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 Abstract  
     Calciturbidites are similar to siliciclastic turbidites in structure, texture, basin 

physiography and processes of deposition; nevertheless, their clasts (grains) are 

carbonate minerals. Turbidity currents transport carbonate grains from carbonate 

source areas and coastal areas to the deep basins after passing the shelf (peri-

platform). These currents are triggered by short-lived catastrophic events, such as 

tsunamis, earthquakes, marine slides, and typhoons. The Late Cretaceous Zagros 

Foreland and Hinterland in NE-Iraq (Kurdistan Region) was an active source for the 

shedding of voluminous sediments to the deep basin of Zagros Foreland Basin. 

During late Campanian, Shiranish Formation was deposited in the foreland basin; it 

occurs in the most famous oil fields in the Middle East and represents hemplagite 

facies (much diluted turbidite facies). Previous studies have not broached the origins 

of Shiranish Formation, neither in detail or briefly. Conversely, the present study 

focused on linking the calciturbidite system to the origin of the deposition of the 

Shiranish Formation via derivation from main carbonate source areas. Along long 

distance, the sediments crossed the marginal slope, scoring submarine channels and 

depositing coarse detrital carbonates before reaching the basin plain. On the plain, 

mostly the fine fractions have settled down and mixed with pelagic sediment. The 

calciturbidite evidence could be tracked for more than 40 km in the studied area 

from the slope and outer shelf (present Thrust Zone) to the basin plain (High Folded 

zone). In several places, channelized detrital laminated limestones are found inside 

Shiranish Formation and in the most proximal area near Qaladiza town. Bouma 

sequences are clearly observable with erosional base and A, B, and C divisions. 

These calciturbidites are keys for picturing Campanian paleogeography and nature 

of the source area which was consisted of limestone.  

  

Keywords: calciturbidite facies, Shiranish Formation, Zagros paleogeography,  

Zogros belt,  

 

 ƕ ˲ǂḥǁä ˒ƨäĀ˗ǁäı ƕ˶ȹ˕ƾǁä ƕ ʺä̠ Ƹ˯ǁä ˢǊƺ, (þƑ˭ƨì˗ǀ) úä̠ ƴǁä üƑ˶ƪ Ǐƺ ǏǆƑ ǄƑḥǁä ˗˴ƴǂǁ æ̠ ɚƴǁä
˚ǆä̠ ˳ǁä ˣɀˤḥ˭ǁ î˕˴˶ǁä ɔ˝Ƒ˷ǄĀ 

 

ɄǄƑḨ ˢ ʷǆä îƑǊǆä1*Û Ǐ˶ ǁ˕ǁä ýǘƨ1ˢɀ˗Ḩ ǏƜƑƟ üƑ˶Ḩ Û2  
1

ЛЮϜ ϣуЯЪ ̪ЌϼъϜ бЯК бЃЦ ̪ϸϜϹПϠ  ̪ϸϜϹПϠ ϣЛвϝϮ ̪анЯϽЛЮϜФϜ
 

2ûå̇ ƶǃå ÜƗ ǈƓ˸ Ǆƪ ÜƗ ǈƓ˸ Ǆ˴ǃå ƗƶǆƓƞ Üþ˦Ǆƶǃå Ɨ ǄḪ ÜôïǙå ˤǄƵ ˤ˴ƿ 
:ƕƬǘ˱ǁä 
      Ɲ ˴˹ǃåā ˔˻Ḫ̇ ˯ǃå ˖˻ơ ˥ǆ Ɨ ƙƓ˯ƽǃå ç̇ ɜƶǃå èåïƓ ˯ǃå èƓ ƪ̇ ˯ǃ ǊǌƕƓ˵ǆ Ɨ ˴Ǆḧǃå ç̇ ɜƶǃå èåïƓ ˯ǃå èƓ ƪ̇ ƙ ˙ˮ˯ƶƙ 

ISSN: 0067-2904 

 



Kamil et al.                                               Iraqi Journal of Science, 2021, Vol. 62, No. 6, pp: 1912-1929                                                           

 

1913 

 ç̇ ɜƶǃå èåïƓ ˯ǃå .Ɨ ˯ǒƓǈ˦ɁïƓḪ ÿíƓƶǆ Ǒǋ ƓǌƙƓ ˻ˮơ ÿƓƼ ˣǃî ƴǆ Ü˔˻ƪ̇ ˯ǃå èƓ Ǆ˸Ƶā Ɨ ʼå̇ ƺ˱ǃå ô˦˲ǃå Ɨƶ ˮ˟ā
å ɖ˟Ɠ˹˸ǃåā Ɨɂ̇ ˻˱ǃå ï˦˳˶ǃå ï˗˶ǆ Ɨǀˠ˹ǆ ˥ǆ èƓ ˻ˮ˲ǃå ǉ˘ǋ Ɇǀ˹ƙ Ɠǋïā˙ǆ ˗ƶȺ Ɨǀ ˸ƶǃå ôå˦ơǕå Ǐǃå Ɨ ǄơƓ˴ǃ

 èƓƿǙ̊ ǈǙåā Ɨ ưïǕå èå̊ ǌǃåā ǑǆƓǈ˦˴˯ǃå Ɇ˰ǆ Ɏ˗˸ǃå ç̇ ˻˶ƿ Ɨ ƛïƓḪ éå˗ơá ɆƶƽȺ èåïƓ ˯ǃå ǉ˘ǋ Ƌ˵˹ƙ .ú̇ ǃå Ɨǀˠ˹ǆ
.˙˻ƮƓƵǙåā Ɨɂ̇ ˲ ǃå 

 Ɨǀɣ˹ǆ) ûå̇ƶǃå û̇Ƭ ýƓ˸Ƭ ǑƼ ̇ƤƋ˯˸ǃå ɏ̇Ƭ˻Ɠɣǃå ̇ ƶ˶ǃå ýǚƤ ñā̇ǂåð ƗǄ˴Ǆ˴ǃ ç̠˻ƶǃåā ƗǆƓǆǙå Ɨǌˮ˱ǃå
 ̇ ǂ å˘ǋ ǑƼ .ñā˙ǂåð ô˦ơ ˥ǆ ɖ˻˸ƶǃå ß̊ ˱ǃå Ǐǃå ˔ƪåā˙Ǆǃ ǑǃƓƵ ˚˻ǌ˱ƙ ˖˻ơ ˥ǆ Ɨˠ˵ǈ Ɨǀˠ˹ǆ ˕ǈƓḪ (ÿƓ˯ƪí

 ƗƼā˙ƶ˸ǃå Ɋƽ˹ǃå ý˦ǀơ ˤˢƶǆ ǑƼ ˙ǌˢȻ ˦ǋā Ü˙ƤƋ˯˸ǃå ǑǈƓ ǆƓḧǃå ˙˶ƶǃå ýǚƤ ˜ǈå̇ ˻˵ǃå ˥ɂ˦ḧƙ ˔ƪ̇ ƙ ô˦˲ǃå
.Ɨɂ̇˲Ⱥ ǊƬ èƓ˹˲ƪ Ɇ˰˸ɂā ɊƪāǙå û̇ ǃ˵å ǑƼ 
ḧƙ ɆƮá Ǐǃå û̇ˠ˯ƙ ʕǃ ƗǀȺƓ˴ǃå èƓƪåï̠ǃå Ɨƪåï˗ǃå ˕ˠǄƪ Üˣǃî úǚƤ Ü˙˶˯˳ǆ āá Ɇ˶ƽǆ Ɇɜ˵Ⱥ ˜ǈå̇ ˻˵ǃå ˥ɂ˦

 ˥ǆ Ƌ˵˹˸ǃå Ɨˠƪå˦ƕ ˜ǈå̇ ˻Ƭ ˥ɂ˦ḧƙ ˔˻ƪ̇ ƙ ɆƮƋȺ Ɨ ˴Ǆḧǃå ç̇ ɜƶǃå èåïƓ ˯ǃå èƓ ƪ̇ ƙ þƓˢǈ ɊɁï ǏǄƵ ß˦˷ǃå Ɨ ǃƓ˲ǃå
 ï˗˲˹˸ǃå ƗƼƓơ ˔ƪåā˙ǃå ǉ˘ǋ è̇ ˮƵ ƗǄɂ˦˟ èƓƼƓ˴ǆ íå˗˯ǆå ǏǄƵ .Ɨɂ̇ ˻˱ǃå ï˦˳˶Ǆǃ Ɨ ˴ Ƒ̇ ǃå ï˗˶˸ǃå ɖ˟Ɠ˹ǆ

 ˦ ˹ƿ Ɨǈ˦ɜǆ ÷Ɠǀǃå ǏǄƵā Üô˦˲ǃå ÷Ɠǀǃ Ɠǌǃ˦Ʈā ɆˮƿƗ˹˵˳ǃå Ɨ ƙƓ˯ƽǃå Ɨ ˯ǒƓǈ˦ɁïƓḧǃå ï˦˳˶ǃå Ɨ ƪ̇ ǆā Ɨɂ̇ ˲Ⱥ ˕˲ƙ èå
.Ɨǀ ˸ƶǃå Ɨ ư˦˲ǃå ˔ƪåā˙ǃå ƴǆ ˕ˠǄ˯Ƥåā ˔ƪåā˙ǃå ǉ˘ǌǃ Ɨ˸ƵƓ˹ǃå ßå̊ ƞǕå ˕ˮƪ̇ ƙ 

 ˥ǆ ˙˰ǂǙ Ɠǌƶ ˯ƙ ˥ɜ˸Ȼ Ɨɂ̇ ˻˱ǃå ç̇ ɜƶǃå èåïƓ ˯ǃå ˔ƪåāï ˗ǋå˦Ƭ ÿå40  Ɨǀˠ˹ǆ ˥ǆ ÜƗƪåï˗ǃå Ɨǀˠ˹ǆ ǑƼ ˤḪ
ǃå ǑƼ .(Ɨ ǃƓƶǃå èåßå˦˯ǃǙå ûƓˠǈ) ô˦˲ǃå ÷Ɠƿ Ǐǃå (Ɠ ǃƓơ Ɨƽơå̊ ǃå ɖǃå˦ƽǃå ûƓˠǈ) ǑƞïƓ˳ǃå ú̇ ǃå Ǐǃå ï˗˲˹˸

 ˥ǆ ƓɁ̇ƿ ̇ǂ˰Ǖå ɖ˟ Ɠ˹˸ǃå ǑƼā ̃ǈå̇˻Ƭ ˥ɂ˦ḧƙ ǑƼ û̇ƿ̇˯ǃå èåî ƗƙƓ˯ƽǃå Ɨɂ̇˱˻ ǃå ï˦˳ ǃ˶å è̠ƞā ç̠ǒ̠Ƶ ɖ˟Ɠ˹ǆ
ǃå ç˗ƵƓƿ ƴǆ ë˦ ư˦ƕ Ɠǆ˦ƕ ƴȺƓ˯ƙ Ɨˢơǚǆ ˤƙ .ǉðí ƗƶǄƿ Ɨ˹ǒ˗ǆ æ̇ ƿ ô˦˲ǃå ýå èƓ˸ ˴ǀƙā Ɨɂ̇ ƶ˯A  āB  āC. 

 Ɨǀˠ˹ǆ Ɨƶ ˮˠǃ ˣǃ˘Ḫā ǑǈƓ ǆƓḧǃå ˙˶ƶǄǃ Ɨ˸Ȼ˗ǀǃå Ɠ ʼå̇ ƺ˱ǃå ˙ɂ˦˶˯ǃ Ơ ƙƓƽǆ Ǒǋ ç̇ ɜƶǃå èåïƓ ˯Ǆǃ Ɨɂ̇ ˻˱ǃå ˔ƪåā˙ǃå
.èƓ ƪ̇ ˯ǃå ǉ˘ǌǃ Ɨɂ̇ ˻˱ǃå ï˦˳˶ǃå ï˗˶ǆ 

Introduction   

     Shiranish Formation was described by Bellen et al. [1] as 225 m of blue marls and thin beds of 

marly limestone. They added that it contains abundant planktonic foraminifera and ammonite which 

indicate Upper Campanian to Maastrichtian ages. The above authors further added that it conformably 

rests on Bekhme Formation in its type section, near Shiranish Islam at the north east of Zakho town, 

while in other place it is unconformable with older Cretaceous formations. Many authors concluded 

unconformable contact in Sulaimani Governorate [1, 2, 3, 4]. In contrast, other authors [5] discussed in 

detail the nature of the lower boundary with the Kometan Formation and concluded its conformity in 

sections studied in Sulaimani Governorate. They proved that the claimed conglomerate by previous 

authors is of diagenetic chert nodules.  

   A review about the formation [6] stated that the age of the formation is the Late Campanian in 

northeastern Iraq while it enters the Maastrichtian in the northwestern part of the country. Buday [2] 

referred to pelagic marl and marly limestone as a lithology of the formation, in addition to local 

presence of limestone conglomerate. He attributed its deposition to deep open marine environment, 

while others [7] assigned it to deposits of the outer shelf. Similarly, an earlier work [8] defined the 

environment as a middle shelf to middle bathyal depositional one. Abdula et al. [9] concluded a deep 

basinal, pelagic (open marine), frequently reducing euxinic environment of Shiranish Formation.   

    The present study focuses on depositional processes, provenance, paleogeography and nature of the 

source area of Shiranish Formation in Zagros Early Foreland Basin during Campanian. Specifically, it 

tries to prove that the source area of the formation was limestone terrain and that its derivative 

sediments were calciturbidites facies. These facies are calcium rich deposits resulting from turbidity 

currents, which are deposited when the current loses its energy. They are similar to siliciclastic 

turbidites in structure, texture, basin physiography and processes of deposition; nevertheless, their 

clasts (grains) are carbonate minerals. Short-lived catastrophic events such as tsunamis, earthquakes, 

large submarine slides, hurricanes and typhoons trigger the generation of turbidity currents that 

transport carbonate clasts to deep basin. Bouma [10] first described turbidities while studying deep-

water sedimentation.   

Location and Geology of the area 

    Geographically, the studied area is situated between the northern latitudes of 35° 07' 90" and 36° 30' 

60" and eastern longitudes of 46° 44' 22'' and 44° 18' 53'' in Sulaimaniya area, northwestern Iraq in 
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Kurdistan Region (Figures-1 and 2). The area has a dendritic drainage pattern and drain runoff toward 

southwest into the upstream of Little Zab and Diyala rivers, which flow into Dokan and Darbandikhan 

lakes, respectively. The area has semi-arid climate of Eastern Mediterranean region with annual 

rainfall of more than 650 mm of monsoon type. The study area, from northwest to southwest, includes 

towns such as Sulaimaniya city, Ranyia, Dokan, Surdash, Qaladiza, Chwarta, Barzinja, Said Sadiq and 

Halabja (Figure- 2).  

 Structurally, the area consists of chains of high mountains and deep valleys, most of which are built 

from partially exhumed anticlines and synclines. The cores of most of the anticlines are eroded along 

their axes, forming deep subsequent valleys and gorges, while the consequent or obsequent valleys 

dissect the anticline limbs. These folds trend northwest and southeast and have the general trend of 

Zagros orogenic belt.  

  Tectonically, the area is part of the western Zagros Fold-Thrust belt, and the main Zagros thrust fault 

is passing directly to the northeast of the studied area [11]. In the tectonic division of Iraq, it is located 

in the High Folded and Imbricate Zone of [2] and [7]. The area was a part of the northeastern Arabian 

platform Margin which was transformed to a foreland basin during the Campanian by uplifting to the 

terrestrial land (foreland) due to colliding of the Iranian and Arabo-Nobian plate. According to other 

reports [12, 13], Shiranish Formation was deposited in the foreland basin directly after the uplift due to 

weathering and erosion of the terrestrial land.   

   During late Cretaceous, the platform was transformed to a foreland basin and the previous northeast 

sediment transport was reversed to the southwest [12, 14]. The Upper Cretaceous Formations are 

Shiranish (marl), Tanjero (sandstone, marl and conglomerate) and Aqra (fossiliferous and detrital 

limestone) Formations which have extensive outcrops in the synclines [12, 15, 16]. 

 
Figure 1-The location of the studied area on a tectonic map of the Arabian Plate (platform) at the 

present time (modified from [17], [18] and [19]) 
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Figure 2-A Geological map of the studied area (modified from [20] and [13]) on which the location of 

the studied stratigraphic sections are indicated. 

 

Methodology 

     The study is the result of fieldworks in the Zagros belt wherein the authors inspected tens of 

sections by eyes, hand lens and stereomicroscopes during a reconnaissance survey for collecting initial 

ideas about the scale, boundary, and distribution of the calciturbidite in Shiranish Formation. During 

these works, four sections were selected and sampled from bottom to top and suitable samples were 

taken.  For detailed analyses, 50 significant samples were taken systematically in intervals of 1-2 

meters from two of the four sections and thin section were prepared for the indication of the lithology, 

structures and fossils content. Smear slides were prepared for nannofossil aging and the GPS was used 

for locating the geographic position of the boundaries and samples. In the field, the studied sections 

and stratigraphic units, after differentiation were plotted on the map and related stratigraphic columns 

were drawn for marginal and basinal facies. The present study modified the previous geological map 

to show the location and distribution of the stratigraphic units that are under consideration (Figure-1 
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and 2). Finally, the present study applied the Bouma sequence to characterize a calciturbiditic 

succession and identify its units. 

2. Results  

2.1. Upper and lower boundaries of the Shiranish Formation   

2.1.1. Tanjero Formation  
     The Maastrichtian Tanjero Formation overlies the Shiranish Formation in all the studied sections 

and consists of about 400 m of sandstones and calcareous shale in the distal areas to the south of the 

Sulaimani city and Dokan areas [11, 2, 7]. It consists of turbidite sediments deposited by turbidity 

currents [12, 21]. In more proximal areas around the Chwarta, Mawat and Qaladiza towns, it consists 

of about 30-500 m of indurate polygenetic conglomerates [13] (Figures- 3 and 4). The conglomerate, 

in the latter figure, consists of cobble-sized clasts of different colors, chert, and limestone. It rests 

unconformably on Shiranish Formation. In the proximal areas, at some   places, there are 6-10 degrees 

of angularity between the two formations.  In these areas, the conglomerate was tested by paleocurrent 

analysis of the imbricated pebbles, and the paleocurrent direction was found to be towards the SW.  

2.1.2. Kometan Formation  
     The TuronianïMiddle Campanian Kometan Formation underlies Shiranish Formation in all 

sections and consists of 70-120 m of white well bedded chalky limestone. It contains chert nodules in 

addition to stylolites. In northwestern Iraq, it changes laterally to Mushurah Formation toward the 

northwest [2, 7] while in the northern Iraq it changes to Bekhme Formation [22, 23]. Its type locality is 

located in the Naudasht valley, 18 km to the north of Ranyia town near Kometan village in the 

Imbricated Zone.  

In earlier studies [1, 2], the boundaries of the formation were assigned as unconformable. Conversely, 

some recent studies [22, 24, 25] conclude gradational boundaries with Shiranish Formation in their 

studied areas. Karim et al. [5] proved that the claimed conglomerate is made up of diagenetic chert 

nodules that are not related to terrestrial gravels.  

    

 
Figure 3- Sampled section of Shiranish Formation showing calciturbidite in the Thrust Zone near 500 

m east of Esewa village in the Bulfat foot hill area at latitude and longitude 35° 03' 28.70" N and 45° 

18' 03.42'' E. 
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Figure 4-Two stratigraphic columns showing the position of Shiranish Formation along paleodip of 

later Cretaceous Zagros Foreland basin, a) 500 m east of Esewa village in the Bulfat foot hill area at 

latitude and longitude 35Á 03' 28.70ò N and 45Á 18' 03.42'' E. This column represents proximal area 

(outer shelf and slope), b) Basin plain column in the High folded Zone in area around Sulaimani city 

and Dokan area. 

 

2.3. Calciturbitde in Shiranish Formation  

2.3.1. Proximal calciturbidite in Qaladiza area  

   All the previous studies were achieved on deep facies of Shiranish Formation (marl and marly 

limestone) that deposited in distal area on the lower slope and basin plain. The continuous field 

inspection and mapping of the present study discovered the proximal facies of the formation near the 

border of Iran in the Thrust Zone. This facies is widespread and well developed from east of Qaladiza 

town to Iranian border near Qandol village. The same facies are found as well near Chwarta area in the 

foot of Kato Mountain. In the present study, the proximal area represents the closest available outcrops 

of the Shiranish Formation to the paleoshore line of the late Campanian Zagros Foreland basin.  

    In this area, the Tanjero Formation consists of 300 m of well sorted and rounded conglomerate 

which is made up of cobbles of chert and limestone (Figures-.3 and 4). It is underlain unconformably 

by Shiranish Formation, about 250 m thick, comprised of hundreds of thin beds of fine to coarse 

detrital limestone, and alternate with white marly limestone (Figure- 4). The detrital beds form sheet 

calciturdites and show thin bedding (3- 15 cm), very clear eroded bases, grading bedding, and rip up 

mud clasts (Figures.5 and 6). Most of the Bouma sequences [10] are incomplete since one or two units 

are absent (Figure-5b), but the complete ones are not rare (Figure-5a). The clasts of the detrital beds 

are calcitic carbonate grains which are sub-rounded and poorly sorted (Figure-6). Some samples, in 


