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INTRODUCTION

Yukimitsu Tomida

Department of Geology and Paleontology, National Museum of Nature and Science,
Tsukuba, Ibaraki 305-0005, Japan.
(e-mail: aztlanolagus@yahoo.co.jp)

National Museum of Nature and Science (previously National Science Museum) obtained a collec-
tion of Paleogene mammalian fossils of European localities from Mr. Nicolas Tourment of France in
1996 (called Tourment Collection hereafter). On the other hand, only several isolated fragmentary
mammalian fossils have been known from the Paleogene sediments in Japan up to the early 1990s. Dis-
coveries of the early/middle Eocene and late Eocene mammalian faunas started one after another in
Kumamoto and Hyogo prefectures in the early to late 1990s (Miyata and Tomida, 1998a, b; Miyata et
al., 2011, and references in it; Tsubamoto et al., 2007; Saegusa and Tanaka, 2010, and references in it).
They include rather well preserved mammalian fossils of perissodactyls, artiodactyls, tillodonts, pri-
mates, and rodents, etc. Also, some research groups from Japan recently started working on the Paleo-
gene mammals in Myanmar and other countries. However, virtually no comparative material (espe-
cially original specimens) was available in Japan. Thus, the National Museum of Nature and Science
decided to publish the Tourment Collection as a reference of original comparative material in 2024.

The Tourment Collection consists of the mammalian fossils from rather well known localities in
Europe, covering from the Paleocene to Oligocene (plus just a few specimens from Miocene), and the
majority is the Eocene perissodactyls and artiodactyls. Some marsupials, primates, creodonts, carniv-
orans, [condylarthsl, and rodents are also included. Therefore, four authors divided the Tourment Col-
lection into yve groups: perissodactyls (Miyata), artiodactyls (Tsubamoto), primates+carnivores (Egi),
and marsupials, Jinsectivoransd, chiropterans, and rodents (Tomida), with the Ocondylarths] (Tomida
and Egi). All authors studied and identiyed the specimens with not only published literatures but also
direct comparisons with the original specimens stored in the museums and universities in France and
England, in addition to the discussions with researchers in those institutions (see acknowledgement of
each chapter). Each specimen was identiyed at the most recent taxonomic status, measured, illustrated
with photos, and given some comments. Thus, this volume can be a good reference to identify and to
understand most recent status of the Paleogene mammals from Europe.

The manuscripts of all chapters in this monograph were almost completed by January 2011, but
the publication was delayed due to various reasons. Although the publication was ynally accepted by
the museum as mentioned above, time was not enough to update the manuscripts. Thus, each chapter
does not include the references published after 2011.

Mr. Nicolas Tourment who collected the specimens included in this volume was bone in 1963 and
was interested in fossils since he was only 6 or 7 years old. Since he was 18, he started collecting
Eocene mammalian fossils mainly from southern France. This is why the Tourment Collection con-
sists mainly of fossils from the localities there. He is rather serious fossil collector. For example, he
has donated and/or lent some of his collections to museums for research and exhibits, including some
Oligocene bird fossils from southern France (Louchart et al., 2007, 2010).

All specimens of the Tourment Collection were cataloged before the museum name in English
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was changed, and they are numbered with the acronym NSM-PV (e.g. Fig. 4 of Chap.7 and Fig. 15 of
Chap. 8), which stands for the National Science Museum, Paleontology, Vertebrates. However, we use
INMNS-PVI on the catalog numbers in this volume, because it is the o  cial acronym now.

Special thanks go to Ms. Hiroko Nagaoka and Ms. Sonoko Suzuki (both National Museum of
Nature and Science), and Ms. Emma Dangeryeld (University of Tsukuba) for inputting all the speci-
men data of the Tourment Collection into the Collection Database of Specimens and Materials of the
National Museum of Nature and Science.

Literatures Cited

Louchart, A., N. Tourment, J. Carrier, T. Roux, and C. Mourer-Chauvir®, 2007. Hummingbird with modern feathering: an
exceptionally well-preserved Oligocene fossil from southern France. Naturwissenschaften, DOI 10.1007/s00114-007-
0309-0

Louchart, A, N. Tourment, and J. Carrier, 2010. The earliest known pelican reveals 30 million years of evolutionary stasis in
beak morphology. Jour. Ornithol., DOI 10.1007/s10336-010-0537-5

Miyata, K. and Y. Tomida, 1998a. A new tillodont from the early Middle Eocene of Japan and its implication to the subfamily
Trogosinae (Tillodontia: Mammalia). Paleontogical Research, 2(1): 53-66.

Miyata, K. and Y. Tomida, 1998b. Trogosus-like tillodont (Tillodontia, Mammalia) from the early Middle Eocene of Japan.
Paleontogical Research, 2(3): 193-198.

Miyata, K., Y. Tomida, K. C. Beard, G. F. Gunnell, H. Ugai, and K. Hirose, 2011. Eocene mammals from the Akasaki and
Nakakoshiki formations, western Kyushu, Japan: preliminary work and correlation with Asian land mammal ages. Ver-
tetrata PalAsiatica, 49(1): 53-68.

Saegusa, H. and S. Tanaka, 2010. Preliminary notes on mammalian fossils of the Yokawa Formation of the Kobe Group and the
sedimentary facies at the excavation sites. Journal of Fossil Research, 42(2): 83-94 (in Japanese).

Tsubamoto, T., T. Matsubara, S. Tanaka, and H. Saegusa, 2007. Geological age of the Yokawa Formation of the Kobe Group
(Japan) on the basis of terrestrial mammalian fossils. Island Arc, 16: 479-492.
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Chapter 1

LOCARITY INFORMATION

Yukimitsu Tomida®, Naoko Egi?, and Yuri Kimura®

1 Department of Geology and Paleontology, National Museum of Nature and Science, Tsukuba, Ibaraki 305-0005, Japan.
(e-mail: aztlanolagus@yahoo.co.jp)
2 Department of Anthropology, National Museum of Nature and Science, Tsukuba, Ibaraki 305-0005, Japan.
(e-mail: egicyon@gmail.com)
% Department of Geology and Paleontology, National Museum of Nature and Science, Tsukuba, Ibaraki 305-0005, Japan.
(e-mail: ykimira.research@gmail.com)

Each of mammalian fossil localities in Europe is identiyed in general by its own name (or nick
name), so that it is fairly easy to recognize a speciyc locality (or site) by its name, at least for special-
ists of fossil mammals. The Tourment Collection consists of the mammalian fossils from 13 localities,
10 of which are in France, two are in England, and one in Germany (Fig. 1). Except for one in Ger-
many, other 12 localities are rather famous ones, and some of them such as Berru, Aumelas, Robiac,
Le Bretou, and Baby are listed as standard levels of MP (European Paleogene land mammal) zones or
reference localities of each zone by Schmidt-Kittler (1987).

Name of the locality, administrative unit, stratigraphy, geologic age, latitude and longitude, and
some geologic information of each locality are listed below. Order of the localities is based on the
geologic age (MP numbers), from the oldest to the youngest. The latitude and longitude coordinates of
each locality are approximate, which were indicated in the Paleobiology Database (Alroy et al., 2001;
http://paleodb.org; the data downloaded in February 2011) and Hooker et al. (2009).

We understand that three localities in France, Aumelas, Robiac, and La D@bruge, are currently
protected as geological parks and that paleontological resources from these localities have been pre-
served since the protection law went into e ect. Thus, we requested Mr. Francois Escuillie, an expert
of fossil mammal collecting in France, to examine the Tourment Collection in December 2022. He
conyrmed that Mr. Nicholas Tourment had collected fossils from each locality before the protection
law became e ective. For example, he was certain that Mr. Tourment collected fossils between 1980
and 1984 from La D®bruge, which has been protected since 1987. Based on the information given by
Mr. Escuillie, Dr. Philippe Guillet (former vice-chairman of the French section of ICOM and vice-
chairman of the International Natural History Committee of ICOM) sent us a statement that our acqui-
sition of Mr. Tourment's fossil collection is perfectly legal (pers. comm., May 24, 2023).

1. Berru

Administrative unit: Reims, Marne, Champagne-Ardenne, France. See Savage and Russell (1983,
p. 35) for a map.

Stratigraphy: Cernay Formation. For the stratigraphic proyle of Berru and Cernay, see Savage and
Russell (1983, p. 32).

Age: late Paleocene (Thanetian). European mammal zone MP 6 (Schmidt-Kittler, 1987).

Latitude and longitude: 49.3°N, 4.2°E.

Environment and lithology: puvial; conglomerate.

Primary reference: D. E. Russell, 1981. Un primate nouveau du Pal®oc ne sup@rieur de France.
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Figure 1.00 Map showing the localities from which the mammalian fossils of Tourment Collection were collected.
1. Berru, 2. Aumelas, 3. Le Bretou, 4. Robiac, 5. Euzet les Bains, 6. Headon Hill, 7. Baby, 8. La D®bruge,
9. Civrac de Blaye, 10. St. Capraise dEymet, 11. Hamstead Beds, 12. Name unknown, 13. Faluns de Touraine.

Geobios, 14(3): 399-405.

2. Aumelas

Administrative unit: Herault, Montpellier, Languedoc-Roussillon, France.

Age: middle Eocene (Lutetian). European mammal zone MP 13 (Schmidt-Kittler, 1987).

Latitude and longitude: 43.6°N, 3.6°E.

Environment/lithology: lacustrine, lithiyed limestone.

Primary reference: J.-L. Hartenberger, B. Sig®, and J. Sudre, 1969. Les gisements de vertebres de
la region montpellieraine; 1. Gisements eocenes. Bulletin du B.R.G.M. (Bureau de recherche
Geologique et Miniere), 1(1): 7718.

3. Le Bretou

Administrative unit: Tarn-et-Garonne, Midi-Pyrenees, France.

Stratigraphy: a part of Phosphorites du Quercy.

Age: late middle Eocene (Bartonian). European mammal zone MP 16, Robiac standard zone
(Schmidt-Kittler, 1987).

Latitude and longitude: 44.2°N, 1.7°E.

Environment/lithology: karst; phosphorite. Fossils are indicative of a dense, equatorial forest envi-
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ronment and a warm and moist climate.

Primary reference: J.-Y. Crochet, J.-L. Hartenberger, J.-C. Rage, J. A. Remy, B. Sig®, J. Sudre,
and M. Vianey-Liaud, 1981. Les nouvelles faunes de vertebres anterieurs a la IGrande Coupurell
decouvertes dans les phosphorites du Quercy. Bulletin du Museum national dHistoire Naturelle de
Paris, 3(3): 245-266.

4. Robiac

Administrative unit: Bess ges, Al's, Gard, Languedoc-Roussillon, France.

Age: late middle Eocene (Bartonian). European mammal zone MP 16, Robiac standard zone
(Schmidt-Kittler, 1987).

Latitude and longitude: 44.3°N, 4.1°E.

Environment: terrestrial.

Primary reference: P. Louis and J. Sudre, 1975. Nouvelles donnees sur les primates de I'Eocene
superieur europeen. Colloque international CNRS, Problemes actuels de paleontologie - evolution des
vertebres, (218): 805-828.

5. Euzet les Bains

Administrative unit: V@z@nobres, Al"s, Gard, Languedoc-Roussillon, France.

Age: late Eocene (Priabonian). European mammal zone MP 17 (Schmidt-Kittler, 1987).

Latitude and longitude: 44.1°N, 4.2°E.

Environment: terrestrial.

Primary reference: P. Louis and J. Sudre. 1975. Nouvelles donnees sur les primates de I'Eocene
superieur europeen. Colloque international CNRS, Problemes actuels de paleontologie - evolution des
vertebres, (218): 805-828.

6. Headon Hill

Administrative unit: West end, Isle of Wight, England.

Stratigraphy: just under the How Ledge, Totland Bay Member, Headon Hill Formation, Salent Group.

Age: late Eocene (Priabonian). European mammal zone MP 17; polarity chron C16n-2r, ca. 36.4
Ma (Hooker et al., 2009, ygs. 3-4).

Latitude and longitude: 50°40§ N, 1°34| W.

Environment: terrestrial.

Primary reference: J. J. Hooker, S. T. Grimes, D. P. Mattey, M. E. Collinson, N. D. Sheldon, 2009.
Reyned correlation of the UK Late Eocene—Eraly Oligocene Solent Group and timing of its climate
history. Geol. Soc. America, Spec. Pap., 452: 179-195.

7. Baby

Administrative unit: Sainte-Foy-la-Grande, Libourne, Gironde, Aquitaine, France.

Age: late Eocene (Priabonian). European mammal zone MP 17 or MP 20 (Schmidt-Kittler, 1987).
There are two localities at Baby, Baby 1 and Baby 2, each of which is correlated to MP 17 and MP 20,
respectively (Schmidt-Kittler, 1987). Although locality data of the Tourment Collection do not specify
which locality, based on the fossil taxon from this locality, it is more likely the Baby 1, which is corre-
lated to MP 17 (see Plagiolophus (Paloplotherium) annectens section in chapter 6).

Latitude and longitude: 44.4°N, 0.2°W.

Environment: terrestrial.

Primary reference: J. Sudre, 1978. Les artiodactyles de IlEocene moyen et superieur dEurope
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occidentale; systematique et evolution. Memoires et Travaux de llinstitut de Montpellier de IIEcole
Pratique des Hautes Etudes, 7: 11229.

8. La Débruge

Administrative unit: Apt, Vaucluse, Alpes-Cote d/Azur, France.

Age: late Eocene (Priabonian). European mammal zone MP 18 (Schmidt-Kittler, 1987).

Latitude and longitude: 43.9°N, 5.4°E.

Environment/lithology: mire or swamp; black, sandy marl.

Primary reference: L. de Bonis, 1964. Etude de quelques mammiferes du Ludien de la Debruge
(Vaucluse). Annales de Paleontologie (Vertebres), 50(2): 121-154.

9. Civrac de Blaye

Administrative unit: Saint-Savin, Blaye, Gironde, Aquitaine, France.

Age: late Eocene (Priabonian); European mammal zone MP 18 (Schmidt-Kittler, 1987).

Latitude and longitude: 45.1°N, 0.7°W.

Primary reference: M. Richard, 1946. Contribution a [®®tude du basin dlAquitaine, Les Gisements
de Mammiferes Tertiares. Memoires de la Societe Geologique de France, Nouvelle Serie, 24(52):
1-380.

10. St. Capraise dIEymet

Locality: Eymet, Bergerac, Dordogne, Aquitaine, France.

Age: late Eocene (Priabonian). European mammal zone MP 20 (Schmidt-Kittler, 1987).

Latitude and longitude: 44.7°N, 0.4°E.

Primary reference: M. Brunet, 1977. Les mammif res et le probl me de la limite Eoc ne-Oli-
goc ne en Europe. G@obios, M@m. sp@cial 1: 11727.

11. Hamstead Beds

Administrative unit: Northwest shoreline, Isle of Wight, England.

Stratigraphy: lower part of Upper Hamstead Member, Bouldnor Formation, Salent Group.

Age: early Oligocene (Ruperian). European mammal zone MP 21; polarity chron C13nTC12r; ca
33.2 Ma (Hooker et al., 2009, ygs. 374).

Latitude and longitude: 50°43| N, 1°26l W.

Environment: terrestrial.

Primary reference: J. J. Hooker, S. T. Grimes, D. P. Mattey, M. E. Collinson, N. D. Sheldon, 2009.
Reyned correlation of the UK Late Eocene—Eraly Oligocene Solent Group and timing of its climate his-
tory. Geol. Soc. America, Spec. Pap., 452: 179-195.

12. Locality name unknown
Administrative unit: Pappenheim?, Mittelfranken, Bayern Province, Germany.
Age: early Oligocene (Rupelian).
Latitude and longitude: 49°N, 11°E.

13. Faluns de Touraine

Administrative unit: Sainte-Maure-de-Touraine, Chinon, Indre-et-Loire, Centre, France.

Age: basal part of middle Miocene (Langhian). European mammal zone MN 5 (Steininger et al.,
1996).
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Latitude and longitude: 47.1°N, 0.2°E.
Primary reference: L. Ginsburg and P. Janvier, 1975. Les mammiferes marins des faluns de la
Touraine et de I’Anjou: faune, gisements et paleobiologie. Bulletin Society E. sci. Anjou, N. S., 9: 73-96.

Literature Cited
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Chapter 2

MARSUPIALIA, DINSECTIVORAL, AND CHIROPTERA

Yukimitsu Tomida

Department of Geology and Paleontology, National Museum of Nature and Science,
Tsukuba, Ibaraki 305-0005, Japan.
(e-mail: aztlanolagus@yahoo.co.jp)

Introduction

Marsupial, Dinsectivorell and chiropteran material treated in this chapter consists of six species
from Le Bretou and Robiac in France. Majority of the specimens from Le Bretou are in situ on the
dentary (exceptions are two upper molars), while those from Robiac are all isolated teeth.

Measurements of the specimens are shown in Tables 1 and 2.

Abbreviations: R, right; L, left; P/p, upper/lower premolar; M/m, upper/lower molar; 1/2, 1 or 2.

Systematic Paleontology

Supercohort Marsupialia Illiger, 1811
Cohort Ameridelphia Szaley, 1982
Order Didelphimorpha Gill, 1872

Family Didelphidae Gray, 1821
Subfamily Herpetotheriinae Trouessart, 1879
Genus Amphiperatherium Filhol, 1879

Amphiperatherium bourdellense Crochet, 1979
(Fig. 1; Table 1)

Material: NMNS-PV 21146, right M2; NMNS-PV 21145, left dentary w/ m3-4; NMNS-PV
21147, left dentary w/ m1-3; NMNS-PV 21150, right dentary w/ m3-4.

Locality: Le Bretou (Tarn-et-Garonne, Midi-Pyrenees. France).

Table 1. Measurements of marsupial specimens from Le Bretou and Robiac (in mm)

Tooth Tooth

Specimen number . S Length  Width Specimen number . o Length  Width
identiycation identiycation

Amphiperatherium bourdellense

[0 NMNS-PV 21145 L m3 — 0.92 [0 NMNS-PV 21147 L m2 1.44 0.86
0O L m4 1.72 0.92 L m3 — —
[0 NMNS-PV 21146 R M2 1.68 2.04 0 NMNS-PV 21150 R m3 1.44 0.82
[0 NMNS-PV 21147 L ml 1.48 0.86 R m4 1.42 0.74
Peratherium sudrei

[0 NMNS-PV 21207 R m2? 1.76 0.82 0 NMNS-PV2121200 L m1? 1.42 0.78
O NMNS-PV 21208 L m2? 1.68 0.90 [ NMNS-PV 21213 R p2? 1.30 0.66
[0 NMNS-PV 21209 R m2? 1.64 0.88 0 NMNS-PV 21214 L M2 1.64 2.08
[0 NMNS-PV 21210 L m1/2 1.56 0.90 0 NMNS-PV 21215 L M2 1.60 2.04

0 NMNS-PV 21211 L mi/2 160 086 [ NMNS-PV 21216 L dP3 120 096
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Fig. 1. Amphiperatherium bourdellense from Le Bretou
(a) NMNS-PV 21146, R M2; (b-d) PV-21145, L dent. w/ m3-4; (e-g) NMNS-PV 21147, L dent. w/ m1-3;
(h—j) NMNS-PV 21150, R dent. w/ m3-4. a, b, e, h, occlusal views; c, f, j, buccal views; d, g, i, lingual views.
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Age: late Middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: Total of 12 species of the genus have been known in Europe since 1846, and it is not
easy to identify based on the lower teeth. However, the M2 is characterized by the stylar cusp B well
developed, other stylar cusps poorly developed, and a small gap is present between stylar cusps B and
C, all of which and the size are indicative that the M2 belongs A. bourdellense (Crochet, 1979). This
species was described based only on the specimens from Le Bretou (Crochet, 1979), thus all the den-
taries are also included int this species, although NMNS-PV 21147 and 21150 are somewhat smaller
than 21145.

Genus Peratherium Aymard, 1850

Peratherium sudrei Crochet, 1979
(Fig. 2, Table 1)

Material: NMNS-PV 21207 to NMNS-PV 21216, 10 isolated cheek teeth. For the correspondence
between the specimen number and the tooth identiycation, see table X.

Locality: Robiac (Besseges, Alés, Gard, Languedoc-Roussillon, France).

Age: late Middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: Main cusps of the upper and lower molars are slenderly tall. On the upper molars, the
buccal slopes of the paracone and metacone are not pat but possess shallow concavity, the metacone is
quite higher than the paracone, the stylar cusp B is conspicuous, while C is poorly developed and
seems like a ridge following B. The entoconid of the lower molars is conical (Crochet, 1980). These
characteristics are indicative of the genus Peratherium. Peratherium sudrei is one of the smallest spe-
cies of the genus known in Europe, and characterized by 1) the stylar cusp C poorly developed, and 2)
the paraconid is tallest, metaconid is taller than protoconid, etc. (Crochet, 1980). The type specimen
and the hypodigm of this species are from the Robiac south locality.

Supercohort Placentalia Owen, 1837
OInsectivorall
Family Nyctitheriidae Simpson, 1928
Subfamily Nyctitheriinae Simpson, 1928
Genus Saturninia Stehlin, 1941

Saturninia mamertensis Sigé, 1976
(Fig. 3, Table 2)

Material: NMNS-PV 21217 and 21218, both right m1 or m2; NMNS-PV 21219, left m3.

Locality: Robiac (Besseges, Ales, Gard, Languedoc-Roussillon, France).

Age: late Middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: Possibility of NMNS-PV 21217 and 21218 to be p4 is much less than that to be m1 or
m2, because the paraconid is located posteriorly compared to m1 and m2. NMNS-PV 21219 is inter-
preted to be m3, because width of the tooth is narrower and especially the talonid is clearly narrower
than the trigonid.
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Fig. 2. Peratherium sudrei from Robiac] [0 [J
(@) NMNS-PV 21215, L M2; (b) NMNS-PV 21216, dP3; (c—d) NMNS-PV 21209, R m2; (f-h) NMNS-PV 21211,
m1/2; (i-k) NMNS-PV 21213, R p2?. a, b, ¢, f, i, occlusal views; d, h, j, lingual views; e, g, k, buccal views.
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Fig. 3. Saturninia mamertensis from Robiac
(a—c) NMNS-PV 21218, R m1/2. a, occlusal, b, buccal, and c, lingual views.
Table 2. Measurements of Nyctytheriidae specimens from Robiac and Chroptera specimens from Le Bretou (in mm)
. Tooth . . Tooth .
Specimen number . _o'o . Length  Width  Specimen number o Length  Width
identiycation identiycation

Saturninia mamertensis
0 NMNS-PV 21217 R m1/2 — — NMNS-PV 21219 L m3 1.00 0.60
[0 NMNS-PV 21218 R m1/3 1.06 0.60
Cryptotopos hartenbergeri
O NMNS-PV 21220 L m1? 1.62 1.06  NMNS-PV 21225 L P4 1.56 —
0O NMNS-PV 21221 L m2? 1.40 1.10 NMNS-PV 21226 L P4 1.64 —
[0 NMNS-PV 21222 L p4 1.32 0.74  NMNS-PV 21227 R M1/2 1.48 1.96
0 NMNS-PV 21223 L p4 1.40 0.78  NMNS-PV 21235 R p3 1.20 0.62
0 NMNS-PV 21224 L p4 1.46 0.80
Vespertiliavus sp. cf. V. schlosseri
00 NMNS-PV 21144 R p4 2.06 1.08  NMNS-PV 21144 R m3 2.04 1.48
0 NMNS-PV 21144 R ml 2.36 152 NMNS-PV 21144 R m1~3 8.5
0 NMNS-PV 21144 R m2 2.28 156  NMNS-PV 21148 L M2 2.24 3.02
Cf. Hipposideros trassounius
0 NMNS-PV 21149 R m2 1.08 0.72  NMNS-PV21149 Rm3 0.98 0.66

Cryptotopos hartenbergeri (Sigé, 1976)

Genus Cryptotopos Crochet, 1974

(Fig. 4, Table 2)

Material: NMNS-PV 21220, left m1?; NMNS-PV 21221, left m2?; NMNS-PV 21222 ~ 21224, 3
left p4s; NMNS-PV 21225 and 21226, 2 left P4s; NMNS-PV 21227, right M1/2; NMNS-PV 21235,

right p3.

Locality: Robiac (Besseges, Ales, Gard, Languedoc-Roussillon, France).
Age: late Middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).
Comments: This species was originally described as a new species of the genus Saturninia by Sigé
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Fig. 4. Cryptotopos hartenbergeri from Robiac
(2) NMNS-PV 21226, L P4 frag.; (b) NMNS-PV 21227, R m1/2; (c-e) NMNS-PV 21235, R p3; (f-h) NMNS-
PV 21222, L p4; (i-k) NMNS-PV 21221, L m1/2; (I-n) NMNS-PV 21220, L m1/2. a, b, d, g, j, m, occlusal
views; ¢, f, i, |, buccal views; e, h, k, n, lingual views.
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(1976), but Hooker and Weidmann moved this species to the genus Cryptotopos as a new combination
(Hooker and Weidmann, 2000), and here | follow him. On the lower molars, the trigonid stands nearly
vertically, and the hypoconulid is located medially. M1 or M2 (NMNS-PV 21227) possesses clear
paraconule and metaconule. NMNS-PV 21225 and 21226 are fragmentally P4s, both missing approx.
lingual half. Robiac is the type locality of this species.

Order Chiroptera Blumenbach, 1779
Suborder Microchiroptera Dobson, 1875
Family Emballonuridae Dobson, 1875
Genus Vespertiliavus Schlosser, 1887

Vespertiliavus sp. cf. V. schlosseri Revilliod, 1920
(Fig. 5, Table 2)

Material: NMNS-PV 21144, right dentary with p4 m1-3; NMNS-PV 21148, left M2.

Locality: Le Bretou (Tarn-et-Garonne, Midi-Pyrenees. France).

Age: late Middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: NMNS-PV 21144 is very similar to this species in both the morphology (especially
p4) and size (Sigé, 1988). Although the size of some teeth is within the known range of this species, it
is closer to the smaller end, and the size of some other teeth is slightly less than the known range
(Sigé, 1988). NMNS-PV 21148 (M2) is about 11-13 % smaller than the only specimen of M2 by Sigé
(1988, p. 87), but NMNS-PV 21144 is also near the smaller end, NMNS-PV 21148 can be included in
this species.

Family Hipposideridae Miller, 1907
Genus Hipposideros Gray, 1831

Cf. Hipposideros trassounius Sigé, 1988
(Fig. 5; Table 2)

Material: NMNS-PV 21149, right dentary fragment with m2-3.

Locality: Le Bretou (Tarn-et-Garonne, Midi-Pyrenees. France).

Age: late Middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: Total of eight species of Chiropteran fossils are known from Le Bretou (Sigé, 1988).
Among them, H. trassounius is the smallest species. The holotype possesses p4-m1 while NMNS-PV
21149 possesses m2-3, thus the direct comparison is not possible. All the referred specimens (except a
single m1/2 = BRE2-748; Sigé, 1988) are somewhat larger than NMNS-PV 21149, but BRE2-748
(length, 1.10; width 0.69) is almost the same size of m2 (1.08 and 0.72) of NMNS-PV 21149. Based
on the general morphology and the size (near the smallest end), NMNS-PV 21149 is likely referred to
H. trassounius.
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Fig. 5. Chiroptera from Le Bretou
Vespertiliavus sp. cf. V. schlosseri, (a, b) NMNS-PV 21144, R dentary frag. w/ p4 m1-3; (c) NMNS-PV 21148,
L M2. Cf. Hipposideros trassounius, (d—f) NMNS-PV 21149, R dentary frag. w/ m2-3. a, e, lingual views;

b-d, occlusal views; f, buccal view.
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Introducation

The taxa included in this chapter are divided into the Plesiadapiformes Simons and Tattersall, 1972
(cited in Simons 1972) and the Euprimates Ho stetter, 1977. Living primates consists of the Strepsirrhini
£. Geo roy Saint-Hilaire, 1812 and the Haplorhini Pocock, 1918. The Euprimates includes the crown
group that is deyned by the Strepsirrhini and Haplorhini and a few fossil taxa that are closely related to
the crown group (Rose, 2006). The Plesiadapiformes is a paraphyletic group, and is a sister group of the
Euprimates (Silcox et al., 2005). Ranks for some taxonomic groups within the order Primates may vary
between researchers. The ranks used in this study follow those in Rose (2006, table 10.2).

The eight plesiadapiform specimens catalogued in this paper are Plesiadapis tricuspidens and are
from the late Paleocene of France. Forty-two specimens are from two late middle Eocene (MP16)
localities in France. These include adapids (Adapis and cf. Leptadapis) and omomyids (Necrolemur
and Pseudoloris). The remaining one specimen is from the basal part of the Middle Miocene of
France, and is identiyed as Pliopithecus piveteaui. The Pliopithecidae is a family in the Catarrhine
Geo roy Saint-Hilaire 1812, but its systematic position has been controversial (Begun, 2002).

Measurements of each specimen are shown in Table 1.

Abbreviations: P/p, upper/lower premolar; M/m, upper/lower molar.

Systematic Paleontology

Suborder Plesiadpiformes Simons and Tattersall, 1972
Family Plesiadapidae Trouessart, 1897
Genus Plesiadapis Gervais, 1877

Plesiadapis tricuspidens Gervais, 1877
(Fig. 1)

Material: NMNS-PV 21112, left mandibular fragment with p4-m3; NMNS-PV 21113, incisor;
NMNS-PV 21114, right p3; NMNS-PV 21115, left m2; NMNS-PV 21116, left P4; NMNS-PV 21117,
left P3; NMNS-PV 21118, right m2; NMNS-PV 21119, left M3.

Locality: Berru (Reims, Marne, Champagne-Ardenne, France).

Age: late Paleocene (Thantian). European mammal zone MP6 (Schmidt-Kittler, 1987).

Comments: The occurrence of Plesiadapis tricuspidens is limited to the MP6 level (Godinot,
1987). NMNS-PV 21113 to 21115 and NMNS-PV 21116 to 21119 may be associated.
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Table 1. Measurements (in mm) of plesiadpiform and primate specimens.

0 Plesiadapis tricuspidens
0 O NMNS-PV 21112: mandibular D below m1 = 9.6;
paL=32,W=36H=42;
mlL=43, W=37,
m2L=49,W=44;
m3L=74W=44,
[0 0 NMNS-PV 21113: incisor L=2.2, W=2.6,H>6.9.
[0 O NMNS-PV 21114: p3 L=35W=34 H>4.1.
0 O NMNS-PV 21115: m2 L =5.2, W = 4.3.
[0 0 NMNS-PV 21116: PAL=2.7,W=4.2.
0 O NMNS-PV 21117: P3 L =29, W =3.7.
[J 0 NMNS-PV 21118: m2 L=5.3, W=4.38.
0 O NMNS-PV 21119: M3 L =41, W=54.
[J Adapis sudrei
0 O NMNS-PV 21242: mandibular D below m1 =9.1;
pAL=49, W=27,
mlL=4.0W=3.0;
m2L=51W=32;
m3L=6.2,W=32.
[0 0 NMNS-PV 21243: P2 L = 4.5%;
P3L=45W=37
PAL=43,W=44;
M1L=45W=54;
M2L=52,W=509.
0 NMNS-PV 21245: M2 L =5.3, W =6.3.
[0 NMNS-PV 21246: m1 L =45 W=3.1.
O NMNS-PV 21247: p1 L=29,W=1.6,H=3.1.
[0 NMNS-PV 21249: p1 L=4.2, W=2.0,H=3.8.
0 NMNS-PV 21250: P3 L =3.7, W =4.9.
O NMNS-PV 21252: M1or2 L=4.4, W=54.
0 NMNS-PV 21253: p3or2 L=4.4,W=25,H>3.0.
O NMNS-PV 21254: p2 or3L=4.7, W=238.
0 0O NMNS-PV 21255: m1 or 2 L =5.1%, W = 3.4*,
[0 0 NMNS-PV 21256: mlor2 L =5.0,W=35.
0 O NMNS-PV 21257: m1 or 2 W = 3.3*.
[0 0O NMNS-PV 21258: mlor2 L =41, W=25.
0 0O NMNS-PV 21259: m3 L= 6.6, W=2.8.
[J Cf. Leptadapis sp.
[0 0O NMNS-PV 21263: p4 L =6.8, W = 4.0.
[J Necrolemur sp. cf. N. antiquus
[0 0 NMNS-PV 21151: right. mandibular D below m2 = 3.4;
m2L=25W=19;
m3L=25W=17.
[0 O NMNS-PV 21236: lower canine L=1.5,crown L=23, W=13, H=1.2
0 O NMNS-PV 21237: p3 L =18, W=14.
[0 0 NMNS-PV 21264: p4 L =35 W =20.
00 O NMNS-PV 21265: m2 L =28, W =2.2.
0 O NMNS-PV 21266: m1 L =25 W=2.1.
0 ONMNS-PV 1267: mlor2L =29, W=21.

O
]
O
]
O
O
O
O

0 O NMNS-PV 21268:
[0 0O NMNS-PV 21269:
0 0 NMNS-PV 21270:
[0 0 NMNS-PV 21271:
0 O NMNS-PV 21272:
[J 0 NMNS-PV 21275:
0 0O NMNS-PV 21280:
[J 0 NMNS-PV 21281:
0 O NMNS-PV 21282:
[0 0 NMNS-PV 21283:
0 O NMNS-PV 21300:
[J Pseudoloris parvulus
0 O NMNS-PV 21153:

[0 O NMNS-PV 21152:

M2L=22 W=29.
M3L=17,W=23.
M1L=25W=26.
m3L=29, W=20.
m3L=24W=17.
M3L=16W=23.
m3L=23,W=17.
m3L=25W=17.
m3L=26W=19.
m3L=25W=16.
P4L=20,W=26.

mandibular D below m1 = 1.8;

p3L=11,W=0.7,
p4dL=11,W=0.8;
mlL=15W=10;
m2L=15W=11;
m3L=16W=1.0.
mandibular D = 2.0;

p2? L=0.9, W=0.6;
p3?L=12,W=0.6.
[J Pliopithecus piveteaui
0 O NMNS-PV 21664: M3 L = 6.6, W =8.1.

Abbreviations: L = length, W = width, H = height, D = depth. *, estimate.
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Fig. 1. Plesiadapis tricuspidens Gervais, 1877. NMNS-PV 21112, left mandibular fragment with p4-m3 in occlu-
sal (a), buccal (b), and lingual (c) views. NMNS-PV 21113, incisor in labial (d) and lateral (e) views. NMNS-
PV 21114, right p3 in occlusal (f), buccal (g), and lingual (h) views. NMNS-PV 21115, left m2 in occlusal (i),
buccal (j), and lingual (k) views. NMNS-PV 21118, right m2 in occlusal (I), buccal (m), and lingual (n) views.
NMNS-PV 21117, left P3 in occlusal view (0). NMNS-PV 21116, left P4 in occlusal view (p). NMNS-PV
21119, left M3 in occlusal view (g). One division of scale equals 0.5 mm.

Suborder Euprimates Ho stetter, 1977
Infraorder Strepsirrhini £. Geo roy Saint-Hilaire, 1812
Superfamily Adapoidea Ho stetter, 1977
Family Adapidae Trouessart, 1879
Genus Adapis G. Cuvier, 1821

Adapis sudrei Gingerich, 1977
(Fig. 2)

Material: NMNS-PV 21242, right mandibular fragment with p4-m3; NMNS-PV 21243, right
maxillary frgament with P3-M2; NMNS-PV 21244, half of an upper molar; NMNS-PV 21245, heav-
ily worn right M2; NMNS-PV 21246, left mandibular fragment with m1; NMNS-PV 21247, left p1;
NMNS-PV 21248, half of upper premolar; NMNS-PV 21249, right p1; NMNS-PV 21250, right P3;
NMNS-PV 21251, left M1 or M2; NMNS-PV 21252, left M1 or M2; NMNS-PV 21253, right p3 or
p2; NMNS-PV 21254, right p2 or p3; NMNS-PV 21255, left m1 or m2; NMNS-PV 21256, right m1
or m2; NMNS-PV 21257, left m1 or m2; NMNS-PV 21258, left m1 or m2; NMNS-PV 21259, right
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Fig. 2. Adapis sudrei Gingerich, 1977. NMNS-PV 21242, right mandibular fragment with p4-m3 in occlusal (a), buccal
(b), and lingual (c) views. NMNS-PV 21243, right maxillary frgament with P3-M2 in occlusal (d) and buccal (e)
views. NMNS-PV 21247, left p1 in occlusal (f), buccal (g), and lingual (h) views. NMNS-PV 21253, right p3 or p2
in occlusal (i), buccal (j), and lingual (k) views. NMNS-PV 21246, left mandibular fragment with m1 in occlusal (1),
buccal (m), and lingual (n) views. NMNS-PV 21255, left m1 or m2 in occlusal (0), buccal (p), and lingual (q) views.
NMNS-PV 21256, right m1 or m2 in occlusal (r), buccal (s), and lingual (t) views. NMNS-PV 21259, right m3 in
occlusal (u), buccal (v), and lingual (w) views. NMNS-PV 21252, left M1 or M2 in occlusal view (x). NMNS-PV
21245, heavily worn right M2 in occlusal view (y). One division of each scale equals 0.5 mm.
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m3; NMNS-PV 21260, dental (m3?) fragment; NMNS-PV 21261, dental fragment (right m3?);
NMNS-PV 21262, mandibular fragment with 3 roots.
Locality: Robiac (Bess ges, Al's, Gard, Languedoc-Roussillon, France).
Age: late middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).
Comments: Adapis sudrei is the only species that occurs in the MP16 level (Hooker, 1987).

Cf. Leptadapis sp.
(Fig. 3)

Material: NMNS-PV 21263, left p4.

Locality: Robiac (Bess ges, Al s, Gard, Languedoc-Roussillon, France).

Age: late middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: NMNS-PV 21263 is apparently larger than the above listed Adapis specimens. Lept-
adapis has been the name for the large European adapids, and is also used in this paper. However,
Godinot & Couette (2008) classiyed large-sized European adapids into three species of Leptadapis
Gervais, 1876 and four species of Magnadapis Godinot & Couette, 2008 based on cranial morphol-
ogy. Stratigraphic ranges of some of these species are not known because the materials are from the
Old Quercy collection without stratigraphic level information. NMNS-PV 21263 is an isolated tooth,
and cannot be assigned to any species under the classiycation by Godinot & Couette (2008).

Fig. 3. Cf. Leptadapis sp. NMNS-PV 21263, left p4 in occlusal (a), buccal (b), and lingual (c) views. One divi-
sion of scale equals 0.5 mm.

Infraorder Haplorhini Pocock, 1918
Family Omomyidae Trouessart, 1879
Subfamily Microchoerinae (Lydekker, 1887)
Genus Necrolemur Filhol, 1873

Necrolemur sp. cf. N. antiquus Filhol, 1873
(Fig. 4)

Material: NMNS-PV 21151, right mandibular fragment with m2-3; NMNS-PV 21236, left c;
NMNS-PV 21237, left p3; NMNS-PV 21264, right p4; NMNS-PV 21265, right m2; NMNS-PV
21266, right m1; NMNS-PV 21267, right m1 or m2; NMNS-PV 21268, right M2; NMNS-PV 21269,
right M3; NMNS-PV 21270, right M1; NMNS-PV 21271, left m3; NMNS-PV 21272, left m3;
NMNS-PV 21275, right M3; NMNS-PV 21280, left m3; NMNS-PV 21281, right m3; NMNS-PV
21282, left m3; NMNS-PV 21283, left m3; NMNS-PV 21300, right P4.

Locality: NMNS-PV 21151 is from Le Bretou (Tarn-et-Garonne, Midi-Pyrenees. France), which is a
part of Phosphorites du Quercy. The others (NMNS-PV 21264-21271, 21300) are from Robiac
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Fig. 4. Necrolemur sp. cf. N. antiquus Filhol, 1873. NMNS-PV 21237, left lower canine in lateral (a) and poste-
rior (b) views. NMNS-PV 21237, left p3 in occlusal (c), buccal (d), and lingual (e) views. NMNS-PV 21264,
right p4 in occlusal (f), buccal (g), and lingual (h) views. NMNS-PV 21266, right m1 in occlusal (i), buccal
(4), and lingual (k) views. NMNS-PV 21151, right mandibular fragment with m2-3 in occlusal (1), buccal (m),
and lingual (n) views. NMNS-PV 21265, right m2 in occlusal (0), buccal (p), and lingual (q) views. NMNS-
PV 21271, left m3 in occlusal (r), buccal (s), and lingual (t) views. NMNS-PV 21300, right P4 in occlusal
view (u). NMNS-PV 21270, right M1 in occlusal view (v). NMNS-PV 21268, right M2 in occlusal view (w).
NMNS-PV 21269, right M3 in occlusal view (x). One division of each scale equals 1 mm.

(Bess ges, Al's, Gard, Languedoc-Roussillon, France).
Age: late middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).
Comments: The occurrence of Necrolemur cf. antiquus is limited to the MP16 level (Hooker,
1987). Godinot (2003) studied variation within a large number of Necrolemur specimens collected
from one locality, and pointed out a considerably large variation within the population and an absence
of threshold that distinguishes large forms from smaller forms, resulting in the assignment of all speci-
mens into Necrolemur cf. antiquus.
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Genus Pseudoloris Stehlin, 1916

Pseudoloris parvulus (Filhol, 1889-90)
(Fig. 5)

Material: NMNS-PV 21152, mandibular fragment with 2 premolars. NMNS-PV 21153, right
mandibular fragment with p3-m3.

Locality: Le Bretou (Tarn-et-Garonne, Midi-Pyrenees. France). A part of Phosphorites du Quercy.

Age: late middle Eocene (Bartonian). European mammal zone MP16 (Schmidt-Kittler, 1987).

Comments: Pseudoloris parvulus appeared in MP16 and existed until MP19 (Hooker, 1987;
Legendre, 1987).

Fig. 5. Pseudoloris parvulus (Filhol, 18897T90). NMNS-PV 21153, right mandibular fragment with p3-m3 in
occlusal (a), buccal (b), and lingual (c) views. One division of each scale equals 1 mm.

Parvorder Anthropoidea Mivart, 1864
(unnamed rank) Catarrhini Geo roy Saint-Hilaire 1812
Family Pliopithecidae Zapfe, 1961
Genus Pliopithecus Gervais, 1849

Pliopithecus piveteaui Hurzeler, 1954
(Fig. 6)

Material: NMNS-PV 21664, right M3.
Locality: Faluns de Touraine, (Sainte-Maure-de-Touraine, Chinon, Indre-et-Loire, Centre, France).

Fig. 6. Pliopithecus piveteaui H¢rzeler, 1954. NMNS-PV 21664, right M3 in occlusal view. One division of
scale equals 1 mm.
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Age: Basal part of middle Miocene (Langhian). European mammal zone MN5 (Steininger et al.,
1996).

Comments: Pliopithecus yrst appeared in MN5 (Begun, 2002). Pliopithecus piveteaui is known
from some other MN5 localities (Mein, 1989), and an occurrence of this species from Faluns de
Touraine has been reported previously (Ginsburg, 1992).
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