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ABSTRACT
The study of the lithoogical columns in 20 oil wells selected from many
southern Iraq oil fields proved that these two movements (Second Austrian Alpine
and Laramide) affect the diversity, as well as the vertical and lateral sediments
distribution in the studied area. Two models were observed for the effect of
Episode 2 in the sediments understudy.
The first one is direct represented by the lateral and vertical thickness

variation. Whereas the second is indirect represented by the changes in sea level
and accommodation space, these two factors have great effect on sediments
diversity. The intensity of the second Austrian Alpine is greater that of Larimidian
movement causing the heterogeneity in the lateral and vertical thickness of
Ahmadi, Rumaila and Mishrif formation, and the relative homogeneity in the
thickness of Upper Tanuma, Saadi, Hartha, Shiranish, and Tayarat Formations.
The sediments of the Second Austrian Movement characterized by their shallowing
upward facies except Rumaila Formation which exhibits sub basinal facies due to
the relative sea level changes. Furthermore, the Laramidian  sediments
characterized by deepening upward facies represented by Upper Saadi and
Shiranish formations.
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Well Formation Thickness(m) Description
o -Lower part limestoe and chalk
Shiranish 79 -Middle part Marl
-Upper part marly limestone
Hartha 56 Interbedded shally limestone and chalky
limestone
saadi 136 -Lower part detrital limestone and shale.
aadl -Upper part interbedded marl and shally
limestone and chalky
o~ Tanuma 17 Shale and shaly limestone.
€
<
Khasib 78 Intterbedded chalky and detrital limestone.
Mishrif 407 Interbedded chalky limestone with shally
Ishri limestone, in lower part (5m) there is one bed
of shale
Rumaila 14 Limeston.
Ahmadi 25 Interbedded shale with limestone.
Tayarat 205 Dolomite
Shiranish 151.5 -Lower part (20m) shally limestone.
-Upper part (130.5) limestone.
-Lower part (100m) interbedded shally
limestone and limestone.
Hartha 205 -Middle part (20m) chalky limestone.
- -Upper part (85m) consist of dolomite in the
£ lower (55m) and the upper consist of chalky
and detrital limestone.
sa’adi 133 -'Lower part (75m) limestone in part shally
limestone.
-Upper part (108m) chalky limestone.
Tanuma 46 Shale in part marly limestone.
Khasib 44 -Lower part (20m) interbedded shale and
limestone in top part interbedded shale and
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marly limestone.
-Upper part (24m) interbedded limestone and
chalky limestone.

L Limestone, in part marly limestone and only

Mishrif 118.5 (15m) in the bottom consist of chalky
limestone.

-Lower part (35m) interbedded chalky
limestone and limestone.

Rumaila 113 -Upper part (78m) limestone and in the middle
interbedded between limestone and marly
limestone, other between limestone and
limestone containers Gypsum.

-Lower part (40m) interbedded shale and
. limestone.

Ahmadi 129 -Middle part (26m) marl.

-Upper part (63m) in the lower (16m) chalky
limestone. In the upper limestone only.
-Lower part (160) dolomite.

Tayarat 202 -Middle part (24m) shaly limestone and 5m in
the top is clay.

-Upper part (18m) dolomite.

Shiranish 173 Shally marly Limestone.

-Lower part (35m) interbedded limestone and
shaly limestone.
-Middle part (74m) consist of marly limestone in

Hartha 220 the bottom (55m) and shally limestone in the
top (19m), in part chalky limestone.

-Upper part (111m) dolomite, in part the
dolomite container shale. in top part consist of
chalky limestone (16m).
-Lower part (50m) interbedded limestone and
N Sa’adi 194.7 shaly limestone and chalky limestone.
& -Middle part (30m) marly limestone.
-Upper part (114.7m) chalky limestone.

Tanuma 56.8 Shale with one meter only limestone

-Lower part (22m) interbedded shally and shally
Khasib 48.5 limestone in the bottom and shale and
limestone in the top part.
-Upper part (26.5m) limestone.
L Limestone, in the bottom found Gupsum, in

Mishrif 136 part shally and marly limestone,in the middle
(thining) tow to one beds.

. -Lower part (61m) limestone, in part shally

Rumaila 99.5 .
limestone.

-Upper part (38.5m) shally limestone.
Ahmadi 138.5 Interbedded  thick beds Marl and chalky
limestone,in part thin bed of shale
- -Lower part (27m) limestone, in part thin bed of
- Tayarat 130 dolomite (4m).
g -Upper part (103m) mostly marl, in part
thinning beds of limestone.
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Shiranish

111.5

-Lower part (20m) shally limestone

-Upper part (91m) interbedded dolomite and
limestone, in part thin beds of shally limestone
and Glogonite in the top.

Hartha

176

-Lower part (80m) limestone.
-Middle part (75m) dolomite.
-Upper part (21m) limestone.

Sa’adi

120

-Lower part (21m) limestone.
-Upper part (99m) interbedded shally and
chalky limestone.

Tanuma

47

-Lower part (20m) marl.
-Upper part (27m) interbedded shale and
limestone.

Khasib

53.5

Interbedded shally and shally limestone ,in part
bed of shale (5m).

Mishrif

240

-Lower part (150m) interbedded chalky
limestone and limestone, in part found
Reudest.

-Upper part (90m) limestone.

Rumaila

30.2

Limestone.

Ahmadi

155.7

-Lower part (15m) shally marly limestone.
-Middle part (127m) interbedded chalky
limestone and limestone, in the lower found
Gypsum.

-Upper part (13.7m) shale with limestone.

WQ-115

Tayarat

131.5

-Lower part (95m) shaly dololimestone.
-Upper part (36.5m) interbedded shale and
dolomite.

Shiranish

114.5

-Lower part (51m) marl.

-Middle part(30m) interbedded limestone and
marl.

-Upper part (33.5m) marly limestone.

Hartha

188.5

-Lower part (114m) marly limestone.
-Upper part (74.5m) interbedded dolomite
limestone and limestone.

Sa’adi

133.5

-Lower part (38m) limestone.

-Middle part (45m) interbedded chalky and
marly limestone.

-Upper paet (50m) chalky limestone.

Tanuma

39

Shale, in part contains thin beds of shally
limestone.

Khasib

53.5

Limestoe, in middle part contain beds of shale.

Mishrif

172

Limestone contain in the middle part Rudist.

Rumaila

71

Pure limestone.

Ahmadi

146

-Lower part (20m) shale.

-Middle part (58m) interbedded limestone and
shally limestone.

-Upper part (68m) shale and chalky limestone.

or-

Shiranish

82

-Lower part (35m) limestone.
-Upper part (47m) marly limestone.
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Hartha

32

Interbedded chalky and detrital limestone, in
part(upper) Glogonite.

Sa’adi

131

-Lower part (28m) Oolitic detrital limestone.
-Upper part (103m) limestone, in part shally
and marly limestone.

Tanuma

25

Interbedded shally (limestone and shale) and
limestone.

Khasib

65

Interbedded limestone and chalky limestone
with shale in one bed (2m) .

Mishrif

383

Limestone, in part chalky limestone(in the lower
and middle) and in part Rudist(in the upper).

Rumaila

46.5

Interbedded limestone and detrital limestone,
in part(middle)shally limestone.

Ahmadi

16

Limy shale, in top beds of marl (2m), in lower
part bed of limestone (2m).

R-5

Tayarat

202.4

Dolomite, in part container shally dolomite and
marly dolomite and Gypsum sometime.

Shiranish

112

Marl, in part marly limestone(middle and upper
part)

Hartha

198

-Lower part (115m) interbedded marly
limestone and limestone, in part marl and
chalky limestone.

-Middle part (70m) doldomite container
Gypsum.

-Upper part (13m) detrital limestone with one
bed of marl.

Sa’adi

184

-Lower part (92m) interbedded marly limestone
and chalky limestone.

-Upper part (92m) interbedded limestone and
shally chalky limestone.

Tanuma

33.8

Shale with tow thinning bed (2m) limestone or
shally limestone.

Khasib

51

-Lower part (22m) interbedded shally limestone
and chalky limestone with one bed of shale.
-Upper part (29m) interbedded chalky
limestone and limestone in the top.

Mishrif

133.8

-Lower part (98m) interbedded Rudest and
detrital limestone.

-Upper part (35.8m) interbedded chalky
limestone and limestone with clay in the top.

Rumaila

115.5

-Lower part (80m) interbedded shally and
chalky limestone, in part found thin bed of
shale.

-Upper part (35.5m) interbedded chalky and
marly limestone.

Ahmadi

125.6

-Lower part (38m) interbedded marly limestone
and shally limestone, in part beds (5m) of marl.
-Middle part (62m) interbedded chalky
limestone and shally limestone.

-Upper part (25.6m) shale with bed (5m) of clay.

HF-1

Shiranish

70

-Lower part (-) shally chaelky limestone.
-Middle part (--) marl.
-Upper part (--) in the lower marly limestone, in
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the upper shally limestone.

Hartha 34 Chalky and detrital limestone, in part thinning
bed of shale.
-Lower part (75m) in the lower interbedded
L shale and Ooltic chalky limestone.in the upper
sa’adi 124.5 interbedded limestone and chalky limestone.

-Middle part (36m) marl.
-Upper part(23.5m) chalky detrital limestone.
-Lower part (7m) shale.

Tanuma 14.5 -Upper part (7.5m) interbedded shale and shally
limestone.
-Lower part (15m) chalky and detrital limestone.

Khasib 84.5 -Upper part (69.5m) in the lower interbedded
shale and shally limestone and in the upper
interbedded detrital and shally limestone.
-Lower part (95m) chalky limestone, in part
detrital limestone (15m) in the lower. In part

L container Gypsum.

Mishrif 404 -Midddle part (95m) interbedded chalky and
shally limestone.

-Upper part (214m) interbedded Rudest and
detrital limestone.
. -Lower part (23m) interbedded chalky and

Rumaila 49 . . .

limestone, in part shally limestone.
-Upper part (26m) limestone.

Ahmadi 18 Interbedded shale and chalky limestone,in the
bottom consist of limestone (5m).

-Lower part (50m) marly limestone,in part

shale.

-Middle part (40m) shally limestone, in part
Shiranish 139 shale.

-Upper part (49m), in the lower interbedded

marly and shally limestone.in the upper pure

limestone.

-Lower part (32m) shally limestone.

Hartha 136 -Middle part (50m) interbedded detrital and
chalky limestone in the lower.in the upper
interbedded dolomite and shale.

on -Lower part (15m) Ooltic limestone.
3' saadi -Middle part (62m) interbedded marl and
a'adi 108 limestone.
-Upper part (37m) marly limestone and detrital
limestone.
Tanuma 29 Shale in part thinning bed of limestone.

Khasib 44 Limestone, in part shale.

Mishrif 244 -Lower part (115m) limestone.

-Upper part (129m) detrital limestone.

Rumaila 12 Shally limestone.

Ahmadi 171 -Lower part (25m) interbedded shale and

limestone.
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-Middle part (45m) interbedded marly
limestone and limestone container chert.
-Upper part (101m) interbedded chalky and
detrital limestone, in the top of formation shale
bed (10m).

Mj-4

Shiranish

135.5

Marly limestone. (50m) in the bottom consist of
marl.

Hartha

132

-Lower part (60m) shally chalky limestone. In
the bottom (12m) shally marly limestone.
-Upper part (72m) interbedded dolomite and
limestone, in part shally limestone.

Sa’adi

108.5

Marly limestone.

Tanuma

55.5

Shale. In part Oolitic limestone and one bed
(2m) marl.

Khasib

56

-Lower part (30m) interbeded chalky limestone
and shale.

-Upper part (26m) limestone ,in part container
shale.

Mishrif

262

Limestone, in some part consist of shally and
chalky limestone.

Rumaila

Marly limestone.

Ahmadi

180

-Lower part (70m) marly chalky limestone.
-Upper part (110m) limestone in part chalky and
shally limestone, in part (10m) chert and in the
top of formation consist of shale (7m).

NNU-1

Tayarat

144

Dolostone

Shiranish

143

-Lower part (50m) Marl.
-Upper part (93m) shally dolomatic limestone.

Hartha

115

-Lower part (60m) shally limestone.
-Meddle part (12m) Marl.
-Upper part (43m) dolostone.

Sa’adi

112

Shally limestone.

Tanuma

zero

Missing

Khasib

72

Shally limestone, in the middle only (10m)
shale.

Mishrif and R.

253

Calculite shally limestone.

Rumaila

Zero

Missing

Ahmadi

135

-Lower part (18m) shale

-Middle part (30m) calculate limestone.
-Upper part (87m) shally limestone, in top (5m)
shale

NNU-3

Tayarat

339

Dolostone

Shiranish

412

Marl, in the upper part only (50m) shally
limestone and dolostone.




O30A s Sl dena b

Hartha

412

Dolostone, in the lower part only (85m) shally
limestone and dolostone.

Sa’adi

352

-Lower part (45m) shally dolomatic limestone.
-Upper part (307m) interbedded dolomatic
limestone and chalky limestone.

Tanuma

18

Shale with some limestone.

Khasib

192

-Lower part (55m) interbedded dolomite and
shale.

-Upper part (137m) interbeded limestone and
dolostone.

Mishrif

725

Inerbedded limestone and dolostone.

Rumaila

Zero

Missing

Ahmadi

378

-Lower part (160m) shally limestone with (30m)
shale.

-Upper part (218m) interbedded limestone and
dolomatic limestone.

Rf-1

Shiranish

57

Interbedded marl and marly limestone.

Hartha

139

-Lower part (45m), in the lower (17m)
interbedded marl and chalky limestone, in the
upper (28m) interbedded shally nand chalky
limestone.

-Upper part (94m) interbedded chalky and
foraminfra limestone.

Sa’adi

149

-Lower part (98m) interbedded shally and
chalky limestone in part found foraminfra
limestone.

- Middle part (32m) marl with limestone.
-Upper part (19m) chalky and detrital
limestone.

Tanuma

52

-Lower part (18m) marl with one thin bed shally
limestone.

-Middle part (16m) shally limestone.

-Upper part (18m) limlly marl.

Khasib

58.5

-Lower part (8m) chalky and Oolitic limestone.
-Middle part (18m) interbedded shale and
Oolitic chalky limestone.

-Upper part (32.5m) interbedded chalky and
Foraminfra limestone.

Mishrif

293.5

Interbedded chalky and Foraminfra limestone,in
part in the lower found thin bed of marl and
shally limestone.

Rumaila

56

-Lower part (25m) chalky limestone.
-Middle part (15m) marly limestone.
-Upper part (16m) pure limestone.

Ahmadi

18

-Lower part (5m) limestone.
-Upper part (13m) shally marl.

WK-1

Shiranish

100

Shally limestone with clcounite.

Hartha

375.5

Dolostone, in the middle part(14m) interbedded
dolostone and Anhydrite.
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Sa’adi

112

Interbedded chalky limestone and Foraminfra
limestone.

Tanuma

20

Interbedded shally marl and limestone.

Khasib

75.5

-Lower part (38m) interbedded Foraminfra
limestone and shally chalky limestone.

-Upper part (37.5m) limestone and Foraminfra
limestone.

Kifl

28

Interbedded limestone and Anhydrite.

Mishrif

248.5

-Lower part (78m) chalky Foraminfra limestone
with clcounite.

-Middle part (100m) interbedded chalky and
limestone in the lower and interbedded shally
and chalky limestone in the upper.

-Upper part (70.5m), in the lower part (10m)
marl,in the upper (60.5m) interbedded
limestone and dolostone.

Rumaila

21

Interbedded limestone and shally limestone.

Ahmadi

12

Marl

Gn-1

Tayarat

204

Dolomitic limestone with chalky and shally
limestone in some part.

Shiranish

460

Shally marl, in the middle part (28m) chalky
limestone and (31m) shale.

Hartha

1211

-Lower part (280m) dolomitic limestone.
-Middle part (554m), in the upper (22om)
interbedded Anhydrite and dolomitic limestone.
In the lower (110m) nearly Anhydrite only with
thin bed of limestone.

-Upper part (377m) chalky limestone with (20m)
shale in the middle.

Sa’adi

395

-Lower part (41m) marly limestone,
-Upper part (35m) chalky dolomitic limestone.

Tanuma

15

Shale

Khasib

77

Chalky limestone.

Kifl

34

Limestone

Rumaila

and

Ahmadi

486

-Lower part (147m) interbedded chalky
limestone and shale.

-Middle part (96m)limestone with marl in the
upper.

-Upper part (243m) mixed chalky and dolomitic
limestone.

KS-1

Tayarat

461

Generally consist of dolostone, in some part
specially in the bottom found Anhydrite and
shally chalky limestone, and in the top found
beds of shale.

Shiranish

82

Interbedded marly limestone and limestone.
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Hartha

196

-Lower part (75m) interbedded marl and chalky
shally limestone.

-Middle part (25m) dolostone,

-Upper part (96m) interbedded chalky
limestone and limestone, in part thin bed of
shale.

Sa’adi

405

-Lower part (85m) marl,in the bottom (5m)
chalky limestone.

-Middle part (50m) marly limestone.

-Upper part (270m) interbedded limestone and
chalky limestone.

Tanuma

60

Shale

Khasib

31

Interbedded shale and limestone, in the top
(5m) chalky limestone.

Mishrif

127

-Lower part (47m) interbedded chalky
limestone shale.

-Middle part (40m) chalky limestone and in the
bottom (5m) clay.

-Upper part (40m) pure limestone.

Rumaila

69

Shally limestone, in part (8m) chalky limestone.

Ahmadi

80

-Lower part (40m) interbedded thin bed of
shale and tick bed of marl.

-Middle part (25m), (20m) shale and (5m) clay.
-Upper part (15m) mixed shale and marl.

Wara

46

-Lower part (18m) shale.
-Upper part (28m) sand with clocunite
container in the middle (5m) marl.

AK-1

Tayarat

338

-Lower part (100m) interbedded limestone and
chalky limestone.

-Upper part (238m) limestone, (25m) in the
bottom (20m) in the top of this part consist of
shale.

Shiranish

126

Marl, in part interbedded with shale in the
bottom and chalky limestone in the middle and
top.

Hartha

224

-Lower part (85m) interbedded shale and chalky
limestone and limestone.

-Middle part (100m) interbedded limestone and
chalky limestone.

-Upper part (39m) interbedded shale and marl.

Sa’adi

251

Mostly chalky limestone, in part interbedded
with limestone in the middle part, and in with
marl and shale in the lower and bottom part.

Tanuma

22.5

Shale

Khasib

68

-Lower part (42) Shale, (8m) in the middle
interbedded marl and chalky limestone.

-Upper part (26m) interbedded Marl and chalky
limestone.
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Mishrif 29 Interbedded chalky limestone and shale.
Rumaila 55 Chalky limestone, in part bed of limestone and
some shale.
Ahmadi 51 -Lower part (30m) Chalky limestone.
-Upper part (21m) shale.
Tayarat 177 Interbedded dolomite and shally dolomite.
Shiranish Zero Missing
Hartha 151 Marl
. Interbedded  calcarenite  limestone  and
Sa’adi 176 calcirudite limestone, (10m) in the bottom
shale.
- -Lower part (100m) interbedded marl and shally
2 Tanuma 205 limestone.
(%]
-Upper part (105m) shally limestone and shale.
Khasib 16 -Lower part (5m) Marl.
-Upper part (11m) shale
Mishrif 108 Interbedded shally limestone and shale and
calcarenite limestone.
Rumaila - Shally limestone.
Ahmadi | - No recovery
Tayarat 264.8 Dolostone, in part thin beds of Evaporite.
Shiranish 106.5 -Lower part (73m) Marl.
-Upper part (33.5m) marly limestone.
Hartha 121.5 Limestone
. -Lower part (197.5m) interbedded marly
Sa’adi 340.5 . .
limestone and chalky limestone.
-Upper part (143.5m) chalky limestone.
— Tanuma 19 -Lower part(10m) shale.
Cg -Upper part (9m) shally limestone.
) Khasib 54.5 Interbedded shally limestone and chalky
limestone, in part thin bed of shale.
Mishrif 133.5 Interbedded limestone and chalky limestone, in
the upper beds of marly limestone..
Rumaila 91 Interbedded chalky limestone and marly
limestone and limestone.
-Lower part (10m) shale with marl.
Ahmadi 142.5 -Middle part (105m) interbedded chalky
limestone and limestone.
-Upper part (27.5m) shale with marl
Tayarat 110 Interbedded dolomite and dolomatic limestone,
in part shale container fauna
- Shiranish 170 Shale and shally limestone.
c
e -Lower part interbedded dolomatic chalky
Hartha 295 . .
limestone and dolomite.
-Middle part dolomite with Anhydrite.
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-Limestone with pyrite.
Sa’adi 205 Dolomatic chalky limestone and shally
limestone in the upper.
Tanuma 50 Shale in part shally limestone with glouconite.
Khasib 32 -Lower part shale.
-Upper part shally limestone.
Kifl 26 Interbedded Limestone container anhydrite and
shale.
Rumaila 55 -Lower part dolomatic chalky limestone.
-Upper part limestone.
Ahmadi -Lower part interbedded shale and limestone.
madi . .
135 -Upper part shale container fauna ,in part
interbedded limestone and chalky limestone.
ERA Peroid SAULT ARABIA KUWAIT SOUTHER N IRAQ CENTRAL PROVINCE  FOOTHILL REGIINS NORTHEASTERN IRAQ
l'lmor NE SOUTH i SW SE AMARA [SAMARA - FALLUJA  |SE.MOSUL_KIR? UK SULAYMANIYAH LEGEND
- Region Region TH  NORTH | Region Region Region [MUSATB_.E, BAGHDAD | KHANAGIN RANIYA _RAWANDUZ
T;\tﬂ.wl' iail"v Eocene- RUS é Khi‘:vrgrmq (1) Clastic Facies.
lary aleocene AALIJI i e
RADHUMA (2) Res.tncted open shalf
@ Facies. : )
TAYARAT / (3) ?apcei:smarme sub basinal
Maastrishtian (12) (1) SHIRANISH (4) Lagoonal-Bank\shoal Facies.
v (5) Evaporitic Lagoonal Facies.
Campanian HARTHA (10) (6) Intra shelf basinal Facies.
(7) Restricted- Open Lagoonal
. . Facies.
i LPRRE. S0 (8) Shallow shelf / Shoal Facies.
w — > " LOSWER =S AA D1 (9) Intra shelf basinal Facies.
= Coniacian (9) 9) (8) (9)) Sub basinal lower Sadi
- TANUMA  (7) Facies.
= fhroniaz (6) KHASIB (9") Dominantly Oligosteginal
- QR AR R Ry Pop e, chalkyFacies.
SRR R AR IR R R B F BRI, (10) Neritic Harth /Bahra Facies
= (11) Basinal Marl & Marly/shaly
& "¢ > lime Mudstone Facies.
A / § Y (12) Restricted Lagoonal Facies
o < Z S 0 with clastic influxes.
e d
2 1en @m W = e
enomanian 2 MAUDDUD TR
oM : =% =i

(V490 colisil o Jsaa) bl Gusin oY) (gpuildall ali) slaliae adaie 12 ()
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Rl Al

sl DA Gl 3 chaa A Al Aaasil) Ealall (Numan, 2000) glexs (e
ClalgaV) Dlashy Jad S5l allill (8 WSalna g WS 2l 8 juasell 1 g S35 ¢(guiililall
B AL ) e dakid) b ASal) allall aaledl) iy ¢ Labuall ) AU e Gy
Juatil Jaéy (TriassiC ) ~Lal S (New Tethes) waall (pinll lama ey dam€ Galg
Apfal sl e Jlal lee el @l e (Salls SbY) Gkl
osll Al 38l e o VI Gaalll 13 HLaly Aklal) 4l @bl e (Listric Faults)
Claliy) Dlaly dplaliaail 400 Ay 4o i 8 gdlhll el PA das Gl 2l
Bl o e Ayl lahY) Ll Lmuaas dulee lab] J dnadll @llbll dalacy)
Galal) Ohsas sl Adlaie 8 deshaad) BLbY) clila JIKE A0l aae (o) dwdl Gl Cilals
o s s Ui o L) ClalY) akn Lol 8 Aol Guie oladl (e el
Sl uaia e clalY) oda gl sy sac )l jedaa Al Gl e cias clalyy)
c sl elarll 48l e UL A ddgal)

&V @il jeasll i Al Al dpgsill lSall o2 (NUman, 2000)  aus
) s b IS andy JAL (il Jundy Sadl (508l Josd Laa (Episodes) (plusd
(Y dsaall) oiSHm

.(Numan, 2000) eV gysiliball & dhaliaty) dg g€l lSall skl Gan Y Joaall

Episodes Ages Tectonic Movements
End-Maastrichtian Laramid
Late Cretaceous End-Cenomanian Second Austrian Alpine
Early Cretaceous E.nd?AIbian_ First Austr_ian Alpine
Berriasian-Aptian Young Kimmerian

dmass oSy (Collision set up) aobail) amy 3 eV (g palbhll PBla sl Guall I8

Ol Legmala Jid gl shyly (SA skl ae ((Pre subductuion ) oheld Jé L

Oishll et ) sl Gl laad) 5yl ghse A (Active margin) ik
LCARNS))
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Asian-Alaskan

Late Cretaceous 94 Ma  /uratnse

nao

Ancient Lindmass g0
Modem Landmass (2

Subduction Zone [mmyas_ point in the

direction of subduction) {7
S TR

4

Second Austrian

YF

‘ ethys Ocean

Active margin

Passive

Active margin

(RICH et al., 1996) le¥! guildall A el Gudall <l acagl A :¥ S

A sbasaill Ayl A ALl Agpall 8lad) gy ey 53 (X-Y) pmpall alaiall B
(Al 2,
Sl s G LAl pal) LAY aimg gy 530 (X-Y) el o biiall C
(Al ) AaalY)

A\l
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SV opusllall DA Ghall osia (ALalall Zala) e loda Jii All) duhall dilaie o el
Second sl Ajgleall ASyll Pla Ailal) sda e ehal o 4o mi Ll ) Ligss
e Apad) gyl Gila Gl i) Capll slaily caulgyll jeas U 53 ((Austrian Alpine)
s ALlal) Aalal) asend @by Jomn Al dysluaill Al jhainlyy o daiyall dpad) 3l
Siadl Gyl Addaia sl Jawy oK Al (Foreland basin) ayséll (s o o Wajil e
Intra ) Gesss e palal () sl Gl and 5 - (Laramid) s S aS5al Pla
Csitayny Gling Auhall dddaia e dpall eha¥l A 3)seana A0 SV @liy (e 4dlsa (shelf basins
ol Gl Lihe sy o Taldie) Luilay Ll Gasall 138 Gandy) Cie g 5 A)al) o)) b
Sl DS ik sas e gl

dyigisill 8Lk

slaily L) e el o)l il e & Sl Y1 A S gl Jelall S il
Al gy il i dleal) pdliyer cams oall] adine 5l Jals 0355 DIA e ellyg Alalal) s
hlde) Jalally Julegheall 5 3 slaly gyuildall (gpadl ) o Lo pdipall s ails e ddlaidl)
G sl AT 3 allally saall e (ggiue plas il BB S Jalal) HEE sae o
) ey LIS Ungss o 38 psu )l JEI o iUl Lagagl) 5 S50 Jagsell o) (Yoo g all)
ALl dalal) e L) sgenll Jagiall ¢ 1l ¢ ilSi5a, fieslS (8.89
b LSy gy i EDE oY) e (gndliball Glaa) syl el QYL

A ggle  88-99.6) sual) gl — Glilaglud) 358 -

b3 gl Cum o(Cipdia (J5S (Al cgaeal ¢ o)lg) OlysSE g Al Byal) sda i
s i 28 a2l Jame b gpaadl Jalal) il e 3l Jalall culyili dde 55l
G e Db ((Ks-1 ) i dilaie 8 laaads ¢ duhall dilaie e dyall dygiall el o
ox L (Unconformity) s g laiil cigas ) s5l) oda  5)laY) jaad LS Lgaaal (s
s o edia eVl el (8 Culi oSO ane dgag DA (e Il Gading o)l 5 35350 (s Cilagli
.Lﬁmi 535950 eSO Le D (saay Al

Canal g M ) Jls s Alalad) dalad) wdy & WA Al 3 glaatll AS5al) Aol IS il
ol STl oy il )l e (s (8 Aadl Al SV Ayl
Bsanall Alacall Apadl Caaly Il Widia Aakaial) (i (& seal 09S i LS L (oy 0255
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S e e aay (Jandly JHl b 4 Badl (Restricted shallow marine)
iuhall Aahic auy HUl 8L L(Ks-1, AK-1, Gh-1, UmQ-1, Dn-1, Wk-1)
Gxaal (1< Jag Jaadld (Rt-1, Rt- 2, WQ-13, WQ-115, NNU-1, NNU- 2, R-5)
dihie & Cyleglally (WQ-13) 5% dalaie 8 Gueall il Afdil) dla il oyl il
i 172,54 4Sais Jane (55 Gam) 5 (35S0 05S dlans 43) D 5LEY) jas3y . (NNU-1) i
piipad el gaill ) cland) 138 (e 285 (Y Jsandl) (sDe) 3)sS3all bl ddkie Jass LT
e b ol Jaae 3ol LAl ol )l Jan e Jemy (LS (3 N 5L el
) S BPRNDYN [y PR USRI . B R SR N e R -4 XL PO SO g B
Oania Jhans Ayl ddhie (5,4 4adlll (HF-1, Mj-3, Mj- 4, Am-2, Snd-1, Rf-1, Noor-1)
=5 -(Detrital limestone ) datiall 43l ciliallly 4Bl (Open marine)zsidall sl s
Alee ALY Aai€ plaall adiye Hodai 5 g dualsiy LS Al 4 lsall ASall Slaa) il
Lpall Ghiall i (Sub baisnal) 4sl Galeal s )l las cdllal) dalall olasly Llaaiyl
S e Jarayy cdimndly (gpndllall gpuall saadly Dlall e 0sSiall Al 02585 Gy JUlbs
Al Aibaia ¢ya i plly Al At LT oLy Jaamilly fos L < yie (129.5) ) Jom
comadl Al e goladl (gl aall ae ileiall (gyuibilall (gpall jaall JS5 e il
A s b 3l Cun Auhall Bilaie U ares e oS dlawy Losas Ciplia (5 Sl
g Jalally gpibhll gpall jaall e il e Ble OISy (AM-2) i & @l e (408)
OsS Gyi Lila SLEY) e il aie 5 d8lad) olasly 48,80 dikid) Jldl cloud) 138 e

Chsl e sla g s 5 ikl o gla s pe Sl oy Jaa SIS e il
il Bl Lugiad) ehal)oladl Gl clew Caaty laiy ¢ Canag )l Aalal) bty Gl
o (F dsaal) e (30) il claw Jarars JI 068 4t Yy il (Dn-1, Gn-1) LU
GsSE Oe sl exall JaSa a3 ¢ el cubalel) 5 Dl e il g as S8
OS3 gl e Ades Gtk gy ran Al Lo Bsanall sball Jauzd e AV Gyl
Ols (Highstand System Tract)  Juall aUsill jlae Jiar saesl 0068 o)) (Sherwani, 1998)
Jiad apia (58 W) (Transgressive System Tract) e alaill jlae Jiay iy (&8
DA a3l 380 ey Midie o p el 55l o3 gl L ) SUail L
Gl Jled Gl i Ghall Gasing Cully gl G sl Gl dlall gmll aalil
Bles culS i) g LS 13 Al of I BLEY) ety (1990 (ligh) ¢ (S8 deasdll)

) A glaaill 28 ,a))

(A ggale 76.2-88) sV liiluals) — Jacig¥) liigyeill 558 — ¥
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eo bl o3 PR (e 5 AagD 5 el ) Ansul 35l o2 DS Cungi Gl
ile JWS o cile fhloail s e ple cul€ Al LoD ASall Ll Ay
Auhal dahid dgal dpgall elal¥) 4 il due Glaa) ) o) e Aldall ddlallad,
Croad S Ay Cogdsfiadl il ddhie e Sl gl Jgeas g Jlllg
Al b ae 40l dygleatl) A<a i o5 Eisas (Late Turonain- Early Conacian)
b il U a3 oSl L cland) dilaie Claglil i die g 31 allal)
@l aally (guilhall () jaall Gliaw dfide 48,0l Ghlal 4 e (57) apaa cllyg
O 8 e (B3) cusSil laws Jane gl Lt ol (gl Jaall Llal 5 Jilal) e (golal)
gy oo Shad (Dl gl saally uiblll gl jaall Bid dis Jaugll ddhidll
@l yaall ey MWiae Diia (0V) ady 288 48,50 dakidl U Gaca 006l o Lol L ylaglsall
R e U Al My cuead a8 Sliaa 8 gl 1 ol OSAL paall ey il
Gl el mha gdie plad e Sl ¢ Al e il 5 )l s el sl AdbeS ss
5 Gan sa Al ) Last (s e Jau) e3all i aiuls o(Local sea level changes)
e o) 1 Gl i o adl deladl L3l e g (Rl DU AL il 6 50¢)
(YooY «igslid)) (Early high stand system tract) Ssall el alaill ey dliciall o5l
el Last s e e eal) Can e Wyl Jelhs A M) AS)) s ol ey
Gliad) Gaca g i ddlal) slai) (Oolitic limestone Facies) Al (guall jaall il
amas (nsS5 e Jia) eiall Cudi pe AS5al) oda Ll i) s ¢l Capll olaily foaa <Y
Jiranll cliaully Adlall olail (open marine)  Fgdadl el Gl Glias Cuup dusy
adde s Auhall dahie e Ul olaily ((SUb basinal ) ducass 4l cliadls Jawgll 3 (basinal
SV el a0 Gl 1w e aSall s Lib (o
oY) s Geadll AU e sar 526S5 e Y1 e3al) auy Ly o Shallowing upward)
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Ll dihie pe U Gaa padY L (planktonic foraminifera chalky limestone) a.éUall
e (284) Y 05l o Jane Jomy Gy
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Average Average Average -
thickness of | thickness of thickness of Age S
c Restricted Shallow Open g
-% water Zone water Zone marine Zone 3
g well (WKL, Well Well Stage 2 =
E UQ1,KS1, (Rt3,4,WQ13, | (Am2,Noorl, and E =
AK1 115,R5, Hf1,MJ3,4, Sub stage f: %
,Gn1,Dn1) NNu1,3) Rf1, Snd1) -
Tayarat 293.56 m 193.41 zero Maastrishtian
'_
Shiranish 174.08 173.928 93.75 Maastrishtian z
=
[SN]
Late Campanian- (>D
Hartha 379.833 216.357 97.142 Maastrihtian n S
) p
Saadi Early Santoni Lat <
aadi 284.75 183.6 133.285 arly >antonian-late | O | 9
Campanian- w S
<
o 3
Tanuma 31.08 40 56.857 Late Coniacian < —
Late Toronian- Early =
Khasib 56.33 73.54 57.42 . w
Coniacian
[
Kifl AN Zero Zero Late Cenomanian ©
s pd
a
[T} -
Mishrif 134.5 308.17 300.21 Late Cenomanian N <
=
a <
: =
Rumaila 129.5 85.84 20.83 Early- Middle >3
Cenomanian <
)
=
Ahmadi 84.1 172.54 71.33 Early Cenomanian 8
A
Wara 46 Zero Zero Early Cenomanian
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