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Within the scope of the research, we present the vertebrate fossil findings for the first time around Cayirhan
(W Ankara). Fossils are only in a single locality namely Bozbelen area and its vicinity within the lacustrine
sediments mostly at clayey, marly levels. The paper aims to introduce the fossil findings of this locality,
which is important in terms of geoheritage and Miocene-Pliocene geological history of Tirkiye, and to
revise stratigraphy of the study area that is located in the Beypazari Neogene Basin. Field and laboratory
works were carried out. Thin section samples and many vertebrate bones and teeth were collected. The
Miocene basin comprises various lithological units. Stratigraphy based on field observations and satellite
views are from bottom to top as follows: Paleogene-aged Karabayir formation (red coloured clastics),
Miocene-aged Akpmar formation (=Cayirhan formation) (rhythmic greenish tuffite, claytone, sandstone),
Kirmizitepe formation (red-coloured sandstones, conglomerates), Miocene-Pliocene aged Bozbelen
formation (marls, siltstones, mudstones), Asagibozbelen formation (sandstones, siltstones),
Yukaribozbelen formation (sandstones, conglomerates) and Quaternary alluvium and slope deposits. The
formations have lateral and vertical facies that change each other. Various teeths and broken bones of
Hipparion sp., Gazellesp. and Ictitherium sp. are within the sediments of the Bozbelen formation. The age
of the unit is late Miocene-early Pliocene. Reworked fossils into the lake muds and lithological features of
the studied formation show a very shallow lake coast side paleoenvironment. Trace fossils and silica
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1. Introduction

Various Neogene fluvial, lacustrine and volcanoclastic
sediments known as the Beypazari Neogene Basin are
exposed widespread from Ayas to Nallthan in the west of
Ankara. They are important economically for coal, gypsum
and trona occurrences.

The study area is located in the Bozbelen area (NW
Cayirhan, Nallihan) within the Beypazar: Neogene Basin in
the western part of Ankara (Figure 1). The earliest studies
in the region were carried out by Stchepinsky [1], Rondot
[2] and Kalafatcioglu and Uysal [3]. The Miocene series
between Beypazar1 and Nallihan is named for the first time
as the Beypazari Group by Siyako [4]. Due to the economic
importance of the Neogene formations, numerous studies
have been conducted on stratigraphic, sedimentological,
tectonic, and mining research [see references in 5].

To the north of the study area, widespread Mesozoic
sediments show a parallel structure to the North Anatolian
Fault. Overturned structural relation to the Paleogene
sediments at the north of the study area [6], the Davutoglan
Fault at the south [7], Cayirhan Dome, and Beypazari
flexure [4] present interesting geological features. Between
these two main tectonic lines, ancient fluvial and lacustrine
sediments generally show nearly horizontal layering and
provide thick and widespread exposures.

fillings in the muds originating from the volcanic activity are also noteworthy.
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Figure 1. Ankara province and its surrounding district map
(a) and geological map of W Ankara (b) [X], Q. Quaternary,
pl. Pliocene, mpl. Miocene-Pliocene, m. Miocene, e.
Eocene, pa. Paleocene, Cr. Cretaceous, JCr. Jurassic-
Cretaceous, J. Jurassic, Tr. Triassic, pt. Permian-Triassic,
pm. Permian, cp. Carboniferous-Permian, oph. Ophiolitic
rocks, Red colour shows magmatic rocks
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Sara¢ [9] addresses micro and macro vertebrate fossil
findings in Turkey as MTA project and compiles it within a
report. Furthermore, Erten and Gormiis [10] present a
compilation of small mammal fossils in  Turkey.
Additionally, macro vertebrate fossils have also been well-
documented in numerous studies. Vertebrate fossil deposits
in Ayas, Kizilcahamam, and surrounding areas in northern
and western Ankara have been the subject of several articles.
The nearest vertebrate fossil locality related to Neogene
sediments is the Eminova-Beypazar1 [9] (Figure 2).

The vertebrate fossils, discovered for the first time bring out
age and paleoenvironmental approaches of the Neogene
units. So, they have significant data in terms of geoheritage
and the geological history of the Beypazari Neogene basin in
Tiirkiye. the main aims of this study are to introduce the fossil
findings of this locality and to revise the Neogene
stratigraphy of the area.

ooglearth

Figure 2 Two vertebrate fossil localities (ozbele and
Eminova) in the Beypazari area on Google Earth satellite
view based on the previous data [9]

2. Materials and Methods

Vertebrate fossils were reported to Associate Professor Dr.
Alaaddin Vural by Tbrahim Uysal, President of the Cayirhan
Hunters Association, Vice President Yasar ilhan Tok, and
Mechanical Engineer Erkan Kogak. Field and laboratory
works were carried out at the beginning of 2024 using Google
Earth satellite views to separate the geological units.
Correlation of previous geological maps, general
stratigraphical section columns and new maps obtained from
the satellite view shows differences in the boundaries, names
and lithologic characteristics. Colour differences, drainage
patterns, plant covers, geomorphological topographic
elevations, lineation features and human-made structures of
the satellite image are the main criteria for the mapping. A
section from the Bozbelen location was measured. Thin
sections were prepared from the hard rocks. Teeth and bones
of vertebrate fossil remains were collected. The vertebrate
fossils were cleaned by using hydrogen peroxide solution and
photographed in the Paleontology laboratory in the
Geological Engineering Department of Ankara University.
Related report documents and research papers were used for
the stratigraphical revision and vertebrate fossil data of the
area. Various software programs were used for drawings.

3. Stratigraphy

In the Beypazari-Nallthan area, the basement unit is known
as Permo-Triassic aged metamorphics. Jurassic to Cretaceous
sediments overlie unconformably the basement. Cretaceous
deposits are referred to as the Derekdy Group while
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Paleogene units are identified as the Kizilgay Group [6]. As
mentioned above, Siyako [4] called the Neogene sediments
within the Beypazar1 Group. Figure 3 generally shows the
Miocene-aged Neogene formations around the study area in
a Google Earth satellite image. There have been differences
in previous literature regarding age determinations and
names of formation or lithodem units. Therefore, a
stratigraphic revision was conducted based on previous
geological maps, stratigraphical approaches [4, 10-19] and
Google Earth satellite images.

Stratigraphically, the names of the formations and lithodem
mainly follow the nomenclature of Siyako [4]. Revised
stratigraphical units in the study area, from bottom to top, are
as follows: Paleogene aged Kizilbayir formation, Neogene
aged Akpmar formation (ma), Kirmizitepe formation (mk),
Bozbelen formation (mplb). Asagibozbelen formation
(mplab), Yukaribozbelen formation (mplyb) and Quaternary
sediments (Figures 3-6).

Kizilbayir formation (PgK): It is seen at the north of the study
area (Figure 4). It is composed of red-coloured
siliciclastics. Sandstones and conglomerates with mudstone
interbeds include various clasts derived from the basement
rocks. Cretaceous-aged Derekdy Group sediments [6] are
exposed around Yesilyurt, Gok¢edz, Dudas villages located
in the north [5]. Overthrust relation between Permo-Triassic
aged Sekli metamorphics and the Kizilbayir formation is also
observed between Sekli and Karakdy villages [5]. The
overlying unit of the Karabayir formation is Karakoy
volcanoclastics around the Karakdy village [S5]. However,
Neogene sediments overlie unconformably around the
Cayirhan area.
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units on

Googl
Earth satellite image (date of Google Earth view: 10/12/2021;
scale 2 km)

Figure 5 3D view on Google Earth satellite image showing
the geological units in the study area (date of Google Earth
view: 10/12/2021)

Figure 6 A view from the Kiz Hill known as Nallithan Bird
Sanctuary, my Akpinar (=Cayirhan fm.), mx Kirmizitepe fm.
(=Kiztepe), mply, Bozbelen fm., mpls Asagibozbelen fm.,
mply, Yukaribozbelen fm., Qa Aluvium, slope deposits.
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The Neogene terrestrial sediments start with Coraklar
formation including brownish coloured clastics. The age of
the Kizilbayir formation within the Kizilgay Group is known
as Paleogene due to its stratigraphical position and lithologic
composition [5]. It is related to fluvial paleoenvironments.

Akpwnar formation (Mmg) (=Cayirhan formation): In literature,
there has been confusion on the name of the formation, its
outcrops and lithologies in geological maps [4, 7, 8, 18, 19].
Siyako [4] describes the formation from the Akpinar area, the
type locality located 6 km eastern of Ulukdy village.
However, the same name was also used for the limestones
exposed in Karadoruk Hill next to Cayirhan by some
researchers [7, 8, 18, 19]. In fact, the limestones overlying
conformably the Hirka formation should be called as
Karadoruk formation due to its type locality given by Siyako
[4]. So, based on the stratigraphical nomenclature, we accept
the name of the Akpinar formation reported for the first time
by Siyako [4]. Outcrops of the formation in the study area
were named as Cayirhan formation by Helvaci [18], Koral et
al. [19] and Bozbelen formation by Ardahanlioglu et al. [8].
Siyako [4] has mapped Acisu formation in the southern part
of the Kiz Hill while the Akpinar formation includes the
clastic sediments in the eastern part of the Kiz Hill. We have
shown these outcrops within the Akpinar formation (Figure
4). All these confusing matters bring out that details of the
formation should be revised. The formation is composed of
mainly greenish-coloured, medium-bedded rhythmic clastic
sediments. Its overlying geological unit is the Kirmizitepe
formation while the underlying formation is the Karadoruk
formation. Both contacts are conformable. According to the
geological cross-section, the thickness of the formation in the
study area is assumed to be more than 100 meters. The age
of the formation is Miocene [4, 7, 8, 18, 19]. Lithological,
exposing details show a lacustrine paleoenvironment.

Kwrmizitepe formation (mi) (=Kiztepe member): It expose in
the Kiz Hill. The name of the formation was proposed for the
first time from the Kirmizitepe located south of the Sariyer
Dam by Siyako [4]. The formation may be correlated with
the Kiztepe sandstone member defined by Inci et al [12]. It is
composed of more or less horizontal, rhythmic red-coloured
conglomerate, sandstone and siltstones. It covers
conformably clastics of the Akpmar formation. The
overlying unit is the Bozbelen formation. The thickness of
the Kirmizitepe formation is approximately 40 meters. The
age of the formation is Miocene [4]. Lithologic composition
shows fluvial to lacustrine environments.

Bozbelen formation (mply): The name of the formation was
used by Inci et al [12]. It may be correlated to deposits of the
Acisu formation in the Bozbelen area mapped by Siyako [4].
The Bozbelen name was also used for bottom lithologies
south of Kiz Hill by Ardahanlioglu et al [8]. However, it is
believed that this confusing naming needs to be revised in
future studies. It has a widespread outcrop along the Bal
stream under alluviums between Kiz Hill and
Yukaribozbelen Hill (Figures 4-5). It comprises alternations
of marls, mudstones, siltstones, and sandstones (Figures 6-7).
Marls and clayey limestones are cream in colour and micritic
composition. They include trace fossils (Figure 8), silicified
circular nodules (Figure 9) and small ostracod or bivalve
shells (Figure 10).
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Figure 7. Field views of the new locality around Bozbelen
Hill, mpl, Bozbelen fm., mplay Asagibozbelen fm., mply
Yukaribozbelen fm.,

Figure 9. Thin section view including circular silicified
relicts, marl layers in the Bozbelen formation (small dark
allochems are pellets)
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Figure 10. Thin section view showing small bivalve or
ostracod shells within the micrite from the marl layers in the
Bozbelen formation.

ostracod shells within the micrite from the marl layers in the
Bozbelen formation

The Bozbelen formation has a conformable contact with
underlying the Akpinar formation. Asagibozbelen formation
overlies conformably the formation. The thickness of the
formation is more than 50 meters. Vertebrate fossil findings
at the clayey limestones, marls and mudstones show late
Miocene to early Pliocene in age. Faunal and lithologic
features indicate a very shallow lacustrine environment.

Asagibozbelen formation (mplap): The name of the formation
was used for the first time in this study. Sandstones and
siltstones are the predominant lithology of the formation. It
was mapped as Softal formation by Siyako [4]. However, it
is assumed that the lithologic composition of the Softal
formation and this formation, and their stratigraphical
position have differences. So, a new formation name was
proposed in this study. The underlying unit is the Bozbelen
formation while the overlying unit is the Yukaribozbelen
formation. Both boundaries are conformable. The age of the
formation is late Miocene to early Pliocene based on its
stratigraphical position. It is related to lacustrine
paleoenvironments.

Yukaribozbelen formation (mplyy): It was named for the first
time in this study from the Yukaribozbelen Hill. It includes
medium to coarse-sized clastics. The formation was mapped
as Softa2 formation by Siyako [4]. They are seen at the top
of the Bozbelen Hills (Figure 4). The formation overlies
conformably the Asagibozbelen formation clastics. The late
Miocene to early Miocene age is attributed to the sediments.
They are related to a regressive succession of lacustrine
sediments.

Quaternary sediments (Qa): They comprise unchosive silt,
sand and pebble-sized clasts of recent sediments. These
sediments are seen along the Bal Stream and southeast of
Arpalik area (Figure 4).
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4. Vertebrate fossil data

The vertebrate fossils in the Bozbelen area are seen within
clayey carbonate and fine-grained siltstone, mudstone
deposits. The schematic stratigraphical section of the
lithologies and some field views are presented in Figures 12-
13. As seen in the figures, rhytmitic deposits of mudstones
and clayey limestones are predominant lithologies of the
Bozbelen formation. They are green, and cream in colour,
thick to medium in bedding. Figure 14 shows a thin section
view of clayey limestones including small? vertebrate fossil
sections.

Hipparion sp. Gazelle sp. Ictitherium sp.
reworked, broken vertebrate fossils within mudstone,
siltstone interbedded fine sized sandstones, brown in colour

marl, clayey limestone, claystone, white in colour

mudstone
marl, clayey limestone, clsystone, white in colour

marl, clayey limestone, white in colour

UPPER MIOCENE-LOWER PLIO.
BOZBELEN FORMATION

brown coloured mudstones

Figure 12. A schematic measured section of the new fossil
locality from the Bozbelen formation.

Figure 13. A schematic measured section of the new fossil
locality from the Bozbelen formation.

Figure 14. A schematic measured se
locality from the Bozbelen formation.

ction o the new fossil

This study includes preliminary data on the vertebrate fossil
fauna in the area. Based on our observations the following
are the described large mammal fossils from the Bozbelen
locality.

Hipparion sp.

Gazelle sp.

?0vis sp.

?lctitherium sp.
The same fauna was also reported from the upper Miocene to
early Pliocene sediments of Kiziloren (Konya) area by
Gormiis [20] and other localities in Tiirkiye [9]. In the most
of literature, Miocene to Pliocene-aged sediments are not
dated by using numerical age derived from the volcano-
sedimentary rocks. Although Demirci [20] records that the
overlying unit Kirmir formation age is Miocene in the
Beypazari-Ayas area, Karadenizli [17] gives it as Miocene —
Pliocene. It means that the age of the Neogene sediments is
controversial and studied in detail in future studies.

The general characteristics of the described fauna are as
follows:

Hipparion sp.: This genus belongs to the Equidae (horse
family). It is generally believed that they lived in grasslands
of the Northern Hemisphere during the Miocene and
Pleistocene geological times. They were found in Europe,
Eurasia, North America and Africa. It is presumed that their
lineage became extinct in the middle Pleistocene period [22].
They were approximately 1.5 meters tall and belonged to the
three-toed horse family [22]. Some of the horse teeth and
bones in the study area are well-preserved but mostly
separated and fragmented (Figure 13). Plate 1 shows closer
views of the cheek teeth and bones of the Hipparion sp.

Gazelle sp.: It belongs to the Bovidae (antelope family). They
are known to inhabit elevated areas with steppe climates in
the Middle East [23]. The samples of this genus found in the
Bozbelen area also appear broken. Horn views transported to
the lake marsh deposits are presented in Plate 2.

?0vis sp.: It is known as sheep and belongs to family Bovidae
[24]. Plate 2 includes some views of Ovis sp. The specimens
can also be correlated with the Ovis teeth figures presented
from the Kiziloren (W Konya) area by Gormiis and in the
Taurida Cave, Crimea by Vislobokova [25].

?lctitherium sp.: The genus belongs to the Suidae (pig
family). It is noted that members of the pig family are
medium-sized mammals with a barrel-shaped, agile body
structure. Ictitherium were around 1.2 metres long and
possessed a long body with short legs and a possibly short
tail [26]. A few teeth views are presented in Plate 2
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It is expected that systematic descriptions at the species level
and paleoecologies of the fossils will be presented in more
detail in future studies.

4. Conclusions

The stratigraphy of the studied area is revised. The basement
unit in the Bozbelen area is the Paleogene Kizilbayir
formation. The relationship between Paleogene and Miocene
sediments is faulty. Revised stratigraphy of the Neogene in
the area is as follows: Akpmar formation (=Cayirhan
formation), Kirmizitepe formation (=Kiztepe), Bozbelen
formation, Asagibozbelen formation, Yukaribozbelen
formation. As a matter of fact, each unit should have a type
locality and section including all lithological and faunal
details. However, the mentioned units herein from the
previous literature do not comprise type section details. So,
problems with the name, age and paleoenvironmental
interpretation of each geological unit appear. It is believed
that vertebrate fossil findings, ostracod fauna of the lacustrine
environment and other geochemical data may be used in
future studies with type section locality of each
stratigraphical unit. Vertebrate fossil findings (Hipparion sp.,
Gazelle sp., Ictitherium sp.) suggest the late Miocene and
early Pliocene age to the Bozbelen formation. The fauna lived
near the lake environment. Broken bones and teeth show
reworking material in the lacustrine sediments. lacustrinal
Both Miocene stratigraphy of the area and vertebrate fossils
bring out that they have significant data for the geoheritage
and Miocene-Pliocene geologic history.

Acknowledgment

No support has been received from any institution or
organization for this work, the authors present their thanks
to Ibrahim Uysal, President of the Cayirhan Hunters
Association, Vice President Yasar Ilhan Tok who noticed
the locality for the first time.

Conflict of Interest Statement
The authors declare no conflict of interest.

References

[1] Stchepinsky, V., 1942. Beypazari-Nallthan-Bolu-Gerede
bolgesi jeolojisi hakkinda rapor. M.T.A. Raporu, No: 1363.

[2] Rondot, J. 1956.1: 100 000 lik 39/2 (giiney kismi) ve 39/4
paftalarinin  jeolojisi, Seben-Nallithan-Beypazari. M.T.A.
Rap., no. 2517 (yaymlanmamis), Ankara.

[3] Kalafatcioglu, A., Uysalli, H., 1964. Beypazari-Nallthan-
Seben civarinin jeolojisi. Maden Tetkik Arama Enstitiisii
Dergisi 62(1), 1-11.

[4] Siyako,F., 1983. Beypazari (Ankara) komiirlii Neojen
havzasinin ve ¢evresinin jeoloji raporu. M.T.A. Raporu,
No0:7431, Ankara.

[5] Gormiis, M., Kadioglu, Y K., Demircan, H., Yagmurlu,
F., 2018. Haymana, Orhaniye ve Nallihan (Ankara)
Cevrelerindeki Ust Kretase ve Paleojen Cokellerinin Iri
Bentiklerindeki Mikrobiyoerozyonal Yapilar, 115R058 nolu
Tiibitak-Caydag projesi

26

[6] Onal, M, Helvaci, C., Inci, U., Yagmurlu, F., Merig, E.,
Tansel, 1., 1988. Cayirhan (KB) Ankara kuzeyindeki
Sogukgam kiregtasi, Nardin formasyonu ve Kizilgay
gurubunun stratigrafisi, yasi, fasiyes ve depolama ortamlari.
TPJD Biilteni 1/2, 132-163.

[7] Ardahanlioglu, A. Davutoglan - Cayirhan (Nallthan /
Ankara) bdlgesinin jeolojisi. Ankara Universitesi, Fen
Bilimleri Enstitiisii, Yiiksek Lisans Tezi, 71s.

[8] Ardahanlioglu, A., Seyitoglu, G., Esat, K. 2020. The
internal structure of Beypazari Blind Thrust Zone around
Cayrrhan. Bull. Min. Res. Exp., 163: 77-97

[9] Sarag, G., 2001. Tirkiye Omurgali Fosil Yataklari. Maden
Tetkik ve Arama Genel Miidiirliigii. MTA Raporlari, 169s.

[10] Erten, H., Gormiis, M. 2011. Tiirkiye Neojen kii¢iik
memelileri. SDUGEO (Online), 2 (2), 8-14

[11] Inci, U., 1991, Miocene alluvial fan-alkaline playa
lignite - trona bearing deposits from an inverted basin in
Anatolia: Sedimentology and tectonic controls on deposition.
Sedimantary Geology, 71, 73-97.

[12] Inci, U., Helvaci, C., Yagmurlu, F., 1988. Stratigraphy
of Beypazart Neogene basin, Central Anatolia, Turkey.
Newsl. Stratigr. 18(3), 165-182.

[13] Kavusan G., 1991, Beypazari-Cayirhan linyitlerindeki
C,H, ON, S dagilimlar1 ve infrared spektrofotometrik
aragtirilmasi,tektonik ile degisimleri, A.U. Arastirma Fonu
Proje Raporu, 61 s. Ankara.

[14] Yagmurlu,F., Helvaci, C., 1994. Sedimentological
characteristics and facies of evaporite-bearing Kirmir
Formation (Neogene), Beypazar1 Basin, Central Anatolia,
Turkey. Sedimentology 41, 1-14.

[15] Yagmurlu,F., Helvaci, C., Inci, U., 1988. Depositional
setting and geometric structure of Beypazari lignite deposits,
Central Anatolia. International Journal of Coal Geology 10,
337-360.

[16] Yagmurlu,F., Helvaci, C., Inci, U., 1990. Tectonic
characteristics and structural of the Beypazari and Nallihan
Neogene basin, Central Anatolia. METU Journal of Pure and
Applied Sciences 21 (1-3), 127-143

[17] Karadenizli, L., 1995. Beypazar: havzasi (Ankara batisi)
Ust Miyosen — Pliyosen jipsli serilerinin sedimantolojisi.
Tiirkiye Jeoloji Biilteni 38(1), 63-74.

[18] Helvac, C., 2010. Geology of the Beypazar trona field,
Ankara, Turkey. Mid-congress Field Exursions Guidebook,
TectonicCrossroads: Evolving Orogens of Eurasia-Africa-
Avrabia, 4--8 October 2010 Ankara, Turkey, 33 p.

[19] Koral, H., Behzad, B., isbil, D., Karaagac, S., 2019.
Cayirhan (Ankara) Neojen Havzasinin Stratigrafisi ve
Neotektonik Ozellikleri. istanbul Yerbilimleri Dergisi, 14s.

[20] Gormiis, M. 1995. Kiziléren (Bati Konya) Dolayinin
Jeolojisi. Siileyman Universitesi, Miihendislik Fakiiltesi
Dergisi Jeoloji Seksiyonu, 8, 127-142

[21] Demirci, C., 2000. Structural analysis in Beypazari-
Ayas-Kazan-Pecenek area NW of Ankara (Turkey) /
Beypazari-Ayas-Kazan-Pecenek bolgesinde yapisal analiz,
Ankara kuzeybatis1 (Tirkiye). Middle East Technical
University, PhD thesis, 278s.



ISERDAR: International Science and Engineering Reviews: Development, Analysis, and Research, 2 (2), (2024) Page 21-29

[22] https://en.wikipedia.org/wiki/Hipparion

[23] https://en.wikipedia.org/wiki/Gazelle

[24] https://en.wikipedia.org/wiki/Ovis

[25] Vislobokova, I.A., 2023. Ovis gracilis sp. nov.
(Artiodactyla, Bovidae) from the Lower Pleistocene of the
Taurida Cave in the Crimea and History of the Genus Ovis.
ISSN 0031-0301, Paleontological Journal, 2023, Vol. 57, No.
5, pp. 573-585. © Pleiades Publishing, Ltd., Russian Text ©
The Author(s), 2023, published in Paleontologicheskii
Zhurnal, 2023, No. 5, pp. 94-106.

[26] https://en.wikipedia.org/wiki/lctitherium

Explanations for Plates

Plate 1

1-2. Teeth views of Hipparion sp. a upper side views, b. side
views, c. closer view of one of the teeth.

3. Closer view of one of the teeth

4. Teeth view of Hipparion sp. a upper side view, b. side view
5-6. Chin views of Hipparion sp.

7, 9-11. Closer views of teeth of Hipparion sp.

8. Side view

Scale 1 cm

Plate 2

1-4. ?Ictitherium sp. teeth views

5. ?lctitherium sp. teeth views

6-8. Gazelle sp.

9-13. Other bone views of vertebrate fossils from the
Bozbelen area

Scale 1 cm
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https://en.wikipedia.org/wiki/Hipparion
https://en.wikipedia.org/wiki/Gazelle
https://en.wikipedia.org/wiki/Ovis
https://en.wikipedia.org/wiki/Ictitherium
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PLATE 2




