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1- Inherited clay minerals
2 - Neogenic clay minerals

Lolyor Jod 55y 2 0ad JiSts SoSB )3 Jg (o) ¥ 3925
Slalllas 3 .05 3525 (Mo )d YF) Loy slde o b « Siwdwlo
dloo g9y y= 03d LSS lSE )5 (V) hlSen 5 ()luls
2 g1y (Slelyd iy 5oy clw ojll o &lyd (555,50
OB A B8 (b5 b CemnblSn ) osel 2529 4 slaS
Ll 00

95 2 g PLe dlge &5 035 (B (3) )lSan g gyeeST
oSS atl 5 53k ldl (58S Jolo b o « o, Ik
5 o Sasb Loles (1) ohlSan o Lisl 5yls b o0 anlllas
UM 1) Kid o 5 St ol ) ol (S lewd
Salen w3l cod loj g 4 48 Wil e o) Sl ke S
sy a1y Sal 5l S 5 4B )15 (58 g abesd
slaSk » Sal e oreS 25 ol () ol s .3)51;0
sl s ol Sl g (1o VO BY) cp)d clasjlo 5 Jols
Dy 393 (Ao Fe B Ye) sueggd g (Sl clasjls jl Jols
Gl glinl o polie cdale 1,8 Lo (YY) o) Ken g cun bl
5 i Kicw jd Ogldi b e calidrs (glacuadge o S @l)d

iz S sanaib 5 gaued) (YY) o, Kan o 318!
SS9 9 spledlge b bsyel) (s 9 )5 095 a1
P SB Joold o0 S s & (o Vlces S ) e
o3l S cands Mol il o S0yl (giund s
.C.;u.u‘ LS)JLG

oy S o5 4 g ol Sla S (SB S5 wre i
Opr—p—teo «SLA oaad Sl sl opl olols & s
S o pio g obond ( S5b slajls e (LiSol,
o5 Sl s (S gla S 55 (il b il s
s sLabsy 5 69— slads—eyd s 5 (2le
oSan 2 5 S ay Juusley (2l o155l 5 sl
Ol 5 Ao wle (ala Sy 9 yiud g pewly oS 33)5
<\_|a.g‘) c_‘a)..a_nrbf ).»pL& )IA.S.A 9 05.3.9 C.‘a.w Sk ]ol.w.u‘ 9 uoLwl
L pg—e 2 93 SLS Gla S g5 g Gl b (sosiins
2 29390 sla SLS 5)50 ;5 aLST o il o sl e Mol 4
So9=d 5 oY S Il (o pasis j SB els
Lol

S92y do Oygo Az dn SLE 3wy g S S sk



¥4 e leadd ST by S wbiih SIS g oy addo, Sl

Sl dilate LS il jio oo Y1+ Lasgio yobody iYL
Alee Sojo (il mady 9 S sk meiy b

o3l 95 i ¢ J95 )55 9 (g o3 oS e ]
¢O_5)ST d))l_n >|9_a 019_;.9 4 u_ll)b 9 Ca_u‘)f Jvel_w d).)l_n
A003,5 Ol 565,55 (gpla dlgs lgie d codgubel o
il o Ly gy algins (3o 03 i (sl S
lmlns Uy (lbas «SUs uald gedaus b gl (gdismd) g ducsie
Lo o3l ol S5 4 p5Y 03,5 s (Vo) 1K el (g0,
s 0392 1?).) S ‘_SJOIN

W g 9 2lge
dalllas o ) go diloie QLAY (&I

b caalllas (gl syole dlge g9 po) g Simgl B 4 d2g L
90 Jold i (clodgi oo cddlais il ppej duids (538,5 Jlas o
ol sy g Jowylea bl Jlod 53 3,5 5068 9 Gl e
silw ) g5 gy (o8 Liwd Coluns v yude .(V JSS) 00 )3
Srog S e alold > aslllas 5y5 0 dilaio ol awlid yo;
A9 Cwl =)0 Iwo}.lﬁf YA« Sl u] L;u)m Coluo ..).))fda
Slagsye 5 (b B0 A Gl slasb Jolé
S50k e 9 485 )15 Jled TV VT YRA L

(ol 80s (et (g y3lo dge I IUS 2 ou 485 Jome) daxlllae 390 dilhiie Canrlgo ) JSWO



WAL Jlo bl — s Foylods FF ol S g 0T 4 s £O

o el oas Lygl 5l sael 339 4 S gl S 5l
02> Jed S jladlols (s SB 5 oy dop> oyl (0o
g0 eSS e p3 bl (i) Gl S al g 298
9 0y e (a8 g Al Oglite (gl i S b adlllas
ClS Sins 59y yr odel dg2g 4 S )3 (35 (i iy
SLaSLE )3 iy syl (508" g (i )13 392
S D5 g 013 CunnilSn 5 Sal S g9, 01 St
Ond 9 Jed 5l ool SUS 50 lawgio jsbas o) S jlade
Do oa 0400 Cdaubol (£9) 3o ol Sy Sy ol e
S iz 09,5 dw (59 g o JSt5 (S (o sl
SLaSLE > cdiw g () oopd 6k (i d oo (LS
S92y dn SE > gl o (3265 g (ge) SoSis | alol>
sl jl dols S 50 e 0 005 ()3l S I ouel
il S ) o oS5 clacSs s 5 oy e )]
2 S G2k e o s 5 el (215 s )
Cnglio cel a8 ol ol 39 ails by g cudl S K Hlis L
(F) 980 (Swlgn ply > S ol i

Sal (e (p iy 3980 0aliio V Jgiz 3 &S j5blon
demga SB ol ke oy yieS g Kol Kiw jl dlols S )
o S cpl 9 sl s 45 a8 313 349 sl )3 51 kel
09 Sl > 4 sk e oy o a5 4y ilate £9590
Gy Kol 2oy o] ) alols SB g ) Il S
S a8 3yl (S50 )l Sl end S5 S 4 s
dibio  wl)S laKiw )0 (F) 29d 0 Comme (gl i
2 aS I cewl 2 d5a s (1SLie Ca0 l5se dnlllas 390
ElaSs 5 (F) ccl 0+ 3 G ol ol Sajle slacSi
i (P @8l > Qla BB ol (lie cadlllas 350
2 AL Gesl Pls cud)l (ol b lasiye o Wil (Boe
prolty 35 AT g 515 rly Gl GLS (Sdlgn 5 oY )l
4S5 gy GBS > LIS jobo 4y 0l oo ] Sl Lo 3 39250
Opidiog oda B el il e s 1)y ) e oyt
SAdlgr o by g oo gdge (Do LS ) e
J> @ gy oS jlalol (S g2 g0 (sl ) it
AL adlllae 3)50 Gblie plu 4 Cons dagl 108 Cuoglio

Syl lde (pyidn g (pyieS s 3)90 S
5 Cl)S laSiw jl Jolbs SB 3 y 4 Sel Jls
oo 45l 3939 L il 5 ol S 55 aal s & Il
oml @ YUl (VS ) ol CoiSonal ol

‘;A&.fa:thﬂ Oladlos g S g Shiw (g 4la padh gai (0
Py Sl izpen 9 Ll slag SB sl 38l oolos ]
Clon ;> SIS claabges Ll )3 .cd)5 O g (60 paiges bl
03> jome (6o duo ¥ S 51y 5l L 9 13,5 Sis ol
s (ool S5 Slislej] plosl jglateds S (sladiges 2305
wlada¥ o ol clisl g SLs codl sy § ol Jls
SrSojlasl S awlxe pleg)dn gy 4 dald (sl Jidg
Jie yio polas by O 4 S0 4 ) ojlas p S Sl
) ojlas o (S5l colia 5 8,8 s Corning 220
94 (65503l CC-510 o griw colis lawgs ol S
Pl cd )b a8 pusna ol S Sl a0 YO slod iy
posigel Sl Ly (anges 5 pao Slial L bl (29, 4 5518
a Sal o (VF) S STy ooy b JTodle doy> (V) 1 duasliee
B gl 50 0 5501 (V) (235 ysml 55
oedd oKwd b g (YY) (650 kac Jloy O paigel bl b Gl

43,5 ¢81,8 Corning 140 yieq58
S S gy 5l ookl b dagl yiuw S g a0l #5165 clo 53]
WinST O 5l oslazul b JI esle Cls (pPH=0) poiws bl 430
oo Syt B L poinagll o oml (glosunSt 0 o |
W plodl o3 ¥ s Sl yS o g ped cobiaanly  pH=V/Y)
oy 1,15 gy s jobdy Ko 9 SB sladiges o,
Sl Slolass (epan 55,5 £l Jloys S meieie )8 s
paliy b odds gludl sladiges 3,5 ol do )y BB+ oYY+ Y-
a wo e b o gludl sladiged g 13,5 Jloel el 90 Gto &
i )5 o JgptlS 5 Jy SISl Ly iSlis 5 b
oSSl g3 il oliwd lawgd cls o o 3> 00 ad slady Ml
L oads gludl sladiges .8 )5 5138 4y 355 350 Bruker D8 Juw
L4 adlllas

Al slag ;S gl (G
5 et gla Sho il (Bp Seill 4 by e @l
0ot 9 (53l dlge Sl IS 5a g9y a0l g S ol
o olan .ol 00 03,91 Y Jgan 3 Jueld pdans B Lyl (caisod,
S ey JB e el gpdle dlge 13 £al 98 o0 02D &S



POV o JuSid gl S b SIS g g dliab. S

Lol (53, 3 Sglisio 5,0lo dlgo 1 abols BSTS LS SIg TB lossd 5 (So38 SBT3 J] B b ) Jpie

)

- - o i~ 3 - ¥ =
s 33 2 3 2 9 3 b 47 4 gg 14
2 = < 3 3 9 % < f)/ 3 E
Loamy-skeletal, mixed, active, nonacid, mesic Lithic Xerorthents il )S (g9y oad S S
A <=\ ) \-/Y YA/A SL Y IV NANAS iy sy A
BC N-Yo vy a/f AY/Y LS /0 - - - V-IA Iy
Loamy, mixed, super active ,calcareous, mesic Lithic Xerorthents il gy 0 JuSis S
A -\ /Y \#[0 FAIY SL Y\/o YIA AR -y Y.l8 a¥/\
BC o0+ Ao \¥/0 Yv SL YYIY - - - \AAx Y.l5
Loamy-skeletal, mixed, superactive, calcareous, mesic Typic Xerorthents Sal K 69y o JuSis S5
A Y- Yy ya/y YAD CL Yviay A -FYY -Is YVIY YAAD
Bk Yo=Y YA Ya/0 ™Y CL o8 /A </¥Y- -[0A /A WA/o
Cr Yo-5- VAA \PIY £¥/0 SL Y\/o - - - /5 Yy/Y
Clayey-skeletal, mixed, active, mesic Typic Calcixerepts e 59y 00 Sz S
A =\ ¥a AR Yy C Vo A <I¥YD Nivd YY/\E ¥.5
Bk VO-Y- £Y/0 ¥ vEIO C YWY IV <YV -/¥0 a/0 AWY/0
C Y00 Y¥/0 A1 £1/0 CL A - - - VAIY A
Loamy-skeletal, mixed, superactive, mesic Typic Calcixerepts S (g9 0d S S
A ) \0/0 AF/A AN SL Ao A Nials -Iys VAN a5
Bk YO-Ad 1\ Y Iz SL YWY A DA -IvE \EIVY AIY
C A=Y - W0 WY/o vy SL /Yo - - - Y5 V-1
Sandy-skeletal, mixed, mesic Lithic Xerorthents CaunncilSan (59 0 JuSis S
A -\ \. a/0 A+/o LS AL A Nians AL £l ov/a
BC \Y-¥- \¥/o 1o va SL ) - - - o SN
Loamy-skeletal, mixed, superactive, nonacid, mesic Lithic Xerorthents Cdgnbal (g9, oad S5 S
A ) q \E[0 Y¥/o SL i Vs Iy -1d NA Y-
BC Yo-¥0 Vo Yy £0/0 SL /0 - - - vy Vo

How siomin) g Jouw 0l diwly 90 10 LSB (gaiod, s |l

O3 s> 5 05 L U 68 JolSS o3l o 6,5 0 )18
5 595,55 ol GlacKicw (g9, p dhols (S cula
e 5o Lol caiily o (SLuSS (ga0d) (glyld 09,5y pdaw b i

3L o5 o ) Jpie) sl 48l S oy 2oy
g5 4 Ol ol Jdo 48 wms e (s (I3l (es
o=l &S Cadls ke S cpl cdw (350 0 39390 sl S

] 00 =% 0@9)_»



WAR Jlo T =y Foylods FF ul> (S g ol 4 pis £OY

SL ol 3 ca )l s Lo )l o S sliie €5 ol
s9ies Jols LaSlo ol 5l lnditune o JS ISl 0392 355
39 Coign bl 2SI @l &S 039 498 I S, aSLy
Codgr o )5 oy B 3 cull)S K 3 ol on
clicie (gl cuSonl SIS Lol X9 oo 4355 o IS 4 Jguial
039 )i (Sdlgn Lulyd oS (o 38l )3 9 ABl oo (S
e 33 ol e Sl g 00 s Sl 4 o S
S g (g0l dlge jl B basye JIKSI) ol oiids dzwls
2 (A) Sho iy (wlosiis 03] dlie loxio Codgime
P edss eyl blisee s SIS oS adlllas
HLSan g 525 5 3,5 odmlite )3 5l oad Sl claSs
slass ol el y Cdos ooyg wutd g8 s S 35 (V)
Bl3 S oS el 5 51 Lol
oS Lo ol (¥ JS) e S jI Jols S o
i S 53 3950 033 5135 9 CdsS (00)9 i BlS
2 B az 55101 5929 Jgudal § o)l cidgls (oSS
i g o8 O3 5 el g sod 03 e St oy S50
o sy (awolid S Slllls blyl opl jo a8 ol aidld 2954
Jhan (b S K90 3 (Jb 53 980 Sl ) 9
o 3 ol dgrg ple g sl (sl Lo ) pg 1SSl Ve Al s
9 JayeelS loss 53 pg eSO VF al8 blusl e 55 9 mete
CdsS er9 S s)lde Ylainl (JeSl il slas )5 o] bl
9 SIS Bos > Sl 5 cutdgls BlsS Gl (V) 30 3924
P Ll 0ds Sy Sl (Ko diged 3 Sl joa
Jrolb odes yobar Glgie 1) ClsS )9 S g Lol il S
Ol ) (S)lg sltin do ST iy o)l 5 e (S3lgn
S9) =295 wldlas 3 (V) phlSen 5 (o9l 2,573, MolS
ool Uy slacS15 )5 (S dags 5 S bl ) ol
il 1) SIS 13 39mge el SIS (e 5 Sl Kas (0o
ela LS (Sl S aigs 1 .03, pel 316 5 oIS el
Jalols SB 55 5355 00 013 e g CutSansl et gl ey IS
P LalS ola 3529 4 g b5l jpan b SIS ol 55
S Lol den «SB bl sl juis pie g i diges
) e g cald s 4 b JS0S) dis 3)lg5 sliie (gl

(w] R o.)”]

1- Chloritization

dg g dn SLS 0ad 0 000 LSl (gaody ;o gles ¢ old
09,5 325 o 11y sak03 3 gl (Sl i (g, 2 04l
SLE (00000 (s Cuatl 00500 LS goud50 (pl D o lis
Al e Shial gl (0 5 Jeol) (b gslaw

Jeold o j3 S ga0d) g0 (650l o3lo p3l 4y (g0l o yldire
.(Y‘\B YV) .\ch.))f o)Lf:‘

3529 4 SB 5 ik S oy sladiges el

3y bl as an g U .canl osd ool olis ¥ S5 55 )] 5l ol
WSS ol 0 aS cd)F dos o e bedslSS ily ol (al8)
S0 SB35l 35?5‘):)\95 9 Cuid Sl cuiSoml w8 sla SIS
CuiSal 4 a5 Yleis! g azilis 39 SB ol (oxdaw 38l 5
O e 29 00 0000 1S Hlde & Ko dos S )0 Lol el 0
LS 5 099 o8 I & ol (San S ) 3 Km I o5
33 poyiaSSl Vo al odmlite pue (5) aib il Kiw Hlis b 5
Lo Hlate aS0I Yol 2,8 an gl (g oo Judd 90 4 1) K g
9 4> 329 52U jlewn b 0395 39290 Siw diged (o) (A0 5
2 Koo &Sl pgd il 0355 (gloliss BB uSSl g55s gy lawgs
Las aSo) Jdods (Jg atily 099 Koo dig0d 1y 9 Sl iou
D9 g0d 03 eSS Sy 3 485 )15 adllas 3)50 () S50
S5 Sl | St 905 iy bl pte >
5SS sl 11135 025 ) €3 5l sl S o
g dalgss 1 blusl 4y 06 55 g panlS il S blucl 4,08
dged L)"I Pl ol uﬁ...m ‘L’,‘.’.‘J;@)g 9 Wg.o.w] IpR> g (\A)
Ol 38 slaod, J 55ssd (110 5 Y A ) S IS 95 sloos,
2 Ko S8 393 pae 4 dngi LL(VY) diten oyl 5 e S5y
Lalises IS 29y ;S0 45 oaiite 5 preslty (slo)lasd 53 pg il
9 Sl gn 9 — SIS cuiSansl = oo el gn )9 — e plaiel
G 53 cuSorl [ial38l piomen 5 (V) sl CusSlom] = IS
20,5 S Ko b g o IS 5l cuaSanl cunl ouds cely odaw
0 4590 >SS g oIS BlsS Sl S gl 4 d2g L
2wy o 4 Sl S b S oyl sliie il S
P L (V) 90.0Y) olSiagy plo by 485 ploxl Clidios
oy S 9 SIS ag0i 3 Lo S plojen joi (185 s
Gy y= 0dd JuSis SB s canl osds ol )l b SIS slice



POV o JuSid gl S cwlinh SIS g gy dliab. Sl

2000

1000

2000

1000

o
-

T~ 123
-2
7.1
-

o

f/\L“A___f
I‘

L

k
ma-gly
R
mg-et

|
- L |
-

|

0

| ! il
i
e “J \"»WLM_I@ i
: «—JL.\J xw@
i G D U
i I R
cot Rl
i . i
o 0 G A A O s e WA

1] 0 40

20, Cu ka

Sge3 M- ey jrio b gled] iges Mg LI S (g BC 381 (0 A 381 (W1 o 51 Jools S g CI5L S oy SBEWIS 5y —F JSU5
B0 5T Mo o 5 pal b £L3l Bsed iy 4 K550 K330 K110 K «JypuslS b gled] 5550 3505 mm@-gly ¢ JsSulS sl b £L3) e

Ll «SB ol sla 38l oy it qommlty (sloylod 5 unl 200
o3 Lt Yloinl &S 35 oo 0135 pg Sl VF 5 Vo Lawlgas 31,
—Ca)S Ly CdgSinyy e I8 plaial balisee (sla S 3529
9 Bos > CaiSoul lalj 8l angr L (VF) ol oSl
sliie 93 Gl e S S diged )3 Sl 2929 (e
929 e Jy €85 a3 caiSend Gl 1y (SS5s 9 Silg
9 oS K 3 SS9 3)leS e I dSee sla sl
Lo SLS ol L.ej OAd ) wgwte putl pie g SB sla 58l

LBl oy &)l 4 (gl o3le Il

ol )3 ol

SLs 9 Kw )2 d>90 (W) duu_ﬁ)li)u»‘)_’ & L}fw) BEl

S oyl 13 35390 oIS g5 0 013 S Kiw 1 okeldgz 94
VY 5l adads coas il58l L aS cul Jlyalsl g5 g )]
WA G do ald olodils g an 000 Oyl )3 pgyinsS]
]o}.g)n LSLQ’W“’&’L)"‘)" 5 .(\Y’ 9 \Y) dgd 0 R P9)I.w§5]
B0+ ylys )3 gy ST VY als | olS Gls (Sl o) 4
o=l el (VY A) Cid S pouws 03y ald 3939 pas g 4>y
Slinlojl a5l ol ol jslatoas § 33l JSio | SIS
Hlos jlosliwl Ly lisn sl bawgs Co S Gl aisle ¢ JueSS
el Liagin cpl o o wisb o cuidlS blug! 4l DMSO!

1 - Di-methyl Sulfoxide



WAS Jlo obT— o Foylods FF alor (S g f 4y o5 FOF

2000

1000

600

500

400

300

2
o | [
- = ke d
“ £
4 10 2 k] @
20, Cu ka

iy

40

mg-et
L
) 0

4 0

20, Cu ka

S 3 39290 Wi o Jad S (3 «C 331 (g Bk 381 (0 AEE (W .41 (595 39 05wd JaSuid SB g Jud () SRCUIS Wil yy —F IS
el Y JS5 alie

=t A e grdel Sis igad > IS ol gy g Al 0
039l caals Jods 4 Lo JSs) wisb o Sy sl g0 ()l
(ol o

SSB s o lis bdiged ) ity (el S mls
ol LS Sal St g S o3l sloSis ) ool
opl e oy i odel Cundts slaald s 4y a5 Loyl Dy
(¥ JS=d) oS g be 03bo (59 008 iS5 SB > S
01 el S 5l Jols SB pd o e o yieS 9 33,5 oo sdmliie
D90

1 Conile K ol S ey slacasls il

Ol 0s2 g ol Pl 5 Co)lS e o S g Sl
odlo & Lol cliio cliyld D935 ot ComnilSsn s diges 3 o SIS
Siw oS ayg (S joas pie ol 39 o0 03b Cons (550k
9 Sow LSLN-’“"&Q:")?. daxlllae l.» .)9..%50 o) J}u&oi dlo)OU)
S glasil p gl S s cdless auier sl e gls



FOD o JuSid by S cwlih SIS g gy dliab. S

E=]
g
g
[
E=]
g
=]
g
~
E=]
8
) 1
e o
=
S .
=<
v k 550
a0 N k330
k110
18.2
k
100 ¥
.' |
o mg gly
w
©, !
mg et 000
w0y
o il I
o Te mg
H '
o o
4 10 - i)
20, Cu ka

—

X
20, Cu ka

el VS5 dlitio oSS

(¥ 5 Yoo s ks plsisd) aibie d9290 (555,55 sl
g b Sl (S Lol a8 ) cobl (V) 5
sloul sy syole dlgo jl (SLE cubl odas (31) Ksld Lo
95,5 ylaSiw ool Sy d S lo yd 06 0
Oliee 7S 5 CongdlSin jl Aol S5 5 Ao ke oy ity

A5 013 LS 3l ol 3gmg 4 ST > ]

S oasl 3929 an ST 5 s 0)g o oy By

S50 ConpdlSis Sl alols SB35 o i 258 9 S St
a8 iy 5l () g2 g Jemstish 5 (V4) it
L oS ) b (365,55 sacSian 51 Ygamn LSS )3 gl ol
e by Moy oo ) 4 )3 (SaSis b (56555 bauwgie
ooy SaSt §) dlS e clocSs C Y & bgyye e IS
Slalols slaSEBC 4 C slazl O] Ol O3S g !



WAL Jlo bl — s Foylods FF sl (S g 0T a9 pis £OF

slaSLe 3 5 4Bl e (Sjedn ob g Sl Ll Gy o2
e Vil GLS ol el 5 el § S jl s St
Silas elite sl Sal St 5l Jols S 3 9 )b Koy
cliie ()l e cdgmiol I oseldgz g SB 5> culgS a)g Cansl
ol Jid g CansdlSin 2 00 Sl slaSB 0 5 cul Sl
s> aShl & el bl oo (Sjey Lide (gl Yles] SIS
g9y JSiia b 1) bl (Lol g8 cnyg 9 CuiSomsl (lajon
5 Srigblal Glive joud i Y Sl (S5 (e 45 o
Lo 5 Slolis ¢ pioed ib dute Sl 0 S 0 b S L8,
S5 alatio Slalllas § S 5 gylo dlge b g s iy 5

8 35 4ol

(S sLa SRy ) (A JB e sl dlge 3 g9
03903 dbul S (§400d) 9 (o) dl‘a’u;’lg )‘J.B.a 9 &P ‘Lg:Lw
Hguo sl ol 5 ol iy (5518 5 85 0 )13 Hgms Sty
d9>90 LS‘J”‘SB (§A0dy 4D &9‘.&5 .CML&L')T 05 JA‘S.; aMbOLf:J
aS Dy b o odnlie S Juold b 09,5 5 daw jl diwly Sy
Sy 9 Jel) 0l sk > SIS giue; pojl oimslis
Lol (0 pde Blsal gy (S

sla LS wad o lis Ladiges () wlid SLS zulis
S 9 )13 3529 LSS dor )3 e 5 C )l (55158 i ls
piS (59, 039 gty S 53 CuiSonsl D93y it 5)lo5 Lo

23,8 o slpii SIS Liie ey S 4l

&be

Ol giipe slaaSle (Sl (S (wld S 5 (K590 (pliordsSjd Cluogas adllas NYAZ o 2l5 8L 5 ) e (29l )

Mo ‘_;\»93)5 oKl ‘OI)?.‘ Sk P}l_; b)i;f i ¢u»)l§

Ayl 9350 () sl SLS S5 (S5 ()2 9 ololid WYAY o Cllayg) 9.z (0B cp JLBI plios S el oW 5 o9l Y

ABV-IVALY) Ve olnl (ol 31 g (nli sl abre el 5 Jlono e e Lol 5 ool jaedlaliw ailaio SB

Aol Ll o) eyl peo — zaiw (y93) ohyld 5 2)S 5 o 4l SSleSlo 5 K8 y00lingigiST Joi IVAY g (60,880 boggly Y

s VXY (g oS5 pole oKl (g 525>

5 S Sluogas | ol b ol (sl g (lidome; slodijls | (S0 SB s (spdyiinlop oy VYA p Ul JSE —F

s We o loduol cixio o8l ¢ 65 yglisS” oaSuisly cdd] wlid )8 aaliy bl bl J5 550l 0595 55 aSE ol

5 Jbowo)loa bl o8 ddlaio S o aoy o S LSS 0550 5 olwlid AYAY o L8] les S 5 2 (03 wzp (Sdlo —D

W =AV(V) Ve rmb mlio g (65,5l (98 g pole e gl
Ao OVY ‘ULAIS )»Jbl; ol Kiisly u‘)l.w.ul ‘UL.»Lw) %) le)a ngl».wfb AYAY )‘);U»L& -5
AAY D)lmf: uJ.B dﬁJ)MAJ uT 9 Sk ul.a.;a}:: Wéﬁ Sk LS"L’M" 4:)70 dl_mu»s) C)M: AYVY I& c.)‘)uJLQ(.Q) 9f u.:l:>|‘_;l.c -y

byl wlids )5 4ol bl (NS S wlis S 5 olowisSoid Slusgad (S (45, 5ok dse ).ul.s IVAY Ly (So Snyd —A

9-

10-

11-

12-

13-

14-

15-
16-

17-

.W \\\ 50)’{; bmb ‘d))?LJ.S D!S ;..lb

Akihiro 1., Kazahito M., and Seiichi O. 2002. Chemical properties and classification of Japanese brown forest soils
derived from various parent materials. In: Proceeding of the 17th Congress of Soil Science. 2002: August 14-21,
Bangkok, Thailand. Symposium, No. 40, Paper No. 468.

Ampawan H. 2002. Mineralogy in the clay fraction of soils derived from various parent materials, In: Proceeding
of the 17th Congress of Soil Science. 2002: August 14-21, Bangkok, Thailand. Symposium No. 25: 23-28.
Bahmaniar M.A. 2002. Effect of parent materials on mineralogy in some woodland areas of Northern Iran, In:
Proceeding of the 17th Congress of Soil Science. 2002: August 14-21, Bangkok, Thailand. Symposium No. 07:
358.

Bain D.C. 1977. The weathering of chloritic minerals in some Scottish soils. J. Soil Sci. 28: 144-164.

Barnhisel R.I., and Bersch P.M. 1989. Chlorite and hydroxyl interlayered vermiculite and smectite, In: Dixon, J.B.
and Weed S.B. (eds.), Minerals in soil environment, SSSA Book Series, 2nd ed., Madison, WI, pp: 129-788.

Boul S.W., Southard R.J., Graham R.C., and McDaniel P.A. 2003. Soil Genesis and Classification. 5nd ed., Iowa
State Press. 360 P.

Brady N.C. 1990. The Nature and Properties of Soils, 10nd ed., McMillan Publishing Company, 621 P.

Burkins D.L., Blum J.D., Brown K., Reynolds R.C., and Ere Y. 1999. Chemistry and mineralogy of a granitic,
glacial soil chronosequence, Sierra Nevada Mountains. California Chemical Geology, 162: 1-14.

Caspari T., Baumler R., Norbu C., Tshering K., and Baillie I. 2006. Geochemical investigation of soils developed



POV

3l o JaSiS slb S ol SIS g gy dlinb, WSS

18-
19-
20-
21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

31-

32-

33-

in different lithologies in Bhutan, Eastern Himalayas. Geoderma, 136: 436-458.

Douglas L.A. 1989. Vermiculites, In: Dixon J.B., and Weed S.B. (eds.), Minerals in soil environments, SSSA
Book Series, 2nd ed., Madison, W1, pp: 625-674.

Fanning D.S. 1989. Soil morphology, genesis and classification, John Wiley and Sons, New York, 369 P.

Grim R.E. 1962. Applied clay mineralogy: McGraw Hill, New York, 422 P.

Khademi H., and Mermut A.R. 1998. Source of palygorskite in gypsiferous Aridisols and associated sediments
from central Iran. Clay Miner. 33: 561-578.

Kittrick J.A. and Hope E.W. 1963. A procedure for the particle size separation of soils for X-Ray diffraction

analysis. Soil Sci. 96: 312-325.

Loeppert R.H. and Suarez D.L. 1996. Carbonate and gypsum, In: Sparks D.L. (ed.), Methods of soil analysis,
SSSA Book Series, Part 3, Madison, W1, pp: 437-474

McDaniel P.A. and Nilsen G.A. 1985. Illuvial versus inherited clay in a cryoboralfs of the Boulder, Montana. Soil
Sci. Soc. Am. J. 49: 156-159.

Owliaie H.R., Abtahi A., and Heck R.J. 2006. Pedogenesis and clay mineralogical investigation of soils formed on
gypsiferous and calcareous materials, on a transect, southwestern Iran. Geoderma, 134: 62— 81.

Sawhney B.L. 1986. Interstratification in Layer Silicates, In: Dixon J. B. and Weed S.B. (eds.), Minerals in soil
environment, SSSA Book Series. 2nd ed. Madison. WI, pp: 789-828.

Schafer B.M. and McGarity J.W. 1980. Genesis of red and dark brown soils on basaltic parent materials near
Armidale, Australia. Geoderma, 23: 172-194.

Schoeneberger P. J., Wysocki D.A., Benham E.C., and Broderson W.D. 2002. Field book for describing and
sampling soils, Version 2.0 Natural Resources Conservation Service, National Soil Survey Center, Lincoln, NE.
228 P.

Shaw J.N., West L.T., Bosch D.D., Truman C.C., and Leigh D.S. 2004. Parent material influence on soil
distribution and genesis in a Paleudult and Kandiudult complex, southeastern USA. Catena, 57: 157-174.

Soil Survey Staff. 2010. Soil Taxonomy: A basic system of soil classification for making and interpreting soil
surveys. 11th ed. Govt. Print, Office, Washington D.C.

Thanachit S., Suddhiprakarn A., Kheoruenromne I., and Gilkes J.R. 2006. The geochemistry of soils on a catena on
basalt at Khon Buri, northeast Thailand. Geoderma, 135: 81-96.

Thomas G.W. 1982. Exchangeable cations, In: Page, A. L. et al. (eds.), Methods of soil analysis, SSSA Book
Series, Part 2, Madison, WL, pp: 159-165.

Walkley J.T. and Black A. 1934. An examination of the degtejareff method for determining soil organic matter and
a proposed modification of chromic acid titration method. Soil Sci. 37: 29-38.



Journal of Water and Soil SE g ol @i
Vol. 24, No. 4, Sep-Oct 2010, p. 647-658 W (T SEV-5BA .o IFAR LT — a0 F 0ylois FF s

Genesis, Classification and Mineralogy of Soils Formed on Various Parent
Materials in the North of Chaharmahal-Va-Bakhtiari Province

F. Noruzi Fard'- M. H. Salehi**-H. Khademi® - A. R. Davoudian Dehkordi*

Abstract

Parent material is considered as the most important soil forming factor in arid and semiarid regions. This
study was carried out to determine the effect of different parent materials composition on physico-chemical and
mineralogical properties of soils and also soil classification in the north of Chaharmahal-Va-Bakhtiari province.
Seven different kinds of parent materials including granite, basalt, limestone, shale, mica-schist, gneiss and
amphibolite were chosen and three different locations were selected for excavation and description of soil
profiles. Then, soil samples were taken and soil physico-chemical and mineralogical properties were determined
for representative profiles of each site and their related parent rocks. Results showed that physico-chemical
properties, clay mineralogy and soil classification have been considerably affected by parent materials. Most of
the soils in the region had only A and BC horizons and classified as Entisols but the soils derived from shale and
gneiss rocks are classified as Inceptisols because of the existence of the diagnostic B horizon. Soil taxonomy
from subgroup or family level clearly shows the difference among the soils studied which indicates the
importance of soil classification at the lower levels for management purposes. Clay mineralogy showed that
chlorite, kaolinite and Mica (except surface horizon of the soil developed over basalt rock and rock sample of
shale) were present in all the soils studied and seem to be inherited only from parent materials. Smectite has
pedogenic origin in the basaltic and the granitic soils. These clay minerals show lithologic origin in the soils
derived from limestone whereas both lithologic and pedogenic origins seem for the soil derived from gneiss
rock. Vermiculite seems to be lithologic in the soil developed over amphibolite and pedogenic in the soil derived
from shale and mica-schist rocks.
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