DYF b -V i 51 A% lils cpgo 8)lads (it § Sy Jls Y

30 983 9 ol81g,l5 (695 9« pw (y0lao (FLo S b e S (oo 9 (5SS
Olo S elianss Jlods

s Alil Spaiions) sl ) oy (owge Loy ¢ Sloj dabld

Ol o sitgicn a9y oLCE yosle oS o pulid (o 09,5 -
Ol eoleyS ol dnged oLl ogle oSl o pulid (o 0,5 =T
QMNAIYY ol asens QABIY wallie cdl o)

Sile 4 borpe (Slu)S slafiw Jold (QlansS Jlod) g0 5 olSUlg)5 Gane 93 )3 595 9 @ LS ljee S oS
il ldls Lol o3gy (aslss 5 (ol S asgorme 50 Jals oad plulid GluS lo o )bz ol (Gloo b)) 625
9 55k S0 el lawsie oyeliny £95 e I iawglgs (o S b wlul el ools 7 eglgs sbvo lus, o iy
stelion Ly sla T (o258 5 shol yolie) (alomrdionn) Hlai 5l oad lulid slacueglys axind (ol (2)) ol o
role degame ;5 patin (SaB S8 (ied B3 oo (LS 59, 9w polis )3 pwgeie (SOS 8 (b cnl g )b
S Sy 4 azgi b, pl laiiie alise Lo,&5 guig, l)ls baigel dan 5 090 o0 000l S sbddiges job S
“Jb Sl llesg b)s O jiin o iegled Sl mejrie olwlS oS sy o0 Sl 4 (Gl S OLSG Loy (ploendiee
ol Eoal LB 5 55k ol po slacaaglys JSis )o jluals glo

OleasS Jlods 559, 9 o p 809y 8 cocdi o 15, (0w 1 g0adS soSlg

Oljee S slaaiigs oj50 50 Lol oid o) (loond
Ol Sw &5 bul l cwl onid ploul srels o)
ol )3 IS5 g e Jolos 51 (S0 Olye 4 b )Lils
WOl o0 et e osle 6Kl g sleals sla Jlew
ple Blass] 5 oBwls slobs o Wilg o o (o
o ook opl 3l Gas ol ails Coenl daalais jolas
Olje S (ool 5 GRS (ai9; Sloo)lu,
93 0 S ;5 oy 4 g (lesS Jlad )3 (55, 9 2 Sl
YY 5 az,0 ¥) oldl s Slatke b oKl 5 Jed oo
9 S Job aiBo Ve g 4z 0 07y Jlad oye aido
a0 0F g Jlod 6,0 4880 Y g az 0 VY j0 g0 ydse
Voo VO 50 iy a4 oS cwl Byh Job aads VA

UKD s 58 lisnsS plised 355 Jlod 5 52esks

doddo
leyS bl Jlad o gBly pleays pliw el gl
D)3 4 a5 010 9525 (6 ke (59, 9 2y Ol 5 bbatiys
ot onl Sigdioe paie JWd e (Fp g Ju
P Sldiiyl g g aewmss 0 & sla)lls
(Feoslso_ ol o) Gluys glason Wl oSy
SPC STV BTN PORN ISP WS L | QY ERVCONS
ey Sojyd g Lo SuSlh (49,0 JB slad ouisS 5 !
09l 895 5 w0 OOl SdlS (Gl ol (L
oo Jliwl g (I a5 el oals olas [0-Y] lumes
Sl b ooles CoSijgae g Cudjgecer (VB
ol 1) bS5y Coiles 5 CoSs ez lalbl
) 9 eld Sl @l sleacs 5 Saxe oole oS wix

moussavi@um.ac.ir : g mSIl Cay - OVTAYAFENF 1 ples = AVON Y+ - AVY 2 a5 ¢ Jghunn 00 9%



Olrl (owlid (SU g (ol jobs aloe (529070 pIBaNS] ¢ 00y Sgge (Sle) 0+ A
56 00°E 56200°E S6400°E STO0E =
T v = - =
; Y N/ N -
' A g fi —
S R R
/ e vl | !
(’ ________ ~, J
/= BT o b z
4 = . S/ g
S8 \ T TS
/B \ Z 5
y N
. LS ™ {
wt - & = [ ,’ 64 \\ 1
% ||. 1_. .
o [ < | \ &
ot I N, =
— I b =
= \ M o
\‘ \\\
0w )
B ) [
l;"_—--h\\ a ?
g /ff ""\._\‘\ lr) P
5 Glaidd A e ,J" F =
= il 4 TN
SR 0000 M e e - R T T ' 5
5600°E S6200°E S6400°E S5T00E
ll-_ﬁlﬂ 2 0 wKi]omemrs
Sedimen!-hosted Zn-Fb deposits
z @ Cartonate hosted 2n-Pb deposits
™| @ sE0Ex-ype zn-pb depasits

bl Sambon (05 (VF] g ye 51 45,50 lal 59 5 e 213508 sl oS A )0 olSGI5 IS 5 5200 (ame 58 olSl (all ) JSC
OlepsS 35 Jlod 50 @ly oSl g 9205 (ol 4y (g s (slael

o 18ly obley 5 limsS Lol U 55 oy (el iy
el abhio o (Sow gy (K, v 5 S
ol dele cnpte o5 Canl oads cwlidbdiz (o5 50 po
oS 90 Sl ong 4 (SFleime) wud glacddld g
Saogeis; oS wizpe (285 L s sble 5 pluasS (Lol
B a8 sl ly Jolss adhie o S
VO v e e owlidipm) aids & axgi b Lol ol SCSg5900
it Sy Sgiedly  slaatzg YT ),
Semligiome b b s S aule slaatig
Oy (e 09,5 5l > ol 5 aul slaas;le)
Ol 0 aPld Sladend 098 4z b g W)l | (ygeis,
Lol o lolis (sl gulS sladiags Glsie 4 Ll 5l
o leasS Jlad jo slos) beS ;> 0,5 solaul
oliie )0 2wl 5 ol e F3)03 e JSCaS
Sl S e see g dKlg,l5 ol ol ol oglass
b 5o oKlg,l5 ase a5 (gyeb 4 anils 13 Lo usadl

50 518 (958 (29ix Jb y0 9180 Hase 5 (By8) Jled

lbed e o
Sl epldl (GSlagrme; JolSS amt it olpl yo (21558
g Sl b gloy b SSi959,59 095 5l gt 5 oty
SS9 oy)s (035 50 Glpl 59y 5 e RIS i
5 b ol Sty w0 ladald) (35 e ol pl A sla
wsir al,S) laasS—obly ailie o L8] sl 15 (@)
el Sty el (58 oS 55 @Bly (b askad (¢
3975 et 00 & 3 oy 9 o Sl solass
Szl G Ol iy ol 05 2l 208 LS 92) o)l
Sl slacanglgs Ll saipnS 0 K el as (ol
Sloys slackin [a-V] aiis Sl ol e 4 8
9 009> ey DA 4 adhie (pl )3 69 5 @ Oliee
JoS U585 pleS Candlys slaang b Glel ohals
@y e bie o Ll ol IV -] el ol en
B B slalad g o SSs ooy 5o Gl Sy &j5e
ailaie DY) 1l 6 bl - pgmy Slopunais L5 5.5l
Olpl dge 0 (o g @Y Gl JS&) g0 5 oK1y, 5 oles
—omb 2l anpeS) b askd o8 A 65



0.9 o odle SLoyS e So sendine 9 (6,08

VPAR Ll oY o Lo YA ol

ol (heziws adhis oS Ll 5l clbls p digel
wbdae sl oy Cdél ccwl sad dlisee g5 lupae;
by rl 5l s patial g allS Glage Sl
Sibe 5l Sl (eebidane Sp S 2l ol
A (gl Aiged 5 DLl olg )l Gare (Soo3 5 (g
Oy @ Bilg oo o TV Culs 4 oy ol (V) JS2)
2l 50 69y 5w Ol S annlie Sl az e S
ey dad clacelad g ool 5 adlaie bl
@ r S by IS0 o g0 Gare (005 50
Ol Sow 5l )l ptiged 929 (al b Cosl 00 Lol
Slasio il by Bold Djgo 4 G5 sie0 (e
SaS, Ggelym Sy b izmen 5 Loyl oo
9 4t (295wg S SL ghaie Ve slasi ol plol (one
oA jokiie 4 wad eolel ()5S o p 10
ablis ‘Q.:J Ol )locﬂ Elgil g Cumglgs I cods” S5
el Sl 68 5 50,8 a5l sbome 5l oS 3 L I3
GaSin 6 %6l wnd sl S5, DY a0 3, @
S slp g ad plml DAl g e ol (Sl
o 3 o 00,5 elimal 1Vl e e 3, 5l acaglso
b9y 4 5 Pl Ll 5l oae 10« 555g e S3U bl
Jae Technosyncold oKiws L oy uilucsglgasls

A gy el S Ve 5Ly asiin L 8200KM3

Qd._bajs))'lgjj AS"'\M (_ngC«.Jl:S)‘ ‘5>Lo4 (JJ‘ e Q)BAA.B.IQJ@)O 6)15 U.\M ojljaom ‘_gjjo)bo‘ qu.:)‘ ‘5,’,‘)2'0]-’5['44 YJ&&

Sal Kiw 25 5 coglgs slaKiw o il g5l lls
B8 ain Lol oo ,05 650 LS cnl osls ) (swgles
SOy o S ale 5 o laaiigd 2 (S5 9,5 Sl
sals wijle b oay VY] gl VY00 v e anis o a5 W)l )8
2 Oliee S Slo S slaarig ainsd (i (2 el®)
Ky e slaed 5 S anle @ gy 4 58 VL e
TN Sl a4 az gl bag) Gal 5l k) oo SCied 09,5
(oo 30 S (eulidanz oSl 5 Vb g Sl
Wil a4y Loy ljee Siw slaatiod o swoe Sl
sl Sns [0 OF] wil Sl Wby w4
ol NPT (a5 55 508 (slaaiangs po (S (sl L,
Jo e Sl @ aily 58 b (pl &5 amses
Gloaig & mp Gie b oS wies (Gedey oL
g 03y (o ¥ JS8) Wsdioo had 50 wile Slo)S
o adlate ;3 (Bl g 5l A6 S
Sile SleS b o ilie JB glalas sl
5 03,5 psle S Jhw Lawgs boaey LaS (pl g oud (200
WY b oablite &jso 4 555 9 @ (Sone oole plil

ool ool LS5 (LY b (5l5e oy ) (go

2 O09)
5&2050&‘5}5 uu\.!ua de.ua.ww)f)‘wwj)_, Q‘l‘)’b
\a* ‘QlJ.Led \/\00000 5[\\"] )5‘) \:Yaoooo (5me )Q

d=l o= 5l eled i 5 (G Jlomd Camw 45 030) 5500 amwe )0 b g, (game slacadlad 5l Ll (0 ()8 o 45 030) oSlg 1S
(s o 43 03) oSSl )15 are 0,008 4 (60l wijle 5l el (g S ol



Olpl ol S 5 (ol oy alro

(57 pAiaN) (00> Smge S

oY

System

Series
Formation|

Teriassic

20m

10m

iassic

.

Middle Ter

Shotori

K30| Sample No.

Lithology

Sample No.
Series
System

Kol
Nayband Formation

Shotori
Middle Teriassic

Teriassi

Lower Triassic|

Sorkh shale

Legend

- Red Shale

White

Sandstone -

Brown to ashy
Dolomite

Flat pebble

E—— g Green
il %
(’r s Sandstonc -Cnnglomcratc

Red Buff
Sandst Li 'Y

(B, 52D (o) 9390 o 50 650 Wil (alidainz gt ¥ SO

ol polic 4320 j5liio 4 Sreglys 5 (Sol (e S
o> e gy 4 bl ol S eolie g o)
Lsly; oKiole;l a4 ACP-MS (LWl sobci> slewdl

ik Jloyl olyes

VY KV 5kdg o 10 torr S Lyl 15 badiges 5l 6,18 pnSe
JEzed ()90 bawgs yaly Sea VRO LIS (> Do
b plol gt (o9 8 olSLalS (bl 09,5 50 (95
@liBes lgl 5l digad VO slaws 6, s o) 2 51



OYY o odle SLoyS e So sendine 9 (6,08

VPAR Ll oY o Lo YA ol

ol e SIS Glaails oy ey U\ (MWL S UM S0
st 5 el aglaiSys Lol i & ol
lesls LSad 1) S jlas 0 £ B Y. ggammo j0 a5 Cul
Wyl JIE el Blas cands 1 Sleww [0 oo 5 oyl
S Sy abez 5l ;M glaail g laloizse (o O JS2)
(o9 W sl o) ss 1o )0 o)l oyl

ol edimo LSis gl rganiely (6ylalygyd  ewSoww
(aoys £ b Fe) glloyg,0 slaails Jols cdél o lus,
Wgd oo 0 yaako V5l 555 slaoslasl o as
3 (aoy Yo 5l eS) asgh &3 ol jen a4 agslgliyg, o
A pies adely lyd adle (18 Blad colldS 1 gla;
2 il 518 6 lslnge sleaskd fu yo 0aiSTy &5
YLWMOA.’}M).’)LSHysSJM)U)OGQKLJ(A_:&
adsly Sld Jlgl 3 aSs ek 4 (0 O JSE) wies e ol |
—aaS 90 oud slood > pizmed iy o o FOL Y. o
4y (hoyd Al eS) Sy 4y pliwgy > 5 (LSS ol
FLg| 6““5 doy.u‘sa ol |)>| U“" Oy oJ.S‘J) Y
maabd (ordge b 4 oy )90 (I (2ol slagisu o
B o ek Vo B Y Glaejlasl o s)lslg,e sle
(o ¥ USo) casl saaline B su55le (9,0 (gl poalSS

SRS

S slp ool gl 98y Se 5 @le Slawn
acgore 93 (ololid o 5100 5 olSlg 15 JLlS 5o ljee
dfgerre (0 g odd odd Juweglsd w0 L g3l
50 3l 0e3y sileyldlS 1 6 me (Sal slacKiw
Ty e olulls S sbacges 51 Gy sl
g oo ool o9

LSl K

"ol dsgerme 45 w3 oo (LA (@95wgSn slaow)
5 S)lglcm ) K « K 5 0l 51 Sl S sla
goozme yo g il LSas gadsl (6)lslenpe preSin
sya WNed e Jold ) (pulidaz Jlgs ao s Ve Sl S
5 Sslee lagonaY (udld) gladel Lzl L slhadl
Lo 55 bojlus; (nl e lagSis 5l bled e 5 )50
glaas g0 5l obbes,> Oy 4 LS (pl o (S S
sras ) 5 b Sl jpas 05d g0 0033 0S|y O g0 4
30 patie Gl Shg 3l wiloads 5 CodST L aS a5l ST

sloo )l 10 (g0 g0 oY 5 laleizgo (Al gy 3590 by 50 laciaglss 5 bo Sal Siw ol yme slo Sy ) (>0 F JSCE

40 aS gaisle 090 Lgl,a,lizf JB o 6)‘5‘()5)° lraxls ) ).....us_i..w Gl oz, 0 (udd) lalads Seelo b gleasdl (o ).....us_i..w

ook slaiangss (o slaSil Cl (& g Hekn, lacasgdys 0 Ojge (o U (Sjl3e anaY (& igh go 00y edigh s, (Jlgi LB



Olpl ol S 5 (ol oy alro

(57 pAiaN) (00> Smge S AR

)“5].’)‘5 &uﬁ(;&” SR Sy90 QSQT GL‘E&_{A‘» )| ‘5451.‘:5)&:&]:5[.\4: ad&&

sy

YL’ Coww A o~.\.)3.~u 53 LS‘-*-:-"}L 6)‘5105)‘> ).».us_i..w (o 9 ‘5\.\.»3914 L.S)‘BTQS)‘) J,«.ws_i».u (g.) s&w &».NB 6'.%4.’.’43 6|)|¢

BIEOWS NP LV [FESPRPR PN N O N 5
99, 5 W oS and Glazio U S0 (o glasmio e
y S slolzd ool Jyane Lol 53 pliatan 5 plizal
Sosb &l Glol3 acaaglys 5log S (nl yo oSS
ol S o 35 g8 Al 4 il 51 5 oS
boo i 0aiiS 5y Glog &jg0 a4 lacaaglys 5l og,5 cal a5
S 2B ad S Djse a4 Gl AT ek e s S
SR Sel glaoylus po end JSa5 sleoyis (ygel g
(@ F S ad)ls

slaysh 5l acasglss 509, (nl gl lawgie slacunglgs
oSt (GssSen Vo 5 70) o IS0 A b Shogs oo
hsals 5 aties Glo gysh b s a5 whoad
Ol s Cujaal wies o i (el Oy A b calesS
odalp JB lalad ;o los ©jgo 4 lacnglss 5l og)S
slzgis) (& F JK2) 3l 138 (Sss g Pl
Pl joly Lawgie Glacaeglss ;o (2 JSi093 mavne
Ored g B ook G SRS g 0] 5l g wladly
Spdse o Wil jo 5%es e ke o slae i
(& F JS)

eaoglgs

s Jali 1, i S JI 023 4+ 51 i lapaglys
sk Ry aws ez @ daysh ojlal g S Wlul g
S W9 d oo oS (ool () 9 55k Se2)0 sk Lawgie
5 ol 2 0938l (Segly SlaSiw Chrogi o A Cul
Canglys (SaSly (KSx Ger @SRy il baysk JS2
e 0 o0lil 525 ol s 5y 5 Ly il

ook ) S8l abewg laeglsd (ol ek 2y scaeglgs
e lacuaaglss a5 (09,500 - B (3 5ea Yo 5l j25)
VLSS B8 @l sleails eyl o g
oS Ll jlade oS wigd so 0nd 0uiSTy job 4y 1S el
o 5> rbse o 4 oy ol bl o 1+ )
o S5 5l (Al # USt) el azgs b5 oy ol Ll
w30 25 B Shlae sanaY jpam o)l (nl o al e
05,5 cnl o (& F USE) ol St il 4 (& F JSD)
ool il b Ll sites i 5Kz slajol i
DL ll a5 oS Sl 55,0 5 aiag 4 Lol gl dash
el g jpax o a4 e Jlis! 4 a5 ses
Ol slcaagles 51 (B n yo ook Gm pobe e lile
Sgien o Hlolil Ojso o 5 Blo D50 a4 w2 05,5



MY coo ool SLu S e K sondi ey 5 (6, IVAQ ksl ¥ o les YA ol

e 3 e

S95) Lol i 50 55,155 0auSTyy (slaails b ol ya 55l 55 ; Coaglys (Gl ((XPL (aboliie sodad 155 o) lacuwglgo glsil (o 50K & Jsid
S JS 50 sl 5l osal pr sloo i (90l (Snglys Glomw (@ el 4pnS1 85, & jg0 4 (SaSir bol o 5l s Coneglyd o (S
sy (g (S5 Ly ol yad S 095 ol Lassie Capmglys (& sl Lagie Cunmglys (sl 5l it 55 szl Sl 1 (52 530
Slatemdss (T 9 oo 20 b cnls (2 b (ool () Saedled (g ( Pl ooy Lol o plaie C3L L JS2095 )5k 2udyo

Bee BV oplal jo playsly 51 IS sk a4 sk cltys
doi U K& 355 grlane &9 4y 45 Wilowd oS5 (45,500
O W pe Ngdi o o (KB (ro90 yob ) S
Ol i s SO e D)8 4 g et (5 9k
Slaxas e 9 IS lasao g9 5l bbiasgles 5l 09,5

AS") als L> o‘lpub wLu‘Sa

a el ol cudye slacaaglys el Cudyd slacunglgs
2L S 545 g0k )y Hea> 2518 50
ald Sl ates cpl o AT e Ll 4 ailas S
Seedled 9 48, ol ol slaating L (b Seglge



Olnl (olid (S g (ol oy ales

(970 I (0> (Sgmga o Slo) CAAS

W il G5 Ger @S Gy 9y 9 o LS
e &5 5 Suegled Cdyo slaysl ooy 5 Cadgitanen
gl &5 sy Sl 4 a5 Wsdioe o Sl
a5l gl Ll (la sl b puiie bL3,1 4o sl LSt
el 00 03,51 VS 10 sy 0 9590 dilate 0 su
G boeman S sbatasdss S s
- o Sbcangdgs a5 wms o yLas [YY-Y ] uiluiiaglgusls
At pudlaiingd 590y g 0 D ygo Lo Shdend B S
5 Gl A SloSE) Wils s, b Sib S s
P bt bl ik 5l AU ey Geigres (o
oy JSB3g3 Saglys laglen ;0 Cungles sk 55k
Sl ol a5l Jed aw o5 Caws saimolis a5 098 o
5 b Kkt 5 oan 2y ol b (S 5 o A o JSs)
sl s 4 o Ll IUYIPR sloysl b oosls 5 (slro,ax>
Kidgy yidon olass lawgs a5 W)l el w5l (g mie

o &5 Jlow | 55056 35340

)9k bwgio Cunglgd

29k Sl yo Canoglgd
I B

ol (33 Cannglgs
1 N |

@ sl ol 5o JS8 o lamio glgil gl o S anss
S9il o 3550 gyl Lo dan Loy 0,55 o0 ol & &y
Syge 90 A byl cpl o Lhgls aie Bl ad
ool 5 phaiel 5 pliie il 50 o sl 2ge 5 e
l@.’a.uol.: uﬁbbdl}bt\)wt\sw)‘sa).’a;m“u‘ Jw 03;
slajre b (Slige S22 U HloSd des slacunglys

(g 7 JS8) aitn plaials (55l;
el o slaenglyd H((eml (325) cawlid o G Canglgs
bl JSbdes slamio ju8 Sjpo a4 (ool () ol b
lose 0925 Wgdi oo o3 (grdge jb 4 el g JSS o
ey el eimes g bl 5 planl sk
‘5}“‘6" O gm0 me5.l5o )‘ 05; w‘ GL»&‘ LngM.?uwo
Yu uﬁ)'i"" Yoo )‘ ‘SA.MJ‘ S55) (_gl.ﬁwjjjé o Lb)jl.s o)‘..\.:‘
o isn o5 ol $losT5t5 5§ sl it ackee
S o)t Ll 4o il sgmg a5 Loyl cadlis
Ol BT dacuaglys (ol 5l oo )0 rizes
c»).;)bﬁ)é LgL{bAf) U?A‘)"" aS el (5"*6 é?""’gs‘ 0dud

adgl 35k

9 ) o

29k 3 ) Caoglgd
HE B

sy Oy ddbaie 15 (6 h Wile slacisslss (5 e g Y IS



OV o odle SLoyS e So sendine 9 (6,08

VPAR Ll oY o Lo YA ol

0.5mm

0.2mm

0.5mm

0.2mm

0.2mm

Ja.m:j.».‘o 6L® ﬁa.:«csjjd (o 9 &l I P )90 Lgl.bﬁa.ycs]jd )‘ PPL nd‘w o%,:,fa_‘é )9 L’ W) s g CL auu)L.ijgo.blS ﬁjl.«é.'i A J&&
& la SS9 aT ) o0 adge oy boolen jols cudi o sieglgn (sl lens (& g o cdizad 0,05 uiladies) (glyls 35 0 0 a5 5l
ol Ll s ) bl i) 4 cgle (s aigy L oo i odiiS  traglss slaploses ( 5

00l ey Sldaz Jloged ] e (Ao, Vo AF SSL)
2ol 4 by gleosly a5 aas o (lis paie ol sly
WS oo pedd Q0,0 YY1 28 shale L S g8 glo s
Gladiaas a5 VY 5 VY O o,leds slaaiges ()l & &)
VE oo ket aiges g cdale cp i b osiee Sal S
Sl jlogei )3 S Chale (n a5 L ok, Sueglyo)
b 5 Jds cwl oals ools ylis euiSTy cols &g 4
b gl Wilg oo VT oled diged [0 S jaic
o3lal ar s ] 0 raeedS @ piaie s iol38l g (o e
ool Kby oasSTy slaosls pl 9s2g il aaiges

ol S 4 s Jare

o

(SO 0 )

b bl 51 (SG b, Lls lisee S (ordine) (w2
30 Jbew Jlizl oS 5 g b Shg cpolic ils ololils
lxil ,o a5 [YE oYY 0 ] el Slu)S e b sla Lusls
S yolie @50 gl ol solasul ol sl ek ool @ 55
g3 g oSl IS ame 90 40 (Canglys 9 Sal Kiw) e
Logie Cungded ol Cunges «Sal Kiw sladiges yo
)99 Csl 00 43‘)| \ J90~> ) ‘Su.u‘ 29 )jlg E:AA::J)L) ‘)5J..)
Wloads ylo AlBlas wpo 2,8 5 ol polic aslol

YYF 5aSle) dumyo YATY B V2T 5l onds ol yase g0
doyd YVAY B YAYY 5l Conglgs slodiged 40 g (duoyo



Olpl oolids U g (ol yohs alne (57 pAiaN) (00> Smge S thlg

53 5 olKilg 15 yame 50 e Kiww ;0 2,8 9 Lol yolic 455 5l sanel y slaosls V Jgu

o Fe Mn Mg Ca Na Sr Ba S Pb Zn
SlFar [ dseiojled
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
o Yoy v YFo. YEYA. - V00 - VAN VYE- £E- AY YYA
Sl K VY Yis. z Yoo« FAYY- - Voo YYAIY q. £ ¥ v
W FAY- Y- $59. YYF. . z VSA V- S Y AY
eSileo = Yoo VY VVFAYY YVE-FI5 £ VY5 X FAYIY ) Nay
¥ Vays. #q. AYYY - Vash. - 04~ \YYIY 3. FA- N £F
A VYY. YA WYY YiSY. . z £a/y 5 Y. ¥ VA
29k 3y Caogled
Ve £y Vo VIFYA- VAOY - - Y- AME A VFe Y A
VE VYA - aFy- VaYY- - o - VY/F A f- Ve 33
eSileo = ars- YAY/O AFFY- YooV TEV/O %% YIS Y- £10 WYY
¥ Y. - IVEYY - YoFA-- o V- FIA Y5 o Ya Yo
9l Lo Casoglys 2 av. v \YA0¥- YAOY .- 04~ £Y1 3. Y¥. N Y¥
N .. Y. Mo eAe Yi$e .. Y. £110 A VFe ) \F
TV = Vaqsy Yoy \YVFY - YVVagsry - v#If VY)Y Vo VYV VA
v ‘e - \YAVA- Y100« Y. AA/A V- Y- \ v
29k Sy Canoglgo q VA Y- \YAvY YVOF- - Y- FA A Y. \ v
0 OAV- oFf- IYYAN - YiYO- - £ VYV V- Y. N VEA
oSilo = YAVY Y Y- YY) YAFESEY YaRy IANY YN YAV ¥ 2%
\ YAS- VOF- \YETE YoqA.- Yq. AN A Ty ¥ or
sl (1) Cuoglyd
Y vys. yYY VWAV . YAYY. . VE. YVIY A VY- Y aq
R - oYY - AYA/D V. 55Y YVIYO- YV AN A VA v A
400000 13, 12 20000 ot
8s 125000
. 3500001 = _ |
E E 100000 £ 15000 i
(= 4 o o o
& 300000 - J— 2 |
= B o 10000
S 250000 2 500001 s P
[ = Ll
> 2000001 —- 250001 > 5000 Eg
Al - - —t -
1500001 01 ’ & v
Ca Mg Fe
20001 250 o2 2000
—_— 1 . — 5
E 1500 ° £ 200 E 1500] o
a2 2 150 a
g 1000 s | @ 10001
=2 ot 2 100 2
o = g s
=
500 50 B I 500 I__I
é < | < s &
o . o v 0
Mn Sr Na
o5 1001 100000 3
1000 o5 o
E = 80 — 10000
£ 0 £ 2
s & eo] & 1000] -
@ 1001 -
R —f— 2 4o s 3 100 ———
[ > e o
> 201 > 10 . -
I——— & -
] . - - 0] c
Ba Pb Zn

SIS 5 g (3l (Gl S e S 53 (28 g (ol yolie G tege Slanz sl loges 4 JSB



MY coo ool SLu S e K sondi ey 5 (6, IVAQ ksl ¥ o les YA ol

oaiSTy 0ols 0g i lo oy VY0 5l S clale (P IRV
yaie glp lhow SKea Slis Wlg oo Jogad ol o
A S oo peaie Olpss Gl Ve SG Al (o juie
& Gl wesoe (LS Ty (owp 9jge Sladiged )3 S
YL polie cpiils cde & Sol slacin web oo oo

iloas S8 ecawsglgs 1 CandS

YOl (Sal Glacin ;0 mjete paie S pad ((ME)ps jso
Soeglss L iw ;0§ (Mo 3 WNF (1 Sls) o YT L
el e (Ao, VYo Y (0Kl ) 2o VY- Y B AXY )
oS 5 Sl pare ol 4 baype iz loges
YO (o JS5) 090 o0 0030 95 4 bosls Ol psd apg
VO 5 2o VWV 5l ieS sl e paie gboools ws o

200001
1250001 .lF .
F 1000001 = T
S 7s000] * E .
& & 10000
£ 500001 T o
L ]
250001 . 50007 ¢°
+m 'S ° -
0 e | -
EREEE T T
g8 8 88 & 8 0 500 1000 1500 2000
o [=] o o [=] o
& 6 6 © © o Mn(ppm)
| Ca(ppm) o
2501 .
1250001 ™ =™ ®
100000 * = -
E . E "
2 75000 g - ‘.I. &
< 50000 & 1007 *
250001 e 507 0
" -.I ° » 0-
0 5000 10000 15000 20000 > 3 5 8 & B
o (=] [=] (=] o o
Fe(ppm) g 288 8 8
o (=] (=] o o o
¥ - Ca(ppm)
20001
125000 "% %"
= 100000 -~ 15001 *
B . E
& 75000 2 1000,
[=)] 1 ]
2 50000 2 e
250007 = B . s
01 ¢ . . o Fo *
0 50 100 150 200 250 0 500 1000 1500 2000
Sr(ppm) Mn(ppm)
= [ ]
0 Sail Sau

B SO PR IRTR WL OO S L YONJ (P IR UE O UL VOV IO - 9W) LA JUUES S CYDN  (CTIPRUUW L S PR AOUE JRWOne] IS0t Rt JUOE S S KYON

@05k ) Suaslse
Wk Sl g e gia Cue gl g

(CRPUSTICONPURCTOW RNy JGH JUUF S S YR (UL TL <ORP VGO S Y INGH JUUP S YON Y (UPPUUIN L S VFCOVOW JPUR SE DSCH JUUF S S YN (0| B B L9



Olnl (olid (S g (ol oy ales

(970 I (0> (Sgmga o Slo) 0YA

@ e 5 peelS A S el ol pate Sl lages
a5 aizx p gl e ol B g D Ve Gl S o g
5 s alal; (Sol gladigal )3 oS b ol sl jlado
eyl yo Ll wms o plis S dlaly miie jlode L
D, pastin W, asglss

- Sl K g lbiasgdsd 10 mow paie cdale :(Na)psdw
OeSke) VOO0 PPM L Ve oS s sy n 9550 sba
o paie laas Jloges 4y azgi L.l (YAY£2Y ppm
5 Ayl oS Ol 0 xS beosls wsye 00 ((z 1 JSS)
L oyloges ol o o oo Lzd YO ppm e clale
VOO- ppm cdale L O o lads diges 0aiST,, ools (gl )ls digas
ol clacKin 10 pudw CllE Sl wyrs ol b el
i Jlil () Jyaz) onlnamslys 5| S Cile 4
5 S aiged ol 5l e Sl 55 0L e 4 Na' (g,
R e Olye 4 peedS Sllse b o (s rizes
e 510 ojled diged Sud S oulS axgl Wl o
Vo IS 50 58 4 Sl ot paie cdale Ol sy il
0dud (5,8 e Ky, d L..>)_c.> aS ol oads ool lis #
35 e

op e sdiged 0 b paie bl :(Ba)w)b
WEPY ppm o] Jlade nSile 5 oyl Sz &l s
Camste 0diS |y 00l a5 Y 5 0 o,leds Ages 90 (> A ]
Voo ppm S bdiged ple jo @)l cdile wigd o
sladges )3 yaie pl Jln S, (7 1 JS) ol
Pl Jodo 4 sl oo ladiges plo 4 S 0ud asiia
3 b pate Cuenl ail Oy ale Koo olie b ]
2 Jlw s 420 dralxe @y by Glo S sleaniy
S U R TTIUUE FN JEIE BN o
Ll S oy po Lanms (50 e 3,50 50 (50 b lgs
Sl Sl e StBa jlade oS50k 4 w0ges i L
acaslgs 10 Camd ol [YEYO] cudl e YU (5,9
4 6ypd Sl Wl e 45 sl i L0 VP B oy
2l Jlo Yl

g Sl Siw slodiges ;0 Gy paie lade :(Ph)o

ool pxio (VYA ppm L) AY ppm B Y 51 Csglgo

50 bSal Kaw g lacasgdgd o ol jaie lais :(Fe)cpn]
e 50 (FVEY ppm (. S5Le) YAVEe ppm b e - 0,03
Moges joly sl cdale 4 bgy e sloosls o SosSTy ol
5o (o 3 JS8) wo lsiee o5 @ o @ bgye Gl
e ade aie caiSTy eols Glils VE 5 F oo Ll aigad
S Fe™ angs LB lade ¥ ojled aiges ;o ool iy Sos
@ 6ol a5 sl jsbny Caeglys iged (nl sl
S s ol ol ol saimslis s VY] g e i,
ST 0925 VT o)leds diges jo paie opl cdale og YU
).:Lu 5o WLDS) od.l.;fﬁ: 9 oA.ZS‘)i uLo.».MJ Oygo & u,m—l
ppm S el clale dediges
L opiyeie g S paie 90 4 Cod o8 jate ol

Joged el B e

30 el oals ooy lid O o Ve Gl S 0 s
')‘;5) Ls‘)‘é J..im A s Q.QT (X SR Lglmcuw
o> B e 4 Cod 58] Ol bl s patuin
el el Cllsyo g Jawgie

Gy oy Oyse Sledises ;o e clale :(Mn) 20
Slaas jlogad jo .cwl (YO ppm (. Sle) VOTF- ppm
T g ) o,leds digad 90 32 0 (DA JSD) jaie cpl @ b e
hle 1K baiges plo )0 wiss oo las ousSTy eols oS
4 baye lrools Ol o 0 xS g 040 £ - ppm | LS
g gy Oz

Lol (Vo2)Y ppm . Sle) YYAY ppm G £Y,0 0,58 5o
oauSTy ool (sllo wiged Ll paie cpl Glas Jloges jo
S5 L gl nd 0529 (& A JSS) Sl VY o lels digas
oS 285 s (Sabge pl Jele b s Oly
o1y baiged ple o pae pl 4 ba e laosls ol s
logad cpl ulol 1 0gd o odus o> 4 Gl logal

Ll 5lasyle cdale VY. ppm )l S Wools 51 oo ,o O

e U g peiins bl oS Gl Uy gl il i a5

L yate opl 55505 ooyt dYF] o)ls uSe alayly ojuie



K o odle SLoyS e So sendine 9 (6,08

1WAA leasl ¥ o leds YA al>

5 oy seilg Gl aSLaS 055 eains i a5 el
2olie soai S ol 4 Sl oy 9550 ladiged 5o s,
Lgod )d oy yaic 9 0 5 T Gladises ;0 59, rare SV
Sy a4 polic pl (6105w, caims (lis Wilgs o O o,les
(S 3L (59, Sl)S sl S g (SloyS oS 5
@ on e Sbases [ pedS jaie b oSS cude
S5 oy 4 g peandS Slilges jpa> s 0 sl Jloxo
bLs, gn o5 conl i cenlaSin cpl 4o ol
ladiges )3 3,555 5 el yinl jaie 93 (m (patie
ool olis e e Jlixl 4 g did eols mekas
50 @ Soe bl 4 Jloged 1o Ll oy St (Sien

2050y el b paie
- 5 e 4 ol SB olie ((REE) job SG polic
ol Sl Lt ol ke Syl ol ey
5 SH 2 ez ol &5 b 4 wisgd oo g
5 Sal Sy S slacKin 5 56 S olic iy
GPgFws o> b polie (nl g W)l 1) Sl in yeS (Samglgs
Wgboo Siw —Jlow Sy g 60lHgyd slaptus
w375 5l el s @ ol S jolie polie [YY-YA]
Ol el 003 03,51 ¥ Jgaz 3 gy 9550 sladigad
& Cund oz 090 Sladiges (3 0L (S polic dcgens
ol o ol ase Low a5 was e gl [YF] oo juus
Sl yess adgy Lol syl Sad o8 o yuiS 4 Cod badigal
(LREE) Siw ,ob SB ol & as o olis ol
b 5 (HREE) oS ok S olic 4 cons
obeSe Loy wigy cnl L) JS8) w105 5 (6 nten
Cnl 45 55 0 0003 Canglsd 5 Sl K sladiges den (o
latises 1o o6 SB yolie HluSy oKiuls , 2l Ll
ol (S pole Olpnss Jloged jo cwl b S
plo 4 s Yb 3 Tb Er Eu jole b g )bl
e Ll 5o il a8 (s ndy S eaims ol ol
50 polie opl lade b gpiig (SSop Jdo cpl 45 ool
Proyolic a5 cul Jhg0 50 ol g aums o olis co,us

A Sl Lg)l.g:.;_mlj 6‘)“5 Tm 9 Gd

SloS b (o yaie ol S ade sS4 azg L
L 5YL polie adiges 5l ao,s Fr sga> [YV] ol 4 ppm
A Glaas Joges 0V 50 o)led diged g0 im0 ol
-G;'é u.:‘ (C q JS.“:) ouls ool U’“‘"L“" o..\.:S‘ﬁ: oslo O yg0
spaz Jodo a Wlgie 00y ol diged j3 oy (S

Al oy Sl )S S
Cldised 10 (55, pare cdale Ol o 5lS (Zn) g,
J)W.CAMJ‘Y‘&"‘ pmeY)|5M5)L,_M(5M,))Ja)5A
99 50 9 [YY] cal Yo ppm Slo )8 slacKan o (g5, paie
Yoo leds diges .Col SIS 51 5YL (59, Hlade dadiged pou
8w bae dax loged jo cauSTy ools gl)ls diges Ly
mools (SauSTy jloges cpl 4 azgi bz 1 JS8) ol g9,
Dgod 53 o Sjgo & Gare odle 5l laaS, sl
009 & o 4 sl Jleisl 4y a5 06l 0 0ua ¥V oojla
Sy o0 B i858 g ol polie (Ko g b 10903
Snod gyl polie o alal, ol plas gl oS
30 &S bz Ccwl Jowln opiiegs sbologel @ Cad
Lol 50w Hlade Lialidl L aS conladises 5l aojo A
p.:..uwmma)b S99 »,‘WA )‘Mnl;g.:).w5p))l.:fa.~c
"o Olas (@Y Cute (Ko S5 0y g )b paie g0 b
yolie cpl Glojan jgax g oo |y (Sen ol Cle ano
2 G gy debus Ll slml b aS cedls Jlow SG 0
JUSPRSPIUR [RCE SR TE SR
S COWUON VL B CUUN 2 BT SV OF U L g FRPUOWe J9W)
C_la.w)ép))mbu—‘wc\ss:)y)o ‘&)‘OLL‘.Q.'Z.A
G bl pae pl &S Jige ;0 ol S il 4
&) raie b ol (hte ((oF (Shod 5 oy b 0,55 yate



Olnl (olid (S g (ol oy ales (970 I (0> (Sgmga o Slo)

lacieglgs 1o o8 polie (pinte g (ol polie (po (Ko o ile ¥ Jouz

Ca Mg Fe Mn Na Sr Ba S Pb Zn
Ca \
Mg | _. a58" 3
Fe - Yav -+ AQ \
Mn —eXYY YA Y \
Na EALE! —VFY SNY | - e40 \
Sr AV | g < f g Yy \
Ba A ST\ 0 S EERTAR SN IR AR N (RPSVV'Y Nl IR \
S Tl adi AT N PPN AYNS N A - YPY |
Pb . yay CVA- —0) A | ary .0 CAVDE | vev \
Zn S VEA CYAY | ey | oy SN e VY SYEY | vy )

lKilg 5 5 9180 yolre Gliae Sows sladiges 10 0l S polic d5m5 5l sawl y slaesls ¥ Jgua

e osled La Ce Pr Nd Sm Eu Gd
’ Agas (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
5 Y X I AY Vv ¥ VoY
Sl Ko WY 5 10 TV s VAP Yp VYA
X Y v Yrs AY )07 Y VoY
£ 1 Y4 Ak 4 \na! - of A\l
) A \ % Y Yy 1% ) Vo)
i Sedly ) ¥ WY s X VAP Y \ Y8
X: A Y Yoy Y Yof -ra VAA
Y \ % ¥ YA \FA o )
15 Lasgte Coagly P \ % Y Yy \FY N -4
X \ % Y Ve \F N -4
v \ v YV YA \Ff Y e
RSN 1 \ V- YO YA \FY Y Vo)
1 Y V- Y YA AY 108 N Y
) Y WY YT AD ™ Nt VoA
! 085 Saegly> Y Y V- YrY % 124 Yo \ra
e oled Tb Dy Er Tm Yb Lu Y
’ Agas (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
5 -eq <A o ) ¥ op Y7
Sl Ko WY NF \oa YA Y -0 Y 80
X Y <A Yo o ¥ o8 o
¥ r Y Vv A A ) -
o A -oq CAY oYY ) Y oA Y
ity el \ A Y £ N X 2 oF
X: ¥ \FY AY Y, - -1 A
Y 3 A Yo A Y P Y
15 Lasgte Coagly P A AF oYY A o -V o
X A A yr -1 i -V o
v 3 A e K Y ) Y
RN X -ea AY oYY -1 o -1 o
1 A A Yo " o -1 7
et ) \ % YA N o ) YA
Y Y e -¥a Y ¥ ea P




AV coo ool SLu S e K sondi ey 5 (6, IVAQ ksl ¥ o les YA ol

&
% 10
=
=]
z 1 &
-
ILa Ce Pr Nd Sm Eu Gd Tb Dy Er 1Tm In Y

Elements

IFF] o oS @ ons Jlrige ol (S jolic SeuSue jloges 1) JSb

Sy90 loaiins 0 tegled slacKin dcgese [FYFY]
Cb)d sl Jawgie oy Cuesled 55 Sl Sl e o) n
Blren load LS (ool () oS (2 9 ok
(Sal sloo)lus ) degazme b jsbin, (Seglgd (slaoslus,
3 oS a5 GlaSs Sl ez 8l Slasein b ol jan
Ol caaggs atw) ;o oad 0,5 Cad 4 Bl )ly]
4 Wlaldlg oo 3 ysh g9 Gcasglgs 45 wes o
YL Loy o9 ) S 9 552 Sladigy ,o adgl )90
ccagss ool LFA-FF] aiol oos atigd (Goe 5 552
s pulainegd 1L g 0o ileiieg) (e i
Lo 0015 0T Lyl 00isS L3l a5 a1 )55,
mso Blaagdss ol 5l (S wszy ol b celyl JoSas
Jole 50 (w5 sloo)lus) (ol (Gieglgs I wilatlys
ol &5 gk 4 wail 4 IS olige 4l
Sy gl jel; Casglys 9 Saw S (Sal ojlus,
sl 655 05 5 (2b] Cons @) ST oS Ll s
Scasglys ;5 Copusl Gz et Sl Sl el (VU
ssbiy slacasgdgs ol Slis 55 dabhie joly lawgie
Slacaaglss 45 ) o i s g, ol 5l [OV-FA] el 4yl
e oSl 5l (goliigye oKiuls i el awgie
5 sl Cuegles Pl Sl Cdel bacaaglss g9l 5o
Slgse o) GBS 2590 5 el (F9,83 e
Sygo d sk oty slacangdgs [00-0F] wil sus sl
mso oo oSS das b S 095 v IS0 4 9 55158
b ol s ilaios) gyl (el lacanglss oyl gl

Sl g
Oljee S JS23 llyl 5 condine o)l o)
~al ol oKiwls s )0 Wilg co 9w, sl Luils
e plolis Gly s bl Sblass uxen o 5l
30 83y 5w o, lils lie Ko il sute o IS
5 Seegled laSin dsgemme Jold () 9)50 one g
C;l.’;...;b 5O (_gloéjb' 9 6‘4-?,.5) ‘6|Af) Oygpe uJ.(:‘ djLMJ
E5 e Fiw o S b olyad oSS Lo JuS
S oy b b ol yen 0ul Ly doled dcgasms .ol o0ld
JLlS oS sas e olas [¥0 B-Y] Soxe sole i
ol gomismisr 099 €95 plersS Jled 15 59, 9 o
Odd Sy ol sl o i adl solaidl slaails
2 Sal sl acgeme wloos LS5 oleS Jlw
) K « w5 o)l A 50 Gliee sloazigs
Wgdoo el Sosh Glslge peSiw 5 sl
3 o sladinl g ojloge BT oz ol e sla S
spa> b gl 8L Clasin 5 jewSiw slao bz
=09y wadsl slaails oadls s e K (65,50 g o)l
mOR 5 5 NSy Sk den (lend laos 5 5 lagsl s
ol ok (5 0hg 4 GloyS oS S By sl
oo,z ) a5 ol gysb ol cpl [RV-YF] ol VB
) JS“: G‘W by 6‘0; (S uu)a.m.? L: }‘“‘"’&“"
=SS sleojls, o g ol b b sy, ko
Sloads aLslds (_gl.>).: G909,y ) ;.:l.w ;.:yl; 9O S é..w



Olnl (olid (S g (ol oy ales

(970 I (0> (Sgmga o Slo) oYy

ar s WF B OA o lols Jlow glos a5 wlools olis
S s odd oasliv s ulsl pl ol ol Kol
3 b S g b () st 4 (e |y S
Job 5o o lew <8 ,> L a8 5,5 4 d£0] ols cas pna
Sl GloyS G 5 silpn la gl Cuss la SuSs
$9) 5 2 polie SRl ol oals JSET (g5, 9 oy
S Sl F5 5l 5ok s slacuegdss (Jlw oS5 5o
728 G sl wszg cnl b ailond JSi5 Gl
by oz sladlw bug wilgioo 59, 9 @ Sl
50 adgl sla S5 glo,So 3l siind 5 (Sojlse slaasl)d
(LaYbn= ab » Vol wes S j50 Sl al>
9y 2 Jhw PH @ ol oo (La)YD)sampie / (La/YD)standard
w3l S b ol ool Sl il S5l i ol i S
Sl Jlow waps (lis Syl a8 polie 519 (25 Jlw
BY YA G oy 8y90 Sbodiges sl e ol [9V] ol
CaSin ;5 Jlo obls oS 5 Sy 45 wel caws 44 ¥
el Qe (el 5 (ol

oBCls (o) 2 laCarnglys (o) 2 )3 e Slows 51 (S
Ngy & axg bocwl pad Sagls wnld slp pejee
5 Sal glbfis o ol S jole Sl alis
oBwls a5 85 Al (e oy 2 9y5e slaleglgo
S s e 5lgol) Gio 5 035 Gl Jlows 4l
Slacanglys JSa5 Gl ol cnl ot ol (ol Lo O
Sl s wazg ol bl Fae gyl v b jels 3,
5 Sl laarios Vb 5 ol 5o laded ohig 4 las)ls]
il jo oy Gl as 5 aligye b Ll (Soyus
S5 b S iy miie glie 5l Su plsie 4 ailgie
(2b,®) 5loylsls Jlow %0 59w 5 72 &A O WY¥]
JSaS )0 Wlgoo &5 Cenl e VL polie Sl 5
Sl e (Fme oole b ooljen jol clys slacsglss
Jiws 5o 3l o8uls Ggaly [Vo] Loy 5 (el gy
o Olad ol g plpsS (S035 50 (59, 9 @ sl luilS
ol Jol oiuls flgie a4 Wlgi oo (e S a5 a0
Ol SBlaal 5l o)00 (nl (gwyp 4 Wiz e 0sd i8Sl o
Sl slp peiee oBls Sjg0 (nl 5o bl g iagh
SloFe g Pl b b3l o Wlgh oo 5 Gad Seglgs
b s 990 onl a5 098 (Byme Gl S slaativs nla
Sy90 slaating yo ;b SB polie (LS ¥l 4 axgs
Zag HUETT I 590 (o 2

s Wil S olol Lyls Silas o5 s 508 L
2 $lade> glaalisd ez pladlw Jb S peiores
sloysk Grizen 07] el lie (eglss slaSis
Ol el g (rdge Dygo 4 (ol (0 Samglge Sub)s
Slacanglgs Clél [0 a4 sy a5l 892y olalS sbls
E9 ol ypax Ll wlandls 80 ge5 511, el il
Slosms lis gile,lils bl bl o iaoslgs
ool sl €55 ol oS85 5o SLoalS sla oo 55 L6
o s lol, o a5 jleals sl b [o3-oY]
Wl S S YU G a4 B glalas g b SoSs
Jed D 59, 5 2 adsl 5 alidee Glaals JoSi 938l
S (Gl 50 co (S35 9 @y S3ism Sla G iy
1 byl o5l b3l g lacaeslss skl a5 wlond lsee
Ief-p ] cataals oy
OL Gl S sladiged ;5 (brerdiine; loow)
dad Ho Gl Saw S L.J)m bl oS5 oams
Slge @ 0l SB jolie a5 bel 5wl (Kiw slaeg,S
“'\45"‘"’6" & g0 LQJL..M: oKl O 0 ).,al...c R yode
2 Pl bases den o ol oyl alis Lo ,a5 slaasy,
Lol (6)sm, Gloy) gl Jlow oluls (3392 (e
@l sladlw 9z gl Gladlw jpa> w52y 0l
SS9 03l i o dn (2le)®) SlealS sla Sl 5
P o kS ) gl s rais jlade 5 oud aceaglys )
yaie 450 gleosls ol ools s )8 5 ol ol
S wese OlE pwyp 9y sladiges 3 made
S B o8 6590 b (Jlw (oyme )0 adlate slaconglss
Gops b Jlow alws ool oS5 glacaeglss ailossy 5
W VP pPM B Y Y e 028 50 i Llade lls sole
G Ve 5l gl Kow lodisges )0 puiw oo a5 Jy90 )0
2 09wl e (YAYPY ppm .5le) YOO+ ppm
Slis 5 03,8 0l 1) el cnl 55 STBA ladke aculbre oy
Sopd b @labae )3 (cw)pn 990 sladiges 45 a3 e
O Cod oL S ole Sas e wlasl 8 s
4 Cuns LREE ol jrog Sos e o [YF] cojus
s oSy Jlw Sl olie Ceniias ousS Ly HREE
yolie Sas sé umen [£0] cul glite slales o
oSl b slaJlow i1 ,SLaS 35 beaiges dan 4o ol S5
LAl col e Siw oSl 5 baeasgdgs jo s
5,555 oggnl bl p miwles L [£8] o) Kan 5 (5 sl
OlesS adlaie 59 5 oy AL Gosdlgw G SB 2



oYY s ool (LS pljee S (cerbiee) 9 S

1WAA leasl ¥ o leds YA al>

25th  Symposium on Geosciences, Geological
Survey of Iran, Tehran, (2006).

[9] Javanshir A., Mineralogy, geochemistry, facies
analysis and genesis of Zn—Pb (Mo) mineralization
in Shotori Formation dolomites of the Ahmadabad
deposit (NE-Bafq) | M.Sc. thesis, Tarbiat Modares
University, Tehran, Iran (unpubl.), (2007).

[10] Rajabi A., Rastad E., Canet C., Metallogeny
of Permian—Triassic carbonate-hosted Zn—Pb and
F deposits of Iran: A review for future mineral
exploration ] Australian Journal of Earth Sciences,
(2013), 60: 197-216.

[11] Luo K., Zhou J., Hang Z., Wang X., Wilde S.,
Zhou W., Tian L., New insights into the origin of
early Cambrian carbonate-hosted Pb-Zn deposits
in South China: A case study of the Maliping Pb-
Zn deposit; Gondwana Research, (2019), 70: 88-
103.

[12] Aghanabati A., Geology of Iran. Ministry of
Industry and Mines, Geological Survey and
Mineral Exploration of Iran; (2010), 606 p. [In
Persian]

[13] Mahdavi M.A., Soheili M., Mohajel M., Haj-
mola A., "Geological map for ravar, 1:250000",

Geological survey of Iran, Tehran, (1996).

[14] Zamani F., Moussavi-Harami R., Zand-
Moghadam H., Mahboubi A., Lithofacies and
petrofacies of red siliciclastic deposits in the
Karavangah area, north of Kuhbanan: Dahoo or

Sorkh-Shale Formation?", th Iranian

Sedimentological Society Conference, Zanjan
University, (2018), 1118p.
[15] Eskandari Nejad R., Zand-Moghadam H.,

Khorasani pour M., Mineralogy and geochemistry

of sulfide zone of Tarz Pb-Zn mine, North of
Kerman province: A case study of carbonate-

hosted sedimentary ore deposits; Journal of

Srtatigraphy and Sedimentology Researches
University of Isfahan, (2019), 1-22. [In Persian].
[16] Maghfouri S., Hosseinzadeh M., Rajabi A.,
Choulet A., 4 review of major non-sulfide zinc
deposite in Iran; Geoscience Frontiers, (2018), 9:
249-272.

[17] Dickson J., 4 modified staining technique for
carbonates in thin section ; Nature, (1965), p. 205-
285.

[18] Dunham R.J., Classification of carbonate

rocks according to depositional texture ; American

Sloyad

Slrog,S (saime 9 (gole UGN I Ul a3Y el o
OlesS ol supd g s (owgd 8 laolRiils pwlidue;
Shegly ol eatled S wisls H8 (Bt Lz o a8
e owgdd olfiils  imgh Ciglee gole colem L
o2yl 45 0 plosil (FYABFIY o)l < ,5)

&zl
[1] Amiri A., Ghorbani M., Akbarzadeh A.,
Shojaei Baghini S., New Trends on Non-Sulfur Zn
and Pb Strataband Deposits in Kohbanan Area of
Bahabad; 9th Iranian Geological Society
Conference, Tehran, Iranian Geological Society,
Tarbiat Moallem University, (2005),375-385. [In
Persian]
[2] Eskandari Nejad R,
Economic Evaluation of Lead and Zinc Deposits of
Tarz Area, North of Kerman Province: Emphasis

on Trace Elements"”, Shahid Bahonar University of
Kerman, MSc Thesis, (2019),127p.

[3] Jalili V., Textural, Structural and Geochemical
Characteristics of Lead and Zinc Minerals in Pb-

Zn Deposits of the Ravar-Kuhbanan Belt, Kerman
Province"”, MSc Thesis, (2002), 199p.

[4] Rahju Guitari, M., Geology and reproductive
model of the Gojar Pb-Zn deposits in the Lead-
Zinc belt of Ravar-Kuhbanan, Kerman province",
M.Sc. Thesis, (2016), 140p.

[5] Ahmadi S., Study of geology, geochemistry,

Geochemistry and

mineralogy and mineralization model of the
Karvangah Pb-Zn deposits, the lead-zinc belt of
Ravar-Kohbanan-Bahabad, Shahid  Bahonar

University of Kerman ; MSc thesis, (2019), 73p.

[6] Rajabi A., Rastad E., Canet C., Metallogeny of
Cretaceous carbonate-hosted Zn—Pb deposits of
Iran: geotectonic setting and data integration for
future mineral exploration ] International Geology

Review, (2012), 54, 1649-1672.

[7] Sabzehi M., Afruz A., Analysis on Lead—zinc
mineralizations in the Central Iran: Ravar,
Kerman, Kuhbanan and Rafsanjan areas, Lead—
zinc prospecting plan, Iranian Ministry of
Industries and Mines, (1990), internal report.

[8] Javanshir A., Rastad E., Mehry B., "Mo
mineralization associated with Zn—Pb in the
Ahmadabad, Abheydar and Tajkuh deposits in
Shotory formation, Bafq-Behabad district; The



Olnl (olid (S g (ol oy ales

(970 I (0> (Sgmga o Slo) oy

implications for REE mobility during carbonate
diagenesis;, Journal of Sedimentary Petrology,
(1988), 58: 415-432.

[29] Webb G.E., Kamber B.S., Rare earth
elements in Holocene reefal microbialites: a new
shallow  seawater  proxy, Geochimica et
Cosmochimica Acta, 2000), 64: 1557-1565.

[30] Kamber B., Webb G., The geochemistry of

late Archaean microbial carbonate: Implications
for ocean chemistry and continental erosion

history,; Geochimica Et Cosmochimica Acta,
2001), 65: 2509-2525.

[31] Nothdurft L. D., Webb G. E., Kamber B. S.,
Rare earth element geochemistry of Late

Dovonian reefal carbonates, Canning Basin,
Western Australia: confirmation of a seawater

REE proxy in ancient limestone; Geochimica et
Cosmochimica Acta, (2004), 68: 263-283.

[32] Barton E.D., Bau M., Alexander B,
"Preservation of primary REE patterns without Ce

anomaly  during  dolomitization  of  Mid-
Paleoprotrozoic limestone and the potential re-
establishment of marine anoxia immediately after

the Great Oxidation Event South African Journal
of Geology, (2006), 109: 81-86.

[33] Racki G., Konigshof P., Belka Z., Dopieralska
J., Pisarzowska A., Diverse depositional and

geochemical  signatures of the Frasnian-
Famennian global event in western Thailand
reveal Palaeotethyan vs. Western Australian

geotectonic affinities; Journal of Asian Earth
Sciences, (2019).

[34] Taylor S. R., McLennan S. M., The
Continental Crust: Its Composition and Evolution ;
Blackwell Scientific publication, Oxford, (1985).
[35] Amiri A., Study of the geological,

geochemical and genesis charactristics of
carbonate-hosted Zn-Pb deposites in the Ravar-

Bafgh area; Islamic Azad University, Science and
Research Unit, (2007), 320p.

[36] Dumas S., R.W.C. Arnott, J.B. Southard,
Experiments on oscillatory- flow and combined-

flow bed forms: implications for interpreting parts
of the shallow-marine sedimentary record: Journal
of Sedimentary Researches ; 2005), 75: 501-513.

Assiciation of Petroleum Geologists, (1962), 1:
108-121.
[19] Sibley D. F., Gregg J. M., Classification of

”

dolomite rock textures, Journal of Sedimentary

Research, (1987), 6: 57.

[20] Gillhaus A., Richter D., Meijer J., Neuser R.,
Stephan  A.,  Quantitative high resolution
cathodoluminescence spectroscopy of diagenetic
and  hydrothermal  dolomites;  Sedimentary
geology, 2001), 140: 191-199.

[21] Wei A., Xuo C., Xiang K., Li J., Liao C,,
Akhter Q., The ore-forming process of the

Maoping Pb—Zn deposit, northeastern Yunnan,
China: constraints from cathodoluminescence (CL)

petrography of hydrothermal dolomite; Ore
Geology Reviews, (2015), 70: 562-577.

[22] Ciurana D., Corbella M., Cardellach E.,
Vindel E., Gras D., Griera A., Petrography and

geochemistry of fault-controlled hydrothermal
dolomites in the Riopar area (Prebetic Zone, SE

Spain) ;| Marine and Petroleum Geology, (2016),

71:310-328.
[23] Leach D. L., Bradley D. C., Hutson D.,
Pisarevsky S. A., Taylor R. D., Gardoll S. J,

Sediment-Hosted Lead-Zinc Deposits in Earth
History ] Economic Geology, (2010), 105: 593—

625.
[24] Li Q., Jiang Z., Hu W., You X., Hao G.,
Zhang J., Wang X., Origin of dolomites in the

Lower Cambrian Xiaoerbulak Formation in the
Tarim Basin, NW China: Implications for porosity
development ] Journal of Asian Earth Sciences,

(2015), 115: 557-570.

[25] Liu Y. J., Elementary Geochemistry, Sience
Press, Beijing ; (1984), P. 53 [in Chinese].

[26] Gao X., Wang P., Li D., Peng Q., Wang C.,
Ma H., Petrologic characteristics and genesis of

dolostone from the Campanian of the SK-I Well
Core in the Songliao Basin, China’, Geoscience

Frontiers, 2012), 1-12.
[27] Mason B., Moore C., Principles of
Geochemistry ; Willey, (1982), 344p.

[28] Banner J.L, Hanson G.N., Meyers W.J., Rare

earth element and Nd isotopic variations in
regionally  extensive  dolomites  from  the
Burlington-Keokuk Formation (Mississippian):



YD s ool (LS pljee S (cerbiee) 9 S

1WAA leasl ¥ o leds YA al>

[47] Wernette P., Weymer B., Trimble S.,
Hammond B., The Critical Zone of Coastal

Barrier Systems, Development in Earth Surface

Processes, (2015) 19: 497-522.

[48] Hou Y., Azmy K., Berra F., Jadoul F., Blamey
N., Gleeson S., Brand U., Origin of Breno and

Esino dolomites in the western southern Alps,
implications. Marine and Petroleum Geology,
(2016), 69: 38-52.

[49] Bayetgol A., Moussavi-Harami R., Mahboubi
A., Depositional environments and sequence
stratigraphy of siliciclastic-carbonate deposits of

the Shirgasht Formation, local tectonic evidence
and global sea level changes in the sedimentary

process in the Kalmard Block, Central Iran)
Stratigraphy and Sedimentology Research, (2015),
37-68. [In Persian].

[50] Hampson GJ, Storms JEA.,

'Geomorphological and sequence stratigraphic
variability in wave-dominated, shoreface-shelf
parasequences ; Sedimentology, (2003), 50 :667-
701.

[51] Hampson G.J., Procter E.J., Kelly C.,
‘Controls on isolated shallow-marine sandstone

deposition and shelf construction: late Cretaceous
Western Interior Seaway, northern Utah and
Colorado. In: G.J. Hampson, R.J. Steel, P.M.
Burgess and R.W. Dalrymple, (Eds.), "Recent
Advances in Models of Siliciclastic Shallow-
Marine Stratigraphy’, Society of Sedimentary

Geology (SEPM), Special Publications., (2008),
90 :355-389.

[52] Sternbach C.A., Friedman G.M., "Ferroan
carbonates formed at depth require porosity well
log correction: Hunton Group”, Deep Anadarko
Basin (Upper Ordovician to Lower Devonian) of
Oklahoma and Texas. Transactions of Southwest
Section. American Association of Petroleum

Geologists Bulletin, (1984), 167-173.

[53] Adabi M., Multistage dolomitization of upper
Jurassic Mozduran formation, Kopet-Dagh Basin,
n.e. Iran; Carbonate and Evaporites, (2009), 24:
16-32.

[54] Sternbach C.A., Friedman G. M., Ferroan
carbonates formed at depth require porosity well —
log correction: Hunton Group, deep Anadarko

Basin (Upper Ordovician to lower Devonian) of
Oklahoma and Texas: Transaction of Southwest

[37] Flugel E., Microfacies of Carbonate Rocks,
Analysis,
Springer-Verlag, Berlin, (2010), 976p.

[38] Bassi D., Nebelsick J., Components, facies

and ramps: redefining Upper Oligocene shallow
water carbonates using coralline red algae and
larger foraminifera (Venetian area, northest Italy),
Palaeogeography, Palaeoclimatology",
Palaeoecology, (2010), 295: 258-280.

[39] Shahraki J., Javdan M., Pahlavan Hashemi
M., Jami M., Mastooh M., Kalvandi M., Facies
Analysis, Depositional Environment of the Lower
Permian Deposits of Chili Formation in Kalmard
Block, Estern Central Iran, (Darin Section) ; Open

Journal of Geology, (2015), 5: 539-551.
[40] Gao Sh., Geomorphology and Sedimentology

of Tidal Flats ;| Coastal Wetlands, (2019), 359-381.
[41] Schutte C., Ahmercamp S., Wu C., Seidel M.,
Dirk de Beer, Cook P., Joye S., Biogeochemical

Dynamics of Coastal Tidal Flats, Coastal
Wetlands, (2019), 407-440.

[42] Lasemi Y., Jahani D., Amin-Rasouli H.,
Lasemi Z., Ancient carbonate tidalites ; Springer,
(2012), 567-607.

[43] Zand-Moghadam H., Moussavi-Harami R.,
Mahboubi A., Bavi H., Comparison of Tidaites in
Siliciclastic, Carbonate, and Mixed Siliciclastic-
Carbonate Systems: Example from Cambrian and
Devonian  Deposits  of East-Central Iran;
International Scholary Research Network Geology,
(2013), 21.

[44] Birchard M.C., Rutka M.A., Brunton F.R.,
"Lithofacies and geochemistry of the lucas
formation in the subsurface of Southwestern

Ontario: a high purity limestone and Potential
high purity dolostone resource”, Ontario

Geological Survey Open File report, (2004), 6137:
57p.

[45] Zhao H., Jones B,
fabricdestructivedolostones: A case study of the
Brac Formation (Oligocene); Cayman Brac,
British West Indies. Sedimentary Geology, (2012),

36-54.
[46] Meister P., Mackenzie J., Bernasconi S.,

Brack P., Dolomite formation in the shallow seas
of the Alpine Triassic; Sedimentology, (2013), 60:
270-291.

Interpretation  and  Application ]

Genesis  of



Olnl (olid (S g (ol oy ales

(970 I (0> (Sgmga o Slo) oy

[63] Dewit J., Huysmans M., Muchez Ph., Hunt D.,
Thurmond J., Verges J., Saura E., Fernandez N.,

Romaire 1., Esestime P., Swennen R., Reservoir
characteristics of fault-controlled hydrothermal
dolomite bodies: Ramales platform case study |
Geological Society, London, Special Publication,
(2012), v.370.

[64] Zheng H., Ma Y., Chi G., Qing H., Liu B,
Zhang X., Shen Y., Liu J., Wang, Y,
Stratigraphic ~ and  Srtucural ~ Control  on
Hydrothermal Dolomitization in the Middle
Permian Carbonates, Southwestern Sichuan Basin
(China) ; Minerals, (2019), 9: 32.

[65] Azomani E., Azmy K., Blamey N., Brand U.,
Al-Aasm 1., Origin of Lower Ordovician
dolomites in eastern Laurentia: Controls on
porosity and implications from geochemistry

Marine and Petroleum Geology, (2012), 1-16.

[66] Amiri A., Rasa 1., Khakzad A., Thermometry
and Formation Model of Carbonate-hosted Zn-Pb
Sulfide Deposits in the Raver-Bafgh area Based on
Sulfur Stable Isotopes ; Journal of Earth Sciences,

(2009), 72: 3-10. [In Persian].

[67] Zanganeh V., Geochemistry and Mineralogy
of  Urmia-Ashnouyeh  Dolomites", Urmia
University MSc Thesis, (2017), 115p.

[68] Mountjoy J.A., Amthor J.E, "Has burial
dolomitization come of age? Some answer from the
Western Canada Sedimentary Basin", In: Purser,
B., Tucker, M., Zenger, D. (Eds.), Dolomites a
Volume in Honour of Dolomieu. Special
Publications of the International Association of
Sedimentologists, (1994), 21: 203-229.

[69] Qing H., Bosence W.J., Rose E.,

"Dolomitization by penesaline sea water in Early
Jurassic peritidal platform carbonates; Gibraltar

western Mediterranean, Sedimentology, (2001),
48: 153-163.

[70] Amiri A., Rasa ., Determination of the origin
of carbonate-hosted Zn-Pb deposits in Kuhbanan-
Bahabad area: mineralogical, geochemical

evidence and pattern of rare elements”, Lahijan
Quarterly Periodical of Earth and Resources,

(2009), 2: 21-42 [In Persian].

section, American Assiciation of Petroleum
Geologists, (1984), p.167-17. [In Persian].

[55] Karimzadeh F., Adabi M., Description of
Different Kinds of Dolomites in Shotori Formation
(Kouhbanan area) based on Petrographic and

Geochemical studies with a reference to the Role
of Shales in the Sorkh Shale Formation as a Major

Source of Mg Journal of Earth Sciences, (2008),
69: 110-129. [In Persian].

[56] Mahdavi M., Shafei-Bafti B, Amini A.,
Rasouli M., Dolomites and breccias in the
Kamarposht Fluorite Mine, Elika Formation,
Central Alborz, Iranian Geological Survey,
(2018) ,47-62. [In Persian].

[57] Davies G., Smith L., Structurally controlled
hydrothermal dolomite reservoir facies: An
overview: Reply; American Assiciation of
Petroleum Geologists, (2007), 91: 1342-1344.

[58] Hong L., Teng M., Xiucheng T., Wei Z.,
Guang H., Di X., Bing L., Shujiao Sh., Chengpeng
S., Origin of structurally controlled hydrothermal

dolomite in epigenetic karst system during shallow
burial: An example from Middle Permian Maokou

Formation, central Sichuan Basin, SW China .

Petroleum Exploration and Development, (2016),

43:1000-1012.

[59] Jazi M.A., Karimpour M.H., Malekzadeh
Shafaroudi A., Nakhlak carbonate-hosted Pb-(Ag)
deposit, Isfahan province, Iran: a geological,
mineralogical, geochemical, fluid inclusion, and
sulfur isotope study, Ore Geology Reviews,

(2017), 80:27-47. [In Persian].

[60] Davies G., Smith L., Structurally controlled
hydrothermal dolomite reservoir facies: An
overview, American Association of Petroleum
Geologists, (2006), 90: 1641-1690.

[61] Chen D., Structure-controlled hydrothermal
dolomitization  and  hydrothermal  dolomite
reservoirs ; Oil and Gas Geology, (2008), 25: 614-

622.
[62] Horgue M., iriarte E., Schroder S., Fernandez-
Mendiola P., Caline B., Corneyllie H., Fremont J.,

Sudrie M., Zerti S., Structrally controlled
hydrothermal dolomites in Albian carbonates of
the Ason valley, Besque Cantabrian Basin,
Northern Spain | Marine and Petroleume Geology,

2010y, 27: 1069-1092.



