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Gachsaran Formation, Part 1: History of the Development of
Lithostratigraphy divisions and Gachsaran Formation Key Beds in
Dezful Zone

Javad Saadatnejad™

1- MSg, stratigraphy and paleontology, petroleum geology office, exploration
directorate, national Iranian oil company

*Corresponding author: Javad Saadatnejad, javadsaadatnejad@gmail.com

Abstract:

Gachsaran Formation was named as lower Gypsum Group at first, then lower Fars
Series and finally Gachsaran Formation. The subdivision of Gachsaran Formation,
due to its importance during drilling operations, has long been of interest to many
geologists. Therefore more accurate and practical definitions have been provided
over the years. At first, Gachsaran Formation as a lower Fars Series divided into
three parts; Stage | (equivalent to members 1-5), Stage Il (equivalent to member 6)
and Stage 11l (equivalent to member 7). Finally, Gachsaran Formation divided into
seven members (member 7 on top and member 1 or cap rock in the base of
Gachsaran Formation). During the past years, different geologists have proposed
different key beds in the whole thickness of Gachsaran Formation from different
anticlines. However currently only 6 key beds in the cap rock are used as A, B, C,
D, E & F. In order to ensure the definitions and determine the Lithostratigraphic
characteristics of sections, all existing anticlines in Dezful zone (Northern,
Southern and Abadan plain) were investigated.

Keywords: Gachsaran Formation, Lithostratigraphy, Key beds, Dezful Zone.
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Classification, description and biozonation of the Late Devonian
Khoshyeilagh Formation Chitinozoans in Khoshyeilagh section, eastern
Alborz
Fatemeh Taherian!, Fatemeh Vaez-Javadi™ and Seyed Hamid Vaziri®

1- Ph.D., Department of Geology, North Tehran Branch, Islamic Azad University,
Tehran, Islamic Republic of Iran
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Abstract:

Diverse and well preserved chitinozoans occur in the Late Devonian Khoshyeilagh
Formation near the Khoshyeilagh village, northeastern Alborz. This formation
consists of nine species assigned to three genera. Classification, description, and
biostratigraphy of species were done herein. The wvertical distribution of
chitinozoans allows the erection within these sediments of three local biozones.
These biozones are in descending order: Biozone I: Angochitina devonica Taxon
Range Zone occurs, Biozone II: A. devonica- Fungochitina pilosa Interval Zone
Interval Zone, and Biozone Ill:  Angochitina echinata-Fungochitina pilosa
Assemblage Zone. Some of the chitinozoan species such as, A. devonica, F. pilosa,
and Sphaerochitina sp. cf. S. sphaerocephala, are closely comparable with coeval
assemblages recorded from the Baltic, Libya, South America, and North America.
This indicates the close relationship of the Iranian Platform to other parts of the
northern Gondwana and southern Laurentian Domain during the Late Devonian.
Moreover, palaeontological and lithological evidence indicates that the
Khoshyeilagh Formation was deposited in a low energy, somewhat offshore,
normal marine environment within the Alborz Basin, along the Palaeo-Tethys
Ocean during this time interval.

Keywords: Upper Devonian, Chitinozoans, Classification, Biozonation,
Khoshyeilagh Formation, Alborz.
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Angochitina echinata Eisenack, 1931
1931 Angochitina echinata Eisenack, p. 82,

pl. 1, figs. 6-7.

1968 Angochitina echinata Eisenack; p. 177,

pl. 31, fig. 16.

1974 Angochitina echinata: Laufeld; p. 53,

figs. 16, 17.

2001 Angochitina sp. cf. A. echinata: Grahn

& Gutiérrez; p. 47, fig. 10, D, fig. 14.

2011 Angochitina echinata: Nestor; p. 200,

pl. 8, figs. G, H.
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Angochitina rathbuni Grahn and Melo, 2002
(Plate I, Figs. 5-7, 11; Plate 1l, Figs. 1, 2, 4)
2002 Angochitina sp. cf. A. rathbuni: Grahn
etal.; p. 138, pl. 3C, text-figs. 2, 13.

Y¢

Incertae sedis Group Chitinozoa
Eisenack, 1931
Order Prosomatifera Eisenack, 1972
Family Lagenochitinidae Eisenack,
1931 emend. Paris, 1981
Subfamily Angochitininae Paris, 1981
Genus Angochitina Eisenack, 1931
Type species: Angochitina echinata
Eisenack, 1931
Angochitina devonica Eisenack, 1955
(Plate I, Figs. 1-3)
1955 Angochitina devonica Eisenack, p. 313,
pl. 1, figs. 10-12.
1958 Angochitina devonica: Collinson and
Scott; pp. 13-15, pl. 1, figs. 6, 9, 10, 14, 18,
20, 21, 24; pl. 3, figs. 22, 26, text-fig. 4.
1961 Angochitina sp. cf. A. devonica: Staplin;
p. 419, pl. 51, figs. 1-7.
1972 Angochitina devonica: Urban; p. 14, pl.
2, figs. 1-12.
1973 Angochitina devonica: Urban &
Newport; p. 240, pl. 1, figs. 11-12, 14-16
1980 Angochitina devonica: Wright; p. 9, pl.
4, figs. 1-3.
1984 Angochitina sp. cf. A. devonica:
Moreau-Benoit; p. 212, pl. V, fig. 5.
1986 Angochitina devonica: Paris et al.; pl.
28, figs. 7-9.
1997 Angochitina devonica: Wicander &
Wood; p. pp. 126, 131.
2007 Angochitina devonica: Ghavidel-Syooki
& Owens, p. 137, pl. 5, figs. 6, 8.
2012 Angochitina devonica: EI Shamma et
al.; pp. 1904, 1908, pl. 2, fig. 5.
2014 Angochitina devonica: Moustafa et al.;
p. 1469, pl. 5, figs. 10, 11.
2016 Angochitina devonica: Russell; p. 39;
pl. 11, figs. 2-3.
2019 Angochitina devonica: Askew &
Russell; p. 76, pl. 1, fig. 6, pl. I, fig. 1.
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Genus Fungochitina Taugourdeau, 1966
Type species. Conochitina fungiformis
Eisenack, 1931
Fungochitina pilosa (Collinson and Scott, 1958)
Paris in Paris, Richardson, Riegel, Streel &
Vanguestaine, 1985
1958 Sphaerochitina pilosa Collinson and Scott,
p. 21, pl. 111, figs. 1-5.
1965 Sphaerochitina pilosa: Taugourdeau; pp.
66-67, pl. 1, figs. 28, 30.
1972 Sphaerochitina pilosa: Urban; p. 23, pl. 4,
figs. 1-3.
1973 Sphaerochitina pilosa: Urban & Newport;
p. 241, pl. 2, figs. 1-16.
1985 Fungochitina pilosa (Collinson and Scott)
Paris in Paris et al.; pl. 28, figs. 3-6, 10a, b.
1986 Sphaerochitina pilosa: Wood, pl. 2, figs. 8,
9.
1987 Fungochitina pilosa: Boumendjel, pp. 122-
124, pl. 21, fig. 8.
1988 Fungochitina pilosa: Boumendjel et al., pl.
5, fig. 9.
2002 Fungochitina pilosa: Grahn & Melo; p.
119, pl. 1, figs. 5, 6.
2002 Fungochitina pilosa: Grahn et al.; p. 154,
pl. 8H, text-fig. 13.
2012 Fungochitina pilosa: EI Shamma et al.; pp.
1904, 1908.
2014 Fungochitina pilosa: Moustafa et al.; p.
1469, pl. 5, fig. 12.
2016 Fungochitina pilosa: Russell; p. 40, pl. I,
fig. 4.
2019 Fungochitina pilosa: Askew & Russell; p.
77, pl. 11, Fig. 2
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Angochitina sp. A
(Plate I, Figs. 10, 11)
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Fungochitina sp.
(Plate 11, Figs. 3, 5)
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Genus Sphaerochitina Eisenack, 1955
Type species. Lagenochitina sphaerocephala
Eisenack, 1932
cf. S. sphaerocephala Sphaerochitina sp.
Eisenack, 1932
1996 Sphaerochitina sphaerocephala: Paris
& Grahn; p. 636, Text-fig. 2.
2016  Sphaerochitina  sp. cf. S.
sphaerocephala: Russell; p. 49, pl. IV, fig. 3.
2019 Sphaerochitina sphaerocephala: Askew
& Russell; p. 80, pl. 11, figs. 17, 18, pl. 111, 8.

gabime Sl aisS (nl (S g0,k iy
oy T 5 oly (3,5 Ko g K5 (£ pop0
el 10 Loy (S glisyh) JS Job a Lol
aed ateiel g Blad seges > o b s

O pgas F JS2)



Vo los o390 «omlidiaiy 13 9 (630 aalidadgo = (B s 5yl (@3 95 i3l T390 FHY ()80 9 b ol

B> Wil 53 oad saalive slsjsiS sloaiss slaojlail -\ Jsur

Tojstis slo 58 gl (el sid o sl < sligg Solope ojlul (Slolope o putn | Ik
llbs oyl 2 Gras S (Reg52) (209,5+2) (2e9,%) (2e9,542) ()
Angochitina devonica | \fY £ 14 av #5IA \V/A
Angochitina echinata | \s. vF ¥ AP 7 YA
Angochitina rathbuni | \¥a \+A (\YAD) YA (09/0) V& YF/8 (FY/A) OV Ve (@) YN VAAV/Y) VoYY N () YY
Angochitina sp. A Na%s #V/¥ FV/F Ve PN A
Angochitina sp. B \Fe vy Y AYIY AV YN
Fungochitina pilosa VeA/¢ (\YA)YFS/A | YOIF (O9/0)VVIF | YA (F+) Y VY74 (V4/1) A¥/¥ ATF (Ve #IV) WYY /D (¥1Y) /Y
Fungochitina sp. VRV (\FY/9) AFY/0 | YA (OY) PA YV/Y (¥5/Y) FO VOO (A3/) \Y/Y AF/A (AZIY) AV/$ A (Y YT
Sphaerochitina sp. cf. WY 4/A \z AV/Y A —_
S. sphaerocephale
Sphaerochitina sp. \FY W FF A VoY W

Sphaerochitina sp. :\ - ¢«Fungochitina sp. : .A «Angochitina rathbuni :V & «Angochitina devonica :0 b \ -Y &
Angochitina sp. A :\ ¥ Y ‘Angochitina echinata :\ Y ¢\ )
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O 3 gz Wil 5l (65 YV Cuales
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ol oy o el et S Gl ones
odnlie i 3l p Gebie dglaw)
ol .asl s Angochitina  devonica  (gouss
L;L&::U; Lgo..\})b).g)o gl )
« Sphaerochitina sp. cf. S. sphaerocephala
Sphaerochitina sp. ¢ Angochitina rathbuni
Oy e » odehie o1 QYL e ol
S Godgaze ;o i ol .cwl Il agy e
Sl ygrgee LE (saigyionss b @dla e Wjle
plw g (Taherian et al., 2022) Mo jie> &5l
(Streel et al., 1987; ol s 5, o2 Sz >l
Oedgl wlwl p oplply Maziane et al., 1999)
Angochitina rathbuni a3l sl5)9mS g0
(Grahn & Melo, 2002; Grahn et al., 2003;
gy (pl olel Lidu o Grahn, 2005)
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(Streel Sl o laibisl LL 5 VH (gladigy s
pusillites- aigs sy b yizon g et al., 1987)

);)f S 5 9wl Olewnss 5l fructicosa

4uslisa 8 (Richardson & McGregor, 1986)
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Plate I- 1-3- Angochitina devonica Collinson and Scott, 1958 (Sample TDKh-291); 4- Fungochitina sp. (Sample
TDKh-333); 5, 6, 7- Angochitina rathbuni Grahn and Melo, 2002 (Samples TDKh-333; TDKh-343); 8-
Angochitina sp. B (Sample TDKh-333); 9- Sphaerochitina sp. (Sample TDKh-333); 10, 11- Angochitina sp. A
(Sample TDKh-331); 11- Angochitina rathbuni Grahn and Melo, 2002 (Sample TDKh-343).
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s Angochitina sp. A Angochitina sp. B .
Ol 09— oo oamline ;35 Fungochitina sp.
S g—gs LN (aigocn ) Lo aigo s
plw g (Taherian et al., 2022) 5o ie> 55l
(Streel et al., 1987; ol s 5, o2 oz s
o=l el ol . Maziane et al., 1999)
o oml 3 ey Geield e b iyt

2,08 S 3 e Wile

A s G )
Angochitina echinata-Fungochitina pilosa

30 e dige ) (= JAssemblage Zone
Al YL gosgame 10 (500 BY Culbs S
TDKh- & TDKh-331) 5,13 5 eS 5o joo>
5 Sl sy gl Jols i ool (343
9° s3a> pols p odle (rizen ASbge (b
s Angochitina rathbuni = glgj5—uS 4565
, Sphaerochitina sp. cf. S. sphaerocephala
Slaa—ssS jo—d> gl g )
JFungochitina pilosa Angochitina echinata

Plate 11- Figs. 1, 2- Angochitina rathbuni Grahn & Melo, 2002 (Sample TDKh-343); Figs. 3, 5- Fungochitina sp.
(Sample TDKh-331); Fig. 4- Angochitina rathbuni (Sample TDKh-333).
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Equus fossil tooth from Lahbari member of Aghajari Formation, west

of Masjid Soleiman

Borzu Asgari Pirbaluti', Majid Mirzaie Ataabadi*? and Meraj Parsazad?

1- Department of Petroleum engineering, Islamic Azad university, Masjid Soleiman branch
2-  Department of Geology, Faculty of Science, University of Zanjan
*Corresponding author: Majid Mirzaie Ataabadi, majid.mirzaie@znu.ac.ir

Abstract:

Lahbari member includes the upper parts of the Aghajari Formation in Zagros, and is
classically Pliocene in age. Fossil remains, especially vertebrates, are rare in this formation
and their discovery is thus, very important. The discovered horse tooth from Lahbari
member in west of Masjid Soleiman, is the upper molar of an Equus. These horses evolved
from Hipparionine horses at the end of Miocene. Although Hipparionine horses were
previously reported from Zagros, this paper reports, for the first time, an Equus tooth from
this area and confirms the Pliocene age of Lahbari member of the Aghajari Fm. in the study
area.

Keywords: Aghajari Formation, Lahbari member, Pliocene, Vertebrates, Equus.
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Geological structures related to the dolomitization process of the
Jurassic strata in the south of Zanjan
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Abstract:

Field geology, structural geology and sedimentological studies have been carried
out on Jurassic strata (Shemshak, Dalichai and Lar Formations) in three
stratigraphic sections (Yengejeh, Mohammad-Abad and Boolamaiji) in the south of
Zanjan in order to achieve the role of tectonic activities on dolomitization
diagenetic process. Structural geology studies show several oblique-slip faults
(Right lateral-Normal) with NE-SW strike in this area. Faults geographic pattern
are related to the dolomitic zones in the Dalichai and Lar Formations strata. The
most of the dolomitization process have happened along fault area. Also, there are
more limestone zones far from the structural zones. There is no relation between
dolomitization process and layers in this area and we can see the dolomite zones as
patch dolomite between limestone strata. Petrographic studies show large scale
dolomite crystals with non-flat boundary and undulatory extinction that created in
the burial system related to the tectonic activities. The source of magnesium in the
dolomitization process in this area can be from intrusive mass along the fault zones
that effects on carbonate strata through the faults and joints.

Keywords: Fault, Dolomitization, Jurassic, Zanjan.
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Biostratigraphy of the Taleh Zang Formation, South of Eslamabad-e
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Abstract:

In this research, the sedimentary sequence of the Taleh Zang Formation in the
Tange Konar section has been examined by estimating the goals of biostratigraphy,
determining the age and systematics of foraminifera. The studied section is located
in the southeast of Eslamabad-e Gharb, the Lorestan basin and the folded Zagros
zone. The Taleh Zang Formation is 141 meters thick and includes massive
limestones. It in underlain by the Amiran Formation and is overlain by the Kashkan
Formation conformably but with sharp changes in lithology, respectively. The
identification of 18 species and 25 genera of benthic foraminifera led to the
identification of SBZ3 and SBZ4 biozones similar to the Western Tethys province.
According to the identified biozones, the Late Paleocene (Thanetian) age is
suggested for the Taleh Zang Formation in the South of Eslamabad-e Gharb. In the
studied section, like the Thanetian deposits of the Eastern Tethys, and unlike the
same deposits in the Western Tethys, the diversity of benthic foraminifera is high,
while the abundance of calcareous algae and corals is very low.

Keywords: Biostratigraphy, Taleh Zang Formation, Thanetian, Benthic
foraminifera, Lorestan basin.
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Phylum: Foraminifera (d'Orbigny, 1826)
Class: Globothalamea (Pawlowski,
Holzmann & Tyszka, 2013)

Subclass: Rotaliana (Mikhalevich, 1980)
Order: Rotaliida (Delage & Hérouard,1896)
Superfamily: Nonionoidea (Schultze, 1854)
Family :Miscellaneidae (Sigal in Piveteau,
1952 emend. Hottinger, 2009)

Genus: Miscellanites (Hottinger, 2009)

Species: Miscellanites minutus (Rahaghi,
1983)

Fig.2a

Sample no.25
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Species: Miscellanites iranicus (Rahaghi,

1983)
Fig. 2c
Sample no.35
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Species: Miscellanites primitivus (Rahaghi,
1983)
Fig, 2b
Sample no.62
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Genus: Sistanites (Rahaghi, 1983)
Species: Sistanites iranica (Rahaghi, 1983)
Fig.2e

Sample no.12
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Family: Cancrisidae (Chapman, Parr &
Collins, 1934)

Genus: Valvulineria (Cushman, 1926)
Species:Valvulineria sp.

Fig.2f

Sample no.17
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Superfamily:  Discorboidea  (Ehrenberg,

1838)

Family: Mississippinidae (Saidova, 1981)
Subfamily: Stomatorbininae (Saidova, 1981)
Genus: Stomatorbina (Dorreen, 1948)

Species: Stomatorbina binkhorsti  (Reuss,
1862)

Fig 2d

Sample no.15

Synonymised names: Rosalina binkhorsti
(Reuss, 1862), Conorbina binkhorsti (Reuss,
1862),

Discopulvinulina binkhorsti (Reuss, 1862),
Discorbina  binkhorsti  (Reuss,  1862),
Gavelinella  binkhorsti  (Reuss, 1862),
Mississippina  binkhorsti  (Reuss, 1862),

Pulvinulina binkhorsti (Reuss, 1862).
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Genus: Lockhartia (Davies, 1932)
Lockhartia sp.

Fig.2h

Sample no.120
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Subfamily: Daviesininae Hottinger, 2014 §
Genus: Daviesina (Smout, 1954)

Species: Daviesina shirazensis (Rahaghi
1983)

Fig.2i

Sample no.84

IesSe5 9 (oY g0 olles dtng oy
GL"’;)“-’l)T ‘5?)5 C_bad » 9 ..\..ul_\‘_g.a ol.':';
QT Sl g S 65 Gus ol ML’@ ‘5‘4.‘1..“.?).3
Coond jo il oo VF 0g0s Bow gyl o
Jas adlbee S S ¥ 6l Bus Sl
Ded so Sgame S=eS sl SSgie 4 b
Ot Bl oo (ol B S JUE gl
Dzt ;50 sla 4isS 4 Cod @55 (nl (Shy
Ll (o8 T )5 s STgiw g Baws ol
ol S cnl (Sley eguze 1 Sley S
.(Hottinger, 2009)a.ib oo  Slbeo

a5k sl Glr 85 cnl S AS
30 b Byxe (SMout, 1954) lagy yhad o 5>
e pb L (Rahaghi, 1983) lawgs oliils,S

1y

.(Loeblich & Tappan, 1988) ol oais yi,)l38
Bgad 90 Ll iz pl 5l el gyglol 4y a3y
ol 00 ;,él.v axdllas Sy90 U"‘")" B

Loeblich & ) ywglen - puls : gle)y (b s
.(Tappan, 1988

Ol Gl S ez ol (e b S
.(Loeblich & Tappan, 1988)

Family: Rotaliidae (Ehrenberg, 1839)
Subfamily: Kathininae Hottinger, 2014
Genus: Dictyokathina (Smout, 1954)

Species: Dictyokathina simplex (Smout,
1954)

Fig.2g

Sample no.64

Synonymised names: Kathina delseota

(Smout, 1954)
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Family: Meandropsinidae (Henson, 1948)
Genus: Hottingerina (Drobne, 1975)
Species: Hottingerina anatolica (Sirel, 1999)
Fig.2l

Sample no.56
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Order: Miliolida (Delage & Hérouard, 1896)

Superfamily: Soritoidea (Ehrenberg, 1839)

Family: Soritidae (Ehrenberg, 1839)

Genus: Rhabdorites (Fleury, 1996)

Rhabdorites sp.

Fig.2j

Sample no.72
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Subfamily: Soritinae (Ehrenberg, 1839)

Genus: Mardinella (Meri¢ & Coruh, 1991)

Species: Mardinella daviesi (Henson, 1950)

Fig.2k

Sample no.84

Synonymised names: Taberina daviesi

(Henson, 1950), Azzarolina daviesi (Henson,

1950),

Mardinella shirazensis (Rahaghi,

Orbitolites shirazensis (Rahaghi,
Taberina daviesi (Henson, 1950)
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Class: Globothalamea Pawlowski, Holzmann
& Tyszka, 2013

Subclass: Textulariana (Mikhalevich,1980)
Order: Loftusiida (Kaminski & Mikhalevich
in Kaminski, 2004)

Suborder: Ataxophragmiina (Fursenko, 1958)
Superfamily: Ataxophragmioidea
(Schwager,1877)

Family: Anatoliellidae (Sirel, 2013)

Genus: Anatoliella (Sirel 1988 )

Species: Anatoliella ozalpiensis (Sirel, 1988)
Fig.20

Sample no.40

o) slls Lo Anatoliella (Sirel, 1988) >
-0 oUsS (g e Giomy glilo g 00g 4T S
ul.x._‘a u|).>n> D¢ o0 W (Beam) (§Og0s

iloads L8 e 0, dw o Wil

S5 5ok sl ln 85 Gl S
(Sirel,1988) cowl ouls 8,20
Suborder: Orbitolinina (Kaminski, 2004)
Superfamily: Orbitolinoidea (Martin, 1890)
Family: Orbitolinidae (Martin, 1890)
Subfamily: Orbitolininae (Martin, 1890)
Genus: Karsella (Sirel, 1997)
Species: Karsella daviesi (Hofker, 1966)
Fig.2p
Sample no.22
Synonymised names:
(Sirel, 1997)

syl s Karsella (Sirel, 1997) o wcapogs

Karsella hottingeri

- Karsella daviesi (Hofker, 1966) 455" S,
4S5 G, 3l (Sirel, 1997) Jyw awgs 45wl
asle 4565 ol ol Byme il gl atigd o
Sao s gl o pj e Ko
9 Wil S9y0 slaytsle b S5 by e
5 Sl Fodazm 08 nl Glaaist Ko 4 S
oy Gy sl osaline LB o258 B 5
4555 Schlagintweit (2021) b 4 @ S
5wl o Orbitolina daviesi (Hofker,1966)

¢

a8 5 50 )b ol slp A opl S b S
(Sirel 1999) Cul oy 520

Superfamily: Milioloidea (Ehrenberg, 1839)
Family: Spiroloculina d'Orbigny, 1826
Family: Hauerinidae (Schwager, 1876)
Subfamily: Miliolinellinae (Vella, 1957)
Genus: ldalina (Schlumberger & Munier-
Chalmas, 1884)

Species: ldalina sinjarica (Grimsdale, 1952)
Fig.2m

Sample no.70

oo VYO Gao Hhad o iy Wigghy SO
Sloacl Y 0uS oo al) S Voo colys o
Al g0 Bao Cwles l ses 3l S Baw
ol 3 855l S 5 ey i
Zarluet al., ) el oals 5138w b Lol
(2011

asle ol pl it gblie jo 458l (ioren
oad ()55 plrd) 23l gty glaaniags
.(Ahmadi, 2020) <.l

Species: Idalina antiqua (Schlumberger &
Munier-Chalmas, 1884)

Fig. 2n

Sample no.40

s Slaacl &Y L 55Vem )0 o)l ihiogs
3o 5 G 0 0 (S8 (0 058 Ay
Esb Cdlo o g oad oo Juls |, B gl
Sign 1) 05 Sl o o3 lS
Idalina sinjarica 455 L Lol gla)
V ooga> oo gla, | . (Grimsdale 1952)
ol G g Gl peS adlis yierlee
Sl oals 5,155 aie B Lol gl 5l 438
5 45 ol omizmes (Zarlu et al, 2011)
ool slawiags asle olpl il bl
Slealy Jleis o (Ahmadi, 2020) olewd, x50
oals %,155 (Gorgij & Shahraki Mirzae, 2019)
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0,5 55 a5 Gy 5L dl Gl |y e
o)...JAJ 5&91?"4.“»5.:0.\“‘0;41&4)3
Hottinger et al., ) Ll 5,5 Couwin oadgid

oz 5e¥smye aY Se>g Cle 4y (2009
ops 4 beye |, Haymanella (Sirel, 2009)

VIO 390 & i ol gl asile o ouilyg i
(Hottinger, 2009) sl & o) o yiowtles

Praerhapydionina  (hensoni, 1950) «is5

ool55 Gl 51 Hnson (1950) lawgs 45 huberi
sly 6 sl &g e cwl el
s Haymanella huberi (hensoni,1950) 4%
oz ol (P edgazme i Jlej GhyS il
(Sirel, 2009) wib oo cywsil -l

Wike gl sloa¥ e cpl: Sl b yS
Nafarieh et ) cool oals (5,155 0,8 ;0 p >
.al., 2019

Class: Tubothalamea (Pawlowski, Holzman
& Tyszka, 2013)

Order: Spirillinida (Hohenegger & Piller,
1975)

Suborder: Ammodiscina (Mikhalevich, 1980)
Superfamily: Ammodiscoidea (Reuss, 1862)
Family: Ammodiscidae (Reuss, 1862)
Subamily: Usbekistaniinae (Vyalov, 1968)
Genus: Turritellella (Rhumbler, 1904)
Turritellella sp.

Fig.2t

Sample no.44

Ol Ui Sazr 45 wily by yte dlwg, o
& S ede,g Wy i S (oo S
DS o 53y Sld b GdST 4 G s,
Gpis vy a5 oapiS Sz sl
Do so el (696 LSEL 4 sogac
B Cnpshe 5 iz onl i G g Sloj (SusS1y
sl b Groe b Goe o8 Gblie 5l pol> age

«(Loeblich and Tappan,1988) a.ib oo Sk

Karsella daviesi 455 cags> o oSy
a5 g0 (Hofker, 1966)

Subfamily: Dictyoconinae (Schubert, 1912)
Genus: Dictyoconus (Blanckenhorn, 1900)
Dictyoconus sp.

Sample no.22

S50 43 gt gty 193] gy oy
bl Guo auils o 0sd oo b o, SO
e 5 Sy e sBsS  les 5 gt
@ dsb i o wilioe Sigie 5,0 Sz
5 Ol gl )l aisd co oy gie &g
5 Sy S b Gl s, Jsb
055 53 Gl ol i Sl
Loeblich & ) el oals 5,155 lez 5l (ormwg

.(Tappan, 1988
Genus: Fallotella (Mangin, 1954)
Fallotella sp.
Fig.2r
Sample no.115
4..»:9.’ ..\.MJ[J‘SA ).I) &l g)’“‘ﬁlf—‘ o)l}lé k)““}
S Syge a4 dm g Jluendl ol by ye
o Sk V B Bao i) g oe 5l (o)
9 LS‘B‘ LngM.o" Lgl)b oolw Q|}>.:.> e
—@Mdmdgﬁ)odwdow
3 e sl il B Sla gty s
Loeblich & ) sl oais ()35 ol ul b Lol
.(Tappan, 1988
Suborder: Lituolina (Lankester, 1885)
Superfamily: Lituoloidea
Family: Lituolidae (Blainville, 1827)
Subfamily: Ammomarginulininae (Podobina,
1978)
Genus: Haymanella (Sirel, 1999)
Species: Haymanella (Sirel, 2009)
Haymanella sp.
Fig.2s
Sample no.51
WY ol 65, &5 S3U j5Y5m 5 dngy iinog

ol @Sirel 2009) Jyw 0,5 o 3 yuiglST
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asgorme (np) jye addllae Sy5e By ,o (2017
Olmel il (o058 S (53, » ) (S
Vs aez )y 50 ol oY e g adlbie

2pS o )8
b wisle sl B ote VY 51V (s 05
G Sl GiS G WA culrs a) (K
oS wile (o 56 slaativs pj 50 ol (VU

Sy 095 ol S yse, xS e )8

:)’| M)L&
Daviesina danieli (Smout,1954),
Dictyokathina simplex (Smout, 1954),

Dorotia sp., Kathina delseota (Smout, 1954),
Lockhartia sp., Mardinella daviesi (Henson,
1950), Miscellanites primitivus (Rahaghi,
1983), Setia sp. and dasycladalean algae.

) 09y edds lis Sg) Acgesme (il
mo0g5 (2Ll 5l an il oo (il (e 4 SBZ4
9 ts'l‘)l" TR gs""b‘ U‘)—u-*-‘ Oy MU; Lgl
# S ulr g ol gl ws gl ge
Sorfdl bl olml coge gl (les
caslie ol 2l ol QT Jol> a5 ol g
SipS sl
Scheibner & Speizer ) .(Hottinger, 2009)
4 bgye sloosls 5 5laez 5 adlllae L (2008
Shasles o ol cpaiz 5o ol el

aibioe S g,

2 e Al dw Lol 335 B8 S
il slapp Sdy G degere S B
Sy 09 % Jil Al s plulis
5 SBZ4 s 9y 40 pyd al> e SBZ3
Sy OLG3e) S 5 seb b pgw al> e
oasia (SBZ5 s slagys)) crusdl Blgl 5o

(F L) wigd oo
5 455 ale (2l g pp Sl iS5
Scheibner & Speizer (2008) lawgi jlos

Alosus aallas

"

09 9 (VD) 35 ohlsys, sl
Sy S5y Al e o (YUSL) g
S 0s5 oS gleled ol Sl g
S8 S5 Al wisle e WYY Cwlbes B ooucld

T T SR B -] W CO N CS PR

dlioe 25 2o
Dorotia sp., Fallotella sp., Hottingerina
anatolica (Sirel, 1999), Idalina antiqua
(Schlumberger & Munier-Chalmas, 1884),
Idalina  sinjarica  (Grimsdale,  1952),
Mardinella  daviesi (Henson, 1950),
Miscellanites Iranicus (Rahaghi, 1983),
Miscellanites Minutus (Rahaghi, 1983),
Miscellanites primitivus (Rahaghi, 1983),

Pseudolitunella sp., Quinqueloculina sp.,
Setia sp. Stomatorbina binkhorsti (Reuss,
1862), Textularia sp.,Triloculina trigonula
(Lamarck, 1804), Valvulina sp.

Al cwls sl Sl> asllas 5j50 by o
oanlice lgl,8 slass &y Cymopolia sp. wiile
Hottingerina aule gl)lsy59, bl 2 05d so
1999)
1983)

Miscellanites , anatolica (Sirel,
dfgezo  (Cyw Iranicus (Rahaghi,
dalllae 2)50 Shp )0 K5 ali wijle )
oS sisle MLJGA (SBZ3 ) 595) uwb
P r s rFh s By 5 (W) 5,55
B0 0 sl sleatigs Wil slaggeis,
ey 3 O @l e (Sxed 5 255 ol
Glomalveolina primaeva 45 e obl sl
Slol el oais ocamlin (Reichel, 1936)
5 08T gy b (g me (lhloc59, 0k sl
093 LT el b bl ailss Wi oo lla
b b JolS olay a5 ail oo SBZ3 )
Gor oS My deg 5 Spame LIS
s,ls Glomalveolina primaeva (Reichel 1936)
Govindan, ¢ Vecchio & Hottinger, 2007)
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adlllas 0590 slo by lisje, 5l s pgas - S5

a) Miscellanites minutus (Rahaghi,1983), sample no,25; b) Miscellanites primitivus (Rahaghi,1983), sample no,
62; c) Miscellanites Iranicus (Rahaghi, 1983), sample no,35; d) Stomatorbina binkhorsti (Reuss, 1862), sample
no,15; e) Sistanites iranica (Rahaghi, 1983), sample no, 12,(hpl; horizontal plates; p: protoconch); f) Valvulineria
sp., sample no.17 ;g) Dictyokathina simplex (Smout, 1954), sample no, 64; d: dorsal umbo; f: foramen, fu: funul.

spc: spiral canal, um: umbo); h) Lockhartia sp., sample no.120; i) Daviesina danieli (Smout, 1954), sample no.62

; J)Rhabdorites sp. sample no, 72; k) Mardinella daviesi (Henson, 1950), sample no,84; I) Hottingerina anatolica
(Sirel, 1999), sample no. 56 ; m) Idalina sinjarica (Grimsdale, 1952), sample no,70; n ) ldalina antiqua
(Schlumberger & Munier-Chalmas, 1884), sample no,40; 0) Anatoliella ozalpiensis (Sirel, 1988) sample no,40;
p:Pillar; 0) Karsella daviesi (Hofker, 1966) ), sample no,22; q) Dictyoconus sp., sample no,22; r) Fallotella
alavensis (Mangin, 1954), sample no. 115; s) Haymanella elongata (Sirel, 2009), sample no.51; t) Turritellella
sp., sample no.44. Scale bar represent 1 mm.
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Abstract:

Biodiversity includes all diversities of biologic forms and its related, and are
discussed about genetic, species and ecologic diversities. Recent biodiversity is
resulted from interaction of internal and external forces of the ecologic niches
through geologic time. Biodiversity trough Cambrian-Ordovician interval however
is important and was discuses by many of researcher. Because of Grate Ordovician
Biodiversity Event (GOBE), is greatest biodiversity in the phanerozoic and were
attended by them. Mila Formation (Middle Cambrian-Early Ordovician) in the
north Shahmirzad, eastern Alborz Mountains comprises dolomite, marl, crystalline
limestone, bioclastic limestone, shale, sandstone and siltstone (450 m). These
sediments have been divided into five members. Biodiversity studies on trace
fossils created by some researchers. Trace fossils differ from body fossils in the
creation and fossilization. Therefore, it may differ in biodiversity discussion trace
fossils from body fossils. Environmental and ethological factors are affected on the
trace fossils. Trace fossils radiations of Mila formation are main subject of this
paper. Diverse trace fossils have been found in this formation that include 21
ichnogenera with 41 ichnospecies.

Trace fossils show different behaviors such as grazing, dwelling, resting and
feeding. The ichnodiversity of trace fossils increase to upper members of formation
and show diverse behaviors. It seems that this biodiversity increase resulted from
the creation of new settlements during the Cambrian to Ordovician passing.

Keywords: Alborz Mountains, Ichnology, Grate Ordovician Biodiversity Event
(GOBE).
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