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Magnetostratigraphy of the Pikermian fauna-bearing 
late Miocene Sivas Basin (central Anatolia, Turkey): 
fluvio-lacustrine sedimentation under stable climatic 
conditions across the Tortonian-Messinian boundary  
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Abstract. This study provides a new magnetostratigraphy for the stratigraphic interval that includes the late 
Miocene Haliminhanı and Hayranlı mammal fossil assemblages of the Sivas Basin (central Anatolia, Turkey). 
The fossil assemblages show high faunal similarities to the Pikermian chronofauna, which forms part of the 
Old World Savannah Paleobiome that formed during a time of global cooling, aridification, and grassland 
expansion. Previous biostratigraphic age estimates placed the fossil horizons within European Mammal 
Neogene (MN) zones MN11-MN12, which tentatively places the Anatolian Haliminhanı and Hayranlı 
localities in the ca. 9 to 7 Ma time interval. Nearby dated sites harboring Pikermian fauna in Turkey, Greece, 
and Bulgaria range in age between 11 and 7.3 Ma. Our new magnetostratigraphy in 140 m thick fluvio- 
lacustrine deposits refines the age estimate for the Sivas Basin to 8.0–6.5 Ma for the Haliminhanı and Hayranlı 
fossil mammal-bearing levels. Published bulk carbonate δ13C and δ18O values of the fluvio-lacustrine beds 
indicate a positive water balance and suggest no significant long-term changes in hydrology and primary 
productivity within the former Sivas Basin lake. Further inspection of the δ13C and δ18O values shows two 
intervals of increased δ13C (by ca. 6–8‰) that are followed by a similar decrease over total time intervals of ca. 
150 kyr. The increase in δ13C in a lacustrine carbonate can be related to an increase in biogenic productivity, 
which may result from changes in nutrient input and temperature. The absence of simultaneous changes in 
δ18O during peaks in δ13C make temperature an unlikely driver and we surmise that adjustments to nutrient 
input to the basin were responsible for changes in δ13C. Overall, the results suggest that the Pikermian 
chronofauna of the Sivas Basin thrived under relatively stable local hydrological and climatic conditions. At 
Haliminhanı, the Pikermian fauna flourished well into the Messinian, as opposed to Greek and Bulgarian sites 
where faunal turnover was proposed to have occurred under a cooling climate and aridification across the 
Tortonian-Messinian boundary. 
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1. Introduction 

The late Miocene Pikermian chronofauna, defined in 
Pikermi (near Athens, Greece) is characterized by 
species adapted to an open environment and increased 
seasonality, as expressed in e. g. herbivores with high- 
crowned, wear-tolerant teeth (Kaya et al. 2018). De-
posits of the Pikermian fauna are associated with 
hominid findings in Turkey (Çorakyerler, Kaya et al. 
2016) and Greece (Pikermi, Böhme et al. 2017). 
Reconstructing spatio-temporal variations of the Pike-
rmian fauna and the associated climatic conditions are, 

therefore, not only relevant for studies of (mega-)faunal 
adaptation but also for early human evolution. The 
geographic area that once harbored the Pikermian fauna 
roughly includes the region from the Balkans to Af-
ghanistan and is referred to as the Sub-Paratethyan or 
Greco-Iranian Province (Bernor 1983, Bernor 1984). 
High genus level faunal similarity between the Pikermi 
fossil site and 184 fossil sites from Iberia to the Caspian 
Sea, show that the Pikermian fauna reached its largest 
spatial distribution during the time interval from 8.0 to 
6.6 Ma (Eronen et al. 2009). Grasslands expanded in 
southern Europe and Anatolia during the Miocene 

Table 1. Faunal list of the Haliminhanı/Hayranlı fossil localities. 

Order Family Species 

Carnivora  Hyaenictitherium wongii 
Ictitherium intuberculatum 
Lycyaena dubia 
Machairodus giganteus 

Perissodactyla Rhinocerotidae Ceratotherium neumayri 
Equidae Hipparion sp. 

Artiodactyla Bovidae Gazella cf. G. capricornis 
Prostrepsiceros houtumschindleri syridisi 
Cf. Protoryx sp. 
Tethytragus cf. T. koehlerae 
Tragoportax cf. T. amalthea 

Suidae Microstonyx major 
Giraffidae Giraffidae sp. 

Proboscidea  Choerolophodon sp. 
Rodentia  Apodemus 

Progonomys 
Myomimus maritsensis 
Microdyromys koenigswaldi 
Tamias cf. eviensis 
Spermophilinus bredai 
Sciurus sp. indet 
Pliopetaurista bressana 

Insectivora  Schizogalerix sinapensis 
Paenelimnoecus sp. 
Amblycoptus oligodon 
Petenyia dubia 
Soricinae indet. 
Crocidosoricinae indet. 
Desmanella aff. cingulata 
Desmanodon larsi    
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(Strömberg 2011). A strong seasonality with increased 
summer drought during the late Miocene in the Eastern 
Mediterranean and Paratethys region in a cooling 
climate (e. g. Brachert et al. 2006, Mertz-Kraus et al. 
2008, Ivanov et al. 2011, Feurdean et al. 2019) may 
have aided grassland expansion in subtropical western 
Eurasia and the development of the Pikermian fauna. 
The Pikermian chronofauna developed in western 
Eurasia as part of what is called the Old World 
Savannah Paleobiome (OWSP), and is regarded as 
the precursor of modern African savannahs (Kaya et 
al. 2018). The Eurasian parts of the Old World Sa-
vannah Paleobiome, i. e. the Pikermian chronofauna 
from the eastern Mediterranean region and the Baodean 
chronofauna from east Asia, declined and perished in 
Eurasia at the end of the Miocene (Kaya et al 2018).  

The rich late Miocene fossil localities of Halimin-
hanı and Hayranlı (Table 1) situated in the central 
Anatolian Sivas Basin (Fig. 1a, b) contain artiodactyls, 
perissodactyls, carnivores, proboscideans, insectivores 
and rodents (Bibi and Güleç 2008, Kaya and Kaymakçı 
2013, Van der Made et al. 2013, Furio et al. 2014, 
Özkurt et al. 2015). The taxonomic, paleobiogeo-
graphic and biostratigraphic composition of the small 
and large mammal assemblages from both localities 
suggests an MN11 or MN12 biochronologic age (i. e. 
8.9–7.4/6.8; MN: European Mammal Neogene zones; 
Ogg 2020), although studies on rodents have suggested 
a possibly older MN10-MN11 age (Ünay et al. 2003, 
Bosma et al. 2013). The MN zones are mostly based on 
dated Spanish fossil localities; age correlation of the 
Anatolian sites to the relatively nearby dated Pike-
rmian sites in Turkey (Kappelman 2003, Kaya et al. 
2016), Greece (including Pikermi; Böhme et al. 2017), 
and Bulgaria (Böhme et al. 2018) is therefore likely 
more reliable. 

To place the late Miocene mammal assemblages of 
the Sivas Basin within a framework of global and 
regional environmental change, we provide a new 
magnetostratigraphic age framework for the late Mio-
cene Haliminhanı and Hayranlı mammal localities. We 
link the newly obtained paleomagnetic age constraints 
to published δ13C (Meijers et al. 2020) and δ18O 
(Meijers et al. 2018a) records from carbonate-bearing 
levels of the fluvio-lacustrine succession. The evalua-
tion of δ13C and δ18O values allows us to detect 
changes in paleoenvironment (hydrology, primary 
productivity) during the time in which the Pikermian 
paleobiome of Haliminhanı/Hayranlı thrived. 

2. Paleoenvironment and geology 
of central Anatolia and the Sivas 
Basin 

2.1. (Paleo)environment of central Anatolia 
and surrounding regions 

2.1.1. Anatolian (paleo) climate 

The present-day Central Anatolian Plateau (CAP; 
Fig. 1a) is characterized by a subdued topography 
(mean elevation: ~1.0–1.5 km), and is bordered to 
its north and south by the steep Pontide and Tauride 
mountains, respectively. The topography of the Pon-
tide and Tauride mountains results in highly contrast-
ing climatic conditions on each side of the mountain 
ranges. The semi-arid and relatively cool plateau 
interior with mean annual precipitation (MAP) of 
~300–500 mm and mean annual temperature (MAT) 
of ~9–12 °C, contrasts the coastal mountain fronts that 
locally receive >1000 mm of precipitation per year and 
attain MATs of 13 °C and 20 °C (Black Sea and 
Mediterranean coasts, respectively; Schemmel et al. 
2013). 

During the late Miocene, central Anatolia was 
characterized by a subtropical climate. Estimated 
MATs for the late Miocene of central Anatolia based 
on palynofloras are ~13–17 °C and MAPs ranged 
between 1000 mm and 1400 mm (Akgün et al. 
2007, Akkiraz et al. 2011, Kayseri-Özer 2017), with 
the exception of estimated MAPs of ~900 mm during 
the earliest Messinian (ca. 7 Ma; Kayseri-Özer 2017) 
and for the early late Miocene Çankırı Basin in the 
northern CAP (ca. 10 Ma; Fig. 1a; Mazzini et al. 2013). 

Besides global and regional changes in paleoclimate 
and environment, surface uplift as a result of tectonic 
activity in the Africa-Arabia-Eurasia collision zone 
affected the climate of Anatolia. The present-day 
1.0–1.5 km elevations of the CAP contrast the high- 
relief plateau margins that locally reach elevations of 
>3 km. Surface uplift of the CAP starting at ~11 Ma 
was followed by the formation of its northern and 
southern margins (the Pontide and Tauride Mts, re-
spectively) after 8–7 Ma (e. g. Yıldırım et al. 2011, 
Meijers et al. 2018a). Significant parts of central 
Anatolia were covered by lakes during the late Mio-
cene and into the early Pliocene, after which river 
incision led to their drainage (e. g. Huang et al. 2019, 
Meijers et al. 2020, Brocard et al. 2021). However, 
evidence for a semi-arid central Anatolian climate as is 
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observed today in the rain shadow of the Pontide and 
Tauride mountains is not only absent in the late 
Miocene to early Pliocene palynoflora-based MAP 
reconstructions, but also in the stable oxygen isotope 
record of the fluvio-lacustrine environments (Meijers 
et al. 2020). Yet, surface uplift must have led to a cooler 
climate in the plateau interior. 

2.1.2. Miocene paleobiomes of Anatolia and the 
surrounding region 

Recent studies on the paleobiogeographic and paleoe-
cologic development of fossil mammals indicate a 
significant increase of open habitat adapted fauna in 
response to the expansion of open environmental 
conditions over large parts of Eurasia (Eronen et al. 
2009, Liu et al. 2012), including Anatolia (Kaya et al. 
2016, Kaya et al 2018). Fossil-based reconstructions of 
the western Eurasian Pikermian fauna, as part of the 
Old World Savannah Paleobiome, indicate that vege-
tation was characterized by mixed woodlands and 
grasslands (Kaya et al. 2018). Eronen et al. (2009) 
compared genus level faunal similarities between 
localities from Spain in the west to Iran in the east 
to the classic Pikermi site in Greece. The mammal 
fossils at the sites cover the time span from ca. 12 to 4 
Ma, and although the stratigraphic ages are mostly 
based on mammal stratigraphy (MN zones), the ana-
lysis indicates that the open grassland environment and 
increased seasonality adapted (Kaya et al. 2018) Pike-
rmian fauna reached its largest spatial extent in the time 
interval between 8.0 and 6.6 Ma ago (Eronen et al. 
2009). Magnetostratigraphically dated Pikermian fos-
sil mammal sites near Anatolia (Greece, Bulgaria; 
Böhme et al. 2007, Böhme et al. 2008) indicate the 
local fall of the Pikermian by 7.3 Ma. Böhme et al. 
(2017) classify stratigraphic intervals with taxa that are 
unknown or different from the classic Pikermi site 
(Greece) as post-Pikermian fauna. According to 
Böhme et al. (2017), the ‘post-Pikermian fauna’ 
show similarities to west Asian or eastern Mediterra-
nean rather than African fauna. In Greece and the 
Bulgaria, Böhme et al. (2017) define the base of the 
‘post-Pikermian fauna’ as the Tortonian-Messinian 
boundary (7.246 Ma; Ogg et al. 2020), coeval with 
significant climatic cooling in the Mediterranean re-
gion and input of North African derived dust in Greek 
and Bulgarian sedimentary sequences (Böhme et al. 
2017, Böhme et al. 2018). 

In contrast to mammal-based vegetation reconstruc-
tions pointing to a savannah grassland environment 

during the late Miocene of Anatolia, paleovegetation 
reconstructions based on paleobotanical data indicate 
the presence of evergreen needleleaf forests and mixed 
forests (Denk et al. 2018). Phytolith data from the 
Miocene of central Anatolia show a mosaic of grass-
land, woodland, and forest habitats, with open-habitat 
grasses becoming more dominant during the late 
Miocene (Strömberg et al. 2007). Collectively, the 
faunal and floral assemblages therefore indicate that 
Anatolia was characterized by a heterogeneous land-
scape with relatively continuous swaths of forests as 
well as intermontane grasslands that provided a geo-
graphically extensive habitat for the Pikermian chron-
ofauna (Kaya et al. 2018, Denk et al. 2018, Fortelius et 
al. 2019). An important and unanswered question is 
whether the grasslands were dominated by C3 grasses, 
or whether there was a significant component of C4 
grasses, which are characteristic for the modern Afri-
can savannahs. Böhme et al. (2017) demonstrated that 
the Pikermian fauna thrived in a C4–dominated en-
vironment in nearby Greece. Phytolith samples from 
Maragheh (Iran) indicate a minor component of C4 
vegetation in ca. 8 Ma old sedimentary rocks (Ström-
berg et al. 2007). The central location of the Halimin-
hanı/Hayranlı fossil sites between Pikermi and Mar-
agheh (each at ca. 1100 km distance) raises the ques-
tion whether there was also a significant proportion of 
C4 vegetation in Anatolia during the late Miocene? The 
geographically extensive, heterogeneous and intercon-
nected habitats favored the biogeographic expansion 
of open habitat adapted fossil mammal communities, 
in which Anatolia could have acted as a faunal 
exchange region at the crossroads of Africa, Europe 
and Asia. At a local scale, late Miocene landscape 
heterogeneity is also reflected in the Haliminhanı/ 
Hayranlı fossil localities. The rodent assemblage in-
cludes tree squirrels, flying squirrels, and ground 
squirrels (Bosma et al. 2013), which indicates the 
presence of forested as well as open habitats. The 
bovid assemblage on the other hand, suggests that large 
grazers were able to roam open woodland to shrubland 
to grassland environments (Bibi and Güleç 2008). The 
localities of Haliminhanı/Hayranlı include a large 
number of fossil-bearing horizons. It is likely that 
the fluvio-lacustrine depositional environment inte-
grated taxa from different habitats within the larger- 
scale watershed. Additionally, floodplain overbank 
deposits might have selected for open-habitat taxa 
while shallow lacustrine deposits associated with a 
lakeshore forest might have selected for closed-habitat 
taxa (Bibi and Güleç 2008). In terms of paleoenviron-
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ment, stable carbon and oxygen isotopes of carbonates 
from the sedimentary sequence of the Sivas Basin that 
include the fossil levels of the Haliminhanı/Hayranlı 
sites indicate carbonate precipitation in an open lake 
environment under stable hydrological conditions 
(Meijers et al. 2020). 

2.2. Geology of Anatolia and the Sivas 
Basin 

The geology and topography of Turkey have been 
shaped by the convergence between the African and 
Eurasian tectonic plates, which led to their collision 
after consumption of the Neotethys Ocean (Şengör and 
Yılmaz 1981). Deformation caused by ongoing Africa- 
Eurasia convergence is currently being accommodated 
by the westward escape of Anatolia along a set of 
strike-slip faults: the North and East Anatolian faults 
(NAF and EAF, respectively; Fig. 1a). Transformation 
from collision to escape tectonics in Anatolia occurred 
since the middle Miocene, when individual strands of 
the NAF and EAF started to become active (e. g. 
Şengör et al. 1985). Since the latest Miocene, central 
Anatolia has been in a (trans-)tensional state (Jaffey 
and Robertson 2005, Rojay and Karaca 2008, Fernán-
dez-Blanco et al. 2013, Özsayın et al. 2013). Large 
volcanic provinces, including the Miocene Yamadağ, 
Galatia and Central Anatolian volcanic provinces 
(CAVP; Fig. 1a; Wilson et al. 1997, Gürsoy et al. 
2011, Aydar et al. 2012), formed during the middle and 
late Miocene. 

The Neogene portion of the Sivas Basin between 
36.25° E and 38.50° E (lowest elevation: ~1200 m) 
covers an area of approximately 200 x 35 km and is 
located north of the Central Anatolian Fault (CAF; 
Fig. 1a,b) in the eastern CAP. The roughly ENE-WSW 
elongated Sivas Basin (Fig. 1a, b) has a basement of 
Paleozoic to Mesozoic rocks, including sedimentary 
and volcanic units, as well as ophiolites (Fig. 1b). The 
Paleogene consists of (volcano-)sedimentary rocks. 
Continental deposition has been prevalent over central 
Anatolia since the Oligocene, although a number of 
marine incursions have been identified (youngest 
marine deposits: Langhian, 16.0–13.8 Ma; Poisson 
et al. 2016). Active volcanism in the northern and 
southern parts of the Sivas Basin during the middle 
Miocene was coeval with the deposition of lacustrine 
limestones and lignites. The middle Miocene forma-
tions are unconformably overlain by the studied late 
Miocene (to Pliocene?) İncesu Formation. The rela-
tively undeformed (Fig. 1c) slightly north-dipping 

(1–2°) sedimentary rocks of the İncesu Formation 
comprise coarse fluvio-deltaic clastic rocks, lacustrine 
limestones and marls (Poisson et al. 2016). In the study 
area, the carbonate-bearing limestones and marls be-
come more dominant toward the top of the sedimentary 
pile. Following the deposition of the İncesu Formation, 
the Kızılırmak River started its incision of the Sivas 
Basin and resulted in isostatic rebound with associated 
minor northward tilting (1.5 ± 0.07 %) of the İncesu 
Formation in the study area (Brocard et al. 2021). 

The sedimentary deposits of the Sivas Basin contain 
fossiliferous beds of early Oligocene to Holocene age 
(Saraç 2003). Dense vertebrate fossil beds are con-
centrated in the late Miocene fluvio-lacustrine layers 
of the İncesu Formation, including the Haliminhanı 
and Hayranlı localities (central Sivas Basin). The 
Haliminhanı and Hayranlı localities are famous for 
their upper Miocene vertebrate fossil beds (Kaya and 
Kaymakçı 2013) and were first discovered by the 
Turkish ‘Vertebrate Fossil Research Project’ during 
the early 1990s. Fossil excavations continued until the 
late 2000s and a total of 92 large and small fossil 
mammal bearing sites were discovered. The levels are 
dispersed over different stratigraphic levels ranging 
from 1300 m to 1430 m elevation (Kaya and Kaymak-
çı 2013). 

3. European Mammal Neogene 
(MN) units 

The European Mammal Neogene (MN) units or zones 
(Mein 1975) constitute a biochronologic zonation 
system that correlates fossil land mammal localities 
based on the first and last historical appearance of 
mammal species in the fossil record. Fossil localities 
are unevenly distributed within the individual MN 
zones, both temporally and spatially. MN zones have 
durations ranging from ~0.5 to ~2.5 Myrs (Hilgen et al. 
2012), with typically a higher number of localities in 
MN zones of longer duration. MN zones for the late 
Miocene are mainly based on Iberian mammal assem-
blages (Hilgen et al. 2012 and references therein), 
whereas the Anatolian mammal assemblages form part 
of the Sub-Paratethyan or Greco-Iranian Province. 
Correlation to the MN zones may be hindered by 
low faunal similarities with well-dated MN reference 
localities in Spain. Importantly, the temporal variation 
of mammal dispersal over larger distances must be 
taken into account, which has for instance been 
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demonstrated by a delay of up to ca. 1 Myr between the 
dispersal of rodents over the Iberian Peninsula and the 
southeast of France (Gómez-Cano et al. 2011). It is 
therefore of importance to relate Anatolian mammal 
assemblages to the MN zones through other dating 
techniques, such as magnetostratigraphy. The ages of 
the MN zones assigned to the Haliminhanı/Hayranlı 
fossil sites correspond with the magnetostratigraphic 
ages that were obtained for Pikermian sites in Anatolia, 
Greece, and Bulgaria (Kappelman et al. 2003, Kaya et 
al. 2016, Böhme et al. 2017, Böhme et al. 2018), which 
collectively serve as a guide to correlate the new 
magnetostratigraphic results from the Sivas Basin to 
the Geomagnetic Polarity Time Scale (GPTS) 

4. Materials and Methods 

4.1. Field approach and sampling 

The upper Miocene continental sedimentary rocks of 
the Haliminhanı section were sampled for paleomag-
netism (Figs. 1c–d, 2, 3). The paleomagnetic Halimin-
hanı section (logged interval: 122 m) consists of an 
alternation of conglomerates, (cross-bedded) sand-
stones, siltstones, marls, claystones, and limestones 
(Fig. 2a). Some levels contain rootlets and cherts 
(Fig. 3). A total of 132 levels were sampled for pa-
leomagnetic analyses during the field seasons of 2008 
and 2011. At each level, two to three paleomagnetic 
cores (2.54 cm diameter) were sampled using a gaso-
line-powered motor drill or a generator-powered elec-
tric drill. The cores within a level were numbered 
according to their stratigraphic order, i. e. core 1.1 was 
taken from an older (or equal) level than core 1.2. 
Paleomagnetic cores were oriented using a magnetic 
compass and were corrected for magnetic declination 
at the time of sampling (~5.0° or 5.5°).   

The stable isotope section that was sampled at 
Haliminhanı consists of 78 levels over a stratigraphic 
interval of 172 m (measured using a TruPulse laser 
range finder), starting from the 21 m level in the 
paleomagnetic section (Fig. 3; see Supplementary 
Table S1 for δ18O and δ13C values; Meijers et al. 
2018a, Meijers et al. 2020). The stable isotope section 
consists of the same rock types as the paleomagnetic 
section, although its upper part (which extends beyond 
the paleomagnetic section, see Fig. 3b, d) becomes 
increasingly lacustrine and is dominated by limestones 
and marls. 

The stratigraphic order of the numerous fossil 
mammal levels that are scattered over the area is 
partially based on GPS-derived elevations. GPS-de-
rived elevations unfortunately do not provide the 
precision that is required to determine the exact 
stratigraphic position of the fossil mammal levels 
within the magnetostratigraphic and stable isotope 
sections. 

4.2. Paleomagnetic and rock magnetic 
methods 

Paleomagnetic cores were cut into standard paleomag-
netic specimens (2.2 cm height) in the laboratory. 

Fig. 3. a) Time scale for the late Miocene (Tortonian, 
Messinian), including the Mammal Neogene (MN) zones 
as Interval Biochrons and GPTS (black: normal magnetic 
polarity, white: reverse magnetic polarity; Ogg 2020). MN11 
and MN12 are highlighted, in line with the age constraints 
provided by the mammal assemblages. The top of MN12 is 
constrained to lie between 7.4 and 6.8 Ma. b) (Magneto) 
stratigraphy of the paleomagnetic Haliminhanı section (see 
Fig. 2) and its correlation to the GPTS, including the 
calculated sedimentation rates. c) Available GPS-derived 
elevations for the paleomagnetic and stable isotope sections. 
The elevations likely have an uncertainty of ±10 meters and 
are do therefore not necessarily cross-correlate. Compare 
e. g. stratigraphic level 21.1 m at 1310 m elevation in the 
paleomagnetic section to stratigraphic level 0 m at 1290 m 
elevation in the stable isotope section, which were sampled 
at the same location; the interval that most likely includes all 
mammal finds at Haliminhanı/Hayranlı is indicated; the 
transition from the Pikermian to the post-Pikermian as 
defined by Böhme et al. (2017) in Greece and the Balkans 
is indicated as well. d) Stratigraphy for the stable isotope 
Haliminhanı section and its correlation to the magnetostrati-
graphic sections. The correlation of the stable isotope and 
magnetostratigraphic sections is based on the retrieval of 
paleomagnetic levels, by using their GPS points and their 
subsequent correlation to the paleomagnetic stratigraphic 
logs. The stratigraphic thicknesses of both sections were 
measured independently, and may therefore vary between 
both sections. Legend for the stratigraphic logs as in Fig. 2. 
e) δ18O and δ13C (both in ‰V-SMOW) records for the stable 
isotope section. The approximate ages of the intervals that 
display an increase in δ13C (pink rectangles) over multiple 
levels, followed by a decrease in δ13C (blue rectangles) is 
indicated in the diagrams. The increase (decrease) in δ13C 
values may well be linked to an increase (decrease) in a 
lake’s productivity. We therefore surmise that an increase in 
δ13C is related to an increase in lake temperature during 
carbonate formation.  
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Paleomagnetic specimens were demagnetized using 
stepwise thermal demagnetization or by a combination 
of stepwise thermal and alternating field (AF) demag-
netization (Fig. 4a–h) at ‘Paleomagnetic laboratory 
Fort Hoofddijk’, Department of Earth Sciences, 
Utrecht University (Netherlands). When a combina-
tion of thermal and AF demagnetization was applied, 
samples were (stepwise) demagnetized up to 150 °C 

prior to AF demagnetization to remove possible stress 
in magnetite grains caused by surface oxidation at low 
temperatures (Van Velzen and Zijderveld 1995). Se-
parate specimens from a number of levels were de-
magnetized using thermal and combined thermal and 
AF demagnetization to compare the reproducibility of 
both techniques. We demagnetized a total number of 
223 specimens. 
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Fig. 4. a–h) Representative 
orthogonal vector diagrams 
(Zijderveld 1967) from four 
levels within the Halimin-
hanı section. Closed (open) 
circles indicate projection on 
the horizontal (vertical) pla-
ne; int = intensity of the first 
displayed demagnetization 
step. The stratigraphic level 
(in meters) is indicated to the 
left of the diagrams; the 
interpreted ChRM directions 
within the diagrams. The 
diagrams at level 18.9 m 
(a, b) display the similarities 
between AF and thermally 
demagnetized specimens; 
the diagrams from levels 
36.5 m, 58.8 m, and 97.4 m 
were depicted to illustrate 
discrepancies between spe-
cimens from the same level. 
Whereas the discrepancy for 
level 36.5 m (with an AF 
demagnetized specimen of 
low quality) is rather minor 
(c, d), the thermally demag-
netized specimen for level 
58.8 m displays an impossi-
ble direction for a northern 
hemisphere setting (e, f), and 
the change in polarity for the 
thermally demagnetized 
specimen at level 97.4 m 
could indicate a short normal 
polarity interval (see II in 
Fig. 2; g, h). Q = quality.  
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The demagnetization of the natural remanent magne-
tization (NRM) is displayed in orthogonal vector 
diagrams (Zijderveld 1967). Characteristic remanent 
magnetization (ChRM) directions were determined 
using principal component analysis (Kirschvink 
1980) on approximately five to ten successive demag-
netization steps (Supplementary Table S2).  

Site means, as well as virtual geomagnetic poles 
(VGPs) and their means, were calculated from the 
individual ChRM directions (Fig. 5a, b; Table 2). A 
fixed 45° cutoff was applied to the VGPs in order to 
determine site-mean statistics. The error in declination 
(ΔDx) and inclination (ΔIx) were determined sepa-
rately following Butler (1992). We followed the cri-
teria of Deenen et al. (2011, 2014). For the reversal test 
we used the coordinate bootstrap test of Tauxe et al. 
(2018) (Fig. 5e).   

The final number of individual ChRM directions 
(N = 124) is sufficient to correct for inclination shal-
lowing in sedimentary rocks, using the elongation/ 
inclination (E/I) approach (Fig. 5c, d; Tauxe and Kent 
2004, Tauxe et al. 2008). The E/I approach is based on 
the TK03.GAD model, which is, in turn, based on the 
assumption that the Earth’s magnetic field averaged 
over a sufficiently long time interval resembles that of 
a geocentric axial dipole (GAD). The model analyzes 
the directional distribution, requiring a large enough 
number of individual directions (typically N > 100). 
For all paleomagnetic interpretations and correspond-
ing statistics and methods, we used the on-line portal 
Paleomagnetism.org (Koymans et al. 2016). 

Thermomagnetic runs to determine magnetic car-
riers were performed in air (Fig. 6a, b), using a 

modified horizontal translation type Curie balance 
(~5 × 10–9 Am2; Mullender et al. 1993). Circa 
30–40 mg of powdered bulk rock sample was put 
into a quartz glass sample holder, with the powdered 
sample being held in place by quartz wool. Heating and 
cooling rates were 10 °C/min, using 4 heating and 
cooling cycles to monitor alteration during heating. 
Temperatures were cycled up to a maximum of 700 °C. 

Magnetic susceptibility as a function of temperature 
(K/T curves; Fig. 6c, d) was measured using an MFK1- 
FA Susceptibility Bridge with CS4 Furnace (Agico; 
200 Am–1 and 976 Hz) at the ‘Institute for Rock 
Magnetism’, Department of Earth Sciences, Univer-
sity of Minnesota, Minneapolis (USA). Approximately 
0.30–0.45 g of powdered rock was heated in air to 
successively higher temperatures (max. 700 °C) to 
monitor possible chemical alteration of the magnetic 
minerals. 

4.3. Raup-Crick genus level faunal 
resemblance index 

The Raup-Crick genus level faunal resemblance index 
(GFRI) (Raup and Crick 1979) between the Hayranlı 
Main Bed and all available localities in the NOW 
database was calculated (NOW 2021) using PAST 
(Hammer et al. 2001). We followed the procedure of 
Kaya et al (2018) and only include localities with at 
least five or more large mammals identified to the 
genus rank ranging in age between 23 and 1.8 Ma (i. e. 
MN11 to MN17; Supplementary Table S3). GFRI 
analysis can reveal the spatio-temporal extent of 
chronofaunas with a high faunal similarity to the 

Table 2. Summary of the paleomagnetic results of the paleomagnetic Haliminhanı section. T = temperature, CF = coercive 
force, ChRM = Characteristic Remanent Magnetization, Nl = number of cored levels, Nc = total number of sampled 
cores, Nd = total number of demagnetized specimens, Ni = number of interpreted specimens, N45 = number of 
specimens remaining after the application of a fixed 45° cut-off on the VGPs, D = declination, ΔDx = declination 
error determined on the A95 of the poles, I = inclination, ΔIx = inclination error determined on the A95 of the poles, 
k = precision parameter, α95 = cone of the 95 % confidence limit for the ChRM directions, K = precision parameter 
determined from the mean VGP direction and A95 = cone of confidence determined from the mean VGP directions.   

Levels/cores   ChRM directions                 

Nl Nc Nd Ni N45 D ΔDx I ΔIx k a95 K A95   

114 308 183                     

Low T/CF       81 76 2.0 4.5 51.3 4.1 19.9 3.7 19.3 3.8 
High T/CF – Normal       98 85 5.9 4.6 49.7 4.5 19.2 3.6 15.8 4.0 
High T/CF – Reverse       49 41 172.6 7.7 –46.0 8.4 10.9 7.1 11.7 6.8 
High T/CF – All Normal       147 124 2.4 4.0 48.8 4.0 15.9 3.3 14.4 3.5   
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LT / LCF directions  ChRM directions

NNii NN4545 DecDecmm IncIncmm KK A95A95

NormalNormal 9898 8585 5.95.9 49.749.7 15.815.8 4.04.0
ReverseReverse 4949 4141 172.6172.6 -46.0-46.0 11.711.7 6.86.8

N+RN+R 147147 124124 2.42.4 48.848.8 14.414.4 3.53.5

NNii NN4545 DecDecmm IncIncmm KK A95A95

8181 7676 2.02.0 51.351.3 19.319.3 3.83.8

a b

c d

e

Reverse directions Normal directions  95% Confidence intervals
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Fig. 5. a–b) Equal area projections of the LT/LCF (a) and ChRM (b) directions. Open (closed) symbols denote projection on 
the upper (lower) hemisphere. Red symbols indicate directions that were removed from the calculation of the mean LT/LCF or 
ChRM direction after applying a 45° fixed cutoff to the corresponding VGPs; blue diamonds indicate the present-day 
geocentric axial dipole (GAD) direction at the sampling site (D = 0°, I = 58.9°). The mean ChRM directions (N+R) were 
calculated after applying a 45° fixed cutoff to the VGPs of the combined normal and reverse polarity data sets. Ni = number of 
interpreted directions, N45 = number of directions after the application of the 45° fixed cutoff, Decm (Incm) = mean declination 
(inclination) of the LT/LCF or ChRM directions with their corresponding precision parameter (k) and cone of confidence 
(α95). c) Plots of elongation versus inclination for the TK03.GAD model (green line) and for the ChRM directions of the 
Haliminhanı section (after a 45° fixed cutoff was applied to their VGPs; red barbed line) for different values of f. Barbs 
indicate the direction of elongation with horizontal (vertical) being E–W (N–S), as well as for examples (yellow lines) of 20 
(out of 5000) bootstrapped data sets. The intersecting points represent the inclination/elongation pair that is most consistent 
with the TK03.GAD model (IEI = –56.5). d) Histogram of intersecting points from 5000 bootstrapped data sets. The most 
frequently occurring inclination (solid red vertical line) is –54.1 (with its 95 % bootstrap error). The blue line indicates the 
inclination of the original mean distribution; the green line indicates the inclination corresponding to the intersection of the 
data set with the model. e) Cumulative distributions of Cartesian coordinates of means of pseudo-samples drawn from the 
normal and reverse polarity data after applying the 45° fixed cutoff (Fig. 5b). The shaded confidence intervals contain 95 % of 
each set of components. The confidence bounds of the normal and reverse polarity data sets overlap in two of the three 
components (x, z) and therefore do not pass the bootstrap reversal test (Tauxe et al. 2018).  
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Fig. 6. a–b) Representative thermomagnetic curves measured on a Curie balance (Mullender et al. 1993) and c-d) 
Representative examples of the susceptibility versus temperature measurements (performed in air). Arrows to the right (left) 
indicate the heating (cooling) curve. The increase in susceptibility up to ~300 °C (which can be interpreted as a Hopkinson 
peak) characterizes the transition from blocking temperatures to Curie temperatures (Hopkinson 1989). Minimum 
susceptibility is reached > 580 °C, indicating that maghemite is the dominant magnetic carrier. The lower susceptibility 
of the cooling curves indicates oxidation of maghemite to hematite.  
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Hayranlı Main Bed. Visualization of the GFRI results 
follows Kaya et al. (2018) and were imported into 
LeapFrog Geo 6.0. (Seequent 2021, Fortelius et al. 
2002), as point data to create a three-dimensional 
geospatial interpolation block. From the GFRI block, 
slices were taken along the age (z) axis for 11 Ma, 10 
Ma, 9 Ma, 8 Ma, 7 Ma, 6 Ma, and 5 Ma to create maps 
(Fig. 7). Genus level Raup-Crick faunal similarity map 
interpolation is generated using the spheroidal inter-
polant function with the following settings: Alpha = 3, 
Sill = 0.08, Nugget = 0.0, Base Range = 60, Drift = 
Constant, and Accuracy = 0.005, Plunge = + 20, and 
Azimuth = 045. LeapFrog Geo 6.0. (Seequent 2021) 

uses the Kriging interpolation technique with a math-
ematical model called FastRBF, a geostatistical meth-
od that quickly generates an estimated output isosur-
face from a scattered set of points with age (z) values. 
LeapFrog 6.0. Geo calculates and contours the entire 
map surface using interpolation based on available 
data. Therefore, similarity is also calculated for areas 
where a limited number of fossil sites are available 
(e. g. southern Africa, Siberia, South East Asia), and 
such results should be taken as tentative. The limita-
tions are taken into account in the discussion of the 
analysis.  

Fig. 7. Raup–Crick genus level faunal similarity to the Haliminhanı-Hayranlı site for seven time slices (11 Ma, 10 Ma, 9 Ma, 
8 Ma, 7 Ma, 6 Ma, and 5 Ma) with a present-day base map. Black dots show localities for which similarities were calculated 
for each time slice.  
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5. Paleomagnetic and rock 
magnetic results 

5.1. ChRM and rock magnetic results 

Curie balance measurements (Fig. 6a, b) show an 
essentially reversible behavior until 300 °C, but the 
inflection in the curve around 350 °C and the loss of 
intensity upon cooling after heating to 300–400 °C 
suggests the inversion of maghemite to hematite 
(Dankers 1978). Also Curie temperatures slightly 
exceeding 580 °C point to the presence of some 
maghemite in addition to magnetite (e. g. Fig. 6b). 
Susceptibility as a function of temperature (K/T) 
measurements show an inversion of maghemite to 
hematite around 350 °C (Fig. 6c, d), a change in 
curvature around 580 °C (magnetite) and a final de-
crease until 625–640 °C (likely maghemite). 

Upon demagnetization of the NRM, a low tempera-
ture (LT) or low coercive force (LCF) component can 
be identified between ~25–100 °C and ~150–210 °C or 
~5–27 mT in a large portion of the specimens (N = 81; 
Figs. 2a, 5a; Supplementary Table S2). After applying 
a 45° fixed cutoff to the VGPs of the LT/LCF compo-
nents, their mean direction (N = 76, D = 2.0°, I = 51.3°, 
K = 19.3°, A95 = 3.8°) lies very close to the present- 
day magnetic field at the section (D = 0°, I = 58.9°). 

A high temperature (HT) or high coercive force 
(HCF) ChRM component could be identified in 147 of 
the 223 demagnetized specimens. As for the LT/LCF 
component, the interval over which the HT/HCF 
component was determined is rather variable, includ-
ing demagnetization steps up to 600 °C or 60 mT 
(Supplementary Table S2). The ChRM directions carry 
both normal and reverse polarities (N = 98 and N = 49, 
respectively). Thermal and AF demagnetization of the 
ChRM generally yields similar results (Fig. 4a–d; 
Supplementary Table S2), with some exceptions 
(Fig. 4g–h). Low quality demagnetization diagrams 
include specimens with either less than 5 demagneti-
zation steps for the determination of the ChRM, and 
specimens that do not demagnetize to the origin (e. g. 
Fig. 4 c and e) and are marked in Supplementary Table 
S2. The coordinate bootstrap reversal test (Tauxe et al. 
2018) is not positive, since the confidence bounds of 
the normal and reverse polarity distributions overlap in 
only two of the three components (x and z; Fig. 5e). 
Combining the normal and reverse ChRM directions 
and the subsequent application of a 45° fixed cutoff 
leads to a mean ChRM direction of D = 2.4°, I = 48.8° 
(N = 124; Fig. 5b, Table 2). 

5.2. Correction for inclination shallowing 

The application of the E/I method to the large (N = 147) 
dataset of ChRM directions from the Haliminhanı 
section, results in a correction of the original inclina-
tion Iorg = –48.8° to the unflattened inclination IEI = 
–56.5° which falls within the 95 % bootstrap interval 
[–48.1°, –66.3°] (Fig. 5c, d). This corresponds to a 
slight increase in paleolatitude from 29.1° N to 
37.1° N, although the original latitude of 29.1° N is 
identical to the lower bound of the 95 % bootstrap 
interval (29.1° N to 48.7° N; Fig. 5d), which techni-
cally makes the correction insignificant. 

5.3. Magnetic polarity pattern 

The polarity chrons of the paleomagnetic section are 
either based on a minimum of two different levels with 
each one specimen of the same polarity or one level 
with two or more specimens of the same polarity. One- 
specimen levels with an opposite polarity to that of the 
surrounding levels are marked in grey. 

The start of the magnetic polarity pattern of the 
Haliminhanı section (Fig. 2b–d) is characterized by a 
long normal polarity interval (0.0–49.8 m; N1), fol-
lowed by a short (two levels, 4 specimens) reverse 
polarity interval (49.8–51.2 m; R1) that is characterized 
by shallow inclinations. A normal polarity interval 
spans the stratigraphy from 51.2 m to 58.8 m (N2). 
The interval between 58.8 m and 65.2 m is a reverse 
polarity interval (R2), followed by a normal polarity 
interval between 65.2 m and 82.7 m (N3). The third 
reverse polarity interval between 82.7 m and 103.2 m 
(R3) is characterized by three levels (labeled I-III in 
Fig. 2c) with normal ChRM directions consisting of 
one specimen each. Normal polarity levels II and III 
also contain reverse polarity specimens within the same 
level. It is therefore not certain that levels I-III represent 
short normal polarity intervals and we therefore plotted 
them as grey intervals (Fig. 2c. A fourth normal 
polarity interval (N4) occurs from 103.2–105.3 m. 
N4 is characterized by two normal polarity specimens 
(one thermally and one AF demagnetized specimen) 
and possibly one high quality reverse polarity specimen 
with an unusual declination (HH42.1: D = 91.6, 
I = –49.9). We assign a normal polarity to N4 because 
of the two normal polarity specimens. R4 (105.90 m) 
consists of two high quality reverse specimens (one 
thermally and one AF demagnetized specimen). From 
107.4–110.2 m, normal polarity chron N5 consists of 
two levels with three normal polarity specimens and is 
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followed by R5 from 110.2–112.3 m (two levels, one 
specimen each). N6 consists of one level with two 
normal polarity specimens (112.3–113.1 m). The final 
reverse polarity chron (113.1–118.8 m) consists of five 
levels with a total of seven reverse polarity specimens. 

5.4. Patterns of biogeographic 
interconnections 

The Raup-Crick genus level faunal resemblance index 
indicates strong similarities between the faunas of the 
Hayranlı Main Bed and sites in the Mediterranean 
region, central to east Asia, and the few available east 
African sites during the late Miocene (Fig. 7), in 
concurrence with the development of the Old World 
Savannah Paleobiome (Kaya et al. 2018). Fauna with 
high similarity to the Hayranlı-Haliminhanı sites geo-
graphically expanded between 11 and 8 Ma, and 
peaked coevally with the Pikermian chronofauna 
(ca. 7.5 Ma; Eronen et al. 2009). In the eastern 
Mediterranean, many fossil sites display high similar-
ity to the Hayranlı-Haliminhanı sites, including Pike-
rmi, Samos (PMAS), Nikiti 2, Phyrgos Vassilissis, 
Perivolaki, Vathylakkos 2, Prochoma, Hadjidimovo 1, 
Strumyani (1,2), Kalimanci (1,2), Çorakyerler, Sinap 
33, Sinap 42, Karacahasan, Mahmutgazi, Upper Mar-
agheh, and Injana. 

6. Discussion 

6.1. Magnetic carriers, paleomagnetic 
rotations and paleolatitudes 

6.1.1. Magnetic carriers 

The susceptibility as a function of temperature gradu-
ally increases up to a maximum of ~280 °C (Fig. 6c, d), 
which could mark the inversion from maghemite to 
hematite. The maximum at ca. 280 °C is followed by a 
sharp drop which ends at temperatures around 580 °C 
(Tc of magnetite), and subsequently decreases more 
slowly to temperatures of 625–640 °C thereby indicat-
ing that maghemite (γ-Fe2O3) is an additional magnetic 
carrier. The susceptibility of the rock powder is lower 
upon cooling than upon warming, which indicates that 
the samples underwent further oxidation to hematite, 
which is characterized by a lower spontaneous mag-
netization. The Curie balance curves (Fig. 6a, b) from 
other levels confirm that maghemite is present by the 
inflection of the curves around 350 °C and the fact that 

the Curie temperatures seem to be slightly higher than 
600 °C. A Curie temperature pointing to the presence 
of magnetite (580 °C) is not clearly observed. It seems 
that maghemite dominates and obscures evidence for 
magnetite in the Curie balance experiments, but in the 
K/T curves the presence of magnetite is evident. The 
observed range of demagnetization steps that were 
included in the calculation of the ChRM may be 
resulting from the variable rock types, which likely 
produced a wide variety of magnetic grain sizes. 

6.1.2. Paleomagnetic rotations 

The combined normal and reverse ChRM directions 
indicate that the sedimentary rocks of the Haliminhanı 
section underwent no significant rotation after their 
deposition (D = 2.4°, ΔDx = 4.0°). When considering 
the normal and reverse polarity ChRM directions 
separately, however, the normal and reverse mean 
ChRM directions are not antipodal within statistical 
error as shown by the negative reversal test (Fig. 5e). 
This is most likely caused by the secondary LT/LCF 
magnetization which is present in most specimens. The 
LT/LCF magnetization lies close to the present-day 
GAD field, which may cause a (not entirely removed) 
normal overprint and this forces the interpreted reverse 
directions along a great circle toward the present-day 
GAD field, causing the non-antipodality. 

A number of paleomagnetic datasets from Miocene 
(to Pliocene?) rocks within the Sivas Basin are avail-
able from the literature. A combination of four sites 
within Miocene continental silty and sandy red beds 
from the Sivas Basin (Gürer et al. 2018; Fig. 1b) most 
likely acquired a post-folding magnetization that is 
indicative of a slight clockwise rotation (N = 59, D = 
16.3°, ΔDx = 4.8°), although this might be due to the 
location of the sites in the proximity of a fault zone. 
Also, paleomagnetic results from basaltic Miocene (to 
Pliocene?) rocks from the Sivas Basin were reported 
(Gürsoy et al. 1997, Platzman et al. 1998, Fig. 1b). 
Given the low number of individual basalt flows and 
cores that were sampled at each locality (Nflows = 1–2, 
Ncores = 5–10), paleosecular variation (PSV) is likely 
not sufficiently averaged out. Based on our large local 
dataset, we conclude that the Sivas Basin did not 
undergo any significant rotation since the late Miocene. 

6.1.3. Paleolatitudes 

The expected paleolatitude at 10 Ma for the sampling 
site is 40.2° > 38.4° N > 36.6° (Eurasian apparent polar 
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wander path (APWP); Torsvik et al. 2012); the current 
latitude of the site is 39.5° N. The E/I corrected 
paleolatitude from the Haliminhanı section (37.1° N) 
is therefore within error identical to the paleolatitude 
calculated from the Eurasian APWP at 10 Ma. 

6.2. Correlation of the Haliminhanı section 
to the GPTS: integrated bio- and 
magnetostratigraphy 

6.2.1. Haliminhanı/Hayranlı biostratigraphy 

Artiodactyls, perissodactyls, carnivores, probosci-
deans, insectivores, and rodents constitute the majority 
of the Haliminhanı/Hayranlı faunal list (Table 1). In 
particular, the combination of taxa such as Prostrep-
siceros houtumschindleri syridisi, Gazella capricor-
nis, Tragoportax amalthea, Ceratotherium neumayri, 
Microstonyx major, Hyaenictitherium wongii, and 
Ictitherium intuberculatum relate well to other middle 
Turolian fauna from the Sub-Paratethyan zoogeo-
graphic province (roughly the region from the Balkans 
to Afghanistan) and favor biochrons MN11 and MN12 
(Bibi and Güleç 2008, Made et al. 2013, Özkurt et al. 
2015). The Hayranlı-Haliminhanı large mammal as-
semblage constitutes a large proportion of mixed 
feeders (55 %), followed by grazers (33 %), and brow-
sers (11 %). 

The Haliminhanı/Hayranlı bovid assemblages re-
semble those from Pikermi and Samos, an observation 
that supports an assignment to MN11 and MN12 (8.9 
to 7.4/6.8 Ma; Bibi and Güleç 2008, Böhme et al. 
2017), as well as from the older Nikiti 1 site (MN10- 
MN11; De Bonis and Koufos 1999). 

The Haliminhanı/Hayranlı suid material is referred 
to as Microstonyx major and suggests a lower MN11 
biochron age based on the evolutionary stage of the 
incisor morphology (Van der Made et al. 2013). The 
rodent collection from Haliminhanı/Hayranlı (Table 1) 
biochronologically fits well into the Anatolian local 
rodent zone J, which has tentatively been correlated to 
MN10-MN11 (Ünay et al. 2003). Some of the small 
mammal taxa (rodents and insectivores) from Hali-
minhanı/Hayranlı such as Pliopetaurista bressana, 
Tamias cf. eviensis, Spermophilinus bredai, Microdyr-
omys koenigswaldi, Amblycoptus oligodon, and Pete-
nyia dubia have a longer biochronological range from 
middle to late Miocene in western Eurasia (Kaya and 
Kaymakçı 2013, Bosma et al. 2013, Furio et al. 2014). 

Genus level faunal similarity analysis (Fig. 7, 
Supplementary Table S3) indicates that the Halimin-

hanı/Hayranlı fossil sites show a high degree of 
similarity to the region occupied by the Old World 
Savannah Paleobiome faunas (Pikermian, Baodean, 
and Nawatian chronofaunas; Kaya et al. 2018) from 
10 to 7 Ma. In particular, the Haliminhanı and 
Hayranlı fossil sites display high faunal similarity 
to nearby dated Pikermian fossil sites in Greece and 
Bulgaria (Böhme et al. 2017, Böhme et al. 2018), as 
well as Anatolia (Kappelman et al. 2003, Kaya et al. 
2016) that were dated using magnetostratigraphy. 
Whereas most of the magnetostratigraphies consist 
of only one polarity chron that was entirely sampled, 
those from the Gorna Sushita gorge (Bulgaria; Böhme 
et al. 2018) and the Sinap Tepe area (Turkey; Kappel-
man et al. 2003) are (composite) magnetostratigra-
phies with multiple polarity chrons. The results from 
the Sushita Gorge (Böhme et al. 2018) suggest a 
transition from the Pikermian fauna to the post-Pike-
rmian fauna at the Tortonian-Messinian boundary 
(7.246 Ma). The less-well constrained magnetostrati-
graphies from Greece are in accordance with this age 
(Böhme et al. 2017). The magnetostratigraphy of the 
Sinap Tepe area shows that the Pikermian fossil 
assemblages were found in ca. 11-8 Ma deformed 
sedimentary strata. No younger strata form part of the 
sedimentary sequence here, possibly as a result of 
tectonically-induced tilting and erosion, so it is very 
well possible that the Pikermian fauna in the Sinap 
Tepe region was thriving past 8 Ma but there is no 
geological record of it. The less-well constrained 
magnetostratigraphic age range from the Turkish 
Çorakyerler site with high faunal similarities to the 
Pikermian and Haliminhanı/Hayranlı sites ranges 
from 8.125 to 7.456 Ma (Kaya et al. 2016). 

6.2.2. Correlation of the paleomagnetic section to 
the GPTS 

The faunal composition of the Haliminhanı/Hayranlı 
localities suggests a biochronologic correlation of the 
paleomagnetic Haliminhanı section to the MN11 and 
MN12 zones (between ca. 8.9 and 6.8 Ma). Based on 
nearby mammal sites with high faunal similarity to 
Haliminhanı/Hayranlı (Fig. 7; Supplementary Table 
S3) and magnetostratigraphic age constraints, the 
age range recorded in Haliminhanı/Hayranlı section 
is most likely between ca. 8.2 and 7.3 Ma (Kaya et al. 
2016, Böhme et al. 2017, Böhme et al. 2018); the high 
faunal similarity with the well-dated Sinap Tepe area 
(Kappelman et al. 2003) allows for an older correlation 
until ca. 11 Ma back in time. 
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Based on the above, we examine possible correlations 
of the magnetic polarity pattern of the Haliminhanı 
section to the GPTS between 12 and 5 Ma, which 
results in four options between ca. 10 and 6 Ma 
(Fig. 8). Options #1, #3 and #4 fall within MN zones 
that are at odds with the biostratigraphy that suggests 

an MN11/MN12 age, as well as with most paleomag-
netically dated nearby fossil mammal sites with high 
faunal similarity (Supplementary Table S3; Fig. 7) 
from other Anatolian regions, Bulgaria, and Greece. 
Furthermore, option #1 omits the lower reverse po-
larity interval R1 and the three upper normal polarity 
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Fig. 8. Five possible correlations of the Haliminhanı magnetostratigraphy to the GPTS (numbered 1, 2a, 2b, 3, 4 and 5) and 
their associated calculated sedimentation rates. The biostratigraphy of the section suggests an MN11-MN12 age. We also 
considered correlations within a wider age range from 12 to 5 Ma, which roughly corresponds to the late Miocene. Option #2a 
is our preferred correlation (see section 5.2). Please note that the calculated sedimentation rates for the youngest and oldest 
chron for each correlation are minimum rates, because the top/bottom of the chron has not been sampled and is therefore 
unconstrained. We follow Ogg (2020) for the ages of the chron boundaries. Strat. = Stratigraphic, Sed. = Sedimentation.  
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intervals (N4, N5, and N6; Fig. 2). Therefore, we 
prefer correlation #2 (Fig. 3a, b), which omits R1 
and correlates a combined normal polarity interval 
(N1-N2, 0.0–58.8 m) of the sampled section to chron 
C4n.2n. The omitted short reverse polarity chron R1 
that we detected within chron C4n.2n could be an 
interval that is also present in International Ocean 
Drilling Program (IODP) site U1337D (Drury et al. 
2017), which is the basis for the latest GPTS (Ogg 
2020). We correlate R2 to chron C4n.1r, and N3 to 
C4n.1n. R3 is being correlated to the interval from 
C3Br.3r to C3Br.2r. Single-specimen normal polarity 
level I could potentially be correlated to C3Br.2n. We 
correlate N4 to C3Br.1n and R4 to C3Br.1r. The 
interval that includes N5, R5, and N6 is entirely being 
correlated to C3Bn, thereby omitting two single re-
verse polarity specimens from two separate levels (i. e. 
R5). We correlate the reverse polarity interval of the 
top of the section to chron C3Ar (Fig. 3a, b). Based on 
the proposed correlation, calculated sedimentation 
rates for the fully sampled normal and reverse polarity 
intervals from bottom to top following Ogg (2020) are 
12.5, 15.5, 7.6 and 5.2 cm/kyr, respectively (Fig. 8). 
The sedimentation rates for the oldest normal and 
youngest reverse polarity intervals are minimum rates: 
13.8 and 1.5 cm/kyr, respectively. Overall, the calcu-
lated rates suggest that sedimentation slowed down 
gradually, yet significantly with time. The above 
calculated sedimentation rates for the individual or 
pairs of chrons are similar to up to twice as high as the 
average sedimentation rate derived from other Oligo-
cene to Miocene continental basins in Anatolia (ca. 
7.5 cm/kyr with minimum and maximum rates of 5.0 
and 8.1 cm/kyr, respectively; Meijers et al. 2018a). 
Following our correlation of the paleomagnetic section 
to the GPTS, the 120 m long section approximately 
covers the time span between 8.1 and 7.0 Ma, which 
coincides with the time interval of largest geographic 
extent of the Pikermian fauna (Fig. 3a; Eronen et al. 
2009).  

6.2.3. An improved time frame for the 
Haliminhanı/Hayranlı fossil localities and 
the implications for local and regional 
biostratigraphic ages 

The fossil sites at Haliminhanı/Hayranlı are spread out 
within the area that was sampled for magnetostrati-
graphy, and at a maximum 2.5 km west of the paleo-
magnetic sampling area (see kml in the Supplementary 
Information and NOW database; NOW 2021). Given 

the near-horizontal bedding and the limited range in 
elevations, we are confident that most fossil sites 
sampled in the past fall within the paleomagnetic 
section. Additionally, we can compare GPS elevations 
of fossil and paleomagnetic sampling sites. A number 
of the paleontological studies at Haliminhanı/Hayranlı 
describe multiple fossil levels that are documented in 
stratigraphic logs (e. g. Kaya and Kaymakçı 2013, Van 
der Made et al. 2013). The fossil levels were mostly 
placed in a stratigraphic log based on their GPS- 
derived elevations within the slightly (1–2°) northward 
dipping, undeformed deposits of the İncesu Formation. 
The vertical precision of GPS data is ca. ± 10 m, which 
implies that the reported elevations of fossil levels do 
not necessarily correspond between studies. Compare 
e. g. HAY/02 at 1430 m and 1417 m in two different 
stratigraphic logs (Van der Made et al. 2013 and Kaya 
and Kaymakçı 2013, respectively). Additionally, the 
stratigraphic distance between certain levels differs 
amongst fossil levels. Ergo, a detailed stratigraphic 
context for many of the fossil findings is lacking and it 
is therefore difficult to directly relate specific polarity 
chrons of our magnetostratigraphy to individual fossil 
levels. However, all mammal findings of the Halimin-
hanı and Hayranlı localities occur between 1300 m and 
1430 m elevation (Fig. 3c) and over a surface area of 
50 km2 (Kaya and Kaymakçı 2013). We can now use 
the GPS-derived elevations of the paleomagnetic sec-
tion and compare them to the reported elevations of the 
paleontological studies. The GPS-derived elevations 
of our paleomagnetic section lie between 1275 m and 
1386 m and cover the age interval between ca. 8 Ma 
and 7 Ma. By comparing the elevations of the fossil 
levels with our GPS data, we can calculate the age 
range of the fossil levels. The upper fossil levels may 
extend ca. 40 m above our paleomagnetic section that 
ends at 7 Ma. The sedimentation rates within the 
paleomagnetic section gradually decrease and the 
7.6 cm/kyr rate of the uppermost magnetic polarity 
chron leaves the possibility for some of the fossil levels 
to be ca. 0.5 Myr younger than the top of the paleo-
magnetic section, i. e. 6.5 Ma. The age of the Hali-
minhanı/Hayranlı fossil localities can now be con-
strained to 8.0–6.5 Ma by magnetostratigraphy, and 
suggests a duration of ~1.5 Myr for the entire exca-
vated Sivas fauna. 

The nearby Pikermian fossil sites in Greece and 
Bulgaria indicate a significant change in faunal com-
position at ca. 7.25 Ma (Fig. 3c) which does not seem 
to occur within the Haliminhanı/Hayranlı fossil sites. 
We explain this by spatial variations in mammal 
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turnover at regional scale, which can possibly be 
related to mountain building in Anatolia during the 
late Miocene. Surface uplift of the interior and the 
margins of the CAP occurred between 11 and 5 Ma 
(Meijers et al. 2018a), which can be linked to sig-
nificant species turnover in large mammals in Anatolia 
from ca. 11–9 Ma (Huang et al. 2019). At 5 Ma, the 
southern margin of the CAP (i. e. the Tauride Moun-
tains; Fig. 1a) reached elevations similar to today 
(Meijers et al. 2018a). Given the late Miocene phase 
of mountain building in Anatolia, it is well possible 
that the late Miocene faunal composition in Anatolia 
developed differently from Greece. 

The improved age constraints of 8.0–6.5 Ma for the 
Haliminhanı/Hayranlı fossil sites have several impli-
cations for mammal biostratigraphy. The new age 
constraints suggest that the changes in incisor mor-
phology of the suid species Microstonyx major oc-
curred later than previously suggested (between 8.7 
and 8.1 Ma; Van der Made et al. 2013). Similarly, 
Tethytragus is known from the middle Miocene of 
Europe, but Tethytragus koehlerae is an endemic 
species only known from Haliminhanı/Hayranlı 
(Bibi and Güleç 2008) and the Middle Sinap Member 
(ca. 10–9 Ma; Kappelman et al. 2003) in Anatolia. The 
new age constraints show that at least one species of 
the Tethytragus clade survived into the latest Miocene. 
Furthermore, our results require a reevaluation of the 
tentative correlation of Anatolian local rodent zone J 
(Ünay et al. 2003) to late MN10 and MN11 (ca. 9.5–7.6 
Ma). Rodent zone J includes fossil assemblages from 
three fossil localities in Anatolia, including Hayranlı 1, 
and leaves the possibility that local rodent zone J 
continued until 6.5 Ma. 

The overlapping stratigraphies of the Sivas (Hali-
minhanı section) and Kangal (Kumarlı section; Mei-
jers et al. 2018b) basins and the possibility to extend 
the magnetostratigraphy of the Haliminhanı section 
upward, allows for a better calibration of the European 
Mammal Neogene time scale in Anatolia, which is 
currently mostly based on Iberian records. Such a 
calibrated Anatolian mammal time scale will allow 
to distinguish between spatio-temporal variations in 
the distribution of land mammals in the western and 
eastern Mediterranean realm and facilitate their im-
plementation in paleoclimate, paleoenvironmental and 
paleotopographical records.The newly dated record 
from the Sivas Basin can also help improve regional 
correlations. As an example, the term ‘post-Pikermian 
fauna’ (Böhme et al. 2017) is used for stratigraphic 
intervals with taxa that show similarities to west Asian 

or eastern Mediterranean fauna, rather than showing 
similarities to African fauna. In Greece and the Bal-
kans, the transition from the Pikermian to the ‘post- 
Pikermian fauna’ is defined as the Tortonian-Messi-
nian boundary (7.246 Ma; Ogg et al. 2020, Böhme et 
al. 2017, Böhme et al. 2018). One of the taxa listed as 
‘post-Pikermian fauna’ from the Balkans also appears 
in Haliminhanı/Hayranlı: the rhinocerotid Ceratother-
ium neumayri. However, this species also occurred in 
Anatolia during the Tortonian, as a skull of Cera-
totherium neumayri was recovered from a 9.2 ± 0.1 Ma 
ignimbrite flow (Antoine 2012). Therefore, the pre-
sence or absence of Ceratotherium neumayri is at 
larger spatial scales not necessarily diagnostic for a 
post-Pikermian fossil assemblage. 

6.3. An improved time frame for the stable 
isotope record of the Haliminhanı 
section 

Based on the magnetostratigraphic results, the δ18O 
and δ13C values of the Haliminhanı stable isotope 
section (Meijers et al. 2018a, Meijers et al. 2020) can 
be tied to the GPTS. Therefore, the stable isotope 
section approximately covers the time span from 
7.9–6.1 Ma (Fig. 3). 

The δ18O and δ13C values from the Haliminhanı 
section (N = 76) do not systematically change from the 
base to the top of the section (mean δ13CV-PDB = –2.5 ± 
1.9 ‰, mean δ18OV-SMOW = 22.1 ± 0.8 ‰; 1σ standard 
deviation; V-PDB = Vienna Peedee Belemnite, V- 
SMOW = Vienna Standard Mean Ocean Water), 
with an internal variability of the data set that remains 
similar throughout the section (Meijers et al. 2018a, 
Meijers et al. 2020). Overall, the δ18O and δ13C values 
display a negative covariance, which is indicative of an 
open lake hydrology (i. e. the lake’s water level is 
controlled by a surface outlet). Given that the paleolake 
that covered the Sivas Basin during the late Miocene is 
in the vicinity of and (partially) time-equivalent to the 
terminal paleolake Kangal (i. e. with a closed lake 
hydrology; Kangal Basin; Fig. 1b), it is possible that 
the lake that occupied the Sivas Basin during the late 
Miocene was draining into the Kangal Basin (Meijers 
et al. 2020). 

Information on lake hydrology can be deduced from 
its δ18O record. An increase in lake water evaporation 
generates higher δ18O values, as 16O is preferentially 
removed from the lake water during evaporation. 
Relatively low δ18O values throughout the section 
(mean δ18O = 22.1 ± 0.8 ‰) are not indicative of 
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strongly evaporative conditions. Rather, the lacustrine 
carbonate δ18O values are indicative of a positive water 
balance throughout the time span of sediment deposi-
tion. 

The Haliminhanı section exhibits two intervals 
during which δ13C values increase by ca. 6 ‰ over 
multiple levels, each followed by a decrease of similar 
magnitude (5.3–23.6 m and 77.3–92.0 m intervals in 
pink/blue in Fig. 3e). The top of the section displays an 
interval with a sharp increase of 10 ‰ in δ13C over four 
levels (165.3–173 m interval in pink in Fig. 3e), the 
interval above 173 m was not sampled. The new 
magnetostratigraphy of the section allows us to assign 
an age to the three intervals (Fig. 3e), of which the 
77.3–92.0 m (i. e. middle) interval is most precisely 
dated as a result of the overlap of the magnetostrati-
graphic and stable isotope sections and the strati-
graphic position of reversals. For the calculation of 
the age of the third interval between 165.3–173 m, we 
extrapolated the sedimentation rate of chron C3Bn 
(i. e. 5.2 cm/kyr). For the second interval between ca. 
7.34 Ma and 7.10 Ma, the duration of δ13C increase is 
ca. 180 kyr; the decrease covers ca. 60 kyr. The δ18O 
values do not display any changes within the three 
aforementioned intervals with relatively large in-
creases and decreases of δ13C. The changes in δ13C 
are not of compositional origin, i. e. they are indepen-
dent of rock type or carbonate content. 

Changes in lacustrine carbonate δ13C values are 
generally governed by biogenic productivity (i. e. lake 
productivity; e. g. Li and Ku 1997). The increase in 
δ13C in a lacustrine carbonate can be related to an 
increase in biogenic productivity or reduced seasonal 
lake overturn, as 12C is preferentially partitioned into 
(and stored in) lake organic matter (e. g. Leng & 
Marshall 2004). An increase in biogenic productivity 
therefore results in a relative increase of 13C in 
dissolved CO2, which is taken up by carbonates that 
precipitate from lake water. Besides light availability 
and nutrient input, of which the former is very unlikely 
to be of significance, lake productivity is dependent on 
temperature. Given the different (and for long-term 
lake records frequently unconstrained) parameters that 
affect pairs of δ18O and δ13C in lacustrine carbonates 
such as precipitation-evaporation ratio, temperature of 
carbonate formation, and δ18O of riverine input we can 
only speculate about the drivers of these rather large 
changes in δ13C and hence lake productivity. However, 
the absence of simultaneous changes in δ18O with 
‘peaks’ in δ13C makes it unlikely that the temperature 
of carbonate formation is the driver of changes in δ13C, 

given that its effect would be significantly larger on the 
fractionation of 18O/16O. We therefore surmise that 
changes in nutrient input may have modulated δ13C 
values. 

The transition of the Pikermian fauna to the post- 
Pikermian fauna in Greece (Böhme et al. 2017) is 
associated with an increased input of saline eolian dust 
of North African provenance and more or less coeval 
with significant cooling in the Mediterranean region 
across the Tortonian-Messinian boundary (7.246 Ma; 
Ogg 2020). Our stable isotope data do not display any 
significant changes in basin hydrology during deposi-
tion (7.9 to 6.1 Ma), and therefore climate in the Sivas 
Basin. The second interval in the stable isotope section 
with a 6 ‰ increase in δ13C values (ca. 7.34-7.16 Ma) 
which is followed by a similar decrease in δ13C values 
(ca. 7.16-7.10 Ma) occurs across the Tortonian-Mes-
sinian boundary. The interval corresponds to the 
proposed climax of Messinian Sahara desertification 
in Greece and Bulgaria (Böhme et al. 2017, Böhme et 
al. 2018). We can only speculate whether Saharan dust 
could be the nutrient source that led to higher δ13C 
values in the carbonates of the paleolake Sivas. 
However, Saharan dust input has been observed to 
last at least 600 kyr in Bulgaria (Böhme et al. 2018), 
which does not correspond to the duration of changes 
in δ13C values (ca. 180 kyr) in our Anatolian lake 
record. 

In conclusion, the recovered fauna of the Halimin-
hanı/Hayranlı fossil sites thrived around a lake with a 
stable hydrology and positive water balance, and 
conversely under stable climatic conditions. Although 
aridification and subsequent floral changes have been 
proposed to have led to the end of the Pikermian fauna 
in Greece and Bulgaria (Böhme et al., Böhme et al. 
2017, Böhme et al. 2018), there is no indication for 
aridification in the Sivas Basin across the Tortonian- 
Messinian boundary. It is unclear whether Pikermian 
fauna in Anatolia included C4 vegetation, which pre-
sence was demonstrated in time-equivalent deposits in 
Greece and Iran. δ13C analysis of fossil mammal tooth 
enamel and pedogenic carbonate may help answer this 
question in the future. Our new magnetostratigraphy 
shows that the Pikermian fauna thrived into the Mes-
sinian (until at least ca. 6.5 Ma) in the Sivas Basin, i. e. 
ca. 700 kyr longer than the Bulgarian and Greek 
localities more than 1000 km to the west. Whether 
this is the result of differential climate change within 
the Eastern Mediterranean region or related to plateau 
formation and mountain building in Anatolia remains 
speculation at this moment. 
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7. Conclusions 

1. The sedimentary rocks of the Haliminhanı section 
provide a reliable magnetostratigraphy. The results 
also show that the section did not undergo significant 
rotation after deposition (D = 2.4°, ΔDx = 4.0°). 
2. Following correction for inclination shallowing 
using the E/I method, the paleolatitude of the Hali-
minhanı section (37.1° N) is statistically identical to 
the paleolatitude calculated from the Eurasian APWP 
at 10 Ma. 
3. Based on the mammal stratigraphic ages (MN11- 
MN12, i. e. 8.9–7.4/6.8) and magnetostratigraphically 
dated sections in the region with a Pikermian faunal 
assemblage, our new paleomagnetic section can be 
correlated to the GPTS and is assigned a late Tortonian 
to early Messinian age. The 120 m thick paleomag-
netic section approximately covers the time span 
between 8.1 and 7.0 Ma. 
4. Based on the proposed correlation, calculated se-
dimentation rates gradually but consistently decrease 
from minimally 13.9 cm/kyr for the base of the section, 
to sedimentation rates of 12.5, 15.5, 7.6, and 5.2 cm/ 
kyr, respectively, toward its top. 
5. Following its correlation to the presented magne-
tostratigraphy, the Haliminhanı stable isotope section 
(Meijers et al. 2018a, Meijers et al. 2020) can be tied to 
the GPTS. Therefore, the stable isotope section covers 
the time span from ca. 7.9–5.9 Ma. 
6. Three intervals of the stable isotope section display a 
significant increase in δ13C of ca. 6–8 ‰, which is (in 
two intervals), followed by a similar decrease in δ13C 
on a time scale of ca. 130-240 kyrs. The increases and 
decreases in δ13C are not accompanied by changes in 
δ18O values, which are continuously indicative of a 
positive water balance. By eliminating the effects of 
temperature and light availability on δ13C, we surmise 
that the changes in δ13C resulted from changes in lake 
nutrient input. 
7. Based on the correlation of GPS-derived elevations 
of the paleomagnetic section to the mammal fossil 
levels, the mammal finds most likely cover the entire 
age interval between 8.0 and 6.5 Ma, as compared 
to previous biostratigraphic age estimates ranging 
8.9–6.8 Ma. 
8. Based on genus level faunal similarity analyses, the 
fossil levels at Haliminhanı/Hayranlı correspond with 
the time interval that represents the largest spatial 
extent of the Pikermian chronofauna (8.0–6.6 Ma; 
Eronen et al. 2009, Kaya et al. 2018), and with the 
contemporaneous expansion of the Nawatian chron-

ofauna in Africa and the Baodean chronofaunas in east 
Asia. The development of the three chronofaunas 
resulted in the birth of the Old World Savannah 
Paleobiome. 
9. Our new magnetostratigraphic age constraints show 
that the Pikermian fauna thrived well into the Messi-
nian in the Sivas area, in contrast to the fall of the 
Pikermian fauna across the Tortonian-Messinian 
boundary in Greece and Bulgaria. 
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			Sample			[m]			[ ‰ ]			[ ‰ ]			[ %]
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			HA 7			11.8			-3.0			22.1			60


			HA 8			13.6			0.7			21.7			79


			HA 9			16.7			1.0			21.7			59


			HA 10			18.5			0.6			21.1			32


			HA 11			20.1			-1.0			20.1			45


			HA 12			21.4			-2.4			22.3			57


			HA 13			23.6			-4.3			23.5			27


			HA 14			26.5			-4.2			23.4			77
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			HA 39			83.3			-3.0			22.5			41


			HA 40			85.2			-1.0			22.4			79


			HA 41			87.5			-0.1			22.4			67


			HA 52			88.0			1.0			21.1			100


			HA 42			88.3			-1.2			22.9			46


			HA 43			89.5			-1.7			22.3			74


			HA 45			92.0			-5.1			21.9			101


			HA 46			93.5			-2.0			22.2			62


			HA 48			97.0			-2.3			22.5			66


			HA 49			98.8			-3.7			22.1			68


			HA 50			100.3			-3.0			21.8			78


			HA 51			100.4			-1.0			22.1			89


			HA 53			100.5			-0.9			22.0			79


			HA 54			103.2			-1.1			21.8			89


			HA 55			111.3			-0.9			22.7			56


			HA 56			116.2			-0.8			22.1			49


			HA 57			122.1			-2.6			21.5			98


			HA 58			124.0			-3.5			22.0			76


			HA 59			125.6			-0.5			21.6			57


			HA 60			129.2			-4.8			22.6			46


			HA 61			130.1			-3.2			20.7			44


			HA 62			133.3			-1.7			20.6			63


			HA 63			135.9			-3.8			22.0			50


			HA 64			137.4			-1.2			22.3			44


			HA 65			139.9			-3.9			21.7			70


			HA 66			140.9			-0.6			21.6			62


			HA 67			143.1			-0.6			22.0			94


			HA 68			148.5			-1.7			20.7			50


			HA 69			152.5			-2.3			21.6			53


			HA 70			154.5			-2.5			21.5			63


			HA 71			156.2			-2.4			22.3			47


			HA 72			158.1			-5.3			22.1			56


			HA 73			161.2			-6.7			22.2			50


			HA 74			163.4			-1.3			21.7			68


			HA 75			165.3			-8.1			22.2			28


			HA 76			169.1			-0.9			21.4			70


			HA 77			171.8			1.6			21.3			107


			HA 78			173.0			2.1			20.3			74


			Mean: 						-2.5			22.1


			Standard deviation:						1.9			0.8








			Available GPS points


			Sample			Strat. Level (m)			°N			°E			Elevation (m)


			HA 1 = HH11			0.7			39.73006			36.83375			1290


			HA 17			33.2			39.73070			36.83295			1328


			HA 50 = HH46			100.3			39.73169			36.83031			1386


			HA 53			100.5			39.74818			36.84306			1384


			The thick limestone layer between 100 m and 101.5 m (with samples HA50-HA53) was laterally followed northward, where the upper part of the section was sampled, hence the distance between the HA 50 and HA 53 GPS points.  

























































































































































































































































































Stratigraphic level vs. d13C (‰)
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Stratigraphic level vs. d18O (‰)
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			Individual interpreted ChRM and low temperature / low coercive force directions


			Intensity= combined intensity of the steps included in principle component analysis (pca)


			Steps= demagnetization steps included in the ChRM or Low T/CF component


			*= origin was not included in the calculation of the ChRM or Low T/CF


			For HH1-8: the thermal demag steps between 210 and 290°C are missing.


			ChRM directions - Haliminhani																																							Available GPS points


			Specimen			Strat. level			Dec (°)			Inc (°)			Intensity			Error			TH/AF			Steps (in mT or °C)			Pole latitude (°)			Pole longitude (°)			Low reliability?			Polarity						Sample			Strat. Level (m)			°N			°E			Elevation (m)


			HH 01.1			0.10			29.9			44.0			13617.8			4.2			TH			   310-400			61.4			147.0						N1						HH 01			0.1			39.728293			36.834278			1275


			HH 02.1			1.00			5.4			43.9			11643.6			2.0			TH			   280-460			75.3			197.4						N1						HH 11 = HA 1			21.1			39.728949			36.832919			1310


			HH 02.2B			1.00			0.1			48.6			3227.9			8.7			AF			 * 20-30			79.8			216.3						N1						HH 17			33.5			39.729370			36.832780			1320


			HH 03.1			3.30			1.4			57.0			4331.7			3.4			TH			   280-490			87.6			189.3						N1						HH 20			42.0			39.729350			36.832580			1324


			HH 04.1			4.20			0.2			39.9			6984.9			1.7			TH			   280-400			73.0			216.2						N1						HH 22			45.3			39.729650			36.832570			1329


			HH 05.2B			10.10			343.7			52.6			3246.5			8.7			AF			 * 10-30			75.4			285.3						N1						HH 27			58.3			39.729820			36.832640			1338


			H 00.1			11.00			0.1			51.8			20257.7			3.5			TH			   180-290+310-420			82.7			216.2						N1						HH 37 			89.0			39.730460			36.830700			1358


			H 00.2			11.00			356.1			52.7			6373.3			5.4			AF			   5-27			82.8			243.9						N1						HH 46 = HA 50			100.5			39.74818			36.84306			1384


			H 01.1			11.70			12.6			57.7			3315.1			2.5			TH			   350-420			80.1			130.9			X			N1


			H 01.2			11.70			1.9			50.6			5215.1			4.4			AF			 * 10-25+30-40			81.5			205.8						N1


			HH 06.1			12.00			343.5			61.5			12030.1			2.4			TH			   230-490			77.3			325.4						N1


			H 02.1			12.20			11.2			25.0			6304.0			7.7			TH			   120-420			61.6			193.4			X			N1


			H 03.1			13.30			6.3			46.0			5679.9			7.1			TH			   120-330			76.6			192.0						N1


			H 03.2			13.30			27.3			16.7			1659.2			6.9			AF			   10-27			50.4			171.5						N1


			HH 07.1			13.50			358.3			38.2			1154.8			12.6			TH			   310-460			71.7			221.9						N1


			H 04.1			15.20			7.1			56.5			4127.1			5.3			TH			   150-310+350-420			83.8			150.2						N1


			H 04.2			15.20			357.4			43.5			1151.9			14.8			AF			 * 15-23+27-35			75.5			226.2						N1


			H 05.1(2)			15.50			333.9			34.0			5355.7			3.6			TH			   120-290			59.2			271.3						N1


			H 06.3 = HH08			16.40			29.9			27.3			3784.2			7.3			AF			   15-35			53.6			162.3						N1


			H 07.1			16.80			355.1			44.9			4928.3			6.3			TH			   150-450			76.1			235.4						N1


			H 08.1			17.10			313.2			52.4			4609.9			4.3			TH			   150+210-250+290			52.1			311.7						N1


			H 08.2			17.10			11.4			53.7			3459.3			4.1			AF			   5-23			79.4			154.4						N1


			H 09.1 = HH09			17.40			351.6			54.6			8847.1			3.0			TH			   150-290+310-450			81.9			274.8						N1


			HH 09.1 = H09			17.40			308.1			37.0			10413.0			3.2			TH			   100-310			42.0			299.3						N1


			HH 10.1			18.90			348.3			67.8			20533.2			1.9			TH			   370-550			76.3			4.2						N1


			HH 10.2B			18.90			10.4			68.7			19466.4			1.0			AF			   15-27			75.7			63.6						N1


			HH 11.1			21.10			342.1			37.8			5090.8			7.7			TH			 * 170-460			66.0			261.6						N1


			HH 12.1			23.10			3.3			52.4			7520.7			3.6			TH			   170-490			82.8			194.3						N1


			HH 13.1			23.80			38.5			30.4			10352.8			2.8			TH			   280-460			49.2			150.6						N1


			HH 13.2B			23.80			262.0			-41.8			9323.2			4.6			AF			   10-30			-21.0			292.4						N1


			HH 14.1			26.10			16.2			45.6			5667.7			4.2			TH			   170+210-400			71.5			165.2						N1


			HH 15.1			27.50			39.3			36.5			8236.9			5.7			TH			   150-170+230-340			51.3			145.2						N1


			HH 16.1			31.50			33.4			42.9			11049.7			4.1			TH			   150-170+230-370			58.4			144.6						N1


			HH 17.1			33.50			13.2			56.5			4988.5			1.8			TH			   100-250+310-430			79.3			137.1						N1


			HH 18.1			36.50			338.7			39.2			9907.7			4.5			TH			   250-400			64.8			269.0			X			N1


			HH 18.2B			36.50			7.2			62.3			24296.4			2.0			AF			   5-30			83.4			88.7						N1


			HH 19.1			38.00			359.7			58.3			3809.3			4.4			TH			   250-400			89.2			234.4						N1


			HH 20.1			42.00			8.9			56.1			6654.3			2.9			TH			   280-460			82.4			147.8						N1


			HH 21.1			43.50			358.1			37.3			106292.6			1.2			TH			   340-550			71.1			222.3						N1


			HH 23.1			46.70			357.1			63.3			26941.3			1.6			TH			   280-550			84.5			15.0						N1


			H 10.1			47.60			13.2			46.1			4239.0			2.9			TH			   150-230			73.6			171.1						N1


			H 10.2			47.60			350.1			59.7			6598.1			3.6			AF			 * 120+5-23			82.4			316.2						N1


			H 11.1			48.00			49.0			53.7			11191.3			3.0			TH			   120-330			51.0			119.0						N1


			H 11.2			48.00			29.0			56.5			3927.4			6.9			AF			   10-30			67.2			124.2						N1


			H 13.1			48.50			13.0			37.0			15373.9			6.6			TH			 * 100-450+510-540			67.9			182.8						N1


			H 13.2			48.50			12.4			48.9			6278.6			5.2			AF			 * 15-27+33-45			75.8			167.3						N1


			H 14.1 = HH25			50.00			122.0			1.8			10606.7			10.9			TH			 * 150-270+310			-23.4			104.4						R1


			H 14.2 = HH25			50.00			129.3			14.4			18595.8			2.8			AF			 * 150-27			-23.7			93.8						R1


			HH 25.1 =H14			50.00			140.6			-2.8			6144.0			8.2			TH			 * 210-430			-37.6			90.0						R1


			H 15.1			50.80			108.1			-2.6			4016.1			13.9			TH			 * 120-230+270+310-450			-14.7			116.0						R1


			H 16.2B = HH26			51.60			307.9			44.7			1568.8			10.5			AF			   5-25			45.0			306.0						N2


			H 17.1			52.20			30.7			33.3			11337.7			3.4			TH			   100-350+450+510-600			55.9			157.0						N2


			H 17.2			52.20			21.6			37.3			5800.9			3.3			AF			   100-120+5-23			63.6			166.1						N2


			H 18.1			52.70			15.7			40.0			12920.2			5.6			TH			   100-350			68.4			174.1						N2


			H 18.2			52.70			150.9			-22.5			1377.9			4.5			AF			 * 100-120+5-15			-52.0			87.4						?


			H 19.1			53.90			351.3			42.7			2584.3			4.4			TH			   100-420			73.3			245.5						N2


			H 20.1			54.70			352.7			38.0			2176.5			2.2			TH			   220-330			70.6			237.7						N2


			H 20.2			54.70			165.7			-42.8			6256.1			5.3			AF			 * 120-27			-70.9			80.0						?


			H 21.1			57.20			7.5			29.8			1740.5			15.8			TH			 * 100-330			65.4			199.3			X			N2


			H 22.1			57.50			35.0			42.5			5086.0			5.5			TH			   100-420			57.0			143.5						N2


			H 22.2			57.50			2.6			59.2			8693.0			1.6			AF			   5-35			88.0			118.6						N2


			H 23.1			58.20			17.9			51.7			11323.7			2.3			TH			   150-350			73.8			148.4						N2


			H 23.2			58.20			11.5			64.6			5518.1			3.2			AF			 * 5-27			79.2			84.2						N2


			H 24.2			58.80			32.1			59.8			1886.7			6.3			AF			   5-25			65.6			114.2						N2


			H 24.1			58.80			50.3			-18.7			1614.8			6.1			TH			   150-290			22.2			161.8			X			R2


			HH 28.1			61.25			162.3			-47.9			3266.6			4.5			TH			   210-310			-71.9			95.7						R2


			HH 29.1			62.40			175.1			-57.8			13560.8			8.7			TH			 * 170-550			-86.0			109.8						R2


			HH 29.3B			62.40			188.7			-54.0			6073.2			4.1			AF			 * 5-27			-81.3			341.0						R2


			H 26.1			63.80			169.2			-43.9			7659.2			3.0			TH			   180+230-270			-73.3			72.8						R2


			H 26.2			63.80			173.0			-58.8			8948.1			5.0			AF			   10-40			-84.6			127.1						R2


			H 27.1			64.10			181.1			-54.6			4797.9			4.3			TH			   150-450			-85.3			25.7						R2


			H 27.2			64.10			218.7			-68.3			2259.1			4.8			AF			   5-23			-60.9			270.0						R2


			H 28.1			64.40			121.0			-52.0			1053.6			5.4			TH			   180-270			-42.7			137.6						R2


			H 28.2			64.40			172.7			-72.9			408.4			10.8			AF			   5-20			-70.8			205.2						R2


			H 29.1			65.90			353.2			49.5			9230.0			12.9			TH			   100-180+230-270			79.1			249.5						N3


			H 29.2			65.90			87.4			41.0			4125.8			4.5			AF			   5-23 orientation wrong ?			16.7			109.8			X			?


			HH 30.1			66.05			65.5			-58.9			1915.5			11.7			TH			   170+230-280			-9.3			171.6			X			?


			HH 30.2B			66.05			326.8			57.3			4274.9			4.9			AF			   15-35			64.2			313.5						N3


			H 30.1			66.20			188.4			14.3			1966.8			12.3			TH			   120-150+230-250+290-350			-42.4			25.5			X			N3


			H 30.2			66.20			12.9			74.6			4072.5			7.4			AF			   150-25			67.2			52.9						N3


			H 31.1			68.00			336.9			51.0			5680.1			4.4			TH			   120-350			69.7			290.8						N3


			H 31.2			68.00			12.9			66.1			6171.5			3.6			AF			   10-45			77.3			79.2						N3


			H 32.1 = HH31			68.00			32.2			28.4			13625.0			5.3			TH			   100-310			52.7			158.8						N3


			H 32.2 = HH31			68.00			357.8			56.0			8929.7			3.0			AF			   120+5-10+20-23			86.4			246.1						N3


			HH 31.1 = H32			68.25			86.0			47.3			13350.5			5.8			TH			   100-210+250			20.6			106.4						N3


			H 33.1			68.50			12.0			56.6			2386.1			9.3			TH			   210-290+370-420			80.3			138.3			X			N3


			H 34.1			69.60			356.3			46.0			20131.5			9.1			TH			 * 150-450			77.3			231.9						N3


			H 34.2			69.60			358.4			53.8			22207.0			6.1			AF			   120-45			84.5			230.6						N3


			H 35.1			69.80			13.0			66.7			15847.5			3.1			TH			   150-350			76.7			76.6						N3


			H 35.2			69.80			354.7			45.9			1486.8			10.7			AF			   27-35			76.8			237.9						N3


			H 36.1			70.00			352.0			54.0			16740.4			5.2			TH			   100-350			81.8			270.1						N3


			H 36.2			70.00			26.8			59.0			6630.8			7.1			AF			 * 120-40			69.5			118.1						N3


			H 37.2			70.40			51.0			49.2			1347.2			25.0			AF			   27-40			47.7			123.6			X			N3


			HH 32.1			70.50			181.6			7.8			25590.9			2.9			TH			   210-400			-46.3			34.5			X			?


			H 39.1			74.30			55.4			54.0			4651.0			9.4			TH			   180-290+330-420			46.2			115.4						N3


			H 39.2			74.30			42.3			23.0			1354.7			12.2			AF			   30-50			43.6			151.5						N3


			H 40.1			74.60			59.2			16.2			1712.8			5.2			TH			   230-420			28.8			140.9			X			N3


			H 40.2			74.60			83.0			66.5			2872.8			8.3			AF			 * 100-30			32.9			87.7			X			N3


			H 41.1 = HH33			76.20			1.3			42.2			3029.1			2.2			TH			   150-290+330-350			74.6			212.4						N3


			HH 33.1 = H41			76.20			60.8			49.7			6230.0			3.4			TH			   370-550			40.4			117.6						N3


			HH 34.1			77.30			43.4			-48.4			1128.0			14.6			TH			 * 150-230+280			10.0			179.4			X			?


			H 42.1			82.20			351.6			73.0			14943.7			2.6			TH			   120-350			70.4			23.7						N3


			H 42.2			82.20			325.9			47.4			1664.6			12.2			AF			   27+33-55			59.9			295.6						N3


			H 43.1			83.10			237.7			-43.5			3892.3			22.0			TH			 * 210-420			-40.2			305.2			X			R3


			H 43.2			83.10			220.1			-51.5			1728.4			15.2			AF			   40-60			-57.0			307.3			X			R3


			HH 35.1			83.50			147.9			-37.7			3744.3			14.5			TH			 * 170-460			-56.9			102.1						R3


			H 44.1			83.90			129.4			-10.1			820.4			12.5			TH			 * 180-310			-32.9			103.3			X			R3


			H 45.1			84.20			131.3			-44.7			4692.4			7.7			TH			   210-310			-47.6			123.7						R3


			H 45.2			84.20			341.9			-1.7			2701.7			6.5			AF			   33-60			46.2			243.5			X			?


			H 46.2			86.00			235.2			-43.1			1963.0			21.0			AF			 * 35-50			-41.9			307.2			X			R3


			HH 37.1			89.00			78.6			34.4			2625.9			9.6			TH			 * 210-340			20.5			118.9						N? I


			H 48.2 = HH38			91.20			190.4			-4.2			1048.2			12.9			AF			 * 33-45			-51.2			20.1			X			R3


			HH 38.1 = H48			91.20			178.4			-45.0			20678.5			4.2			TH			 * 190-400			-76.8			43.1						R3


			H 49.2			94.30			187.9			-62.7			2826.3			8.2			TH			   210-270+350-390			-82.7			267.7						R3


			H 50.1			94.70			198.2			-55.5			6511.3			4.9			TH			   150-450			-75.2			315.5						R3


			H 50.2			94.70			189.4			-31.5			1696.6			6.9			AF			   27-40			-65.9			14.4						R3


			H 51.1 = HH40			97.40			195.4			-38.3			9254.5			6.9			TH			   210-310+370-420+480-540			-67.6			356.5						R3


			H 51.2 = HH40			97.40			195.1			-46.0			12493.1			1.4			AF			   5-23+27-40			-72.4			346.9						R3


			HH 40.1 = H51			97.40			17.4			31.5			1465.7			5.2			TH			   100-310			62.7			178.2						N? II


			H 52.1			98.90			182.5			-55.7			1839.5			4.3			TH			   180+230-330			-86.0			6.6						R3


			NH 01.1			99.35			155.9			-59.7			1298.5			13.8			TH			 * 180-290+370-480			-71.6			137.2						R3


			NH 01.2			99.35			156.5			-59.6			3039.8			3.6			AF			   5-35			-72.1			136.7						R3


			H 53.2 = HH41			99.60			161.1			-22.7			367.4			19.4			AF			 * 10-33			-57.5			73.0						R3


			HH 41.1 = H53			99.60			353.8			49.0			14895.3			3.9			TH			   210-340			78.9			246.1						N? III


			H 54.2			100.10			141.9			-73.1			504.4			4.4			AF			   5-23			-59.4			177.9						R3


			H54A.1			101.70			145.6			-30.6			1848.5			8.0			TH			   230-290			-52.2			98.9						R3


			H 55.1 = HH42			104.70			353.9			38.2			8425.0			5.5			TH			   230-310+350-450			71.0			234.5						N4


			H 55.2 = HH42			104.70			5.9			41.6			14116.0			2.7			AF			 * 5-33			73.4			197.6						N4


			HH 42.1 = H55			104.70			91.6			-49.9			217.6			14.3			TH			 * 190-310			-20.2			150.5						?


			NH 02.1			105.90			174.6			-27.2			11859.6			4.3			TH			 * 180-330+370-510			-64.2			48.9						R4


			NH 02.2			105.90			185.2			-46.4			3091.9			9.2			AF			   15-35			-77.2			15.6						R4


			NH 04.2			107.20			41.4			-32.7			4918.6			6.7			AF			   15-40			20.7			174.5			X			?


			H 56.3			107.60			11.4			45.7			2957.5			8.9			TH			 * 120-180+230-270			74.2			176.5			X			N5


			H 57.1			108.40			335.7			36.3			7032.9			4.6			TH			   210-270+310+350+370-450			61.4			270.7						N5


			H 57.2			108.40			346.8			38.3			4226.5			7.2			AF			 * 10-40			68.6			252.5						N5


			HH 43.1			108.50			36.7			-32.3			762.3			13.1			TH			 * 170-340			23.3			178.5			X			?


			H 58.1			112.00			173.7			-73.2			2603.5			4.9			TH			   210-310			-70.4			207.1						R5


			HH 44.1			112.20			174.2			-58.8			12177.0			4.6			TH			 * 170-460			-85.5			126.3						R5


			H 59.1			112.40			358.0			65.1			10308.0			6.8			TH			   100-270			82.5			26.4			X			N6


			H 59.2			112.40			319.7			58.5			14088.6			3.8			AF			 * 5-27			59.2			319.0						N6


			NH 05.1			113.80			183.8			-27.7			6180.5			3.3			TH			   180-310			-64.8			28.2						R6


			H 60.1			115.70			162.3			-50.9			16955.8			2.2			TH			   150-450			-73.5			102.8						R6


			H 60.2			115.70			172.8			-50.4			21735.7			1.2			AF			 * 150-60			-79.6			73.3						R6


			HH 45.1			116.25			145.5			-42.6			3822.7			3.1			TH			   270-400			-57.4			109.8						R6


			H 61.1			116.80			184.8			-45.3			42913.8			5.4			TH			 * 150-210+270-600			-76.5			18.2						R6


			H 61.2			116.80			197.0			-48.3			45674.7			1.9			AF			 * 150-100			-72.6			338.4						R6


			HH 46.1			118.75			170.2			-43.6			1165.5			1.8			TH			   170-310			-73.5			69.7						R6


			Low T/CF component - Haliminhani


			HH 02.1			1.00			27.1			-3.4			4588.9			13.4			TH			 * 100-250


			HH 02.2B			1.00			3.1			46.0			7476.8			1.7			AF			 * 10-23


			HH 03.1			3.30			7.2			26.7			2542.9			13.4			TH			 * 100-170+210-280


			H 07.1			13.50			353.8			41.4			3258.8			1.2			TH			 * 100-150


			HH 07.1			13.50			177.3			-73.8			3856.4			7.2			TH			 * 190+230-340									X


			H 08.1			17.10			345.3			63.8			3411.6			12.3			TH			 * 100-150


			H 09.1 = HH09			17.40			1.0			59.2			15420.0			0.5			TH			 * 25-120


			HH 10.1			18.90			2.9			47.0			9132.5			12.3			TH			 * 100-370


			HH 11.1			21.10			356.3			34.9			3315.9			6.5			TH			 * 100-170


			HH 14.1			26.10			20.9			54.9			4477.9			5.4			TH			 * 150-210


			HH 20.1			42.00			5.7			30.2			3831.3			11.5			TH			 * 100-210


			HH 21.1			43.50			350.3			51.0			16260.4			17.0			TH			 * 100-340


			HH 22.1			45.30			329.7			50.3			1520.5			3.8			TH			 * 150-430


			H 10.1			47.60			7.7			58.2			16024.3			3.0			TH			 * 25-120


			H 12.1 = HH24			48.30			14.8			51.5			1202.7			6.4			TH			 * 25-150


			HH 24.1 = H12			48.30			4.5			44.9			360.8			4.7			TH			 * 100-190


			H 13.2			48.50			10.2			5.9			6873.6			5.6			AF			 * 100-5


			HH 26.1 = H16			51.60			356.3			36.2			7175.0			5.7			TH			 * 100-190


			H 20.2			54.70			193.0			-7.0			9215.2			1.5			AF			 * 25-120


			H 22.2			57.50			22.4			7.1			7657.0			8.1			AF			 * 25-120+5


			H 23.2			58.20			15.8			3.2			3193.5			19.1			AF			 * 100-5


			H 24.1			58.50			38.1			35.0			4994.9			2.8			TH			 * 25-150?


			HH 28.1			61.25			30.6			49.4			3554.5			2.7			TH			 * 100-190


			HH 29.1			62.40			335.9			57.3			4643.6			1.5			TH			 * 100-170


			H 26.1			63.80			338.8			35.5			1516.1			19.0			TH			 * 100-150


			H 26.2			63.80			333.7			42.0			17172.4			2.9			AF			 * 25-120


			H 27.1			64.10			4.6			52.9			1809.7			8.2			TH			 * 100-150


			H 28.1			64.40			15.3			48.6			922.5			4.2			TH			 * 100-180


			H 28.2			64.40			346.7			64.6			1172.9			6.3			AF			 * 100-120+5


			HH 30.1			66.05			350.2			48.3			4369.8			0.3			TH			 * 100-160


			H 34.1			69.60			327.4			56.0			30717.6			3.3			TH			 * 25-120


			H 34.2			69.60			354.5			59.6			21529.3			1.3			AF			 * 100-30


			H 39.2			74.30			351.3			61.1			21197.8			3.1			AF			 * 25-27


			HH 39.1			74.30			9.6			54.1			3601.6			3.5			TH			 * 100-190


			H 40.1			74.60			358.3			40.8			11829.1			2.6			TH			 * 25-120


			H 41.1 = HH33			76.20			340.7			63.8			1067.4			9.3			TH			 * 100-150


			HH 33.1 = H41			76.20			93.9			12.9			9256.6			6.0			TH			 * 100-250


			H 42.2			82.20			342.8			64.3			5685.9			2.1			AF			 * 100-27


			H 43.1			83.10			345.6			59.7			9024.2			2.1			TH			 * 100-150


			H 43.2			83.10			332.9			42.3			20686.9			4.0			AF			 * 25-120


			HH 35.1			83.50			7.4			58.5			6153.8			4.2			TH			 * 100-160


			H 44.1			83.90			353.7			65.2			4632.3			2.0			TH			 * 100-150


			H 44.2			83.90			65.0			71.1			7299.0			2.8			AF			 * 100-27									X


			H 45.1			84.20			303.6			48.3			5736.9			1.2			TH			 * 100-150


			H 45.2			84.20			319.5			28.8			10434.9			0.6			AF			 * 25-120


			H 46.1			86.00			9.1			51.2			63785.3			3.2			TH			 * 25-180


			H 46.2			86.00			10.1			60.6			19535.1			2.0			AF			 * 100-27


			H 47.1 = HH36			87.50			359.0			54.6			30405.9			3.7			TH			 * 25-180


			HH 36.1 = H47			87.50			11.3			49.2			13655.7			3.1			TH			 * 100-160


			HH 37.1			89.00			5.3			56.1			6994.3			1.5			TH			 * 100-170


			H 48.1 = HH38			91.20			15.4			51.4			14098.0			3.5			TH			 * 25-150


			H 48.2 = HH38			91.20			27.0			40.7			8267.4			2.2			AF			 * 25-120


			HH 38.1 = H48			91.20			358.5			52.1			13729.4			1.9			TH			 * 100-170


			H 49.2			94.30			9.3			54.8			13087.9			1.5			TH			 * 25-150


			H 50.1			94.70			5.9			54.2			6803.1			3.1			TH			 * 100-180


			H 50.2			94.70			19.3			54.0			5748.4			4.3			AF			 * 100-33


			H 51.1 = HH40			97.40			9.5			52.2			6779.9			0.8			TH			 * 100-150


			H 51.2 = HH40			97.40			337.4			64.7			8885.6			3.5			AF			 * 120-5


			H 52.1			98.90			9.4			56.7			1539.2			3.2			TH			 * 100-150


			H 52.2			98.90			3.7			58.9			5207.7			3.0			AF			 * 100-5


			NH 01.1			99.35			3.5			54.2			3143.1			1.4			TH			 * 100-150


			NH 01.2			99.35			10.9			55.0			2664.5			3.1			AF			 * 25-120


			H 53.1 = HH41			99.60			14.3			61.7			2584.1			1.6			TH			 * 100-150


			HH 41.1 = H53			99.60			353.0			57.1			20862.7			12.9			TH			 * 100-230


			H 54.1			100.10			4.2			58.2			3542.6			1.8			TH			 * 100-180


			H 54.2			100.10			359.9			62.9			1502.3			12.7			AF			 * 120-10


			H54A.1			101.70			346.1			67.2			10759.0			2.6			TH			 * 100-210


			H 55.1 = HH42			104.70			352.1			52.6			8366.7			5.6			TH			 * 100-210


			H 55.2 = HH42			104.70			10.1			59.8			8212.3			1.4			AF			 * 100-120+5


			HH 42.1 = H55			104.70			329.0			45.3			556.7			7.4			TH			 * 100-170


			NH 02.1			105.90			350.6			51.4			19896.0			6.2			TH			 * 25-180


			NH 02.2			105.90			356.4			62.8			16978.8			4.7			AF			 * 25-10


			H 57.1			108.40			350.7			47.4			5819.5			8.0			TH			 * 100-230


			H 57.2			108.40			41.0			54.9			5013.8			8.9			AF			 * 100-120+5-10


			H 58.1			112.00			3.3			61.3			2502.0			6.7			TH			 * 100-180


			NH 05.1			113.80			354.3			59.9			6923.8			3.7			TH			 * 100-180


			NH 05.2			113.80			339.9			52.7			16948.9			5.4			AF			 * 25-120


			HH 45.1			116.25			39.2			39.1			7423.5			2.8			TH			 * 100-170


			H 61.1			116.80			37.8			46.3			7705.0			13.9			TH			 * 25-150


			H 61.2			116.80			333.9			66.7			13421.6			2.7			AF			 * 25-120


			HH 46.1			118.75			18.4			46.3			932.5			3.3			TH			 * 100-170
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Hayranli faunal similarity


																																				Similarity to


			Locality Name			x			y			z			MeanAge			MAX_AGE			BFA_MAX			MIN_AGE			BFA_MIN			COUNTRY			N Rows			Hayranli Main Bed


			Akgedik-Bayir			28.25			37.25			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			11			1


			Akin			30.323			38.404			-97			9.7			11.2			MN 9			8.2			MN 11			Turkey			7			1


			Akkasdagi			33.647			38.491			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			29			1


			Azmaka 1-4			25.3118134			42.2234328			-70			7			7			\N			7			\N			Bulgaria			24			1


			Bala Yaylaköy			33.081			39.741			-86			8.6			9			MN 11			8.2			MN 11			Turkey			11			1


			Baynunah			52.5667			24.1667			-80			8			8			MN 11			8			MN 11			United Arab Emirates			15			1


			Bazaleti			45			41.9			-62.25			6.225			7.15			Turolian			5.3			Turolian			Georgia			16			1


			Chobruchi (Tchobroutchi)			29.7			46.6			-83			8.3			9.5			MN 10			7.1			MN 12			Moldova			24			1


			Cobanpinar (Sinap 42)			32.534			40.212			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			14			1


			Corakyerler			33.634			40.609			-78			7.8			8.1			MN 11			7.6			MN 12			Turkey			25			1


			Duzyayla			37.316			39.926			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			11			1


			Dytiko 1 (DTK)			23			41			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			18			1


			Eldari			45.8			41.1166667			-84.9			8.49			9.88			Maeotian			7.1			Maeotian			Azerbaijan			11			1


			Eldari I			45.7			41.3			-92.5			9.25			9.5			MN 10			9			MN 10			Georgia			22			1


			Gülpinar			26.117			39.533			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			12			1


			Garkin			30.318			38.417			-86			8.6			9			MN 11			8.2			MN 11			Turkey			19			1


			Hadjidimovo-1			23.833			41.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Bulgaria			29			1


			Haliminhani 4			36.832			39.731			-83			8.3			9.5			MN 10			7.1			MN 12			Turkey			5			1


			Halmyropotamos (HAL)			24.2			38.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			22			1


			Hayranli Main Bed			36.8166667			39.7333333			-80.5			8.05			9			MN 11			7.1			MN 12			Turkey			10			1


			Ho-qu-114			111.416667			39.4166667			-62			6.2			7.1			MN 13			5.3			MN 13			China			11			1


			Kücükcekmece			28.767			40.983			-86			8.6			9			MN 11			8.2			MN 11			Turkey			22			1


			Karacahasan			33.244			39.867			-86			8.6			9			MN 11			8.2			MN 11			Turkey			19			1


			Karatchok Dagh			42.225			37.0625			-71.5			7.15			9			Turolian			5.3			Turolian			Syria			5			1


			Kavakdere (Turolian)			32.567			40.249			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			7			1


			Kefraya			35.75			33.75			-71.5			7.15			9			Turolian			5.3			Turolian			Lebanon			12			1


			Kemiklitepe 1:2			29.148			38.397			-80.5			8.05			9			MN 11			7.1			MN 12			Turkey			21			1


			Kerassia 1			23			38.5			-80.5			8.05			9			MN 11			7.1			MN 12			Greece			12			1


			Kerassia 3			23			38.5			-80.5			8.05			9			MN 11			7.1			MN 12			Greece			5			1


			Kocherinovo 2			23.0833			42.0333			-86			8.6			9			MN 11			8.2			MN 11			Bulgaria			7			1


			Kujalnitskij liman			30.8			46.5			-84.9			8.49			9.88			Maeotian			7.1			Maeotian			Ukraine			7			1


			Lantian-jiulaopo-s3			109.3			34.1			-71.5			7.15			9			Baodean			5.3			Baodean			China			5			1


			Lantian-koujiacun-damiaogou			109.3			34.1			-71.5			7.15			9			Baodean			5.3			Baodean			China			7			1


			Lower Maragheh			46.35			37.4166667			-86			8.6			9			MN 11			8.2			MN 11			Iran			8			1


			Mahmutgazi			29.409			38.024			-80.5			8.05			9			MN 11			7.1			MN 12			Turkey			12			1


			Maragheh			46.3333333			37.4			-80.5			8.05			9			MN 11			7.1			MN 12			Iran			47			1


			Maragheh (MMTT 1)			46.3333333			37.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			7			1


			Maragheh (MMTT 13)			46.3333333			37.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			16			1


			Maragheh (MMTT 26)			46.3333333			37.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			6			1


			Maragheh (MMTT 37)			46.3333333			37.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			11			1


			Middle Maragheh			46.3666667			37.4027778			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			39			1


			Molayan			69.4167			34.3167			-76.5			7.65			8.2			MN 12			7.1			MN 12			Afghanistan			17			1


			Mytilinii 1A			26.9667			37.75			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			27			1


			Mytilinii 1B			26.9667			37.75			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			23			1


			Mytilinii 4			26.9667			37.75			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			14			1


			Nikiti 1 (NKT)			23.5			40			-92.5			9.25			9.5			MN 10			9			MN 10			Greece			12			1


			Nikiti 2 (NIK)			23.5			40			-86			8.6			9			MN 11			8.2			MN 11			Greece			10			1


			Novaja Emetovka			30.6			46.65			-88.5			8.85			9.5			MN 10			8.2			MN 11			Ukraine			19			1


			Ortok			75.6			42.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Kyrgyzstan			11			1


			Oshin-I-5 upper			92.4			47			-95.5			9.55			10.1			Vallesian			9			Vallesian			Mongolia			8			1


			Pao-Te-Lok.110			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			10			1


			Pao-Te-Lok.44			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			21			1


			Perivolaki			23.5			38.4167			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			26			1


			Pikermi			23.9916667			38.0194444			-72			7.2			7.2			MN 12			7.2			MN 12			Greece			52			1


			Pikermi-MNHN (PIK)			23.88			38.08			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			27			1


			Pinaryaka			32.491			41.1975			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			10			1


			Prochoma			22.93			41			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			16			1


			Pyrgos Vassilissis			23.73			38.01			-80.5			8.05			9			MN 11			7.1			MN 12			Greece			8			1


			Ravin Ar.			23.4833			38.4175			-71.5			7.15			9			MN 11			5.3			MN 13			Greece			8			1


			Ravin des Zouaves 5			22.95			41			-86			8.6			9			MN 11			8.2			MN 11			Greece			25			1


			Ravin X			23.4833			38.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			15			1


			Rustavi			41.55			45.083			-71.5			7.15			9			Turolian			5.3			Turolian			Georgia			15			1


			Salihpasalar			28.2711			37.2586111			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			13			1


			Salihpasalar 1			28.259			37.254			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			10			1


			Salihpasalar 2			28.269			37.258			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			10			1


			Samos			26.977			37.757			-67.5			6.75			8.2			MN 12			5.3			MN 13			Greece			53			1


			Samos (A-1)			26.977			37.757			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			34			1


			Samos (DMAS)			26.9769444			37.7572222			-70.5			7.05			7.2			MN 12			6.9			MN 12			Greece			34			1


			Samos (FMAS)			26.9769444			37.7572222			-68			6.8			6.8			MN 13			6.8			MN 13			Greece			20			1


			Samos (IMAS)			26.9769444			37.7572222			-73			7.3			7.3			MN 12			7.3			MN 12			Greece			24			1


			Samos (PMAS)			26.9769444			37.7572222			-76			7.6			7.6			MN 12			7.6			MN 12			Greece			22			1


			Samos Main Bone Beds			26.877			37.507			-69.945			6.9945			7.245			C3BR.3R			6.744			C3BN			Greece			56			1


			Samos-Q5			26.9769			37.7572			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			16			1


			Sandikli Kinik			30.136			38.565			-67.5			6.75			8.2			MN 12			5.3			MN 13			Turkey			15			1


			Serefky			28.23			37.363			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			12			1


			Sinap 33			32.64			40.55			-79.695			7.9695			8.047			C4R.1R			7.892			C4R.1R			Turkey			10			1


			Sinap 49			32.93			40.58			-91.09			9.109			9.149			C4AR.1N			9.069			C4AR.1N			Turkey			18			1


			Sinap 72			32.7			40.56			-103.055			10.3055			10.834			C5N.2N			9.777			C5N.2N			Turkey			8			1


			Sinap 8B			32.7			40.54			-97.56			9.756			9.777			C5N.1R			9.735			C5N.1R			Turkey			6			1


			Strumyani 2			23.1			42.8333			-86			8.6			9			MN 11			8.2			MN 11			Bulgaria			9			1


			Taghar			69.4166667			34.35			-86			8.6			9			MN 11			8.2			MN 11			Afghanistan			7			1


			Thermopigi			23.3641667			41.2877778			-71.5			7.15			9			Turolian			5.3			Turolian			Greece			18			1


			Tudorovo			30.03			46.26			-76.5			7.65			8.2			MN 12			7.1			MN 12			Moldova			11			1


			Udabno I			45.23			41.31			-86.95			8.695			8.861			C4AN			8.529			C4AN			Georgia			11			1


			Upper Maragheh			46.4166667			37.4055556			-76.5			7.65			8.2			MN 11			7.1			MN 12			Iran			28			1


			Varnitsa			28.9			47.2			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			9			1


			Vathylakkos 2 (VTK)			23			41			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			13			1


			Vathylakkos 3 (VAT)			23			41			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			23			1


			Zhabyrtau			80.1			43			-43.5			4.35			4.825			Ruscinian			3.875			Ruscinian			Kazakhstan			5			1


			Ano Metochi 2:3			23.5			41			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			5			0.9995


			Chomateres			23.88			38.08			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			12			0.9995


			Dytiko 2 (DIT)			23			41			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			13			0.9995


			Esme Akcaköy			28.96			38.4			-103.5			10.35			11.2			MN 9			9.5			MN 9			Turkey			12			0.9995


			Injana			44.667			34.333			-86			8.6			9			MN 11			8.2			MN 11			Iraq			16			0.9995


			Karain 2			34.989			38.584			-80.5			8.05			9			MN 11			7.1			MN 12			Turkey			5			0.9995


			Lantian-shuijiazui-s4			109			34			-101			10.1			11.2			Bahean			9			Bahean			China			5			0.9995


			Maragheh (MMTT 31)			46.3333333			37.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			6			0.9995


			Monteagudo (Vallesian)			-1.6922991			41.9627144			-101			10.1			11.2			Vallesian			9			Vallesian			Spain			6			0.9995


			Pentalophos 1 (PNT)			23			41			-101			10.1			11.2			MN 9			9			MN 10			Greece			18			0.9995


			Poksheshty			28.685			47.249			-92.5			9.25			9.5			MN 10			9			MN 10			Moldova			14			0.9995


			Sinap 12			32.7			40.56			-95.815			9.5815			9.735			C5N.1N			9.428			C4AR.2N			Turkey			21			0.9995


			Sinap 26			32.64			40.56			-79.695			7.9695			8.047			C4R.1R			7.892			C4R.1R			Turkey			11			0.9995


			Gülpinar 3			26.084			39.519			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			6			0.999


			Maragheh (MMTT 41)			46.3333333			37.4			-86			8.6			9			MN 11			8.2			MN 11			Iran			5			0.999


			Oshin-II-5 upper			92.4			47			-103.5			10.35			11.2			MN 9			9.5			MN 9			Mongolia			9			0.999


			Sant Miquel de Taudell			1.983			41.55			-101			10.1			11.2			MN 9			9			MN 10			Spain			17			0.999


			Sor			67.653			39.271			-76.5			7.65			8.2			MN 12			7.1			MN 12			Tajikistan			12			0.999


			Bahe			109.1			33.4			-83			8.3			9.5			MN 10			7.1			MN 12			China			22			0.9985


			Concud Barranco			-1.0167			40.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			8			0.9985


			Dzedzvtakhevi			45.75			41.6833333			-84.9			8.49			9.88			Maeotian			7.1			Maeotian			Georgia			8			0.9985


			Grossulovo			30			47.35			-92.5			9.25			9.5			MN 10			9			MN 10			Ukraine			8			0.9985


			Kalimanci 2			23.1			42.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Bulgaria			16			0.9985


			Kemiklitepe A-B			29			37.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			16			0.9985


			Kizilören			32.103			37.857			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			9			0.9985


			Middle Sinap			32.7			40.56			-101			10.1			11.2			MN 9			9			MN 10			Turkey			16			0.9985


			Sinap 91			32.71			40.55			-103.055			10.3055			10.834			C5N.2N			9.777			C5N.2N			Turkey			7			0.9985


			Siwaliks Y0024			72			33			-81.415			8.1415			8.221			\N			8.062			\N			Pakistan			15			0.9985


			Taraklia			29			46.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Moldova			41			0.9985


			Wu-Hsiang-loc.78			112.9			36.8			-62			6.2			7.1			MN 13			5.3			MN 13			China			8			0.9985


			Xirochori 1 (XIR)			23			41			-94.595			9.4595			9.491			C4AR.2N			9.428			C4AR.2N			Greece			10			0.9985


			Zinda pir 4			70.0666667			30.0666667			-82.5			8.25			11.2			Tortonian			5.3			Messinian			Pakistan			9			0.9985


			Akcakoöy (1-6)			29.109			38.571			-91.5			9.15			11.2			MN 9			7.1			MN 12			Turkey			15			0.998


			Draguseni			27.585			47.4355556			-92.5			9.25			9.5			MN 10			9			MN 10			Moldova			6			0.998


			Kemiklitepe D			29			37.5			-76			7.6			7.6			MN 11			7.6			MN 11			Turkey			11			0.998


			Khirgis-Nur II-Altan-Teli			93.4			49.2			-80.265			8.0265			8.953			Maeotian			7.1			Maeotian			Mongolia			9			0.998


			Lushi-Redclay			111			34			-71.5			7.15			9			Baodean			5.3			Baodean			China			8			0.998


			Pao-Te-Lok.31			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			20			0.998


			Respopeny			28.36			47.45			-92.5			9.25			9.5			MN 10			9			MN 10			Moldova			9			0.998


			Samburu Hills (Namurungule)			36.617			1.783			-92.5			9.25			9.5			MN 10			9			MN 10			Kenya			16			0.998


			Jilong			85.1833333			28.8666667			-76.5			7.65			8.2			MN 12			7.1			MN 12			China			9			0.9975


			Wu-Hsiang-Lok.70			112.9			36.8			-62			6.2			7.1			MN 13			5.3			MN 13			China			7			0.9975


			Strumyani 1			23.0833			42.8333			-86			8.6			9			MN 11			8.2			MN 11			Bulgaria			8			0.997


			Esekartkan			80.3			43.1			-32			3.2			3.4			MN 16			3			MN 16			Kazakhstan			16			0.9965


			Grebeniki			29.817			46.883			-92.5			9.25			9.5			MN 10			9			MN 10			Ukraine			25			0.9965


			Kerassia 4			23			38.5			-80.5			8.05			9			MN 11			7.1			MN 12			Greece			9			0.9965


			Lantian-Shuijiazui			109.3			34.1			-101			10.1			11.2			Bahean			9			Bahean			China			10			0.9965


			Novo-Elizavetovka			31			47			-80.5			8.05			9			MN 11			7.1			MN 12			Ukraine			20			0.9965


			Pao-Te-Lok.109			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			16			0.9965


			Dzhuanaryk			75.6			42.2			-86			8.6			9			MN 11			8.2			MN 11			Kyrgyzstan			10			0.996


			Huoxian-anlecun			111.666667			36.4833333			-71.5			7.15			9			Baodean			5.3			Baodean			China			10			0.996


			Jungar-Yaogou			112			40			-71.5			7.15			9			Baodean			5.3			Baodean			China			12			0.996


			Maramena			23.8105556			41.2953			-56.5			5.65			7.1			MN 13			4.2			MN 14			Greece			21			0.996


			Pao-Te-Lok.30			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			30			0.996


			Sofca			30.179			39.646			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Turkey			19			0.996


			Titov Veles			21.776			41.716			-67.5			6.75			8.2			MN 12			5.3			MN 13			Macedonia: The Former Yugoslav Republic of			10			0.996


			Yushe			113			37			-71.5			7.15			9			Turolian			5.3			Turolian			China			43			0.996


			Maragheh (MMTT 7)			46.3333333			37.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			11			0.9955


			Qingyang-Lok.116			108			36			-62			6.2			7.1			MN 13			5.3			MN 13			China			16			0.9955


			Yuxian-Dongyaozitou			114			39			-22.75			2.275			2.6			MN 17			1.95			MN 17			China			10			0.9955


			Eski Bayirk?y			28.267			37.267			-80.5			8.05			9			MN 11			7.1			MN 12			Turkey			5			0.995


			Ivand			46.1166667			38.35			-76.5			7.65			8.2			MN 12			7.1			MN 12			Iran			5			0.995


			Magian			67.65			39.2666667			-71.5			7.15			9			Turolian			5.3			Turolian			Tajikistan			5			0.995


			Qingyang-Lok.115			108			36			-62			6.2			7.1			MN 13			5.3			MN 13			China			15			0.995


			Altan-Teli			92.6			47			-86			8.6			9			MN 11			8.2			MN 11			Mongolia			18			0.9945


			Esendere			27.2294444			40.5091667			-71.5			7.15			9			Turolian			5.3			Turolian			Turkey			9			0.9945


			Yangjiashan			103.7667			35.8667			-86			8.6			9			MN 11			8.2			MN 11			China			21			0.9945


			Pao-Te-Lok.43			111.091948			39.0160494			-62			6.2			7.1			MN 13			5.3			MN 13			China			23			0.994


			Qaidam-Tuosu			97			37			-103.5			10.35			11.2			NMU 8			9.5			NMU 8			China			13			0.994


			Djebel Krechem el Artsouma			9			34			-82.5			8.25			11.2			Vallesian			5.3			Turolian			Tunisia			11			0.9935


			Baogedawula			112.871389			44.3328			-71.1			7.11			7.59			\N			6.63			\N			China			5			0.993


			Tiraspol (Kolkotova Balka)			29.6			46.83			-92.5			9.25			9.5			MN 10			9			MN 10			Moldova			5			0.993


			Tanagra			23.533			38.317			-82.5			8.25			11.2			MN 9			5.3			MN 13			Greece			5			0.9925


			La Calera			-1.0527778			40.2652778			-38			3.8			4.2			MN 15			3.4			MN 15			Spain			13			0.992


			La Gloria 4			-1.0667			40.3833333			-47.5			4.75			5.3			MN 14			4.2			MN 14			Spain			15			0.992


			Siwaliks Y0036			72			33			-81.43			8.143			8.374			\N			7.912			\N			Pakistan			5			0.992


			Songshan-Loc.3			103.279444			36.9602778			-62			6.2			7.1			MN 13			5.3			MN 13			China			16			0.991


			Guanghe-shilidun-LX200014			103.5			35.5			-47.5			4.75			5.3			MN 14			4.2			MN 14			China			12			0.9905


			Mytilinii 3			26.9667			37.75			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			14			0.9905


			Lantian-42			109			34			-62			6.2			7.1			MN 13			5.3			MN 13			China			12			0.99


			Nakali			36.4			1.183			-98			9.8			9.9			\N			9.7			\N			Kenya			15			0.99


			Huade-Heishatou			114			42			-71.5			7.15			9			Baodean			5.3			Baodean			China			5			0.9895


			Sinap 94			32.69			40.55			-103.055			10.3055			10.834			C5N.2N			9.777			C5N.2N			Turkey			6			0.9895


			Fugu-Laogaochuan-lamagou			111			39			-92.5			9.25			9.5			MN 10			9			MN 10			China			19			0.989


			Jingle-hefeng			111.931667			38.3544444			-30			3			3.4			MN 16			2.6			MN 16			China			6			0.989


			Kerassia			23			38.5			-80.5			8.05			9			MN 11			7.1			MN 12			Greece			5			0.989


			Natlismtsemeli I			45.217			41.317			-95.5			9.55			10.1			Vallesian			9			Vallesian			Georgia			5			0.989


			Puy Courny			2.2			45			-69.6			6.96			7.44			\N			6.48			\N			France			5			0.989


			Pao-Te-Lok.108			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			18			0.9885


			Lantian-shuijiazui-L4(s6)			109			34			-101			10.1			11.2			Bahean			9			Bahean			China			5			0.988


			Qinan-Chenggoucun			106			35			-82.5			8.25			11.2			Bahean			5.3			Baodean			China			5			0.988


			Sarihasan			36.827			39.784			-83			8.3			9.5			MN 10			7.1			MN 12			Turkey			5			0.988


			Chimishlija (Cimislia)			28.8			46.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Moldova			29			0.9875


			Kohfidisch			16.35			47.1666667			-86			8.6			9			MN 11			8.2			MN 11			Austria			16			0.9875


			Sevastopol (Sebastopol)			33.6			44.5			-104.4			10.44			11			Khersonian			9.88			Khersonian			Ukraine			14			0.9875


			Achmet Aga			23.5003			38.4172			-71.5			7.15			9			MN 11			5.3			MN 13			Greece			5			0.987


			Chikoian FC			110.1525			51.75			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Russia			7			0.987


			Lingtai-renjiagou			107.733333			35			-30			3			3.4			MN 16			2.6			MN 16			China			6			0.987


			Kalimanci 1			23.1			42.5			-86			8.6			9			MN 11			8.2			MN 11			Bulgaria			12			0.9865


			Pavlodar			77			52			-62			6.2			7.1			MN 13			5.3			MN 13			Kazakhstan			26			0.9855


			Ravin de la Pluie (RPL)			22.95			41			-91.09			9.109			9.149			C4AR.1N			9.069			C4AR.1N			Greece			20			0.985


			Los Mansuetos			-1.1167			40.35			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			29			0.9845


			Saricay			27.794			37.331			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Turkey			7			0.9845


			Amasya 2			28.48			37.651			-62			6.2			7.1			MN 13			5.3			MN 13			Turkey			6			0.984


			Concud 2			-1.19			40.394			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			6			0.9835


			Kocherinovo 1			23.0833			42			-86			8.6			9			MN 11			8.2			MN 11			Bulgaria			6			0.9835


			Karabulak svita			84.95			47.4025			-91.5			9.15			11.2			Tortonian			7.1			Tortonian			Kazakhstan			18			0.983


			Kayadibi			30.8			37.217			-86			8.6			9			MN 11			8.2			MN 11			Turkey			14			0.983


			Songshan-Loc.2			103.290556			36.9647222			-62			6.2			7.1			MN 13			5.3			MN 13			China			17			0.983


			Cerro de la Garita			-1.083			40.383			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			30			0.9825


			Mytilinii 1C			26.9667			37.75			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			7			0.982


			Ngeringerowa 1/1003			35.833			0.833			-91.5			9.15			11.2			Tortonian			7.1			Tortonian			Kenya			7			0.9815


			Sinap 4			32.69			40.55			-103.055			10.3055			10.834			C5N.2N			9.777			C5N.2N			Turkey			6			0.981


			Gorna Susica			23.083			41.833			-80.5			8.05			9			MN 11			7.1			MN 12			Bulgaria			7			0.9805


			La Gloria			-1.06			40.345			-47.5			4.75			5.3			MN 14			4.2			MN 14			Spain			7			0.98


			Uttarbeni?Parmandal (lower)			76.9166667			33.6833333			-30			3			3.5			\N			2.5			\N			India			8			0.98


			Biru-Bulong			93.833			31.567			-92.5			9.25			9.5			NMU 9			9			NMU 9			China			7			0.9795


			Guide-heerjia			101.5			36			-71.5			7.15			9			Baodean			5.3			Baodean			China			7			0.9795


			Lantian-12			109			34			-103.5			10.35			11.2			MN 9			9.5			MN 9			China			8			0.9795


			Beregovaya 1			106.914			50.542			-28			2.8			3			MN 16			2.6			MN 16			Russia			24			0.979


			Fu-Ku-Lok.51			111			39			-71.5			7.15			9			Baodean			5.3			Baodean			China			8			0.979


			Hezheng-Dashengou			103.7333			35.85			-92.5			9.25			9.5			MN 10			9			MN 10			China			37			0.979


			Kalmakpaj			85.3			47.3			-62			6.2			7.1			MN 13			5.3			MN 13			Kazakhstan			17			0.979


			Siwaliks Y0224			72			33			-92.91			9.291			9.305			\N			9.277			\N			Pakistan			8			0.9785


			Inönü I (Sinap 24A)			32.64			40.53			-138.5			13.85			15.2			MN 6			12.5			MN 6			Turkey			20			0.978


			Lantian-shuijiazui-L1(s5)			109			34			-101			10.1			11.2			Bahean			9			Bahean			China			8			0.978


			Las Pedrizas			-1.1458717			40.3794361			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			7			0.977


			Samos White Sands			26.877			37.507			-72.645			7.2645			7.376			C4N.1N			7.153			C3BR.2N			Greece			8			0.977


			Crevillente 15			-0.8			38.25			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			8			0.975


			Crevillente 16			-0.8			38.233			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			8			0.975


			Lomekwi 6			35.816666			3.861777			-37.7			3.77			3.94			\N			3.6			\N			Kenya			9			0.975


			Loruth Kaado 1			35.7440186			4.63528575			-35			3.5			3.6			\N			3.4			\N			Kenya			9			0.9725


			Thymiana B			26.134			38.315			-161			16.1			17			MN 5			15.2			MN 5			Greece			9			0.9725


			Dinar Akcaköy			30.256			38.128			-43.5			4.35			5.3			MN 14			3.4			MN 15			Turkey			8			0.9715


			Menacer			2.15			36.29			-62			6.2			7.1			MN 13			5.3			MN 13			Algeria			10			0.971


			Pao-Te-Lok.52			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			10			0.9705


			Siwaliks Y0328			72			33			-92.84			9.284			9.297			\N			9.271			\N			Pakistan			8			0.97


			Siwaliks Y0330			72			33			-96.23			9.623			9.675			\N			9.571			\N			Pakistan			8			0.9695


			Beregovaya			106.9			50.5333333			-22			2.2			2.59			Pliocene			1.81			Pliocene			Russia			12			0.9685


			Nyakach 11 (Kaimogool South)			35.018			0.351			-130			13			14.8			Serravallian			11.2			Serravallian			Kenya			10			0.968


			Siwaliks Y0196			72			33			-89.18			8.918			8.944			\N			8.892			\N			Pakistan			10			0.968


			Cerro de los Batallones 3			-3.78			40.18			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			9			0.9675


			Samos-Q6			26.9769			37.7572			-76.5			7.65			8.2			MN 12			7.1			MN 12			Greece			9			0.967


			Kvabebi			46			42			-30			3			3.4			MN 16			2.6			MN 16			Georgia			20			0.9665


			Wu-Hsiang-Lok.73			112.9			36.8			-62			6.2			7.1			MN 13			5.3			MN 13			China			9			0.9645


			El Arquillo 1			-1.05			40.35			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			29			0.963


			Mt. Luberon			5.4			43.7			-76.5			7.65			8.2			MN 12			7.1			MN 12			France			9			0.9625


			Ain Jourdel			5.4			36.183			-22			2.2			2.59			Gelasian			1.81			Gelasian			Algeria			10			0.962


			Laetoli_7E			35			-3.5			-29.5			2.95			3.5			\N			2.4			\N			Tanzania			9			0.962


			Milagros			-1.082			40.348			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			11			0.9595


			Lantian-6			109			34			-76.5			7.65			8.2			MN 12			7.1			MN 12			China			14			0.9585


			Siwaliks Y0158			72			33			-86.69			8.669			8.71			\N			8.628			\N			Pakistan			9			0.958


			Mianxian-yangjiawan			106.7			33.1666667			-39.5			3.95			5.3			Gaozhuangian			2.6			Mazegouan			China			10			0.9575


			Karari Ridge 1			36.42576			4.20744			-35			3.5			3.6			\N			3.4			\N			Kenya			10			0.9565


			Lingtai-xiaoshigou-3			107.725			35.0666667			-43.5			4.35			5.3			Gaozhuangian			3.4			Gaozhuangian			China			13			0.9565


			Tugen Hills (BPRP 89)			35.6666667			0.75			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			10			0.956


			Chios			26.136			38.368			-161			16.1			17			MN 5			15.2			MN 5			Greece			10			0.955


			Dytiko 3 (DKO)			23			41			-62			6.2			7.1			MN 13			5.3			MN 13			Greece			12			0.954


			Can Purull			1.9708			41.5544			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			23			0.953


			Fugu-Laogaochuan-wangdafuliang			111			39			-92.5			9.25			9.5			MN 10			9			MN 10			China			10			0.953


			Karabastuz			79.167			50.3			-62			6.2			7.1			MN 13			5.3			MN 13			Kazakhstan			11			0.952


			Siwaliks Y0337			72			33			-96.585			9.6585			9.688			\N			9.629			\N			Pakistan			11			0.952


			Gura-Galben			28.42			46.42			-76.5			7.65			8.2			MN 12			7.1			MN 12			Moldova			11			0.9515


			Laetoli_18			35			-3.5			-29.5			2.95			3.5			\N			2.4			\N			Tanzania			11			0.9515


			Botamojnak			77.3			42.95			-92.5			9.25			9.5			MN 10			9			MN 10			Kazakhstan			11			0.9505


			Huade-Tuchetse			114			42			-71.5			7.15			9			Baodean			5.3			Baodean			China			11			0.9505


			Khirgis-Nur II-lower			93.4			49.2			-62.5			6.25			7.1			Pontian (E)			5.4			Pontian (E)			Mongolia			15			0.9505


			Siwaliks Y0017			72			33			-79.73			7.973			8.002			\N			7.944			\N			Pakistan			10			0.9485


			Concud			-1.1333			40.4			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			23			0.948


			Hsin-An-Loc.12			112.2			34.6			-62			6.2			7.1			MN 13			5.3			MN 13			China			12			0.9465


			Lokalalei 1			35.788			3.953414			-24.35			2.435			2.53			\N			2.34			\N			Kenya			12			0.9465


			Qaidam-shenggou			97.25			37.0833333			-86			8.6			9			MN 11			8.2			MN 11			China			13			0.946


			Alcoy			-0.5			38.6			-47.5			4.75			5.3			MN 14			4.2			MN 14			Spain			12			0.943


			Siwaliks Y0262			72			33			-94.94			9.494			9.505			\N			9.483			\N			Pakistan			12			0.942


			Roccaneyra			3.217			45.55			-25			2.5			2.5			\N			2.5			\N			France			12			0.9405


			Khirgis-Nur II-upper			93.4			49.2			-50			5			5.4			Kimmerian			4.6			Kimmerian			Mongolia			18			0.94


			Catakbagyaka			28.177			37.127			-132			13.2			15.2			MN 6			11.2			MN7-8			Turkey			12			0.938


			Daud Khel			71.6555556			32.9291667			-120			12			12			Miocene			12			Miocene			Pakistan			16			0.9325


			La Roma 2			-1.0167			40.6666667			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			12			0.9325


			Layna			-2.19			41.05			-38			3.8			4.2			MN 15			3.4			MN 15			Spain			15			0.9305


			Sahabi			20.75			30.083			-62			6.2			7.1			MN 13			5.3			MN 13			Libya			26			0.9305


			Kalakodo			35.8181763			4.06564511			-21			2.1			2.33			\N			1.87			\N			Kenya			13			0.9295


			Bou Hanifia			-0.1			35.3			-103.5			10.35			11.2			MN 9			9.5			MN 9			Algeria			14			0.9245


			Belka			28.183			50.817			-76.5			7.65			8.2			MN 12			7.1			MN 12			Ukraine			14			0.9235


			Pao-Te-Lok.49			111.171944			39.0041667			-62			6.2			7.1			MN 13			5.3			MN 13			China			35			0.92


			Calta 2			32.544			40.239			-38			3.8			4.2			MN 15			3.4			MN 15			Turkey			15			0.9165


			Kanam West			34.484			0.334			-22			2.2			2.59			Pliocene			1.81			Pliocene			Kenya			16			0.913


			Chiwondo 2 (Unit 3A)			34.067			-11.1			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Malawi			19			0.912


			Kangaki 1 and 2			35.78549			3.985069			-21.95			2.195			2.33			\N			2.06			\N			Kenya			16			0.9115


			Chono Hariah 1 lower			93			48.3			-44			4.4			4.6			Kimmerian			4.2			Kimmerian			Mongolia			5			0.909


			Itantsinian FC			107.25			52.2			-26.75			2.675			2.917			Villanyian			2.433			Villanyian			Russia			5			0.909


			Kromidovo 1			23.367			41.45			-67.5			6.75			8.2			MN 12			5.3			MN 13			Bulgaria			5			0.909


			Beger-1			97.167			45.867			-168.625			16.8625			20.717			Miocene			13.008			Miocene			Mongolia			5			0.9075


			Baltavar			17			47			-76.5			7.65			8.2			MN 12			7.1			MN 12			Hungary			17			0.907


			Beni Mellal			-6.5			32.5			-138.5			13.85			15.2			MN 6			12.5			MN 6			Morocco			5			0.9065


			Lomekwi 4 East			35.82222			3.8793			-29.6			2.96			3.4			\N			2.52			\N			Kenya			5			0.9055


			Guanghe-houshancun			103.5			35.4833333			-92.5			9.25			9.5			MN 10			9			MN 10			China			16			0.9015


			Kangatukuseo III			35.81006			3.85357			-25.6			2.56			2.6			\N			2.52			\N			Kenya			6			0.8975


			Tatrot			76.8333333			30.75			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			India			20			0.896


			Cerro de los Batallones 1			-3.78			40.18			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			17			0.8955


			Siwaliks L0074			72			33			-80.175			8.0175			8.327			\N			7.708			\N			Pakistan			5			0.8945


			Puente Minero			-1.0833			40.3667			-86			8.6			9			MN 11			8.2			MN 11			Spain			18			0.893


			Lomekwi 9			35.78595			3.86268			-30			3			3.4			\N			2.6			\N			Kenya			18			0.892


			Elekci			28.172			37.345			-76.5			7.65			8.2			MN 12			7.1			MN 12			Turkey			5			0.891


			Podpusk-Lebyazhje 2			77.988			51.3			-21.125			2.1125			2.275			MN 17			1.95			MN 17			Kazakhstan			6			0.89


			Digiba Dora			40.2365685			10.3888831			-57			5.7			5.7			\N			5.7			\N			Ethiopia			17			0.8895


			Xinan			112.18			34.6622222			-118.5			11.85			12.5			NMU 7			11.2			NMU 7			China			5			0.889


			Kishinev			28.85			47			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			7			0.887


			Koro Toro			18.882			15.969			-32.5			3.25			3.5			\N			3			\N			Chad			20			0.885


			Kulanutpes			70.5			50.167			-103.5			10.35			11.2			MN 9			9.5			MN 9			Kazakhstan			5			0.885


			Siwaliks Y0176			72			33			-81.585			8.1585			8.235			\N			8.082			\N			Pakistan			5			0.8845


			Udunginian FC			110			52			-30			3			3.4			MN 16			2.6			MN 16			Russia			21			0.8845


			Kosyakino			46.68			43.903			-47.5			4.75			5.3			MN 14			4.2			MN 14			Russia			17			0.884


			Librilla			-1.3532889			37.887954			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			5			0.884


			Sinap 34			32.64			40.55			-83.04			8.304			8.529			C4R.2R			8.079			C4R.2R			Turkey			5			0.8835


			Nurnus			44.4			40.3			-19.4			1.94			2.07			Pliocene			1.81			Pliocene			Armenia			5			0.883


			Kangatukuseo II			35.81389			3.864001			-25.2			2.52			2.57			\N			2.47			\N			Kenya			21			0.8825


			Yuxian-Danangou			114.726389			40.0933333			-30			3			3.4			MN 16			2.6			MN 16			China			5			0.882


			Arenas del Rey			-3.9			36.967			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			5			0.8805


			Sinap 108			32.7			40.54			-103.055			10.3055			10.834			C5N.2N			9.777			C5N.2N			Turkey			6			0.8805


			Adyrgan			80.2			43.05			-22.75			2.275			2.6			MN 17			1.95			MN 17			Kazakhstan			5			0.879


			Arroyo del Olivar			-3.65			40.3861			-161			16.1			17			MN 5			15.2			MN 5			Spain			5			0.879


			Petersbuch 14			11.1862984			48.9776779			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			5			0.8785


			Piram Island			78.8538889			20.3266667			-91.5			9.15			11.2			Tortonian			7.1			Tortonian			India			5			0.8785


			Kalimanci 4			23.1			42.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Bulgaria			5			0.878


			Siwaliks Y0285			72			33			-97.81			9.781			9.804			\N			9.758			\N			Pakistan			5			0.878


			Arkneti			43.51			42.13			-89.535			8.9535			9.88			Maeotian			8.027			Maeotian			Georgia			5			0.8775


			Kossom Bougoudi			18.667			16.333			-47.5			4.75			5.3			MN 14			4.2			MN 14			Chad			25			0.877


			Kalochoro IV			35.8456421			4.06975461			-24.65			2.465			2.53			\N			2.4			\N			Kenya			5			0.876


			Orrios 7			-1			40.35			-38			3.8			4.2			MN 15			3.4			MN 15			Spain			5			0.8755


			Sümeg			17.3			47			-101			10.1			11.2			MN 9			9			MN 10			Hungary			5			0.875


			Achladi			23.5			38.5			-71.5			7.15			9			MN 11			5.3			MN 13			Greece			5			0.8745


			Dongxiang-jiegou			103			35			-71.5			7.15			9			Baodean			5.3			Baodean			China			5			0.8745


			Guanghe-zhuangheji-LX200019			103.5			35.5			-71.5			7.15			9			Baodean			5.3			Baodean			China			5			0.8745


			Arroyo del Val VI			-1.4466			41.1756			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			5			0.874


			Butwal			82.5			28			-91.5			9.15			11.2			Tortonian			7.1			Tortonian			Nepal			5			0.874


			Siwaliks Y0726			72			33			-130.08			13.008			13.05			\N			12.966			\N			Pakistan			5			0.874


			La Higueruelas			-0.53			39.47			-30			3			3.4			MN 16			2.6			MN 16			Spain			5			0.8735


			Dikika			40.6667			11.05			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			20			0.873


			Kutsaj M			42.7			45.4			-118.5			11.85			12.2			Sarmatian			11.5			Sarmatian			Russia			5			0.873


			San Isidro			-3.7333333			40.4042			-161			16.1			17			MN 5			15.2			MN 5			Spain			5			0.873


			Lomekwi 1			35.81036			3.879187			-25.2			2.52			2.57			\N			2.47			\N			Kenya			22			0.871


			Buzhor 2			28.16			44.56			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			5			0.8705


			Arquillo 1			-1.1			40.4			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			23			0.8695


			Illieni			25.6083			45.8667			-30			3			3.4			MN 16			2.6			MN 16			Romania			5			0.868


			Nasechebun 1			35.81408			3.73877			-35			3.5			3.6			\N			3.4			\N			Kenya			5			0.867


			Siwaliks Y0324			72			33			-89.84			8.984			9.17			\N			8.798			\N			Pakistan			6			0.8665


			Shamar			106.192			50.104			-29.165			2.9165			3.158			Villanyian			2.675			Villanyian			Mongolia			22			0.866


			Zhangqiu-Balouhe			117.466667			36.6666667			-71.5			7.15			9			Baodean			5.3			Baodean			China			8			0.865


			Dera Bugti 5			69.15			29.033			-190			19			20			MN 3			18			MN 3			Pakistan			6			0.864


			Lomekwi 2			35.8125			3.87925			-26.1			2.61			2.7			\N			2.52			\N			Kenya			6			0.862


			Siwaliks Y0315			72			33			-92.68			9.268			9.28			\N			9.256			\N			Pakistan			6			0.86


			Kalimanci 3			23.1			42.5			-80.5			8.05			9			MN 11			7.1			MN 12			Bulgaria			6			0.8595


			Siwaliks Y0174			72			33			-83.475			8.3475			8.396			\N			8.299			\N			Pakistan			6			0.8595


			Siwaliks Y0399			72			33			-79.235			7.9235			7.945			\N			7.902			\N			Pakistan			7			0.859


			O'Donnell			-3.5903			40.4427778			-161			16.1			17			MN 5			15.2			MN 5			Spain			6			0.8585


			Yushe-YS156			112.9			37			-43.5			4.35			5.3			Gaozhuangian			3.4			Mazegouan			China			6			0.858


			Manchones 2			-1.4431			41.1738			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			6			0.857


			Upper Nawata (Lothagam)			36.05			2.9			-59.2			5.92			6.54			\N			5.3			\N			Kenya			43			0.8565


			Wudu-longjiagou			105			33.6666667			-71.5			7.15			9			Baodean			5.3			Baodean			China			30			0.8555


			Bala Deino			34.485			0.335			-22			2.2			2.59			Pliocene			1.81			Pliocene			Kenya			6			0.855


			Iaras-1			25.6			45.8667			-30			3			3.4			MN 16			2.6			MN 16			Romania			6			0.855


			Uyoma 12 (Rangoye)			34.3			0.317			-175			17.5			18			MN 4			17			MN 4			Kenya			6			0.853


			Amba West			40.4477549			10.4134283			-52			5.2			5.2			\N			5.2			\N			Ethiopia			23			0.852


			La Cantera			-1.0167			40.0667			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			6			0.852


			Karashigar			76.1166667			51.8666667			-138.5			13.85			15.2			MN 6			12.5			MN 6			Kazakhstan			8			0.8515


			Silata			23			41			-56.5			5.65			7.1			MN 13			4.2			MN 14			Greece			6			0.8515


			Vassiloudi (VSL)			23.3			40.3			-30.375			3.0375			3.4			Villanyian			2.675			Villanyian			Greece			6			0.851


			Villastar			-1.0166667			40.0166667			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			6			0.8505


			Siwaliks Y0606			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			7			0.8495


			Las Casiones			-1.117			40.433			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			23			0.849


			Ngorora 12			36.004			0.671			-91.5			9.15			11.2			Tortonian			7.1			Tortonian			Kenya			6			0.849


			Valdecebro 5			-1.033			40.35			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			6			0.8485


			Piedrabuena			-4.1			39.02			-30			3			3.4			MN 16			2.6			MN 16			Spain			6			0.843


			Udabno II			45.23			41.31			-90.44			9.044			9.55			Vallesian			8.538			Turolian			Georgia			6			0.843


			Beglia			8.78333333			34.4166667			-130			13			14.8			Serravallian			11.2			Serravallian			Tunisia			6			0.8425


			Klein Hadersdorf			16.6			48.6			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Austria			7			0.8415


			Adu Dora			40.2278137			10.3625418			-57			5.7			5.7			\N			5.7			\N			Ethiopia			7			0.8405


			Csakvar			18.5			47.4			-86			8.6			9			MN 11			8.2			MN 11			Hungary			23			0.84


			Yeni Eskihisar 1			28.077			37.317			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Turkey			7			0.8395


			Hezheng-hetuo-LX200023			103.1667			35.4667			-71.5			7.15			9			Baodean			5.3			Baodean			China			7			0.839


			Shoshamagai			33.7			-3.583			-53.3			5.33			7.1			Messinian			3.56			Zanclian			Tanzania			7			0.8375


			Siwaliks Y0917			72			33			-77.7			7.77			7.825			\N			7.715			\N			Pakistan			6			0.8365


			Ulan-Tologoj			106			46			-170.25			17.025			18.45			Burdigalian			15.6			Langhian			Mongolia			7			0.8345


			Matabaietu			40.55			10.75			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			23			0.834


			Youhe			109.5			34.5			-30			3			3.4			Mazegouan			2.6			Mazegouan			China			7			0.8305


			Morskaya 2			39.1009426			47.2888506			-71.5			7.15			9			Turolian			5.3			Turolian			Russia			7			0.83


			Puente de Toledo			-3.7			40.383			-161			16.1			17			MN 5			15.2			MN 5			Spain			8			0.83


			Siwaliks Y0019			72			33			-79.96			7.996			8.049			\N			7.943			\N			Pakistan			7			0.83


			Lower Nawata (Lothagam)			36.05			2.9			-69.9			6.99			7.44			\N			6.54			\N			Kenya			47			0.829


			Siwaliks Y0600			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			8			0.8285


			Sibilot 1			36.34536			3.706006			-37.7			3.77			3.94			\N			3.6			\N			Kenya			10			0.828


			Morourot			36			3.167			-161			16.1			17			MN 5			15.2			MN 5			Kenya			8			0.8275


			Baccinello V2			11.1			42.7			-76.5			7.65			8.2			MN 12			7.1			MN 12			Italy			7			0.8265


			Siwaliks L0082			72			33			-72.68			7.268			7.325			\N			7.211			\N			Pakistan			9			0.8265


			Nyakach 8 (Kadianga West)			34.934			0.384			-130			13			14.8			Serravallian			11.2			Serravallian			Kenya			9			0.826


			Siwaliks Y0946			72			33			-77.64			7.764			7.805			\N			7.723			\N			Pakistan			7			0.826


			Udunga			105.9			51.4			-32			3.2			3.4			MN 16			3			MN 16			Russia			28			0.8255


			Siwaliks Y0542			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			7			0.825


			La Alberca			-0.6			38			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			7			0.8225


			Chang Chia Chuang			112.990278			37.0422222			-71.5			7.15			9			Baodean			5.3			Baodean			China			7			0.822


			Siwaliks Y0535			72			33			-83.74			8.374			8.462			\N			8.286			\N			Pakistan			8			0.8205


			Kalimantsi-Pehtsata			23.1			42.5			-76.5			7.65			8.2			MN 12			7.1			MN 12			Bulgaria			7			0.82


			Sibilot 3			36.34588			3.769303			-35			3.5			3.6			\N			3.4			\N			Kenya			8			0.82


			Masia del Barbo 2B			-1.095			40.369			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			7			0.8195


			Selim-Dzhevar			66.2			53.5			-30.375			3.0375			3.4			Villanyian			2.675			Villanyian			Kazakhstan			9			0.819


			Lomekwi 4			35.80222			3.875			-29.6			2.96			3.4			\N			2.52			\N			Kenya			27			0.8175


			Irrawaddy 1			94.1			22.9333			-82.5			8.25			11.2			Vallesian			5.3			Turolian			Burma			27			0.815


			Petersbuch 6			11.2			48.9911			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Germany			8			0.8145


			Siwaliks Y0578			72			33			-96.3			9.63			10.043			\N			9.217			\N			Pakistan			9			0.8145


			Yushe-Mazegou			113			37			-30			3			3.4			Mazegouan			2.6			Mazegouan			China			8			0.8145


			Siwaliks Y0539			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			9			0.814


			Bahrel Ghazal			18.867			15.967			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Chad			8			0.812


			Siwaliks Y0581			72			33			-69.715			6.9715			7.009			\N			6.934			\N			Pakistan			9			0.812


			Saitune Dora			40.3084946			10.2676274			-55.7			5.57			5.6			\N			5.54			\N			Ethiopia			25			0.8115


			Sarikol Tepe (Sinap 82)			32.71			40.56			-22.75			2.275			2.6			MN 17			1.95			MN 17			Turkey			8			0.809


			Dorkovo			24.1333			42.0333			-47.5			4.75			5.3			MN 14			4.2			MN 14			Bulgaria			8			0.8085


			Lintong-lengshuigou			109.3			34.1			-118.5			11.85			12.5			NMU 7			11.2			NMU 7			China			9			0.8085


			Alcoy-Mina			-0.4771982			38.7020091			-47.5			4.75			5.3			MN 14			4.2			MN 14			Spain			8			0.808


			Guonigou			103.75			35.8333333			-103.5			10.35			11.2			NMU 8			9.5			NMU 8			China			10			0.808


			Laetoli_9			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			8			0.8075


			Kalfa			29.23			46.54			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			24			0.807


			Fort Ternan 2 (Serek)			35.3513889			-0.2180556			-130			13			14.8			Serravallian			11.2			Serravallian			Kenya			8			0.8065


			Paseo de la Esparanza (Madrid)			-3.6833333			40.4			-161			16.1			17			MN 5			15.2			MN 5			Spain			8			0.8055


			Kada Hadar			40.4942322			11.1069895			-27.9			2.79			2.88			\N			2.7			\N			Ethiopia			25			0.8035


			Ledi-Geraru			40.7043457			11.2834673			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			9			0.8035


			Kos			27.289			36.893			-39.875			3.9875			5.3			MN 14			2.675			Villanyian			Greece			9			0.803


			Fiume Santo			8.3			40.8			-76.5			7.65			8.2			MN 12			7.1			MN 12			Italy			8			0.802


			Megalo Emvolon (MEV)			22.45			40.3			-38			3.8			4.2			MN 15			3.4			MN 15			Greece			10			0.8015


			Cornillet 3			6.18616104			43.8684457			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			8			0.8


			Monte Bamboli			10.7			43.2			-80.5			8.05			9			MN 11			7.1			MN 12			Italy			8			0.798


			Lomekwi 5			35.75723			3.861551			-29.6			2.96			3.4			\N			2.52			\N			Kenya			30			0.7975


			Alayla			40.2731323			10.2716812			-57			5.7			5.7			\N			5.7			\N			Ethiopia			25			0.797


			Siwaliks Y0191			72			33			-92.32			9.232			9.308			\N			9.156			\N			Pakistan			8			0.795


			Kuseralee			40.253			10.303			-52			5.2			5.2			\N			5.2			\N			Ethiopia			28			0.7925


			Nyakach 10 (Kaimogool North)			35.017			0.351			-130			13			14.8			Serravallian			11.2			Serravallian			Kenya			8			0.7925


			Albertine 10			30.533			1.083			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Uganda			10			0.792


			Somosaguas Norte			-3.7886111			40.4308333			-146			14.6			18			Aragonian			11.2			Aragonian			Spain			9			0.792


			Siwaliks Y0599			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			10			0.7915


			Laetoli_10W			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			9			0.7895


			Gusinyy perelyot			67.833			50.25			-62			6.2			7.1			MN 13			5.3			MN 13			Kazakhstan			27			0.7885


			Fugu-Laogaochuan-miaoliang			111			39			-62			6.2			7.1			MN 13			5.3			MN 13			China			11			0.788


			Ravin des Zouaves 1			22.95			41			-92.5			9.25			9.5			MN 10			9			MN 10			Greece			8			0.788


			Alhambra-T?neles			-3.7226057			40.4047386			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			9			0.7865


			Atavaska			28.8			47			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			9			0.785


			Guanghe-sigou			103.5			35.4833333			-92.5			9.25			9.5			MN 10			9			MN 10			China			10			0.7845


			Laetoli_8			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			9			0.7845


			Magway			95.1116667			20.1097222			-92.5			9.25			9.5			MN 10			9			MN 10			Burma			9			0.784


			Estaci?n Imperial (Madrid)			-3.6833333			40.4			-161			16.1			17			MN 5			15.2			MN 5			Spain			10			0.78


			Moratines			-3.5			40.5			-161			16.1			17			MN 5			15.2			MN 5			Spain			9			0.778


			Tha Chang 2			102.333			15			-62			6.2			7.1			MN 13			5.3			MN 13			Thailand			10			0.778


			Siwaliks Y0258			72			33			-100.955			10.0955			10.13			\N			10.061			\N			Pakistan			12			0.7755


			Ekora			36.417			2.5			-38			3.8			4.2			MN 15			3.4			MN 15			Kenya			9			0.775


			Montopoli			11			43.5			-22			2.2			2.59			Pliocene			1.81			Pliocene			Italy			11			0.775


			Omo 4			37			6			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			9			0.7745


			Laetoli_7			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			9			0.7695


			Usno			36			4.5			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			28			0.7695


			Stavropol-Kavkazskij			42.1			45			-22			2.2			2.59			Pliocene			1.81			Pliocene			Russia			10			0.7675


			Negev			35			31			-185			18.5			20			MN 3			17			MN 4			Israel			11			0.767


			Gebel Zelten			20			28.5			-176.5			17.65			20.5			Burdigalian			14.8			Langhian			Libya			29			0.765


			Manchones 1			-1.4431			41.1738			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			12			0.764


			Costa S. Giacomo			14.4167			42			-22			2.2			2.59			Pliocene			1.81			Pliocene			Italy			11			0.7595


			Aktau Mountain			79			44.4			-166			16.6			18			MN 4			15.2			MN 5			Kazakhstan			13			0.757


			Siwaliks Y0221			72			33			-92.675			9.2675			9.281			\N			9.254			\N			Pakistan			11			0.753


			Siwaliks Y0491			72			33			-137.65			13.765			13.875			\N			13.655			\N			Pakistan			11			0.753


			Kipsaramon 2			35.801			0.751			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			12			0.752


			Huélago			-3.25			37.417			-30			3			3.4			MN 16			2.6			MN 16			Spain			11			0.751


			Ardic-Mordogan			28.633			38.533			-147.5			14.75			17			MN 5			12.5			MN 6			Turkey			11			0.7505


			Paseo de las Acacias (Madrid)			-3.6833333			40.4			-161			16.1			17			MN 5			15.2			MN 5			Spain			11			0.7505


			Koobi Fora Ridge 2			36.30093			3.956298			-19.3			1.93			2			\N			1.86			\N			Kenya			45			0.748


			Fort Ternan			35.35			-0.2166667			-137.5			13.75			13.8			\N			13.7			\N			Kenya			27			0.747


			Laetoli_2			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			11			0.744


			Il Naibar 3			36.3158			4.055			-30.2			3.02			3.4			\N			2.64			\N			Kenya			34			0.743


			El Rincon			-1.633			38.917			-30			3			3.4			MN 16			2.6			MN 16			Spain			11			0.7425


			Los Nogales			-3.7089264			40.4026879			-161			16.1			17			MN 5			15.2			MN 5			Spain			12			0.738


			Kanapoi			36			2.5			-41.2			4.12			4.17			\N			4.07			\N			Kenya			32			0.7345


			Gravitelli			15.5			38.2			-62			6.2			7.1			MN 13			5.3			MN 13			Italy			11			0.731


			La Barranca			-4.017			40.75			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			11			0.7285


			Kuruksaj			69.7			38.4			-26.75			2.675			2.917			Villanyian			2.433			Villanyian			Tajikistan			30			0.7275


			Lomekwi 10			35.7865			3.863202			-30			3			3.4			\N			2.6			\N			Kenya			16			0.7265


			Khirgis-Nur II			93.4			49.2			-44			4.4			4.6			Kimmerian			4.2			Kimmerian			Mongolia			17			0.7235


			Gaozhuang			113.119			37.2866667			-43.5			4.35			5.3			MN 14			3.4			MN 15			China			12			0.7225


			Laetoli_6			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			12			0.7225


			Tunggur-WC			112.661944			43.5491667			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			14			0.7185


			La Tarumba I			1.97083333			41.5544444			-92.885			9.2885			9.428			C4AR.2R			9.149			C4AR.2R			Spain			14			0.7165


			Yushe-hounao			112.9			37			-62			6.2			7.1			MN 13			5.3			MN 13			China			12			0.714


			Ain Brimba			9			33			-30			3			3.4			MN 16			2.6			MN 16			Tunisia			12			0.7135


			Dafnero (DFN)			21.3			40.15			-22.75			2.275			2.6			MN 17			1.95			MN 17			Greece			12			0.713


			Pegu beds			94.5			22			-193			19.3			23.8			MN 1			14.8			MN 5			Burma			13			0.7105


			Siwaliks Y0251			72			33			-99.575			9.9575			9.983			\N			9.932			\N			Pakistan			13			0.71


			Yulafli (CY)			27.8294444			41.2036111			-92.5			9.25			9.5			MN 10			9			MN 10			Turkey			12			0.7095


			Galili 1			40			10			-44.65			4.465			5.33			Zanclian			3.6			Zanclean			Ethiopia			12			0.707


			Chiwondo (Mwimbi North)			34.0666667			-11.1			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Malawi			13			0.7065


			Hata (Bouri Fm.)			40.5686111			10.2661111			-25			2.5			2.5			\N			2.5			\N			Ethiopia			34			0.7045


			Apak (Lothagam)			36.05			2.9			-47.5			4.75			5.3			\N			4.2			\N			Kenya			34			0.704


			Kopala 2			79			43.4			-25.545			2.5545			2.917			Villanyian			2.192			Villanyian			Kazakhstan			19			0.7035


			Toros-Menalla			16.258			16.242			-62			6.2			7.1			MN 13			5.3			MN 13			Chad			32			0.7035


			Yushe-Gaozhuang			113			37			-43.5			4.35			5.3			MN 14			3.4			MN 15			China			13			0.697


			Siwaliks Y0260			72			33			-91.88			9.188			9.2			\N			9.176			\N			Pakistan			13			0.696


			Hezheng-heilingding-LX200035			103.1667			35.3333			-71.5			7.15			9			Baodean			5.3			Baodean			China			17			0.6955


			Manonga 1			33.733			-3.9			-62			6.2			7.1			Messinian			5.3			Messinian			Tanzania			12			0.6895


			Charmoille			7.217			47.433			-103.5			10.35			11.2			MN 9			9.5			MN 9			Switzerland			15			0.6885


			Omo 3			37			6			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			14			0.6885


			Tibet_Zanda			79.8480556			31.5652778			-38.5			3.85			4.2			\N			3.5			\N			China			14			0.684


			Asa Koma			40.2331352			10.3035192			-57			5.7			5.7			\N			5.7			\N			Ethiopia			41			0.6835


			Siwaliks Y0545			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			16			0.6805


			Ngorora			36			0.667			-98			9.8			12.5			MN7-8			7.1			MN 12			Kenya			14			0.68


			Gerakarou 1 (GER)			23.4			40.38			-30.375			3.0375			3.4			Villanyian			2.675			Villanyian			Greece			16			0.6795


			Siwaliks Y0314			72			33			-92.44			9.244			9.253			\N			9.235			\N			Pakistan			15			0.678


			Capeni			25.55			46.0167			-38			3.8			4.2			MN 15			3.4			MN 15			Romania			14			0.6775


			Piera			1.7432683			41.5179711			-86			8.6			9			MN 11			8.2			MN 11			Spain			14			0.6775


			Podpusk-Lebyazhje			77.988			51.3			-22.75			2.275			2.6			MN 17			1.95			MN 17			Kazakhstan			15			0.6775


			Malushteni			28.08			46.13			-38			3.8			4.2			MN 15			3.4			MN 15			Romania			15			0.6755


			Siwaliks Y0311			72			33			-100.04			10.004			10.039			\N			9.969			\N			Pakistan			41			0.674


			Siwaliks Y0450			72			33			-101.55			10.155			10.215			\N			10.095			\N			Pakistan			19			0.6715


			Kalkaman lake			76.5			51.7			-161			16.1			17			MN 5			15.2			MN 5			Kazakhstan			17			0.665


			Polgardi			18.3			47			-67.5			6.75			8.2			MN 12			5.3			MN 13			Hungary			15			0.6645


			Volax (VOL)			25.3			41.15			-22.75			2.275			2.6			MN 17			1.95			MN 17			Greece			15			0.6605


			Ileret 1			36.30947			4.280143			-22.6			2.26			2.64			\N			1.88			\N			Kenya			15			0.66


			Hezheng-laogou			103.416667			36.4666667			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			15			0.655


			Rusinga (kiahera hill)			34.151			0.401			-175			17.5			18			MN 4			17			MN 4			Kenya			18			0.654


			Muselievo			24.4			43.3			-38			3.8			4.2			MN 15			3.4			MN 15			Bulgaria			16			0.653


			Paracuellos 5			-3.5			40.5			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			15			0.652


			Omo 1			37			6			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			15			0.6465


			La Hidroelectrica Madrid			-3.43			40.25			-161			16.1			17			MN 5			15.2			MN 5			Spain			15			0.6395


			Lomekwi			35.75723			3.851551			-29.85			2.985			3.44			\N			2.53			\N			Kenya			21			0.6395


			Siwaliks Y0317			72			33			-91.745			9.1745			9.197			\N			9.152			\N			Pakistan			19			0.639


			Siwaliks Y0647			72			33			-122.97			12.297			12.324			\N			12.27			\N			Pakistan			20			0.639


			Albertine 2			30.833			1.833			-39.6			3.96			5.33			Zanclian			2.59			Zanclian			Uganda			20			0.6375


			Paracuellos 3			-1.5			41.3			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			17			0.636


			Crevillente 2			-0.5			38.4			-86			8.6			9			MN 11			8.2			MN 11			Spain			16			0.6345


			Montredon			3.367			44.4			-92.5			9.25			9.5			MN 10			9			MN 10			France			17			0.6345


			Kolle			19			16.333			-47.5			4.75			5.3			MN 14			4.2			MN 14			Chad			17			0.634


			Costa San Giacomo FU			13.7833333			42.65			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Italy			17			0.6325


			Yakkabed			69.211			38.583			-19.075			1.9075			2.005			Pliocene			1.81			Pliocene			Tajikistan			17			0.631


			Denen Dora (Hadar)			40.4942322			11.1069895			-31.9			3.19			3.2			\N			3.18			\N			Ethiopia			43			0.626


			Sesklon (SES)			22.45			39.15			-22.75			2.275			2.6			MN 17			1.95			MN 17			Greece			20			0.617


			Dera Bugti 6			69.15			29.033			-175			17.5			18			MN 4			17			MN 4			Pakistan			21			0.615


			Pardines			3.1			45.3			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			17			0.615


			Lukeino			35.867			0.75			-62			6.2			7.1			Messinian			5.3			Messinian			Kenya			19			0.6135


			Il Naibar 2			36.2937			4.08272			-35			3.5			3.6			\N			3.4			\N			Kenya			22			0.611


			Odessa Catacombs			30.8			46.5			-38			3.8			4.2			MN 15			3.4			MN 15			Ukraine			22			0.61


			Kipsaramon 1			35.8			0.75			-138.5			13.85			15.2			MN 6			12.5			MN 6			Kenya			19			0.6085


			Liventsovka (Rostov-on-Don)			40			47			-20.405			2.0405			2.131			Villanyian			1.95			Villanyian			Russia			18			0.6075


			Siwaliks Y0211			72			33			-92.42			9.242			9.25			\N			9.234			\N			Pakistan			18			0.6065


			Southern Allia Bay Plains			36.264			3.634			-41.45			4.145			4.35			\N			3.94			\N			Kenya			21			0.6035


			Gulyazi			30.183			38.27			-30			3			3.4			MN 16			2.6			MN 16			Turkey			18			0.6025


			Buzhor 1			28.16			46.56			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			19			0.597


			Los Valles de Fuentidue?a			-4.2			41			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			22			0.5945


			Sihong-songlinzhuang			118.25			33.3			-175			17.5			18			MN 4			17			MN 4			China			17			0.5945


			Siwaliks Y0227			72			33			-92.91			9.291			9.305			\N			9.277			\N			Pakistan			20			0.5935


			Galili 2			40			10			-44.65			4.465			5.33			Zanclian			3.6			Zanclean			Ethiopia			19			0.5915


			Laetoli_Upper Laetolil Beds			35.1667			-3.25			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			47			0.5885


			Puente de Vallecas			-3.5			40.2			-161			16.1			17			MN 5			15.2			MN 5			Spain			19			0.5865


			Nurpur			77			32			-62			6.2			7.1			Messinian			5.3			Messinian			India			21			0.585


			Montopoli FU			10.7333333			43.6666667			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Italy			20			0.584


			Omo 2			37			6			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			18			0.582


			Siwaliks Y0310			72			33			-92.61			9.261			9.274			\N			9.248			\N			Pakistan			20			0.5805


			Ain Boucherit			4.136			35.419			-22.75			2.275			2.6			MN 17			1.95			MN 17			Algeria			21			0.5705


			Albertine 1			31			2			-62			6.2			7.1			Messinian			5.3			Messinian			Uganda			26			0.569


			South Turkwell			35.88213			3.141143			-36.7			3.67			3.94			\N			3.4			\N			Kenya			24			0.568


			Karari Ridge 2			36.36159			4.073781			-19.4			1.94			2			\N			1.88			\N			Kenya			60			0.5615


			Siwaliks Y0182			72			33			-91.59			9.159			9.17			\N			9.148			\N			Pakistan			28			0.551


			Makapansgat 4			29.1666667			-24.150278			-22			2.2			2.59			Pliocene			1.81			Pliocene			South Africa			23			0.5485


			Horizon Indet (Lothagam)			36.05			2.9			-48.5			4.85			7.1			Messinian			2.6			Piacenzian			Kenya			24			0.5465


			Graunceanu			26			46			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Romania			22			0.5435


			Ahl al Oughlam			-7.55			33.567			-20.05			2.005			2.2			Gelasian			1.81			Gelasian			Morocco			42			0.54


			Villaroya			-2.04			42.08			-30			3			3.4			MN 16			2.6			MN 16			Spain			23			0.523


			Saint Vallier Banc LD3			4.8167			45.1667			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			23			0.521


			Galili 4			40			10			-44.65			4.465			5.33			Zanclian			3.6			Zanclean			Ethiopia			26			0.5175


			Castell de Barbera			2.1417			41.525			-110			11			12.5			MN7-8			9.5			MN 9			Spain			23			0.515


			Sibilot 4			36.2919617			3.67789151			-30.2			3.02			3.4			\N			2.64			\N			Kenya			32			0.5145


			Terrassa			2			41.567			-92.5			9.25			9.5			MN 10			9			MN 10			Spain			23			0.5125


			La Puebla de Valverde			-0.9			40.2			-22.75			2.275			2.6			MN 17			1.95			MN 17			Spain			23			0.5105


			Kaiyumung			36.0557556			2.90189576			-34.5			3.45			3.9			\N			3			\N			Kenya			26			0.4945


			Perpignan			2.883			42.683			-38			3.8			4.2			MN 15			3.4			MN 15			France			26			0.4865


			Amba East			40.4539025			10.405894			-52			5.2			5.2			\N			5.2			\N			Ethiopia			30			0.473


			Shungura E			36.003			5.003			-23.6			2.36			2.4			\N			2.32			\N			Ethiopia			33			0.4565


			Longdan			103.5			35.5166667			-22.75			2.275			2.6			MN 17			1.95			MN 17			China			29			0.44


			Gargano			16			41.833			-56.5			5.65			7.1			MN 13			4.2			MN 14			Italy			5			0.4385


			Mangyshlak			52.5			44			-190			19			22.8			MN 2			15.2			MN 5			Kazakhstan			8			0.4375


			Etouaires			3.25			45.55			-30			3			3.4			MN 16			2.6			MN 16			France			30			0.4365


			Hostalets de Pierola Inferior			1.7659521			41.5341644			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			29			0.4305


			Kopala 1			79			43.4			-29.165			2.9165			3.158			Villanyian			2.675			Villanyian			Kazakhstan			6			0.43


			Yangyuan-Hongyanangou			114.1			40.1			-30			3			3.4			MN 16			2.6			MN 16			China			5			0.4285


			Chemeron			36			0.667			-35.7			3.57			5.33			Pliocene			1.81			Gelasian			Kenya			34			0.423


			Langebaanweg (LQSM + MPPM)			18.15			-32.966667			-51.5			5.15			5.15			\N			5.15			\N			South Africa			32			0.4225


			Nyanza 8 (Koru 20)			35.271			0.188			-190			19			20			MN 3			18			MN 3			Kenya			5			0.4205


			Tunggur-Moergen			112			43			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			32			0.42


			Karungu			34.15			0.833			-175			17.5			18			MN 4			17			MN 4			Kenya			6			0.4195


			Lanzhou-zhangjiaping			104			36			-214			21.4			22.8			NMU 2-3			20			NMU 2-3			China			5			0.4185


			Siwaliks L0102			72			33			-33.045			3.3045			3.373			\N			3.236			\N			Pakistan			5			0.4175


			Tieersihabahe			88.4667			46.6702778			-138.5			13.85			15.2			MN 6			12.5			MN 6			China			7			0.4155


			Kromidovo 2			23.367			41.45			-76.5			7.65			8.2			MN 12			7.1			MN 12			Bulgaria			5			0.4125


			Siwaliks L0073			72			33			-80.175			8.0175			8.327			\N			7.708			\N			Pakistan			5			0.412


			Siwaliks Y0728			72			33			-102.91			10.291			10.33			\N			10.252			\N			Pakistan			5			0.412


			Solera			-1.4377			41.1694			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			5			0.409


			Klochnevo 1 Eopleisto			107.55			52.45			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Russia			5			0.4075


			Viehhausen			11.96			48.98			-147.5			14.75			17			MN 5			12.5			MN 6			Germany			5			0.406


			Dolnice			12.367			50.133			-175			17.5			18			MN 4			17			MN 4			Czech Republic			5			0.4055


			Nyanza 15 (Legetet 21)			35.274			0.191			-190			19			20			MN 3			18			MN 3			Kenya			5			0.4055


			Siwaliks Y0061			72			33			-114.555			11.4555			11.499			\N			11.412			\N			Pakistan			5			0.4055


			Siwaliks Y0935			72			33			-73.245			7.3245			7.346			\N			7.303			\N			Pakistan			5			0.4055


			Siwaliks Y0941			72			33			-72.96			7.296			7.332			\N			7.26			\N			Pakistan			5			0.405


			Devinska Nova Ves - Bonanza			17.0167			48.2			-138.5			13.85			15.2			MN 6			12.5			MN 6			Slovakia			5			0.4045


			Khirgis-Nur I-Oshin			93.4			49.2			-177.665			17.7665			19.133			Burdigalian			16.4			Burdigalian			Mongolia			5			0.403


			Nyanza 7 (Koru 16)			35.271			0.188			-190			19			20			MN 3			18			MN 3			Kenya			5			0.403


			Siwaliks Y0270			72			33			-93.35			9.335			9.366			MN 10			9.304			\N			Pakistan			6			0.4025


			Aramis (Lower)			40.4457378			10.4770933			-44			4.4			4.4			\N			4.4			\N			Ethiopia			32			0.402


			Candir (Loc. 3)			33.4867			40.245			-136.61			13.661			14.059			C5ACN			13.263			C5ABN			Turkey			31			0.402


			Salmendingen			9.1			48.35			-97			9.7			11.2			MN 9			8.2			MN 11			Germany			5			0.4005


			Vermes 1			7.47805556			47.3286111			-161			16.1			17			MN 5			15.2			MN 5			Switzerland			5			0.4005


			Makapansgat			29.1666667			-24.15			-34			3.4			4.2			MN 15			2.6			MN 16			South Africa			5			0.3995


			Siwaliks Y0034			72			33			-81.43			8.143			8.374			\N			7.912			\N			Pakistan			5			0.3995


			Dera Bugti 3bis			69			29			-221.5			22.15			23.8			Aquitanian			20.5			Aquitanian			Pakistan			6			0.399


			Elgg			8.867			47.5			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			5			0.399


			Nyakach 9 (Kaimogool East)			35.017			0.35			-130			13			14.8			Serravallian			11.2			Serravallian			Kenya			5			0.399


			Auchas			16.7692			-28.3249			-190			19			20			MN 3			18			MN 3			Namibia			5			0.398


			Napak IX			34.1833333			2.1			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Uganda			6			0.398


			Richevoltes			0.53712845			43.9393159			-190			19			20			MN 3			18			MN 3			France			5			0.398


			Schernham b. Haag			13.6106			48.1778			-92.5			9.25			9.5			MN 10			9			MN 10			Austria			5			0.398


			Can Almirall			2.1699187			41.387917			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			5			0.3975


			Enghausen			12.27			48.09			-161			16.1			17			MN 5			15.2			MN 5			Germany			5			0.3975


			Venta del Moro			-0.4			39.4			-62			6.2			7.1			MN 13			5.3			MN 13			Spain			34			0.3975


			Chatzloch			7.85			46.9811111			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			5			0.397


			Gisseltshausen 1a			12.0297			48.1969			-138.5			13.85			15.2			MN 6			12.5			MN 6			Germany			5			0.397


			Fangxian			110.7			32.1			-118.5			11.85			12.5			NMU 7			11.2			NMU 7			China			5			0.3965


			Huai Siew			100.2936			19.1881			-145.5			14.55			17.633			Miocene			11.467			Miocene			Thailand			5			0.3965


			La Cisterniga			-4.681			41.617			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			5			0.396


			Agreda			-1.933			41.85			-190			19			20			MN 3			18			MN 3			Spain			5			0.3955


			Dinotheriensande			8			49			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			5			0.3955


			Siwaliks Y0943			72			33			-73.245			7.3245			7.346			\N			7.303			\N			Pakistan			6			0.395


			Ban San Klang			100.4531			19.1831			-145.5			14.55			17.633			Miocene			11.467			Miocene			Thailand			5			0.3945


			Saint Vallier			4.817			45.167			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			32			0.3945


			Yeni Eskihisar 2			28.067			37.3			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Turkey			5			0.3945


			Tologoian FC			108.9			52.0025			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Russia			6			0.394


			Tunggur- DA			112.631111			43.5427778			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			5			0.3935


			Braila			28.2080556			45.525			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			5			0.393


			Covrigi			23.167			44.75			-30			3			3.4			MN 16			2.6			MN 16			Romania			5			0.393


			Nyanza 12 (Legetet 11)			35.272			0.189			-190			19			20			MN 3			18			MN 3			Kenya			6			0.393


			Danghe-xishuigou			95			39.5			-192.395			19.2395			20.162			C6N			18.317			C5EN			China			5			0.3925


			Krimni (KRI)			23.3			40.3			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Greece			5			0.3925


			Sibilot 2			36.32322			3.709952			-36.7			3.67			3.94			\N			3.4			\N			Kenya			5			0.3925


			Siwaliks Y0714			72			33			-127.245			12.7245			12.756			\N			12.693			\N			Pakistan			5			0.3925


			Polylakkos			21.2			40.15			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Greece			5			0.392


			Siwaliks Y0947			72			33			-77.65			7.765			7.842			\N			7.688			\N			Pakistan			6			0.392


			Milestii Mici			28.7963889			46.8997222			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			5			0.3915


			Paracuellos 2			-3.7003454			40.4166909			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			5			0.3915


			Siwaliks Y0216			72			33			-95.08			9.508			9.59			\N			9.426			\N			Pakistan			5			0.3915


			Chavaignes MN3/5			0.0369747			47.5410295			-176			17.6			20			MN 3			15.2			MN 5			France			5			0.391


			Crastes			0.733			43.733			-161			16.1			17			MN 5			15.2			MN 5			France			5			0.391


			Oeschgraben			7.9			47.0191667			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			5			0.391


			Siwaliks Y0445			72			33			-86.35			8.635			8.672			\N			8.598			\N			Pakistan			5			0.391


			Tourkovounia 3-5			23.45			38.5			-26.75			2.675			3.4			MN 16			1.95			MN 17			Greece			5			0.391


			Alikes (ALK)			22.45			39.15			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Greece			8			0.3905


			Can Ponsic I			2.0736			41.5388889			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			31			0.3905


			Laetoli_12			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			5			0.3905


			Moraleja de Enmedio			-3.8614119			40.2603291			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			6			0.3905


			Qaidam-Olongbuluk			97.3333333			37			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			5			0.3905


			Siwaliks Y0236			72			33			-95.565			9.5565			9.604			\N			9.509			\N			Pakistan			5			0.3905


			Siwaliks Y0388			72			33			-86.79			8.679			8.71			\N			8.648			\N			Pakistan			5			0.3905


			Siwaliks Y0710			72			33			-129.7			12.97			13.009			\N			12.931			\N			Pakistan			5			0.3905


			Zhevakhova Gora			30.767			46.583			-19.4			1.94			2.07			Pliocene			1.81			Pliocene			Ukraine			5			0.3905


			Akcahisar 1			27.626			38.058			-175			17.5			18			MN 4			17			MN 4			Turkey			5			0.39


			Akzhal			82.333			48.5			-141			14.1			17			MN 5			11.2			MN7-8			Kazakhstan			6			0.39


			Siwaliks Y0033			72			33			-80.05			8.005			8.049			\N			7.961			\N			Pakistan			5			0.39


			Siwaliks Y0910			72			33			-69.745			6.9745			7.009			\N			6.94			\N			Pakistan			6			0.39


			Tulchin			29			48.5			-24.6			2.46			2.59			Pliocene			2.33			Pliocene			Ukraine			5			0.39


			Vcelare 2			20.7833333			48.6			-30			3			3.4			MN 16			2.6			MN 16			Slovakia			5			0.39


			Zasukhino 2			107			52			-22.75			2.275			2.6			MN 17			1.95			MN 17			Russia			5			0.39


			Zhdanov			37.2			47.2			-19.4			1.94			2.07			Pliocene			1.81			Pliocene			Ukraine			5			0.39


			Gona Western Margin 5			40.3167			11.1333			-37.93			3.793			4.033			C2AR			3.553			C2AR			Ethiopia			5			0.3895


			Jara-Borkana			40.2516747			10.5256193			-60			6			6			\N			6			\N			Ethiopia			6			0.3895


			Siwaliks Y0239			72			33			-92.315			9.2315			9.232			\N			9.231			\N			Pakistan			5			0.3895


			Siwaliks Y0596			72			33			-100.445			10.0445			10.087			\N			10.002			\N			Pakistan			6			0.3895


			Siwaliks Y0691			72			33			-130.425			13.0425			13.094			\N			12.991			\N			Pakistan			5			0.3895


			Gona Western Margin 3			40.3167			11.15			-43.485			4.3485			4.432			C3N.2N			4.265			C3N.2N			Ethiopia			5			0.389


			Kesem-Kebena 1			40			9.5			-22			2.2			2.59			Pliocene			1.81			Pliocene			Ethiopia			5			0.389


			Channay-sur-Lathan MN3/5			0.2630479			47.4796598			-176			17.6			20			MN 3			15.2			MN 5			France			5			0.3885


			Groserea			23.4833			44.7167			-30			3			3.4			MN 16			2.6			MN 16			Romania			5			0.3885


			Junggar-Ganqikairixi			89			46			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			5			0.3885


			Rusinga (R7)			34.169			0.384			-175			17.5			18			MN 4			17			MN 4			Kenya			5			0.3885


			Otovasca			27.6633333			47.425			-103.5			10.35			11.2			MN 9			9.5			MN 9			Moldova			5			0.388


			Dege			98.667			31.833			-20.05			2.005			2.2			Pliocene			1.81			Pliocene			China			5			0.3875


			Gödöllö			19.367			47.6			-47.5			4.75			5.3			MN 14			4.2			MN 14			Hungary			5			0.3875


			Minhe-lierbao			102.8			36.6			-118.5			11.85			12.5			NMU 7			11.2			NMU 7			China			5			0.3875


			Siwaliks Y0166			72			33			-87.215			8.7215			8.749			\N			8.694			\N			Pakistan			7			0.3875


			Tavers			1.45			47.7			-175			17.5			18			MN 4			17			MN 4			France			6			0.3875


			Albertine 12			30.5			1.5			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Congo: Democratic republic of (prev. Zaire)			5			0.387


			Auverse MN3/5			0.05			47.517			-176			17.6			20			MN 3			15.2			MN 5			France			5			0.387


			Celleneuve			3.5			43.5			-47.5			4.75			5.3			MN 14			4.2			MN 14			France			5			0.387


			Oberdorf 4 (O4)			15.1513889			47.0752778			-175			17.5			18			MN 4			17			MN 4			Austria			7			0.387


			Siwaliks Y0609			72			33			-87.705			8.7705			8.837			\N			8.704			\N			Pakistan			5			0.3865


			Akzhar svita			84.95			47.4025			-238			23.8			23.8			MN 1			23.8			MN 1			Kazakhstan			5			0.386


			Gundersheim 1			8.12			49.7			-30			3			3.4			MN 16			2.6			MN 16			Germany			5			0.386


			Siwaliks Y0090			72			33			-79.725			7.9725			8.049			\N			7.896			\N			Pakistan			5			0.386


			Charyn upper			79.4			43.6			-23.125			2.3125			2.433			Villanyian			2.192			Villanyian			Kazakhstan			5			0.3855


			Gulizindon			69.417			38.237			-19.4			1.94			2.07			Pliocene			1.81			Pliocene			Tajikistan			5			0.3855


			Valtorres			-1.7216			41.2936			-175			17.5			18			MN 4			17			MN 4			Spain			5			0.3855


			Laimering 3			11.05			48.23			-147.5			14.75			17			MN 5			12.5			MN 6			Germany			5			0.385


			Siwaliks L0072			72			33			-72.215			7.2215			7.36			\N			7.083			\N			Pakistan			6			0.385


			Marcoin			3.05			45.867			-214			21.4			22.8			MN 2			20			MN 2			France			6			0.3845


			Pontigné MN3/5			-0.0410218			47.5475877			-176			17.6			20			MN 3			15.2			MN 5			France			5			0.3845


			EDAR8			2.13765621			41.5347319			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			5			0.384


			Siwaliks Y0161			72			33			-92.93			9.293			9.305			\N			9.281			\N			Pakistan			5			0.3835


			Nachola			36.66			1.53			-170			17			19			\N			15			\N			Kenya			6			0.383


			Siwaliks Y0572			72			33			-102.915			10.2915			10.359			\N			10.224			\N			Pakistan			5			0.383


			Siwaliks Y0908			72			33			-67.79			6.779			6.81			\N			6.748			\N			Pakistan			5			0.383


			Siwaliks Y0998			72			33			-80.185			8.0185			8.045			\N			7.992			\N			Pakistan			6			0.383


			Nogaret			3.2096386			43.789251			-22			2.2			2.59			Pliocene			1.81			Pliocene			France			6			0.3825


			Serido			0.65083333			43.9488889			-175			17.5			18			MN 4			17			MN 4			France			5			0.3825


			Tugen Hills 1			35.7528			0.7528			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			5			0.3825


			Siwaliks Y0007			72			33			-82.65			8.265			8.295			\N			8.235			\N			Pakistan			5			0.3815


			Siwaliks Y0359			72			33			-92.68			9.268			9.279			\N			9.257			\N			Pakistan			5			0.3815


			Laetoli_9s			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			5			0.381


			Yenieskihisar			28.046			37.311			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Turkey			6			0.381


			Navère			0.617			43.917			-190			19			20			MN 3			18			MN 3			France			6			0.3805


			Pyrgos			21.45			37.6833			-30.375			3.0375			3.4			Villanyian			2.675			Villanyian			Greece			7			0.3805


			Masquefa			1.8119265			41.5030659			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			5			0.38


			Buchberg-Erlistrasse 88			8.5553038			47.5742482			-161			16.1			17			MN 5			15.2			MN 5			Switzerland			5			0.3795


			Siwaliks Y0097			72			33			-79.015			7.9015			8.001			\N			7.802			\N			Pakistan			7			0.3795


			Siwaliks Y0675			72			33			-126.56			12.656			12.768			\N			12.544			\N			Pakistan			5			0.3795


			Siwaliks Y0711			72			33			-130.425			13.0425			13.094			\N			12.991			\N			Pakistan			5			0.3795


			Vendargues			3.967			43.65			-47.5			4.75			5.3			MN 14			4.2			MN 14			France			5			0.3795


			Ananjev			30			47.7			-62			6.2			7.1			MN 13			5.3			MN 13			Ukraine			5			0.3785


			Edelbeuren-Schlachtberg			10.0219			48.0936			-161			16.1			17			MN 5			15.2			MN 5			Germany			5			0.3785


			Lukeino 4			35.87			0.753			-62			6.2			7.1			Messinian			5.3			Messinian			Kenya			5			0.3785


			Junggar-chibaerwoyi			88			47			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			6			0.378


			La Encinilla			-3.7660432			40.6589526			-214			21.4			22.8			MN 2			20			MN 2			Spain			6			0.378


			Siwaliks Y0779			72			33			-106.66			10.666			10.714			\N			10.618			\N			Pakistan			5			0.378


			Strekov			18.433			47.883			-26.75			2.675			3.4			MN 16			1.95			MN 17			Slovakia			8			0.378


			PAR-Penuelas (Madrid)			-2.317			40.4			-161			16.1			17			MN 5			15.2			MN 5			Spain			5			0.3775


			Tunggur- TMS			113.118333			43.4			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			6			0.3775


			Mettlen 4			9.11777778			47.5238889			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			5			0.377


			Nyakach 19 (Pundo)			35			0.35			-130			13			14.8			Serravallian			11.2			Serravallian			Kenya			6			0.377


			Saint Vallier Banc LD2			4.8167			45.1667			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			6			0.3765


			Wiesholz			8.83777778			47.7055556			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			5			0.3765


			Armantes 3			-1.7269			41.361			-161			16.1			17			MN 5			15.2			MN 5			Spain			6			0.376


			Ciuperceni 2			25.22			44.19			-38			3.8			4.2			MN 15			3.4			MN 15			Romania			5			0.3755


			Nyanza 26 (Mteitei 33)			35.281			0.198			-190			19			20			MN 3			18			MN 3			Kenya			7			0.3755


			Zinda Pir 2			70.0833333			30.0833333			-201			20.1			23.8			Aquitanian			16.4			Burdigalian			Pakistan			5			0.375


			Inolelo 1			33.7			-3.9			-53.3			5.33			7.1			Messinian			3.56			Zanclian			Tanzania			6			0.3745


			Guanghe-wangshijie			103.5			35.5166667			-161			16.1			17			NMU 5			15.2			NMU 5			China			6			0.374


			Siwaliks Y0240			72			33			-92.425			9.2425			9.248			\N			9.237			\N			Pakistan			6			0.374


			Costa Blanca -2			-2.05			41.4167			-190			19			20			MN 3			18			MN 3			Spain			8			0.3735


			Doue-la-Fontaine			-0.3			47.2			-103.5			10.35			11.2			MN 9			9.5			MN 9			France			5			0.3735


			Rusinga (Sienga)			34.153			0.419			-175			17.5			18			MN 4			17			MN 4			Kenya			6			0.3735


			Siwaliks L0094			72			33			-101.61			10.161			10.242			\N			10.08			\N			Pakistan			6			0.3735


			Can Feliu			2.0776278			41.5313808			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			6			0.373


			Polinya 2			2.15			41.55			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			5			0.373


			Vivero de Pinos			-1.0833			40.3333333			-86			8.6			9			MN 11			8.2			MN 11			Spain			6			0.373


			Mannersdorf			16.5			48			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Austria			6			0.372


			Siwaliks Y0891			72			33			-86.765			8.6765			8.708			\N			8.645			\N			Pakistan			6			0.3715


			Zheltokamenka			33.45			45.267			-109.25			10.925			11.2			Vallesian			10.65			Vallesian			Ukraine			6			0.3715


			Baggersee Freudenegg 3			10.0106			48.3333			-175			17.5			18			MN 4			17			MN 4			Germany			6			0.371


			Can Missert			2.0104398			41.560953			-110			11			12.5			MN7-8			9.5			MN 9			Spain			6			0.371


			Gamedah			40			11			-22			2.2			2.59			Pliocene			1.81			Pliocene			Ethiopia			6			0.371


			Nova Vieska			18.45			47.867			-26.75			2.675			3.4			MN 16			1.95			MN 17			Slovakia			8			0.371


			Tongxin-maerzuizigou			106			37			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			6			0.371


			Gerlenhofen			10.02			48.2			-166			16.6			18			MN 4			15.2			MN 5			Germany			6			0.3705


			Siwaliks Y0020			72			33			-79.96			7.996			8.049			\N			7.943			\N			Pakistan			6			0.3705


			Creu Conill 20			2			41.67			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			6			0.37


			Nyanza 20 (Legetet 29)			35.276			0.193			-190			19			20			MN 3			18			MN 3			Kenya			8			0.37


			Seegraben (Leoben)			15.1			47.4			-161			16.1			17			MN 5			15.2			MN 5			Austria			6			0.37


			Grimmelfingen			9.56			48.22			-166			16.6			18			MN 4			15.2			MN 5			Germany			6			0.3695


			Olkhon (Sarayskaya: hor. 3)			107.2			53.1			-65.335			6.5335			7.1			Pontian (E)			5.967			Pontian (E)			Russia			6			0.3695


			Ryskop			17.3208			-30.324444			-175			17.5			18			MN 4			17			MN 4			South Africa			7			0.3695


			Siwaliks Y0950			72			33			-77.64			7.764			7.805			\N			7.723			\N			Pakistan			8			0.3695


			Kubi Algi			36			3.00277778			-22			2.2			2.59			Pliocene			1.81			Pliocene			Kenya			6			0.369


			Melchingen			9.15			48.367			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			6			0.369


			Baccinello V1			11.1			42.7			-80.5			8.05			9			MN 11			7.1			MN 12			Italy			6			0.3685


			Loperot			35.6167			2.76666667			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Kenya			6			0.3685


			Olkhon (Sarayskaya: hor. 5)			107.2			53.1			-48.25			4.825			5.3			Ruscinian			4.35			Ruscinian			Russia			6			0.3685


			Siwaliks Y0207			72			33			-92.66			9.266			9.276			\N			9.256			\N			Pakistan			6			0.3685


			Siwaliks Y0960			72			33			-77.67			7.767			7.846			\N			7.688			\N			Pakistan			7			0.3685


			Sterkfontein 2			27.7666667			-26.083333			-22			2.2			2.59			Pliocene			1.81			Pliocene			South Africa			6			0.368


			Tagai			107.565556			53.1894444			-190			19			20			MN 3			18			MN 3			Russia			6			0.368


			Damiao 02			111.580556			42.0086111			-101			10.1			11.2			Bahean			9			Bahean			China			6			0.3675


			Kaiyuan-Xiaolongtan			103.25			23.5833333			-118.5			11.85			12.5			NMU 7			11.2			NMU 7			China			6			0.367


			Tunggur- MC			112.750278			43.6388889			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			6			0.367


			Tunggur- MOII			112.900556			43.7447222			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			6			0.3665


			Varghis			25.5333			46.1333			-38			3.8			4.2			MN 15			3.4			MN 15			Romania			6			0.3665


			Saulcet			3.267			46.333			-219			21.9			23.8			MN 1			20			MN 2			France			6			0.366


			Oggenhausen 1			10.2411622			48.6805306			-161			16.1			17			MN 5			15.2			MN 5			Germany			6			0.3655


			Nyanza 1 (Meswa Bridge)			35.268			0.185			-221.5			22.15			23.8			Aquitanian			20.5			Aquitanian			Kenya			7			0.365


			Westhofen			8.25			49.55			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			6			0.365


			Hüllistein			8.83833333			47.2472222			-161			16.1			17			MN 5			15.2			MN 5			Switzerland			7			0.3645


			Mokra			16.7522222			49.2316667			-175			17.5			18			MN 4			17			MN 4			Czech Republic			6			0.3645


			Beresti			27.53			46.05			-47.5			4.75			5.3			MN 14			4.2			MN 14			Romania			7			0.3635


			Schwamendingen			8.57388889			47.3983333			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			6			0.3635


			Baggersee Freudenegg 2			10.0106			48.3333			-175			17.5			18			MN 4			17			MN 4			Germany			6			0.363


			Petersbuch 7			11.1862984			48.9776779			-146			14.6			18			MN 4			11.2			MN7-8			Germany			7			0.362


			Siwaliks Y0981			72			33			-86.18			8.618			8.677			\N			8.559			\N			Pakistan			7			0.362


			Agyspe			61.5			47			-216			21.6			22.7			Aquitanian			20.5			Aquitanian			Kazakhstan			6			0.3615


			Aktau middle			79			44.4			-185			18.5			20			MN 3			17			MN 4			Kazakhstan			6			0.3615


			Esvres - Upper Faluns			0.8			47.3			-103.5			10.35			11.2			MN 9			9.5			MN 9			France			6			0.3615


			Siwaliks Y0160			72			33			-92.96			9.296			9.305			\N			9.287			\N			Pakistan			6			0.3615


			Eibiswald			15.247			46.687			-161			16.1			17			MN 5			15.2			MN 5			Austria			7			0.361


			Shoshamagai 2			33.703			-3.886			-47.5			4.75			5.3			MN 14			4.2			MN 14			Tanzania			6			0.361


			Gisseltshausen 1b			12.0303			48.1969444			-138.5			13.85			15.2			MN 6			12.5			MN 6			Germany			8			0.3605


			Sihong-shuanggou			118.2			33.25			-175			17.5			18			MN 4			17			MN 4			China			6			0.3605


			Hammerschmiede			10.617			47.9			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			6			0.36


			Laetoli_5			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			7			0.36


			Pont de Gail			1.667			45.35			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			France			6			0.36


			Yuanmou-hudieliangzi			101.833333			25.6666667			-86			8.6			9			MN 11			8.2			MN 11			China			7			0.36


			Muünzenberg (Leoben)			15.1			47.4			-161			16.1			17			MN 5			15.2			MN 5			Austria			7			0.3595


			Siwaliks Y0735			72			33			-115.4			11.54			11.582			\N			11.498			\N			Pakistan			7			0.3595


			Albertine 3			30.917			1.75			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Uganda			6			0.359


			Langenau 2			10.1			48.5			-175			17.5			18			MN 4			17			MN 4			Germany			7			0.359


			Malartic			0.733			43.45			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			6			0.359


			Siwaliks Y0060			72			33			-128.145			12.8145			12.854			\N			12.775			\N			Pakistan			7			0.359


			Shungura F			36.002			5.003			-22.95			2.295			2.32			\N			2.27			\N			Ethiopia			41			0.3585


			Bikir Mali Koma			40.2707291			10.3152571			-57			5.7			5.7			\N			5.7			\N			Ethiopia			6			0.3575


			Gau-Weinheim			8.048			49.846			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			7			0.3575


			Collet-Redon			5.2982602			43.6210342			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			7			0.357


			Grund			16.0641667			48.6380556			-155.25			15.525			15.85			MN 5			15.2			MN 5			Austria			8			0.357


			Quinta da Farinheira			-9.133			38.717			-175			17.5			18			MN 4			17			MN 4			Portugal			6			0.357


			Lublé MN5			0.2449227			47.5147863			-161			16.1			17			MN 5			15.2			MN 5			France			7			0.3565


			Moroto I			34.636			2.536			-221.5			22.15			23.8			Aquitanian			20.5			Aquitanian			Uganda			7			0.3565


			Munébrega 3			-1.6911			41.259			-175			17.5			18			MN 4			17			MN 4			Spain			6			0.3565


			Rusinga (Kalim)			34.158			0.406			-175			17.5			18			MN 4			17			MN 4			Kenya			7			0.3565


			Siwaliks L0101			72			33			-33.045			3.3045			3.373			\N			3.236			\N			Pakistan			8			0.3565


			Siwaliks Y0226			72			33			-92.68			9.268			9.279			\N			9.257			\N			Pakistan			7			0.3565


			Valquemado			-2.683			40.15			-214			21.4			22.8			MN 2			20			MN 2			Spain			8			0.3565


			Laetoli_21			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			7			0.356


			Munébrega 1			-1.689			41.2551			-175			17.5			18			MN 4			17			MN 4			Spain			7			0.356


			Tunggur-AC			112.716944			43.6147222			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			6			0.356


			Gaiselberg			16.717			48.533			-103.5			10.35			11.2			MN 9			9.5			MN 9			Austria			7			0.3555


			Gallenbach 2b			11.0788889			48.4025			-138.5			13.85			15.2			MN 6			12.5			MN 6			Germany			7			0.3555


			Laetoli_4			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			7			0.355


			Uzwil-Nutzenbuech			9.15277778			47.4405556			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			8			0.355


			Pantalla			12.4003			42.8742			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Italy			7			0.3545


			Tunggur- ZH			112.683611			43.6019444			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			7			0.354


			Siwaliks Y0261			72			33			-95.925			9.5925			9.595			\N			9.59			\N			Pakistan			8			0.3535


			Selvella			10.5628			44.2117			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Italy			7			0.353


			Siwaliks Y0193			72			33			-89.18			8.918			8.944			\N			8.892			\N			Pakistan			7			0.353


			La Condoue			0.8			43.9			-161			16.1			17			MN 5			15.2			MN 5			France			8			0.3525


			Ulm-Uniklinik			9.9544			48.4233			-214			21.4			22.8			MN 2			20			MN 2			Germany			7			0.352


			Beaulieu			4.2833			43.7666667			-190			19			20			MN 3			18			MN 3			France			7			0.3515


			Przeworno 2			17.2			50.7			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Poland			7			0.3515


			Chiang Muan			100.233			18.933			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Thailand			8			0.351


			Tsao Chuang			112.990278			37.0422222			-22			2.2			2.59			Pliocene			1.81			Pliocene			China			7			0.351


			Friedberg			10.983			48.35			-141			14.1			17			MN 5			11.2			MN7-8			Germany			7			0.3505


			Siwaliks Y0329			72			33			-96.23			9.623			9.675			\N			9.571			\N			Pakistan			7			0.3505


			Capo Figari 1			9.4			41			-26.75			2.675			3.4			MN 16			1.95			MN 17			Italy			8			0.3495


			Siwaliks Y0797			72			33			-110.905			11.0905			11.134			\N			11.047			\N			Pakistan			8			0.349


			Genneteil MN3			0.0494674			47.5922046			-190			19			20			MN 3			18			MN 3			France			8			0.348


			Bestyube			73.098			52.499			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Kazakhstan			7			0.3475


			Siwaliks Y0454			72			33			-104.06			10.406			10.537			\N			10.275			\N			Pakistan			9			0.3475


			Siwaliks Y0541			72			33			-79.26			7.926			7.95			\N			7.902			\N			Pakistan			8			0.3465


			Four			5.1942			45.5872			-132			13.2			15.2			MN 6			11.2			MN7-8			France			8			0.345


			Amuwusu			112.7408			42.3675			-103.5			10.35			11.2			NMU 8			9.5			NMU 8			China			8			0.3445


			Derching			10.967			48.4			-147.5			14.75			17			MN 5			12.5			MN 6			Germany			7			0.3425


			Monteagudo			-1.6922991			41.9627144			-166			16.6			18			MN 4			15.2			MN 5			Spain			7			0.3425


			Aljezar B			-1.0833			40.3333333			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			8			0.3415


			Chene de Navere			0.6198052			43.9339997			-175			17.5			18			MN 4			17			MN 4			France			8			0.3415


			Haritalyangar			76.6361111			31.5280556			-91.5			9.15			11.2			Tortonian			7.1			Tortonian			India			7			0.3415


			Chorora			40.3083333			8.89166667			-85			8.5			8.5			\N			8.5			\N			Ethiopia			8			0.3405


			Faluns of Touraine & Anjou			4.5			45.5			-161			16.1			17			MN 5			15.2			MN 5			France			9			0.3405


			Sinda			30			1.033			-156			15.6			16.4			Langhian			14.8			Langhian			Congo: Democratic republic of (prev. Zaire)			8			0.3405


			Siwaliks Y0698			72			33			-129.4			12.94			12.982			\N			12.898			\N			Pakistan			8			0.3405


			Kaloma			34.6			0.133			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			8			0.3395


			Bel Hacel			0.483			35.85			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Algeria			7			0.339


			Chiwondo 1			34.068			-11.101			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Malawi			8			0.339


			Walda 2			11.06			48.37			-147.5			14.75			17			MN 5			12.5			MN 6			Germany			11			0.3385


			Häder			10.38			48.21			-161			16.1			17			MN 5			15.2			MN 5			Germany			9			0.338


			Siwaliks Y0980			72			33			-88.16			8.816			8.872			\N			8.76			\N			Pakistan			10			0.3375


			Pasuda			69.085			23.2483333			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			India			8			0.337


			Laetoli_11			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			8			0.3365


			Marsolan			0.55			43.95			-190			19			20			MN 3			18			MN 3			France			7			0.3365


			Siwaliks Y0406			72			33			-88.605			8.8605			8.886			\N			8.835			\N			Pakistan			8			0.3365


			Siwaliks Y0690			72			33			-130.425			13.0425			13.094			\N			12.991			\N			Pakistan			8			0.3355


			Gaotege			115.443889			43.4986			-38			3.8			4.2			MN 15			3.4			MN 15			China			8			0.335


			Höwenegg			8.7			47.7			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			8			0.335


			Nyanza 9 (Koru 25)			35.271			0.188			-190			19			20			MN 3			18			MN 3			Kenya			9			0.335


			Channay-sur-Lathan MN3			0.2630479			47.4796598			-190			19			20			MN 3			18			MN 3			France			8			0.3345


			Chavaignes MN3			0.0369747			47.5410295			-190			19			20			MN 3			18			MN 3			France			8			0.334


			Griesbeckerzell			11.05			48.45			-147.5			14.75			17			MN 5			12.5			MN 6			Germany			12			0.334


			Les Cases de la Valenciana			1.829			41.423			-175			17.5			18			MN 4			17			MN 4			Spain			8			0.334


			Petersbuch 8			11.1862984			48.9776779			-175			17.5			18			MN 4			17			MN 4			Germany			8			0.334


			Siwaliks Y0225			72			33			-92.91			9.291			9.305			\N			9.277			\N			Pakistan			8			0.334


			Laetoli_16			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			8			0.3335


			Lemudong'o-2			35.9833			1.18			-62			6.2			7.1			Messinian			5.3			Messinian			Kenya			8			0.333


			Nyanza 11 (legetet 10)			35.272			0.188			-190			19			20			MN 3			18			MN 3			Kenya			10			0.333


			Shungura C			36.003			5.003			-28			2.8			3.07			\N			2.53			\N			Ethiopia			47			0.333


			Siwaliks Y0767			72			33			-122.895			12.2895			12.344			\N			12.235			\N			Pakistan			8			0.333


			Trévoux			4.767			45.933			-47.5			4.75			5.3			MN 14			4.2			MN 14			France			8			0.333


			Villeneuve de la Raho			2.917			42.633			-47.5			4.75			5.3			MN 14			4.2			MN 14			France			8			0.333


			Barranc de Can Vila 1			1.78894758			41.5326759			-116.43			11.643			11.852			C5R.3R			11.434			C5R.3R			Spain			8			0.3325


			Casino			11.2			43.5			-56.5			5.65			7.1			MN 13			4.2			MN 14			Italy			8			0.3325


			Henares 1			-3.7003454			40.4166909			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			8			0.3325


			Rusinga (R 114)			34.206			0.389			-175			17.5			18			MN 4			17			MN 4			Kenya			9			0.3325


			Montejo de la Vega			-3.65			41.55			-161			16.1			17			MN 5			15.2			MN 5			Spain			8			0.332


			Napak V			34.011			2.011			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Uganda			11			0.332


			Siwaliks Y0327			72			33			-91.765			9.1765			9.208			\N			9.145			\N			Pakistan			8			0.3315


			Sterkfontein			27.767			-26.083			-34			3.4			4.2			MN 15			2.6			MN 16			South Africa			10			0.3315


			Frankfurt-Nordbassin			8.69333333			50.1327778			-190			19			20			MN 3			18			MN 3			Germany			8			0.3305


			Liet			0.4992851			43.952596			-138.5			13.85			15.2			MN 6			12.5			MN 6			France			9			0.3305


			Mfwangano 1			34			0.45			-175			17.5			18			MN 4			17			MN 4			Kenya			8			0.3305


			Siwaliks Y0212			72			33			-92.655			9.2655			9.283			\N			9.248			\N			Pakistan			8			0.3305


			Genneteil MN5			0.0494674			47.5922046			-161			16.1			17			MN 5			15.2			MN 5			France			8			0.33


			Moratilla 1			-1.25			40.9833333			-190			19			20			MN 3			18			MN 3			Spain			7			0.3295


			Siwaliks Y0312			72			33			-92.895			9.2895			9.305			\N			9.274			\N			Pakistan			8			0.3295


			Dang Valley			82.3333333			28			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Nepal			10			0.329


			Koobi Fora (Moiti)			36.002			3.002			-39.6			3.96			5.33			Zanclian			2.59			Zanclian			Kenya			9			0.3285


			Nyanza 25 (Mteitei 32)			35.279			0.196			-190			19			20			MN 3			18			MN 3			Kenya			9			0.3285


			Laetoli_Upper Ndolanya Beds			35.1667			-3.25			-26.2			2.62			2.66			\N			2.58			\N			Tanzania			8			0.3275


			Vösendorf			16.3166667			48.1			-103.5			10.35			11.2			MN 9			9.5			MN 9			Austria			9			0.3275


			Dorn Dürkheim 1			8.269			49.775			-86			8.6			9			MN 11			8.2			MN 11			Germany			40			0.327


			Pietris			24			44.53			-22.75			2.275			2.6			MN 17			1.95			MN 17			Romania			9			0.327


			Poudenas-Cayron			0.217			44.05			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			9			0.327


			Rothenstein 10/14 b			7.6833			51.1167			-214			21.4			22.8			MN 2			20			MN 2			Germany			9			0.327


			Nyanza 14 (Legete 14)			35.274			0.19			-190			19			20			MN 3			18			MN 3			Kenya			10			0.3265


			Prebreza			21.15			43.19			-138.5			13.85			15.2			MN 6			12.5			MN 6			Serbia and Montenegro			9			0.3255


			Al Jadidah			49.65			25.5			-138.5			13.85			15.2			MN 6			12.5			MN 6			Saudi Arabia			8			0.325


			Méon MN3			0.1194294			47.4947888			-190			19			20			MN 3			18			MN 3			France			8			0.325


			Wartenberg			11.983			48.4			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			9			0.325


			Tsalka			44.0833333			41.575			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Georgia			8			0.3245


			Ziemetshausen 1b			10.5			48.3			-161			16.1			17			MN 5			15.2			MN 5			Germany			10			0.3245


			Mursi			36			6			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			8			0.324


			Rothenstein 10/14 c			7.6833			51.1167			-214			21.4			22.8			MN 2			20			MN 2			Germany			9			0.324


			Siwaliks Y0395			72			33			-102.98			10.298			10.339			\N			10.257			\N			Pakistan			8			0.323


			Mae Moh			99.7042			18.2611			-131.785			13.1785			13.263			C5AAR			13.094			C5AAR			Thailand			9			0.3225


			Helsighausen			9.06083333			47.6416667			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Switzerland			9			0.322


			Chavroches			3.6			46.35			-219			21.9			23.8			MN 1			20			MN 2			France			9			0.3215


			Siwaliks Y0452			72			33			-72.255			7.2255			7.275			\N			7.176			\N			Pakistan			8			0.321


			Los Aljezares			-1.0946825			40.3341227			-76.5			7.65			8.2			MN 12			7.1			MN 12			Spain			9			0.3195


			Rillé MN3			0.2478435			47.4495752			-190			19			20			MN 3			18			MN 3			France			9			0.318


			Siwaliks Y0259			72			33			-104.12			10.412			10.457			\N			10.367			\N			Pakistan			11			0.318


			Agera Gawtu			40.2339935			10.4229884			-50.5			5.05			5.2			\N			4.9			\N			Ethiopia			13			0.3165


			Manonga 2			33.767			-4.033			-39.6			3.96			5.33			Zanclian			2.59			Zanclian			Tanzania			10			0.3165


			Mpesida			36			0.667			-65			6.5			7			\N			6			\N			Kenya			10			0.316


			Nombrevilla-2			-1.35			41.1167			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			8			0.316


			Siwaliks Y0604			72			33			-85.075			8.5075			8.558			\N			8.457			\N			Pakistan			11			0.316


			Corcoles			-2.65			40.483			-175			17.5			18			MN 4			17			MN 4			Spain			11			0.3155


			Haulies			0.667			43.567			-138.5			13.85			15.2			MN 6			12.5			MN 6			France			9			0.315


			Zinda Pir 3			70.1			30.1			-161			16.1			17			MN 5			15.2			MN 5			Pakistan			10			0.315


			Estevar			1.9956046			42.468232			-103.5			10.35			11.2			MN 9			9.5			MN 9			France			9			0.314


			Escobosa de Calata?azor			-2.8530556			41.6138889			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			10			0.3135


			Siwaliks Y0457			72			33			-73.01			7.301			7.342			\N			7.26			\N			Pakistan			10			0.3135


			Edelbeuren-Maurerkopf			10.0322			48.0956			-161			16.1			17			MN 5			15.2			MN 5			Germany			9			0.3125


			Nombrevilla-1			-1.2083			41.0694			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			11			0.3125


			Rothenstein 10/14 a			7.6833			51.1167			-214			21.4			22.8			MN 2			20			MN 2			Germany			9			0.3125


			Rawi 1			35			0.41666667			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Kenya			9			0.312


			Dzhilanchik (Uly-Dzhilanchik)			65			49.4			-161			16.1			17			MN 5			15.2			MN 5			Kazakhstan			11			0.3115


			Oosterschelde			4			51.55			-23.125			2.3125			2.675			Villafranchian			1.95			Villafranchian			Netherlands			10			0.311


			Mfwangano 5			34.008			0.458			-175			17.5			18			MN 4			17			MN 4			Kenya			11			0.3105


			Albertine 14			30.083			1			-62			6.2			7.1			Messinian			5.3			Messinian			Congo: Democratic republic of (prev. Zaire)			10			0.31


			Sant Andreu de la Barca			1.9639349			41.4455895			-190			19			20			MN 3			18			MN 3			Spain			9			0.3095


			Siwaliks Y0695			72			33			-123.13			12.313			12.356			\N			12.27			\N			Pakistan			10			0.3095


			Rümikon			8.78444444			47.4991667			-138.5			13.85			15.2			MN 6			12.5			MN 6			Switzerland			11			0.3085


			Tongxin			105.907			36.984			-138.5			13.85			15.2			MN 6			12.5			MN 6			China			9			0.3085


			La Romieu superior			0.9			44.2			-175			17.5			18			MN 4			17			MN 4			France			10			0.308


			Pessac - Cap-de-Bos inf.			-0.617			44.8			-190			19			20			MN 3			18			MN 3			France			11			0.308


			Junggar-duolebulejin			87.48			46.42			-118.5			11.85			12.5			NMU 7			11.2			NMU 7			China			9			0.3075


			Georgensgmünd			11.017			49.19			-161			16.1			17			MN 5			15.2			MN 5			Germany			9			0.3065


			Rusinga (Wakondu)			34.175			0.392			-175			17.5			18			MN 4			17			MN 4			Kenya			9			0.306


			Sinda All			30			1.08333333			-47.5			4.75			5.3			MN 14			4.2			MN 14			Congo: Democratic republic of (prev. Zaire)			9			0.306


			Siwaliks Y0495			72			33			-114.96			11.496			11.522			\N			11.47			\N			Pakistan			11			0.306


			Ad Dabtiyah			48.59			26.451			-175			17.5			18			MN 4			17			MN 4			Saudi Arabia			10			0.3055


			Rostov (na Donu) - Taganrog			39.7138889			47.2333			-19.4			1.94			2.07			Pliocene			1.81			Pliocene			Russia			12			0.3045


			Siwaliks Y0243			72			33			-91.695			9.1695			9.176			\N			9.163			\N			Pakistan			10			0.3045


			Selles-sur-Cher			1.55			47.267			-214			21.4			22.8			MN 2			20			MN 2			France			11			0.3035


			Armantes 1			-1.6968			41.3891			-175			17.5			18			MN 4			17			MN 4			Spain			10			0.3025


			Esselborn			8.1			49.7			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			11			0.3015


			Tairum Nor			113.1183			43.4147			-138.5			13.85			15.2			MN 6			12.5			MN 6			China			10			0.301


			Siwaliks Y0011			72			33			-78.63			7.863			7.924			\N			7.802			\N			Pakistan			10			0.3005


			Locherangan			35.7			3.783			-175			17.5			18			MN 4			17			MN 4			Kenya			11			0.2995


			Li Mae Long			98.9063889			17.7128			-161			16.1			17			MN 5			15.2			MN 5			Thailand			9			0.299


			Rusinga (R 113)			34.14			0.414			-175			17.5			18			MN 4			17			MN 4			Kenya			10			0.299


			Saint Laurent-de-Lin MN5			0.2578044			47.5067537			-161			16.1			17			MN 5			15.2			MN 5			France			11			0.299


			Chevilly			1.883			48.033			-175			17.5			18			MN 4			17			MN 4			France			10			0.2985


			Farneta			12			43.6667			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Italy			13			0.2985


			Siwaliks Y0028			72			33			-83			8.3			8.374			\N			8.226			\N			Pakistan			12			0.2985


			Siwaliks Y0547			72			33			-79.26			7.926			7.95			\N			7.902			\N			Pakistan			11			0.2975


			Neuville-aux-Bois			2.05			48.067			-190			19			20			MN 3			18			MN 3			France			10			0.297


			Poudenas-Peyrecrechen			0.217			44.05			-161			16.1			17			MN 5			15.2			MN 5			France			11			0.297


			Soblay			5.5			45.1			-92.5			9.25			9.5			MN 10			9			MN 10			France			10			0.297


			Kanjera 2			35			0.38333333			-20.5			2.05			2.15			\N			1.95			\N			Kenya			12			0.2955


			Napak IV			34.008			2.008			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Uganda			12			0.2955


			Taung			24.767			-27.517			-22.75			2.275			2.6			MN 17			1.95			MN 17			South Africa			11			0.295


			Gwebin			94.6666667			21			-22			2.2			2.59			Pliocene			1.81			Pliocene			Burma			11			0.2945


			Kanam East			34.483			0.333			-22			2.2			2.59			Pliocene			1.81			Pliocene			Kenya			11			0.294


			Pasalar			30.069			37.434			-138.5			13.85			15.2			MN 6			12.5			MN 6			Turkey			40			0.294


			Petersbuch 2			11.1980556			48.9775			-175			17.5			18			MN 4			17			MN 4			Germany			15			0.293


			Can Julia			1.833			41.417			-175			17.5			18			MN 4			17			MN 4			Spain			10			0.292


			Nombrevilla			-1.21			41.07			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			11			0.292


			Olkhon (Tagai)			107.2			53.1			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Russia			10			0.292


			Rusinga (Kiyune)			34.157			0.41			-175			17.5			18			MN 4			17			MN 4			Kenya			13			0.29


			Saint-Gaudens (Valentine)			0.717			43.1			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			10			0.2895


			Meigné-le-Vicomte MN3			0.1908007			47.5097694			-190			19			20			MN 3			18			MN 3			France			10			0.288


			Aerotrain			1.85			48.05			-175			17.5			18			MN 4			17			MN 4			France			12			0.287


			Coupet			3.33			45.08			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			16			0.287


			Lomekwi 8			35.81113			3.909595			-22			2.2			2.3			\N			2.1			\N			Kenya			11			0.2865


			Olivola			10			44.4167			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Italy			11			0.286


			Tunggur- ALU			113.085			43.7891667			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			12			0.2845


			Birosse			0.6907749			43.8951412			-161			16.1			17			MN 5			15.2			MN 5			France			11			0.2835


			Estrepouy			0.417			44.083			-190			19			20			MN 3			18			MN 3			France			11			0.2835


			Jiulongkou			114			37			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			11			0.283


			La Grive PB J			5.2317			45.5957			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			12			0.2825


			Laetoli_10			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			11			0.2825


			Götzendorf			16.5831			48.0075			-103.5			10.35			11.2			MN 9			9.5			MN 9			Austria			11			0.2815


			Tongxin-dingjiaergou			106			37			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			12			0.2815


			Dénezé-sous-le-Lude MN3			0.133			47.533			-190			19			20			MN 3			18			MN 3			France			12			0.281


			Laetoli_3			35			-3.5			-36.5			3.65			3.8			\N			3.5			\N			Tanzania			12			0.281


			Siwaliks Y0350			72			33			-93			9.3			9.308			\N			9.292			\N			Pakistan			13			0.2805


			Méon MN5			0.1194294			47.4947888			-161			16.1			17			MN 5			15.2			MN 5			France			12			0.28


			Blassac la Girondie			3.2697			45.09			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			France			13			0.279


			Heggbach			9.8981			48.1503			-161			16.1			17			MN 5			15.2			MN 5			Germany			11			0.2785


			Pirro			15.1667			42			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Italy			13			0.2775


			La Retama			-2.7			40.1			-161			16.1			17			MN 5			15.2			MN 5			Spain			13			0.277


			El Canyet			1.9972			41.4541667			-175			17.5			18			MN 4			17			MN 4			Spain			14			0.2765


			Antonios			23.093244			40.437093			-170			17			17			MN 5			17			MN 4			Greece			14			0.2745


			Engelswies			9.133			48.033			-164.505			16.4505			16.583			C5CN.2R			16.318			C5CN.1R			Germany			13			0.274


			Toril 3B			-1.3833333			41.1333333			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			13			0.274


			Almenara-Casablanca 1			-0.17			40.17			-22.75			2.275			2.6			MN 17			1.95			MN 17			Spain			13			0.2735


			Weze 1			18.7833			50.0833333			-38			3.8			4.2			MN 15			3.4			MN 15			Poland			12			0.2735


			Al-Sarrar			48.583			26.583			-161			16.1			17			MN 5			15.2			MN 5			Saudi Arabia			12			0.273


			Koobi Fora Ridge 1			36.24453			3.942251			-30.2			3.02			3.4			\N			2.64			\N			Kenya			12			0.273


			Ombo			34.6			0.083			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			12			0.273


			Shungura B			36.004			5.004			-32.2			3.22			3.44			\N			3			\N			Ethiopia			47			0.273


			Lomekwi 3			35.825			3.8812			-24.3			2.43			2.52			\N			2.34			\N			Kenya			14			0.271


			Manonga 3			33.7			-3.867			-44.65			4.465			5.33			Zanclean			3.6			Zanclean			Tanzania			12			0.271


			Ulm-Westtangente			9.935			48.4192			-214			21.4			22.8			MN 2			20			MN 2			Germany			13			0.2705


			Junggar-Tieersihabahe			88.5066667			46.6666667			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			14			0.27


			Rusinga (R107)			34.136			0.403			-175			17.5			18			MN 4			17			MN 4			Kenya			13			0.2695


			Uyoma 2 (Chianda N)			34.35			0.233			-175			17.5			18			MN 4			17			MN 4			Kenya			13			0.268


			Siwaliks Y0309			72			33			-92.91			9.291			9.305			\N			9.277			\N			Pakistan			14			0.267


			Kangatukuseo I			35.80427			3.86348			-25.6			2.56			2.6			\N			2.52			\N			Kenya			12			0.264


			Buluk (West Stephanie)			36.7			4.417			-175			17.5			18			MN 4			17			MN 4			Kenya			12			0.2635


			Mfwangano 2			34.003			0.453			-175			17.5			18			MN 4			17			MN 4			Kenya			13			0.2635


			Samburu Hills (Aka Aiteputh)			36.617			1.783			-132			13.2			15.2			Astaracian			11.2			Astaracian			Kenya			14			0.2635


			Sidi Hakoma (Hadar)			40.4942322			11.1069895			-33.23			3.323			3.446			\N			3.2			\N			Ethiopia			47			0.2625


			Junggar-Botamoyin			89			46			-138.5			13.85			15.2			NMU 6			12.5			NMU 6			China			12			0.262


			Massenhausen			11.8			48.4			-110			11			12.5			MN7-8			9.5			MN 9			Germany			14			0.262


			Siwaliks Y0494			72			33			-122.97			12.297			12.324			\N			12.27			\N			Pakistan			14			0.262


			Garaet Ichkeul			9.667			37.15			-38			3.8			4.2			MN 15			3.4			MN 15			Tunisia			14			0.2605


			Wadi Natrun			30			30.2			-62			6.2			7.1			MN 13			5.3			MN 13			Egypt			14			0.26


			Tunggur- HU			113.139722			43.7891667			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			China			12			0.259


			Rusinga (Hiwegi west)			34.2			0.383			-175			17.5			18			MN 4			17			MN 4			Kenya			16			0.2585


			Yuanmou-baozidong			101.833333			25.6666667			-86			8.6			9			MN 11			8.2			MN 11			China			13			0.2585


			Rimbez - Lapeyrie base			0.033			44.033			-161			16.1			17			MN 5			15.2			MN 5			France			14			0.2575


			Erkertshofen 2			11.2072222			48.9797			-175			17.5			18			MN 4			17			MN 4			Germany			18			0.257


			Rusinga (R105)			34.134			0.401			-175			17.5			18			MN 4			17			MN 4			Kenya			14			0.2565


			Els Casots			2.167			41.333			-175			17.5			18			MN 4			17			MN 4			Spain			13			0.2555


			Santiga (Sabadell)			2.1			41.55			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			16			0.254


			Tarazona			-1.7254			41.9027715			-161			16.1			17			MN 5			15.2			MN 5			Spain			14			0.254


			Chaingzauk			94.5891667			21.505			-62			6.2			7.1			Messinian			5.3			Messinian			Burma			15			0.2525


			Tegelen			6.1667			51.35			-23.125			2.3125			2.675			Villafranchian			1.95			Villafranchian			Netherlands			13			0.252


			Subsol de Sabadell			2.07			41.33			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			13			0.2515


			Siwaliks Y0269			72			33			-93			9.3			9.308			\N			9.292			\N			Pakistan			15			0.2495


			As Duma			40.3167			11.15			-44.15			4.415			4.51			\N			4.32			\N			Ethiopia			17			0.2485


			Siwaliks Y0772			72			33			-122.895			12.2895			12.344			\N			12.235			\N			Pakistan			13			0.2485


			Vialette			2.46			45.07			-30			3			3.4			MN 16			2.6			MN 16			France			15			0.248


			Thannhausen			11.5			48.3			-138.5			13.85			15.2			MN 6			12.5			MN 6			Germany			16			0.2475


			Samburu Hills (Nachola)			36.617			1.783			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			15			0.2465


			Baccinello V3			11.1			42.7			-62			6.2			7.1			MN 13			5.3			MN 13			Italy			17			0.2455


			Arroyo del Val			-1.4466			41.1756			-138.5			13.85			15.2			MN 6			12.5			MN 6			Spain			14			0.244


			Chilleurs-aux-Bois			2.08			48.05			-190			19			20			MN 3			18			MN 3			France			13			0.244


			Sant Mamet			2.0458			41.4975			-175			17.5			18			MN 4			17			MN 4			Spain			16			0.2435


			Lemudong'o-1			35.5			1.18			-62			6.2			7.1			Messinian			5.3			Messinian			Kenya			16			0.2425


			Csarnota 2			18.2147222			45.8952778			-38			3.8			4.2			MN 15			3.4			MN 15			Hungary			14			0.242


			Moli Calopa			2.08333333			41.3333			-175			17.5			18			MN 4			17			MN 4			Spain			15			0.2415


			Rothenstein 1			7.683			51.117			-161			16.1			17			MN 5			15.2			MN 5			Germany			14			0.2415


			Can Llobateres I			2.1411			41.5322			-95.415			9.5415			9.592			C4AR.3R			9.491			C4AR.3R			Spain			50			0.2395


			Montouss? 5			0.4148726			43.0668419			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			16			0.2395


			Dénezé-sous-le-Lude MN5			0.1332825			47.5295117			-161			16.1			17			MN 5			15.2			MN 5			France			16			0.239


			Manchar 2			68			26			-161			16.1			17			MN 5			15.2			MN 5			Pakistan			14			0.238


			Hommes MN3			0.2965094			47.4252487			-190			19			20			MN 3			18			MN 3			France			16			0.237


			Lasse MN3			0.010832			47.5364804			-190			19			20			MN 3			18			MN 3			France			17			0.235


			Simorre			0.3			44			-132			13.2			15.2			MN 6			11.2			MN7-8			France			16			0.235


			Wölfersheim			8.85694444			50.4083333			-38			3.8			4.2			MN 15			3.4			MN 15			Germany			15			0.2345


			Woranso-Mille			40.5540776			11.4666713			-35			3.5			3.8			\N			3.2			\N			Ethiopia			15			0.234


			Slivnitsa			23.033			42.85			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Bulgaria			15			0.2335


			Teuleria del Firal			1.45			42.367			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			15			0.2335


			Livakos (LIV)			21.2			40.15			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Greece			16			0.233


			Montreal-du-Gers			0.2			43.95			-175			17.5			18			MN 4			17			MN 4			France			17			0.2325


			Napak I			34.1931			2.10277778			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Uganda			16			0.2325


			Brisighella			11.6			44.5			-62			6.2			7.1			MN 13			5.3			MN 13			Italy			14			0.232


			Siwaliks Y0504			72			33			-115.22			11.522			11.556			\N			11.488			\N			Pakistan			20			0.2315


			Mauvi?res			1.083			46.567			-190			19			20			MN 3			18			MN 3			France			15			0.23


			Nyanza 2 (Chamtwara 34)			35.269			0.185			-188			18.8			19.6			\N			18			\N			Kenya			20			0.2295


			Makapansgat 3			29.1666667			-24.158056			-22			2.2			2.59			Pliocene			1.81			Pliocene			South Africa			58			0.229


			Ivanovce			17.9			48.2			-38			3.8			4.2			MN 15			3.4			MN 15			Slovakia			20			0.227


			La Brosse			-0.7			47.45			-190			19			20			MN 3			18			MN 3			France			17			0.2265


			Rillé MN5			0.2478435			47.4495752			-161			16.1			17			MN 5			15.2			MN 5			France			15			0.2265


			Saint-G?rand-le-Puy			3.517			46.25			-214			21.4			22.8			MN 2			20			MN 2			France			19			0.2245


			Moroto II			34.639			2.539			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Uganda			15			0.224


			Shungura G			36.002			5.002			-20.7			2.07			2.27			\N			1.87			\N			Ethiopia			58			0.222


			Cetina de Aragon			-2			41.326			-214			21.4			22.8			MN 2			20			MN 2			Spain			16			0.2215


			Mfwangano 3			34.006			0.456			-175			17.5			18			MN 4			17			MN 4			Kenya			17			0.2215


			Bukwa			34.7833333			1.283			-175			17.5			18			MN 4			17			MN 4			Uganda			19			0.219


			Majiwa			34.601			0.134			-156			15.6			16.4			Langhian			14.8			Langhian			Kenya			21			0.216


			Hostalets de Pierola Superior			1.7659521			41.5341644			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			18			0.2155


			Chavaignes MN5			0.0369747			47.5410295			-161			16.1			17			MN 5			15.2			MN 5			France			17			0.215


			Malapa			28.1019444			-26.276944			-20			2			2.05			\N			1.95			\N			South Africa			20			0.2135


			Olduvai Bed I			35.346837			-2.9866703			-18.15			1.815			1.845			\N			1.785			\N			Tanzania			63			0.2135


			Castelnau-d'Arbieu			0.7			43.883			-138.5			13.85			15.2			MN 6			12.5			MN 6			France			19			0.2125


			Hambach 6C			6.45			50.9			-161			16.1			17			MN 5			15.2			MN 5			Germany			19			0.2125


			Stätzling			10.967			48.4			-138.5			13.85			15.2			MN 6			12.5			MN 6			Germany			21			0.2115


			Wissberg			8.024			49.856			-103.5			10.35			12.5			MN7-8			8.2			MN 11			Germany			18			0.2105


			Ballestar			1.4190749			42.3695017			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			18			0.2095


			Can Canals			1.7809935			41.4728881			-175			17.5			18			MN 4			17			MN 4			Spain			19			0.2095


			Albertine 4			30.75			1.917			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Uganda			19			0.2085


			Shanwang			116.4917			32.0167			-161			16.1			17			NMU 5			15.2			NMU 5			China			19			0.208


			zhoukoudian_Loc18			115.916667			39.6666667			-22.75			2.275			2.6			MN 17			1.95			MN 17			China			17			0.2075


			Chilhac			3.27			45.09			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			17			0.2065


			Laetoli_ndolanya beds			35.1666667			-3.25			-22			2.2			2.59			Pliocene			1.81			Pliocene			Tanzania			18			0.2045


			Loranca			-2.717			40.083			-214			21.4			22.8			MN 2			20			MN 2			Spain			19			0.2035


			Muruorot			35.7833			3.25			-172			17.2			17.2			MN 4			17.2			MN 4			Kenya			20			0.2035


			Breil MN5			0.1571317			47.4751139			-161			16.1			17			MN 5			15.2			MN 5			France			19			0.2015


			Triversa (Fornace RDB)			8.1			44.9			-30			3			3.4			MN 16			2.6			MN 16			Italy			19			0.2005


			Chitenay			1.367			47.5			-190			19			20			MN 3			18			MN 3			France			17			0.2


			Atzelsdorf			16.5441667			48.5102778			-103.5			10.35			11.2			MN 9			9.5			MN 9			Austria			18			0.1985


			Auverse MN3			0.05			47.517			-190			19			20			MN 3			18			MN 3			France			20			0.1975


			Varshets			23.286			43.195			-22.75			2.275			2.6			MN 17			1.95			MN 17			Bulgaria			22			0.1975


			Hajnacka			19.967			48.2166667			-30			3			3.4			MN 16			2.6			MN 16			Slovakia			23			0.1945


			Asa Issie			40.3333333			10.1833333			-39.45			3.945			4.12			\N			3.77			\N			Ethiopia			19			0.1935


			Rusinga (Nyamsingula)			34.169			0.394			-175			17.5			18			MN 4			17			MN 4			Kenya			22			0.1935


			Buluk			36.6			4.267			-175			17.5			18			MN 4			17			MN 4			Kenya			20			0.193


			Savigné-sur-Lathan MN3			0.317			47.45			-190			19			20			MN 3			18			MN 3			France			25			0.192


			La Grive St. Alban			5.232575			45.6005326			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			59			0.1885


			Arrisdrift			16.683			-28.467			-161			16.1			17			MN 5			15.2			MN 5			Namibia			21			0.187


			Artesilla			-1.5			41.183			-175			17.5			18			MN 4			17			MN 4			Spain			20			0.186


			Usno 2			36			4.5			-30.8			3.08			3.56			Piacenzian			2.6			Piacenzian			Ethiopia			22			0.186


			Anwil			7.94305556			47.4516667			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Switzerland			20			0.1835


			Kalodirr			35.667			3.333			-161			16.1			17			MN 5			15.2			MN 5			Kenya			22			0.1835


			Pont-Boutard MN3			0.35			47.317			-190			19			20			MN 3			18			MN 3			France			23			0.1825


			Eggingen-Mittelhart 3			9.8789			48.3633			-175			17.5			18			MN 4			17			MN 4			Germany			25			0.1815


			Manchar 1			68			26			-161			16.1			17			MN 5			15.2			MN 5			Pakistan			22			0.181


			Siwaliks Y0496			72			33			-122.97			12.297			12.324			\N			12.27			\N			Pakistan			25			0.181


			Triversa F.U			8			44.9			-26.75			2.675			3.4			Villafranchian			1.95			Villafranchian			Italy			20			0.181


			Rusinga (Wayondo)			34.183			0.396			-175			17.5			18			MN 4			17			MN 4			Kenya			21			0.18


			Dera Bugti 4			69.15			29.033			-190			19			20			MN 3			18			MN 3			Pakistan			21			0.1795


			Toril 3A			-1.3833333			41.1333333			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			22			0.1785


			Cléré-les-Pins MN5			0.389959			47.4256399			-161			16.1			17			MN 5			15.2			MN 5			France			22			0.178


			Devinska Nova Ves - Fissures			17.017			48.2			-138.5			13.85			15.2			MN 6			12.5			MN 6			Slovakia			21			0.178


			Paulhiac			2.867			45			-233			23.3			23.8			MN 1			22.8			MN 1			France			23			0.177


			Les Beilleaux			0.317			47.45			-190			19			20			MN 3			18			MN 3			France			21			0.1765


			Lemudong'o			35.9788889			-1.3002778			-60.74			6.074			6.108			\N			6.04			\N			Kenya			23			0.1735


			Göriach			15.3			47.55			-161			16.1			17			MN 5			15.2			MN 5			Austria			26			0.173


			Rusinga (Gumba)			34.119			0.417			-175			17.5			18			MN 4			17			MN 4			Kenya			23			0.1725


			Montpellier			3.89			43.6			-47.5			4.75			5.3			MN 14			4.2			MN 14			France			25			0.171


			Can Poncic			2.07361111			41.5388889			-103.5			10.35			11.2			MN 9			9.5			MN 9			Spain			21			0.1655


			Contres MN 5			1.433			47.417			-161			16.1			17			MN 5			15.2			MN 5			France			25			0.161


			Olivola FU			10.15			44.1666667			-26.75			2.675			3.4			Villanyian			1.95			Villanyian			Italy			25			0.161


			La Grive PB A			5.2317			45.5957			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			22			0.1605


			Rusinga (kulu)			34.151			0.401			-175			17.5			18			MN 4			17			MN 4			Kenya			26			0.1605


			Wadi Moghara			28.933			30.25			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Egypt			24			0.1605


			Laetoli_upper unit			35			-3.5			-22			2.2			2.59			Pliocene			1.81			Pliocene			Tanzania			27			0.16


			Tuchorice			13.667			50.267			-190			19			20			MN 3			18			MN 3			Czech Republic			27			0.1595


			Auverse MN5			0.0520134			47.5180122			-161			16.1			17			MN 5			15.2			MN 5			France			25			0.155


			La Romieu			0.9			44.2			-175			17.5			18			MN 4			17			MN 4			France			28			0.155


			Langenau 1			10.0997			48.4855556			-175			17.5			18			MN 4			17			MN 4			Germany			24			0.1545


			Meigné-le-Vicomte MN5			0.1908007			47.5097694			-161			16.1			17			MN 5			15.2			MN 5			France			25			0.154


			Pellecahus			0.533			43.867			-175			17.5			18			MN 4			17			MN 4			France			27			0.15


			Rusinga (R106)			34.134			0.401			-175			17.5			18			MN 4			17			MN 4			Kenya			28			0.1475


			Bunol			-0.7944444			39.4277778			-175			17.5			18			MN 4			17			MN 4			Spain			22			0.1465


			Esvres - Continental Sands			0.8			47.3			-195			19.5			20			MN 3			19			MN 3			France			27			0.1465


			Hommes MN5			0.2965094			47.4252487			-161			16.1			17			MN 5			15.2			MN 5			France			26			0.1455


			Laugnac			0.617			44.3			-214			21.4			22.8			MN 2			20			MN 2			France			28			0.1435


			Kislang			18.23			46.58			-30			3			3.4			MN 16			2.6			MN 16			Hungary			30			0.143


			Napak			34.7833333			1.28333333			-184.5			18.45			20.5			Burdigalian			16.4			Burdigalian			Uganda			28			0.1425


			Sant Quirze			2.0861			41.525			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Spain			26			0.14


			Vieux Collonges			4.7			45.9			-166			16.6			18			MN 4			15.2			MN 5			France			32			0.14


			Shungura D			36.003			5.003			-24.85			2.485			2.53			\N			2.44			\N			Ethiopia			32			0.1385


			Sandelzhausen			11.8044			48.6278			-161			16.1			17			MN 5			15.2			MN 5			Germany			27			0.137


			Merkur-North			13.417			50.45			-190			19			20			MN 3			18			MN 3			Czech Republic			26			0.1365


			Belometchetskaja			42			44.6			-161			16.1			17			MN 5			15.2			MN 5			Russia			27			0.136


			La Grive L5			5.2206			45.6078			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			30			0.1345


			Rusinga (-)			34.15			0.4			-175			17.5			18			MN 4			17			MN 4			Kenya			29			0.134


			Bézian			0.4780953			43.9913431			-175			17.5			18			MN 4			17			MN 4			France			30			0.133


			Pontigné MN3			-0.0410218			47.5475877			-190			19			20			MN 3			18			MN 3			France			30			0.133


			Noyant-sous-le-Lude MN3			0.117			47.517			-190			19			20			MN 3			18			MN 3			France			29			0.1325


			Siwaliks Y0076			72			33			-113.065			11.3065			11.351			\N			11.262			\N			Pakistan			36			0.132


			La Grive L7			5.2206			45.6078			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			30			0.128


			Senèze			6.24			43.55			-22.75			2.275			2.6			MN 17			1.95			MN 17			France			30			0.126


			Pont-Boutard MN5			0.325279			47.3315751			-161			16.1			17			MN 5			15.2			MN 5			France			28			0.1245


			Karungu (Nira & Kachuka)			34.158			0.842			-175			17.5			18			MN 4			17			MN 4			Kenya			28			0.121


			La Grive M			5.216			45.599			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			32			0.12


			Montaigu-le-Blin			-1.333			46.833			-214			21.4			22.8			MN 2			20			MN 2			France			37			0.119


			Ramangar			76.9333333			33.6916667			-130			13			14.8			Serravallian			11.2			Serravallian			India			35			0.118


			Nihewan_Xiashagou			114.166667			40.1666667			-22.75			2.275			2.6			MN 17			1.95			MN 17			China			29			0.117


			Baigneaux-en-Beauce			2.15			48.1			-161			16.1			17			MN 5			15.2			MN 5			France			33			0.1165


			Pontlevoy			1.2			47.4			-161			16.1			17			MN 5			15.2			MN 5			France			30			0.114


			Eppelsheim			8.979			49.723			-103.5			10.35			11.2			MN 9			9.5			MN 9			Germany			29			0.1135


			Songhor (Main)			35.256			0.00277778			-195			19.5			19.5			\N			19.5			\N			Kenya			33			0.113


			La Grive L3			5.2206			45.6078			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			France			30			0.11


			Lasse MN5			0.010832			47.5364804			-161			16.1			17			MN 5			15.2			MN 5			France			33			0.107


			Rudabanya			20.633			48.7166667			-99.25			9.925			10.35			MN 9			9.5			MN 9			Hungary			34			0.1055


			Rusinga (Kathwanga)			34.151			0.401			-175			17.5			18			MN 4			17			MN 4			Kenya			36			0.105


			Wintershof-West			11.1639			48.9094444			-190			19			20			MN 3			18			MN 3			Germany			35			0.1045


			Rusinga (R3)			34.2			0.384			-175			17.5			18			MN 4			17			MN 4			Kenya			34			0.1015


			Steinheim			10.05			48.7			-118.5			11.85			12.5			MN7-8			11.2			MN7-8			Germany			36			0.1015


			Rusinga (Hiwegi)			34.2			0.384			-175			17.5			18			MN 4			17			MN 4			Kenya			37			0.1


			Channay-sur-Lathan MN5			0.2630479			47.4796598			-161			16.1			17			MN 5			15.2			MN 5			France			34			0.099


			Lufeng-shihuiba			102.4			25.3			-76.5			7.65			8.2			MN 12			7.1			MN 12			China			41			0.094


			Noyant-sous-le-Lude MN5			0.11412			47.5125892			-161			16.1			17			MN 5			15.2			MN 5			France			41			0.0915


			Artenay			1.8583			48.0773			-175			17.5			18			MN 4			17			MN 4			France			39			0.09


			Maboko			34.6			0.15			-138.5			13.85			15.2			MN 6			12.5			MN 6			Kenya			38			0.0855


			Devinska Nova Ves - Sandhill			17			48.2			-132			13.2			15.2			MN 6			11.2			MN7-8			Slovakia			38			0.0845


			Pontign? MN5			-0.0410218			47.5475877			-161			16.1			17			MN 5			15.2			MN 5			France			40			0.0725


			Savigné-sur-Lathan MN5			0.317			47.45			-161			16.1			17			MN 5			15.2			MN 5			France			39			0.0725


			Sansan			-0.5			43.9			-138.5			13.85			15.2			MN 6			12.5			MN 6			France			46			0.058


			Esvres - Marine Faluns			0.8			47.3			-161			16.1			17			MN 5			15.2			MN 5			France			52			0.05


			List of late Miocene fossil sites with age information and GFRI values used for Raup-Crick GFRI analysis in Figure 7.










