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Abstract. This study investigates the biostratigraphy and depositional envi‐
ronment of a carbonate unit located in the upper part of the Tanjero Formation, 
exposed in Khanaqa Village within the Imbrication Zone of northeastern Iraq. 
The unit comprises approximately three meters of massive and thick‐bedded, 
sandy, yellowish‐grey, fossiliferous limestone, with thin intercalations of marly 
bioclastic limestone in its lower section. Petrographic analysis, based on 18 thin 
sections, reveals a diverse assemblage of shallow‐marine macrofossils and mi‐
crofossils, including corals, rudists, various benthic foraminifera, and algae. Mi‐
crofacies analysis identified three dominant microfacies, further subdivided 
into eight types, all characteristic of reefal environments. The benthic 
foraminiferal assemblages indicate a Maastrichtian age for the studied deposits. 
Based on lithological, petrographic, and paleontological evidence, the overall 
characteristics of the carbonate unit are more consistent with those of the 
Maastrichtian Aqra Formation. The occurrence of the Aqra Formation within 
the upper part of the Tanjero Formation in the studied area reflects a significant 
sea‐level change, concurrent with tectonic activity in the Tanjero Basin during 
the latest Cretaceous period in the Kurdistan Region of northern Iraq. 
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Апстракт. Оваj рад се бави биостратиграфијом и депозиционим срединама 
карбонатне јединице откривене у горњем делу формације Танџеро, у селу 
Канака унутар зоне Имбрикације североисточног Ирака. Ова јединица је 
састављена од три метра масивног и дебело услојеног, песковитог, жућка‐
сто‐сивог, фосилоносног кречњака са танким прослојцима лапоровитих 
биокластичних кречњака у доњем делу. Петрографски опис заснован на 18 
петрографских препарата указао је на присуство разноврсних плитковод‐
них макро‐ и микрофосила као што су корали, рудисти и разне бентонске 
фораминифере и алге. Анализа микрофација указала је на присуство три 
доминантне микрофације, подељене у осам типова који карактеришу окру‐
жења гребена. Бентоске фораминиферске заједнице подржавају мастрихт‐
ску старост проучаваних наслага. У зависности од литолошких, петро‐ 
графских и палеонтолошких доказа, опште карактеристике проучаване 
карбонатне јединице су сличне мастрихтској Акра формацији. Присуство 
Акра формације унутар горњег дела Танџеро формације у проучаваном 
подручју показује очигледну промену нивоа мора синхрону са тектонским 
променама басена Танџеро током касног кредног периода у региону Север‐
ног Ирака и Курдистана.

Кључне речи:  
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Introduction 

The Kurdistan foreland basin, which was formed 
during the Turonian as a result of the subduction 
between the Arabian and Eurasian plates (LAWA & 
KHAFAF, 2022; AL‐HAJ et al., 2024), has undergone 
numerous geometric changes, primarily due to the 
ongoing collision of these plates. Successive tectonic 
movements have led to the development of complex 
folds and thrust faults, as well as variations in depo‐
sitional environments (JASSIM & GOFF, 2006). Diffe‐
rent sedimentary basins lead to the formation of 
different environments, each characterized by its 
own distinct lithological and sedimentological fea‐
tures (ABID et al., 2022). 

Previous studies (BUDAY, 1980; SHARAZWRI, 2023) 
have debated the interpretation of the carbonate unit 
occurrence within the upper part of the siliciclastic 
Maastrichtian Tanjero Formation in the northeastern 
Iraq (Kurdistan region). However, the presence of 
characteristic Maastrichtian fossils (e.g., Orbitoides 
medius) in various parts of the studied unit suggests 
that it may represent a part of the Aqra Formation.  

The studied carbonate unit was observed in 
Khanaqa Village, where it emerges from the upper 
part of the Tanjero Formation and underlies the Red 
Bed Series (Suwais Group). 

In Smilan and Mergasor areas, in the Imbrication 
Zone of northeastern Iraq, KARIM et al. (2022) and 
SHARAZURI (2023) respectively, described a carbon‐
ate succession in the upper part of Tanjero Forma‐
tion and assigned it as a part of the Aqra Formation. 
Similarly, LAWA & QADIR (2023) studied the upper 
part of the Tanjero Formation in several locations 
within the Sulaimani area and reported a carbonate 
succession comparable to that described in the 
present study.  

The Tanjero Formation, regarded as a thick clas‐
tic flysch facies, extends across large areas of the 
Folded Zone in northeastern Iraq. It is highly hetero‐
geneous and exhibits significant lateral facies vari‐
ations. At its type section in the Sirwan Valley near 
Halabja in the Kurdistan Region of northeastern 
Iraq, the Tanjero Formation is divided into two 
units. The lower unit, approximately 484 meters 
thick, consists of marls containing globigerinids, 
along with thin limestone and siltstone beds. The 

upper unit, up to 1500 meters thick and dated to the 
late Campanian–late Maastrichtian (AQRAWI et al., 
2010), comprises silty marls, siltstones, conglomer‐
ates, and sandy to silty bioclastic and reefal lime‐
stones. The Aqra Formation was first defined by 
BENNET (1945), as cited in BELLEN et al. (1959), as its 
type section in Gali Sheikh Abdul‐Aziz, located on 
the Aqra Anticline in the High Folded Zone of north‐
ern Iraq. This formation crops out in several loca‐
tions across the Kurdistan Region of Iraq, either as 
a distinct unit or interfingering with the upper part 
of the Tanjero Formation. These localities include 
Zanta Gorge, Gara Mountain, Bekhme Gorge, Diza, 
Dare Tesu, Gundi‐Shikavt, Zibar, Chalki, Ser Amadia, 
Hadiena, Rawanduz, and the Chwarta–Mawat areas 
(BUDAY, 1980).  

The formation was deposited during the late Cam‐
panian–Maastrichtian as part of a reefal carbo‐nate 
system that developed throughout much of the 
mountainous zone of Iraq (BUDAY, 1980).  It was origi‐
nally described as a reef limestone complex consist‐
ing of massive rudist‐ and shoal‐type reefs, detrital 
fore‐reef limestones, and locally dolomitized beds, 
sometimes impregnated with bitumen (BELLEN et al., 
1959). The thickness of the Aqra Formation ranges 
from several hundred meters in the type area to a 
maximum of approximately 1050 meters in other 
locations. However, the formation thins rapidly to‐
ward the southeast of the type area, where it forms 
relatively thin tongues or interfingers with the Shi‐
ranish and Tanjero formations only (BUDAY, 1980).   

The primary objective of this study is to integrate 
field observations, petrographic analysis, and micro‐
facies data in order to reconstruct the depositional 
environment and assess the relative age of the 
upper unit of the Tanjero Formation. 

 
 

Geological setting 

The studied section in Khanaqa Village is located 
approximately 5 km north of Warte Town and 30 km 
southeast of Rawanduz District, adjacent to the 
main road connecting Soran and Ranya cities in 
northeastern Iraq. The geographic coordinates of 
the site are 44°46’38” E longitude and 36°32’13” N 
latitude (Fig. 1). 
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Tectonically, the section lies within 
the Imbricate Zone of northeastern 
Iraq (Fig. 2a) and is situated on the 
northeastern limb of the Spi Balies–
Mama Ruta Anticline (Fig. 2b). To the 
northwest of the study area lies a 
thrust belt and imbricate structures, 
characterized by multiple thrust‐fold 
systems that have significantly de‐
formed the stratigraphic succession. 
BALAKI (2004) identified two major 
structural belts surrounding the study 
area: the Zozik–Rola Anticline to the 
southwest and the Spi Balies–Mama 
Ruta Anticline to the northeast. The 
southwestern limb of the Spi Balies An‐
ticline is steeper, thinner‐skinned, and 
shorter than the northeastern limb, 
and is generally overturned. The core 
of the Spi Balies–Mama Ruta Anticline 
is composed of Lower Jurassic rocks 
(Sarki Formation), while the Upper 
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Fig. 1. Location map of the study area. 

 
Fig. 2. Tectonic and geological maps. a) Tectonic divisions of 
Iraq showing the location of the study area (modified after 
FOUAD, 2015); b) Geological map of the studied area (after 

SISSAKINAN, 2000 and DELIZY et al., 2024). 



Cretaceous Tanjero Formation constitutes the limbs, 
representing the youngest exposed unit (DELIZY et 
al., 2024) (Fig. 2b). 

The geometric pattern of the studied carbonate 
unit represents a typical small and patchy reef body, 
characterized by a lensoidal shape. Its discontinu‐
ous exposure within the uppermost part of the Tan‐
jero Formation extends periodically–laterally south‐ 
eastward toward the Mawat–Chwarta areas and 
northwestward toward the Guezan, Smilan, and 
Mergasor areas, where it exhibits significant in‐
creases in thickness and fossil diversity (Fig. 3a). 
Lithologically, the unit consists of approximately 3 
meters of massive to thick‐bedded, hard, sandy‐de‐
trital, yellowish‐grey, lensoidal, fossiliferous lime‐
stone, with intercalated thin (10 cm) marly lime‐ 
stone beds rich in loftusiid foraminifera and rudists 
(Figs. 3b, c). The lithological characteristics of this 
unit are similar to those previously described in the 
upper part of the Tanjero Formation by BELLEN et al. 
(1959), LAWA (1983), AL‐AMERI & LAWA (1986), SHAR‐
BAZHERI (2007), GÖRMÜŞ et al. (2018) in other areas 
of the Kurdistan Region of Iraq.  
 

Methodology 

This research involved a combination of field‐
work and laboratory analysis, encompassing several 
key tasks. These included examining the overall geo‐
logy and structural relationships within the Upper 
Cretaceous succession in the designated study area, 
as well as identifying the most appropriate location 
for the present investigation. A comprehensive as‐
sessment of field relationships was conducted, in‐
cluding a detailed description of the exposed carbo‐ 
nate unit. Closely spaced sampling was performed, 
accompanied by the construction of a columnar sec‐
tion through sketching and appropriate field photo‐ 
graphy. A total of 20 samples were collected from 
selected outcrops. Eighteen thin sections were pre‐
pared from limestone samples at the research cen‐
ter workshop of Soran University. The thin sections 
were stained with alizarin red solution following the 
procedure of FRIEDMAN (1959), in order to differen‐
tiate calcite from dolomite. Petrographic descrip‐
tions, microfossil identification, and microfacies 

analyses were carried out using a Carl Zeiss Jena  
JENALAB POL polarizing microscope. Microfacies 
types were determined according to DUNHAM’S 
(1962) classification, and further correlated with the 
facies zones of WILSON (1975) and the standard mi‐
crofacies types defined by FLÜGEL (2010) (Table 1). 
 

Results 

Stratigraphic succession of the studied  
carbonate unit 
 

The upper part of the Tanjero Formation in 
Khanaqa Village, northeastern Iraq, is characterized 
by the presence of an exposed carbonate unit that 
sporadically occurs in other areas within the moun‐
tainous belts of the northern Iraqi Kurdistan region. 
This unit is approximately 3 meters thick and con‐
sists of massive, thick‐bedded, hard, sandy‐detrital, 
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Fig. 3. Field photographs of the studied carbonate unit. a) Expo‑
sure of the carbonate unit within the upper part of the Tanjero 
Formation, underlying the Red Beds (Suwais Group); b) Massive, 
thick‑bedded, hard, sandy‑detrital, lensoidal limestone with calcite 
veins and interbedded marly limestone; c) Fossiliferous limestone 
from the lower part of the unit showing a rudist fossil (red arrow).



yellowish‐grey, fossiliferous limestone, with an inter‐
calation of a 10 cm‐thick thin marly limestone rich in 
loftusiid foraminifera and rudists. The unit crops out 
and interfingers with the upper part of the Tanjero 
Formation, underlying the Swiss Red Bed Series 
(Fig. 4), and extends laterally for several hundred me‐
ters before pinching out. Field observations, along 
with sedimentological and paleontological charac‐
teristics, indicate that the studied unit was deposited 
in a shallow marine, typically reefal environment. 

Biostratigraphy 

The biostratigraphy of the studied carbonate unit 
is primarily based on the analysis of benthonic and 
planktonic foraminifera. The limestones of this for‐
mation were analyzed for their fossil content, which 
is crucial for dating the unit and understanding the 
paleoenvironmental settings of the region. Some 
biostratigraphically important taxa have been alte‐
red by diagenetic processes, which affected the re‐
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Fig. 4. Stratigraphic column of the Khanaqa section showing the fossil ranges within the carbonate unit. 
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Fig. 5. Photomicrographs of the carbonate unit. a) Orbitoides apiculatus in a micritic matrix from the upper part of the unit; b) Or‑
bitoides medius (green arrow) and Siderolites sp. (red arrow) from the middle part; c) Loftusia packstone submicrofacies with Loftusia 
persica in micritic matrix; d) Benthic foraminiferal packstone submicrofacies with Sulcoperculina sp.; e) Abathomphalus mayaroensis 
(red arrow) from the middle part of the unit; f) Boundstone facies showing coral and algae (stromatoporoids) framework with cement‑
filled spaces; g) Algae (green arrow) and miliolid benthic foraminifera (red arrow) in micritic matrix; h) Rudist fragment in a micritic 
background. 



solution of biostratigraphic data by modifying and 
obscuring many fossils. The paleontological assem‐
blage of the unit comprises numerous macro‐ and 
microfossils, including bivalves, corals, algae, echino‐ 
derms, gastropods, and benthonic foraminifera. 
As previously mentioned, the Aqra Formation is typi‐
cally regarded as being of Campanian–Maastrichtian 
age. The biostratigraphy of the carbonate unit in the 
selected section is illustrated in Fig. 4. The middle 
to late Maastrichtian is thought to be the source of Or‐ 
bitoides species such as Orbitoides apiculatus (DOU‐
VILLE, 1902) (Fig. 5a) and Orbitoides medius (PAPP & 
KUPPER, 1968) (Fig. 5b). These are key index species 
for the Maastrichtian, especially Orbitoides medius, 
which was very abundant in the shallow‐marine 
carbonate platforms of the Tethyan realm during the 
late Maastrichtian.  

According to BRADY (1869), Loftusia persica (Fig. 5c) 
is indicative of the late Maastrichtian. Omphalocyc‑ 
lus sp. (BRONN, 1853) was long considered a mono‐
specific genus, but recent studies have described seve‐ 
ral new species (GUNTER et al., 2002; ÖZCAN, 2007). In his 
stratigraphic review, ÖZCAN (2007) reported Omphalo‑ 
cyclus sp. (Fig. 5d) from strata as old as the late Cam‐
panian to late Maastrichtian. The species Lepidorbi‑
toides sp. (SILVESTRI, 1907), recorded in the Aqra For‐ 
mation, is restricted to the middle Maastrichtian. 
Sulcoperculina sp. (THALMANN, 1939) (Fig. 5d) domina‐ 
ted during the late Campanian to early Maastrichtian. 
The planktonic foraminifer Abathomphalus maya‑
roensis (BOLLI, 1951) (Fig. 5e) is a very useful index 
fossil for the late Maastrichtian. Siderolites sp. (LA‐
MARCK, 1801) (Fig. 5b) represents an age range from 
the late Campanian to late Maastrichtian. Conse‐
quently, the biostratigraphic range of the recorded 
fossils in the studied carbonate unit mainly corre‐
sponds to the Maastrichtian age. 

 
 

Petrography and microfacies analysis 

The examined carbonate unit is characterized by 
an abundant assemblage of shallow‐water macrofos‐
sils, microfossils, and bioclastic components. The di‐
versity of petrographic constituents allowed for the 
recognition of various microfacies, which are crucial 
for determining and describing the depositional en‐

vironment. In this study, the most common fossils in‐
clude corals (Fig. 5f), algae (Fig. 5g), rudists (Fig. 5h), 
and common benthonic foraminifera such as loftusi‐
ids (Fig. 5c), miliolids (Fig. 5g), and orbitoids (Fig. 5a). 
Microfacies types were identified according to DUN‐
HAM’S (1962) classification andcorrelated with the  
standard microfacies (SMF) types of FLÜGEl (2010) 
and facies zones (FZ) of WILSON (1975) to reconstruct 
the depositional environment. Three main microfa‐
cies were recognized: packstone, grainstone, and 
boundstone, with seve‐ral subdivisions within the 
packstone category (Table 1).  

 
 

Packstone microfacies 

This microfacies is the most common among all 
identified types within the studied unit and is cha‐
racterized by the presence of up to 60% skeletal 
grains. The dominant skeletal components include 
abundant benthic foraminifera (miliolids, orbitoids, 
loftusiids), along with rudists, algae, and corals. 
The packstone microfacies is the dominant facies and 
is observed throughout the entire carbonate unit. 
The main diagenetic processes affecting this mi‐ 
crofacies are cementation and micritization. Six sub‐
microfacies types have been identified: Loftusia 
packstone (Fig. 5c), Orbitoides packstone (Fig. 6a), 
Benthic foraminiferal packstone (Fig. 5d), Rudistid 
packstone (Fig. 6b), Algal packstone (Fig. 6c), and 
Miliolids packstone (Figs. 6d and 6e). These sub‐
micro‐facies types correspond to SMF 6, 10, and 18 
of FLÜGEL (2010), indicating deposition in back‐reef 
(SMF 10) and fore‐reef (SMF 6 and 18) environ‐
ments (Table 1). 
 

Bioclastic grainstone microfacies 

The grainstone microfacies is characterized by 
well‐sorted and densely packed grains. Although less 
common than other microfacies types, it is observed 
in the upper part of the studied carbonate unit. The 
dominant bioclasts include benthic foraminifera, 
algae, and corals (Fig. 6f). The primary diagenetic 
processes affecting this microfacies are cementation, 
micritization, and compaction. This facies corresponds 

Biostratigraphy and depositional setting of the carbonate unit within the upper part of the Maastrichtian Tanjero Formation in the ...

Geol. an. Balk. poluos., 86 (2), 43-55 49



to SMF 11 of FLÜGEL (2010), which is indicative of dep‐
osition within a back‐reef environment (Table 1).  

Boundstone microfacies 

The dominant components of this facies are red 
algae and rudists, accompanied by other bioclasts 
that appear as sheet‐like and lamellar skeletal struc‐
tures. This facies is observed in the lower part of the 
studied carbonate unit. It forms a reef framework, 
where most corals are encrusted or coated by other 
bioclastic material. In the boundstone facies, corals 
are the dominant framework builders and show ev‐
idence of slight neomorphism. Cavities and spaces 

between skeletal components are filled with micrite 
(Fig. 5f). This facies corresponds to SMF 7 of FLÜGEL 

(2010), which is characteristic of reef core or reef 
framework environments (Table. 1).  
 

Depositional environment 

The petrographic and microfacies analyses of the 
studied carbonate unit from the upper part of the 
Tanjero Formation indicate that the main skeletal 
components are rudists and larger benthic forami‐ 
nifera (Loftusia, Orbitoides), along with algae, co‐
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Table 1. Main microfacies and subdivisions of the carbonate unit in the studied section.



rals, and smaller benthic foraminifera (miliolids). 
The presence of rudist debris and Omphalocyclus 
suggests deposition in reef and fore‐reef environ‐
ments (FLÜGEL, 2010). The occurrence of bioclastic 
grainstone rich in benthic foraminifera, coral frag‐

ments, and algae points to transport from high‐en‐
ergy to lower‐energy environments (e.g., from shoals 
or reef flanks to back‐reef settings) (BOUDAGHER‐
FADEL, 2008; FLÜGEL, 2010; DELIZY & SHINGALY, 2022). 
Moreover, the dominance of Loftusia sp., miliolids, 
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Fig. 6. Photomicrographs of submicrofacies in the carbonate unit. a) Orbitoides (Lepidorbitoides sp.) packstone submicrofacies; b) 
Rudist packstone submicrofacies; c) Algal benthic foraminiferal packstone submicrofacies; d) Miliolids (Pyrgo sp.) packstone submi‑
crofacies; e) Miliolids (Quinqueloculina sp.) packstone submicrofacies; f) Bioclastic grainstone submicrofacies composed of benthic 
foraminifera, corals, and algal fragments.  
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pelecypods, and algae supports deposition in back‐
reef and shallow‐water environments (ASSAD et al., 
2024; BALAKY et al., 2025). The association of Loftu‑
sia sp. and solitary corals further supports a shallow, 
semi‐protected marine setting, typical of reef and 
back‐reef environments (HENSON, 1950; AL‐OMERI et 
al., 1989). Additional indicators of back‐reef settings 
include the presence of common benthic foramini‐ 
fera and rudist bivalve debris (ALSHARHAN 1995; 
FLÜGEL, 2010). According to the MURRAY (1960) and 
FLÜGEL, (2010), miliolids are typically found in re‐
stricted to semi‐restricted marine lagoons (back‐
reef) in shallow waters less than 50 meters deep. 
Algae, on the other hand, are predominant in tropi‐
cal to subtropical shallow waters near reef cores or 
back‐reef areas (BUCUR & SĂSĂRAN, 2005). Based on 
the above evidence, it can be concluded that the mi‐
crofacies types of the studied carbonate unit corre‐
spond to SMFs 6, 7, 10, 11, and 18 of FLÜGEL (2010), 
which are indicative of shallow‐marine environments 
within a typical reefal system (including fore‐reef, 
reef, and back‐reef settings). A proposed depositional 
model for the studied carbonate unit in the Khanaqa 
section is presented in Fig. 7.  

Discussion 

In the studied section, the upper part of the  
Tanjero Formation is characterized by the presence 
of a 3‐meter‐thick, massive, and bedded fossilifer‐
ous carbonate unit. Detailed field observations and  
microscopic analysis of 18 thin sections reveal that 
the general characteristics of this unit closely re‐
semble those of the Maastrichtian Aqra Formation. 
Petrographic analysis identified a diverse assem‐
blage of shallow‐marine macro‐ and microfossils, in‐
cluding Loftusia sp., Orbitoides, Miliolids, algae, 
corals, rudist debris, Omphalocyclus macroporus, 
Lepidorbitoides sp., Orbitoides medius, Sulcoper‑
culina sp., and Abathomphalus mayaroensis–similar 
to fossils previously described from the Aqra For‐
mation by BELLEN et al., (1959), MALAK & AL‐BANNA 
(2014) and AL‐BANNA & ALRASHDI (2023) in northern 
Iraq. These fossil assemblages are distributed 
across different microfacies types, Packstone, Grain‐
stone, and Boundstone, which correspond to the 
standard microfacies (SMF) of FLÜGEL (2010) and 
represent fore‐reef, reef, and back‐reef depositional 
settings.  

Fig. 7. Proposed depositional model of the studied carbonate unit in the Khanaqa section, Kurdistan Region, NE Iraq. 
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The relative age of the studied unit is determined 
based on several benthic foraminiferal species that 
are key indicators of the latest Cretaceous, a time 
when rudists were particularly prolific. Previous 
studies have referred the Aqra Formation to the Cam‐
panian–Maastrichtian interval. In this study, the 
presence of Sulcoperculina sp. (THALMANN, 1939) in‐
dicates a late Campanian to early Maastrichtian age, 
while Orbitoides species (e.g., Orbitoides apiculatus 
and Orbitoides medius) and Lepidorbitoides sp. sug‐
gest a middle to late Maastrichtian age. Additionally, 
Loftusia persica (BRADY, 1869) and Abathomphalus 
mayaroensis (BOLLI, 1951) and Siderolites sp. (LA‐
MARCK, 1801) are indicative of a late Campanian to 
late Maastrichtian age.  

As a result, the biostratigraphic data from the 
studied carbonate unit primarily support a Maas‐
trichtian age, correlating laterally with the Aqra For‐
mation within the upper part of the Tanjero For‐ 
mation across various parts of the Iraqi Kurdistan re‐
gion. These findings suggest that during the latest 
Cretaceous, due to sea‐level fluctuations and tectonic 
activity, intertonguing occurred between the Aqra 
Formation and the siliciclastic turbidites of the upper 
Tanjero Formation (LAWA & QADIR, 2023). These con‐
ditions extended sporadically toward the southeast 
of the studied area.  

 
 

Conclusions 

The main conclusions of the current study are: 
1. The upper part of the Tanjero Formation in the 

Khanaqa Village is characterized by the presence of 
a massive, thick‐bedded, fossiliferous carbonate unit, 
which sporadically crops out in several areas across 
the northern Iraqi Kurdistan region. 

2. Based on DUNHAM’S (1962) classification, three 
main microfacies and eight sub‐microfacies have 
been identified. These correspond to SMF types 6, 7, 
10, 11, and 18 of FLÜGEL (2010), indicating deposition 
within a fully developed reefal environment.  

3. Several biostratigraphically important taxa 
(Loftusia persica, Orbitoides apiculatus, Orbitoides 
medius, Sulcoperculina sp., Siderolites sp., and  Abath‑
omphalus mayaroensis) confirm a Maastrichtian age 
for the studied carbonate unit.  

4. The general sedimentological features and fos‐
sil assemblages of the studied unit closely corre‐
spond to those of the Maastrichtian Aqra Formation. 

5. During the latest Cretaceous (Maastrichtian), the 
Aqra Formation inter‐fingered with the siliciclastic 
turbidites of the upper Tanjero Formation in the 
Khanaqa area. This depositional setting also occurred 
sporadically toward the southeast of the study area. 
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Резиме 

Биостратиграфија и седиментационe 
средине карбонатне јединице у 
горњем делу маастрихтске 
Формације Танџеро у селу Канака, 
Имбрикациона зона, североисточни 
Ирак – регион Курдистана 
 

Горњи део формације Танџеро у селу Канака 
карактерише присуство масивне, дебело услоје‐ 
не, фосилне карбонатне јединице, која се повре‐ 
мено јавља на неколико подручја широм север‐
ног дела Ирачког Курдистана.  Петрографска ана‐ 
лиза је показала присуство разноврсних плитко‐
водних макро‐ и микробентоских организама, 
укључујући Loftusia sp., Orbitoides, алге, корале, 
остатке рудиста, Omphalocyclus macroporus, Lepi‑
dorbitoides sp., Orbitoides medius, Sulcoperculina sp. 
и Abathomphalus mayaroensis. На основу Данха‐
мове класификације (1962), идентификоване су 
три главне микрофације и осам подмикрофа‐
ција. Они одговарају типовима СМФ 6, 7, 10, 11 
и 18 према FLÜGEL (2010), што указује на депо‐
новање у потпуно развијеном окружењу гребе‐
на. Неколико биостратиграфски важних таксо‐ 
на (Loftusia persica, Orbitoides apiculatus, Orbitoi‑ 
des medius, Sulcoperculina sp., Siderolites sp. и Aba‑
thomphalus mayaroensis) потврђују мастрихт‐ 
ску старост истраживане карбонатне јединице. 
Опште седиментолошке карактеристике и фо‐ 
силне заједнице испитиване јединице блиско од‐ 
говарају онима из мастрихтске формације Акре. 
Током касне креде (мастрихт), формација Акре 
са силицикластичним турбидитима је имала 
уплив у горњу формацију Танџеро у области Ка‐
нака. Ово депозиционо окружење се повремено 
јављало и ка југоистоку испитиваног подручја. 
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