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1-Introduction

The Jahrum Formation has deposited Paleocene to Eocene in the Zagros Basin (mainly Fars area). For the
first time, James and Wynd introduced the type section of this formation in the Tang-e-Ab at the northern
limb of Jahrum Mount (1965). In the type section, the Jahrum Formation is located on the Sachun Formation
with a conformable contact and has discontinuous contact with the Asmari Formation at the top
(Motiei.1372). The carbonate Asmari Formation from the Oligocene to Miocene age is an essential
reservoir rock of Basin Zagros. Richardson (1924) measured the type section of this formation in Asmari
Mount (Tang-e-Goltorsh). Asmari Formation has different characteristics, lithostratigraphy, and
biostratigraphy, in the different parts of the Zagros Basin. The studied sections have not investigated
biostratigraphy formations So far. In this research, an attempt has been made to study biostratigraphy,
presentation of suitable biozones, and determinate age deposits of the Asmari and Jahrum formations in Isa
Abad and Imamzadeh Gahroo sections in Central Zagros.

2-Material and methods

After the investigation, Geology maps and selecting appropriate sections of the Gahroo, Jahrum, and
Asmari Formations in the studied zone were sampled systematically. This research prepared 80 thin
sections of Imamzadeh Gahroo deposits and 68 thin sections of Isa Abad, and microfossils were studied by
binocular microscope. In this study, biozonation is based on presented biozones by Laursen et al. (2009)
and Wynd (1965).

3-Results and discussions

In the studied sections, lithified sediments of the Asmari and Jahrum formations have outcroped with the
carbonate succession. So, the Jahrum Formation is located on the Pabedeh Formation with continuous
contact. The boundary of the Jahrum and Asmari formations was not recognizable on the ground. However,
due to similarities and absence of discontinuity, biostratigraphic data indicate that this boundary is
continuous, so the last biozone of the Jahrum Formation (Nummulites fabiani taxon range zone, and
also, Chapmanina-Baculogypsinoides assemblage zone) from the Late Eocene, is on the first biozone of
Asmari Formation (Nummulites fichteli- Nummulites vascus assemblage zone), from the Rupelian. The
upper boundary of the Asmari Formation is discontinuously covered with evaporative sediments of the
Gachsaran Formation. Lithified sediments of the Asmari and the Jahrum formations in the Isa Abad section,
with an actual thickness of 151.5 meters, include fossiliferous limestones and nodular sandy limestones.
From base to top, this stratigraphic sequence consists of 6 informal members. In the Imamzadeh Gahro
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section, lithiumified sediments of the Asmari and Jahrum formations with an actual thickness of 179 meters
and consist of 8 informal members.

3.2. Biostratigraphy

In the studied sections, lithified sediments of the Asmari and Jahrum formations have outcroped with the
carbonate succession. So, the Jahrum Formation is located on the Pabedeh Formation with continuous
contact. The boundary of the Jahrum and Asmari formations was not recognizable on the ground. However,
due to similarities and absence of discontinuity, biostratigraphic data indicate that this boundary is
continuous, so the last biozone of the Jahrum Formation (Nummulites fabiani taxon range zone, and
also, Chapmanina-Baculogypsinoides assemblage zone) from the Late Eocene, is on the first biozone of
Asmari Formation (Nummulites fichteli- Nummulites vascus assemblage zone), from the Rupelian. The
upper boundary of the Asmari Formation is discontinuously covered with evaporative sediment in the Isa
Abad section; according to identified microfossils were recognized in seven biozones that follow:

Biozone 1: This zone was recognized in this section at the base of the Jahrum Formation s deposits, and
According to fossil assemblage can suggest for these deposits Dictyoconus-Coskinolina-Orbitolites
complanatus assemblage subzone. The represented biozone is conformable to the No. 50 biozone Wynd
(1965), whose age is middle Eocene.

Biozone 2: This zone is in the middle of the Jahrum Formation s deposits. We can suggest the
Nummulites — Alvealina assemblage subzone for these deposits according to fossil accumulation. This
biozone is equivalent to No. 51 biozone Wynd (1965), whose age is middle Eocene.

Biozone 3: This biozone is the last of this section's Jahrum Formation s biozone. Microfossils can
suggest the biozone Chapmanina Pellatispira- Baculogypsinoides assemblage zone. Recognized biozone
is comparable to No. 53 biozone Wynd (1965) Chapmanina- Pellatispira- Baculogypsinoides assemblage
zone. Its age is the late Eocene.

Biozone 4: This biozone is at the base of the Asmari Formation s deposits. According to fossil
assemblage and biozonation, Laursen et al. (2009) suggest Nummulites vascus — ts of the Gachsaran
Formation for these deposits. Lithified sediments of the Asmari and the Jahrum formations in the Isa Abad
section, with an actual thickness of 151.5 meters, include fossiliferous limestones and nodular sandy
limestones. From base to top, this stratigraphic sequence consists of 6 informal members. In the Imamzadeh
Gahro section, lithified sediments of the Asmari and Jahrum formations with an actual thickness of 179
meters and consist of 8 informal members.

Nummulites fichteli assemblage zone. In this section, this biozone was begun by the appearance of
specimens such as Nummulites vascus, Nummulites fichtel and which was finished with the appearance of
synchronic assemblage Lepidocyclina sp., Operculina sp., Ditrupa sp. The age of this biozone is Ruppelian.

Biozone 5: Fossil assemblage of this zone is comparable to Lepidocyclina - Operculina -
Ditrupa assemblage zone from Laursen et al. (2009). This zone is identified based on the synchronic
presence of microfossils of Eulepidina dilatata, Rotalia viennoti, Planorbulina spp., Heterostegina sp.,
Haplophragmium slinger, Algae, and its age is chattian.

Biozone 6: This zone is a poor microfossil that is comparable with biozone ambiguously (Indeterminate
zone), and it was introduced by Laursen et al. (2009) and van Bucheme et al. (2010). Its age is Aquitanian.
This section will take this biozone between the Lepidocyclina - Operculina - Ditrupa assemblage zone with
Chadian age and the biozone Borelis melo curdica- Borelis melo assemblage zone with Burdigalian age.
So, the Aquitanian age can be considered for it.

Biozone 7: In terms of represented microfossils, this association can be correlated to the Borelis
melocurdica- Borelis melo assemblage zone Laursen et al. (2009). He has introduced to this biozone based
on the complete presence specimen Borelis melo curdica, and its age is Burdigalian.

In the Imamzadeh Gahroo section, were suggested eight biozones that follow:

Biozone 1: This zone is at the base of Jahrum Formation s deposits, as seen above. Based on fossil
assemblage, the biozone Linderina subzone can be suggested in this part. Indeed, this biozone correlates to
No. 49 Wynd (1965), whose age is middle Eocene. This biozone is restarted in this section by the
appearance of Linderina sp. Linderina brugesi microfossils will finish their extinction.

Biozone 2: This zone is taken at the base of Jahrum Formation s deposits and over the first biozone.
Presented microfossils be can correlate to biozone No. 50 Wynd (1965). Respectively, biozone Dictyoconus
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— Coskinolina — Orbitolites complainants assemblage subzone be can suggest for these deposits. The age
of this biozone is the middle Eocene.

Biozone 3: This zone is the middle part of the Jahrum Formation s deposits. According to fossil species,
the diversity and abundance of Alveolinidea and Nummulitidea can suggest biozone Nummulites -
Alveolina assemblage subzone for these deposits. This biozone is correlated to biozone No. 51 Wynd
(1965). Its age is the middle Eocene.

Biozone 4: This biozone is the last biozone of the Jahrum Formation in this section, and according
to Nummulites fabiani is an index for late Eocene age to be considered biozone Nummulites fabiani taxon
range zone for the above assemblage. The appearance of this specimen restarts this biozone and will finish
with its extinction. Indeed, this biozone is equivalent to No. 53 Wynd's (1965) Chapmanina- Pellatispira-
Baculogypsinoides assemblage zone, which is to be indicated as late Eocene.

Biozone 5: This zone was recognized at the base of Asmari formation s deposits in this section. Fossil
assemblage is correlated to the Nummulites vascus — Nummulites fichteli assemblage zone of Laursen et al.
(2009). In this section, this biozone is restarted by the appearance of Nummulites vascus and Nummulites
fichteli and will finish with the presence of Archaias hensoni, Archaias operculinformis, Archaias sp. The
age of the fifth biozone is Rupelian.

Biozone 6: This assemblage can correlate with the Archaias asmaricus-Archaias
hensoni - Miogypsinoides complanatus assemblage zone of Laursen et al. (2009). Due to the existence of
the microfossils such as Archaias hensoni, Archaias operculinformis, Archaias sp., The age of this biozone
is Chattian (Oligocene). Like Isa Abad, specimens such as Archaias asmaricus and
Miogypsinoides complanatus don’t exist in this section.

Biozone 7: This zone includes a very poor period of microfossils between Archaias asmaricus-Archaias
hensoni - Miogypsinoides complanatus assemblage zone with Chattian age and Borelis melocurdica-
Borelis melo melo assemblage zone with Burdigalian age. In this period, microfossils Miliolidae
and Dendritina rangi are seen. This biozone is correlated with the Indeterminate zone biozone introduced
by van Bucheme et al. (2010), and its age is Aquitanian.

Biozone 8: The Presence of microfossils such as Borelis haueri, Borelis Melo curdica, Borelis
pygmaea, and Borelis vonderschmitti led to this association is correlated Borelis melocurdica- Borelis melo
melo assemblage zone of Laursen et al. (2009). The age of this assemblage is Burdigalian.

4-Conclusion

In these sections, the Jahrum Formation is located on the Pabdeh Formation and under the Asmari
Formation with compatible boundaries. The upper boundary of the Asmari Formation is discontinuously
covered with evaporative sediments of the Gachsaran Formation. Biostratigraphy studies of the Gahroo and
Isa Abad sections in Central Zagros led to the identification of 7 biozones in the Isa Abad section and eight
biozones in the Gahroo section. In the sediments of Jahrum Formation in Isa Abad section were
identified Dictyoconus — Coskinolina — Orbitolites complanatus assemblage subzone (Middle
Eocene), Nummulites - Alveolina assemblage subzone (Middle Miocene), Chapmanina-
Baculogypsinoides assemblage zone (Late Miocene) as well as, in the Gahroo section were identified four
biozones in this formation that include: the Linderina subzone (Middle Miocene), Dictyoconus—
Coskinolina— Orbitolites complanatus assemblage subzone (Middle Miocene), Nummulites -
Alveolina assemblage subzone (Middle Miocene) Nummulites Fabiani taxon range zone (Last
Eocene). According to identified biozones, Jahrum Formation s age in these sections is middle Eocene-late
Miocene. In the sediments of the Asmari Formation in the Isa, Abad section identified four biozones that
consist of Nummulites vascus-Nummulites fichteli assemblage zone (Rupelian), Lepidocyclina-Operculina-
Ditrupa assemblage zone (Chattian), Indeterminate zone (Aquitanian), Borelis melocurdica- Borelis melo
melo assemblage zone (Burdigalian). Also, the Gahroo section recognized four biozones that
consist: Nummulites vascus-Nummulites fichteli assemblage zone (Rupelian), Archaias asmaricus-
Archaias hensoni- Miogypsinoides complanatus assemblage zone (Chattian), Indeterminate zone
(Aquitanian), Borelis melocurdica- Borelis melo melo assemblage zone (Burdigalian). Accordingly, in the
studied sections, the age of the Asmari Formation is Rupelian to Burdigalian.
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Fig. 7. Lithostratigraphic column of the Jahrum and Asmari formations in Gahroo section.
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Nummulites — Alveolina assemblage subzone #51,
Chapmanina — Pellatispira — Baculogypsinoides

() Jgua=) assemblage zone #53
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(Henson, 1950), Pyrgo sp. (Defrance, 1824),
Quinqueloculina sp. (d'Orbigny, 1826), Reussella
spinulosa (Reuss, 1850), Rotalia viennoti (Greig,
1935), Schlumbergerina sp. (Munier-Chalmas,
1882), Sphaerogypsina globulus (Reuss, 1848),
Spiroclypeus blanckenhorni  (Henson,  1937),
Spiroclypeus sp. (Douvillé, 1905), Spiroloculina
sp. (d'Orbigny, 1826), Spirolinasp. (Lamarck,
1804) Textularia sp. (Defrance, 1824), Triloculina
sp. (Schwager, 1883), Triloculina tricarinata
(d'Orbigny in Deshayes, 1832), Triloculina
trigonula  (Lamarck, 1804), Valvulina sp.
(d'Orbigny, 1826)

Non-Foraminifers: Ditrupa sp., Cellepora sp.,
Lithophyllum sp., Mesophyllum sp.,
Lithothaminium sp., Subterraniphyllum thomasi
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Foraminifers:  Alveolina ilerdensis (Hottinger,
1960), Alveolina aragonensis (Hottinger, 1960),
Alveolina oblonga (d'Orbigny, 1826), Alveolina
solida  (Hottinger, 1960), Alveolina cf.
stercusmuris (Mayer-Eymar, 1886), Alveolina cf.
stipes (Hottinger, 1960), Alveolina ellipsoidalis
(Schwager, 1883), Alveolina frumentiformis
(Schwager, 1883), Alveolina
pasticillata (Schwager, 1883), Alveolina subovata
(Wan, 1990), Alveolina sp. (d'Orbigny, 1826),

Archaias hensoni (Smout & Eames, 1958),
Archaias  operculiniformis (Henson, 1950),
Asterigerina rotula (d'Orbigny, 1839),

Austrotrillina asmariensis (Adams, 1968), Borelis
melo haueri (d'Orbigny, 1846), Borelis melo
curdica (Reichel, 1937), Borelis pygmaea
(Hanzawa, 1930), Borelis  vonderschmitti
(Schweighauser, 1951), Chilostomella sp. (Reuss
in Czjzek, 1849), Coskinolina sp. (Stache, 1875),
Dictyoconus  egyptiensis (Chapman, 1900),
Dictyoconus  sp. (Blanckenhorn, 1900),
Dendritina rangi (d'Orbigny in Fornasini, 1904),
Heterostegina sp. (d'Orbigny, 1826), Amphistegin
sp. (d'Orbigny, 1826), Meandropsina
anahensis (Henson, 1950), Meandropsina sp.
(Munier-Chalmas in  Schlumberger, 1898),
Linderina  brugesi  (Schlumberger, 1893),
Linderina sp. (Schlumberger, 1893), Nummulites
vascus (Joly and Leymerie, 1848), Nummulites
fabiani (Prever, 1905), Nummulites fichteli
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Foraminifers: Actinocyclina radians
(d'Archiac, 1850), Actinocyclina sp. (Glmbel,
1870), Austrotrillina asmariensis (Adams, 1968),
Baculogypsinoides sp., (Yabe & Hanzawa, 1930),
Borelis melo haueri (d'Orbigny, 1846), Borelis
melo curdica  (Reichel, 1937), Borelis
pygmaea (Hanzawa, 1930), Chapmanina
gassinensis (Silvestri, 1905), Chapmanina sp.
(Silvestri, 1931), Coskinolina sp. (Stache, 1875),
Dictyoconus  egyptiensis (Chapman, 1900),
Dictyoconus  sp. (Blanckenhorn, 1900),
Dendritina rangi (d'Orbigny in Fornasini, 1904),
Eulepidina dilatata (Michelotti, 1861), Eulepidina
sp. (Douvillé, 1911), Globigeraina sp.
(d’Orbigny, 1826), Heterostegina sp. (d'Orbigny,
1826), Lepidocyclina sp. (GlUmbel, 1870),
Meandropsina  iranica  (Henson, 1950),
Nephrolepidina sp. (Douvillé, 1911),
Nephrolepidina tournoueri (Lemoine & Douvillé,

1904), Alveolina sp. (d'Orbigny, 1826),
Nummulites vascus (Joly & Leymerie, 1848),
Nummulites fichteli (Michelotti, 1841),
Nummulites  globulus  (Leymerie,  1846),
Nummulites incrassatus (de la Harpe, 1883),
Nummulites  millecaptust  (Boubée, 1832),
Nummulites striatus (Bruguiére, 1792)
Nummulites sp. (Lamarck, 1801), Operculina
complanata (Defrance in Blainville, 1822),

Spiroclypeus sp. (Douvillé, 1905), Silvestriella sp.
(Hanzawa, 1952), Orbitolites sp. (Lamarck,
1801), Orbitolites complanatus (Lamarck, 1801),

Opertorbitolites transitorius (Hottinger, 1972),
Opertorbitolites sp. (Nuttall, 1925),
Praerhapydionina delicata (Henson, 1950),

Rhapydionina urensis (Henson, 1948), Peneroplis
evolutus (Henson, 1950), Peneroplis thomasi
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viennoti (Greig, 1935), Textularia sp. (Defrance, (Michelotti, 1841), Nummulites millecaptust

1824), Triloculina sp. (Schwager, 1883),
Triloculina tricarinata (d'Orbigny in Deshayes,
1832), Triloculina trigonula (Lamarck, 1804),
Valvulina sp. (d'Orbigny, 1826)

Non-Foraminifers: Ditrupa sp.
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(Boubée, 1832), Nummulites striatus (Bruguiére,
1792) Nummulites smouti (Boukhary, Hewaidy &
Al-Hitmi,  1996), Nummulites  subatacicus
(Douvillé, 1919), Nummulites sp. (Lamarck,
1801), Pseudolituonella reicheli (Marie, 1954),
Operculina complanata (Defrance in Blainville,
1822), Operculina sp. (d'Orbigny, 1826),
Cycloclypeus sp. (W.B. Carpenter, 1856),
Orbitolites sp. (Lamarck, 1801), Orbitolites
complanatus  (Lamarck, 1801), Pyrgo sp.
(Defrance, 1824), Quinqueloculina sp. (d'Orbigny,
1826), Reussella spinulosa (Reuss, 1850), Rotalia

(Wynd 1965; Adams and Bourgeois, 1967) lawg s gk o sl (b gumlig;eul =Y Jgo
Table 1- Biozonation of Late Palceocene to Late Eocene (Wynd 1965; Adams and Bourgeois, 1967)

Series

Wynd (1965)

Adams & Bourgeois (1976)

Late Eocene

Chapmanina — Pellatispira —
Baculogypsinoides assemblage zone

£33

Nummulites spp -Discocyclina
spp. assemblage zone

Middle Eocene

Nummulites — Alveolina assemblage
subzone #31

Dictvoconus — Coskinoling —
Orbitolites complanatus assemblage
subzone =30

Coskinelina-Rhapydioninag sp.
assemblage zone

Lindering subzone £49

Somaling subzone #48

Early Eocene

Opertorbitolites subzone 244

Late Palceocene

Miscellanea — kathinag assemblage

zone 243

(Wynd 1965; Adams and Bourgeois 1967; Laursen et al. 2009) (s ,low] 553l slocygumlig ool -Y Joa
Table 2- Biozonation of Asmari Formation \Wynd 1965; Adams and Bourgeois 1967; Laursen et al. 2009)

Age interpretation Wynd 1965, Adams & Bourgeois 1967 Age interpretation
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= g
153
Ephldurnsp.14 — 2
& Mogyosing Aquitanian b=
= S
a=.| Austotrling rowchini E e - -
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<t (Dictyoconus, Orbitolites complanatus
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Dictyoconus — Coskinolina — Orbitolites  _..;;
Slgw, ool sl 1, cOmplanatus assemblage subzone
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Nummulites - Alveolina ¥ cww; (93 -Y-0
assemblage subzone
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Alveolina  sp., Nummulites  globulus,
Nummulites incrassatus, Nummulites millecaptust,
Nummulites striatus, Nummulites sp.,
Actinocyclina  radians,  Actinocyclina  sp.,

Globigeraina sp., Heterostegina sp., Orbitolites
sp., Orbitolites complanatus, Rhapydionina
urensis, Pyrgo sp., Quinqueloculina sp.,
Spiroclypeus sp., Textularia sp., Triloculina sp.,
Valvulina sp.

095 Sy ol 50 5 sl Jendy Ko 05 o p o
Alveolina ilerdensis, Alveolina aragonensis,

Alveolina oblonga, Alveolina solida, Alveolina cf.

stercusmuris, Alveolina cf. stipes, Alveolina

ellipsoidalis, Alveolina frumentiformis, Alveolina
pasticilata, Alveolina subovata, Alveolina sp.,

Heterostegina sp., Nummulites millecaptust,
Nummulites  smouti,  Nummulites  striatus,
Nummulites  subatacicus,  Operculina  sp.,

Orbitolites sp., Pyrgo sp., Quinqueloculina sp.,
Textularia sp., Valvulina sp.
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Linderina subzone :\ g j (395 — V-0
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Linderina brugesi, Linderina sp., Alveolina
ellipsoidalis, Alveolina sp., Asterigerina rotula,
Dictyoconus sp., Nummulites striatus, Nummulites
subatacicus, Nummulites sp., Operculina sp.,
Orbitolites sp., Orbitolites complanatus.

I, Linderina subzone _..; ;95 g% aos 4 colie b
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Dictyoconus — Coskinolina — : ¥ s (595 -Y-0
Orbitolites complanatus assemblage subzone
e OO S Sy 095 (rl o et plulid sla Jedy S
)‘ ..\J‘u)l...c ob—l

Coskinolina sp., Dictyoconus egyptiensis,
Dictyoconus sp., Nummulites sp., Orbitolites sp.,
Orbitolites complanatus, Opertorbitolites
transitorius, Opertorbitolites sp.,
Praerhapydionina delicata, Rhapydionina

urensis, Pyrgo sp., Quinqueloculina sp., Reussella
spinulosa, Textularia sp., Valvulina sp.

S S S 095 ol o et alulid sla Jedy S
dbios 25 T 4 905
Orbitolites sp., Orbitolites complanatus,
Coskinolina  sp., Dictyoconus  egyptiensis,
Dictyoconus sp., Alveolina sp., Nummulites sp.,
Pseudolituonella  reicheli, Pyrgo  sp.,
Quinqueloculina  sp., Reussella  spinulosa,
Textularia sp., Valvulina sp.
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complanatus, Textularia sp., Triloculina sp.,
Triloculina tricarinata, Triloculina trigonula,
Valvulina sp.
oaxLs a5 Nummulites fabiani 455 g2 4 azg L
Nummulites fabiani e ;95 ol oo« Crmm Cpmogs]
ol cé S L s 598 xess slp |, taxon range zone
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a5 .k o Baculogypsinoides assemblage zone
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Chapmanina sp., Pellatispira sp.,
Sy 095 ol alie sl oo Baculogypsinoides sp.
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Nummulites fichteli assemblage zone
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Nummulites vascus, Nummulites fichteli,

Nummulites sp., Spiroclypeus sp., Operculina

complanata, Operculina sp., Rotalia viennoti,

Eulepidina  dilatata, Heterostegina  sp.,
Lithophyllum sp., Mesophyllum sp.

elid (95 Camy (pl 50 pj laiS 985 b p 0

W05
Nummulites vascus, Nummulites fichteli,
Operculina  complanata,  Operculina  sp.,

Heterostegina sp., Rotalia viennoti.
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Baculogypsinoides assemblage zone
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Actinocyclina  sp., Baculogypsinoides sp.,
Chapmanina gassinensis, Chapmanina sp.,

Nummulites sp., Orbitolites complanatus.
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Nummulites fabiani, Nummulites striatus,

Nummulites sp., Alveolina sp., Heterostegina sp.,
Operculina sp., Orbitolites sp., Orbitolites
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Archaias asmaricus-Archaias :A gwws ) (395 —A-0
hensoni -  Miogypsinoides  complanatus
assemblage zone
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Archaias hensoni, Archaias operculinformis,
Archaias sp., Operculina complanata, Rotalia sp.,
Amphistegina sp., Austerotrillina asmariensis,

Dendritina rangi, Quinqueloculina sp., Miliolidae.

Gl Jodyg S 0929 e

Archaias operculinformis,
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2009; van Buchem et al. 2010; Nikfard et al.
(2020; Joudaki et al. 2021
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Eulepidina dilatata, Eulepidina sp.,
Lepidocyclina sp., Nephrolepidina tournoueri,
Nephrolepidina sp., Operculina complanata,
Rotalia viennoti, Nummulites sp., Heterostegina
sp., Spiroclypeus blanckenhorni, Spiroclypeus sp.,
Valvulina sp. Pyrgo sp., Quinqueloculina sp.,
Ditrupa sp., Cellepora sp., Lithothaminium sp.,
Subterraniphyllum thomasi
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Fig. 8. Biostratigraphic column of the Jahrum and Asmari formations in Isa Abad section.
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Table. 3. Correlation chart of the defined biozones with Laursen et al. (2009) and Wynd (1965) biozonation.
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