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1-Introduction

During the Early to Middle Cretaceous, the northern Tethyan area was covered by a shallow sea, resulting
in the deposition of the carbonate Urgonian-type sediments. Urgonian carbonate platforms contain valuable
information about biotic crises, climatic events, sea level fluctuations, and sedimentological changes (Simo
et al. 1993). They provide valid evidence of the growth or destruction of the carbonate platform in the
Tethyan margin. Lower Cretaceous rocks are outstanding in Iran from the stratigraphic and paleontological
points of view. Due to their extensive outcrops and rich fossil content, these rocks allow for detailed studies
of their fauna. Outcrops of Early to Middle Cretaceous marine sediments are well-exposed in the Kerman
region of Central Iran and have been the subject of stratigraphic and paleontological studies (e.g., Ahmadi
et al., 2010; Asghari, 2015). No evidence of planktonic Foraminifera has been reported in all previous
studies. The microfossils herein studied are interesting because planktonic foraminifers are reported for the
first time in the early Cretaceous Kerman region.

2-Material and methods

The material of this study comes from one section located in a 40 km northeastern Rafsanjan city, named
Gezeresh section. Access to the studied stratigraphic section is possible through the asphaltic road of
Rafsanjan-Ouderj-Gezeresh. This stratigraphic section is located at a distance of approximately 2.3 km
northwest of Gezeresh village.

The samples were collected at an average interval of 1 to 3 m. Both benthic and planktonic Foraminifera
described here were extracted from harder lithologies. The 100 thin sections were prepared for the
foraminiferal examination. The faunal preservation is good, which permits precise identification; the
biostratigraphic scheme is based on the benthic and planktonic foraminiferal stratigraphic ranges.

Determinations of Foraminifera are recognized using Loeblich and Tappan, 1988; Premoli Silva and
Verga, 2004; Veli¢, 2007; Schroeder et al., 2010; Ghanem et al., 2012, 2013. The biozone concepts
correlated with those from other Tethyan areas the authors mentioned above proposed.

3-Results and discussions

The Cretaceous succession of the Gezeresh section disconformably overlies Jurassic limestones (Vahdati
Daneshmand, 1995). The studied stratigraphic section mainly comprises two informal units: The lower and
upper units. The lower unit is composed of a 53 m thick succession of colored marls, shales, and siltstones
intercalated with a few limestone intercalations (mudstone and wackestone with planktonic Foraminifera,
oligosteginid and radiolarian). The upper unit is predominantly composed of fossiliferous limestones with
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intercalation of marls that form cliff walls. Benthonic Foraminifera (especially orbitolinids) include the
common fossils, while peloids are the most critical non-skeletal grains.

3-1- Biostratigraphy

According to the studies of thin-sections and identified taxa, six foraminifera biozones, including one
planktonic biozone, "Hedbergella spp. Assemblage Zone," and five benthonic biozones, "Palorbitolina
lenticularis Zone," "Praeorbitolina spp. Assemblage Zone," "Mesorbitolina parva Zone," "Mesorbitolina

texana Zone," and "Mesorbitolina subconcava Zone" are determined and described as follows:

1) Hedbergella spp. Assemblage Zone
This biozone is defined by the first occurrence (FO) of Hedbergella similis to the first occurrence (FO) of
Palorbitolina lenticularis. This biozone has a regional value and represents the early Barremian age. In this

interval, the Hedbergella spp. are frequent. Common foraminifers of this biozone include:

Hedbergella similis, Hedbergella sigali, Hedbergella aptiana, Hedbergella occulta, Hedbergella sp.

The first occurrence of Hedbergella similis is recorded as early Barremian taxa (Premoli Silva and
Verga, 2004; Omana et al., 2005). Also, Hedbergella occulta, H. sigali, and H. aptiana were recorded from
Barremian successions of Southwestern Mexico (Omana et al., 2005), Central Italy (Coccioni et al., 1992)

and Iran (Zolfaghari et al., 2016).

2) Palorbitolina lenticularis Zone

This biozone is described by Palorbitolina lenticularis's first appearance to Praeorbitolina cormyi's first
appearance. It is a global biozone and is reported from the late Barremian-early Aption of southeastern
Europe (Velic 2007), eastern Arabian Plate (Schroeder et al. 2010), east Syria (Bachmann and Hirsch,
2006), and Iran (Buccur et al., 2013; Taherpour Khalil Abad et al., 2015). The measured thickness of this
biozone is about 13 m. Lithologically, it is characterized mainly by medium to thick-bedded fossiliferous

cream and grey limestone .

3) Praeorbitolina spp. Assemblage Zone:

The concurrent ranges of Praeorbitolina cormyi, Praeorbitolina claveli, and Praeorbitolina wienandsi
characterize the biozone. Praeorbitolina cormyi is a widespread taxon in the late early Aptian of the
Tethyan realm (Schroeder et al., 2010; Schlagintweit et al., 2013). According to Schlagintweit et al. (2013),

the age range of Praeorbitolina claveli coincides with Praeorbitolina cormyi.

4) Mesorbitolina parva Zone

This biozone is described by the interval between the first appearance of Mesorbitolina parva and the first
occurrence (FO) of Mesorbitolina texana. Lithologically, it is characterized mainly by medium to thick-
bedded grey limestone. This biozone is located in the middle part of the section and suggests an early Late

Aptian age.

5) Mesorbitolina texana Zone

This biozone is defined by the FO of M. texana. to the FO of M. subconcava. This biozone spans the latest
Aptian-late Albian stratigraphic interval. Benthic foraminiferal taxa (particularly orbitolinids) are well
distributed in this biozone. The biozone is mainly composed of 36 m cream to massive grey limestone. M.
texana exhibits a stratigraphic range as uppermost Aptian-Upper Albian in the Tethyan and Adriatic realms
(Arnaud-Vanneau, 1998), late Late Aptian in the southeastern European Karst Dinarides (Veli¢, 2007,
Loeblich and Tappan, 1988) and late Late Aptian in the Syria and Arabian Plate (Schroeder et al. 2010).

6) Mesorbitolina subconcava Zone
This biozone is defined by the first occurrence (FO) of Mesorbitolina subconcava to the first occurrence
(FO) of Mesorbitolina aperta. The thickness of this interval in the studied stratigraphic section is about 69
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m and is mainly composed of fossiliferous limestones and thin marls at the top. This biozone has a regional
value and represents the late Late Aptian- Middle Albian age for the studied deposits. It is also presented
by Schroeder et al. (2010) from Lower Cretaceous successions in the Arabian plate and Ghanem et al.

(2012, 2013) from Early Albian of Syria and Iran.

3-2- Paleoecology

Foraminifers are one of the most widely used groups of organisms for studying marine environments and
reconstructing paleoenvironments (Alperin et al., 2011). In modern environments, the distribution of
Foraminifera is related to the physical, chemical, and biotic variables, such as depth of water, substrate,
temperature, dissolved oxygen concentration, salinity, carbonate saturation, nutrient supply (both biotic and
abiotic), substrate, and wave and current activity. There were probably similar conditions in the Mesozoic

and Cenozoic periods (Hohenegger, 2004).

Foraminifera and calcareous algae are very abundant and diversified in the studied section. The lower
unit is characterized by having radiolarian, calcisphaerulids, and r-selected hedbergellids, reflecting
nutrient-rich/eutrophic marine environments (Leckie et al., 2002; Luciani et al., 2006; Kump et al., 2009).
At the upper unit, benthonic Foraminifera (mostly cone-shaped orbitolinid) and calcareous algae are the
most frequent fossils, and peloids are the most critical non-skeletal grains. The fossil assemblage indicates
precipitation in a shallow marine environment above the normal wave base, with normal salinity, stable
temperature conditions, and good seawater oxygenation within the euphotic zone in the open marine
platform.

4- Conclusion

The deposits of the northeast of Rafsanjan preserved a rich and diverse association, mainly composed of
planktonic Foraminifera at the lower part and larger benthic Foraminifera at the upper part, which are
investigated and illustrated for the studied succession. The bio-associations in the Gezeresh succession
made it possible to construct a composite biozonation based on benthic and planktonic Foraminifera. Six
zones are proposed for the studied section: the Hedbergella spp. Assemblage Zone, Palorbitolina
lenticularis interval Zone, Praeorbitolina spp. Assemblage Zone Mesorbitolina parva Zone, Mesorbitolina
texana Zone, and the Mesorbitolina subconcava Zone. A Barremian/? Early Cenomanian age suggests the

studied succession based on the ranges of index species that are well-determined in the Tethyan area.

Well-developed pelagic foraminifers and oligosteginids support an open marine paleoenvironment for
the lower unit of the investigated area. Whereas, based on the identified foraminifers and calcareous algae,

the paleoenvironment of the upper unit is related to the shallow water platform.
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S e Wl (Omana et al, 2005) ;56 o,¢
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Schroeder ) s, 31 aman 5,8 Jlod § o,e Soby Gydn g
Bachmann and Hirsch, ) « 5. &5 «(€t al. 2010
S5y Olrl 3l 09y Sy Gl 58 olnl o ol (2006
&85, w515 «(Yazdi-Moghadam and Amiri, 2010)
Taherpour Khalil ) ¢ls 4.5 5 (Yavari et al., 2017)
095 Cam s Opl el o0l 3155 (Abad et al., 2015a, b
"oy S raten 5130 5 (o0 At Lo g )l e L
<.l Palorbitolina lenticularis 4is5 -yg35 s ool slo
ol aleige paseia ) (95 Sy il Gl 9 Ol 5 &S
middle Late ) ‘yewo creo,b Lawlgl jo et <L o 4368
Bachmann and Hirsch, ) ss5 . el (Barremian

loled (s $lag) 9 )18 dez Camiy ¥
ol dxlllan (oo y0 ol
2 S5 ablie 53 » (orSSoe Slilhs 31 Jol> b
5 o PV gt ghloges 5l S A g iz O (olulid
Shass ¥og e Vo S Gldie, S asS P
550l As slap b 5l (B 4wl e aasty SasS
L oolyod (pizmen caiload ooiS paai a4 YUY lacoly
Gt sl 3l (S 0 5 (Sel GlaSilr 4555 asgacs
ORRR Egdge &5 W)y n (293 (SoyeS 9 Syl
il oo s

OB e (95w9Sen laos,> 5l elail da Jsal,
95 (Lol o g LaladS 90 o 3959 2 dadgrg a8 (Gl 1)
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Schroeder and Neumann, 1985; ) aile g5 g oSS

Simmons, 1994; Simmons et al., 2000; Schroeder
5 o dgi ) sl awslie (et al., 2010; Velic, 2007

Sl (Sloe 4l S 0,85l sloolliins 5 (gramg 0 S
Pittet) axis olsls o a5l Geos slodame b 55U >l
o 6K A cewj ¢lp il o (et al, 2002
Coowo 4y 02l 5l o i oo Lol sla g jcany )
il o le ol
Hedbergella spp. Assemblage (ygjcums j -1-F
Zone
0Ny sl I ebbaiigs col asdllas by caclE (o
Ol 5ol geis, Sal 5l (S sleal le b ol en
Aol elS paa jslis olpise, Ratigs cpl (Sol slaal
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-aig ,o Lle Lol ol 3 =0 (SChroeder, 1965) (,.ls )8
5 (uppermost Bedoulian) ) ;g (ise o5 e slo
(late Bedoulian-Gargasian)  yewlS,5- s g
Mancinelli and Chiocchini, 2006;) ool oasd
sleatiy 5l 5 1,31 5 (Schlagintweit et al. 2013 a, b
(Yazdi-Moghadam et al., 2017) yJga - cyion el
sads 5,135 (Bucur et al., 2019) ydsas - o)l 35l
o S okes s Debarina hahounerensis «s8 .col
aib o (Late Barremian/Aptian) .ol pews o)l

(Arnaud- Vanneau and Sliter, 1995)

Praeorbitolina  spp. 09wy  -Y-¥

Assemblage Zone
late Early) oot ool Al o b o055 Sy ol
et Praeorbitolina > B aiss |50l L (Aptian
Praeorbitolina  s®aisS 95 cams) cpl 0 00,5 (oo
Praeorbitolina 4 claveli, Praeorbitolina cormyi
(Vavo) Schroeder L 3.k .00 ,5 o ol Wienandsi

i ol QUL isw 4 Praeorbitolina .
O3-St S Praeorbitolina cormyi 465 .o ls olazs!

O S 0w &5 sl s Sl 50 00,758 @95 L
Masse, ) el (late Bedoulian) e oo 4 sgase
2003; Schroeder et al., 2010; Schlagintweit et al.,
L ;- Praeorbitolina claveli 445 . 0,05 (20134

Schlagintweit et) o ,ls il Praeorbitolina cormyi
.@l., 2013b

Hlassle (g5 ol S Sy o2 Glsy nlo

Novalesia conucopia, Charentia cuvillieri,
Vercorsella scarsellai, Haplophragmoides
joukowskyi, Glomospira urgoniana, Derventina
filipescui, Pseudocyclammina hedbergi,
Rectodictyconus  giganteus, Praechrysalidina
infracretacea, Istriiloculina eliptica,
Neotrocholina sp., Orbitolinopsis?  simplex,
Pseudolituonella recheli, Dictyoconus
pachymarginalis, Cuneolina pavonia,
Pseudolituonella gavonenis, Flabellammina sp.,
Falsogaudryinella tealbyensis, Mayncina
bulgarica, Montseciella arabica, Palorbitolina
lenticularis, Vercorsella arenata.

ly €55 onl hseb 555 s el g5y » llas (2006
Simmons, 1994;) wle oo 9wl Cyn o)l Lol
Palorbitolina lenticularis .(Simmons et al., 2000
S gloaiss 5l g eubidanz 5l e Sl 455 S0
iy oAl 3 (o a5 ol ol bodii) o,
2 (O399 oy el B ey )l 0oy 5o (55
Husinec 2001; Vilas et ) ail co (s adg> pasls yus
ol 4> 31 .@l. 1995; Schroeder et al. 2010
ol ewbbas s o dgl (Granier et al., 2013) soy0>
Jdo @ w565 pl .l ooy palS s eyl U1, 4568
e ylys o )85l oUly) Sas e S
o3k 3 038 )90 w4 (Sl S35 shilo 5 e
28l plaz Ui aled ;0 Gy il — et 00k S
o (Taherpour Khalil Abad et al., 2015a, b) 545 o
Ol m Oy eyl alllae S50 (B 50 (395 Cem
085 Sy ol b e sl oals 28,5 a5 50 (el

Sl o aseine Praeorbitolina cormyi «s35 sebs

Bl o be 095 Semy orl 5 35290 lrdie, e

Simplorbitolina sp., Orbitolinopsis simplex,
Iragia  simplex,  Pseudolituonella  recheli,
Marssonella trochus, Dictyoconus
pachymarginalis, Pseudocyclammina sp.,
Mayncina  bulgarica, Pseudolituonella  sp.,

Montseciella arabica, Scythiloculina bancilai,
Rumanoloculina pseudominima.

51 &> Palorbitolina lenticularis <5 , oglle

53 Slihd SRS mlenl Cosal 5 0l 03yl glaaisS
s/ Montseciella arabica 455 .a5,ls oo ,S3  w 0gae
Ol GNIT oy eyl sloaiings ouls 4Ll laassS
asb o (late Barremian to lowermost Aptian)
Iragia 4,5 .(Masse, 2003; Schroeder et al., 2010)
(late Bedoulian) yews crdgos sogame 4o 5 SiMplex
(Masse, 2003; Bucur etal., 2019) s,ls awg (b i
ol sleaays ;| Paleodictyoconus actinostoma 445
(\av#) Arnaud-Vanneau and Schroeder Lwgs i
ol (2013a) a5 Schlagintweit 4 oo 5,055
late Bedoulian: the ) :yew cydgas slvaciys 51, eSSt
455 ailes S 5,155 (upper part of the early Aptian
—odgs e 5l lawl 55 Dictyoconus pachymarginalis
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Palorbitolina lenticularis, Dictyoconus
pachymarginalis, Nautiloculina oolithica,
Pseudolituonella recheli, Pseudocyclammina sp.,
Scythiloculina bancilai, Ammobaculites celatus,
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Falsogaudryinella tealbyensis, Valserina
broennimanni.
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Fig. 3. Biostratigraphy column, distribution of foraminifera and introduced biozones in studied section.
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Orbitolina (Mesorbitolina) texana .(Veli¢, 2007
4,9 ol «(Schroeder et al. 2010) s, <L, Zone
a5l ol >lg 5l 6 ke 9 (Ghanem et al., 2012)
59 byl aisle 9 (Hosseini et al., 2017) Ssg00 dilaie
b e Jolee (Yavari et al., 2017) ais o o ,5T5
uppermost late ) s crinl S5l g5 Canay onl o
Schroeder et al. 2010, Ghanem et al.,) <! (Aptian
(2012
Mesorbitolina subconcava gy -£-¥
Zone

e Y e
45  ,eb L Mesorbitolina subconcava
ol sleaiigs 0.5 » » o 1, Mesorbitolina aperta
e U basgin Sy (65285 5 05 oSl jl g5 Co
95 728925 ) 4 @lagle 5l I3 slaal Lol e 40l
o VE Calies 4y (slosed & hlate ol sBceand o
ol 5o oddete)l ohg 655 lpdie, lead fSias
Bl (5 (9% 4 g5 S

511, M. subconcava 45 (Y« +A) ), Sea 3 Bucur
30 Slygu g 550 (Late Aptian) e ool slaaiiys
ol opl e (Y2 V) Veli€ ain S 5)155 Slegy o ye Jlos
S Sle § iy el | Sl pol a5 o 1) g5 Cans
Oy el 1 o (VAT 5 YY) )], Se2 g Ghanem .sges
43 500 Zlge) a5 g ol yally gz slaatigd o T sl
O (PO 3 5 Loyl 058 oz 0 aid Sk o
s d1 G g (Schroeder, 1975) jalb yuo op]
b oo aslsl (Peybernes, 1976)

(V) ) o, Ko g ScChroeder gos yg5 Cons s (wleol
POy Jobae lo S e il 5o (95 S
uppermost Late ) Sl cudl 1ol B o] (25
5 0,5 o o 1, (Aptian to early Middle Albian
5 (Gl 055) (0035 slawsile 5l g5 Cemas cnl 55 Ol
Schroeder et al. ) coul s (5,155 (CitSile 055) (\b,lo
el Al o a0 ol aslllas 950 i yo (2010
O I FOSOU [ R

33 Sy o8 (hed asslr 0 oad plulid (s,

10903 o)Ll 5 (Sladiged 4 (g oo (g5 Camny ()

Mesorbitolina texana Zone (g jcoww ; —~6-F
Sy B g 00 £9,5 60 WYY (sl 5l (g5 0]

m AL elidaly S i 51055 g0 p o ) (65 VA0
Sy a4 sloogs bl lawgio slocSal 5l g5 Cay opl slo

b o9y oy nl G S0 e S5 (5SS g 08
5 9 Orbitolina (Mesorbitolina) texana «s5 sl

Orbitolina <5  ,sa> Jdol L o SUL
20,5 o axie (Mesorbitolina) subconcava
oS S0l g s wULI o Mesorbitolina texana
s,ls uppermost Aptian-Upper Albian .1,
Slaslnae axb o 4558 opl (Arnaud-Vanneau, 1998)
e lalgl )0 gl 0 ye Cgiz joaS Jl jo o ls (S
S,ls dalol (W, slrogS) Gleo ol LL G g ol oy
(Schroeder et al. 2010)

(Al o)) byl 3,0 iz j0 AgS (pl (S oS

VEli€, ) Gy o] Sl asm ey 5 0y o585
2007; Loeblich and Tappan, 1988; Schroeder et al.
el 00 5,155 (2010; Ghanem et al., 2012

95 % 09) Sy (2l bodsin lehs 4 (385 s,
Sloo)lgw 5o 51 25 Olisse) dsgerme )ls A S

A (595 S (2l )0 39250
Mesorbitolina lotzei, Lenticulina sp., Gaudryina
sp., Valserina broennimanni, Simplorbitolina
manasi, Orbitolina  (Mesorbitolina)  parva,
Haplophragmoides joukowskyi, Nezzazata sp.,
Paleodictyoconus sp., Rumanoloculina
pseudominima, Glomospira urgoniana,
Derventina filipescui,, Praechrysalidina sp.,
Praechrysalidina infracretacea, Neoiragia? sp.,
Dictyoconus sp., miliolids, Istriiloculina eliptica,
Simplorbitolina sp., Spiroloculina cretacea,
Pseudocyclammina hedbrgi, Cuneolina sp.,
Neorbitolinopsis conica, Pseudolituonella recheli,,
Mesorbitolina sp., Cuneolina camposaurii,
Coskinolinella sp., Melathrokerion valserinensis,
Marssonella  trochus, Cuneolina  pavonia,
Pseudocyclammina sp., Mayncina bulgarica,
Pseudolituonella sp., Rumanoloculina
pseudominima, Paleodictoyconus cf. cuvillieri.

Mesorbitolina texana partial range L g5 Cow; ol
Loeblich and Tappan, 1988; ) sl ol »,a5U, zone
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@ ausly LT 20595 Ges (Murray, 1991) siiwa o5 slo
56 e LT b e o oSl 55 390 45 el (5,98
Jole 85 Oldiey wwn JSE Gy p e
wolyd s o e pewley Gl 1) e Il Seelinog,ue

SiS s 6,5 lratug b Laie 31 plaly o)l
S L oSt 5 S50 slaatug, 5 o, sladame ;Silo
Mﬂ;pgﬁlj&uhﬁm}%m‘wq@
(Haynes, 1965)

13 b ST (Sl 5 355, 00 anlllas o 5
o Jondg Sn cnl Dlpi 9 (SaiSTn i)l jpa Ul g5 4
S Gl Sy b olyen waled 5 By Job 5
el (6 09y Lo 5o a0 s Ol s 1 650

el Olpsey alllae Syge by py R 59
3 SNl Slass ol jen 4y b Jesol) 5 Loy 5 oS!
Slae) joaS Wil jpas Cngy )l Olalad o S ] ,050,
syax gy als S8l aileads cuiSTy 5, aily ol Sl
5k by bz 5o (685w, ;0L 5L 5Ly sl sUgd
r) oelS pae b Cus )b 55lids olisis); Olol 2 Hgam ool
Slge 4y UL swyiws Lulps ,o (selected hedbergellids
Leckie, 1987; Premoli ) UL o oJgs Jwly 5 (sdne
&by lase 4 5 90,5 o ol (Silva and Sliter, 1999
1987; Premoli Silva and Sliter, 1999; Luciani et al.,
(2006; Kump et al., 2009

ale> ;I Hedbergella — o> il sloass
Hedbergella delrioensis 4 Hedbergella planispira
Eicher ) scews byo of Jby )50 asls Basls
(and Worstell, 1970; Leckie, 1987

e sl 585 olzg, hn GBS m )9
Sl & daBl (S 50 Ladd 5l G359, 9 ims oo JoSiS
INCR NRSPW:E UV R vowe

Mesorbitolina ,.ls 5,5 g5 ol sss, basl opl jo
P35S 5 5 e Sz (SzsS (5S Olis; SR s
OIS 5 Ll po it 5 Jendy Slo sloos > ol e 4y
S35 Ol s i gin )l aes oo JSas |y (ol yolie
Lol S jod STl o5 a0 oSl b Cony o 5 S5

Orbitolinopsis sp., Novalesia producta, Valserina
broennimanni, O. (Mesorbitolina)  minuta,
Haplophragmoides joukowskyi, Nezzazata sp.,
Paleodictyoconus sp., Rumanoloculina
pseudominima., Praechrysalidina sp., Dictyoconus
sp., miliolids, Istriiloculina eliptica,
Simplorbitolina sp., Cuneolina sp., lIragia simplex,
Pseudolituonella recheli, Textularia sp., M.
trochus, Cuneolina pavonia, Vercorsella sp.,
Orbitolina sp., Rumanoloculina pseudominima.

Sl B 0 Y7 (sl 51 o (2UL o o
Conicorbitolina ;ysmee  asls  sloassS oy
conica,Orbitolina gr. sefini, Mesorbitolina aperta
S8l jga s azgi b digh oo jolls 05 Lo ol 4
A2 S5 @ cin 5l e ol gl eads ol Gl
A il Gige ol aS aeo e lias Lyl g Lol oz a8 3
Conicorbitolina .col polegin — s o] oo
S uilogin = pams ] Jolae s 0,8 CONICA,
Schroeder and Neumann, 1985; Simmons et al., )
Ologinrm s cpd] sloaiins 5l aaisS ol (2000
oyl Ssb «Shams et al., 2019) . 515 ase> s
4,90 el o4 4 (Babazadeh et al., 2010)
ekl jo cal ool j)155 (Ghanem et al., 2012)
B9% b Jond dsgorme b olyon (xSl 0l 59, SAn i
Loolssgy ol 3l P Sul azr o (ales o
50 0 55D (s gy 5l 5 S 5 sl oty Sis
sl
SIS Ogm ) b Gos Ol pd' 9 4 123 S5oleST -0
ooliinl )90 Slygzge (sloog,S (n Samws 5l (S Ol
"o 4 ns e Gileil g 2bys e lae aslllas ol
Sl 59,0 slalaza o (Alperin et al., 2011) sxil
St o2l Slge )53 Dol dod bawgs (53085 ()l @59
5 SSsiaie s 2S5 o0 S (Seelusgaee 55 s
Sl ALl 04>y wtelise aig, Um0 990
Hohenegger, 2000, 2004; Bou Dagher-Fadel, )
(2008

Oy, a5 wisls las (VAAA) e 4 Erbacher
eSS Gl b Gl Glse 4wl oo S
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ol 2 oslle (Flugel, 1982) wilazsly olazsl UL 455 L 5 1o
Gos SNle 1 5300850 9 85 v sbeaiss plejes jga>
w2 b GospS slalazme )3 Dlogge cnl 1) Cosl lanoes o
(Corliss and Chen, 1988) wisis 0 oass

3 Sl Gl L olpen olss, UL (SSUsS
@ Olwg)B g gy puls dacewdy), ozes U e
o5y oSy SeelSal Jlagsl c8l eglle
b Gos o5 e e UL Lido laativs ogints 5
5k by el Glhg adlaie )5 ol 6)90 5 (2l Ll
5 O Bt ojla) Sdg 5 oSl asgazme (nl 4y oS ol
(Omafia et al., 2019) sas oo arwgs

Lo 655 Slss adlllae 8y90 (i 3 (IS ek &
5 S S8l o 655 g pslid SUsd (ST eh e 03
bae Gl 55 G PS5 s lao sl ade
OF39) [ oginis 5 (s jlu; oligS (slao)99 )5 Lol e
50 e (6550 sl 5l S ash ail oo I ol
5 oml Sealinagyaen (5350 L sloo g0 gl 5 B 381 oyl
,ya> (Omafa et al., 2019) sl o UL (65,5 L sloe y90
o3l b (538 oyl 39, > 9 (Lithocodium) egsssS gl
57 QU Aol @l @l js (bt atug 9 S)n
Omanfia et al., ) aes o olis 1) lawgio Salog,iun
(2019

G5 A=

JSis ole g Sl S Sl )5 sloarags 5 5,55 Gop
Oy o 90 el S ulal oS el oul
S8 5 (Sal S S3L sloal Gle 5 o)k 51 JSiie)
HJB (58l 5 0 b SHL slaaU Lol o Sal Kw)
GUL i3 5o 5 55l (ley e AR )0 el o
5 oddgi)l oolgils olids, ey A 63 Gl
“oeesk Oliey bl eads adlas By e iy 2T
le p Sy 09) Se D el Gty Owilegint
Sy Lol Sl 2 (s 095 Dl 9 59ld Gl
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JP N Cemjed Sl 5Ls (Hottinger, 1997) sl
Silas o] aSisy5b 4 Cusly] sy Bae oarS S
Vilas s>y ol b adiies GoseS 5 Suds 595! slalayss
ol &S wiskiee (V43A) Birkeland 5 (1440) ) Ken 4
Slge SUL 899 b Sedgigre Lulpd )3 lapusls)ly See
3k lls Ll ams oo Lt oS aislod oo Con 52 e
ol )en 5 Vilas cladlas .ol 1) lae Sglite Lasl 15 L
,»» Palorbitolina lenticularis 45 sls lis (1220)
S A G e 4ol gl el el ol
550 G iz sl 455 (nl GheS Jae g 0l S
2 el pons BB 55 Mesorbitolina s Sle 4wl S
uise b el ab 5l Palorbitolina adlas oyl lul
2y FB il 5 (Sojeldyge Slpss Al Sy
PSS GeseS gloc] 4 bgye gladiges o5 (g b 49,10
Sllllas st Gras slool lsil 51 (5 adi o) 5o 5ea g
Sl |y baoe oo g ol gt )| JS& (e BLS 1 55 g0
Simmons et al. 2000; Pittet et al., 2002; ) oS o
Coms) Bof g gy S oy alal, (Stein et al., 2012
o5 4 3gdio0 0md 35 (Sh9 el Sh Oliiey 5 S92z ee
ol Sab e w9, (YAAY) Hottinger 4 Reiss L
S, ol ais S 5155 Gee Lilidl L Operculina s
Sl UL Gleel jo 558 2ol b 6,55 cua (o,
.(Hottinger, 1983; Hallock, 1985)

ol oo ek SO s a4 S 655 (e,
5 S8 Ll Slss Job o (aone Ll b (o
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