil profile No.
30° 05' 21" 570 01" 44" 1960 1
290 54* 10" 56° 58" 18" 2200 2
9@ 51" 60" 56° 52" 26" 2270 3
299 49° 19" 56° 47" 30" 2200 4
209 45" 42" 56° 46" 48" 2230 5
29° 31" 40" 56° 45" 50" 2830 ]
250728 19" 569 37" 24" 2900 7
290 27 18" 56° 37 207 3000 8
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Figure 1. Location of the study area along with eight soil profiles (P1 to P8).
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5- Calcic coating
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1- Coating
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3- Carbonate nodules
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Figure 2. Thin sections: (a and €) carbonate coating and clay films in 2Bk horizon of soil profile No. 1 (XPL);

{b) carbonate hypocoating in C horizon of soil profile No. 2 (XPL); (¢ and d) nodule and carbonate infilling in
By horizon of soil profile No. 4 (XPL).
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Table 3. Classification of the studied soil profiles based on two different systems.

Febe) alss ol g (Teo¥) alge pduaile £ ket
Seil Taxonomy (2010 WEB (2007} Sﬁlﬁ"me
Sandy-skeletal, Gypsc, Thermic Typic Calcgypsids Pisocalcic Gypsisols (Ruptic, Endogkeletic, Arenic) 1
Sandy, Mixed Superactive, Thermic Typie Calcigypads Pisocalcic Gypsisols (Fuptic, Endosodic, Arenic) 2
C oarse-gypseous, Hypergypsic, Thermic Typic Calagypsads  Pisocalcic Hypergypac Gypssols (Endoaremc) 3
Coarse-loamy, Gypsic, Thermic Typic Calagypsds Caleic Gypasols (Sodic) 4
Coarse-loamy, Mixed Active, Thermic Calcic Petrocalcids Hypocaleic Endopetric Calcisols (Rupte, Sodic) 5
Fine-loamy, Mixed Active, Mesic Typic Calcizerepts Hypocaloic Caleisols (Endoskeletic) 6
Ewe, Mesic Typic Haplohemists Hemic Histosols (Calcaric, Evtric) 7
Sandy, Mixed Mesic Fluventic Haploxerepts Fluvic Cambisols (Calcarie, Episkeletic) 8
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1- Amorphous iron oxides
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Table 4. Results of mass magnetic susceptibility and iron percentage of the studied soils.

ot ¥ ]
o 15a Aa %™ Bifins FegFe,  Fe, Fea B3 sl i
Fe Fe, /Feg e

10°% o’ kg ot Depth  Horizon Pl;i'_le
3015 3891 4689 D62 047 034 046 024 07 0-15 c
597 5955 6872 025 075 025 061 021 083 1540 2Bk
6271 6249 13464 035 089 0.10 076 009 085 4085  2ByC :
6719 6695 9401 036 080 0.20 045 011 057 85120 2¢
6003 598 6841 D38 049 031 040 018 057 0-10 A
5829 581 6388 033 036 0.13 061 010 041 10-22 c
7095 7084 8062 015 083 0.15 060 011 071 2280  2BkC
3272 3252 5709 D62 074 026 050 018 068 80100 3Bk )
3352 333 7432 065 086 0.14 065 011 076 100123 3By )
2206 2191 4667 D70 085 0.14 072 013 085 123153  3Bkyl
1348 1332 2572 016 080 0.20 063 016 079 153200 3Bky
2062 2048 2266 070 096 0.04 076 003 079 200220  3C
3206 3185 3733 D66 085 015 070 013 082 0-8 A
2536 2527 3019 035 085 0.15 065 012 077 828 B
1698 1696 3605 011 080 020 046 012 058 2861 Bly 3
1968 1950 10213 093 086 0.14 073 012 086 61102  Byy
2307 2292 4146 066 092 0.08 088 007 094 102120  Cy
3914 3897 6233 045 083 017 060 012 072 014 A
2203 2198 4208 022 088 0.12 088 012 100 1442 Bk
1725 1711 3439 081 086 0.14 075 012 088 4290 Bly 4
2061 2049 SS61 D62 080 0.10 074 008 083 90130 By
2342 2329 3878 058 091 0.09 060 006 066  130-150 c
2596 2566 2766 117 085 0.13 074 011 086 0-4 A
2741 2712 2004 103 087 0.12 073 011 083 416 c
3510 3436 3911 D68 090 0.10 083 009 092 1660 2Bk .
3456 3443 3825 038 085 0.14 063 011 073 6085  28K2 )
713 706 1348 102 059 0.41 012 008 020 85130  2Bkm
2304 2293 4691 050 081 0.18 058 013 071 130185  2Ck
4031 4009 4491 054 090 0.09 123 013 135 0-10 A
4153 4140 4823 032 082 0.18 072 016 087 1024 Bl
4205 4183 5136 051 085 0.15 072 013 085 2450 Bi2 6
4733 4716 5138 037 088 0.12 095 013 109 5070 Bi:3
4758 4738 4963 D43 038 012 095 013 108 70120 c
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Continue Table 4.
Lt oJLu.:L
Yoz WS ra Yo FeaFe, Fe, Fey ol
Fea-Fes (cm } = ik
Fe, /Feg e
Feg
10% o’ kg () Depth  Horizen P;’i‘le
701 68.9 14532 1.56 0.33 D.66 012 0.21 0.32 0-30 (o]}
054 947 1352 078 039 0.60 024 037 061 30-60 0,
1624 1614 2079 0.63 0.39 061 0.23 D.37 0.60 60-90 Bg 7
168 6 1675 1008 0as 0.40 0.9 034 0.50 024 90-120 Bg
160 6 1670 1813 0as 0.40 060 019 043 071 120-150 Cg
2965 2041 3546 034 091 noo9 129 D1z 141 0-3 A
3202 3187 3665 0.46 090 010 1.17 D13 139 5-20 Bw
3417 3388 3074 037 093 D0& 162 011 174 20-40 By g
3715 3604 4333 0.56 093 D06 1.68 b.11 179 40-70 Bws
3470 3451 3015 0355 090 D1z 093 013 108 70-120 c
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Fey= Iron extracted by citrate, Fe,=lIron extracted by oxalate, 5 =mass magnetic susceptibility of samples with low
frequency, e =mass magnetic susceptibility of samples with high frequency, f.=minerogenic magnetic
susceptibility, 1®=frequency-dependent mass magnetic susceptibility.
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Table 6. Correlation matrix between color indices, and shapes and different ratios of iron.

Fe,/Feq Feq- FeolFeg Feq-Feg Fea REr T HI

1 HI
1 0.48** 4
1 0.53** -0 B1** Rr
n3i* 0.13™ -0 46%* Feg

| 0.96%* 0 36%* D.15™ -0 50%* Feg-Fe,

1 0.71%* 0.55%* 0.30* D.21™ -0 40%* Feq-Feo/Feg
1 -1 i ok -0.55%* -D.30* ) ) i 0.40** Fe,/Fey

T L

.L.-Lu..a JJ:.. Ay Jf'_..n.& Jafl_‘, J3 g Jlau_.'.n.n J_"‘:.'.L:rn; "—:'L'._s"' _,l;u.'.u des ja 88 4 40 ..'Jl;‘...Jyl (‘:-"Jh SRS I

SRSl (e e ja Sy arls SRr o) 0 g e e s S el =T il e fdae ja S el =HI

* and **, significant at 95 and 99 precent confidence levels, respectively. ™ non-significant.

HI= Hurst redness index, T= Torrent redness index, Br= Alexander redness index.
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Table 7. Results of modified Harden index for the studied soil profiles.
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Abstract

Background and Objectives: Soil scientists have developed different mathematical equations
and indices to be able to quantify soil development and to organize soil data. Soil properties will
change during the soil development, which some changes can be made in the form of
mathematical relationships as soil development indices. In this regard, soil morphological
characteristics and laboratory data; have been considered by some researchers. Besides,
attention to soil micromorphology as a method which can be associated with evidence relating
to the sequence of pedogenic events and the processes which are not detectable by laboratory
and field data, provided other developmental indices. The amount and distribution of extractable
forms of iron m the soil profile are also indicated the stage and degree of soil development. The
main objective of the present research was the comparison of different soil development indices
(including forms and ratios of iron, magnetic susceptibility, color indices and modified Harden
Index) related to different soils located on Kerman-Baft transect.

Materials and Methods: Eight pedons on different geomorphic surfaces were selected during
field studies. All genetic horizons of selected pedons were sampled and were transported to the
laboratory for physical and chemical tests as well as magnetic susceptibility studies. The
magnetic susceptibility of prepared samples in both high (yhfbulk) and low (ylfbulk)
frequencies was measured by a Bartington magnetometer in soil science laboratory of Isfahan
University of Technology. Finally, the percentage of frequency-dependent magnetic
susceptibility (% ¥/@) was measured. In addition, undisturbed samples were taken from a
mumber of horizons for soil micromorphological studies. The thin sections prepared for soil
micromorphological studies were studied and interpreted based on Stoops guidline (2003) using
a HP polarizing microscope.

Results: Moving from Kerman toward Baft in the studied transect, due to mcreasing trend of
elevation, more lnmidity was observed. That is why, pedogenic processes were also increased
and iron forms and ratios showed this development trend regardless of local conditions. Due to
effect of parent material lithology on soil minerogemic magnetic susceptibility, no significant
relationship between this property and soil development indices was found. Correlation of
various forms of Iron with three color indices of Harst, Torent and Alexunder showed that Harst
Index was better than the other two indices for the study area. Moreover, since the parent
materials of different pedons were not the same, the modified Harden Index was not adopted
with soil development trend.

Conclusion: Regarding the relationship between evolution and the age of the soil with various
forms of iron, increasing the crystalline iron oxides from soil profile number 1 (dry climate) to
soil profile number 8 (moist climate), represents a further evolution of soils.
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