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Abstract

Miscellaneidae is Paleogene larger index microfossils (middle Paleocene—early Eocene) that for determination of stratigraphic and
palaeobiogeographic distributions are investigated in the Neo-Tethys Ocean. For biostratigraphic studies, depositional ages and
systematic determinations of family Miscellaneidae, middle Paleocene—lower Eocene deposits in the Hormak section, in the north of
Zahedan, are investigated. This stratigraphic section (470 meters) mainly consists of an alternation of marls, marly limestones, and
limestones. Study of different miscellaneidae taxa led to identifications of Miscellanea miscella, Miscellanea juliettae, Miscellanites
primitivus, and Miscellanites minutes that indicated standard biozone SBZ3-SBZ6 and therefore suggested late Paleocene—early
Eocene age. Paleocene—Eocene boundary is identified with the appearance of Nummulitids and Alveolinids (SBZ5/6) in the western
Neo-Tethys, whilst in the eastern Neo-Tethys these group of large benthic foraminiferas are absent. Some of Alveolina species
accompanied by Glomalveolina, Miscellanea, and Ranikothalia species are seen which shows similarities between the Hormak
section and other sections in the Indus basin and Tibet in the eastern Neo-Tethys. Based on biostratigraphic investigations, family
Miscellaniedae, firstly appeared in SBZ1/2 in the western Neo-Tethys (Europe and Africa) whereas in the eastern Neo-Tethys
(India, Tibet, and Pakistan) are not seen although the mentioned family in SBZ3/4 are recognized in the both western and eastern
Neo-Tethys. In biozones SBZ5/6, SBZ7 and SBZ8, in the western Neo-Tethys family, Miscellaniedae disappeared whereas in the
eastern Neo-Tethys are seen in the SBZ5/6 biozones. With respect to identified Miscellaniedae genus and species in the Hormak
section and similarities with eastern Neo-Tethys, it seems that, with the omission of palaeoceanogrphic barrier in the Paleocene—

Eocene boundary, the Miscellaniedae genus and species are migrated to the eastern Neo-Tethys.
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Introduction
Large benthic foraminifera (LBF) are important fossils with
large tests and complex internal structures. In
biostratigraphic  studies of Paleogene large benthic
foraminiferas from Alveolina, Assilina (Hottinger 1960; Drobne
1977), and Nummulites (Schaub 1981) are used for
introduction of 20 shallow benthic zones in the western
Tethys (Serra-Kiel et al. 1998). Large benthic foraminiferas in
the eastern and western Tethys similarly described but are
different with regard to taxonomy (Hottinger 1971). The
Paleocene of western Neo-Tethys are dominated with
coralgal reefs (e.g. Accordi et al. 1998; Turnsek and Drobne 1998;
Baceta et al. 2005; Scheibner et al. 2007) although in the eastern
Neo-Tethys, the large benthic foraminiferas are dominated
(Wan et al. 2002; Afzal et al. 2009, 2011; Zhang et al. 2013).

Based on high biodiversity of Lockhartia in the

Paleocene of Ronikot Formation in India, eastern Neo-
Tethys ocean is named Ranikothalia Sea (Davies 1937) or
Lockhartia Sea (Hottinger 1998) that occupied southern
Turkey in the west to the Tibet and Pakistan in the east and
Egypt in the south (Hottinger 2007, 2014). Another important
aspect of large benthic foraminifera biodiversity is that the
Lockhartia genus has a distinct chronostratigraphic position
in the Paleocene resemble that Alveolina, Assilina, and
Nummulites in the Eocene. For example, Lockhartia retiata
Sander 1962 and Lockhartia praeheimi Smout 1954 are
accepted as index fossils of the shallow benthic zone 3. The
objectives of this study are the determination of stratigraphic
importance and migration trend of Miscellaniedae family
across the Tethys ocean in the late Paleocene—early Eocene
time.
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Material & Method

For LBFs biostratigraphic investigations of the Hormak
section, in field studies, 100 rock specimens are collected
and 350 thin sections are prepared from them for the study of
different genus and species of Miscellaniedae family. The
systematic determination of this group of large benthic
foraminiferas is, in the level of genus and species, are done
by using a binocular microscope and then based on identified
LBFs, the age of the Hormak section is suggested.

Discussion of Results & Conclusions

In the eastern Neo-Tethys, SBZ3 and SBZ4 are identified
with increasing generic diversity and reflect the time in
which LBF have experienced the new morphology (Hottinger
2001; Scheibner and Speijer 2008). In India basin (eastern Neo-
Tethys) the mentioned biozones are initiated with the
appearance of new taxonomic trends such as Rothalids
(Kathina and  Lockhartia), Miliolids (Triloculina and
Quinqueloculina) Pellatispirids (Miscellanea), Alveolinids
(Glomalvelina), Coskinolinids (Coskinon), Spirocyclinids
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(Saudia), Dictyoconids (Fallotella, Dictyoconus),
Nummulitids (Ranikothalia, Assilina, and Operculina) and
Lepidorbitoids (Daviesina, Orbithosiphon, and Setia) (Afzal
et al. 2009) that are correlatable with a faunistic scheme in the
other part of the Tethys (Hottinger 1997, 1998; Jauhri 1998; Serra-
Kiel et al. 1998; Jauhri and Agarwal 2001; Jauhri et al. 2006; Green
et al. 2008; Scheibner and Speijer 2008, 2009; Zamagni et al. 2008;
Mathur et al. 2009; Tewari et al. 2010).

Studies of different genera of Miscellaneidae in the thin

sections and isolated forms led to the identification of
Miscellanea miscella, Miscellanea juliettae, Miscellanites
primitivus, Miscellanits minutus that accompanied with other
fossils are suggested the late Paleocene—early Eocene age.
In the Hormak section, SBZ3 and SBZ4 biozones are
identified with Kathina, Triloculina, Idalina,
Quinqueloculina, Miscellanea, glomalveolina, Ranikothalia,
and Discocyclina that in respect to abundance and diversity,
correlatable  with  eastern  Neo-Tethys foraminiferal
assemblage (Afzal et al. 2009).
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.(Hottinger 2009) & ,1> ool Coaal

Ornatononion Miscellanites Miscellanea

ol e sl 5l Miscellanoides 5 Bolkarina
2 Lol Gl s ol mes S aS Wlesl gl
sbaiy 5o 50 08 U Ll 5l e Al ol e
M Lpdgr 03 e il Il B Sl sl

D Ll sds pluls sbaa S 3
Miscellanea miscella (d'Archlac and Haime 1853);

Miscellanea rhomboidea Kuss and Leppig 1989;
Miscellanea yvettae Leppig 1988; Miscellanea

juliettae Leppig 1988; Miscellanea dukhani Smout
1954; Miscellanites primitivus  (Rahaghi  1983);

Miscellanites iranicus (Rahaghi 1983); Miscellanites
meandrinus (Carter 1861); Miscellanites minutus
(Rahaghi 1983); Ornatononion moorkensi (Hottinger
2009); Miscellanites globularis (Rahaghi 1978) and
Bolkarina aksarayi Sirel 1981; Miscellanoides
bramkampi (Sander 2012); Miscellanoides pruvosti
(Sander 2012).
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55 05586 s Miscellaneidae ol sl o rls 1, 5 o Kair Coenl

Miscellaneidae

Miscellaneinae
single foramen

Miscellaniteinac
multiple foramina

”

~~ B P> o~
N ) . 2 >
2| 3 g 2 S g |z
Sly 8 5 S|ls AR IR EE R

v e <
gl="8 |» s | 8|1 =) 8 Bl 3| gl
£l £ |S| R | 8| & = E|8 S g S8 8§
S|l S |8 S || 8| S B |’ s | = S S v
sl || = |=s|5]|8% X S s = R I3 8
~N g ¢ - = = ~ ~ QA o~ = = S 8
o % = R B BN ) v | = ) v g v G
Elsslsl S sIsI3| 3|88 85|83
= = | = = = S =
S5 5|51815)|5|5]5|5]8|5¢
+a] S 3 3 = STR
IS IR IR IZ=S T[S Ss|I=TE
sl 333833 SIS 3818|188
Flea|lzlal|la| 3B 2l&| 2|2 N
= 2 & 4 = Z 3
2SI |[S|S|S|5)|8 SRS [S]|S|=R
5 meandering

alar prolongations

— exXpanse

4 2 chambers

K/T Cretaceous- Paleocene boundary

[ heavy ornamentation, thick walls
N light ornamentation, thin walls

g T e 31wy late Cilisie G0 ST (6, ar HLasl iy T S
to )l g5 Calbid g Ol bl B wlal gl K554k bLS
s Miscellanea s 4ib) 5 & ol 55 Ly Miscellaneinae 5,5 55 4 o3l gl ol

e Sle Ll 8 sy 95 L) obws slusl, 48 L Miscellaniteinae 5 (Miscellanoides

sls iy toml oA s (Miscellanites jue asb b, a5, & L Ornatononion

sl in J-iU)_‘.j r.:éyé 3)‘}9..\ \g A}:S‘ CJL'\.;J'J} nS)'U ZJ‘ﬁé La VS C)l}._ﬁp A,Jf 99 :ﬁ‘ BL)

u.';}'a‘.b 03 e Sl Ll eyl S99 slasl> uua
[(Sander 2012) ol gl slaciadls

le_AA_’ﬁ caJ_.j:‘\_:.ej Sjl_’ le_h&j_' R b

miscella

[Miscellanea juliettae [Miscellanea

Ll Miscellanites minutus s Micellanites primitivus
SBZ4-) pis iy g5l = s sl o oS Sl 0
s4cS oLy Miscellanea miscella .S e sleios 1, (SBZ6
Miscellanea juliettae 5 SBZ4-SBZ6 .S 4wl
SBZ3 ==L Miscellanites minutus SBZ3 ,zxL_%

25 s« SBZ3 Ol 63 5d=» Miscellanites primitivus

(ol eis S 1L Hottinger 2009) !

oy shls IS sls s Miscellanoides .o

33 5 el Sl S e s ol Lol 2 g0 s
T U Y 5| IT-J- Vi N U W W S
Lowvwsy sSen S Ol sl o> gl
o At b st ey e
ol gl oS Gl b i opl .l Miscellanea
LS5 sl el o gl OF Kos e 5 sl
53 5 e (Dl mhw 53) 558 DOLL Glata s
PO PP I (LA PSS MU S U P A

5 ol Miscellanea ir o and Cdome gzl 3 O



VAR 5k p g ool Ar gy ojled oty oo S ¢ aliBio sy 5 S0z sla 253 Vo8

5 (Ranikothalia) L____aNummulitid «(Glomalveolina)
Lladsl a5 555 0 os> (Discocyclina) LaDiscocyclinid
2l Cplie (3,0 B8 G5 aeseme bp s 5 Sl A
(f JKS) «(Afzal et al. 2009)

rjdjlfjl_w L 45 SBZ6 5 SBZ5 slalds)s
L oty & 4 a8 3L5 55 L 5 LBF Slolaxs|
3305 e Jsb) Koo paly L GLLBF 55Lss <2850
Hottinger 1997, ) L35 o o b (V‘S Jeld 5 sl
.(2001

Wler o= hp o3 @3S ObOsss o
LBF clelazr das o 0L (3,5 i g8) Lin L s>
Cod Olamas SBZA) oy sl A5w 00 VL 02
< J 5 cazes Miscellanea ; Ranikothalia 4ls
53 Sles sl onl 53 Dbmess gl &S L LLBF
s Alveolina Assilina «5 5 L) Las sl Koo clab-
55 WNummulites 5 .55 caal S (Discocyclina
Gl i ) § 55 i el O 3 Ly A1
Slae b 5 03ls (55, Assilina 5 Discocyclina, Operculina
Somalina s Orbitoclypeus, Opertorbitolites wole oG-
5 353 Lkt Ranikothalia a5 Jl- 55 el ods ol
3 SBZ4 slads;sm OLL 53 (6 %S Coeal Miscellanea
3,1 SBZ5

S S Gl ity ale s LLBF Slelazs|
G 2 URl G s 5 (DSt 5 s 855> o5 50)
sl alie (Shahraki Mirzaei 2018) s >

9 Sl JJL;N)L JL‘) 65 gA>we Jw:)daj]éi “ Ll 6‘4*"

¥ J2) «(Hottinger 2009) 3515 (6 iy o xS

3 e o s S5 (55 01513035, 48 germe dlis

G B9 Brh e 53 ity e 5
o331 L SBZ4 3 SBZ3 (slalgise « B 5 55 2
S Conl Gl sraas bl 5 5sd o plabs SS 55 &
Hottinger ) JS o 4s o | dodr  wlidcss ) LLBF
S $5) L &5 > 53 .(2001; Scheibner and Speijer 2008a
Aol a5 sSE Gds) 55 L Oy se cpl (B0
«(Kathina y Lockhartia) LsRotaliid sla = JoL s
«(Quingueloculina , Triloculina, Idalina) L_aMiliolid
L sAlveolinid «(Miscellanea) L____aPellatispirid
«(Coskinon) L aCoskinolinid «(Glomalveolina)
Dictyoconus) LaDictyoconid «(Saudia) aSpirocyclinid
s Ranikothalia, Assilina) LaNummulitid (Fallotella s
QDaviesina) L al epidorbitoid 5 (Operculina
4S (Afzal et al. 2009) 355 » 3\l (Setia 5 Orbitosiphon
Sl e Sl e b B B 58 S
Hottinger 1997, 1998; Jauhri 1998; Serra-Kiel et al. 1998; )

Jauhri and Agarwal 2001; Jauhri et al. 2006; Green et al.
2008; Scheibner and Speijer 2008a, 2009; Zamagni et al.

.(2008; Mathur et al. 2009; Tewari et al. 2010
SBzZ4 9 SBZ3 6L_#sg)j))_:.: BE &_AJ} g);‘J_’ BE]
s (Idalina) LaMiliolid «(Kathina) LsRotaliid sls ..o

L »Alveolinid «(Miscellanea) L____»Pellatispirid
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g H
§ g &, i
2L as .. E
# & @ 5 Lithology 2
HH
3%
2|5
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PEHGS
@
=
S
0
=
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=
a~

Paleocene
Thanetian

| S
< ——PEH30

—r—T—T Jeens

ﬁénmn

PERI
==
ault

: v
L:ge;ld 5]
0. v T
©p0 e =2
ceo O 3
Conglomerate g
~~~ ]
N $
| [E=2 :
Marl Gypsif marl Marly li =
= T g
=T —
I T T
= T
= T T
Calcarcous marl Li Nodular I

Miscellanites primitivus --@ -@ --@----@ -~ @-=-@ - @ @---@ - @ -~ === === e e

Miscellanites minutus

50m

Miscellanea miscella

25m

Om

Miscellanites primitivus

el gl il glaas € o Lo i i) LKA LSl 5 iy Y S

o> 5 5> Miscellaniedae

DR R e R R N e Alveolina
Las e OLLS =l osba S
s »b SBZ8 5 L ¢l Nummulites oo
e Ol ol e (S8 sbtedias IS 51 (S
Alveolina, Discocyclina, sla o a5 Jl= 53 055

S0 53l L SBZ8 5 SBZT slairsssm folids

JE S 53 LBE laiy, i g5 5 005

L Lﬂ)} B

.(Hottinger

2001) ol

U‘A?-’.w

S = s eoss . Ll SBZ7 s> Miscellanea

s Operculina

[Discocyclina

Assilina

S i



VAR 5k p g ool Ar gy ojled oty oo S ¢ aliBio sy 5 S0z sla 253 VA

i S50 ble s Tadse 5l s 4y Glaze il
Miscellaniets minutus, «S A& , e slaa S sluls
Miscellanea juliettae, Miscellanites primitivus
SBZ3- 5 bl sla0s) 5 L S Miscellanea miscella,
e b Slp et e = ey ey e 5 SBZE
a8 Sl JLial 5 sy 65 S amen (Ol
slaas S das e ol Miscellanea i 51 5 sl
Gorgij and ) Jles s 3,5 B 48 A S s e g s disl
.(Shahraki Mirzaei 2019

Gy Sk 5 IS ) LR Caeal
[E%
5 osbss BLolsle b iy 05594 b LLBF S
LG KT Ol 5l b9 Slolesl S SVSb
Js ees 4 «(Boudagher-Fadel 2008) <.l luli
S5 3 LLBF Cse Vb LSS sl S ey
o B o B

51 Sl slass okl 3L L SBZ1-SBZ2 (glads) e
U oS s4d 0 plols KT @l 51w LBF slass S

BB i BBy S S fney s glao St L
03 WLOsjee ozl .(Hottinger 1998, 2001) <ol glull
Hlodis byme 5y cpl 515 Bl O ety sddanilas 5
sl Ornatononion 5 Bangiana (Lockhartia sls .
5» (7 %) Miscellanids 5 Rotaliids  glaesl sl
Vol 5 OlaSL tia) 34 wsss s SBZ2 5 SBZL
Adams 1970; Kureshy ) X5 ad sdis (Ko 5y

1978; Jauhri 1998; Jauhrin and Agarwa 2001; Jauhri et
al. 2006; Green et al. 2008; Mathur et al. 2009; Afzal et

o 5l Ysene LT« 81 <(al. 2009; Tewari et al. 2010

Serra-Kiel ) Lleds 5,158 o2 o8 5o Slag Iyl

Lg.." DL w A:JLL}:}u DL e)i”.: k.‘i)’b?" L)'i‘ (Et al 1998

(BLEsS pad 5 e 4l Operculina s Assilina
Olelarl cpldas o Ol 1) L LSS slady,
i oS S el LleT b oaslie LB OLls05s,
Glaarig coxle o @by SR8 s 45 okd 4158
Llaxils o il Sl S
> (Serra-Kiel et al. 1998) Ol Kaa 5 |S1,w &S 4
L s ke SBZ3 05 0 (o 559 2
s Miscellanea sp. Glomalveolina primaeva slas S
ale a5 8T &y L gla > 5 Discocyclina sp.
o2 > sl Coskinon rajkae L Fallotella alavensis
Hottingerina lukasi sl ,S SBZ4 03550 53 &
Glomalveolina Glomalveolina  telemetensis
Miscellanea Miscellanea miscella  «dachelensi
Assilina azilensis Assilina yvettae rhomboidea
s Dictyokathina  simplex.Ranikothalia  nuttalli
23 s S5 s Ll «le Thomasella labyrintica
«WRanikothalid  WMiscellanid ¢ 5l — sl 5 0
s Alveolinid L (SBZ4) s el
S ol el Sl iy el sWNummulitid
G e WSS o8 eS8 3 | LBF LI ool
@S (LFT) S5 0lls0sss Slss iS5k oy ol
.(Scheibner et al. 2005; Scheibner and Speijer 2008a) > % e
L SBZ5/6 (sladisism 3 (2,8 S8 Ooomen
Nummulites spp., Orbitolites  slsai S 5 la i 5 5gb

Alveolina Alveolina 5 spp.,Opertorbitolites spp.

vredenburgi, Alveolina regularis, Alveolina piper,
Alveolina aveolina, Alveolina minervensis, Alveolina

255 o olulis Alveolina ellipsoidalis s pasticillata
31 LaMiliolid  Rotaliid Ranikothalid Miscellanid
%~ > SBZ5/6 5 SBZ4 SBZ3 ;3 45 xx.a ,WLBF
L3l cald as gazme cpl dijls ale Ko > (K0
L Sl sls 5 (3, e 55 013055, de samen b
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e 55 05500 s Miscellaneidae sl sls o arles X5, 5 K wsr Coenl

$ses sl Miscellanea o5 slas S
L o «a (Miscellanea yvettae , Miscellanea juliettae
e 1y el e Lyl 5> Glomalveolina primaeva
oy S~ 5 s (Leppig 1988a, b) .S .
5S,p [ sladsi L aS) Glomalveolina primaeva
a5 (F UKD G pllbd o5 655 4 o
Miscellanites Miscellanites  minutus  aSb
Kathina Vania anatolica dalina sinjaricaprimitivus
Ol Sle 5 cp i i L2 Ranikothalia sindensis ; sp.
Osebiss Glag b lul &S &S o slgdg L (ol e
s Glomalveolina primaeva sos; « S5 OLls0)s,
Late P4 slalsy Jsles 5 L,1s 5l Glomalveolina levis
Hottinger and ) <ol P4/P5S (S5 SO0 slaiss sl e
ozl ;| «(Drobne 1988; Hottinger 1994; Serra-Kiel et al. 1998
e 5l S = 5 5 Miscellanea 4l sbai S 5,
Miscellanea juliettae &5 .55 oo 0305 Cad el @
OF o asls cpl ol 5 b o aolsl iy o3 bl Llsl G
Sy S B s s bl o S oml B e

(Kaever 1970) olslel s Miscellanea Miscella
Ol dikae (Sirel 1972, 1997) 4S5 3 5 Jld sy
Shahraki Mirzaei 2018; ) &.cf o «(Rahaghi 1983) Q\ﬂ\
Alveolina 03 L Jslee slasl 5 (Fadakar 2018
«(Alveolina cucumiformis (55 L (ssluw) vredenburgi
Dy g odalis (Serra-Kiel et al. 1998; Hottinger 1998)

ss2> (Hottinger 1971) Xsla

Lliyl 5 (Okest) w53 YL Ranikot s |, miscella

Miscellanea

4> s Ranikothalia nuttalli 5 Alveolina vredenburgi L
L byl s Patala sls s 5 oLl Sal b
o3 S Olii b= Ranikothalia nuttalli 5 Alveolinas srt
Alveolina o 3 L Jslee L Cuq-l ol
S o Ol 1y et okl e &S ol vredenburgi

SR 5 @ JLE 5 syl G s

o305 T B gt 5 delisl gladae 4 25
b el ol S oasicaiis s su.iij S 5pd g0
Jauhri 1998; Jauhri and Agarwal ) AL e 4slsl SBZ3 035 50

2001; Jauhri et al. 2006; Green et al. 2008; Mathur et al.
sls6 4 L (2009; Afzal et al. 2009; Tewari et al. 2010

Lo it 31 3,8 a8 &ilaie 4 Oy (81 0 5SS
(O UKD 25 n bgpe o8 e85 50

SSs5 g5 I L SBZB-SBZA (slalss s
WLBF &5 das e Olis |y Jloy 5 358 0 Lasis
Hottinger 2001; ) S o a4 |y (gl lidcsy,
slaosise » Jls sl ) .(Scheibner and Speijer 2008a
S sSt gladis, ssb L S p e L
S gbess s b bl nas
Miscellanea  (Miscellanea Miscella)Miscellaneidae
Miscellanites s Miscellanites primitivus juliettae
Glomalveolina primaeva) Alveolinids «(minutus
9 Glomalveolina telemetensis (Glomalveolina ludwigi
Daviesina langhami) Rotallids ((Glomalveolina levis
Kathina » Lockhartia conditi .Lockhartia haimi
[Discocyclina  dispansa) Discocyclinids  «(selveri
o Discocyclina sella  [Discocyclina ranikotensis
Ranikothalia ) Nummulitids <(Discocyclina seunesi
 Ranikothalia sahni (Ranikothalia sindensis cnuttalli
Sl s s pluls (Ranikothalia bermudezi
Dl gt Bl e bt ple L G
Hottinger 1997, 1998; Jauhri 1998; Serra-Kiel et al. 1998; )

Jauhri and Agarwal 2001; Jauhri et al. 2006; Green et al.

2008; Schibner and Speijer 2008a, 2009; Zamangi et al.
o ¥ J.,<._ﬂ) ¢«(2008; Mathur et al. 2009; Tewari et al. 2010

O ds
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i e Tl 5 48 U3 B ol o350 IS LSS
T WP - R VGO R RN JE i PH )
5> e JolSS 51 5L3 5 by s ST st e
355 4 ekl (b Lol (B,508) S b s GeseS bl
Slp B las s ge S5981 lawlal 5 Kl
ol d e w00 5 sl Miscellanea o IS
S S oS U055 e Gla e ) ) Sy adies
Col ol SIS 50 Nummulites slaa S o
oS 55 b 5 50 K3 (g5 ) «(Samanta et al. 1990)
syrse Slens S om s O 3 68 Bid s
Miscellanea miscella (K > 5 5 Aile) o35 oS A
SR s Sl okile BL o ren s 54581 glad s
23 Sy S Ohboss, Slelarl g slaalSize
Pyt Camie n s ek G
s Sl sla s ;s Miscellanea miscella &8
ol Sal S (Sl gla Iy Jols Ko = 5 VL
Ranikothalia  ddalina sinjarica o s « O,k
Ranikothalia nuttalli (Ranikothalia sahni sindensis
Discosyclina  sindensis [Daviesina  langhami
555 o ody> Discosyclina sella 4 Discosyclina dispansa
latest ) i sl b5l 5 s il 2l e &S
L o ol e e 0L 1, (Thanetian- earliest Eocene
[(Shahraki Mirzaei 2018) 5,15 | gees P5 5 55O 035

S Ll e cwes & oKs Miscellanea Cileses glaw 58
JoS b B8 glagt o 0L B8 gl IS
Lps plubs

Seia Lyl s Miscellanea miscella 55 6,0 s
cledlbl 4 a5 L (Leppig 1988b) K sl du e
AL e ey 0553 (s L) 5L 5s e pes s
53 blasss 51 dlises slaa 58 0 5SG .(Hottinger 1983)
(Ll atlis Miscellanea miscella (¢l 45 5 il
s> Joee S s Laas Miscellanea miscella « J>- s
sl Sl cbs,L (Sirel 1972, 1997) 555
Sl K sl sasdle > Miscellanea miscella
2l G Sa50s,m o skl sl Bl S ek
S5dedys il gl sla 5iS

S 52 85l S lanl i a5 L
S B S s sl DS ey e B4 3
St SbasS 3 S San S A2l ey
P G 4 il b sl eSS Miscellanea
e sbaali 0T i 335 0l 4 Sl il o 8 & mlen 3,2
Sl 53 0T moy JLESl 5 5w 5 oseb 5 o
FlE 5 B SR 03 S s L n 5 s A
JS2) ol al an s Oloy ol Gt b Ll o8
OLs855, 55 &5 Gl oo (L) sf 55 55 ()
sl L o, > Miscellanea miscella sy 5L

4_3 )JL; QJ‘J"L“’ 9 ob}g dﬁjﬁl.: ijJAKJ Lf)j O\)‘JO}})
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SBZ .o 5 S5 oSS 55 oetm owsil —oesdl LBF Slolas! inlie N\ Jous

Scheibner and Speijer , Serra-Kiel et al. 1998 ;i (Shallow Benthic Zone)

Glomalveolinids , Rotaliids (Ranikothalids Miscellanids | s> 4 4> L .2009

Sesp g el S T8 gou b Al ol S slas e (S )Kanr Bp e

u\.:.af R '.";‘”M :C EC)‘JIJ:' A .:,‘:

West Tethys LBF East Tethys LBF assemblages
assemblages . Hormak Scction
SBZ (SE of Iran)
Europe-Africa India-Tibet Indus Basin,Pakistan
Alveolinids (A) Alveolinids (C) Alveolinids (C)
S§Bz7- | Orthophragminids (A) Orthophragminids (A)  Orthophragminids (A)
SBZ8 | Assilinids (A) Assilinids (C) Assilinids (C) Not exposed
Operculinids (A) Operculinids (C) Operculinids (C)
Nummulites (A) Nummulites (C) Nummulites (C)
Alveolinids (A) India: Miscellanids (A) Misccllanids (A)
Orthophragminids (C) Misccllanids (A) Ranikothalids (A) Ranikothalids (A)
Orbitolitids (A) Ranikothalids (A) | Rotaliids (A) Rotaliids (A)
Assilinids (A) Roeafiids (C) Alveolinids (R) Miliolids (A)
Operculinids (A) 3:[?:“]‘]‘[‘:5[;';"“\ © Orthophragminids (C) ()nhgphralgn?irmids (A)
Nummulites (A) Assilill)lids% R) = Assilinids (R) Assilinids (C)
Glomalveolinids (C) . A Glomalveolinids (R)
SBZ5/6 Glomalveolinids (R) G
Orbitolitids (R) Orbitolitids (R)
Tibet:
Nummulites (A)
Alvcolinids (A)
Orthophragminids (C)
Orbitolitids (A) |
Rotaliids (C) Rotaliids (A) Rotaliids (A) Rotaliids (A)
Miliolids (R) Miliolids (R) Miliolids (R) Miliolids (C)
Miscellanids (A) Miscellanids (A) Miscellanids (A) Glomalveolinids (R)
SBZ4 | Glomalveolinids ©) Glomalveolinids (R) | Glomalveolinids (R) Miscellanids (C)
Ranikothalids (A) Ranikothalids (C) Ranikothalids (C) Ranikothalids (C)
Orthophragminids (A) Orthophragminids (R) | Orthophragminids (R) Orthophragminids (A)
Assilinids (R) Orbitoidal form (R) Orbitoidal form (C)
Rotaliids (C) Rotaliids (A) Rotaliids (A)
Miliolids (C) Miliolids (A) Miliolids (A)
Miscellanids (C) Miscellanids (C) Miscellanids (R-C)
SBZ3 | Glomalveolinids (A) Glomalveolinids (C) | Glomalveolinids (C) Not exposed
Conical agglutinated forms (C) Ranikothalids (R) Conical agglutinated forms (C)
Ranikothalids (R) Orbitoidal forms (C) ' Ranikothalids (R)
Orthophragminids (C) Orbitoidal forms (C)
SBZ1- Rotaliids (C) Rotaliids (R) R(?"fllii_dﬁ (R)
sBz2 | Miscellanids (C) Miliolids (R) Not exposed
Bangiana (R)

AU, 5 Mo G055 Gl e LS Lol an
U oonb @Wlar slose 5o Sls glabme o
S Slelarl Ay e 4 (0 JK5) s ade Lo gze
el 53 4 5,05 Jlsen i 5 dos dndus & 5> L sdial
Sl =l e Slelasl L LI gl 5l WLBF
Scheibner and ) sl ol jan (Sl 0 A S 5 a0 10)

(A JK%) «(Speijer 2008a, 2008b

L S Jip GoopS b 5 bl alis
o) —ommy e 3 e B S G IS ple
e

oty s i e ¥ L S
g o ol T a3 3 48 Sl ol s s

ol )y o 53 (SBZ3 U5350) et el ) Al 6
Scheibner and Speijer ) cul ka3 o oS U:.JJ Jsl > s L

SIS 5 il il e das e 0L s ) (20082



MY k.i\.;Lr}wa)L;.fu%'&Lia)ucrm}wdbcwmgy)jé)&% L;hﬂ}j-i Y

‘5\.&‘5.;5& BM;QL"’WQ’)“L d_g‘ Alajabbl.‘.ﬂ ASAJ? 6)&4.«’ u—w)» 6:‘;44‘3&56&9\’,4)“;&&}3@—0‘}&

b § gl Ui sls 5 58 6l S

23S sl Gl S S e gk 5 Gl e - S
boge 5 onl ULA s Bl bl
a8 lad 4 ge (5l ) Lgd o 0kis 0S|y ) son
Sl el (o e Oles (s o8 dled
e, .(Scheibner and Speijer 2008a; Zamagni et al. 2009
0wl S Lol by 5l Olomens Sl = Sl
My Gl el b QWA gl s e
N.Calcareous Alps, W. Carpathians, Maiella, lonian

(A JS) «(Scheibner et al. 2008a @4 A S dslands

03530) et el 03 oddpmnp i Y A

Scheibner and ) ol oS p:..l; £52 > 0 Jslas (SBZ4
e cow laoles, al> e ol s (Speijer 2008a
sbilar slas,e 53 S GO Ll L LLBF
Jauhri and Agarwal 2001; ) L 3,5 Jld J.we 3ot
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