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1-2) Velates perversus (Gmelin, 1789), EUIC 108373-4, 3-4) Xenophora sp., EUIC 108375-6, 5) Lutetiella sp., EUIC 108377, 6) Cerithium sp.,
EUIC 108378, 7-8) Microvoluta sp., EUIC 108379-80, 9-10) Pseudotaphrus sp., EUIC 108381-2, 11) Bonellitia sp., EUIC 108383, 12-15) Natica
sp., EUIC 108384-7, Scale bars in all figures 1 cm, 1-4, 8, 10, 11-13 Soh area and 5-7, 9, 14, 15 Zefreh area
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1-4) Natica sp., EUIC 108388-91, 5) Cymatium sp., EUIC 108392, 6) Mitrella sp., EUIC 108393, 7) Seraphs sopitus (Solander in Brander,
1766), EUIC 108394, 8-10) Seraphs volutatus (Solander in Brander, 1766), EUIC 108395-7, 11-12) Mesalia sp., EUIC 108398-9, 13)
Campanile sp., EUIC 108400, 14-15) Pseudotaphrus sp., EUIC 1083401-2, 16) Aporrhais sp., EUIC 108403, Scale bars in all figures 1 cm, 1,6,
7-10,12, 14 -16 Soh area and 2-4, 5, 11, 13 Zefreh area
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Class: Gastropoda Cuvier, 1797
Phylum: Mollusca Linnaeus, 1758
Family: Neritidae Rafinesque, 1815
Genus: Velates Montfort, 1810
Type Species: Velates conoideus de Montfort, 1810, by

original designation = Neritina schmideliana (Chemnitz
1853) = Nerita perverse, Gmelin, 1791.

Velates perversus (Gmelin, 1789) Figs. 6 (1, 2)
To the long synonym list Okan & Hosgor (2009) p. (10)
should be added:

2009 Velates perversus (Gmelin), Okan & Hosgor: p.21, pl.2,
fig. 1-8
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. Width 1 Width 2 Height

Specimens (mm) (mm) (mm)

IRAN 35-96 29-81 18-56

Slovenia 33-80 38-111 20-60

Croatia 18-59 24-77 13-47

Bosnia and Herzegovina 34-60 44-57 25-35

Hungary 39-115 45-170 22-70

Bulgaria 22-44 26-54 15-28
France 30-72 38-92 -

Italy 28-123 33-125 17-79

«(Dainelli, 1904, 1905, 1915) _uls S 53 Zazvié s
Lt 5s oekiss 5 sl n (o ) sl Glaaiip
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Family: Xenophoridae
Genus: Xenophora Fischer, 1807
Xenophora sp. Figs. 6 (3-4)

o5 pme oS (68T paz O3 A i ol tidnargd
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Family: Hydrobiidae
Genus: Lutetiella Kadolsky, 2015
Type species: Lutetiella hartkopfi Kadolsky, 2015
Lutetiella sp. Fig. 6 (5)
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Family: Cancellaridae

Genus: Bonellitia Jousseaume 1887
Bonellitia sp. Figs. 6 (11)

IS b e d\:_b,v.i.» Sl o2l s Do iy
e Slolas 5 LSb e e ool Glhls 5 ol
Pl 3 a1y oo Jgb V/Y 35 oS 5 IS
odus aslas dalsl 55 ge5 aU; O g JUS .ol 6l
RS Kb o> (o ,8 b s 555 p 35k
A abie lS 2T foes (63,
G oS Slalamma 53 i () i lid gy 4 90
5 A4S e SUS G Dy oLy
el s &

Family: Naticidae

Genus: Natica Scopoli, 1777
Natica sp. Figs. 6, (12-15); Figs. 7 (1-4)

5 S5 obs s iy Do i pl 53 ks
aslas il e 0 S La oy s 5 Cl oS5
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Ampulina Férussaca, 1822 | .. -l Cals 1duwlio
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aslas (o yls (g i Aol La e (ol S0 S
g3 Laleayls 5,8 goey o 5T slgnl js 5 &S5 S
o 505 5l Cads Ampulina Férussaca, 1822
Ot e 5 4513 5B o US55 53 g b 4 o
s a5las 5 Conl =T oy a0 bg e oo ide
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;1(2015) Kadolsky Lw 5 ;L dsl (gl = uim o
el okt Gl ey 48 (i ) S o 5
22 2ls s oS Lo e 53 i mwlid pgoy it 20
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Family: Cerithiidae
Genus: Cerithium Bruguiere, 1789
Cerithium sp. Fig. 6 (6)

LS bt b S (b pee (sla gy )l tduogd
Lad Y s (o0 byl iy o 655 2 s
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Family: Volutomitridae

Genus: Microvoluta Angas, 1877
Microvoluta sp. Figs. 6 (7-8)

S 95 8094 U g b wtw gy glyls i ol iduogd

5 oiS wlas 55,05 0T (YU )3 oy F a8 ol S

el Ol S35 EL
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Family: Rissoidae

Genus: Pseudotaphrus Cossmann, 1888
Pseudotaphrus sp. Figs. 6 (9-10); Figs. 7 (14-15)
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Type species - Terebellum convolutum Lamarck, 1802
(= Bulla volutata Solander in Brander, 1766) by
original designation. Lutetian, Paris Basin.
Seraphs sopitus (Solander in Brander, 1766)
Fig. 7 (7)

To the long synonym list Caze et al., (2010) p. (428)
should be added:

2010 Seraphs sopitus Caze et al., 60, figs 6F, G; 9

2012 Seraphs sopitus Caze et al., 56, pl.3: E

ol ol o S T glals U S S 55 di g teduorgd
33 IS 5L s b Slas .l ¢S 5 M8 i
G S-SR PRS- - SIS S IR g R BN W
i Do 2y 08 6355 55 Ll Al oo otes Bkes
j@‘gﬁf}b)@@&bw}ﬁu.w‘au\_&r}
DI G5 5 ok e B mbw
Seraphs volutatus (Solander in Brander, 1766)
Figs. 7 (8-10)
To the long synonym list Caze et al., (2010) p. (426)
should be added:
2010 Seraphs volutatus Caze et al., 60, figs 5A, B, E;

6A-E; 7;8
2012 Seraphs volutatus Caze et al., 56, pl.14: F

pose st by IS8 (Sp5 sy 68 ) 3 ikeorgd
odd 5 S 5 oS 4SS 5 Ok 5ol S (glals b el
55U s ad 3 S 5 L 5 i las ol
0dels 55 5 Bbes &S5 st ool 0 Lo oy 4
Q.w\aur}@wQ;;)\yyliW
et 9 Sl (Gl en 05 5 ESTU Sl (S5
O o F1 ot sl 0 0 eiST a3 U ko S b plas o
o b 5 ol s (oS o 2y mhaw )3

M 55 5 sl
5 Seraphs sopitus«s & L 458 nl Cald tduwlio
S5 93 a5 5 el S5 5 KL i Slas iy

5o LOT Gl .l ol o oyl a5 S50 IS

2- Apex
3- Columella

3 2l Glaloows Gl Blasl 3 1 wlid poy 4y o
5 AS e (S5 650005 e s Slacule sl
Family: Cymatidae
Genus: Cymatium Réding, 1798
Type species - By subsequent designation (Dall &

Bartsch, 1904) Murex femorale Linnaeus, 1758
Cymatium sp. Fig. 7 (5)
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Family: Columbellidae

Genus: Mitrella Risso, 1826
Mitrella sp. Fig. 7 (6)

23 o e b JSE (STa0 i (2l 03 B idagd
Gl St oy L 5 (slilas (slls 5 Sl OT sV
D st S SIS S 4 S

(Gaskoin, 1852) a5 8 4y 4w i 4 gos oy s o
Cl (Ul 2ol O g ¢ 51> dge) Mitrella leucostoma
5 s (b9 e OT 03l 4y s Jromy 87 sl (ol L
Sl 5ol S oS

5 Lder Sl s S35 2 LaOT SV lild gy i 91
5 orb Gy LOT I & bl S o S el
s b S 5 S5050 5 B o p s e

Family: Seraphsidae
Genus: Seraphs Montfort, 1810
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Xenophoridae .5 ¥ Volutomitridae .5 >
A Laesl gl sl Aoy 0/0 5 Rissoidae Lo s ¥
Az, YY (Neritidae 4,5 00/0 ;5o 55 adbis >
Az ,50/0 Molutomitridae .- 5 6/6 (Naticidae

A 5V 4 Turritellidae +—»,> f/6 Campanilidae
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=0 M Gblesh (@

Slaals 5 L oy s 5 Ol L oS 0LLESE Sles £ !
SN b sld DLLeSE i Lsd o odal 35 oL
3 Y051 508 Blasl 53 Bikes o dn ol > T s
059 ,0l AS S5 Al g go a8 b (5 s S 3blie 53
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(4 JK8) Wlodds oL e adlate 53 Las lady s 2

Family: Limacinidae
Genus: Limacina Bosc, 1817
Limacina aryanaensis (Janssen et al., 2013),
Fig. 9 (1)
2013 Limacina aryanaensis Janssen et al., Fig. 12 (1)
2013 Limacina aryanaensis sp. Nov, Janssen et al., p.
30, fig 10-11.

Wl 555 65 g5 oS s 6 S ol 3 a8 Sl ol s
rj&QCEWJJO}éMC‘)}WJW%M K g
(Cazeetal., 2010) .l §es
Cale 5 (5050 OLLaSis I uir ool i gulisd gy it 10
sbac o los sleanle Ole 53 g o3 Ll 5
S e S ke

Femily: Turritellidae

Genus: Mesalia Gray, 1847
Mesalia sp. Figs. 7 (11-12)

Dhor B 3 b il T by ety 1 iy
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Femily: Campanilidae
Genus: Campanile (Bayle) Fischer 1884
Type species: Cerithium leve Quoy ve Gaimard 1834
(= Cerithium symbolicum Iredale, 1917)
Campanile sp. Fig. 7 (13)

Lo Sy 5 ol s 5 S8 (s pue atn  hnarg
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5ol s Caley i ombaw IS o S5 Gaes
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Family: Aporrhaidae
Genus: Aporrhais Da Costa, 1778
Type species: Aporrhais quadrifidus Da Costa, 1778 =
Strombus pespelecani Linneus, 1758
Aporrhais sp. Fig. 7 (16)
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4S" gl Limacing (slad ses 31 (galias b & gad o) 1o
ar Sy (oo Sl s 1o Loy 5 (gl
s s OLE |y b tomy (Sal 40005 0T 31 eSS s
slaS Limacina volute Hodgkinson, 1992 4 s
Gl ol oyl S 13S0 B i e gl slma g
a5 glyls 5034 5 S (Hodgkinson et al., 1992)
Limacina a5 gei y3 il s 530 9 i
L. g4 S smithvillensis  Hodgkinson, 1992
Sl 3S A She s o 31 (1992) Hodgkinson et al.
T shls 5 Sl Sk V/0 Lot (oo gLl cl ol
g Bl o iy (S Do S 5 03 o
Heliconoides oL« ol o5 5,1 3l oot 551557
Limacina guersi 4 a._x 45 nemoris Curry, 1965

O 4l gy ls Sl ik e ) 51 JansSen, 2010
25 T Sl Gla o S Ak e e
L. s «S Heliconoides lillebaeltensis 4 & .4 s

2 Sl 75 Sl s I8 (2007) Janssen et al.

Aol o ol ol B S S oo ¢ ony

Genus: Altaspiratella Korobkov, 1966
(= Plotophysops Curry, 1982)

Type species: Limacina elongatoides (Aldrich) (by
original designation) = Physa elongatoidea Aldrich,
1887 (Eocene, Ypresian). Type species= Plotophysops
bearnensis
Altaspiratella tavianii Janssen et al., 2013
Fig. 9 (2)

2013 Altaspiratella tavianii sp. Nov, Janssen et al., p.

28, fig. 6-7.
2017 Altaspiratella tavianii Janssen et al., p. 4, fig. 1.
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Rissoidac [l Other Gastropods
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Altaspiratella  bearnensis  (Curry,  1982)
s Altaspiratella tavianiiAltaspiratella multispira
¢S L LaoT en 5 duil s Altaspiratella gracilens
Ly oo i O 355 gl by seaiuy
48 5l eSSl L Altaspiratella multispira
Altaspiratella dsle olaas S 4S ol 54m g bl
o= 4 Altaspiratella elongatoidea s bearnensis
D15 5529 bly sl bl (i Jsdgi.aj 45;
a La oy ol o3 28 al) sl 658 55 2 5o
Ol e )3 s S L gl g B 53 e e
» LS olarul 5685 alas 4 53 5 b
S8 led s 158 ol sla e I sl
L 6 iy Citsllas C;" ,»> Altaspiratella gracilens
ﬁ&b;&u‘d\jw%;“.’)‘.’wuﬂﬂ.’)jﬁd;
Altaspiratella ;s) dzws LSS Slas Cards @lyls 53
Altaspiratella .(c—) = g slas aJgracilens
S5 ool 3l ekisil gls iy czals s 4 tavianii
LU ol sl Altaspiratella gracilens st . ;leze
- YL el e (KD Bl ) 5 15555
Hodgkinson et al., ) sl ol 3,15 (o 51) cpd o)

(1992

Genus: Heliconoides d’Orbigny, 1835
Type species-Heliconoides inflata (d’Orbigny, 1834),
by subsequent designation of Adams & Adams (1858)
(Recent)
Heliconoides mercinensis (Watelet & Lefévre,
1885) Figs. 9 (4-9)
To the long synonym list Janssen et al., (2013) p. (29)
should be added:
Limacina mercinensis (Watelet & Lefévre, 1885)
Janssen et al., 2013, p. 29, fig 9

Ly o 5 Sl Jgann it S5 (6l 47 @505 )
(Janssen et al., 2013) 4 a-b y5 ;- 4 0 S U &S
o a S5 Lol o 21 6 0 s 0T ailia
ai Col Altaspiratella ju sdiasOlis atw gy odiS
Altaspiratella  bearnensis .l oL aa 58 «
Altaspiratella Altaspiratella  elongatoidea
JS—s <" Altaspiratella  multispira s gracilens
Cahuzac & Janssen, ) L oo 0lis e sle 5 &S5,
L Laas S ol .(Janssen & Peijnenburg, 2013 <2011
Ly yoen tnn g aS 5T e sy an ) sl pl o
gy el s gd o0 e o maole SRl 4 &S aey
+« Limacinoidea-Limacinidae L <G
o= 3525 s .ol su_i Cavolinioidea-Creseidae
GOdWIN-) 45 8 4s 45,8 ol ey oo o any bl
i L 45" Camptoceratops priscus (Austen, 1882

Altaspiratella gracilens Hodgkinson in
Hodgkinson, Garvie & Bé, 1992, Fig. 9 (3)
1992 Altaspiratella gracilens Hodgkinson, Hodgkinson

in Hodgkinson, Garvie & B¢, p. 14, pl. 1, figs 4, 5
2013 Altaspiratella gracilens Hodgkinson, Janssen et
al., p. 28, fig5

OT b 5 adl oo dil (b us di sy SO 1 huarsd
LU o 0 5ldss . Conl OT 5,6 4l VO 350>
s (glaslas glyls lod s 1o o 5| Gme 833
A5l 55 05 I3 rems o AT aalsl js aS ol &S S

el B e
i i e a5 8 iy g el 4 LS gl
aS Coul ab 5 5 4> 5 5 anlllae 5, 50 Altaspiratella
sAltaspiratella elongatoidea (Aldrich, 1887) f.lx
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o il (g 55%) S50 oblpSa A JSa
1) Limacina aryanaensis (Janssen et al., 2013), 2) Altaspiratella tavianii (Janssen et al., 2013), 3) Altaspiratella gracilens (Hodgkinson in
Hodgkinson, Garvie & Bé, 1992), 4-10) Heliconoides mercinensis (Watelet & Lefévre, 1885), soh area

lap S cals i s (Hassan-vand et al., 2016
Khodaverdi ) L. - ! - 4 Rotularia spirulaea
OLL S 0,85 i - s (Hassan-vand et al., 2018
o $31 mw s (Janssen et al., 2013 ) a5 5 L sl
Velates &8 Jls13 uimpn 5 4 52 55 Slon ey
ol 45" aibte 53,8 Lg)'qofolib,r&z ;lperversus
Ly Slw- Oméey g8 oy (Okan & Hosgor, 2009) L
andllas (glaarigs 590 3 G e s andlles Cpl ys clyls

oy g ad 8 5 y3 0,85 5 L ailate 53 ok
S 5 01130555 ObLeSE 0 sDle 5 wlids 257 dig 510
A o35 5 am 3bLie 53 0dd Sl oo S8
4y 3 Laoma s 53 LOT o 5o 51T (1) 5 )0 JSC)
«{Discocyclina (Asselina (Alveolina «— ol o5 s

Orbitolites s Operculina (Nummulites [Miliolidea

.J; a)ub\

Sy LS o Sl gy Ll i ) idersd
e )13 r.b._a oommy 593 Y0 48 AL e lasin
S s u_ﬁ)cb,g,_ul ST 5 s 4l
wf)lﬁde}Ték)sjsjfdu:.gb
Al gr Gar oS 5038 B s

s S5 o S B S ol i b i
a5 Sl 0 oT (oW e gl o Ly 5 51 0
Sl b ey el 03 0l SL Glad s 2
il e Sl i gl 5 (O Sl
s a4 o) 165 ) ol
O SV ke 53 el Sy el 5 pla Ree ST 5 el
Coalods 318 55 0SS5l ! 5 ¢Sy s
.(Janssen et al., 2007, 2010, 2011)

Sl 5y 4 a5 Ly iyl s D]

Khodaverdi ) gl ¢! - 4 Retrocypoda almelai
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200 pm

200 pm

500 ym

13 5
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1) Nummulites striatus, 2) Assilina exponens, 3) Nummulites perforates, 4) Alveolina sp., 5) Discocyclina sp., 6) Triloculina trigonula., 7) Miliola
saxorum, 8) Nummulites variolarius-incrassatus, 9) Sphaerogypsina sp., 10) Lockhartia sp., 11) Coskinolina sp.,12) Operculina sp., 13) Orbitolites
complanatus, 14) Rotalia sp. and 15) Valvolina sp.

200 pm
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1) Bolivina pulchra, 2) Dentalina budensis, 3) Siphonodosaria annulifera, 4) Trifarina wilcoxensis, 5) Dentalina consobrina, 6) Nodosaria lalejugata
7) Ellisolingulina impressa, 8) Nonionella spissa, 9) Eponides polijgonvs, 10) Sphaerogypsina globula, 11) Lagena globosa, 12) Spiroplectinella
laevis, 13) Alveolina sp., 14) Reussella elongate, 15) Assilina sp., 16) Quinqueloculina sp., 17) Marginulina wetherelli, 18) Spiroplectammina
carinata, 19) Lenticulina excise and 20) Elphidium sp.
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Introduction

In the Paleocene-Eocene boundary, major climate and geological events have occurred throughout the world
(PETM), which has led to an increase in deep water temperatures and has caused significant changes in the
marine Organisms environment (Bown & Kochpl, 2004). The Eocene deposits in the central Iran extends
very wide from the western border of the Zagros Mountains, in to the the northern border of the Alborz
Mountains and its southern border extends to the Sirjan and southern Kerman areas (Hajiian, 1996). In
Isfahan basin, the age of Eocene deposits are predominantly lutetian, the sedimentary unit including periodic
conglomerate, marl and limestone (Zahedi, 1991). Eocene deposits at the Soh and Zefreh areas consist of the
macrofossils such as bivalves, gastropods, crab, and microfossils such as foraminifera, charophyte and
ostracod (Zahedi, 1991; Sadri, 2011; Khodaverdi Hassan-vand et al., 2016, 2018). This research is focused
on the systematic paleontology and paleoecology of the gastropods.

Materials and Methods

In order to study of the gastropods from the Soh and Zefreh areas (central Iran), 300 fossils samples were
collected and classified based on the shape of shells and their external and internal structural characteristics,
e.g.: ratio of length to width, apertural shape and existence or absence of siphonale canal. In addition, to
study the paleoecology and palaeoenvironment of these areas, 200 thin sections and also 50 marl samples
were prepared and processed.

Discussion

Gastropods are one of the most abundant macrofossils found in the Eocene deposits in the Soh and Zefreh
areas. In this research, 15 families from gastropods, consisting of 14 families (Aprrhaidae, Campanilidae,
Cancellaridae, Cerithiidae, Columbellidae, Cymatidae, Naticidae, Neritidae, Rissoida, Seraphsidae,
Turritellidae, Volutomitridae and Xenophoridae), including 14 genera (Aporrhais, Bonellitia, Campanile,
Cerithium, Cymatium, Lutetiella, Mesalia, Microvoluta, Mitrella, Natica, Pseudotaphrus, Seraphs, Velates
and Xenophora) and 3 species (Seraphs Sopitus, Seraphs volutatus and Velates perversus) from Benthic
gastropods, also, 1 family (Limacinidae), from pelagic gastropods (pteropoda) including 3 genera
(Altaspiratella, Heliconoides and Limacina) and 4 species (Altaspiratella gracilens, Altaspiratella tavianii,
Heliconoid mercinensis and Limacina aryanaensis) were identified. In addition to the gastropods, large
benthic foraminifers are one of the most important microfossils that can be found in the Soh and Zefreh
areas. The presence of large benthic foraminifers such as, Alveolina, Discocyclina, Nummulites and Miliolida
can help to determine the palaeoenvironmental analysis of the deposits (Reiss & Hottinger, 1984; Racey,
1994; Loucks et al., 1998; Geel, 2000; Beavington-Penney & Racey, 2004; Beavington-Penney et al., 2006;
Papazzoni et al., 2006).

Conclusion

Many of the identified gastropods have been reported from the Eocene deposits of other Eocene outcrops in
the world, e.g.; Eastern and Western Europe, Africa and parts of Asia that shows these areas were part of the
Tethys (Indopacific-Atlantic). According to, the distribution of gastropods the paleo environments is been
controlled by trophic habitats that directly depend on the environmental changes such as water turbulence,
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sedimentation and suspension rates and water energy and also the presences of large benthic foraminifers
(Alveolina, Discocyclina, Nummulites and Miliolida) interpret a shallow marine with a higher energy.

Keywords: Eocene; Gastropoda; Bagheri Syncline; Sarake Syncline; Soh; Zefreh.
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