WA Ol oY o5l FA b osled 1)l ¢ ams (53 ya0l 5 5 Ll s aloes
WAYYY i WAVANYY J 5o

-\ v

S 5955590 53 LOT 3k 5 Sl wslu 545 GLJLE Jgou 5 SiS o g0
(Oladas 055 (5,515 S35 153590 anlllas) Sl

#0050 5055 Sl pda ) e s

Ol s o253 (3T 50 585 6183 (S35 b L yokane
ol 4 S 13 00l o Jled s el 3 4 Ao Sl Sl ladeiar (S anig s & Olaghe oS 5505 65K
ol laartip S 4 oS Sl b5 2l (STls 5 e (Sl Dam 4 a3 93 368 S g5, ax b glaaetas O
syms o Sal Loy mam 53 1y ol 55550 S UL slaes s cpl il el 28 6 (il slal s L3 S
Lot S350 53 Ll Al s 5 Sy s ooy nl S5 53 e Jalge plalid (Sha sy ool ks L iles 5
LadUlS 5,3 Sl oo p @l aldl s e iile Gl sla)l8 51 agsy ol sl Oldar 3 Jlialy osgdome 555l 5
ol o3l GIS 5 b 51 UK (558,50 Ll 5 ol slaal ol 5JUT (andS (glaanig Conis & Olpme (5505100
Sz ralS 5 alS g dlas Gl T e il (ol ge 4 DU cpl il s g OLES R ol s ool
Wl 035 a1 0330 SSal sl o b s SLUE plrals 5 s 53 sl Gl cnd ls CO, a5
S Sl 5 a3 astlas s (S dUIS Lo S (6 e 5 (S 5 Fok (5355 al ot (58 IS5 55 55 WAL ()
G w355 SLadUlS w3 (Sow JUIS e Jlgs o5 glaariph 1 sl g vl s ez 4 (55558, Ll )
S 3 g el s LB 5 S
Ale s Sl glaarig ( Sal antle 550 JUS wotd K GLadUIS (650525 50 Olosbr 55 16 AdS glaoly

dedie —)
35S o pe OF sl LS a5l s b GMHS aig JaS s Sal ISl S
LS o Ty (63500 IS0 (U (slao sl s o gl odoal 35y 4y Sl S 5l kil 5 gl sl
(e (O 1 Y400 (Pentecost) e 52) mOl slasl 3 oS ol IS 6ol ps glaanig ol
Foeld (Sales s gyl bt Sl S glaaiy g 3 led LSS et s 4 ol sl
5 Sl eass ol gl (VAVY) e g o | S sls 5 gleds it g Sl ey pl o)

J‘)ﬂj‘jb}ﬁ 4.5‘..;}56@&&)‘ QTéLﬁo)\ﬁJ‘jM

;_)T[):j».?)'.uﬂ .JJ\oMJ&iJgT;;;’-)JJjbu

Email: rezmogh@tabrizu.ac.ir CAVEENEYNA Y U g fns ok $5F




\YAQ QL:MU Al e)l.a..i YA ‘;;L_: BJLQ-\:! AARSIW ‘u‘h‘:’” 6ﬁJMUﬁJL§|}?d;.u A

bt Jye b L wly S glanig 35 b il oS O
SIS w5l Ly aS osles onl b etend 55l 5
o Laasls 53 0ded a3l b s e Of Glaesis
3 e Sl slab s 00 b T e 3
s olalS Gl bl s el 5 5L O sias LSS
o) 45258 o o pe g 5 DA 02,05 5 50 e
bS5 s Soew Ol Jb s Sl S iy
3 5
Sl Gusls el S Sy e I
s o S b L e U8 4 Sl S glaaniy
Laa g ol 5 oS o3lizal LT (5l By 5ol
o3l any 55 T slassh as) s sy SEN
Ja=m el 5o LAl edd fdS sl aS S
) TS5 les S5 e | T S 505 Al e
S e 55 ol (048 Flasls 5 (Ve
S S 5l L Sl S bbs g5k Sl
ok sl slalas (Suis  deas 4 S ol
S ih ol 43,8 e Do CedS )l S
Plig s sl medS bk S8 Lk
ol sl Sl Slalas s e S
S S sbadls o s o 0L Cow lab g
Ay ot e sl b baayy Ol
) dsle e B (Sd 05 5wl glasly S

Lfl_éﬂ\.:}u eos S (\i\ YV “:)‘JKMJHSJ'

12 _ travertinization

B lozek

4 _ kovnda

15 _ travertinization of tufa
16 _ 7ak

ol el st JUS sl o el SaT el iS
OF 510400 1448 O 5 S sSSla) il 63 5 S
a a5 e pl Teds S (lel JUS Ol g oy
SLacl e 3 sdal 355 4 (Sl laes 5 o
035 f e Lde & dipls ot 5 0dllS S (g5l
S eaalllan 3,50 ailate 3 Sal sduy opl (55458550
S LS & Lb g atlu s JUS Ol e 4 LT
SSAT glaarig Olye oy Lol dns 53 5 el
ae e 253 ol s oS e b7 IS (5ol
LS e )3 Sl antle s sladlls
(OF 1 1aA) "5l 5 5,58 ((FrE 2VAA0) T o

CO, = slis ials (oY :144Y ) “Jldess

S ol S Sl gl jule DAl i @ s )
OYAL) 5 s 5 (A2 0TVA) Vol g s s
Slata iz Gl bl s olalS (i, o« LS s o Ll
s ool sk gl ol slacl 5 sl Kal
s 8Ly S ol el
SMS i 5l aS ol sl S Ko 55l 5
:Y~~\“‘HL5:)_<)>;—~1L;°J:-<-:-5(’J§%’TLSL“W%‘
LS la sl iy 5 es g e il 5550 5 (Ve VY

BE Q‘)bw.’";b- LSL\Q—%UC.AM‘OMW‘}A QTaJQJ&J

- self — built channel travertine

- petrified irrigation channels

- tufa self — built channel

- petrified channels

- wall — like calcareous depposite
- calcareous self — built channel

- Selby

- Ford & Williams

- Zumdal

© ® N A L AW N =

10 - pettijohn
11 - Goudie



Sal laes 6585550 55 LOT 2k 5 (Sl antle 555 badUlS g 5 S5 0 g

Ghls ol LS &S s W85 paw K3 @ glaxls
08 AN ) 0LKan 5 b ol gl sl 5 e
S-S o3l e gla i s 1) axlys Ges (08
£4 5 8 oy i o ) axls Ges Lol il o3 S
Ales ;S 6 S el e W s i s 5 e
o aS Il o s axlpe dbed o 5 Gees ionens
e (6 =S oSSl e MY il e o i S ) 50
ol

Slanins gbaig 5l ol cos Sal o8
Sl odal 35 3518 0503 53 L Sl Sal
(st 5 B ) s 5,U (VF DAY st (s 5le)
Al sl ) 4SS e SE(YH e VA (s
Sal laeton dledal 352 5 4 s 40 s ks |
53 il enysl sy |y Sal glaanig ol o 5l
Ol el S5 adate b 5 S5 sla oS (sl
S )l Brb s = pp ded sl b S S
o34 3,5 ol D) S 3,08 o sl S gl
mhador 5 S ol S ol fele ol dlel 4
Sl e laanig Wil e 0T Al ey la
2o fped 4 5ok S WSl OAS sl Esl
OLEs Olgy oS s 4y ol ey sl (5,
RGO IS WP

AU s (S e 5o (sl g
JS 4 sl L8 8 ctle e el
) Sl 03551 35 s a1y B — 4 i3 o il

3 - Lotar
4 - Bernhard Damm

Slalacd () ch.« sl Ve glacend 3l aS
S s a5 (e o) Coand 5 4l 5 0550
LaKw =l a8 us S asiin (s g olkibe ol
Lol lassh o 3 ol Jbt slalab 5 o35 P
S sk Al e s Sal lSaw cpl sl 3
Ll 6l 15 By o3l ol 2 503,55 Iy oLso
S
SN SLbL 5 Oladhe o5 55505 6585w 535 03
S e 355 5 S AU (pl 5l gnl 5 sl
= Lol wols LSS Joee 5 o1 Bl 5l as
ol (S sladUl ol 15 Lol ble .l
23S el izl s a8 Glaneda el (g5l
Sl Sal glaeis glaanigh sls 3 Su mlan

et 5 S Aien S i aibes o

( Oq n\Y’V'
o33 CaCoO, cols ¢ Sl § glaaiy o
R . \ .
o Ll Ll el jadie Jhlisem s a5 oS
el (K 0155) T a gl & o

ol 5, g0 sileis oo Y
2558 s el o Olade w55 5515 S

=l LSS Ol e (B0 Jled Cand 55 5 01
A e w033 oy g 5 S (il el o
(V) s .JJ\JCLAJ)\J_:AM ol bl glacas
bl slaipes & Sl [ S S5 5 5 s

cu_iATL;}.(_MO_l\CE_MJ: Aas e Ol sy s

! _ thombohedral
2 _ scalenohedral



VAR Bl Y oyled A oy ojlad oYY Lo Jasms 5505000 5 5 Ll adoms ¢

T A dbt G Lissdoe Sl e w
Sl GlalKw 5l Gyt Sy B S s
aole = obe ) S opl IS S 15 s e
bl 5 1 sl g Dol e 0Dl S

.JJ‘@JJ,S

Slaarig ool ol OF 5l Jol> = s S o
S aals 5 0ol Cglize Slguy S35 2 Sosls
VP PP S PR Y PR W W SRR SR P
alae das o LS5 ) 550 5 i pl pes oS

SER TP P+ Y- EYC-CHMCIM L RV iy (P2

TeTh \n-.N

ot "N

Oloskws 6 (Sl (555w ol jor Cond go a2 1) S

sl Ly a5 45 8 oy ol pl o) alears
S VW il 3 (S Ll Sl s s OGe dr
Gl 3 S 5l el i & wlo S sl ge lie
gl sy Gladlls Jss 5 4d; Jlie o
LTS5l slite slas ol dgil JS&5 2 30 Julss
oRFen A gy 55 ) el vaﬁl{)&uu
0352 sl P L g Bl 51 adS S ¢ 0350

03531 O3 mm S 5 31 adUS opl 51 & s i Ll

LAJ‘::‘,J 9 3lee =Y
(Sl ol 52 SUS )2 5 Lol sl
sV e o5y aallas 555 05 sl e Ul
laesls 4 a5 bl 0lus S (gols o 4l \iY e e
Lo 3 Ll il s lacials  opl 5l edel Coves 4
Lol @oles 5 05 g o 3 aJUls Sasl, GIS
A et Sl Al e S5 ge B

AU s sl slad 5l ol 108 antg Ol



Sal laes 6585550 55 LOT 2k 5 (Sl antle 555 badUlS g 5 S5 0 g

595 U Jgou g Gluldg 53 J5e Julge —Y-¢
Sl wsle

s sladlls g 5 aedS glaaig |55

Sl 0T Olbl gl 5 5w g5, 5 Sl atle

O sles i —\-Y-¢
b Sl S il o 05 O Sl s e
e 5 0> i OF LS 0 50 5y S
VL 5 il 6l (6 min Ul canils (6 S glos
a3 4zl ol los ls 6l S ol a4l
Yooges 5o ibes plicd 813 Sle e s YV B Y
YO L3 [ YEIATVY (Giyle ) am VA (g, sila
Y051 5 ol oS azl s S s s e A (g e
5k ) A e 318 Ble ar s WV w ol Ges
i aS asul GNP A DIYAY (Ol
ils o arlps OF glas 3550 53 O Kiasy
LS S b e el Gas L e 6 O gles
ot aslas 3 Of gles Rl LS e 1y 50
Sl Ul S Ol bl slag s 5 4l Jaes
obe ol bl Al 58 Jglows jole Jox sl
s 33 (S5 5 IS0 ol Gl Do @

Sydign et 45 S0l o]

CO, L jials -v-v-¢
Sl 0L by s L;mejzctsdﬂ
sl oS St g ey (3L o rolid sl yls

Sl = ol sUls ;.j G [ g N e

j\é)(ﬁs slazel s 6\4\.;2.4"} R >)j.ag_§.1)>).k.i

s S i laJlls

k-t
ol wsle 395 sladUls LSas ayl b -V-¢

O 03 s Sops e aS S Ol S
S ey el Ol 53 el s Sl sl S
wls s 511y 555 CO, s oo (el &
3 g e e 45 sl ) s S Sl S
sloacin Gl o S gl 55 5 uds
Lo 5 ohoslf S 93 4 peedS Sl S Gl Sal
T s s G 0T ol 5586 s g e S0
o Lol s hle a e o CO, G as
a1, CaCo; pls ol s L Sl esya CO,
53l sn 35

Ca(HCO,), » CaCO, + H,0+COQO,

53 3h el e Vb el s S Glaaador Sl

ol osd ol Oam w5 Jled s
S sl YL el U5 CO, onils e o
N dsdme Do an |y asly S jole 558 0 Lol
Sl s sl Y s L n s slaca s
Ol ol am ezl Ol S o ool Glaaata
P LUl wsls cuws Sl 55 CO, w0
ar T Jsdoe slge oo cnl 3 il o halS a0
e 33 Jib Sy Gbg pbais O

g e s & JLS



VAR Bl Y oyled A oy ojlad oYY Lo Jasms 5505000 5 5 Ll adoms 1

155 d o sl 6K LUls CO, tals
3 e 3 plaaig IS8 w4 ole pl @il sl
03 Kt e (et a5 5 0L JUES glals
Sl Gl as 5 55 S35 53 2l Ol Sla s
S5 am Frmae b b SO 4 S Ol o5
o LS5 (ol s 5 b LIS (il ee]
e i 3 SIS aig Ule 5 =S s3SI
i 3l 0l T s axlps OT S Gl
S femd 55 (S a iy Olie o R S A S
S50 Ao 3 VY 1 s ol oS sl Bt Lol (g s
IS a il oob ce ol et Ol pl s

Sl 3 G Sl G ol s 5l 0L Slazai

)&:A-«-N‘ ol M»'G&Uj 4.«......@4":' .JIAL&.AV'Q})J\-\'

It

31y e s s Sl S ol JUE) 5 ID
OOl slls azrlys aS slaaalios olacde e
o DL (e rals b bl s (oL
5 o) g 53 b e JtalS (Seeal « CO,
SRSl 83 (i JLid oS S SbI las s
Sols= L5 am SdS Glaatiy (il e Al
SLadU wdd i3 &5 (b sl ome 3 JS2

..sjﬂda Sy 4l dﬁi«;}u;)}

ol (Keasl 5 ok > -Y-v-¢
363 S ST (63 e (ol S oo
S lagyr of GladSse plals das o oo
SalS ol Wy o3 digls 13T gl b eles o
e R el =

G 4 Al o 2alS OF 5 55 50 CO, 05

6|ﬁ Lh‘\.;i.és &‘3“;:.59'..\3‘ OMJ,'S-‘;:}J‘) \-\' CJJ«#J#‘\S‘;\J‘ dfj:—u:)é e..\..i': d)‘f&‘d—@gcw‘ C)‘};.A:* J.i.‘b

Sodo wu Sal g 5Ku o8 Cgor ol G ol 0 03,51 g s 2



Sal laes 6585550 55 LOT 2k 5 (Sl antle 555 badUlS g 5 S5 0 g

LS‘ﬁ'}j—' J\_A\j?- QJL&Aﬂ@MW&GL;

bl o b S s Esk S8

LB SssS al o —\-¥—t

355 0L o s 3t O 45 il (gl 1
el Al g S5 Js e 50d (IS anig 4 g S
S s S s a | glasle 55 LIS
035 g oS dadUlS (S5 5 a0 Sy (n e
5 Ly odsb Bl 5l ldS IS0 ool s ety
Al Ol S b aatr 035 Ol ol gl
S ol ol g e Sl ilaaetin OF e iS5 5 oS
LSSy (0l gl s gl LJUK sl o e
s olalid LU ol S3S > e 3 45 el se
S adle e
Aol 05 Ol g (Y

0wy Jlad o ey Bl 5l as dbls s
63l Ol laaniar (ks 13 Jé gla oS s
S ny s Slie 23 ols 45 T e 3w
S 0345 oS gl Al Se L s anils b oo Wl
A daaaio gl pam Lpd e KA Sl Sl s
3bs a5y S ol s Ll ko O oS
a1 Ll i 4y Odrs 3 oy oS i
S (o a6 OLL s 53 (e 5

Aas o 0L | baaaio cpl S5l glged (F) K2
el 03 503 3l JUS w53 0T 5l s O &S
P L (S5 el bt nl al Sl s o

o s ol sseS Cle 4 e 5 atils GV

LI .

O Jed e 55 S Lol slag s LDl s
Asy QLS s ol Sl 55 G b s
e Ll ool 55 OLalS a0l ool
23 eSSl S (S iy Ls, 4 Oids s
Jees U OlalS ol aid Loy o 5 Sl
Sl oDl U5 n S ST (63 D pme 5 s g
53 Jgdoms 3l Wl pas Sl w53 3ls il
Ol 534S edS Sl S opl o .S Jox |y 55
D gt e 45313 39

P D3 3 S ey Ceend )3
slaasla ols Ol e S L Ol & S
Lo Ci8 S A el Ol sl O 55 gl g
i a0 4 ld ol s an Ol s 3 g ol el
S5l ol Ko eas Sl asla ol Ll
S5 i s S 5y
S i kb s g e oo 0 g 5k oy LD
o g elS Bl e e (ke 10 o e

el 03 S SaS baanig ol it

Sl aslu 55 GLILE Jgou 5 ad, Lig, ¥t
Glaoind ;s wile Sal antlu 55 gladlls

S5 Jaod o My Asl b s |y el e (55058550 535
a5l sl Sal claacis ;.J B LS e (S e
Sl Ol e 53 5B Gl O & s
Mg Cnds a5 ot o 4o adS ok
Sy 3 01 3 et (S ol 4 S s

Slres s e 5 o3l Oles dyb s Ll il



VAR Bl Y oyled A oy ojlad oYY Lo Jasms 5505000 5 5 Ll adoms A

Cramd 53 Lol gl cazils gl e Ble Ve b Y

C)JH‘)J.C;_«‘J_ZAL;.;LA\" )‘J’:‘:"‘_}i‘z‘éj‘j-’

‘&dem)b QTQLU.?-)M%-”LQJ L$.A.,\.>T
5 4SS JUlS o= Sy e J_:fj}g sl - JUIS
5 LSS ol Ssm el 325 4 (S S ole
Ly Sl alo 55 adUlS Jsos 5 W25 51 ol

Lel el ol St o5 deir opl of xd S Jl
Ol ol S gl OF (goliie 5 a aaior aslas
e 93355 (Sl antar ailas Sl 2l a4 Ll S el
gt e oS DL S i Sladd sl
=S s led, Lo gl o Sy e 8 gl
L 55 o sl atla 350 JUIS (Of 03 30 o
ol slaaig pl .l os S l.,\:iwfd_,bjtu.?j

ol aml i xS Sal auls s g 3 a5 S

Coomd 313 415 (S545 dlom jo 55 45 Sl alu 355 JUS G 5 o bl 5 K sS 03 ¥ ISS

shldert slaus) S8 ¢ 5 O i 45 gome B2

D5 o s e e s ol e

r?sdﬂ sdalis dLQ.:lM

Sz 2 e i (g
L;sl_ljJAJ._gTC,_.A\O_(MASx.;;JAW.;;&
Jjb)bchﬁbbgjvﬁdijbdjbwﬂt&jwb

By Aas w5 1y 35 0L e Gl S 0o

ol Al (o
S-S Pl oa e Sal laaaior 5l e
Lo a et el oS LT Al a5 anils
03,5 Ceyd 355 8l 685 e 4zl 5 Wl
T gl O 1S Glastle s gladUS Ll sl

53 15 JUIS g5 ol e gl ol Sor S wokel 5 g



Sal laes 6585550 55 LOT 2k 5 (Sl antle 555 badUlS g 5 S5 0 g

(8 JSs) S e iy (S5 sbel sl A ale
Sl i 40 503 sl Ko anles 52 JUS
ol gLl i ol 4l oSS 5 S5 JUS
el o G S i O o ste sl e €7 JUIS
Sda e g e YV s S35 0 e Caand 3 &S
(USE) el 2o YAY 0T J b
Colda glols sl s s an 1, JUKS l &5 T
OTPh 5005 o (Sl 2 oyas Son Ve YO S S
5 St G s Jsloe jole ) Jgdr Ll V/EY
SIS aig 5 0L s e Ol | S g
syl ol K QU sl S s s

s cJ)jT

B

"&fv‘e;*‘;‘f;

4.2'_...2..6_;43‘5_..26_& <ol aJUﬂMJDMqLSJL? uT
JUK a8 o 5T 5 5l ebss 1, JUK LSis 5 18
sl s &y el o3 el Slanl e lu 55
Aol RS s E) Ol b s S erp S S
j.’:-‘-‘*")b")‘—.‘)bJ‘jj é)ﬁ&f})ﬁudbgw|
d%wéﬂéﬂdy)éw sl o
Sae U g e 50 (ol Ll a8 Oley e O &S
Slasrlo s 550 ladUls il osls s s ol

MM}JGJDSJJ‘cMM

wilo 555 sdUE b5l a0 Y-8
sl ©3b3 s et ol glact B
PS5 5 0l Oley 5 sl sl OF 53 Jslees jolis

SRBl (58 G b g (el K GBSl Bl JolSS 5 Al aslas 5 JUIS S Sl (gl ses b S



IWAS DLl ¥ oyl A ol syled 1Y Jle o Jasee (530,000 5 5 L3l a aloea Ve

Olodes 5w 4zl o o gor 5 Jd (s 5 sbam s pleed pole 1) o led o

Element (mg/1) north outflow south outflow
F- VA \.va
CL a1 ¢
80427 ol 00
Hco3~ oLy oYo
P04 L8 1
Ca** VY Ve
MGZ+ Y4 \§3
Na* AR 4
K+ Y.0 ra
Fe* ' s

Crand sl ol 5l pasiedin DLlS & gad las )
ol dilae Lol sl 4 sy oS Lanl K sl
Sl S ol Glagsr o5 e oS Sl I
e 5 0l b e o3liul Ll 5l g5l 5ol
bl o 55 5SS s Ol gla g Kaus

(o JK8) el

w3l 55 SBJLL (g a0 —E-F-F
Sl s pLil 3,8 Ak o 4 &S LIS
Do ol (e e 5l dmy S e Mg 3L
3mSR A SaS
s pU G e Ol e dUE (55555
S Sl Sl a3 5 IS8 LS w53 LS

[

<l

o3l 4 K55 (0K B s el 0dd (G355 5 SamSed b 48 L3l K Sl s 5 mewd (A0 S
Sloda C35 (5,405 S8 B8 g (JSG Sl ([Kaw JUIS w55 i (o8 Lol



Sal laes 6585550 55 LOT 2k 5 (Sl antle 555 badUlS g 5 S5 0 g

So5S Al e s el an § IS BT s (IS wig
Lles S 5lel | Waduls

JKe sl Sl glhaig V-t
s cedd b axls oy laasm s Sl aS
Dl O s 03 3500 Sl i s e
b5 S olps Glaes s IS0 4wl S slaaiy
Sy 4S 4l S glaes g opl Ll el il &
) sy 33 Ko ) 0 0328 b
slas, LS gy Lassl Kw =L Sl (IS
Sal K3l e )l S 4 aS e ($5 50 5 Sl
Sla S 5 iS5 Of s slye Lol JS02S
Iy il OF aS ol il sl s & (g5
S30 = S5 835 s o S5 S Sl 03,5 o0
Ol U ) e e 0 e iS5 Sl glas LS
Slacand 55 = Oles Sow aY S eld o Esl
S ol s ek g Olpar slaanip Sheomly
i g aS sl LS 1) lam LS S (b
3t e 05,8 bl 1 OF Glaciand dan Sal
(Sal laarig 5l ols S35 05 45 Caand L
= g (sl 03 e A ) Sl S
Sl Al gy et 555 5 Gl O Il slas LS
O (Vo8 IS0) a0 pls 55 S
el 0ol 355 a0 s lae,lS 3 &S s S
355 Gl s ST 0 b 5 Bl e s
s LS slag i Sl Cti b 5 Sue sl

C.«w‘ obj..:

B g Caad 3 a8 A 55 o5 JUKS

BIEE" TGS P W-J WL S L LR DU LGP PR Wt
Al Glaes 5 O o w5 0l o S 5SS
03,5 Iy (S b il ly S 0k 200e
IS LS JUIS (s, ks (o 0 S5 )
o3l9,3 osls Slus| 28 (Clisype 95 4 Ol e |
A4S glacals OS> (Gl gladle s g
Sao i 33 53 S S sl A 5 o D se

Sls el (Ll esls

3o o3 Sl astle s adUls i -t
OF Skl sla s 5 S
sladi i &y a0 &S atlun g slaglaJlls
s Sl glangy s 5 JS0 ol 5 b
Slas Ll ozl 35 a0 1y ool (555550 il ok
Aile lacand  —an 53 IS5 6ol slaes s oyl
s SN &S ey o b SlaaisT sl
D353 31 S Lacsls Oty Ll sl o S ol |
gl 53 LUKl S (00 358 255 v & (e
53 JUE &S placansd 5 dol o 3535 40 e 355
Sl oY S po 4 s 5l el K5 baauls LS
S Il s asls (Bl B aS S ) e ot
sdeal 3 g g 4 aals JUS 3 Jsb (ol8 D) pe 4 b
=l S s LadUlS ol i 4 a5 Lo
s as Sl a5 Ll o3 gdome slags ) sanl
wisl ol > ol oY s anas pl 3 S e



IWAS DLl ¥ oyl A ol syled 1Y Jle o Jasee (530,000 5 5 L3l a aloea VY

L}'A‘_ﬁ'o‘b‘b)’jﬁl‘&&“w “w‘J>)|ﬁ>CMJ‘&~|Jﬁ‘
3 S s L Oludl (o8 cws e o g anb
635 S o 45,5 Sy O JUSl 6l &S O e

Slsmd Cad cp 5 A S glaldl S s L

Sl Sl o ged 03 banil K LL g
s dS Olo 45 eds] s 4 baazig O 03 e
Sl slaslv 5 cslu L o108 wig Slejen

u;ﬁdb@uglj:ijlyu@u.w|

c..mlg'a,'c9};?Wq.\g.acﬂegla:ﬂ&u&u‘,sjﬁ:é.xquw:'\p

Sl an 5ol feate OlS ol o S 4SS
el 4Bl 1S ab g g g 03503 ($3555 s
Sre S bt 5 g b o (Ko JUIS 51 s ol
JUE ol 5 sols lation g o axlys (Sal
s S e 03 15 OS iy Cead S (S
PP Cu.?)\r_ftguubw‘gjcm;;“&i
S dd o e S b ol Ll sy s 5 s
A Sl QY S e 4 s 3 S LS
Lo s Ladlls “_;;wz OlS 555 la psw s ey
S s e 3 oS axls sldel (g3lge s
3ok o 4 5 a3 3 g e dd (6559 8

.l osjjibﬁjd.jbéaid;ﬁ&ﬂ

Bu g p ok Ko JUIS —Y-£-¢
Jelse Cde i S 5y 55 JU S s K JUK
b lawls ols > 5 ol ey o —2ulu b
OJ_J&_M:JLvLS L.)'»:‘C"M‘ ol éﬁ)}ﬁjM
il s a3l ol ol RRESURTR
e S s Sl placand ol sla e 4
SLeS JSd an JLK 4 )l S sled ool 05 S

o S S JUS 1 e (Y IS

' - collaps petrified channel



Sl by S5 05m 53 O S 5 ST a3 G J s 5 LS025 o o

D K5 SleS atlas g s gLl ol ) 5
s s el ze ) Sl i 56 OF sl 5 e\
Ve sl ol e e Sl b Sl 5 Ll

oS 3,03 5wy bl dajlss b gy w5

slaaig 5 gl s 5 balS s ST 0Lz i
o=l slaeglms ol ol LS5 Sl S sls K
oV JSE) a0l 63 as Sls Il Ll

S Lasil K sy sl Glaelgs oS J-

[

]

Sl S 5 o Ol S K8 SleS w93 JUIS ) Hbs (@ K8 LS el 55 JUIS 51 b (1Y JSs

bk@@é&idﬂéﬁyk.wlnx Sl Of s

LL\@MWL@L@)‘O}ﬁ&S}&d)J&L&JL’E

.LJ‘)C&)‘@W&%&%

35w 3 0w il 35 AU —E-8-¢
2ls U 5 Lanil Kw pby Jlps pesdle
23 atie 5 g S S JSS SlS
SLadlls (il es 8 sl Ko 51 055 Sla s pebas
5 odSl Do S Ll sy (oL alun
LadblS ol il a3 8 (sl 3 5dome (2l 53 a5l e
st o S g el o e Ul
Ll ok ol St L LT (glao, LS (55050 5 cazils

slacsls sl 55 LadUl ol 51 san S35 580 50

by o g 5w s9) a5lu 355 GLJLLS —Y-t-¢
o 3 S S o ol a5 el

U PR GUNPIE S U K S F PP P
Al edel s g ay arls Sl edd ol ST 0L
Aol el A sl s 4 s LJLK cpl i
Ol a8 15l 3 s by o 5o TSI e,
s LadBl 6,8 15 bl e (sladUlS sl
Sl 51 s Ll aS el s ool 65U 58 bl
5 edld Slis QAJ_Y; @ e a3l 0L > Ol L
Ll 5l o ol o plomil Sl 5 ol el &)
Ll S o e S 4B S 15 bl 505w 5o

oS Jl sl oS 5 w5 slaslns S



VAL Sl ¥ oyled A by oyl VY Jlo (Jasws (65,400 1 5 L3I aloee V¢

et 4 (S35 a3l Jolie ol S plas
dotor Sl o ST 0L s 3 b 5 S S
R bk e e 53 LadblS T e s
Lasil S pUyi s iy o0 355 sbgy 5 plis)|
ol @l at b 5 2 JUS Gl pasidin DS 4650
Gl e il b Jelge e g Al e o
e obrs U Ol sl g8 s (iman
S o (NS

Slaie) 5 S o 55 ($5 558550 Bl
Sl a3t GladUS 51 & sed Sle 0T Gl bl
Sl Sl laazig ) A5 le 5 Ll el plulis
395 ladU o5 b ol K gla LK (ils
sy gladlls 5 ks s 5 S o) e
ol Ol sl o S0 adaly S 51 0
o=l 350 L 0Ll sl Sws (e o
JUK wl s o0 bl dls s a5l 5525 WJUK
o am O Gl slagss 5 S S35 53 3l
338 o plol &fu”\j)gw_ LS

L s adaly (s (S gladUl 5525
Lol stias OLES anils ol ues glacJlas
P S 6 Syl il | L s
Sladaio oyd e JS5 b sla oS e
Laoddy ol JoSs sl 1 oY o 8 (g5l Sal
235 Sl e Glacdlad S s Wl e ol
ol by AT s 4 Wl 1 A0 e oS e

g 034 Olg o aS el J)-?"L;.'«Mduls)ﬁ)

! _ neotectonician

S 3 G 5 ) oS Ay e Slaass
S L dUIS ol 51 ool bl 03 S 558 o see)
eSS o Sl 5 (93l 5 0 dd (Sos 8 5 LSS
ol Lrasls s ol e 4 5 ol oS 35

!

S5 w5 Low =0

U5 Oled s dilae L Sl glaasio
dns dn sl 0p93 Sl s il QYL (IS @iy
s sladlls IS 1) wly 3 glaaniys (il andl s
i OF Sl bl glasa) 5 55 535 55 Sal sl
CoedS 50 31 by S glaar i cpl ks 59 s
ok ke I see sy e 53 45 035 CaCoO,
IS sty O35 s 5 (015 O35 w4z 5 L
el S ool U5 3 5w cpizeen 5 LWJLK (ol sdias
izen B g5 ¢ 5l 4SS OIS e Lles S slowil

oo izl S slaania el glr O
LS ol ole o jls (o305 Sume juolie a5 SCu
CO, zs = o Sl wtle 55 slaJUlS sias
GoalS Jsdows ol o gl 1y 0T LUls O 5
2SSl S glaaiy I8 4 jobe pl 5 ool esls
ol Saial ey Gl diledd Gl & e ela
Fol Jelss LS g 5 CO, slis 2als
ole (IS iy 5 O Sl S deST 60 25
sl 03 g0 L S

S 1o S 3 fok o S255 Al o LUK
dntoio sl Ol G (Senp sy il e 5

L Ll 3l ol Gl s oS 5 035 Ol



Sal laes 6585550 55 LOT 2k 5 (Sl antle 555 badUlS g 5 S5 0 g

e s Sl (VYVY) caw (b ile v
-adlaie O Ol 158 Olaghe i adlais o K
(s Ol ol

Gl iass o (WWAY) (L jdams (g 3 A
S ASE L Ol o wdlae (S5 458550 585
0 ASisls Ayl ulid S aal UL (ST b K
s ol eleanl 5 Sldl el

Oladeu s 4l (VA1) Ol 5,640 A
s i gn; Olasl 5 g ulacyiasls O
sl Pl YW o dos el 6 aar 5 Ol
L0 i 558 Kn b Sl Olejle ol Liz]

.oy

10. Alavi Naini, M, ( 1982), Geology of
Tekab — Saein Qaleh 1:250000,

11.  geological survey of iran.

12. - Ford , Derek & Williams , Paul, (1989),
karst geomorphology and hydrology. london ,
unwin human. Ltd First Publish.

13.  Goudie, Andrew.S,( 2004), Encyclopedia of
geomorphology. International Association Of
Geomorphology. ferst published. Routledge.

14. Hancok, P.L, Chalmer, R. M. L, Altunel, E,
Cakir, Z, (1999), Travitonics: using travertines in
active fault studes. Jornal of structural geology.
vol 21 : 903 —916.

15. Kovanda, J., 1964. Quaternray freshwater
limestones of Czechoslovakia — raw material for
agriculture, industry, and export. Geol. Pruzk.11,
323-324.

16. Lozek, V, (1963), "penovec" — a new
Gzech term for loose and partly consolited
calcareous tufa Cesky kras 14, 113 — (in Czech ).
17. Pentecost, Allan, (2005), travertine.
Springer. First publish.

18. Bean, G. E, (1971), Turkey beyond the
meander. Ernest Bean, London.

S ey Gl p 03 Jlad ol il S
el a3 Ad
i 3 i 0dd S sadUE 4SSl g ax 5 L
S Caglin 505 e 4 Sl 03 oS
6L G Ll ool b Aol Aol b pln o
o 534S Sal GLadUls slas sy il anils
Al o (6108 e BB 5 Ol s sdalin e
Slaly jee 015 o (Sal Glassisp opl OIS o b

.bﬂ@b@]l{bb}qﬁébﬁd}jb}ﬁju

pb

OV L e o3 g gl L e SLL )
) e a i (OLSS Sl osl 5 sbhasis
08 — 00 amio ¥ ol ATV Ol

(s SlaKn (YA (> Ol Ols o Y
] e e e o 5 e
33 Pl gl S 5o, ol Ol DL

e laaaio (WWEA) ol dass (i Y
sl ol s o Kils ezl oJl a0 !
bt S (OYAL) (e (Ol o>
ol Jodss S 5 55l bLs )by S
sl ol 0l g oKl

ey asd (WYAY) 508wl e Olasla 0
Ndeerer lde Olade cos ulis

5 oo OYA) (e Ol 5 5 o (b
WOlod—w 55 Azl ps b Olul ol

s Bl e Olejle b Olialy 0aSin g3



VYAR Sl oY o)les YA o‘-,l;‘i oyl YV Jle gdh:;u 6}?.)4"““}."9 l=.=|Ja.> dowe 1

Karst, Czech Republic. Quaternary international 19. -Selby,M.J, (1985), Earth changing surface
91 (2002), 137 —152. ) )
21. Zumdal, Steven, S, (1993), Chemistry, an introduction to geomorphology. Clarnbon
Third Edition, D. C. Heath and Company, PP; press oxford.
220 20. Zak, k. Lozek, V. Kadlec, J. Hladikova, J.

Cilek, V, (2002), Climate — induced changes in
Holocene calcareous tufa formations, Bohemian



