Kamil et al. Iragi Journal of Science, 2021, Vol. 62, No. 6, ppt 22929
DOI: 10.24996/ijs.2021.62.671

N-/
Iraqi

Journal of

Science

ISSN: 006#2904

Campanian Calciturbidites from Northeast Iraq, Kurdistan Region: Insight
into Paleogeographyand Source Areasof the Shiranish Formation

Anhar I. Kamil ", SalamAl-Dulaimi*, Kamal Haji Karim 2
!Department of Geologyollege of Science, Universitf Baghdad Baghdad, Iraq
Department of Geology, College ofi8nce, Sulaimaniya University, Sulaimaniya, Iraq

Received1/12/201 9 Accepted25/8/2020

Abstract

Calciturbidites are similar to siliciclastic turbidites in structure, texture, basin
physiography and processes of deposjtinaverthelesstheir clasts (grains) are
carbonate minerals. Turbidity currents transport carbonate grains from carbonate
source aremand coastal areas to the deep basins after patisinghelf (peri
platform). These currents are triggered by sHmed catastrophievents such as
tsunams, earthquake marine slidesand typhoos. The Late Cretaceous Zagros
Foreland andHinterlandin NE-Iraq (Kurdistan Region) waan active source for the
sheddingof voluminous sediments to the deep basin of Zagros Foreland Basin.
During late Campanian, Shiranish Formation was depositdeeiforeland basin; it
occursin the mostfamous oil fields inthe Middle East and represents hemplagite
facies (much diluted turbidite facies). Previous studies have not brotehadgins
of Shiranish Formatignneither in detail or briefly. Converselyhe present study
focused on linkinghe calciturbidite system to the origin dtie deposition of the
Shiranish Formation via derivation from main carbonate source areas. Along long
distance, the sediments crossed the margiogle,scoring submarine channels and
depositing coarse detrital carbonates before reaching the basin plain. On the plain
mostly the fine fractions haveettled downand mixed with pelagic sediment. The
calciturbidite evidencecould 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 placeshannelized detrital laminatdinestones aréound inside
Shiranish Brmation and in the most proximal area near Qaladiza .t®suma
sequencg are clearly observable with erosional base andBAand C divisions.
These calciturbidites are keys for picturing Campanian paleogeography and nature
of the source area which wasnsisted of limestone

Keywords: calciturbidite faciesShiranish Formation, Zagros paleogeography,
Zogros belt,
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Introduction

Shiranish Formation wadescribedoy Bellenet 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 Maastrichtiansadée above authors further added that it conformably
rests on Bekhm Formation in its type section, near Shiranish Islathehorth east of Zakho town,
while in other placet is unconformable with older Cretaceous formations. Many authors concluded
unconformable contact in Sulaimani Governofate2, 3, 4] In contras, other author$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 iof diagenetic bert nodules

A review about the formatiorj6] statedthat the age of the formation ke Late Campanian in
northeastern Irag while it entetfse Maastrichtian irthe northwestern part of the country. Buday [2]
referred to pelagic marl and madinestone as a lithology of the formatioim addition to local
presence of limestone conglomerate. He attributed its deposition to deep open marine enyironment
while others[7] assigned ito deposits otthe outer shelf Smilarly, an earlier wor8] defined the
environment aga middle shelf to middle bathyal depositioraie Abdulaet al [9] concluded a deep
basinal, pelagic (open marine), frequently redueinginic environment of Shiranish Formation.

The present study focuses on depositiomat@sses, provenance, paleogeography and natthe of
source area of Shiranish Formation in Zagros Early Foreland Basin during Campanian. Speitifically,
tries to prove that the source area of the formation was limestone terraithaints derivative
sediments were calciturbidites facies. These facies are calcium rich depssitsigfrom turbidity
currents which aredeposited when the current loses its enefigyey are similar to siliciclastic
turbidites in structure, texture, basinyglography and processes of depositinaverthelesstheir
clasts (grains) are carbonate miner&lsort-lived catastrophic events such as tsursaesrthquakg
large submarine slides, hurricanes and typhoons triggergeneration ofurbidity currentsthat
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 arssituated between the northern latitudes of 35° 07a@d"'36° 30

60" and eastern longitudes of 46° 44' 22" and 44° 18' 53" in Sulgeremeia, northwestern Iraq in
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Kurdistan Region (Figres-1 and 2). The areaas adendritic drainage pattern and drain runoff toward
southwest intdhe upstream of Little Zb and Diyala rivers, which flow into Dokan and Darbandikhan
lakes, respectively. The area has sarid climate of Eastern Mediterranean region with annual
rainfall of more than 650 mm of monsoon type. The study, &r@a northwest to southwesitcludes
towns such as Sulaimasaicity, Ranyia, Dokan, Surdash, Qaladiza, Chwarta, Barzinja, Said Sadiq and
Halabja (Figire- 2).

Structurally, the area consists of chaindiigh mountainand deep valleysnost ofwhich are built
from partially exhumed anticles and synclines. The cores of maisthe anticlines are eroded along
their axesforming deep subsequent valleys and gorgésle the consequent or obsequent valleys
dissect the anticline limbs. These folds trend northwaestsoutheast and have thengeal trend of
Zagros orogenic belt.

Tectonically, the area is part of the western Zagros-Fhldist belt and the main Zagros thrust fault
is passing directly to the northeast of the studied [ArHaln thetectonic division of Iraq, it is located
in the High Folded and Imbricate Zone of [2] and [7]. The areaawast ofthe northeastern Arabian
platform Margin whichwastransformed ta foreland basin duringhe Campanian by uplifting tthe
terrestrial land (foreland) due to colliding tbfe Iranian and ArabeNobian plate. According tother
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 platfomastransformed to a foreland basin and the previous northeast
sediment transponvas reversed tahe southwest [12 14. The Upper Cretaceous Formations are
Shiranish (marl), Tanjero (sandstone, marl and conglomerate) and Agra (fossiliferous and detrital
limestone) Formations which have extensive outcrops in the synflibe$5, 16]

Caspian

Foreland basin during
late Cretaceous

Iranian Plate

V/r’ldian

Arabian Plate
(Cretaceous Arabian
Platform)

African
(Nubian)
Plate

Gulf o
Aden Rift

Figure 1-The location ofthe 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 mapf 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 whetiegnauthors inspected tens of
sections by eyes, hand lens and stereomicroscopes dwgngnnaissance survey for collecting initial
ideas about the scale, boundary, and distribution of the calciturbidite in Shiranish Formation. During

these worksfour secikons were selected and sampled from bottom to top and suitable samptes

taken.

For detasld analyses, 50 significant samplegre taken systematically in intervals of2l

meters from two of the four sections and thin sectvene prepared fotheindication of the lithology,
structures and fossils conteBtnear slidesvereprepared for nannofossil aging and the GRSused

for locatingthe geographic position of the boundaries and samples. In the field, the studied sections
and stratigraphic unitsfter differentiationwereplotted on the map and related stratigraphic columns
weredrawn 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 aodsideration (Figre-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. Resuls
2.1. Upper and lower boundaries of the Shiranish Formation
2.1.1.Tanjero Formation

The Maastrichtian Tanjero Formation overlies the Shiranish Formation tiheadtudied section
and consists of about 400 m of sandstamagcalcareous shale e distal areas to the south of the
Sulaimani city and Dokan are@kl, 2, 7] It conssts ofturbidite sediments deposited by turbidity
currents [1221]. In more proximal areas around the Chwarta, Mawat and Qaladiza towns, it consists
of about 36500 m of indurate polygenetic conglomerates [13] (Figp- 3 and 4). The conglomerate,
in the latter figure, consists abbblesizad clasts ofdifferent colors, chert and limestonelt rest
unconformably on Shiranish Formation. In the proximal ar@agyme placg there are 4.0 degrees
of angularity betwen the two formations. In these areas, the conglomerate was tested by paleocurrent
analysis of the imbricated pebbles, and the paleocurrent direcisiound to be towards the SW.
2.1.2. Kometan Formation

The TuroniainMiddle Campanian Kometan FRuoation underlies Shiranish Formation in all
sections and consists of-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 tih&ard
northwest [2 7] while in the northern Iraq it changes to Bekhme Formation23R Its type localityis
located in the Naudasht valle$8 km to the north of Ranyia town near Kometan village in the
Imbricated Zone.
In earlier studies [12], the bounddes of the formation were assigned as unconformable. Conversely,
some recent studie2?, 24, 25 conclude gradational boundaries with Shiranish Formation in their
studied areas. Karirat al [5] proved that the claimed conglomeratariadeup of diagendt chert
nodulesthatare not related to terrestrial gravels.

a ”

Figure 3- Smplesctlon of Sin
m east of Esewa village in the Bulfat foot hill area at latitude and longitude 388.08" N and 45°
18'03.42" E.
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Figure 4-Two stratigraphic colummshowing 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 longitud 3 5A 03' 28.700 N and 45A 18' 03.42"'"
(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 studiesvere 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 mappd of the present study discovered the proximal facies of the formation near the
border of Iran in the Thrust Zone. This facigsvidespread and well developed from east of Qaladiza
town to Iranian border near Qandol village. The same facies are &swell near Chwarta area in the
foot of Kato Mountain. In the present study, the proximal area repreabkegtesest available outcrops
of the Shiranish Formation to the paleoshore line of the late Campanian Zagros Foreland basin.

In this areathe Tagero Formation consistof 300 m of well sorted and rounded conglomerate
which is made up of cobbles of chert and limestone yfég.3 and 4). It is underlain unconformably
by Shiranish Formatigrabout 250 m thickcomprised of hundreds of thin beds ofef to coarse
detrital limestongand alternate with white marly limestone (g 4). The detrital beds form sheet
calciturdites and show thin bedding (& cm), very clear eroded bases, grading bedding rip up
mud clasts (Figres5 and 6). Most ofhe Bouma sequences [10] are incomplete since one or two units
are absent (Fige-5b), but the complete ones are not rare (Fégha). The clasts of the detrital beds
are calcitic carbonate graimghich aresubrounded and poorlgorted(Figure-6). Some samples, in
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