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PP: 25-34 influence by geological conditions. This research can achieve two objectives:

first, to identify the geological processes involved in the formation and extent of
the Karaftu cave, and second, to allow for the dating and determination of the
) period of its formation concerning geological eras and epochs in history of the
Use your device toscanand | Earth, Geological evidences include the presence of major and minor faults
read the article online within theKaraftouu's cave, the performance of the fault in the wall of the outer
and inner spaces of cave and the development of its natural indicates that the
cave is in structural form and relevant with semi fault function that existing in
that place. Cutting of upper units of the Qom Formation by mentioned network
fault and its discontinuity in Plio-Quaternery units has made it possible to
chronology and dating it with the “Comparative Method" or "Formation-
structural Method". Since the network of the mentioned fault cuts off the last
limestone unit of the Qom Formation and does not continue in the Pleiocene-
Keywords: Qom Quaternary units, it seems that their active age is related to the impact of the
Formation,Karaftouu's Cave, | Oligocene orogenic phase at the beginning of the Middle Miocene and the
Karst, Geochronology, Fault. | Langhian stage. As a result, the main process of cave formation likely began after
these events, so the maximum age of cave formation can be attributed to this
period, and on the other hand, its minimum age can be assigned to the early
Pleiocene.
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Extended Abstract

Introduction

The formation mechanism of caves or
developed karst cavities in limestone rocks is
generally based on two geological processes:
first, the formation of fault caves (structural
caves), where water infiltration and dissolution
expand through the main fault surfaces and
fracture networks cutting across rock bedding;
second, the formation of interlayer caves
(stratified caves), in which water infiltration and
karstification progress through meteoric waters
penetrating stratigraphic surfaces or limestone
bedding. A less common third process, known
as hypogenic cave formation, results from the
ascent and activity of deep hydrothermal
waters, with Ali-Sadr Cave in Hamedan as a
notable example. Considering the complexity of
natural environments, a combination of these
processes can influence cave development. For
instance, in Khasheh Tarash Cave in Isfahan,
tectonics is the primary factor in cave
formation, while subsequent architecture results
from dissolution processes, leading to the
creation of multiple passages and halls.
Karstification or dissolution of carbonate rock
units is widespread across Iran; in the
northeastern Kurdistan Province, between
Divandarreh and Takab, thick to massive
limestone layers of the upper Qom Formation
on the western margin of the Central Iran zone
have created favorable conditions for cave
formation (Ghobadi, 2004), withKaraftou Cave
as a prominent example. Accordingly, the main
research questions of this study are: (1) from a
geological standpoint, isKaraftou Cave a
stratified or structural cave? (2) What role has
the regional fault network played in the
formation of Karaftou Cave? and (3) What is the
geochronology of Karaftou Cave’s formation?

Methodology

The present study is based on the integration of
two methods: 1) field investigations and 2)
theoretical studies. In the first stage, based on
fieldwork, the internal space of Karafto Cave,
including the main corridor and its subsidiary
branches, was examined, and the evidence of
existing geological processes within the cave
was studied. Then, the external and surrounding
environment of the cave was considered,
including: a) the main entrance wall of the cave
and its lateral extensions, and b) the exposed

geological layers and formations of the region,
which encompass the cave and adjacent
villages. In the second stage, by combining
previous geological maps and reports of the area
with field observations, the functioning of the
geological phenomena under study was
analyzed.

Results and Discussion

Geological evidence, including the presence of
major and minor faults within the Karaftou
Cave area, fault-related features on the outer
cliff walls and inside the cave, and the natural
development patterns of the cave, indicate that
this cave is structural in nature and linked to the
activity of the local fault network. The
disruption of the upper units of the Qom
Formation by this fault network, along with its
absence in the Plio-Quaternary units, allows for
relative dating or “stratigraphic-structural”
dating. Since the fault network cuts through the
upper limestone units of the Qom Formation but
does not continue into the Pliocene-Quaternary
units, it is likely that its activity dates back to
the strain phase of mountain building at the
beginning of the Middle Miocene and the
Langhian stage. Therefore, the main process of
cave formation likely began after these fault
activities, placing the maximum age of cave
formation in this time interval, while the
minimum age can be assigned to the early
Pliocene.

Conclusion

Field investigations and observations of the
speleogenesis process within the main passage
ofKaraftou Cave indicate that water infiltration
occurred from above through the main fault
plane and its subsidiary branches on both sides.
This has led to the longitudinal expansion of the
cave space, the development of lateral chambers
connected to these branches, and severe
fracturing of the limestone walls in many areas
of the Oligo-Miocene limestone unit (unit F) of
the Qom Formation. In other words, a dense
fault network, as a continuation of the regional
faults adjacent to the overall cave area, has
disrupted the upper limestone and marl units of
the Qom Formation in the Se-Khaharan
Mountains and the cave walls ofKaraftou.
These faults generally trend northeast—
southwest, aligning with the main axis of the
cave. However, since the overlying sedimentary
units of Pliocene-Quaternary age are unaffected
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by these faults, it appears that the fault activity
dates back to the strain phase of mountain
building in the early Middle Miocene during the
Langhian stage. The primary cave formation
process likely began after these fault events,
roughly between the Middle Miocene and the
Late Miocene, with a relative age range of
approximately 15 to 5 million years ago.

One of the most significant limitations of the
present study is the difficulty of applying
absolute dating methods within the sedimentary
deposits related to the cave and on the structural
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forms associated with it, particularly the early-
formed speleothems, which could play an
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of cave formation in Karaftou. Considering this
limitation, along with the field observations
made within theKaraftou Cave area and a
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imagery, it appears that a more comprehensive
understanding of the cave formation
mechanisms requires further detailed studies..

Appreciation and thanks

I would like to sincerely thank the Kurdology
Research Center of the University of Kurdistan,
especially its former respected director, Dr. Omid
Ghaderzadeh, for their cooperation and support in
carrying out the present research. | also extend my
gratitude to Ms. Frank Shah Moradi for her
assistance in translating the texts | needed.



\f'fumb J’ D)Lw:s 5\ 0)93

Home page: https://ermr.uok.ac.ir OliyyS sl
‘M"' 953 Al

— 803w g, 4 (SlmdsS (sldg pald 43 (659098 ,9090 5 JS! sl (6,00l (e

(w8 el ¢33 5 L& 263,90 adlllas) (5 )l L

Oyl it ¢yl S oK1 ¢ qudige 018G ¢ (e wdige 0g)5 (ye s ¥ S Ml 1S & il
PN Alae Oleb!

2 pbio 83,90 adllle lsisas o] 5l Clgiee My 5 4 S e e Gl Shy 4 25 b
) am g3 gy cpl 858 oy (bl bulyd 3l o 6 pipsl g 2l )lS sl cals (gl
03,8 yasede |y o (S3yuS 5 58,8 e St > She wlidime) Auld Jgl dlag ) cules e Ll e
dip g olibopos Jlast g loygd b bl o |y ol (65 S5 (loj 3500 (s g (5)55005 pgo alig 13
98,8 e edguzme p3 (25 5 ol laduS jgan Jold (olidippes aled iled ndy oSl (o) )6 5
o223t ] (b (SiBldnug 099 g )& (9)> slalad )3 g gy (B 0)lpd 1 S 3 ,Slas b
lasoly (Sadalad ol Joa )3 39290 (JuS aSs 3 )Slas b s po g ()8 Lo g5 5l j3She jl& &S sl o
O o o 9 )50 (5158 5ely (slaaoly po ol (Kbl aalal g y5Se LS 45 gy o W53l 2V
1oy 598 (gl JuS & o Qbulil sl 03,8 oy ISl € kil = (55l g b € g o
3p80es o sy g0 55 4 15515 dalsl (65 5155 = gy (sladnly 3 g Sledges alad |y b8 Wik 5 SLL (Sal
2ialb 4 )3 5 ol SV 0S8l 5 Sla pugee pas Sl 3 il 2ljosS P 5 4 bgipe ng]
Sloj caie ol 4 glgicen ) HlE S5 (68T oy 11 bl o0 g9, ] 589 51 o )l St L]

D G (el gy a1y o Blas o (05 Byl 5l g il bgyye

VEXIN/Y el gyl
VEF VA S i g,
YO-TY 1lories 8, lowd

5 oSl (gly 295 oK |
ovls
03zl (T & ygu0 ) dlio

w8 il 1S sy
(il S g8 S L
S

S — il (g, 4 (SlumdsS (sWageld 5 (559998550955 S (sl (6,008 (e (VF+¥) gzl csplloons 3Ll
XFVO (V) liwnsS (slagyold > ame slainghy (ole 48 { Uwd S Ll (9,5 )L (53,90 anllne)

DOI: 10.22034/ermr.2025.63619

w8 oSl ol L) dunnso 2 gl

‘@XOIS

ulf'\"‘”‘? © BY  MNC

i.najmoddini@UOK.ac.ir :, Sl 5550 oy (ol o6 g 2] ghasss Bstanggd



Ve ¥ bl oF ojledd <) 0)90 ‘u.,m,s d‘b,;.oﬁ » u.la.ﬁ:u lehu.&h,).t u.ol.ﬁ & guld \ig

EVXER)

9 JspcSim byl cp 5ok g 3y 8150 Sy it ladnsiin &S ol i JMoul 5 56 S, S e 465 can,lS
b ()8 e (2l 1) (t)l8 3blie &5 Casl glofag (53519890855 ol e (un)lS Jos it ol ol b i po sl
dibie O 0 CunylS JolSS S el gulS idaw g e 0 b Siw b )8 1 U (655058590555 (sosu sy S o
eyl JS) ks 5l 928,87 jle Ll dadbiin glasle 5l OlaS” (glaiged a8 Cunl Sl diad)l 5 rub @lie G 52857 le aitun
b 1y o Bl sblie (65,5l 5 b slajls o ] pite o sisr o g ol wlib o) Lo ) ated)) (sladionS oS
ol byl ey 4 olbe o lgicds w8 clayle addllas )5 (slao i ) adlllas (slavoly I S ] Cuonl Pl a8 o
(IVRFecs 03] 3,185 3529 il slafuss yae olidn )3 gl sl el 5 2500 bl Ty amdg () (slmosisle o5 1z
BN 5390 S35ha9055 5 il B I 1S o ) 45 a3 i le e a3 438, plo] Al
S5 )5 nlbliol o8l giin 485 e byle 3y 0 w3l sl o &S pa Sldles SWl A g ysbas Conl
mheo oyl Canl 0dd xw Gighy cpl 0 I ] 48,5 Cyan anb Jelge i e o Slais Gladllas g 0dg Jaoreciuw
Do &3l

b ool 09) Sleogas bs)lgenl Caa g (allya Jlaijl g Cusl (lo o — it (5 932 adllland)ge 03gae (3l ye s ]
Ll aslis sbo 01)93 Q'.’.I j] ]) dla\b)&n&@ C;L.y.o) 9 o.xulwy Ol;'.w))f d.loLuc )g.l.w IS len l) dilaie L')g.l £9d QI”J dhhl.).).) .J)b
5 5 sloosiSTy g saste plin b g gy (slogmeipm JSB & (S > Seuslyf (Sal Sligus) 5l o pgd (90 Syl )
S99 4 5 |y Baiod )90 ddlate S Loy S US@T 035 (s .ol osiladl O 4 Oliren dalaie 4y Lol odds z )
5 00iligs 3uio 590 dilaie 3 J3lus |y 4wl g, 0y90 ol (sl 4 canl ] &L gd] Sligusy s Tpalls .cansl 03]
[ Oligw) (32850 D90 dilaie ;3 pogee — 65l slal;d Wlodg blue 395 (6)LS" slal)d & xdiye uojpw S5 4 b W5l oy
GoepS 3blie )3 5 (Sal Bres bl ) Slgw) (ul & 0o by 2 p9> (> G555 (o plo g lacunsd (55, 2 35
9 8] S5 4 Cpgely = 900 0)90 Sliguoy Wlod) B e g 080 ) ol | gne — 5K Vil b g (puosSlgl Sligus) 5 03,8
Siwdule | 1oglSiS) S yogn Jolis lgio O oy ddlaio plod ;0 Ly yd5 pwgee — oSl Glads 4 Cans e )55 (o jobo &
olyod (o = () Aldjay Sligus) anl (SS 1055 Sligus) i 0993 (il Sligus g 0392 )b O 1 sely Slgl 55 3uds 390
polro yeoi )0 (B (SWp 0es cle o OT Cobus dlawbio 45 3> Cans Cwonh 4 olgi e 3 1) (595,55 5 Kol clacKiwasks
ke St (V sl ol e Al 93 (siine WIE o Sl (clacKin )3 abdswgs (w8 Sy b banyle ¢ 08 S5 5189500
auaY oaiS gl gla Sl a8 g (Juol LS aaw g, 5l Mol (oS g O 3ei5 )l (d a8 (Lo glayle) LS
S 2l e 5 Ul 35 a3 o ((sletzr (slole) Y (o (sl S5 (Yl ot 5 a8 plos] oS
g9 4l 2pks e g0 lal) cpl ot 9 SAISI L0V b (Sl zshaw & s Lite b o] laly 3kl s
dgro Juols 45 canl joritio 3050 (slayle 4 g 3l (6268 Jlglys S il o le LS Lo Wlgs o (ol oo 3,Shas 5| oogw
gl 505 Bkl (WY () an 5 (60l3) Cunl s )3 puode e o] pasls Jlie oS sizn By Jloyigyne slacl el
Ot b SogSS ) pldol (ilpank e, sl 58,80 wlg e STl slad Slos 5| oS 5 anb e sla Saom
J&w 4 e d)Lf”L» O ] JM?;}\ J)S.Lo.c 4 k.é}]a;w O] d)l.m L (&S L;Uau;‘})'b)i dged s )Lé J.Sw.u L;Lol J.al.c
P al,S (K glaasly Mool b b gw)ls anld (WYY (hlen 5 558SKw) Cul 0103,5 (ooaate o)V 5 olS)38
Gi:zi s 0959 GG 50,0090 slaypd Juolbis 5 liwd S liwl (S Jlawd 03gaze 3 )b drwes ()]l iz sla iz
o905 ald ole LS5 (el 1y Ll (F JS8) 5350 olal 95 (o Bl 59 o5 5k (2l i & 3lete (£lods9 b s
Slalosle pols Gigg (ol s lpw 0id oy cdlas aee gl

Slisle 18 SO b ol iy jlo S 3L e; s 5l 58,558 )



vy w635l — (X5l (o) 4y SliansS (slagyeld 53 (5ols8)50935 SIS Ll (651508 e 2 o M e

Sulanily 98,8 jle (608 JSE jd (s d> ddlaie ;0 39350 (sla JuS aSLE-Y
Sl w8 428 S e JSis Sloj odgame (5,005

WPy~ dWY bb)lmf dhblg CHRx (29 dl.bablﬁ S92 9 93)5 )Lé 0dgde yd 4 .)51039«3 LJL" (\Y‘A‘\) ul)&o.tb 9 u.’l>):
23 RS SlocKi 5 o3 oy gl 53 (55 cslaoyd ialasd Sl 53 o8 Caul oslacsle s (il ousdy (slatzilyl S
395 g0 000 oMo (55909890 cdibaie Clelis)] g b Siws pr cyo )3 ol 00 bles 13 Wjlo pwgme (slaSal Siw e | o]
9 LS SGelgy00 ol p i WU SHgSS (solisy o s o a4 g 0 oddyy (59598 Cliguy bwg odes oo & &S
s 039450 o)l Byl dalaie Lwlibdie (slassly .Cusls yaeid ) (wludSiw by 5 slanb glas b )ubpoo Clddy (See 43
S 5535 il (e 5 olos) (IWAY) oS 5 olaed oanlao B o] 5 558 b pnns csloasy 5 42l lod
=Y g odelcandar s ¥V Copd b jlsel (PrygS8) o o yiand (slooly (gl =Y cslosls plosl 5 )3 Lol Jole 93 wlul p 1, 33,8
Clacasbse 4 Cans Hl ol canlio oS0l oaimd Lis 45 Cowl ool Cawd) NV o s b SLal(EP ,g:S1) ] (6, 553,5 Juwils (¢lp
&S e ol 985 )8 il 0 e Jelse (lsie b pdmg )3 (M) (hlSen 5 (ol ol )55 55 dmgi (sl gz e
dw yd 955, e od el o) 4uBIS (olioygd ) copej el Y e b (g:3,S &il5g, 5 wejp sl bl paw ol s
25 JSb (4b) oSl

Sl )S" 03l g 63yS aug |y 428,75l 35000 ;3 CuwylS dauwsd (gdisdiny Al ¢ ] podludis gy 5l oalazwl b (YWA) , ek 5 (g s
e ) 3 (silgsb s Jlazsl (25l Un S 5 a8 gt oty 55 55 Jole (3 ke il 55l5d IS ot o5
Sjle ae Sl Jouily 9 by Shy wdrgl (Slllas oje> )3 935 )b @B S )90 Slaaw)p g Slialie Gl 5 Cusl ()8
LQJMS }I d);ﬁ \c”_\l” dLalé cd);ﬁ YY” ’_Y’ .. LS.CLQ;)I c\ﬁ.,]o ‘Lff)'é tTAJ:AA} C;% ‘..\.\0).) Yl’ }‘ ).»Qg k.,«.yv.) ‘QY W dlo.)?; &mi
(WAA) e g (6yhiSunl o 3)5 J5 Lawgio CowylS dnwgi b disb )3 €88 g Lo chawgio @y ol (608 ¢ nanl ] 405 4
bl Ol @l ylad o3lbdlg s 5l sb Liolwyd JBT Hle pl bl Sy 098 0 Jolis ) (Sl clacSiw g o (6)lxe dajulad dag,al,
Sl b G OY B3y @ilad sols 4 0 013 (Sl clacSin jl (Syp et ole Blad oye sl 1 g cunl ors
oS ol (olboj ) pe; E98g okl Hle g By sla Shp BT .ol 0,8 bl 1) (caile aby lganl o8 5,d ( ogi> diald
0 =Y Ll 03,8 bl 1) ool g S cud glgl iy Cpioren canl e3jcan] 1S oigd S cand slalas 4
b S Casd (glare dids dus Jolis a5 Canl 48,3 )18 ludl o g b odlaiwls yge 593 (sloatislS 5l Cglias a5 A8 Cand by s qiuas
ST > LSL“M 5 (s cLbu»Lb )YL’ ).) c)l.é f°5'> :\.QJo ).) (\\c' ') U‘)K"& 9 L;}“") L)‘“O‘ ..\wl.s Lf)l'é 639)5 d).‘o 5.) ).) u.sl.b:du 9 LQLAB
O Al g Cl4 U9 A SR g L;B )bb 9S@ ﬂot'c &Iy d"’l" » "\3"”9";’ odnlie ') (L‘”wL"-" ";‘\19*‘"5) 9"‘; }‘
0o b o515 sloesS g Jlga)j dxley )3 0nd e o S)i o 0y (ATl ey BPAFYF 2D 53,5 15 agilsS
ol 039 b 33 yiaudeo VIV st &5

oxd plul (yl5ls 5 (sjl) (owlidaie slagybyy 5l ool b s S bl p3 98,5 )18 (5SS (e adlllas (il
Pl ol 2)90 33 (158 b &S el (g9l 8,8 )1 50 )l (slalias [t g sl 4513 g9 o) (e ySod Le sl
e oo gy |y oyl el 3 aS s 4y ol 4 psls imgh 40 g cunl 48K

AR (w09

axllae 5,90 5390

UTM: 385 668400 :laisie) Jlasd disds T g dod ¥ Lo g b dish> B0 440 ¥ s bl i colatsia b 955,812
1 g 0391 o yiord 5 allin] slmosls b 51 512 ol sl 0 ily 0,105 s Jlasd (s yioshs ¥0 alols s (E , 4022431 N
() JS) 29800 (Rt oo e s 03 Caoww Sl 9 QIS 0 &y 3pd G 0,13 o 4 i Caows



V¥ Glanli & ojlads ) 09 ¢ Il gS (slag ald 43 Jawo g Widgss cole dy pui YA

. i =
aspaa
5 S "
° *Tehran
=
IRAN
300 Km
oy
2
s 10 Km
-~
a 46° 16"

47° 11
(Ve v o hlSan 5 Jousy cpuol) 92858 JLE 23900x0 (ot yiawd (s WB] 9 (2Ll j2 CurBgo duids L) IS

V0 gyl ke ol Alas L(WWAA (gl pue) Cuwl 00 #8lg yio Voo gling 5 yio YO+ Job & pulie (gloySus (45) p 5285 )
sy — Gy s (S5 shel by Lol jeme Jobo g 315 )5 Lys pdaws I gyt Yoo glisyl )3 g (sloysuo o)lesd 3l (g0
(WA (M) ol 00 35910 yi0 52+ 390

2o cul ad)S S5 1)1 claady clld S50 59,8 0 )5 (Sl — (Sal sla)le g0 0 58,5 )l (S it s
(A3 adbaie  wlis e adds Slalllas g Slise (sl owyyp ol 005 3ol @iyeyio Voo o Dol Camang 4 (sl JB (cLad ¢ ] aoess
& 2529m S SEuS5 5 S oo I sieins o] ol 5 s Sl 3] (A (358 o] o amae ol (WYVA
(¥ JS3) wlazdls i85 e ol (6pS S5 5 5 03,5 dis Sl cloayY

7 ,/.J 2 \T' iz u‘-\ R
Mwl&ww,@ds)x#; )Lé b),..\bu‘\.]%éﬁa&od'“,ég)u 43‘&39)%:390 .YJS.M

Kug

Saod (g,

Sl p ata gl Jol dpo 3 sl 48 Splosl (6 las sl (V g (2lime sl (V (ho) 92 30 Lo 2 33l g
aslllas OT 299290 (LS ye) (slad Slos )Lﬂ 9 adllas OT =2 Sllaiil g Lol gynly Joli 95,5 )l (Sgp0 (slad bl Sl
sils g LY (¢ g ol (ol (Sl aobl g )l (93955 ol ol (<l ol Jo (gely 9 (St Slid upms 035
pod A yo sl B S 15 daginyge 30,5 o Jols |y ol I (i jglre (slaliog) g )l &5 (clailate aBly 9ei3) oliine
ooy 3Sles (SisSe (al o slowy b o Gl 5 dibais I ety 00d and (wlidime; SIS 5 bads wee gl
sl 4.5 )5 aslllandpge il pme;

s sl st (o piie 135 L oo gl (618 I8 ko Sl pigus Sloles S St 385 o g (3l (o s &S 2]
ool gy ol ol ] St Lo 039350 (s (sl B9 o2 gite (S dinr) (ord o e 9 (5,50 2, (65
3 bl cpl a8 Sblil .l o s )5 iS50 Vb e g ¢ o d i S lasly 4y LS ooy olwlis p 8



¥4 w635l — (X5l (o) 4y SliansS (slagyeld 53 (5ols8)50935 SIS Ll (651508 e 2 o M e

oo &5 Slo (o s2lg 9 (n g (YL sbainly JoSuts (BUdipe) ()b oSl g pas < 0)93 5 2Bl e Lite 38,5 )18 )90
Sl plomil 4 1) 98,5 )l Slalag ()36l ey (ol 65 I L e ol a5 LB ol (08 ()8 18 (518

Sl U ol (yao 5

Eh8 s gy Joli bsos o canl 3,5 11,3 (3550 olnl ()L (95 g 4l 1o 5 (bewn S il Jlod 53 528 aiaie
Jles g Jloud 039350 53 03294 @lelds,] oyl il gl po by b bawgio clelds,] oxiSTyy g g o o 5l 48 sl (g loen g
1S ol e A gaixe cyiote 3,8 uSuis (clogs b &Y muds oplSoniaal b g w5150 cslocSal 5 LIE s 8 lil 5y
€95 by oy Colus b &S o)l pb o8 Wil w8500 |y o g g f clagise b olul 550 9 Bpd 2l ol oS
AS gasne O,g\ .leo.\p; Lg)UfPUfU aa9)> L 4533)5@ Jplw |) omaw Lng).,M L‘_S.\.w Lngd.iY)‘l LS‘J.CMA d»u&w
oz b8 ely 53 e Wike (lajees b Lasl p VL sl (olidipe) pgw (g Sl (pogeesSdl pae 4 slaite Sloj s ]
YU 6yl Mool Cals b Y oases <5, pyS — g Sl iz b T isly g (OMS) YU 6 iy sl p bl L (5 (slsyslo
(Y JS8) 055 4293 BB dnwgs 628,57 lE odgdme 43 93y a5 (VWAD (5L B) 23,5 o Jolis 1) (OMQ)

Catal Inn Zome i O 0n)
[ 1 A [%%°
a % . E“g fi::g Q' Fresh Water imeston; travetin St ol Sal S
)4 | > ‘ 3
2 IR
L g8 @@ | 0P Youngr paetensandemces D
é ‘5 d’ Q' Otder terraces
5 |
o !
v a7 PIQ; Conglomerate white sandy horizons; rare silty marl
| ER
) ‘} g o OM: Limestone, white to yellow; marl
| N k4 ) (QOMFORMATION [RS8
o »| g OM?MuLmuoyuu;uMymﬂ;mnyununm
| o
| & | e
W ',: 1 Elk + Tuff, green; tuffaceous sandstone and shale minor ( KARAJ FORMATION )
v
£ E 8‘; : Conglomerate, red, Nummaulitein some parts ( FAJAN FORMATION )

58,5 & 2351000 quli o

5 &Y s slaSal o8 205 o Jold 1) 1o 10+ )5 Job g 5o 00 (il 4y addie o]0 5585 )l slib e 035050
0313 Caru (025 i5) e s 3l 2y 9S8l 4 o (o 48 sl 005 S5 ([ ysos) 8 55l LY (5SS g,
sgbre 03l 5 (la st b (gl il Sl 4y oS 4B)S )58 yres s (Sile Y W3l cnl 25 55 (VYT 0dljpe ) 398
35,13 e g 03game 3 lpaleddn 4 powse 058 D Wy, pl canl o3l IS5 1) edgame ol bl aidbanwgi (claanlyl g o,lg
Lol 0l )| )SG

Glato (gl s 5 duslo dpoglSST Jols s (Sl plSoxial b S5 pg) (2l (laioly s 390 dilaie 13 o8 il Sl ey
Caaws ) 0390000 (B Slelis )l )3 g anily (3b ) cunlns &S 0l (655 sl (PLQ) 555158 = (e 2 pywge pom (9> Lk
4 lae (@Yl = (Sbo) see yas (bL & by (padld ullbain 295 c gonlay (¥ JS5) 23,5 o oanlite (bl e (sl
ol 0351 )5S do a5y dds> bl > Galed g aliSts s o OF Sl zgs ol ele 48 0dlog) (URF) (oYl ¢ po oSS
A5l 03,8 a5 osiledl Lisy )3 1) Sal (gl Mol g 013,5 cel ) T (Salsoly I (5)5 slaton Blo Sl o ol (an

dibin (SigsS shuled

ol SWANE IS 555, b ol o 5 am3o ol 58,5 6 & ite ailaie 53 olysolyl (ol (roliions; 408 oy
CSES )5 b S gl (V US5) ol T 0055 1 yo5Sno 5,5kt by y2okS Y5 Jsbo b dyss) (elbiosy JuS a5 wlools J13 ,sbicow



We¥ Ll & ojlod o) )50 ¢ Tl gS (slag pold 13  Jawme s iRgh colde Ayl ¥

» )9§J.A le‘hp““‘f ..L'v‘o.)}‘w' é\a.g l) p.‘? ..\3)".«» ‘_,’.:)Lo - ‘_fihi dh»la LQ(\J‘ SER RN (MU){ 9 gi.‘w)‘)9j) £9d U|)9‘> ‘_go.).\g Lgl.h.)bb Lv
(Y JS5) B9 03 003 PLQ solg

9.3)5 s a)‘%a 9 O‘fb]g&@ 095 Py 8 355k sl g GSJJ L;Ltb..bls )Sﬂlws Slddlhio gla JuS deldl jd (glod b S S
Yoz el 3 (F US8) ol Sy S o y3mo olitiel L 48 505 oy ogizr — b Jlad IS Nigy 55 o ol odges alad
5 s Sol claa¥ 3 onas Sai s gl o Slas gl g (0 JS) cunl a3 B L b Jud oyl glatie HlE (gloyso

ol 03,8 15 1y Mol a8 &S g o0 049d e ore L5|z>393"

oS e B JSS

o g

Jlosd a2 3 — 5185 ) ool ygma (68 S 2 4138 5T (

Tl rs

S €55) b



™ w635l — (X5l (o) 4y SliansS (slagyeld 53 (5ols8)50935 SIS Ll (651508 e 2 o M e

JS5) sl Gaato 1 MlS Je Job oo Kibliduuss 45 3950 03 (45,0) N YA B N VO slitel b LuS doxio Hl& 5900
(i 1, 5

.ub‘-ocug.oeu.ubwl) ,o,.wM.Jo uJMA:)b\D 3ol b I anwgs ‘j*ol)gbu);aa.\mdms‘:’”b‘_;wb SIS
Jlowd @

b Gehaio 0035508 glasll izman o (25— (b 55 L) )18 (Lol gynl) 9 93 3 48,5 IS5 ol slaliad iy
35,15 )18 ol gyaly 1 dge Ly Lo S eyl 5] e 45,5 N 310 5N 285 cgs b e 3 (sl sliiel 1 s oo y2 3 ]
15 ¢ (FOrd, 2007) 55,55 S 51 (256 « (VHFF)YL lsls b (s3g0s csloojys 51 oSyie sl (siSuid 5503 (g J (¥ JS3)
ashl )3 as g 5le JBde Sepm 0yl 53 dr [ SonSs bl &" D9 o0 0dnlie 18 Wil 5| F pren clacSal 0uiSis g 55 asly

(A JS5) o)l Jol8” Gillas o] (o050 slaesls g )l amugs Lol o b g 4l jpin (] (g5

d,.wd.:.\ab‘_,»b su).cda.v:Yb )Lcuubw,:‘}olsgho‘”mébbmucﬁdu‘}ws&w R



VWX Gl & ojlad ) 0)90 (Jmﬁ 6‘-53}613 » u-hgblﬁ ‘su‘,ﬁhsk U""‘ d-j.}a:\.; vy

o TR : SESSea—.
S A1 g g 00ged 5 T (SAT sl Wi 51 ol o5 o by (G100 5,5 aSWSA JSUS

e domiio Jomo 3l g Yl S Ol B9k o amd o L 58,5 ) ol g0l 0193 53 ikl S ald et g alimo (sla s
ol o8 Wil T (Sl oy )3 1y ol 4 riie (ooy8 slalad g Job (slad anwgs 5 48,5050 o] Bilo 93 (88 Slnd 5 (Lo
O JS5 ) any (L 5 Shos o (VWYY odljon)) 0392 (0225 crogee) 0590 95l &y by T (Sl ol () )l 033,
fasly 5l as alolidly 5 (WVAELS) 595 0 oy ailaie 3 (VL = (Slho Gugee (S sy 5l 65 rizpan sl 03 (5
e 45 oS o]l it 3 ad s (ol (Sisgal Byue o Wlosd atied 63l sey Bl gy Sy
A 4 bgiye ol 5 )Slas (o iy oo a5 & 5,185 4l (655158 = cpuosely slaasly 1 5 Wlodges gl |, T b (Sl sy )8
ool 985 31 (e S St (ol sl 5 035 (Gradstein, 2004) oS3V g8l 5 (e (rogee s il 53 oyl (2ljosS j8
Gyl 335 o Jolis |y Jlo aslio V& 2905 13 i85 039 bgsye loj alaide oyl d jle LSS (6,8 s o 1 0Bl o0 £ 05
O O 45l (6900 S5 ol 3R JS) ol s Lo gaen O il (T sy 4 plgiee |y o (Bl e S0
SIBBe (slawy p Ml g 039 JSuio (oYL g (She e (Sainly (cwliddinn 395 daagily 98,5 )le S5 £958 sl (Bl

sl gllae g

Bt GECO

CENOZOIC

TR swave | "hecy [0 P
Pleisto- c1 1.81
cene
5

g i 0.78
2.5
L pnzian c2 1.01

N

c3 1.92

2y ca

20.43]

26

23.03|

(15C) (bbb Molloset ogmnoS €l (sl 2 53,5 16 JiSuid Jloj 039000 A JS3




v )L — gl (g a1 SliwnsS slagyeld 3 ($5)98 90555 SISl by (5)S05 (e 2 I

S 35 o

S i Jomo g Yl Sl o 985 a8 amd o L 8,8 e ol gmly 93 0 (il e sl sl g oo (sl
o)lpd b (Sabd S izmen g gl 4 (it (w08 slaldd g Jsbo (cldd dngi 9 4B SS90 o Bl g (28 Sliad g Lol
3 lodpid S aSs g)le 4 ol 0000)5 sl pwgee — oSl pas a4y bgryo o8 Kjle F  Sal asly 15 1) bla ()l >  Sal
aad 5,5 Jle 01900 )3 g ol yaloddw 068 13 1) 08 Wil YL S)le 5 (Sal classly e JS 039050 jelxe (ladlaie cla fuS dall
ol pie gl Lol Sy e Lol jyome dlitel b 45 5505 o g — (yd Jlad S g WS ) lodges
4 bgrye b JuS cpl 3 Slas loj sy oo 55 4y )5S (slaJuS 1 (55318 = pusely pae 4 by Sal 0aiillyy (g slools
coosee o) o g5y 5l g )b S5 Lol 1118 5 03 S5V Gl g (Sle (s pae (glinl )3 oyl (liosS 6 b
il 0ad g9 (8 Jlo (igeben iy JBho B ool yiSlas (g caodd b (LY (gee el U Slee

slolab (9,5 5 (3llao s (s (sl sbg, Pl (61503 3,8 o)Ll 4y pSlo Simgdy )3 Cadgaos cinke i (g e oS 4ol
CB ) aqe i I o oS Cnl 4B S SS adgl (sl LB 0a9 Lol 4 bgye o)l SN 59y g W)l b Ladpe rgw)
2 03 plxl (Glie (sl gy e gl (e § 4S5 (pl e gl DL il 928,57 )lE LSt dulyd £ (loj (e 42 (el
P Ol sy o Jai & 3290 (glolsale slai 5 bl ygye izmed g ol (93 0 ool Jasas Slialite g 5285 )l 03910
bl (S595sne asp adlas (Wl 5l lojle ol soloidy 3lse el & cusl eSS Slllas wiojl Sl St lS55Ls
Jled 53 sl &g 032 dilaie il (slaailisg) Joisl bl adllas (o0 le S5 4l o] b 5 dilais (ioejy;
2 i 2 ol s Slagbyy SeS 4 ole ol can)ls a4 ol JlEs! Sl g adlais (o) O e b 03gae
S 4 (S5 3185 5 Slae Bl pglatons Jlé 035000 (Sl milis ding (595 2 (65 05,0 Cudloyy g adllls (@ oyl ol
5 Swg Sl ulid S 38> adlbe plxl 5 (5)bpdised (3 D290 S slaldd (6,5 USE 5> o 58T 5 otel 232
5 Byl (ol g adllas (o] (5L Cunglio g (5 s JMosl cadgl S50 (liee aesd psliatods (BT lije Sivs (2950950
Ll 69y 5t 3llao (3o s S s lSel (o polaions o res slasis )3 adgl (sl JuiB ofagas (6595850955 SIS

S ol
el a3l o ols i 3] ¢ Jstuee okt gs o] & Ly

AR5 33 OB N e
Lol 04 ploil ol g bawg (B Jolye plos : gl oty o3

K8l dlas
Sl dlde pl il b g (S b daly jo adlio sl gus 48" Gyl 0 pMel (8 M 5) 0ianny 95

PG g
Saelas g 6y Sen dawlgas 0305)36 anal 1183 (B Glis ] Bolos pyioe oy 039 b, S ol&uisly  lid bians S 00Simg s
D3g05 ()b 1) o] Hlaiy9e (ygie do 5 )3 & (63lye ol TS W1 IS juo I (primen maled oo ()1 ulew pOl (i plodl

&bo
FV=0+ (YA« ¢ oldlan glad (lwd S bl j> 58,8 )le 1650
9 O hpghsele aolilad oun )35 B | 58S (Su b Hle sy (WWAR) jgaie s g 15 aig)le oo (B .Y



Ve ¥ bl oF ojledd <) 0)90 &Ulmf dhs}eﬁ » u.la,;u ‘5“0‘:‘53)'«! U“"‘ & guld \A#

g (ool e loslo z ol pag w0leSSlpl YEY o)lads 5y elyl ViV e Tee v Llid e diids (VYVA) s dasxo o Bpud S LY
9iS Sdee LS

S Fare SBLEST g (il losls (rosel (mme «sS) Ol (olidine; (WYVY) j ol 8 ool ¥

Ol 0)ulges 58,5 )18 glsS slaanind CVF (oriwips 5 b (V0 ) sige (oo fopmd o2l (el ¢ Jgoy -0
https://doi.org/10.22071/gsj.2020.220928.1762.Y V=Y + «(Y)F') ¢ y0j pole  simgy dloxe . ks S

Ly, S31yy g, o3kiil b (31540l e (53355 Julows (IVRY) (uino a9 (o 10500 $40bld (55 S B
https://dor.isc.ac/dor/20.1001.1.20085362.1391.23.2.5.5 A5 (Y)Y ¢ Loxe (i jdoliy 5

s i el gloyle (\WAY) Lilaias ( SN Y

b9l by alme e S il 535 )8 (el 53 e Jelss (1Y) hauld ()bl flen Sl (sar)S k0l ol A
Y (V5 Ldl e

oyl sline calis )0 Cun )5 (559850555 llllas ids (WWA) el J e g b3 ‘Lgbuo,wo (o5 £y dodo ¢ 0LE A
https://www.jiraeg.ir/article_68301.html.Y+ VA (¥ o ¥)F ¢l 0] (cwline wolid po) cyoosl 4 s

UIM L.M.u U_LCQ) oKl .({:9.) u‘.’>) W)K (ewARo u‘*’l“’w") (\Y’A/\) Oy doSvo ‘Lg.)L.B N

Gy Jleas )3 8,5 )6 C aib glS” I odalcawday 61 Julow (VWWAA) des cjud yual (50ls Dgae dw cgydiSwlpe L))

elS Sdme LIS g ol e ylojlo s - oyl (wlid e (AYAD) et ¢ SLS NY

laialy St et )l polias IS Aol bl 918,87 jle )l ddlaio > leise iyl o 5 (owyp ((WWAY) B0 ¢ buwe Y

LS 0Bl ¢ oro @lio 0SS «(635)98)50955 09) (6 pdS s
14. Gradstein, F., & Ogg, J. (2004). Geologic time scale 2004 - why, how, and where next! Lethaia, 37(2), 175-
181. https://doi.org/10.1080/00241160410006483
15.Ford, D., & Williams, P. (2007). Karst hydrogeology and geomorphology. John Wiley & Sons Ltd.
https://doi.org/10.1002/9781118684986




