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ABSTRACT

The present research includes a biostratigraphic study of calcareous nannofossils
of the lower part of Balambo Formation (Lower Cretaceous) in Azmir anticline -
northeastern Irag. Lithologically, the lower part of the studied section (Balambo
Formation) consists of limestone containing nodules of chert, marly limestone, with
intercalations of green and gray-blue shale. In this work, it has been relied on calcareous
nannofossils assamblages in biostratigaphy and age determination of this part because it
does not contain planktonic foraminifera. First occurrences (FOs) and last occurrences
(LOs) of marker species were used to identify biozones. The section was divided into
four main biozones and two subzones and its correlation with collection from global,
regional, and local biozones. Thus, the age of this part of the formation extends from
the Late Early Hauterivian - Late Aptian. These are from older to younger:

1- Speetonia colligata Interval Zone (part)

2- Lithraphidites bollii Interval Zone

3- Micrantholithus hoschulzii Partial range Zone

4- Chiastozygus litterarius Interval Zone
Hayesites irregularis Interval Subzone
Eprolithus floralis Interval Subzone (part)

Keywords: biostratigraphic, nannofossils, Balambo Formation, Azmir anticline.
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ra¥) U a8 (e Al dglall 48laY) odgd Gy L Lads
Speetonia colligata Interval Zone (Part) .1
Il g sill el Jsb o Jual U (Sissingh, 1977) Jd (e 5ye Jo¥ Glaill 138 a2 gUaill Gy pas
% | BN [ W g RV m\} (Speetonia colligata) J\al g5l < &sls (Eiffellithus striatus)

& 2 ol 3 (Eiffellithus striatus) gsill sela Jsb Ldle sane 3Uail 13 32c 8 o) £ gUail) agaa
.(Speetonia colligata) gsil ¢l eV oas iy (Alall du))l)

(Late Early Hauterivian — Latest _abidl glégsiledl Jef — <) ol sledl Jef : glalll jae
.Hauterivian)

[(20-1) zilailly Jiadls o (144) GUail 138 clows alyy zélandl

3sass Saaing o Jall Auhall adaie 8 s0aVl (sSE ann Ja ba (3l aadl laill 13 Jiay :4BLY
(Assipetra terebrodentarius, Calcicalathina oblongata, Cretarhabdus — it ¢ sy

Micratholithus striatus, Cyclagelosphaera  margerelii, Lithraphidites bollii,

hoschulzii, Nannoconus abundans, Nannoconus globulus, Nannoconus ligius,
Nannoconus steimmanii, Speetonia colligata, Tetrapodorhabdus decorus, Watznaueri
barnesiae, Watznaueri biporta, and Watznaueria britannica)

aad) Laadg lalaall
G e il ¢3ally (Calcicalathina oblongata Zone) @l e Uil 1aa ala
Ol sl el I lajee sxilally (Thierstein, 1973) Laaas o)Al (Lithraphidites bollii Zone)
»2a il (Cretarhabdus loriei Zone CC4) sl 185 « jabidl olag il el — <l
Gl alimy LS o aliall s pled) b — Kud) (g silgd) el ) oyee bl (Sissingh, 1977)
Ol ledl el W oyee 2ilalls (Roth, 1978) »22a 53 (Calcicalathina oblongata Zone NC4)
oo Slaud) ¢3alls (Cretarhabdus loriei Zone CC4) Uaill Jilays « aliall (s slgd) Jef— Sl
<)) e 321lally (Perch-Nielsen, 1985) L oAl (Lithraphidites bollii Zone CC5) (3Uas
(Cyclagelosphaera alay) Lad Jilay Al glagpledl i — Sl ol sl el
< margerelii Zone BCS8, Eiffellithus striatus BC9, Tegulalithus septentrionalis BC10)



Sl sane aale 5 Galiddl ala iy 26

(Eprolithus antiquus Zone PNG, Perissocyclus 4akiy) ; al<s (Bown et al., 1998) aaa
o Al (Tegulalithus septentrionalis PN8) Ui (o Jaudl ¢3ally  plethotretus PN7)
Sel e sxlall; (Mutterlose, 1991; emend. Gazdzicka,in Dziadzio et al., 2004)
(Nannoconus bermudezi sladll (ila 4lé Lali) Lo . jalid) ol il el — Sl ol siled)

Okl ) oyee xilalls (Temraz et al., 2016) s22a 53l ZONE)

Lithraphidites bollii Interval Zone .2
s aladll iy

Jalé 5Uax (Sissingh, 1977) Ji (e 35 (Thierstein, 1971) Js ce sy Js¥ Glaill 138 2aa
[(Calcicalathina oblongata) Jiall g5l ¢ \isdls (Speetonia colligata) JIa ¢ sill ¢ leid)

ratadl) agaa

g5l clialy el eas iy (Speetonia colligata) JIa) gl ool saae Glaill 138 52c 6 o
.(Calcicalathina oblongata) Jll

.(Latest Hauterivian — Early Barremian) Sed) gl — Sald) glag sled) teb @ paad)
(27-21) 3kl Jiaally o (52) Gl 138 lous iy s Lo
ALEALY)

(Assipetra terebrodentarius, ipsall sl chasie e 200 g 151 aals Glail s oy

Calcicalathina oblongata, Cyclagelosphaera brezae, Discorhabdus ignotus,
Lithraphidites bollii, Lithraphidites carniolensis, Micrantholithus hoschulzii,
Nannoconus longus, Nannoconus steinmannii)

: aad) yaady slaliaall

»20a A (Lithraphidites bollii Zone) Glsi oo sl eal) Ldle Glaill 1 alo,

olall (S, Sl el — abidl Glag sl Jef ) spee xlally (Thierstein, 1973)
Ok sledl el ) oy Silalls (Sissingh, 1977) saas 3 (Lithraphidites bollii Zone CC5)
@il (Lithraphidites bollii Zone NC5)3las ¢ Jau) s3all aliayy Sl (laplal — sl
O sstal) e3all Ay Sad) laplll — AL Glis el el ) e 2iladls (ROth, 1978) saas
Slel ) oyee ilalls (Perch-Nielsen, 1985) »axa s (Lithraphidites bollii Zone CC5) Uai
«(Clepsilithus maculosus BC11) aah¥yl Jilas Sl el — Al olag sl
(Nannoconus «(Nannoconus abundans BC13) «(Cretarhabdus inaequalis BC12)
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Micrantholithus hoschulzii Partial range Zone .3
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Sissingh, (1977) s (Thierstein, 1973) »)sa5 (Thierstein, 1971) sy Js¥ Uaill 13 2aa
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sadail) agaa
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(Mutterlose, 1991; emend. Gazdzicka, in laxs )il (Broinsonia matalosa PN11)
ol lead U il abidl ol e ) olullls Dziadzio et al., 2004)
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:Hayesites irregularis Interval Subzone .1
gl GUalll Ciy s

Manivit et al., (1977) J& o« L35 (Thierstein, 1971) J& (e 330 Js¥ GUadll 138 22
(Eprolithus  Jlall g 5ill jseks Jsls (Hayesites irregularis) Jial gsll Hsela Js o dals U
.floralis)

gl glaill agas
Jsb eV oo i (Hayesites irregularis) Jlall gsill seds Ul saaae 3Uail 138 52016 ()
-(Eprolithus floralis) Jlall ¢ sl ) sels

.(Early Aptian) Suall ;i) : ganll
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PLATE -1-

. 1: Assipetra terebrodentarius (Applegate et al., in Covington and Wise) Rutledge
and Bergen in Bergen, Sample No. 23.

. 2: Lithraphidites bollii (Thierstein) Thierstein, Sample No. 13.

. 3: Braarudosphaera batilliformis Troelsen and Quadros, Sample No. 52.
4: Lithraphidites carniolensis Deflandre, Sample No. 8.

5: Calcicalathina oblongata (Worsley) Thierstein, Sample No. 27.

6: Chiastozygus litterarius (Gorka) Manivit, Sample No. 50.

7: Lithraphidites moray — firthensis Jakubowski, Sample No. 49.

8: Micrantholithus hoschulzii (Reinhardt) Thierstein, Sample No. 36.

9: Biscutum constans (Gorka) Black in Black and Barnes, Sample No. 43.
10: Nannoconus globulus Brénnimann, end view, Sample No. 7.

11: Nannoconus steinmannii Kamptner, Sample No. 37.

12: Nannoconus steinmanni minor Deres and Acheriteguy, Sample No. 21.
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PLATE -2-
1: Watznaueria britannica (Stradner) Reinhardt, Sample No. 16.
2: Speetonia colligata Black, Sample No. 20.
3: Cyclagelosphaera margerelii Noél, Sample No. 21.
4: Diazomatolithus lehmanii Noél, Sample No. 15.
5: Lithraphidites alatus Thierstein in Roth and Thierstein, Sample No. 35.

6: Hayesites irregularis (Thierstein in Roth and Thierstein) Applegate et al., in
Covington and Wise, Sample No. 5.

7: Discorhabdus ignotus (Gorka) Perch-Nielsen, Sample No. 25.

8: Eprolithus floralis (Stradner), Sample No. 37.

9: Nannoconus kamptneri Bronnimann, Sample No. 31.

10: Nannoconus troelsenii Alves, Lima and Shimabukuro, Sample No. 38.
11: Watznaueria barnesiae (Black in Black and Barnes), Sample No. 53.

12: Watznaueria biporta Bukry, Sample No. 42,
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