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First report of Middle Ordovician gastropod from Alborz Mountains,
north of Iran

Mansoureh Ghobadipour?®, Alireza Negari-Jokandan?
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Abstract:

The euomphaloid gastropod Lesueurilla prima (Barrande in Perner) is reported for the first
time from the Middle Ordovician (Darriwilian) Lashkarak Formation of eastern Alborz,
northern lran. This near planispiral hyperstrophic gastropod was recovered from the
reddish-brown argillite and oolitic ironstone beds which belong to the Hajiabad Member in
the Deh-Molla section, west of the Shahrud city. This is also the first record of the
Lesueurilla prima co-occurrence with the Saucrorthis brachiopod fauna and associated
trilobites which is indicative of the Darriwilian age. This species, which is considered as a
component of the Mediterranean cold-water fauna, was previously reported from the Floian
and Darriwilian of Central Iran, the Prague Basin in the Czech Republic, Montagne Noire
in France, and Central Morocco. The presence of Lesueurilla prima in Alborz, extends the
biogeographical distribution of this species along the northern peri-Gondwana margin. The
observed pattern of the geographical distribution of this gastropod species was controlled
by a South Subpolar Current running along the western coast of Gondwana and possibly, by
a planktotrophic nature of the gastropod larva.

Keywords: Gastropod, Palaeobiogeography, Darriwilian, Eastern Alborz, Lashkarak Formation.
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5 Slegyls waly ol s gl )
i 00 (olulid (slo S99

253k oLl x> 053lwe,ly DM/A-11 saiges 5l Lesueurilla prima (Barrande in Perner, 1903) (sl oS o JSis

GUGM 1402 B toucls elas (sloi ¢ ol (saigas GUGM 1401-A )| 5l Jlots o 5,5 5,00l Slaos i o o5 S

HLSE 4iges GUGM 1404 —D £ YL o (slos « JulS s4igas GUGM 1403 —C toucld zebans (slos « JalS (sigas



Yo losds Vo g0 (owliudidly 03 9 (5,00 aoliladys -yl (Giloo (rmun 93l (Sl o5 (0,155 gl AFeY (51K 9 y9y (5L

(VAN Sl oy miy) GUGM 1408 (YY/Y laé
GUGM (VAIYY , s oy o2 )GUGM 1409
GUGM 1411 (V+/3 L oo 2.) 1410
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Family Lesueurillidae Wagner, 2002
Genus Lesueurilla Koken, 1898
Lesueurilla prima (Barrande in Perner, 1903)
Fig. 4A-D
1903 Lessuerella bohemica Perner; Perner, pl.
73, figs. 17-20.

2016 Lesueurilla prima (Perner); Ebbestad et
al., p. 138, figs 2(A—H), 3(A-D).
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.(Cocks, 2017
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Glossary of terms used in foraminiferal research
Ebrahim Mohammadi'* and Madineh Kiani Shahvandi?
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Abstract:

This glossary provides an exhaustive set of definitions of terms used in the foraminiferal
research. A glossary of terms used in the analysis of the shells of recent and fossil
foraminifera supplemented by a rigorous selection of terms that facilitate an understanding
of their taxonomic description, biology, and their use in ecology (paleoecology) and
biostratigraphy. The glossary includes some 850 entries. This glossary is designed to
introduce readers to words/terminology used in the academic and scientific literature on
foraminifera. All definitions are provided by the Museum of Natural History (Switzerland),
the Cushman Foundation for Foraminiferal Research, the World Foraminifera Database,
and the American Geological Institute. Foraminifera are now central to our ability to date,
correlate and analyse the sedimentary basins that are currently key to the economic
wellbeing of the world. A detailed understanding of the taxonomy of the foraminifera is
essential, therefore, for any applied biostratigraphic analysis. Therefore, knowing the terms
used in foraminiferal research is of high importance.

Keywords: Foraminifera, glossary, terminology, biostratigraphy.
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Study of Neyzar Formation based on Ostracods in Chahchaheh section
(Razavi Khorasan)
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Abstract:

Nizar Formation is one of the most rock-forming formations of the Upper Cretaceous of
Kopet-dagh sedimentary basin, which is composed of glauconitic sandstone and shale. In
terms of fossil diversity, it is not reported in most sources for that fossil diversity, but in
parts of Shale, different species of dinoflagellates have been reported by the author. With
the initial sampling, the presence of ostracod in the shale parts of the formation was
confirmed. Therefore, 40 samples were collected from the shale sections of the Neyzar
Formation to study the formation based on ostracods. The biodiversity of ostracods in the
shale parts of the formation is very high. 20 genera and 22 species of ostracods were
identified and based on them, the paleoenvironment of Neyzar Formation was analyzed.
Finally, a warm environment with very variable salinity and relatively low depth was
considered for the shale parts of the Neyzar formation during the accumulation of
sediments.

Keywords: Neyzar Formation, Chahchaheh, Ostracod, Kopet-Dagh, Paleoenvironment.
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LSl (Sapwg 5l glal e s saile B
OF 09005 b 50T 0575 pote Wigd o il
S S SN
Aboine ;s eseS slacl (Whatley, 1991)

oolgls Jlgld el

eaisS g Cytherella 51 ooz |, river-section
Cytheries  sla >
.(Gebhardt, 1999)

Ails o Paracypris 4

FUIWEN |
el oS5 Sl b e coale
B> Job j0 0nd) sleogSTiwl o)l 58T ]
LD LGS Ojee @ Bass S (S
bl g3 sbeogST il
Brasier and ) oS oo Jdl 1y ol g o pd
b Lo sles! sloogST il .(Armstrong, 2005
ol L glals g5, L s Sl &S
Cgy 0 St slaaiss S o (S5 2k
Sy ey S L s, gl oL
o515 9 @Sl @lyz S5 ey S (e
L olgien @)s (Ko Do) 95 4 Dol & Ll
o aihis glon 1o o5 Glacrer 385 Sl
S5 alie slales 5 (658 Lot 5 LSy Fos
Sligesy 05 saalie JS5 o ytee 4 S oo
3l oyl b jued (sloawle aiile ol jo
8 I 53 s, 552l SrsS Comer
Vgore il Sligmsy 5 U5 b bylie sloauls
SFEFe Sl 9 FSn 38l Gl

«(Patrick and David, 1998). )ls
b |y «ls 5, s J5 (Rossi et al.,2003)

AT Gy o Ll Wil o ailes ST 8 yme
Cytherella o> 5l ol sbeogST il

circumrugosa, Cytherella ovata, Cytherella
ovoidea, Bairdia comanchensis, Bairdia
ilaroensis Bairdia nitida, Pontocyprella
bosquetiana, Pontocyprella sp., Paracypris
nigeriensis, Timiriasevia sp., Krithe simplex,

Bas lyls a5 w5 ls 044 Xestoleberis ovata,
bee 6518 gm; 5l Glis g Wilodgy (335 (e
el sy, sl S L al)]T
e Geizmen 9 o9y LS JSE 5 ol
LoogSTyl @ 5 s Jlelgs sl (5,8
S oo S g 0
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Cytherella, Cytherelloidea,

S
GeenS 9 0,5 ool ;I Paracypris, Argilloecia
ss>5 (Ceolin et al, 2011) wiloas  3,%e
Paracypris 4 Cytherella, Bairdia ;| loaisS
&5 (Al-Shareefi et al., 2010) oode 4 S,b
olis ) Jhedole e ;553 slaaiss
o> a5 sl las Sohn (1962) aws e
cwl Slez @iy slyle o> Jl> o Cytherella
ebol 4 s50me Cytherelloidea a5 Jl> o
o il azp0 VY sgax 3l B0 Lo a5 col
2 Sglad ly souke Il a5l e Somb
iS5 Sealig) 0yg8 ,0 Sl 4z ) 09
3ok aws,s a5 Bairdia x> 1 olbedisS
Jolis 1) 150 aisles jo oals plulils slaosST il
e WS g0 (S e 5 slac] )0 g
Cytherella, Cytherelloidea, sl
@ oz o5 slacl sanle 4 Paracypris
g oo odnline Hlis wisle yo 4z BB lads
aS" Paracypris 5 Cytherella, Bairdia zozw
P e A s p)5 o caumoplid
Sed g o0 s Wile iz lbcwend
oL ol 58 08 6 IS gy laze Calpln
leige b 1) Sl Wil Sl

1@os -0

A6 oSl g5 2 05 595 4 es
e Jolse 5l golaws (Jlo cnl b o )la8 s
PYRTSY TR PR Ve LW PUR W S - BV D] PP
Slyeii b g A5 o ondS G b Jplone (55|
Brasier ) aiiws lues disS £45 5 o 5l 5o
.@nd Armstrong, 2005

\A

Jo=Ble G Cytherella aisle slaag oS S
B 1) Ll cenl Sowe a5 s (filter feeder)
allie yrgp 4l EalS 5] ulyd L b o5l
.(Whatley, 1991) o.cs

1yl -F

sl GosnS slacl sloaiss o058 glos S8
ol (gounie ((s09) (oo sracsesme slx
sbe ) YL oldlss o sy 5l a5 ol
R R N I
2 Sl (e &5 1) lgtal 9 (6 e S dos
L (oS (S o5 il ax 0 O) b glac]
«(Brasier and Armstrong, 2005) 548 o el
b 4 baiss I S deogSlaul e o
WS oo Jooii [ (53h) (ples Dl (glod S
odgaze S0 S &S Jb> o (Eurythermal)
g co Joxio |, (Stenothermal) o5 oleo
2 by GeepS Gblie 0581wl sladcgeza
S stzs HB jsb @ b bl gl
Yo oldlae slagsse 5l Segie guuaiib Hla
25 2 @l b a5l Gl oo &5
50 085S ol g cnd ol Jole aogST ol
Ol @8 e S ce ohyg @l llyl
WS el |y boasgame g il o
.(Hag and Boersma, 1980)

5 BeepS 5 0y ool o ogSlaul 5l S
Logoe Lol alaioo (S5 05 slocl )3 gslass
b @by sl GeseS slool
Sloly® o (Diversity) gois Bl 5l wijgsie
9 ,lub sblis slao] o lasgST il (Abundant)

SiAl R s BeepS (Pl 5l e (LS Gees
.(Patrick and David, 1998) <.
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1 eecd slaol ) Bairdia cilize (sladisS
aloads (355 Jobe Seo5 5 (aloye lalags
(Peterson and Kaesler, 1980)

Gebhardt and 4 Hazel and Brouwers (1982)
sl > Morkhoven (1963) 4 Zorn (2008)
GesnS b, 4 3l |, Bairdia 4 Paracypris
e Bairdia ilaroensis 4isS .auls o 3L g
Bassiouni ) il so >, U Jols Gli las
oz 5l il sleassS (and Luger, 1990
by slol Glel ol o w5,0l6 Bairdia
Morsi ) wigd oanlie bys slecl U Jolu 51 2
(et al.,2008

G f-- ol slesl 5l Bairdia ilaroensis
Peypouquet et ) cosloads (5,155 Lo e O
ow=> (al., 1986; in Shahin, 2005
Sl b A S 5 ke Brachycythere
5 e s 95 ¢ (Morkhoven, 1963)
woee ol ol gyed bl
slasss is1 (Bassiouni and Luger, 1990)
Jley 6335 L o5 5 GaseS sloc] o Bairdia
(Hartmann and puri,1974; oS o S5

Monostori and Ephraim, 1985; Khalaf and
Piovesan et al., 2017 , o Aziz, 2009)

Brachycythere, slo iz 4 bgiw sboaisS
Sy la=e 4 1, Bairdoppilata, Cytherella,
ol ooly Cons &

Gl s 5 JWL slolas ,o Cytherella
(Whatley, 1983; Whatley and 5.8 o coslive
polie Hlwws o3ST blie o 4 Coles, 1987)
(Whatley et al., 2003) ol
Iy GospS b, ks Cytherella > gl )8
[(Salaj and Nairn, 1987) aas o oylis

\Al

oil58l ame (gylul (ST ek 4 c3ee R0l38l L
>l pj 0 abes o Lo (6550 waw
b oo alS 55 138 as e (Photic zone) s s
Gos b hadye Julse a5 aro o olas olaalie
Sl Gas 055 1 oSl e 6l

W55l 6 i
oS s e iiln BeseS slacl
Sk g SEaes Glalaoe 5l eS LaogST ol
Gloye Al py goga> U (Jb ol Lol
6).¢.AS ‘5>l5|)5 9 &94.) o)l.gﬁé 395‘),4...:‘ Lngm

(Hag and Boersma, 1980) oS o lay

I Sserl lagwgldl leel o lasgST 2l
Gl 5l il & Cond 50T slaaisS
Ohglr (rl el oad JSis BeenS slac]
Vo sl ol Gles a5 oLy bl jo Ly Glesl
oS slol o g S b el o5 Ol ax o
QG Cal JSE L oS il a0 ol sles
Bl ol (S JLid ks 02y (S 5k
Ly b a5 adl olass mig olp S
Aiws 550 (Stenobathic) sgaswe des

o 039a5ma b lasgST 2l 31 ()b o Jl 0l b
Hag ) ailoass 18500 (Eurybathic) =g B
Ayl a5 sleogSTyiul (and Boersma, 1980
oagde @y wailies JOllE BeseS slacl
L g Speted ogSTiul aing 4> o Bless, 1989
GosnS sbolase (o wil )b olsy gl
3O Oeitred Mg ge odalin oLy iyl Lo
GreS g Gl bl slape
(Freiwald and Mostafawi, 1998) a5 ls 95 5
= Pezelj et al. (2007) 4 Szcechura (1965)
GBS sbol 4 |, Argilloecia 4 Paracypris

B o S
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aslls 48 YA Jels g5 Trachyleberis
Jlois GosnS obyo slalase o a5 coul ou
sl o Jolow b oy 51 plT Gugildl (5

o S (oo (S SIS Sip )3 (p9ix (e
Inner-  dalaie 4 bg,e 1, Opimocythere
Juize b p,5 L p,5 slsn g oI L sublittoral
o> (Branddo, et al. 2013)auls
Cwl (538 swogSTyiul ale> 5| Soudanella
bulr 5 J& 5 Jo> Sl (55 )9 Wl oS
o b 1983) 54
aalais 4 (Piovesan et al., 2017) |, Soudanella

.(Reyment,

by e (Neritic) S 5 9 (Upwelling) gos o5

(Sa9 —F
&5 NS e el (el
5 wien plate obys olglr I gunailb
5 by slolze )0 wilgioe (o5 slaaiss
oL 1 T 392y (slactls Lalps Ygane (59
Sl a4 el Jolo 4 S0 slbaigs s o
Jozs 1, (Euryhaline) oYL (Sei oS
Yoot Jow 4 2B (S wnleee
1) edwd b0 gole Lyl s o (Oligohaline)

Sy

5 obls, 51 ol gyed 5l los s llugs
ooVl joh slacl 5)ls 392 obb slaol
5 Gl S eyl dactsye daceas
s s saiss | Glasgaze Lo bhazl )
iz shls a5 aiS e (S5 jeh I yw 9
OLloG39y 8y9h SRl b aiiie S lie Cho

Nigdige Ml @ 4 2bys lees S ple
ldisS 5l (oS Licd olowy 5l ddion joi aole>
Lolgise |y Olog>ge g4 yials ailoas JuSias

A

G ol Sy lasee casmslas Cytherella
by L= 5 (EL-Nady et al., 2008) L
Lo g (Morkhoven, 1963) ol oo 5L GespS
swdee gl 1) e Fee 0 Ges L)
.(Peypouquet et al., 1986; in Shahin, 2005)
o> (Ishizaki and lrizuki, 1990)  yizen
) @ld b GeenS lae 5l |, Cytherella
&les,S 158

Cytherella > ;I oleaisS Gebhardt (1999)
5 (shallow water) GocsS slalase 4 |,
Paees slool 4 |, Brachycythere, Paracypris
oaupoylas Paracypris uwo .ol ools Cos
EL-Nady et al., ) Sl U Jslo Sy lae
Benson, ) aib e BeseS 5 5L sb,e 5 (2008
.(1961; in EL — Nady et al., 2008

, Pontocyprella ;I oleaisS 4 Krithe o>
dgd g0 oaline JUib b ald jiee slacwnd
Lo saunolas Krithe (Morsi et al., 2008)
) als e g (Khalaf, 1984) secnS
oaumslis ¢ (Morsi et al,, 2008) JLsb YL b
aibge e Fro 0o Gees obys e
.(Peypouquet et al., 1986; in Shahin, 2005)
b )l «ls 3l las Pontocyprella o
5 (Morsi et al.,, 2008) JsL oYL slaceand
Morkhoven, ) aib o &b Sy e
O3y esusslis Paracypris nigeriensis (1963
5 (Esker, 1968) Jlo s ;00 b0 b Sl Sy
Peypouquet ) o ¥e o =0+ Gae b0 lae
Jo A3l Ll ¢ (etal., 1986; in Shahin, 2005
.(Bassiouni and Luger, 1990) s.ib so

4,0 5o NKalagu dalais slaogST mwl aslllas b
Brachycythere, Buntonia, Cytherella sl >
Celodls Cans Baoe 3ble 4 |, , Paracypris
(Gebhardt, 1999)
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slp ly ) bl S (g e
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o
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I sy olay 2 i Wil slaked
GespS g o5 ool ol 13w Gl
ossTiwl ly 1 gl ol (ae Lyl
Aaps o lis s aiile o ead olulis

;&b

—olnl el ey (VYYY) g oy Ll -
Oy olosle Shlasil —gloasT pulid e
oo TV 58 it

Wil B8 tse OYAT) T relansl oy -
S Go 5o (Sal lapsSidsil slue )l
(B ke 032l S &l
Wt (gwgdy8 olRasls - pule3sd asbilly
T

azsu,lis Gisdoy (WWAY) I we w3 b, -
W ol o s wle (6,108 g,
g g, oSS ol 358 aslihly
LS g (OYAY) 6 coliigollss Lole -
Ohr 0 Sol laigSidsil (sl Sl sl
al Ll — O —agie ool jo aBly agz
ete (o938 oAl — (il (59

cloaisle 3L S5T sl (1YAD) o wasdle -
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\&4

5 595 daore 10 p 35,018 a5 oleogST il slass
el 65 et SIS S0 e e 43 o0
.(Hag and Boersma, 1980)

5 %l jpax ol slalise dsn jo laogST ol
WlS 559 (slaosgamms ;3 plamiz 5 LaaisS
St B e O 0guome 5l Sy conds Ly y
S e (SN e

lag)T 55 Lareis LB (55 (Lol acgaze au
= 10) b ol Qoo < 10>) s OleJels
Acgaze bl 0 %o T--Y-) by g (- %o
Il gl> Base YooF+ 5l i) dlomls
Brasier and ) o llas g 98 ol 5 ol o
.(Armstrong, 2005

S99 4 bg e | Bairdia ..> Sames (2008)
L b awgie (5,95 a0 1) Cytherella > YU
Sy9 009dmxa (o |, Cytherella > 4 YU
el 83,8 3 yme YU Lo 5 Laugie

sl o Cytherella  slaaisS 51 (gl sloss
(Hartmann and = Jb s (,98 L Ges oS

puri,1974; Monostori and Ephraim, 1985;
QSS go Cawsy  Khalaf and  Aziz, 2009)

511, Hornibrookella ,..> Sepkoski (2002)
S sl g g peicd Geb LS slac]
Sl 05,5 i 138

o Timiriasevia gy wi> Helvaci (1977)
s B yeb oS slao] 4 by ye 1, Cypris
Eobuntonia ..ls o (Brackish-Fresh water)
B hedlbae ool 51 obys sble 4 bgpe
(Sepkoski, 2002) il oo oy s (2 5 90
ol glulil slasgSTiul goomme 4 axgi L
Obey 5l Wil YL B o5 (5,08 b lae
2 ol 1y (et slagisn j0) 6188 ogm,
Sy g
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Figure 3: fig.1- Trachyleberis nodosa, (R.V — Bassiouni, 1969) fig.2- Apateloschizocythere
geniculata (R.V - Bate, 1972) fig.3- Hornibrookella sp., (L.V) fig.4- Cletocythereis sp.,
(L.V) fig.5- Brachycythere sp., (L.V) fig.6- Brachycythere ovata, (Berry 1925) fig.7-
Cytherelloidea btaterensis, (R.V - Bischoff,1964)fig.8- Cytherelloidea hindei, (R.V- Kaye,
1964) fig.9- Cytherelloidea tollettensis, (R.V - Sexton, 1951) fig.10- Cytherelloidea
punctaspirata sp. nov. (R.V) fig.11- Cytherelloidea sp., (L.V) fig.12- Pterygocythere sp.,
(Dorsal View) fig.13- Alatacythere sp. fig.14-Buntonia sp.(R.V) 15- Eobuntonia sp.,
(R.V)fig. Scale bar 100um.
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Figure 4: fig.1- Opimocythere sp., (R.V) fig.2- Costa praetricostata, (L.V) fig.3-
Soudanella sp., (R.V) fig.4- Cytherella circumrugosa, (R.V — nov. sp.) fig.5- Cytherella
ovata, (L.V — Roemer 1841) fig.6- Cytherella ovoidea, (L.V — Alexander,1929) fig.7-
Bairdia comanchensis, (R.V — Mccy - 1844) fig.8- Bairdia ilaroensis (R.V - Reyment &
Reyment, 1995) fig.9- Bairdia nitida,(Jones & Kirkbg. 1879) fig.10- Pontocyprella
bosquetiana, (L.V — Jones,1849)fig.11- Pontocyprella sp., (L.V — fig.12- Paracypris
nigeriensis, (L.V - REYMENT, 1960) fig.13- Timiriasevia sp., (L.V) fig.14- Krithe
simplex, (L.V — Jones & Hinde, 1890) fig.15- Xestoleberis ovata, (R.V — Bonnema, 1941)
Scale bar 100um.
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Abstract:

In this study, calcareous nannofossils and ammonites of the Sarcheshmeh and Sanganeh
formations were investigated in the west of the Kopet Dagh Basin to determine the exact
age of the strata and correlating the calcareous nannofossil and ammonite biozones.
According to the index calcareous nannofossils, the first occurrences of Rucinolithus
irregularis and Eprolithus floralis were recorded in the Sarcheshmeh Formation and the
last occurrence of Micrantholithus spp. was recorded in the first part of the Sanganeh
Formation. Regarding these data, the upper part of NC5, NC6 and the lower part of NC7A
biozones were identified in the Sarcheshmeh Formation and NC7A in the first part of the
Sanganeh Formation. These data confirm the age of late Barremian — early late Aptian for
the Sarcheshmeh Formation and early late Aptian — ?late Aptian for the sanganeh
Formation. According to the ammonite data, Deshayesites deshayesi biozone of the early
Aptian was recorded in the shaly part of the Sarcheshmeh Formation and Parahoplites
melchioris of the late Aptian and Leymeriella tardefurcata with the early Albian age were
identified from the Sanganeh Formation. The calcareous nannofossil along with the
ammonite data confirms the age of late Barremian — early Aptian for the Sarcheshmeh
Formation and late Aptian — early Albian for the Sanganeh Formation. The studied
assemblage suggests a shallow and neritic continental shelf environment, in terms of warm
water and oligotrophic to mesotrophic conditions, with fluctuation of low oxygen condition
in some parts (suboxic to dyoxic).

Keywords: Aptian, Albian, Ammonites, Calcareous nannofossils, Kopet Dagh Basin.
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b Axcpodorhatets dletzrmanni
bo Biscutum constans
s Brasucosphaera africana

b Brasrucosphaer requiaris
fn Brasrudosphaera sp.

ks Brainsonia metalose.

b Bukyiiths ambiguus

fo Cafcutes percenss

ks Chistozygus Itterseius

: Chisstozygus playrhethus

s Cretarhatus conicus
b Cretariatitus sp.

ks Oyetagefosphaera aragoensis
Lt Ovclagefosphaera deflancrei
ks Oycragetosphasra margeresi
s Oclagelosphasra so.

ks Oyiindiraithus nudus

3 Diazomatoitus febmans

e Discorhatxtis igrotus

R Eprolthus flrals

k3 Eroithus sp

2 Ethmarhatatus heuternianus

Heyestes ineguizris
ks Hefenea chiastia

ks Lithraphicites carmiolensis
f& Loxotthus amile

ks Manivtella pernmatoidea

ks Micranthoithus hoschuizi
ke Micrantholithus obtusus

§ Nannoconus bucheri

ks Nannoconus circularis

te Nennoconus truiti trecuens
ks Nannoconus truit) rutti

I Nannoconus vocortiensis

t& Nennoconus wassaii

t& Nannoconus sp.

t5 Radbithus planus

fe Retecapsa angustitorata

f# Retecapsa suriella

§5 Rhagodiscus achyostauron

fy Rotelapilus lafittei

fx Rucinoithus sp.
3 Sollasites sp.

kg Stauroithes crux

fa Stawroithtes mutteriosel
by Stauroltes sesser

fa Staurothes stradneri
f& Stauoithes sp.

fa Stoverius actylosus

{3 Tegurentumn siracheri

& Watzmaueria barmesiae
s

0

by Watznaueni totennica

£y watznaueris fassacincta

fy Watznaueris ovata

by Zeugrhatidctus embergert

Ky zeugrhatactus <£.2. embergeri
Ky Zeugrhatoictus clarus

ks Zevgrhabaotus trvectis
by Zeugrhabxictus xenotus
kg Zeugrhatictus sp.
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Fig. 1- Cyclagelosphaera margerelii Noél, 1965; Fig. 2- Discorhabdus ignotus (Gorka, 1957); Figs.
3- Eprolithus floralis (Stradner, 1962) Stover, 1966; Fig. 4- Lithraphidites carniolensis Deflandre,
1963; Fig. 5- Micrantholithus obtusus Stradner, 1963; Fig. 6- Micrantholithus hoschulzii (Reinhardt,
1966) Thierstein, 1971; Fig. 7- Nannoconus bucheri Bronnimann, 1955; Fig. 8- Nannoconus
elongatus Brénnimann, 1955; Fig. 9- Nannoconus globulus Bronnimann, 1955; Fig. 10- Nannoconus
truitti truitti Bronnimann, 1955; Fig. 11- Rhagodiscus angustus (Stradner, 1963) Reinhardt, 1971;
Fig. 12- Rhagodiscus asper (Stradner, 1966) Reinhardt, 1967; Fig. 13- Rucinolithus irregularis
Thierstein in Roth and Thierstein, 1972; Fig. 14- Watznaueria barnesae (Black, 1959) Perch-Nielsen,
1968; Fig. 15- Watznaueria ovata Bukry, 1969; Fig. 16- Zeugrhabdotus embergeri (Noél, 1958)
Perch-Nielsen, 1984; 2000X.
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A, B- Pedoiceras cf. anthulai Eristavi 1955, Sarcheshmeh Formation, Lower Aptian; C, D-

Deshayesites cf. consobrinoides Sinzow 1909, Sarcheshmeh Formation, Lower Aptian; E, F-

Parahoplites cf. melchioris Anthula 1899, Sanganeh Formation, Upper Aptian.

Lees, 2002; ) Cuwl ooy 48,5 Jlai j0 8,545
Tiraboschi et al., 2009; Bottini and Mutterlose,

(2012
50,5 kel saxls 55 Nannoconus spp. i
Erba, 1994; Barbarin et al., ) ol oo 89,553
,9 45 (2012; Duchamp-Alphonse et al., 2014
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(2014
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Watznaueria spp. (Watznaueria barnesiae +
Diazomatolithus  Watznaueria fossacincta)

Lithraphidites .Discorhabdus ignotus dehmanii
spp.
[Braarudosphaera

Micrantholithus «carniolensis

Spp. Spp.
L Cylindralithus spp. 5 Rhagodiscus asper

«Nannoconus

Al oy S (g i Slgl 3
JB(V JS8) )l @) 0 b 4S5 ez ples
4 Watznaueria spp. iz dwwd odslie

5 05 sl s ol asls 4 S glpe



Yol Noyg0 cowlicdhads o g (5, Kidas aolidadgd £1> 45 - C.w,.o‘l— 9 Lkloudgib owlbbaiuz NPT () Kon g y91 Sabo

Y w,.oi @»Lmu Pg Ay 90
Py Ay pd Oyg0 40 (SYlie aridS Jlo sz o

w)b 61.@0)30 » aS ML?)S LsL&: wyo‘ u;wLw:

ol o e el 35 joie 1 B
(Westermann, 1996; Moriya et al., 2003; Jagt-
Yazykova, 2011; Lukeneder, 2015; Lehmann

et al., 2016).
bl L leosel Batt (1989, 1993)
Sl iz 42,0) Sl Sleogas
s 09,5 VA 0 (g b0 a3 aials ing
(O Jsaz) 05 gass
Olgisn Bisel (559058,90 aslllae b ol i
e 3903 oLl |y (ool Bos o 502
e Suxdge 5 (SN sl oo bLS)
slatuigel alol (nlp oS patuin |) latuisl
5 SeraSs oSty JIKA Jolds el Ok
hens O SLs Yaisl ol olisy b el
e e S (gs, |y bl i aS Wlos
,o Calycoceras 4 Mantelliceras sle) wusl) 38
(ol asllae
L Slo s 5 SigSs kel gy b glacaisel
N SgSS b sdas psb 4 LS5
Yol ol Sl o les ( Hysteroceras ale)
Mt (ST e g 095 (oS Al L (slap b
.(Puzosia 4 Hyphoplites sils)
o b mle dsgy b B0 00 slocaisal
gyt WS (s (S y I S35 el
locusgel 5l g95 (nlps JSo U (Ssj 02 b @l
S5 b (S Sl @l s plis
aile) sdbioe SOPL Comsy SO a4 dgae
£ 90 l)ls ooz (slold 50,50 .( Anisoceras
Sow 4 alas a5 Sl wilosss 55, (565!
o4y, ales a5 dl> g azals 3 Lo i
;o Ll o Scaphites asle) cul a8 5 oo l,8

A9

ar S5 iy S 3z ee sl ez S0
Micrantholithus  spp., ) <oy, gl
oa>le a5 ail o (Braarudosphaera spp.
bosle! i 5 diee Sinp g oS sl
el 2l dlse Y e 5 ol )9l
Bersezio et al., 2002; Mutterlose et al., ) aiauw,
.(2005; Duchamp-Alphonse et al., 2014

O ey SO o p0 0dd S K8 i
Slge YL liwe >zl a5 <ol D. lehmanii
Bersezio et al., 2002; ) wily o0 baore jo plde
.(Mattioli et al., 2014; Giraud et al.,, 2018
oa>Ls 5.5 L. carniolensis ¢ R. asper sl >
Bischoff and ) aiiwe GBgjigre o o5 skl
51 .(Mutterlose, 1998; Street and Bown, 2000
(eean SIS Ghp S d9rse slagmir N0
oa>Lls a5 ail . Discorhabdus ignotus ..o
degozme ol S lge YL olee b slee
oS S 50 397 ge (heedgll sla iS5 i
Wl o ol plibin e aSLE o
5 95 ga LadsS 5l Vb oliliz 2ye o
iph o S (o o AL L

sledre 3 5 RoOASPEr wi> eizes
Gr 205 (o0 S gy 4 oml LSl
20 Jdo 4 lo w65 g iz Sl o) o0
Sl 15wl wd alisdle BB iz sk
G0 )bl 5 el 5 o 35S 5 iz (3)leds
sheme Luly 385 55b @y lgn b et sg2g
S30i paseie Sol lldsil goz Loll 1,
@le W5 g iz dhwgn Hed> wlul LS
b ol ,an s Rhagodiscus ¢ laawisS il ales
P L &S Serse o WS 5 e
PS5 sl s ol ks wis Gl aldlir
3L (o pate ol olilin e



Yol Noyg0 cowlicdhads o g (5, Kidas aolidadgd £1> 45 - C.w,.o‘l— 9 Lkloudgib owlbbaiuz NPT () Kon g y91 Sabo

ddwd ddkse Lehmann et al. (2016)
0,8 oM gl cwed o ioDeshayesites
B e O B A L S R N Je o g
FoS DL g SIPL o2 sl b Wil
Ol @ Cendy Gm e sd (oo b
byl 5 Wl Slisy g ojlail 5 (el 09,8
olaxs caxlllae 3590 sUgd & azgs L.l 1,5,
A e (Sal sl Jendsil 6535 poe 5 Cuigal o5
degezme lp (oolid pgr a0 bulyd a0
6)‘51 Q)lsA 99,9 R oéﬁ.:d ML.A 6)9.)l> 6Lb
2 lE (oo b Alliw Wile yo egaty &l )
\.\M.\l; 009.3 )ka]:‘ ‘SM:L,.M: fy 4.._3‘).:.) .la.:‘;w
SS9y » OF)) Bolo g gm pilloeias adlas
a2 oo olad Gy ol il wijle sle aial )
ol 8 Gl 55l 50 axlllas 550 iy aS
o 8 Gl el eat A oSl
adllae 0,50 ip 0 Al Sile e S,

] 009.9 Guos L_,>.L».‘>
3 bagio b GaceS (5 NS Cgm jade> S Ll
< QLér‘-w—“ ‘) o)lé S L_'>’>)L> 9 @l—ﬂ& Cound
Afshar-Harb (1979) YU Cldllae 5 ogde oS

5 asdz e sl wile o IS vsrs @
aile o 1 ol Gl g a8 oo oLl alSs
b allw sl ;0 g duoyo YO 5l oo dedti
S, alis Wy e 45 el 03,5 53wy +/A
55 ol Sletond 5l im0 oS ol Lo
oot abol clalllas Bl eizmen il Wl
5 iz sbale sl Gysesndl s,
FURSTOR (RCER RS SN PO NEUIE Qe LI
B N U T Ae
AYAL e 5 odbgls OYAA L andle)

.(Shokri, et al., 2015, Sharifi et al., 2018

O a4 Sl e Buo b slacd 9o 20
Sl 0095 ol 4y g, slailas b g (g0g0e &S >
(Turrilites 4 Hypoturrrilites asle)

slasle b cwd iy o Deshayesites
oy o ol ol vszg Al g Aol
(5]5‘ .0}5 M 03; dw oj‘dj‘ u,uL».u‘ » u‘y
0 Jilas a5 cul g58 laxl sla o8 Jols
65&“1&“&%5&)‘9@}‘&‘
D5 oo Bl gl anle sl Sal S b Sl
5 oblbgsl wile Ko sl dssle bl
dga> ;0 Baes pgo 09,5 0w of jad yliwgy >
6Lm 2y 6‘)“) 9 A.S)L) )Ja_g )A.A ‘;-AA Ye-0-
el s Sl sl ;o 40 yiis 09,5 oy
05)5 RESUIWN- ).u Lﬁbg.a.u.o.l.ﬂ 63[} as 5\)9.»;‘50 u.,él.v
o e 5 5 910 b o oo Yo 51 25 e
D9 (o0 2L

g Lio bls ple jo 0ud plxl Oldlas wlal 5
oo 0 b oulds plxl sl )5 Sledlbl yulul
CdS iz Aod Oj0 4 (g8 oo andllae 05
(Batt, 1989, IS slewy,S Sk 5l a8
sl i>1993)
ol D90 4 29,5 leie 4 Deshayesites,
b astie cu,y OlLSE b Solgl das cmlaw (o

DPD (P (G

Pedoiceras, Parahoplites

o 1y adllae 3550 (B 50 (el sligh asgazme
30 45 S aunlie Batt (1989) sgd 09,5 L lgs
<8l Jobo 5l 0 (Sl 5 JlownS g0 sloo, bz
09; U‘Jl LgLﬁbws.ai Sy 0523 Woloads
Silgrge & az g b uisresy 03 SELgS
Seelosgyien oy wwyoe S 4 aey

IRCLOWE S PN X 1 PPV o



Yol Noyg0 cowlicdhads o g (5, Kidas aolidadgd £1> 45 - C.w,.o‘l— 9 Lkloudgib owlbbaiuz NPT () Kon g y91 Sabo

slale paas 01, b pds 5 Sledbsl oyl
S oo gl Alling dodie
o I i adlbe aiells el (pl ax S

Aol oo anlllas )50 By 30 (o939l Dlalas

095 S5 hp 5o sl 9 (hemdsil sl ool
2 bl (S el bulpd s (et Ghp 0)9)
Oceanic Anoxic Event 1a= OAE ) iy onui]

Mahanipour et al., 2011) ¢l 00,5 <3 1, (la

(Batt, 1989) @.\49&1 e oligd g ) Joao

PLANISPIRAL

1= Evolute (heavily ornamented planulats)

2= Involute to moderately evolute (compressed, ribbed planulates)

3= Evolute (spiny cadicones or sphaerocones)

4= Involute (nodose sphaerocones and platycones)

5= Evoulute (ribbed, cadicones, smooth with maturity)

6= Involute to Moderately Evolute (depressed, smooth or low folds)

7= Involute (depressed, very fine ribes)

8= Evolute (compressed, serpenticones and some planulates, ribbed surfaces)

9= Involute (compressed, ribbed planulates)

10= Involute (compressed, small planulate, very finely ribbed)

11=Involute (dis — shaped, compressed oxycones)

HETEROMORPH

1= Torticones (tightly coiled helical shells)

2= Torticones(loosely coiled helical shells)

3=U - shaped (ancyloconic, loosely coiled phragmacone)

4=U - shaped (sphaeroconic phragmacone and hooked adult living chamber)

5=U - shaped (evoulute, compressed, with a prominent hooked living chamber)

6= Orthocones (circular whorl section)

7- Orthocones (oval or compressed section)
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Ethmorhabdus hauterivianus (Black, 1971)
Applegate et al. in Covington & Wise, 1987
Flabellites oblongus (Bukry, 1969) Crux in
Cruxetal., 1982

Hagius circumradiatus (Stover, 1966) Roth,
1978

Hagius ellipticus (Griin in Griin and Allemann,
1975) Bown, 1992 emend. Bown, 2005
Hayesites irregularis (Thierstein in Roth &
Thierstein, 1972) Applegate et al. in
Covington & Wise, 1987

Helenea chiastia Worsley, 1971

Lithraphidites carniolensis Deflandre, 1963
Loxolithus armilla (Black in Black & Barnes,
1959) Noél, 1965

Manivitella pemmatoidea (Deflandre in
Manivit, 1965) Thierstein, 1971
Micrantholithus hoschulzii (Reinhardt, 1966)
Thierstein, 1971

Micrantholithus obtusus Stradner, 1963
Nannoconus bucheri Brénnimann, 1955
Nannoconus circularis Deres and Achéritéguy,
1980

Nannoconus elongatus Bronnimann, 1955
Nannoconus kamptneri Bronnimann, 1955
Nannoconus minutus Bronnimann, 1955
Nannoconus  quadricanalis Bown &
Concheyro, 2004

Nannoconus sp.

Nannoconus truittii subsp. frequens Deres and
Achéritéguy, 1980

Nannoconus truittii subsp. truittii Brénnimann,
1955

Nannoconus  vocontiensis
Achéritéguy, 1980
Nannoconus wassallii Bronnimann, 1955
Radiolithus planus Stover, 1966

Retecapsa angustiforata Black, 1971
Retecapsa surirella (Deflandre & Fert, 1954)
Grin in Griin and Allemann, 1975
Rhagodiscus achlyostaurion  (Hill,
Doeven, 1983

Rhagodiscus amplus Bown, 2005
Rhagodiscus asper (Stradner, 1963) Reinhardt,
1967

Rhagodiscus pseudoangustus Crux, 1987
Rhagodiscus robustus Bown, 2005
Rhagodiscus splendens (Deflandre,
Verbeek, 1977

Rotelapillus laffittei Noél 1957
Rucinolithus irregularis Thierstein, in Roth &
Thierstein 1972

Rucinolithus sp.

and

Deres

1976)

1953)
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Calcareous nannofossil Appendix
Axopodorhabdus  dietzmannii
1965) Wind & Wise, 1983
Biscutum constans (Goérka, 1957) Black in
Black and Barnes, 1959

Braarudosphaera africana Stradner, 1961
Braarudosphaera hockwoldensis Black, 1973
Braarudosphaera regularis Black, 1973
Braarudosphaera sp.

Broinsonia regularis (Gérka, 1957)
Bukrylithus ambiguus Black, 1971
Calculites percernis Jeremiah, 1996
Chiastozygus litterarius  (Gorka,
Manivit, 1971

Chiastozygus platyrhethus Hill, 1976
Chiastozygus sp.

Cretarhabdus conicus Bramlette & Martini,
1964

Cretarhabdus sp.

Cylindralithus nudus Bukry, 1969
Diazomatolithus lehmanii Noél, 1965
Discorhabdus ignotus (Gorka, 1957) Perch-
Nielsen, 1968

Eprolithus floralis (Stradner, 1962) Stover,
1966

Eprolithus sp.

(Reinhardt,

1957)
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Sollasites sp.

Staurolithites crux (Deflandre & Fert, 1954)
Caratini, 1963

Staurolithites mutterlosei Crux, 1989
Staurolithites siesseri Bown in Kennedy et al.,
2000 in Kennedy et al., 2000

Staurolithites sp.

Staurolithites stradneri (Rood et al., 1971)
Bown in Bown & Cooper, 1998

Stoverius achylosus (Stover, 1966) Perch-
Nielsen, 1986

Tegumentum sp.

Tegumentum stradneri Thierstein in Roth &
Thierstein, 1972

Watznaueria barnesiae (Black in Black &
Barnes, 1959) Perch-Nielsen, 1968
Watznaueria biporta Bukry, 1969

Watznaueria fossacincta (Black, 1971) Bown
in Bown & Cooper, 1989

Watznaueria ovata Bukry, 1969
Zeugrhabdotus clarus Bown, 2005
Zeugrhabdotus diplogrammus (Deflandre in
Deflandre & Fert, 1954) Burnett in Gale et al.,
1996

Zeugrhabdotus elegans (Gartner) Burnett in
Gale et al., 1996

Zeugrhabdotus embergeri (Noél, 1959) Perch-
Nielsen, 1984

Zeugrhabdotus  erectus  (Deflandre  in
Deflandre & Fert, 1954) Reinhardt, 1965
Zeugrhabdotus ~ scutula  (Bergen,  1994)
Rutledge & Bown, 1996

Zeugrhabdotus sp.

Zeugrhabdotus trivectis Bergen, 1994
Zeugrhabdotus xenotus (Stover, 1966) Burnett
in Gale et al., 1996
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Barbarin, N., Bonin, A., Mattioli, E., Pucéat,
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Geotourism potentials of Omid Abad Sarab Complex in Chaharmahal

and Bakhtiari Province (Central Zagros)
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Abstract:

Omid Abad Sarab region of Chaharmahal and Bakhtiari province has a great potential of
natural geotourism and hence is among the most beautiful and attractive areas of Central
Zagros. The natural and spectacular phenomena of this region includes: Sarab Cave, Sarab
Valley, Zagros main thrust, Sarab River, beautiful outcrops of Tarbur, Pabdeh and Jahrom-
Asmari formations, fossil bearing facies of Pabdeh Formation (with plants and vertebrates
(fish) remains), attractive rock cliffs and walls, soaring mountains and high ridges, long,
deep, labyrinthine and wonderful valleys, refreshing water springs, roaring streams, natural
landscapes and mountain pastures. These natural potentials can turn this region into a
geotourism hub and improve local economy by increasing employment, income generation
and rural development. So far, due to the lack of proper and sufficient introduction, this
pristine and valuable area has been unknown to the non-local people. In this research some
of these special natural features, with a focus on paleontological attractions are introduced.

Keywords: Geotourism, Sarab cave, Sarab valley, Pabdeh Formation, Central Zagros.
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Biradiolites  sp., Bournonia  anatolica,
Hippurites  aff.  variabilis,  Hippurites
cornucopiae, Praeradiolites sp., Radiolites

plicatus, Vaccinites vesiculosus
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Introducing the potential of Maragheh Geopark with special attitude on
Fossil site of Maragheh

Golam Reza Zaare*!
1- Paleontology Research Center, Maragheh

* Corresponding author: Golam Reza Zaare: nzaare73@gmail.com

Abstract:

Maragheh city is located in the Northwest of Iran, south of the Sahand mountain range,
140 km from Tabriz city, The territory of Maragheh city due to the variety of geological
structures, unique nature along with the existence of historical monuments and buildings
from different eras of Iran's history, land and cultural background including with many
geological structures,like Sahand mountain, Soufi-chaie river, Class caves, eysers Goshaish
valley, travertine springs for therapeutic purposes, abandoned and semi-active coal mines,
the presence of ammonites of the Delichai and Shamshak Formation, Vertebrate bony
Formation of Maragheh fossils, etc. along with the unique nature and the ancient history ,
Maragheh city has a special potential as a global geopark. The fossil region with the
Maragheh osseous formation is one of the unique geological structures of Iran and it is one
of the five important vertebrate fossil regions in the world. Because of animal species such
as elephants, deer, wolves, tigers, monkeys, giraffes, it is significant for different strata.

Keywords: Maragheh, Sahand, Geopark, Ammonite, Vertebrate Fossil.
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