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Figure 1. Location of the study area showing studied pedons.
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Figure 2. Thin section images of Bk horizon, pedon 1 (XPL).
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Figure 3. Thin section images of By horizon, pedon 2 (XPL).
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Figure 4. Thin section image of Btk horizon, pedon 5 (XPL).
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Figure 5. Thin section images of a) Btk horizon, pedon 4 and b) Btk horizon, pedon 5 (XPL).

Jlaz! ol ol (FF) 550 o 552 5 a0 CSa
030 FA ol o ceSand 4 bl S e 8
s a3

SIS b ey Gl /TY) S s
L oS s Jdsan ol (S 7 E S s oS
Ve (5 JS8) dil SLS ol Sl
3 A Do S5 Sl andl Sl sy
slacd s ¢l r o sy Js dl e SSU
V) sl el 5155 WS ks L

Sl gl adkie Sl 55 (ol sladisla

VYA 5 /0% /PY e s pss sy S L

Y

3l as 0 CJSL;. PSSl anal Al C\ij:Sfu;

s V7 sla s 5 s as S Bkl
ssa o ds ol 5l Lol L RCW PP
&:_J‘}JSLJ&_A_NJ“ _'_}.ﬂs cg,«&a_w" o ld_w) LSLAJS
Fore g ol CeSanl Ky s 3L o
Al U3 slag Sl s S ol Sy ous
Sl gl VY S Lo S0 5 S s
u-?:'fi v_i_ai 6LA;SL>— BE NGV P W eJ..:.J.DJ.;
Od sl31 el YL ke 5 3 (5D
W}ﬁﬂbb‘ﬁ%‘&&)‘w@ dji



OS2 5 (0502 S35 0

Olomindy o sir Sl IS 5 5ba L(T0) W52 e
30l 058 335 odate gla S 5 fdse
SABTISY R TRCN S I D g W SRCH PP
oS LS e e 3l i
a5 s edd LaKw Jalw b Eel ailan
4SS sban Cles el fages | PR R
tr g LaSiw 3 ol s i sl 56 gla SIS
sy sn s Al s oKyl 4 s (FA) Wil
25 dy 0y el gl JLs 4l s
sdalize ooy 3L LS Sl ailie glaSls
Ll 3l ol & ol Sty SISl 5 eks S
S Ay o Shia opl ply das e 0L 2alS Wy,
aalan 3,40 aibie GaSE s Iy SIS L
sy )l 4 5 S5 1SS 5 sl Sl Sl e

.,\.ZLL;G LS)"L‘ .3\‘3,4 )‘

3TV pon 5 dohen; Gay b s 50 5 sl
(Yerda) 5,50 (A JK5) wsls OLES 1 2e 6l 4 /Y
adaie )33y se SIS 50 (V44Y) U slee
lobd S U 5 bl g e S aador
o) cidie clad S U5 (YA ) W ses
oo JLid s L (Sl a3 D elge
315 (Saw O G pland Jases byl i 5 O
Sl il By S 5 ks ol e edle (FT)
CandS o 2L stiasglis ke o 55 Ko
i ged ) 3 Al e S 5 Lol e SIS
Ll S PN & L s SIS Sl
g s s S e S
2 S Sl 5 5158 (@S S LS
03 Sl S b5 SO (olre S b
Slas S ol Myt il p S Ol lanei
Coil 5 L Lte U gy 6K 53 Gne

Sm Sm
11000 \ S 12000 14
toooo || a . 11000 b <
9000-f | Pa-l 10000
so0-{| | St 105 K 9000
= 1.65 a p,
A 70004 A \ 0T 0g 049 035 033 wiamg B S000 16
< el N\ S g . /\ Ka
£ \ 104 = 6000 \ AN
3 so00| AN o £ o \_/ 0T 049 047 R
oab 4000 \ Jy” ol - e Mg-Et . \ 07 )
4000 4 W JI it - e Mg-Et
3000 i K 3000 {1
20004 | 2000 et K
1000 . 00+ °C Ol -l K550 °C 1000 00+ °C Oyl > - s K-550 °C
10 20 30 40 10 20 30 40
43y 2-Theta-Scale 4313 2-Theta-Scale
Sm
32000 \ 14
25000 \{\ . ol
p Ka
é’ 20000 ﬂ \ 0/.(1 049 0.0 039 033 y
= s Mg
= 15000 .
£ L em
S 10000 S s - e Mgt
W K
5000 =
1000 00+ °C Sl ki K-550 °C

20

30 T

«31; 2-Theta-Scale

(@0 g5 Bk 5 () & &S Btk () ) & 51 BK G310 il g sadi 03 oS5l andl (315 o1 S 55 0o 1 I3
(e ss Ka 5 el T eafa, £ JL Pa (ooiSansl :Sm)
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Abstract

Background and Objectives: Zeolite is a group of anionic hydrated aluminosilicates with a
tridimensional structure which has great implications in remediation of water, sediment and soil
resources. The present research aims at physicochemical investigation, clay mineralogy and
micromorphology of soils along Rafsanjan-Sarcheshmeh lithotoposequence, southeastern Iran.
Materials and Methods: The study area starts from mantled pediments, southern west of
Rafsanjan and extends to Sarcheshmeh town. Soil moisture and temperature regimes of the area
were aridic and mesic, respectively. Topography and geology maps together with Google Earth
images were used to investigate different landforms and geological formations in the area.
Mantled pediment (pedon 1), rock pediment (pedons 2 and 3) and mountain (pedons 4, 5, 6
and 7) were among dominant landforms recognized in the area under study. Mantled pediment
is composed of younger gravel sediments. On the other hand, arkose and tuff are dominant in
rock pediment. Besides, mountain geomorphic surface show high proportion of tracky basaltic
and doloritic rocks. Seven pedons affected by geological formations on different landforms
were described and sampled. Physicochemical analyses together with clay mineralogy and
micromorphological observations performed and Soil Taxonomy and WRB were used for soil
classification.

Results: Calcic, gypsic, argillic and cambic diagnostic horizons were identified according to
field and laboratory investigations. Soils were classified as Typic Haplocalcids, Typic
Calciargids, Typic Torriorthents and Typic Haplocambids using Soil Taxonomy. Cambisols,
Calcisols and Regosols were also found according to WRB classification system. Presence of
Btk horizon in pedons 4 and 5 was attributed to more available humidity of paleoclimate.
Micromorphological observations showed grey radial (fan shape) zeolite crystals with parallel
extinction. Calcite coatings, hypocoatings and nodules were among calcium carbonate
pedofeatures identified. Lenticular and interlocked plates of gypsum and clay coatings were also
observed during micromorphological investigations. Kaolinite, illite, palygorskite and smectite
clay minerals were determined. Chabazite with first, second and third order peaks of 0.64, 0.59
and 0.29 nm and natrolite with first and second order peaks of 0.42 and 0.3 nm together with
calcite and quartz impurities were investigated in zeolitic geological formations of the area
using X-ray diffractometers. Natrolite was the only zeolite found in soils under study and
showed a decreasing trend with distance from zeolitic geological formations. Zeolite in soils of
the area seems to be inherited from parent material.

Conclusion: Results of the study showed role of topography and parent material on variability
of soil properties in the area.

Keywords: Central Iran, Chabazite, Natrolite, Paleoclimate, Lithotoposequence
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