~ 08l el ) 5l (o155 (om0 sl Al el sl At Bl
BN Ayl Jladi = 5] e b (Y

5l 520 2ala LA ajla by
)Y asle aud )Y asle aud
askel) LS aslel) LS
U gall deala gl deala

(2018/11/5 Jsil sfls ¢ 2018/2/26 oSN &t

uéﬁ.d\
sVl oSl Al Danahall ddle Afll Ay bl el ey
lidal Gl e ejal) 138 Gally L 3hall B8 Jladm el e 3 (Y dau) by SU)
@l saall Glids ae Alalsie Gyl e liday yesal) il Jakalls osll) 3alal)  paalia ) Jakal)
Aoty Agla dilail died ) Lkl adaial) 138 apdt o3 L Bl gyl jaal)l ciliday liseY]
Agplall 48Ukl Z8LY) (e desene ae Aalai) oda lalias cudis Wyl Anball A8l e bl
DAL Gl Al e iy s G siadl 1an e of s s cdalaally AaliYly duallal
H(de V) ) a1 I (L) ) a8 e Akl sdas L jaliadl TV lisesiad) )

5- Rotalipora cushmani Taxon range Zone.
4- Thalmanninella globotruncanoides Interval Zone.
3- Biticinella breggiensis Interval Zone.

Ticinella praeticinensis Interval Subzone.

Pseudothalmanninella subticinensis Interval Subzone.

2- Ticinella primula Interval Zone.

1-Paraticinella eubejaouensis Taxon range Zone.
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Planktonic Foraminiferal Biostratigraphy of the Upper part of
Balambo Formation (Lower-Upper Cretaceous) in Azmer Anticline,
Northeastern lraq

Inas H. Al-Khafaf Majid M. Al- Mutwali
Department of Geology Department of Geology
College of Science College of Science
University of Mosul University of Mosul
ABSTRACT

The present work is a part of detailed study of biostratigraphy of Balambo
Formation (Lower - Upper Cretaceous) from Azmer anticline - northeastern Irag.
Lithologically, the upper part of the studied section (Balambo Formation) consists
of dark gray, reddish brown shale and marl intercalation with amonitic and marly
limestone. Based on planktonic foraminifera, the studied section is divided into
five main biozones and two subzones. It is correlated with collection of global
regional and local previous biozones. These biozones led to conclude that the age
of the upper part of Balambo Formation extends over the Latest Aptian to Middle-
Late Cenomanian. Moreover, the identified biozones are from older (at bottom) to
younger (at top):

5- Rotalipora cushmani Taxon range Zone.
4- Thalmanninella globotruncanoides Interval Zone.
3- Biticinella breggiensis Interval Zon.
Ticinella praeticinensis Interval Subzone.
Pseudothalmanninella subticinensis Interval Subzone.
2- Ticinella primula Interval Zone.
1- Paraticinella eubejaouensis Taxon range Zone.

Keywords: Biostratigraphy, Planktonic Foraminifera, Balambo Formation,
Northeastern
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1- Paraticinella eubejaouensis Total range Zone

taUadll iy

il g5all K sas 3UaS (Moullade, 1966, 1974) Jé e bye Js¥ Glhaill 1aa Jaus
.(Paraticinella eubejaouensis)
:aladl) agaa

J# o (Paraticinella eubejaouensis) Jlall gsll sels Jsbs saaaa (Uil 13a 32cld )
.(Moullade, 1974) 48 oo g5l uii ¢l@idly oY) o2a iy (Moullade, 1966)

.(Latest Aptian) Labial ooy Jtef @ glail) jae
(65-56) & 3lailly Jiaally o (51) 3Uaill 138 clons il :3lhail) lane

: yead) daatg 5laliaall
Gl Ladlle alomy 4l Jasgd Glbal 1aa 8 48Ul |isial)5dll cilaand 4y PLA s
«(Premoli Silva and Sliter, 1995) Js ;. 2asall (Paraticinella bejaouaensis Zone)
sl (Paraticinella eubejaouaensis Zone) sUais (Premoli Silva and Verga, 2004)
erall 18l LS aliall L) el e i saslally (Huber and Leckie, 2011) Js
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syac Nilally (Caron, 1985) Js ¢ 2aadll (Ticinella bejaouensis Zone) alai e JanY)
o 22ad) (Ticinella bejaouensis Zone) (slas Jile 45l Ladli) Ll ¢ jalid) et el )
(Paraticinella Ui ; 8l ¢ alidl ool del ) spe 2l (Ghanem et al., 2012) Ja
o) el oyee 2ilalls (Fadhel et al., 2014) Jsé e 23a4ll eubejaouaensis  Zone)
Al
2-Ticinella primula Interval Zone

:alall) iy

g5l Juald e (3UaxS (Longoria and Gamper, 1974) J ¢ 530 Js¥ Glaill 138 Jas
. (Ticinella primula)
:aladl) agaa

Jsbe (A ean i (Ticinella primula) Il g sill seds sl aane 3Uaill 138 5206 )
-(Biticinella breggiensis) Jlall g sl sl

.(Middle Albian) w1 Sl @ sl e
(75 - 69) zilally Jiaalls o (36) GUal 138 clans il 2 3Uail) clany

: paad) waady laliaall

s (Caron, 1985) J& (e 2asdll (Ticinella primula Zone) GUas Uil aa alay
(Ticinella primula - Hedbergella rischi Zone) slais (Huber and Leckie, 2011)
(Ticinella primula GUas (4 ¢35 (Premoli  Silva and Sliter, 1995) Js (1o 2asall
Ll edau ¥ o) jee 525l (Premoli Silva and Verga, 2004) Js (w 22adll Zone)
(Ghanem et Ui e 224 (Ticinella primula Zone) Blas e eV eyall ;81 4ls Lol
o 2aa4l) (Ticinella primula Zone) Gl Jilas cdavg¥) o) ) opee 23l al., 2012)
Uil 138 (e (gslal) ohall ol Llaag cave ) GLal)  ojee 2ilall (Fadhel et al., 2014) J
(Abawi and J# o 224l (Ticinella primula Zone) @uas A 2iladl golall ool oaliay
Las ) ol s e 2ildl Hammoudi, 2008)
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3- Biticinella breggiensis Interval Zone.

s aldadl) iy ol
Jadl g ll Jald 3L LS (Pustuma,1971) J—8 o 8y Js¥ ldaill i a Ja s
.(Biticinella breggiensis)
r@tadl) agas
Jied eV o2a Wl ¢(Biticinella breggiensis) gsill )sels Jsls 2aas 3Uaill 138 2c o
.(Thalmanninella globotruncanoides) Jlall ¢ all ) selas sana 3il5 axe

.(Late Albian) abdl Lyl @ glail) e
(79-75) z3lailly Jiadlly a (24) Uil clams aly scland)

: yaad) daady 5laliaall

(Rotalipora s (Biticinella breggiensis Zone) ikl sl 1w 4l
(Biticinella sl 4Ky WS ((Caron, 1985) Jié (e s2aall subticinensis  Zone)
(Premoli Silva «(Premoli Silva and Sliter, 1995) Js (. 2as4ll breggiensis Zone)
s (Ticinella praeticinensis  Zone) G3Uas  Jlay  @nd  Verga, 2004)
(Gonzélez - Donoso J# (w 321a.ll (Pseudothalmaninnella subticinensis Zone)
(Biticinella Gl (& 4l Ll Wi ool L) e ) sxildl etal., 2007)
AL Gl ) spee ladl (Ghanem et al., 2012) Ji o« 2as4ll breggiensis Zone)
Jé e aaadl (Biticinella  breggiensis  Zone) Glall (il Gladl 1 olé Gl
bl Gl s e 2l (Abawi and Hammoudi, 2008)
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Ticinella praeticinensis Interval subzone.
Pseudothalmaninnella subticinensis Interval subzone .

I- Ticinella praeticinensis Interval subzone.

gsill Juald 3Ly cuaS (Sigal, 1966) U (e 80 Js¥ llaill 138 Jass 1 GUall) cont iy 28
.(Ticinella praeticinensis)

taladl) agaa
SeYlsaa cudis (Ticinella praeticinensis) gsill Hsels Jsb sane Glaill 13a 520 ¢
.(Pseudothalmaninnella subticinensis) gsll sels Jsb

.(Late Aptian) _abd)l olaly) @ glail) e

: and) Aaads 5laliaal)

(2% «(Caron, 1985) Js e 2aa4ll (Biticinella breggiensis Zone) (s ala
(Premoli Silva and Sliter, Js& (w 22a.ll (Ticinella praeticinensis Subzone) (Uas caa
(Ticinella praeticinensis Zone) (sUais (Premoli  Silva and Verga, 2004) 1995)
Al gl jee 325l (Gonzdlez — Donoso et al., 2007) Ju (e 23all
i e 2aadll (Ticinella  praeticinensis  Subzone) Gslail cuas ¢ al<y 45l Luals) Ll
Gl st alay Liaag o alad) (L) (Vo) e 25la)l (Ghanem  etal.,  2012)
(Abawi and Hammoudi, 2008) Ji  w 2asall (Ticinella praeticinensis  Subzone)
AR Gl e jee alall

I1- Pseudothalmaninnella subticinensis Interval Subzone.

:alall) cad Gy
gsll Jald Gl cax$ (Postuma, 1971) Jé e 8y J5Y Glaill caad Jas
. (Pseudothalmaninnella subticinensis)
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:aladl) agaa

«(Pseudothalmaninnella subticinensis) gsill sl Jsl 2aae Uaill coali 3208 )
Thalmaninnella ) gsll sl Jsb sase B85 oy Jhess asiie Gl s ey
Sl Gl sl Milal) (globotruncanoides

.(Late Albian) Al L) : peall
(79 - 77) Z3lailly Jraally o (12) Glaill cont claw aly sl
C ¢

: pead) maady slaliaal)

4% (Caron, 1985) Jé ¢ 2aa4ll (Rotalipora subticinensis Zone) (s abay
(Premoli  J8 (4 2as4ll (Pseudothalmanninella subticinensis Subzone) (Uas cass
Ji (e 22all (Rotalipora subticinensis Subzone) (Ua: cuasig Silva and Sliter, 1995)
(Pseudothalmanninella alan Jilay WS ¢(Premoli Silva and Verga, 2004)
e J sxilall (Gonzélez — Donoso et al., 2007) Jé (e 2asall subticinensis Zone)
saadl (Rotalipora subticinensis Subzone) sl cuas {31 4ils Laali) Wi ¢ jabid) ol
Glay cant p S Uaay alidl Gl ) e Sl (Ghanem et al., 2012) J& e
(Abawi and Hammoudi, 2008) J# :» 2as.ll (Rotalipora subticinensis Subzone)
AL GtV s pee Xl

4- Thalmanninella globotruncanoides Interval Zone.

:élhﬂ\ Ay
g—ll Jald LS (Lehmann,1966) J—s8 (e 50— Js¥ ltaill 1 a Ja

.(Thalmanninella globotruncanoides)

:aladl) agaa
il (Thalmanninella globotruncanoides) gsill ;sels Jsb sase 3Uaill 138 320l ()
gsll el Qs AVl oaa cifiy Sl Glisesivadly Sabi GLal¥) ay G815 ae mha e
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Ot sl HSeal) lisasinnd) Gy B35 pre mlas Liad Jiay (5305 (Rotalipora  cushmani)
abiadl = Ly

.(Early Cenomanian) _Suall jlise sivad) @ pead)
((83-79) zilailly Jiadlly a (24) GUail dlaws iy :elacd)

: yand) Laadg 5laLiaal)
o aloa Glail 13 ol aay WD Ddsdlll Chaste Glaead Ay P e
Sl (A, (Caron, 1985) J# (. o2asdl (Rotalipora  brotzeni  Zone)
LS «(Premoli Silva and Sliter, 1995) J# :« 2as4ll (Thalmanninella brotzeni Zone)
(Premoli Silva Js8 (. 22a4ll (Thalmanninella globotruncanoides Zone) sl (ilays
Sl Gl gl e ) 3a3lall (Gonzalez — Donoso, et al., 2007) s and Verga, 2004)
(Ayyad et al., 1996) Js e s2aal (Rotalipora brotzeni Zone) (slas ;8Ss 43s Luadls) Ll
(Ghanem et al.,, J# « 22s4ll (Rotalipora globotruncanoides Zone) sua (Silass
(Hedbergella 3Uai s (sl el ool Ulaay ¢ Sl lisesiod) jae ) 55la15 2012)
Ji o« ¢haadl (Rotalipora appenninica Zone) Gl (s ¢35 Washitensis Zone)
(Rotalipora  (3ai (s il eyl Jilags ¢ Saall il e ) 323011 (Ghafor, 1993)
syac Jil=ll (Abawi and Mahmood, 2000) J&  2assll appenninica - brotzeni Zone)
Ji (e 2aadl (Rotalipora brotzeni  Zone) Gl LSy WS Sadl Glisesiadl )
Sl Glisasiaadl o jee diladl (Al-Khafaf, 2014)

5- Rotalipora cushmani Total range Zone.

:alall) (i
Jall Caadll IS 5o 3L (Borsetti,  1962) J-d e 8y Js¥ Gllaill 13 Ja
.(Rotalipora cushmani)

saUail) 3 gaa
eV sas cudis (Rotalipora cushmani) Jiall gsill seds Joly aaae (3Uaill 138 2c 6 o
Ll g sl s s liialy
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.(Middle — Late Cenomanian) Jalidl — Laus¥) i giaad) @ yaal)
(98 - 83) ziluilly Jiaally o (74) G3Uaill laus iy :elanal

: saad) paady slaliaal)

Gl pe ailaline GSal Bl 1aa 8 AUl havial)sill Cilyaatie Cilaaat Ay DA (e
(Premoli Silva and <¢(Caron, 1985) (3 JS J# (e 22a4ll (Rotalipora cushmani Zone)
(Gonzalez — Donoso et al., 2007) 5 (Premoli Silva and Verga, 2004) «Sliter, 1995)
(Rotalipora cushmani (3as : 8\S; 43ls Lasds) b ¢ jabiall — Jac V) Glineginadl jae ) 250l)
< oyee Ailalls (Ghanem et al.,, 2012) s (Ayyad et al., 1996) Js8 (= 2aaall Zone)
(Rotalipora sUai cre gslall eiall alisy il 1aa )l Llsag o aliall = gV lisesind
— Lo ¥ Glisesinadl ) oyae 2ilalls (Ghafor, 1993) Jé e 2as4ll appenninica  Zone)
(Abawi and Js o 2aadl (Rotalipora  cushmani  Zone) Gl ;1< « Al
(Al-Khafaf, 2014) s (Abawi and Hammoudi, 2008) <Mahmood, 2000)
AL = LY Gl gl s pee xilally
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Gradstein Age ' . )
- | Promol Silva and Sliter Premoli Silva and Gonzalez-Douoso Huber and
etal., - Present study Caron, 1985 < H ; -
2012 ha | Period | Epoch | Stage Estgge ? : 1005 Verga, 2004 etal., 2007 Leckie, 2011
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YL s e gstal o jall AUl Basialysdl) ciaatial dsbal) ALl AElay) slalias 14 JSA)

i Age Abawi and Abawi and Ayyad etal., |Gh tal.,| Fadheletal
Ghafor, 1993 ° Al-Khafaf yyad etal., anem etal., “
e(fraaldszlgqn 3 = Present study hEIlEo_rlraq Mahmoed, 2000 | Hammoudi, 2008 2014 NaE Traq 1996 2012 2014
& @Qﬁ %@c& B N. Iraq N.E. Iraq Egypt Syria Northern Tunisia
[ .
T Rotalipora Rotalipora Rotalipora Rotalipora Rotalipora Rotalipora
E cushmani Rotalipora cushmani cushmani cushmani cushmani cushmani
2 é 2t | appenninica — I
© - N otalipora E N
—J 8| = - E & e
s = |- AM‘S%[ H‘g‘--' Rotalipora reicheli Barren M'SS.-L"Q
o ini . ) ]
= | Thalmaninnella apg ;’;;g;fa Rotalipora Rotalipora Rotalipora
0 | globotruncanoids brotzeni brotzeni globotruncanoides .
100.5 —— &
Hedbergella Rotalipora Rotalipora Ay e‘}ﬂ}
£ washitensis appenninica | appenninica | Rotalipora
2 ] ticinensis
3 Rotalipora
] ticineusis
U % o o
4 Pseudothal- Psusdothah- Rotaly
g % r::;‘-'r;o.'m g % [sr;:mcr‘lc;zr g § sub:f:'nufnr.:‘s
[ icinensi: © 5| subticinansis @
=5 |58 & |58 Baren  |§ S
&2 = 8l Ticinena 52 E 8l ricinena & = B ricineta
< U P s - @ | prasticinensis v@ @ x| praeticinansig
] & Ticinell &
@ - & icinella .
=l ﬁqrne;!a o« primula Ticinella Tﬂge?:
= primuta Ticinella primula primu
- » roberti Ticinella
@ Barren & 77 |madecassiana
w & ~ Missipg - M:crohed?’ergeﬂa
113.0 & — — fiSchi
& | § | Paraticinella M-'SSU-"Q Ticinella Faraticinella
Z | B |eubejaocuensis S TR | bejaouaensis leubejaouaensiy

5200 0265 (g gstall o hall Aalall il odl) fpmaial Abald) A0k ki) slalias :5 JSa
Aglaally LadBY) luball (e desana g )l Al



SEo . (oY) = Jaa) ali Q1) sV (s e oY1 eall Aalall ivialsall 4slal) 480

Glatiiiay)
3515 Balall goalia )l Jallly (Jlal) lislal el (po sVl (55 n el 1 il ]
c D () jaally guall jaall Glads ae dalaia 0 aaYl = eadl il

SV VU sS8 (ge Je Y1 eiall a5 AUl Divialysill Cihaatial awsill sl e lalae) -2

(Paraticinella a1 I 28Y) e oay (las oy Agba 8Lk Akl dues
Biticinella breggiensis Zone " ¢« Ticinella primula Zone<eubejaouensis Zone
Ticinella praeticinensis Subzone", <Pseudothalmanninella subticinensis Subzone

la2s  Thalmanninella globotruncanoides Zone, and Rotalipora cushmani Zone)
abdl = a1 el s abidl glal) el e siae el 058

il alaal)

Abawi, T. S., and Hammoudi, R. A., 2008. Biostratigraphy of the Balambo
Formation (Lower Cretaceous) in Jebel Azmer - Sulaimaniya Area,
Northeastern Irag. Iragi Journal of Earth Sciences, Vol. 8, No. 1, pp. 24 - 33.

Abawi, T. S., and Mahmood, S. A., 2000. Biostratigraphy of the Dokan Formation
(Upper Cretaceous) in the Subsurface Section Jambur Well. No. 46, Northern
Irag. Raf. Jour. of Science., VVol. 11, No. 1, pp. 85 - 89.

Al-Khafaf, A. O. S. R., 2014. Biostratigraphic Contribution to the Differentiation
of the Lower — Middle Cretaceous Units in the Imbricated Zone of Sulaimani

Governorate, Kurdistan Region, NE Iraq, Unpublished Ph.D. Thesis,
University of Sulaimani.

Ayyad, S. N., Abed, M. M., and Abu Zied, R. H., 1996. Biostratigraphy and
correlation of Cretaceous Rocks in Gebel Arif EIl-Naga, northestern Sinai,
Egypt, based on planktonic foraminifera. Cretaceous Research, Vol. 17,
pp. 263 - 291.

Bellen, R. C. van, Dunnington, H. V., Wetzel, R., and Morton, D., 1959. Lexique
Stratigraphique International. Asie, Irag, 3(10a), 333p.

Borsetti, A. M., 1962. Foraminiferi planctonici di una serie Cretacea dei Dintorni
di Piobbico (Prov. Di Pesaro). Geophysical, Geological Series 2, 29, pp. 19-75.

Caron, M., 1985. Cretaceous planktonic foraminifera, in Bolli, H. M., Sanuders, J.
B., and Perch-Neilsen, K. (Eds.), Plankton Stratigraphy. Cambridge University
Press, Cambridge, UK, pp. 17 - 86.

Fadhel, M. B., Zouaghi, T., and Youssef, M. B., 2014. Radiolarian and Planktic
Foraminifera Biostratigraphy of the Early Albian Organic Rich Beds of



Sl game dale 5 laal) Lol Gl 52

Fahdene Formation, Northern Tunisia. Journal of Earth Science, Vol. 25,
No.1, pp. 45 - 63.

Ghafor, 1. M., 1993. Planktonic Foraminifera ranges in the Balambo Formation
(Albian-Turonian) in Sulaimanya, Azmar region, Northeastern Irag, Journal of
Zanco, Special Issue, 2nd scientific conference of Salahaddin University,
pp. 30 - 40.

Ghanem, H., Mouty, M., and Kuss, J., 2012. Biostratigraphy and carbon —isotope
stratigraphy of the uppermost Aptian to Upper Cenomanian strata of the South
Palmyrides, Syria. Geoarabia, Vol. 17, No.2, pp. 155 - 184.

Gonzalez-Donoso, J. M., Linares, D., Caron, M., and Robaszynski, F., 2007. The
rotaliporids, a polyphyletic group of Albian-Cenomanian planktonic
foraminifera. Emendation of Genera. Journal of foraminiferal Research,
Washington, Vol. 37, No. 20, pp. 175 - 186.

Huber, B. T., and Leckie, R. M., 2011. Planktic Foraminiferal species turnover
across Deep-Sea Aptian / Albian Boundary Section. Journal of Foraminiferal
Research, VVol.41, No. 1, pp. 53 - 95.

Lehmann, R., 1966. Les Foraminifere pelagiques du Cretace du basin cotier de
Tarfaya. 1. Planomalinidae et Globotruncanidae du sondage de Puerto Cansado
(Albien superieur, Cenomanien inferieur). Notes et Memoires du Service
Geologique du Maroc, Vol. 175, pp. 153 - 167.

Longoria, J. F., and Gamper, M. A., 1974. Albian planktonic foraminifera from the
Sabinas Basin of northern Mexico, Actes du Vlie Colloque Africain de
Micropaléontologie, Tunis, Vol. 28, pp. 39 - 71.

Moullade, M., 1966. Etude Stratigraphique et micropaleontologique du Crétacé
inférieur de la °“ fosse vocontienne ’’. Documents des Laboratoires de
Géologie de la Faculté des Sciences de Lyon, Vol. 15, pp. 1 - 369.

Moullade, M., 1974. Zones de foraminiferes du Crétace inferieur mesogéen.
Compte Rendu Hebdomadaire des S¢ances de 1’ Académie des Sciences, Paris
(Série D) 278, pp. 1813 - 1816.

Postuma, J. A., 1971. Manual of Planktonic Foraminifera, Elsevier Publishing
Company, Amsterdam, 420 p.

Premoli Silva, 1., and Sliter, W. V., 1995. Cretaceous planktonic foraminiferal
biostratigraphy and evolutionary trends from the Bottaccione Section Gubbio,
Italy. Palaeontographica Italiana, Vol. 81, pp. 2 - 90.

Premoli Sliva, I, and Verga, D., 2004. Practical Manual of Cretaceous
Foraminifera. International School on Planktonic Foraminifera, 3 Course:
Cretaceous. In Verga, D., and Rettori, R., (Eds.), Universities of Perugia and
Milan. Tipografia Pontefelcino, Perugia, Milan, Italy, 283 p.

Sigal, J., 1966. Contribution a’ une monographie des Rosalines 1. 1€ genre
Ticinella Reichel, souches des Rotalipores, Eclogae Geologicae Helvetiae,
Vol. 59, pp. 187 - 217.

Sissakian, V. K., 2000. Geological map of Irag. Sheet No.1, Scale 1:1000000, 3rd
edit. GEOSURYV, Baghdad, Iraq.



33, (oY) = Jaa) ali Q1) sV (s e oY1 eall Aalall ivialsall 4slal) 480

PLATE 1
Fig. 1la: Blefuscuiana aptiana (Bartenstein), Spiral side, Sample No. 72.

Fig. 1b: Blefuscuiana aptiana (Bartenstein), Side view, Sample No. 72.

Fig. 1c: Blefuscuiana aptiana (Bartenstein), Umbilical side , Sample No. 72.
Fig. 2a: Blefuscuiana excelsa (Longoria), Spiral side, Sample No. 60.

Fig. 2b: Blefuscuiana excelsa (Longoria), Side view, Sample No. 60.

Fig. 2c: Blefuscuiana excelsa (Longoria), Umbilical side, Sample No. 60.

Fig. 3a: Blefuscuiana gorbachikae (Longoria), Spiral side, Sample No. 59.
Fig. 3b: Blefuscuiana gorbachikae (Longoria), Side view, Sample No. 59.
Fig.3c: Blefuscuiana gorbachikae (Longoria), Umbilical side, Sample No. 59.

Fig. 4a: Paraticinella eubejaouaensis (Randrianasolo and Anglada), Spiral
side, Sample No. 64.

Fig. 4b: Paraticinella eubejaouaensis (Randrianasolo and Anglada), Side
view, Sample No. 64.

Fig. 4c: Paraticinella eubejaouaensis (Randrianasolo and Anglada), Umbilical
side, Sample No. 64.

PLATE 2
Fig. 1a: Microhedbergella pseudoplanispira Huber and Leckie, Spiral side,
Sample No. 71.

Fig. 1b: Microhedbergella pseudoplanispira Huber and Leckie, Side view,
Sample No. 71.

Fig. 1c: Microhedbergella pseudoplanispira Huber and Leckie, Umbilical side,
Sample No. 71.

Fig. 2a: Microhedbergella renilaevis Huber and Leckie, Spiral side, Sample
No. 63.

Fig. 2b: Microhedbergella renilaevis Huber and Leckie, Side view, Sample
No. 63.

Fig. 2c: Microhedbergella renilaevis Huber and Leckie, Umbilical side,Sample
No. 63.

Fig. 3a: Muricohedbergella simplex (Morrow), Spiral side, Sample No. 74.
Fig. 3b: Muricohedbergella simplex (Morrow), Side view, Sample No. 74.

Fig. 3c: Muricohedbergella simplex (Morrow), Umbilical side, Sample No. 74.
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Fig. 4
Fig. 4
Fig. 4

a5}

: Ticinella primula Luterbacher, Spiral side, Sample No. 69.

(o

: Ticinella primula Luterbacher, Side view, Sample No. 69.

(@)

: Ticinella primula Luterbacher, Umbilical side, Sample No. 69.

PLATE 3
Fig. 1a: Biticinella breggiensis (Gandolfi), Sample No. 75.

Fig. 1b: Biticinella breggiensis (Gandolfi), Side view, Sample No. 75.

Fig. 1c: Biticinella breggiensis (Gandolfi), Sample No. 75.

Fig. 2a: Microhedbergella rischi (Moullade) emend Huber and Leckie, Spiral
side, Sample No. 71.

Fig. 2b: Microhedbergella rischi (Moullade) emend Huber and Leckie, Side
view, Sample No. 71.

Fig. 2c: Microhedbergella rischi (Moullade) emend Huber and Leckie,
Umbilical side, Sample No. 71.

Fig. 3a: Pseudothalmanninella subticinensis (Gandolfi), Spiral side, Sample
No. 77.

Fig. 3b: Pseudothalmanninella subticinensis (Gandolfi), Side view, Sample
No. 77.

Fig. 3c: Pseudothalmanninella subticinensis (Gandolfi), Umbilical side,
Sample No. 77.

Fig. 4a: Ticinella praeticinensis Sigal, Spiral side, Sample No. 75.
Fig. 4b: Ticinella praeticinensis Sigal, Side view, Sample No. 75.

Fig. 4c: Ticinella praeticinensis Sigal, Umbilical side, Sample No. 75.

PLATE 4
Fig. 1a: Favusella washitensis (Carsey), Spiral side, Sample No. 87.

Fig. 1b: Favusella washitensis (Carsey), Side view, Sample No. 87,

Fig. 1c: Favusella washitensis (Carsey), Umbilical side, Sample No. 87.

Fig. 2a: Praeglobotruncana delrioensis (Plummer), Spiral side, Sample No. 81.
Fig. 2b: Praeglobotruncana delrioensis (Plummer), Side view, Sample No.81.

Fig. 2c: Praeglobotruncana delrioensis (Plummer), Umbilical side, Sample No.
81.
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Fig. 3a: Praeglobotruncana stephani (Gandolfi), Spiral side, Sample No. 82.
Fig. 3b: Praeglobotruncana stephani (Gandolfi), Side view, Sample No. 82.

Fig. 3c: Praeglobotruncana stephani (Gandolfi), Umbilical side, Sample No.
82.

Fig. 4a: Thalmanninella globotruncanoides (Sigal), Spiral side, Sample No.
79.

Fig. 4b: Thalmanninella globotruncanoides (Sigal), Side view, Sample No.
79.

Fig. 4c: Thalmanninella globotruncanoides (Sigal), Umbilical side, Sample
No. 79.

PLATE 5
Fig. 1la: Praeglobotruncana gibba Klaus, Spiral side, Sample No. 87.

Fig. 1b: Praeglobotruncana gibba Klaus, Side view, Sample No. 87.

Fig. 1c: Praeglobotruncana gibba Klaus, Umbilical side, Sample No. 87.
Fig. 2a: Rotalipora cushmani (Morrow), Spiral side, Sample No. 83.

Fig. 2b: Rotalipora cushmani (Morrow), Side view, Sample No. 83.

Fig. 2c: Rotalipora cushmani (Morrow), Umbilical side, Sample No. 83.
Fig. 3a: Rotalipora montsalvensis (Mornod), Spiral side, Sample No. 87.
Fig. 3b: Rotalipora montsalvensis (Mornod), Side side, Sample No. 87.

Fig. 3c: Rotalipora montsalvensis (Mornod), Umbilical side, Sample No. 87.
Fig. 4a: Thalmanninella deeckei (Franke), Spiral side, Sample No. 83.

Fig. 4b: Thalmanninella deeckei (Franke), Side view, Sample No. 83.

Fig. 4c: Thalmanninella deeckei (Franke), Umbilical side, Sample No. 83.
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