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-(Sharland et al., 2001)
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JE&Y) muagi .(Sharland et al., 2001) (Pabdeh 4l) (268 jsda cady (Gurpi (2)52)

AP9. dxulil) 5ygal) Jandadn s (\/_\*) J<alg (a,b 'L—V)
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salt diapirism

s Saad) llaalll A Aupal) dagdial) (a Bydd) Chuaill Jabidl e adaia (V-Y) JSE

.(Sharland et al., 2001) _Jausll sbaldl duds jalsf N mildal) ) gl

:(Tectonic setting) -5l gl =¥V

by dakaiall ady ) (ool VgV (3l ey Cidd Laliail Gaas Jag¥) 9,50 DA
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Gaaad) Y1 Gasall 3Uai lgie ikl ae el 3 Sl Gmgn ol ) ALAY e 3500
(Y)Y cal)) dahall sda & dBgaad (o< Siaially Forebulge ale¥1 jod) (3Uaig

)l mss cleady dppell dagiall 880 Jedll gall ady Mol VeV dgea o
AR Cliay Sl (e s 8n€ BeS el L1 Gaad a5l Gmss 0585 o) il g oo
sl Gass la Yl e clbid) Gans ge Al (guabhll sl Cudgyl g Yoo J

-(Sharland et al., 2001) (A-Y) J<a
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Sedimentary environments Age

Outer shelf — Basinal Upper Senonian
Carbonate Ramp Maestrichtian
Carbonate Ramp Upper Campanian

Restricted deep Frough-hke Maestrichtian
depression

Outer shelf- Basinal Turonian
)l (3l (Al (b o i A5 il gl

phosphatic inner and outer shelf Maestrichtian
carbonate inner shelf Maestrichtian
carbonate inner shelf Maestrichtian-Upper Campanian
inner shelf - deep inner shelf Upper Senonian
inner shelf - deep inner shelf Upper. Senonian
inner shelf - deep inner shelf and .
Senonian

lagoon

. AP9 Zaclill 853l Pla Ghall b Aol (gl (Y-7) Jsan
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Period/Age é Ls:_:.] §

|
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= )

Cretaceous

;|
! A Obduction and
= . e Labod

P

E-W and NW-SE trending
transtensional grabens
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Obduction of Neo-Tethyan
margin onto Arabian Plate

Supra Subduction zone
sproading

* Source L]

Reservoir

(Jassim & Goff, 2006) (TMS AP9) daulil) §)gal) 48l (4-7) J<&
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Foreland Basins a5l (algal ¢ -V
Definition of Foreland Basin ¥)58ll pasa Chapd V—¢-Y
Gyé Jladiy Jlad g8 Allad) lplal) Ul alall Sl sl o) ) Al b ansil Gany
Al iy ey ¢ Bal Jleddly Jleddl olaily dnjall dspbiall 238 pe oS <& baiipe Gal
mo s e N nll Jledl) (e Wpslas sladl ity Lgilelingly bl olas plall gl
olails Ales A0 93€5 Akl 35mp 5l eAanpell Aapreall Ailal il JSEH 8yl 13 G )
() +—Y) J<& (Csontos et al., 2011) dwall dssiall dils o LIS cha¥l 8 -G
558 05) alial) ulall e eall 8 5 A CaalKe dlad) cludal) Gla all aay

Glblall Gl g ¢ el jaandl Caidgy N (Carthy and hall, 1956) oS ks il G (s

AR Syake il Lty emnd g bl L 5 danne s Jodlasy idlal

(Uil 138 b cdal) slasly (3lad) (3d Jlad B ddlal) cildal) 3l gdagy (V0 —T) JS&
(D.G. of Geological Survey and Mineral Investigation, Baghdad, 1986)
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il e A1 Cauds ) Cilaanil (Aliins) do¥sh dakic 4l Yl (asn pllad e
(B 8 IS8 () 58 (a8 Binn ABS) Geul) (g Galiiall iiny V1 abs o Al
Lleal dalad) 4Sulbasal)l Glleall dam duwd) SHoumn JSEG (Bglaall dapiall) glad)
Ualsa) (< (Beaumont,1981)cdaallly dullall cbhally Jlall (s (e lgie i Loy olysal
o5 Alaiie (3hliag aludl desl (he )5l
(Wedge-top) 48lall dad 5 (gslal) xigll )
.(Foredeep) Gaenll ¥} Lagall —Y
.(Forebulge) sy jol —¥
-(Backbulge / Depozones) gl ala dakia —£
g duatigl) WD) e Slab ccuw il iy lgadse o ARl sda b daiall Gy adial
bl s sk Ly Liglase 25l (algal Adghall alad) (35S5s . (Thrust belt) cesill dajal
Al ggaall o Lamall Galgal et Al Akial)l cadg ) e (g5a3 s cAinll
Janll il auss o udegilll dida o Jealall DU dams GsS5 S5l alsal o)
lee Jis Dhlie je (535 (s eodiy udlng ¢ Jung)s¥) DA ialll gorall 2l gl
Arc-passive Margin ) aLlall &l ae S0 sl aolas olb Laady Lqull olasly
Gebll a3 Gl a3 ae Jiiy (Flexural Foredeep) Gaee Al (ags 580 (Collisions

.(Bradley, 1989) miliall 8N dilana
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iy ing (318 Lghaming ¢ Lally Cinill Aaia) pn Aadlil il Sl sl mlal o
Peripheral ) )l 55,0 5l (Forebulge) ole¥! 3950l Laghiats Lad ¢ Jungyo¥) abiall oo
-(Decelles and Giles, 1996) ) &ulll e (Bulge

aiaiall e (3lhy ¢ Sl danll anes imans¥) oils e 2155y skl dils i
Peripheral or Pro arc or Pro ) gusdll alel (agadl 5l a)lall Gasalls hsall dilee ae G855l
=il e (Retro or Retro arc Foreland) (esdll ala (sl Ao (3l L (Foreland
LJSally (VY=F) JSally (1) -F JSal) 546D dasial) (5 AS)Y dnsieall Lo (sl

oasall g51 e dupall dnpdiall (ug SI Wygd Gags () o Jiws llasdll 228 Pla (1

LDl Jledlly Jadll gas ayall bl ()y5e aa 425l (Pro Foreland) sl (sai)sdl

Topographic growth

Lithology control A: Late syn-orogenesis
-t

High sediment
flux and storage

o~

Limited sediment delivery |

[Limited topographic decay|

B: Early post-orogenesis

OeSal dulas gy e L) Ay eal) (ags allis el (VYY) (<&

(Bernard, et al., 2021)
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a3l Lajal ae dalaiall a)eall (alsal (e glgil 4D tuas (De-Celles, 2012) ae 24
Y]
condll (A (laga )
(eal) aolaill [ags =Y
Retreating Collisional Subductional ) aalidl ghsall GUad e @il (agall =¥
wie ziy gilly milball o lEl deju Jo ghead) deju Gsin Laxie (5S4 (sAll (Zone

sl Ui CalA dadlgl dilaiall 8 selall gkl & (Trans tension) s

Proarc foreland system Retroarc foreland system
Forebulge  Foredeep Foredeep  Forebulge
Back-bulge (peripheral  (proarc (retroarc  (peripheral
crRAToN  basin bulge) foreland basin) foreland basin)  bulge)

e T—

200

Dynamic loading

KEY:
(] accommodation created
by static and dynamic loads

] viscous mantle / astenosphere ¢
LOAD TYPES:

Static loads:

- sublithospheric: slab pull

- supralithospheric: tectonic load, sediment and water
Dynamic load (sublithospheric): viscous drag force of mantle corner flow

.(Catuneanu, 2004) (32l A (asally Al a6l Gags (Y Y-F) J<&

44



Foreland Basin System 1%l (ags allii Y—¢ -V
Bl e UKl (g )l Claasil 4¥sha dabia o 2W)sll (mes alat of Tl U< LS
Aedll ags allad asehe A0 g ¢ pglaadl OEbS Gug galtiadl Jag)e¥) aba o A
Gl Ayl e dBdall ANl (g cauls) o) Ly Le (DeCelles and Giles, 1996)
B cGaenll oY) pasall an L asas et ¥ bV 5oudl (e dRad) S il
sasall 3t 28 ol sl ] gl LN Lol Baall w)el (sl e LIS e

sl g ehial (a,b,0 VF-T) IS gy sl slatls el e

PG Yl ialga) dadail Caa @
ol N STl Aplie A5k Lialsal (55—
Wedge top, ) b5 e e Ghlie dayl adsall wYpsill (asa ol pumy =Y
.(Foredeep, Forebulge, Back bulge
ostaall Gangll o sl L (gl bl 5ol (mga alsial —F
3aig «(Proximal Sector) =N gl Gaeall (mgall Glaiy gl A8 Glai e

.(Catuneanu et al.,2000)<(Distal Sector)x¥) ¢ Uil 59l cals 3laig ala¥) 3 54l)
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Craton

L igal B Gagal dasagi A d —A (Y F-Y) JSa)
ANl Gagal sl JSAN Gun e glaka —B
LAY Al pags e\.ﬁ.'\ Claag s &Eln -C
(DeCelles and Giles, 1996)
:Foreland System Zones ¥, il sags Ui adhaif ¥—¢ -
sy 4ilail da)l e (5SS el asa allas o LSS LS
:Wedge Top Depozone. Sigh 4ad cuwsi 3Uai (a

(VY USE) Lingys¥) Sl Al Conliaal) apdl a ilgs ) (Uil 13 iy
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Wedge Top Depozone

drainage by transverse line

upewared-fining / lhnling
T —— turbidite

8
Local channel/slump-scar fill and MTDs
MTDs(MTDs: mass-complex deposites)

(Jacob & Stephan, 2008) ¢s sl dad Cupm i (3lait >igai bia (VE-Y) IS

:Foredeep Depozone (gl al¥) (agal) (3l (b

Qe culally gl Aad G Aadlgll Al Gl il GlaS)i auage Gaill 138 S

(C Y= ¥ Sl dal sad cbalil dlow Ji s e 5ol 3l e 4l

:Forebulge Depozone L) ;9,4 3l (c

38 Ll 5yl & JSag cdaad) lalgll (msgilly aasdsl almaVl laill s

) gkl A8ladl e dadam 0565 Jlea) Jeby Sl Jad

:Backbulge Depozone ) ala Ui (d

Sl Uai (re gaadlyy plana g cially (ale¥) osall o Le dadlsl) dalaiall sUaill 138 <8

el e Al danlias o alaY)
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r @bl (Alad (A ug S AN 98 (g allil ggds £ E-Y
The formation of the Forland-Zagros Basin system in northern Iraq:
salsiadl Gang s GaShy oha b lgie s saalsially jabial) (5udlall jemall jsia o
(Sl ol Ay ISy dansg¥) Byall 8 (gpaliball bl ele aa) IS8 Ghad) 3yd Jlad b
& Lalig B Al cand (guallall jeandl Pl Al Aagiall esilly S5SH) Gl G
on @ilsll s ) (Buday, 1980) s (Bellen et al., 1959) il cua (@hall 3yi Jlad
5 (@l = QS93) 5 (VS — o) 5 (OS2 — dsadd) 5 (Teds — Apadd) S
(astsS — omail) 5 (b — OlissS) 5 (OliesS — i)
cihsa s2e ) (Late Cretaceous) sabiall (gpuallall yaddl jsia saladl Gsilgall aud
il )l ol Vel el cpilgall by L (oxilly gl (e i) GE pms Algaabe Cam
gy pasall Jio s Cun cgpaliball juasll Al 558 P s OIS Ghall e Jled

.4_1)3_15

o

Karim and Surdashy (2005a and 2005b), lahal duas clalyy c@lld (0 (anall e

cwai Karim et al (2008), Amen and Karim(2008), Ameen (2008) and Taha (2008)
AAd)gie 2g0a layliiely Lgnaaty GlusSall o dddlgie juall 3gaall Agludl luhall ol

b)) il pausldl D @B abaill oy @al dam Auhall s e

GlSlesd) Ga e 0vr cuwp e duluad AN e slaeVL o olebald) 1 duall

Al il e (Red bed) shes @ilads disds olidjildl Pla (Conglomerate)

.(Kamal and Zardasht, 2009)
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Jabe t52bas dlafiye 49 milaiy 9SGl oLl &5 oDl 8)oCaall Baal) ciluhall e 3l
Drowning ) oY) o Gpall Jalye asgie duby dupll dapsiall dugS e daalll 3yl
LISl el galy bt ) b 8 Gy e G sedall 138 335 Cus (Phases

lgalge Cang danssi She Bae I e adl 5LEY) (6l gl (agall anads (S
Plate ) GLbY) &g ki bl b Cunsll a5l asa als aggiall e @lliy cmsall (o
:48Y) daaall e (Tectonic

Jidially 48,40 4ledd) dgall (e (Foredeep zone) Gaeall ole¥) Gagsll Cowg Gla
L) el Gl Al el Aumsal il dad) caaill dua sl oS
Bl el (Pla o paally CLESOU japas A Asadd (9S Jicialls (Forebulge Depozone)

Reefal ) mall jaall Pre Drowning Phase jleic¥) J Lo ddspes Gsllaill 1aa Jaaug
CsSiy ) Awpall dasball ek oIS (3 (Aptian - Albian) d8gad (pe< Jidd) (limestone
sl dlalse) C gsills (Phase) dlasall 028 andiy o oondl glally Bhall agin (8 dnediy 35350
.(Kendall and Schlager, 1981) (&awall sbaall clig)l ajlall clidly AeY) g

Karim, ) <3 W J (Reefal limestone) (Alaxll) oyl uall sasll cuni i
giall arhial (Sanandaja-Sirjan belt) ahal Il adgall o cjally gha) Jals a3l (2008
dssiall (Obduction) Dty el sgaall calgiy dujally dulpy) Gossball o Jamal)
Ly¥ealll Gy il ¢ el 138 DA ey - Olald) e DU cpad) aieall (35 Ay
Calaly (V1Y J<8) oS5 pdse Sl Ginsdaall o Guad) Jals peatill i) Cued oYl

Cpadld Lupall dugiall 5yaglly SIAl € (Valanginian to Cenomanian) J 858 A 4l
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Jeall il s Jagaghl e jsdsall Agen Aaulsy dignad (o€ (mgn ol & yaisn (Lsdigall)

(Yo-¥ U<y

Karim & Surdashy ) —A Alally jSual) (gdilial) (asal i) Gl (Yo-r) (<&
-(Ameen, 2008) -D .(Karim & Taha, 2009) -C&B .(2005

ilasall ) Transitional Phase (Syn-Drowning Phase) Jlad¥) sl dlsye 5 e

Gulneri ) «lusy dbadly Glally bl gl jaall cugy Aajall oda Jian (Ady)

cAlaal) dlad) Claiall gead ol cuwp Al ((Dokan, Cenomanian) s (Shale, Turonian

oSty (Rl) Agadd (136<8 Janghy Bee o laly Lagd) lisSall a3l dyjiiall cileall duh jekn

) dan (e iy (Oligostigina & globotrancan Forams) e (gons 4 (Greadl (jlinsS
.(Karim & Taha, 2009) 8ie e

W Uasw oS il dage Slaal Jlosidl jmall Pla chin dajdl oa

O gaatiall (SIA edisall Jlas) daudss 4yl dasiiall (Tectonic Subsidence, Drowning)

penal wihall iy Jisll b las Taaly Alajall o) sl 1 05K L AshYls dapall (fiasial
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Aially CulisSHlS (e B2y ik ae assdY) @l saal G Sl 0 s sam Cus
(idsS (6S) O Dl Dl (o iy jia Moy OS50 (s

G ¢ Gaanll eaall GliaasS (136809 Jauiall (o) Agaad (s (n lllan) Glussill Glas
el 5 anll el o) L (Post Drowning) Gl s L sk () JEY) jshall (Diay Legd
dhugsie pailad dld Cliawg iy Guead) OluesSll (s () Jaall dBgaad (0685 (e b
.(Karim & Taha, 2009) (ilgdll (pgasll o (Intermediate)

4 Post-Drowning Phase (Kometan Formation) L) s L daje & (g
Glaal) aclll (gall jaall Ga jie Ve Gl Law Jia & (Karim & Taha, 2009) J dwl)
.(Turonian-L.Campanian) (lises<ll (s dbicia (Bioturbated) 4sball ciSaiall Glaly
e By e @ lly U BN Al Aahall o Lo e (a8 oS 138
usSs Jde) A lngy oSa Ay culisSeII e dad; clsh ae (Globotrancan) J) JISa)
(Band) dlansgia ) IS5a5 (©lS

22 & & Burial Phase (Shiranish to Tanjero Formation) cRal A 1l
Gl Cuw b Llee BIA gl (Siliciclastics) 4old uly p dujall dssiiall Ludass dls )
e Alayall o3 e Ty Aty duyll Gimsdall () alaill e Galull DA G
Gl (s e el gl cnwp Jyl Sy Cua Aujel) dandiall o 450 gl s
O flal) DS 3yl (055 il ooy el saadl ) i 5 Ll as e sSial

Lo (slly (g 81 alyad ALl cball 3l (il 35Sl chally A5l Slgal) 385 Lo

gl s Ay Laall Gissdiall e A eBaYl Alabeal Cues Gung)s¥) alall 4
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DLl o) ity el Aasheall A5l jpaall s3a cilad Cun caliall 13 i€l S Al
-(Karim and Surdashy, 2005) (A Yo=Y J<&) )all cgiall N 880 JLedll o

Sy ¢ OliaasSs (5o o6 Canasi el il Cgialdl (e (el lall) gl g S
LS ol gl olail canlg )l Ja olad) yuad dpell dspdiall B8 Al dspdiall Cata)y Ladie
.(Karim & Taha, 2009) (b Yo-Y) J<al

40O wliad) 13 olgls cpe<s (Back-bulge Depozone) s nll <2l 3las i
Glisee S Gy L il S8 Jos (0 pal) Jledd) ) (Jassim & Karim, 1984) da .l
Jassim ) duagall Jlad 3)s0sles (3555 (e (gsladl e3all 323l (Argillaceous Lagoonal) (s
-(& Buday, 2006¢c
Qgiall slail iy ABgadd (6 o) N (Bellen ef al.,1959) Gaoaly ol seds 2aall s g
o6 s el Jpaill Jame LS Al gty AsSS o Byl Biiall 3 olsla (sS5 ) ail
Cun cduagall Cipe Cpallsll ) aabuls ) Qlube (o (8 duasall Cising Al e dia e s
2 (S35 (Bellen et al., 1959) &l (e cilia padly lslang Asadd usSil ciliedls 52e o
Algdll Alanal) o V) ¢ el A (Ui e el alaliny el 3ol ASm b sl it
et oA 35Sl Janl) 235 il llly 4uSle s ¢ i) agially agiall sai g5l an il
VI=T) JSE G4 WS g S aysd Gags aludl (Aqrawi et al ., 2010) o 2 Gl gais

-(a&b
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ABSTRACT

Study of the upper surface of the Qamchuga Formation and the contact
boundaries with other formations above has been performed. The Qamchuqa
Formation, which was deposited during the period between the Albain and the
middle of the Barrimian (Albain - Intra Barrimian), is considered a part of the
sequences of the eighth cycle (APS8) of the Arabian Plate.

Due to the lateral variation of the Qamchuqga Formation from the southeast
to the northwest of northern Iraq, the formations that overlain differ starting from
the Sulaymaniyah region. The study showed that the Qamchuqga Formation exposed
in the Dokan region overlain unconformably with the Kometan Formation due to
the evidences of unconformity that was obtained, such as the sharp contact
boundary between the Qamchuqga and Kometan Formations and the missing
Cenomanian age.

Moving towards the northwest (Erbil region), specifically the Soran region,
the upper boundary of the Qamchuga Formation is exposed. This is where the
formation above varies, being overlain by the Bekhma Limestone Formation. It is
unconformable with the Qamchuqga Formation due to evidence of unconformity,
including the existence of a local breccia layer, and exposed paleosols on the
surface, as well as thombic pieces filled with calcite, revealed the existence of the
dedolomitization that was noticed in the petrographically studied samples.

The mechanism of the evolution of the Forland-Zagros basin systems was
studied, and the study also included the changes that occurred along the boundary
between the eighth and ninth major sedimentary cycles. In the scope of this study,

there is an increasing stratigraphic gap from the southeast toward the northwest



between the Qamchuga formation and the more recent formations (within the ninth
cycle (AP9) of the Arabian Plate). This is due to the variation in the rheological
properties of the continental lithosphere of the Arabian Plate and the opening and
closing of the Tethys Ocean in a scissor shape, starting from the northwest towards

the southeast.
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