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ABSITRACT 
The litho-and biostratigraphy of Shiranish Formation have been investigated 

within a well-exposed section at the southern limb of Bekhair anticline, Dohuk 
area, Northern Iraq. The studied section consists mainly of marl, marly limestone, 
and limestone. The Formation unconformably overlies Bekhme Formation and it is 
overlain unconformably by the Kolosh Formation. The samples of the section 
under investigation yielded rich and well diversified planktonic foraminiferal taxa, 
where 55 planktonic species belonging to 16 genera have been recognized, the 
detailed foraminiferal investigation permits the recognition of 8 well defined 
zones. These are from older at the base:

8. Plummerita hantkeninoides Total range Zone (Part).
7. Pseudoguembelina palpebra Partial range Zone.
6. Pseudoguembelina hariaensis Interval Zone.
5.Racemiguembelina fructicosa Interval Zone.   
4. Planoglobulina acervulinoides Partial range Zone.   
3. Contusotruncana contusa Interval Zone.
2. Gansserina gansseri Interval Zone.
1. Globotruncana aegyptiaca Interval Zone (Part).

The Planktonic zones were correlated with other zonal schems in and outside 
Iraq. They are considered to be extending from middle Late Campanian to latest 
Maastrichtian.
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في منطقةنیفرا الطافیة لتكوین شرانشالحیاتیة للفورامالطباقیة 

شمال العراق/ دهوك

مازن عبد الرزاق الدوري                    ماجد مجدي المتولي  

الأرضقسم علوم 

كلیة العلوم  

جامعة الموصل

  

  الملخص

الــذي الســطحيالحیاتیــة لتكــوین شــرانش فــي المقطــع ةتضــمن البحــث الحــالي دراســة الصــخاریة والطباقیــ

ن شــرانش مــن یتكــون تكــوی. شــمال العــراق، یقــع فــي الطــرف الجنــوبي لطیــة بیخیــر المحدبــة فــي منطقــة دهــوك

بصـورة غیـر متوافقـة طباقیـا تكـوین الأسفلصخور المارل والحجر الجیري المارلي والحجر الجیري ویحده من 

تحتوي تتابعات تكوین شرانش على حشود غزیرة . بخمة ومن الاعلى تكوین كولوش بشكل غیر متوافق طباقیا

واعتمـادا علـى المـدى ، جنسـا16تعـود الـى نوعـا منهـا55ومتنوعة من الفورامنیفرا الطافیة حیث تـم تشـخیص 

  :الأسفلفي الأقدمحیاتیة وهي كما یلي من تم تقسیم التكوین الى ثمانیة انطقةالأنواعالجیولوجي لهذه 

8. Plummerita hantkeninoides Total range Zone (Part).
7. Pseudoguembelina palpebra Partial range Zone.
6. Pseudoguembelina hariaensis Interval Zone.
5. Racemiguembelina fructicosa Interval Zone.   
4. Planoglobulina acervulinoides Partial range Zone.   
3. Contusotruncana contusa Interval Zone.
2. Gansserina gansseri Interval Zone.
1. Globotruncana aegyptiaca Interval Zone (Part).

  

وحـدد علـى اسـاس قة الحیاتیة لدراسات داخل العراق وخارجه مضاهاة هذه الانطقة الحیاتیة مع الانطتم 

أواخــــرالكامبانیــــان المتــــأخر وحتــــى أواســــطفــــي مقطــــع الدراســــة بكونــــه یمتــــد مــــن عمــــر تكــــوین شــــرانشذلــــك

.الماسترختیان
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INTRODUCTION 
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The studied section is located on southern limb of Bekhair anticline 9km
northeast of Dohuk city (Fig . 1). The Shiranish Formation belongs to the most 
widespread units of the Campanian - Maastrichtian transgressive cycle in Iraq and 
also in the neighbouring countries.The Shiranish Formation was first defined by 
(Henson 1940 in Bellen et al. 1959) from the highly folded zone of northern Iraq 
near the village of Shiranish Islam about 17km Northeastern of Zakho, It attains a 
thickness of 227m. consist of foraminiferal marl, marly limestone and limestone, it 
was deposited in outer shelf to basinal environments  (Jassim and Goff, 2006). The 
purpose of this paper is to record the planktonic species and establish the 
biostratigraphic zones and correlate them with their equivalent biozones in and 
outside Iraq in order to determine the age of the studied section.

Lithostratigraphy and Contact Boundaries:
Shiranish Formation 57m. thick composed of alternations of marl, marly 

limestone and thin beds of limestone (Fig. 2),it can be subdivided into two units, 
the lower part of this formation consists mainly of marly limestone beds alternate 
with thin marl  beds, while the upper part consists mainly of marl  beds alternate 
with marly limestone beds. Shiranish Formation unconformably overlies the 
Bekhme Formation (AL-Haidary, 2009) and unconformably overlained by Kolosh 
Formation. (AL –Wazan, 2007) (Fig.3 and 4).

Materials and Methods:
Therty seven rock samples were collected at (2 - 0.5) m. intervals from the 

studied section. About 30g. of each sample was weighed, crushted, and boiled for 
(10 - 30) hours, washed over 230 mesh sieve with tap water, dried and size - sorted
using a set of sieves  (40 , 60 , 80 , 100 , 120 mesh), then ultrasonically agitated for 
(10 - 30) minuts, all specimens were picked and mounted on microslides for 
identification under binocular microscope.

Biostratigraphy:
The investigation of foraminiferal assemblages within the studied section 

revealed that planktonic species are abundant within marl, whereas they are rare or 
absent within the marly limestone and the limestone bed. Planktonic foraminifera 
have been used for biostratigraphic analysis for the studied section,their systematic 
study enabled the writers to identify fifty–five planktonic species ( Fig. 5).
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       Fig. 1: Geological Map Explained the Studied Section, Modified from
                 (F.A.O. 1994).
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Fig.2: Field View of the Lower Boundary of the Shiranish Formation with
        Bekhme Formation.

Ko

  

Fig. 3: Field View of the Upper Boundary of the Shiranish Formation with  
       Kolosh Formation.                                                                                                                                                 
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                            Fig. 4: Lithologic Description of Shiranish Formation in the 
                                       Studied Section.                                                                                                                             
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The identified planktonic foraminiferal biozones were correlated with their 
equivalent standerd biozones in other regions of the world (Figs. 6 and 7). 
Furthermore, these biozones have been correlated locally with previous studies in 
Iraq. The studied section can be subdivided into eight biozones, these biozones 
were described below starting from older to younger. 

1- Globotruncana aegyptiaca Interval Zone(CF8)(Part):
Definition: This zone was originally established by (Caron,1985). It represents the 
stratigraphic range of the index species Globotruncana aegyptiaca Nakkady which 
precede the appearance of Gansserina gansseri ( Bolli ).

Age: middle Late Campanian.

Boundaries: In this study the lower boundary is marked by unconformity and
marked by the first appearance of index species Globotruncana aegyptiaca,
whereas its upper boundary is indicated by first appearance of index species 
Gansserina gansseri ( Bolli ).

Thickness: 25.2m represented by the samples ( 1 - 12 ).

Correlation and Age Determination: The present zone is equivalent to the upper 
part of Globotruncana stuartiformis Zone of (Postuma, 1971), and to the 
Globotruncana aegyptiaca Zone of (Caron, 1985 and Sliter, 1989). It is equivalent 
to the Globotruncana aegyptiaca (CF8a) and Rugoglobigerina hexacamerata
(CF8b) Zone of (Li et al., 1999) which are considered of Latest Campanian - Early 
Maastrichtian age. This zone is equivalent to Globotruncana aegyptiaca Zone of 
(Gradstein et al., 2004 ) which supports the same age of this zone.

Locally, in Iraq, this zone is equivalent to the upper part of Globotruncana 
arca - tricarinata - subcircumnodifer Subzone of (Kassab, 1979), and to the upper 
part of Rugotruncana subcircumnodi fer Subzone of (Abawi et al., 1982) and 
(Abdel Kireem, 1983). The present zone is correlatable with the Globotruncana 
aegyptiaca Zone of (AL-Juboury, 2002 and AL-Omari et al., 1994), and
(AL-Mutwali and AL-Juboury, 2005) and (Bamerni, 2010), and equivalent to the 
same zone of (AL-Mutwali et al., 2008) and (AL-Haidary, 2009) which is 
considered by them of middle Late Campanian age.

2- Gansserina gansseri Interval Zone(CF7) :
Definition: This zone was introduced by Bronnimann (1952).It represents the 
stratigraphic range of the index species Gansserina gansseri ( Bolli ) which 
precede the appearance of Contusotruncana contusa ( Cushman ).
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Age: latest Campanian – earliest Maastrichtian.

Boundaries: The lower boundary of this zone marked by the first appearance of 
Gansserina gansseri ( Bolli ), whereas its upper boundary is indicated by the first 
appearance of Contusotruncana contuse. ( Cushman ).

Thickness: 6m represented by the samples ( 13 - 16 ).

Correlation and Age Determination: The present zone is equivalent to the lower 
part of Gansserina gansseri Zone of (Postuma, 1971),(Robaszynski et al.,1984) 
(Caron, 1985), (Sliter, 1989) (Mogaddam, 2002). The present zone is equivalent to 
the Gansserina gansseri Zone ( CF7 ) of ( Li et al., 1999 ),(Gradestein et al., 2004)
which they considered it of Late Campanian - Early Maastrichtian age. 

Locally in Iraq, this zone is equivalent to Globotruncana gansseri - bahijae, 
Gublerina cuvillieri Subzone of (Kassab, 1973 and 1979), and to the lower part to 
Globotruncana gansseri Subzone of (Abawi et al., 1982). The present zone is 
equivalent to the lower part of Gansserina gansseri Zone of (Hammoudi, 2000),
(AL-Joubory, 2002). this zone equivalent to Gansserina gansseri Zone of
(AL-Haidary, 2009) which is considered it of Latest Campanian age.    

3- Contusotruncana contusa Interval Zone (CF6):

Definition: This zone was originally proposd by Dalbeiez (1955), it represents the 
stratigraphic range of the index species Contusotruncana contusa ( Cushman ) 
from its first appearance at the base to the last appearance of Globotruncana 
linneiana ( d'Orbigny ) at the top.

Age: Early Maastrichtian.

Boundaries: The lower boundary of this zone is marked by the first appearance of 
Contusotruncana contusa ( Cushman ), where as its upper boundary is indicated by 
the last appearance of Globotruncana linneiana ( d'Orbigny ).

Thickness: 4.6m represented by the sample ( 17 - 20 ).

Correlation and Age Determination: This zone is correlatable with 
Contusotruncana contusa (CF6 ) Zone of ( Li et al., 1999) and (Darvishzab and 
Abdolalipour, 2008) of Early Maastrichtian age, it is equivalent to the Lower part 
of Contusotruncana contusa Zone of (Dimitrova and Valcher, 2007) and 
Contusotruncana contusa Zone of (Rostami et al., 2009) which consedried it of 
Early Maastrichtian age. In Iraq this zone is corretable with Contusotruncana 
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contusa Zone of (Sharbazheri, 2008 and 2010) and (Ismael, et al.,2011) which is
assigned by them of Early Maastrichtian age.

4- Planoglobulina acervulinoides Partial range Zone (CF5):

Definition: This zone recorded by Arenillas et al.,2006 ,which represent the partial 
range zone of the index species Planoglobulina acervulinoides ( Egger ) between 
last appearance of Globotruncana linneiana ( d'Orbigny ) and first appearance of 
Racemiguembelina fructicosa (Egger).

Age : late Early Maastrichtian.

Boundaries: The lower boundary of this zone is marked by the last appearance of 
Globotruncana linneiana (d'Orbigny), while the upper boundary is indicated by the 
first appearance of Racemiguembelina fructicosa (Egger).

Thickness: 8.8m represented by the samples (21 - 25).

Correlation and Age Determination: The present zone is equivalent to the 
Pseudotextularia intermedia Zone (CF5) of (Li et al, 1999), to the Planoglobulina 
brazoensis Zone of (Darvishzab and Abdolalipour, 2008), (Rostami et al., 2009) 
which they considered it to be of Latest Early Maastrichtian age, and to the 
Planglobulina acervulinoides Zone which descrided from Early Maastrichtion 
deposits by (Arenillas et al., 2006). In Iraq this zone is correlated to the 
Pseudotextularia intermdia Zone of (Sharbazheri, 2008) which is assigned to the 
latest Early Maastrichtian age.

5- Racemiguembelina fructicosa Interval Zone (CF4):

Definition: This zone was introduced by Li and Keller(1998 a and b). It represents 
the stratigraphic range of the index species Racemiguembelina fruticosea (Egger) 
which precede the appearance of Pseudoguembelina hariaensis Nederbragt.

Age: early Late Maastrichtian.

Boundaries: The lower boundary of this zone is marked by the first appearance of 
Racemiguembelina fructicosa (Egger), whereas its upper boundary is marked by 
the first appearance of Pseudoguembelina hariaensis Nederbragt.

Thickness: 3.2m that represented by the samples (26 - 27).
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Correlation and Age Determination: This zone is apparently equivalent with 
Racemiguembelina fructicosa Zone which described by (Li et al., 1999),
(Darvishzad and Abdolulipour, 2008), (Rostami et al., 2009) of Early late 
Maastrichtian age, and correlated to the upper part of Globotruncana contusa -
Racemiguembelina fructicosa Zone of (Premoli Silva et al., 1998), and 
(Arenillas et al., 2006).

Locally in Iraq this zone is correlated with Racemiguembelina fructicosa Zone 
of ( Sharbazheri, 2008 ) which considered it of early Late Maastrichtion age.

6- Pseudoguembelina hariaensis Interval Zone (CF3):

Definition: This zone was originally defind by Li and Killer (1998a).the Interval 
zone which represnted by the stratigraphic range of the index species 
Pseudoguembelina hariaensis Nederbrogt between its first appearance and the last 
appearance of Gansserina gansseri ( Bolli ).

Age: middle Late Maastrichtian.

Boundaries: The lower boundary of this zone is marked by the first appearance of 
Pseudoguembelina hariaensis Nederbragt, whereas its upper boundary is marked 
by the last appearance of Gansserina gansseri (Bolli).

Thickness: 3.6m represented by the samples ( 28 - 31 ).

Correlation and Age Determination: The present zone is equivalent to the 
Pseudoguembelina hariaensis Zone which described by(Li et al., 1999),
(Arenillas, et al., 2006) and (Darvishzad et al., 2007), they considered it to be of 
middle Late Maastrichtian age.

Locally in Iraq the zone is correlated with Pseudoguembelina hariaensis Zone 
of (Shanbazheri, 2008) which assigned it to the middle Late Maastrichtian age.

7- Pseudoguembelina palpebra Partial range Zone (CF2):

Definition: This zone was defined  by Li and Keller(1998 a and b), it represent the 
partial range of Pseudoguembelina palpebra Bronnimann and Brown between the 
last appearance of Gansserina gansseri (Bolli) and the first appearance of 
Plummerita hantkeninoides ( Bronnimann ).

Age: Late Maastrichtian.

Boundaries: The lower boundary of this zone is marked by the last appearance of 
Gansserina gansseri (Bolli), whereas its upper boundary is marked by the first 
appearance of Plummerita hantkeninoides (Bronnimann).
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Thickness: 1.8 m that represented by the samples ( 32 - 33 ).

Correlation and Age Determination: The present zone is equivalent to the 
Pseudoguembelina palpebra Zone of (Li et al., 1999), (Darvishzad et al., 2007) 
which they considered it of Late Maastrichtian age. Locally in Iraq, this Zone is 
correlated with Pseudoguembelina palpebra Zone of (Sharbazheri, 2008) which is 
assigned to the Latest Maastrichtian.

8- Plummerita hantkeninoides Total range Zone (CF1)(Part):

Definition: This zone was introduced by( Pardo, et al.,1996), which defined by the 
total range of the nominate taxon.

Age: Latest Maastrichtian.

Boundaries: The lower boundary of this zone is marked by the first appearance of 
Plummerita hantkeninoides ( Bronnimann ), while its upper boundary is marked by 
its last appearance.

Thickness: 3.8m represented by the samples ( 34 - 37 ).

Correlation and Age Determination: Plummerita hantkenincides is easily 
identified within the uppermost part of Late Maastrichtian, the range of this 
excellent marker species spans the youngest 300 kyr of the Maastrichtian below 
the Cretaceous / paleogene boundary ( keller et al., 2002). The present zone is 
equivalent to the Plummerita hantkeninoides Zone ( CF1 ) which described by 
(Li et al., 1999), (Darvishzad et al., 2007), they considered it of Latest 
Maastrichtian age, this zone is also correlated with the upper part of 
Abathomphalus mayaroensis Zone of (Robaszynski et al., 1984) (Caron, 1985),
( Premoli Silva et al.,1998 ) ( Chacon et al., 2005 ) of Late Maastrichtian age.

In Iraq this Zone is equivalent to the upper part of Kassabiana falsocalcarata
Zone of ( Kassab et al., 1986 ) of Late Maastrichtian age, it is also correlated with 
Plummerita hantkeninodes Zone which is described by ( Sharbazheri., 2008 ) of 
Latest Maastrichtian age.
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CONCLUSION

Planktonic foraminiferal investigation of the Upper Cretaceous Shiranish 
Formation in Dohuk area northern Iraq yielded 55 species that belong to 16 genera, 
According to their stratigraphic range, the formation divided into eight zones. The 
distribusion of faunal sequence and the correlation between these zones and other 
zonal schems in and outside Iraq reveals a middle Late Companian age for the first 
zone and Late Campanian – Early Maastrichtian for the second zone, whereas 
other six biozones extended from Early – Late Maastrichtian. 
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PLATE 1

Fig. 1a: Globotruncanita angulata (Tilev). Umbilical side. Sample No. 6.

Fig. 1b: Globotruncanita angulata (Tilev). Spiral side. Sample No. 6.

Fig. 2a: Globotruncana rosetta (Carsey). Spiral side. Sample No. 8.

Fig. 2b: Globotruncana rosetta (Carsey). Umbilical side. Sample No. 8. 

Fig. 3a: Globotruncana aegyptiaca Nakkady. Spiral side. Sample No. 4.

Fig. 3b: Globotruncana aegyptiaca Nakkady. Umbilical side. Sample No. 4.

Fig. 4a: Globotruncana insignis Gandolfi. Spiral side. Sample No. 8.

Fig. 4b: Globotruncana insignis Gandolfi. Umbilical side. Sample No. 8.

PLATE 2

Fig. 1a.: Globotruncana duwi Nakkady. Spiral side. Sample No. 20. 

Fig. 1b.: Globotruncana duwi Nakkady. Umbilical side. Sample No. 20.

Fig. 2.: Pseudotextularis elegans (Rzehak). Side view. Sample No. 27.

Fig. 3.: Pseudotextularis deformis (Kikoine). Edge view. Sample No. 20.

Fig. 4a.: Gansserina gansseri (Bolli). Edge view. Sample No. 26.

Fig. 4b.: Gansserina gansseri (Bolli). Umbilical side. Sample No. 26.

Fig. 5: Gansserina wiedenmayei (Gandolfi). Side view. Sample No. 26.

Fig. 6: Globotruncanella havanensis (Voorwijk). Spiral side. Sample No. 27.
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PLATE 3 

Fig. 1a.: Globotruncana falsostuarti Sigal. Spiral side. Sample No. 12. 

Fig. 1b.: Globotruncana falsostuarti Sigal. Umbilical side. Sample No. 12.

Fig. 2.: Globotruncanella petaloidea (Gandolfi). Spiral side. Sample No. 20.

Fig. 3a.: Contusotruncana contusa (Cushman). Spiral side. Sample No. 35.

Fig. 3b.: Contusotruncana contusa (Cushman). Side view. Sample No. 35.

Fig. 4.: Rugoglobigerina macrocephala Bronnimann. Umbilical side. Sample

             No. 12.

Fig. 5.: Rugoglobigerina rugosa (Plummer). Umbilical side. Sample No. 8.

Fig. 6: Rugoglobigerina hexacamerata Bronnimann. Umbilical side.Sample 

          No. 22.

PLATE 4
Fig. 1: Planoglobulina carseyae (Plummer). Side view. Sample No. 24.

Fig. 2.: Planoglobulina brazoensis Martin. Side view. Sample No. 31.

Fig. 3.: Planoglobulina acervulinoides (Egger). Side view. Sample No. 31.

Fig. 4.: Pseudoguembelina palpebra Bronnimann and Brown. Side view, Sample.

No. 30.

Fig. 5.: Racemiguembelina fructicosa (Egger). Side view. Sample No. 31.

Fig. 6.: Racemiguembelina powelli Smith and Pessagno. Side view.Sample No. 30.

Fig. 7.: Pseudoguembelina hariaensis Nederbragt. Side view. Sample No. 35.

Fig. 8.: Plummerita hantkeninoides (Bronnimann). Spiral side. Sample No. 35
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