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The moles from the South German fissure fillings Petersbuch 6, 10, 18, 31, 35, 48 include 14 species, four of which are
new: Leptoscaptor bavaricum gen. et sp. nov., Leptoscaptor robustior gen. et sp. nov., Myxomygale gracilis sp. nov. and
Tenuibrachiatum storchi gen. et sp. nov. Most samples are characterised by their high species diversity. Talpa minuta is
the most common species in nearly all samples. Leptoscaptor is characterised by a slender humerus and by the loss of
lower antemolars. It is interpreted as a Miocene offshoot of the Scalopini. Myxomygale gracilis represents the latest re−
cord of the genus. Tenuibrachiatum storchi has a slender humerus and one lower incisor is lost. The species is structurally
ancestral to the extant Urotrichus. The genus Pseudoparatalpa Lopatin, 1999 is considered a synonym of Paratalpa. The
talpids of the Petersbuch fissures are in line with a Middle Miocene correlation of MN 7+8 as already indicated by the
cricetids. The remains of desmans in the Petersbuch 6 fissure filling indicate the proximity of water. The presence of
Urotrichini in nearly all samples, albeit scanty, suggests a forestal environment within the range of the owls, which preyed
on them.
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Introduction

Talpids in Miocene of Europe.—Our knowledge of the
Miocene moles is limited. In South Germany the Lower Mio−
cene moles from a couple of sites are sufficiently known.
They have been published either in papers dealing only with
talpids or in contributions with a broader scope. The most im−
portant sites are: Ulm−Westtangente (Ziegler 1990), Peters−
buch 2 and the basal Upper Freshwater Molasse sites Rau−
scheröd, Rembach, and Forsthart (Ziegler 1985, Ziegler and
Fahlbusch 1986). The only Middle Miocene site in South
Germany with well−documented talpids is Steinberg in the
Nördlinger Ries (Ziegler 1985). It yielded only one mole spe−
cies, Proscapanus sansaniensis. Later mammal faunas are
extremely rare in the South German Molasse area and the
karstic fissure fillings of the Jurassic. Stromer (1928, 1940)
reported on the sparse occurrence of species similar to Talpa
minuta, Proscapanus sansaniensis, and Scaptonyx edwardsi
from the Munich area. Their stratigraphic correlation is un−
certain. It may be MN 7/8 to 9. The only talpid from the
Hammerschmiede fauna (MN 9) is “Desmanella” quinque−
cuspidata Mayr and Fahlbusch (1975), which according to
Engesser (1980: 92) is not Desmanella. Rümke (1985: 16)
thinks that this species represents a primitive, hitherto undes−
cribed desmanine genus. The insectivores from other Upper
Miocene sites as Marktl and Giggenhausen, if present at all,
are not known. Hambach 6 C in the Lower Rhine Embay−
ment yielded the northwesternmost Miocene fauna in Eu−

rope, including five talpid species. It is correlative with MN 5
to 6 (Ziegler and Mörs 2000).

In the following section, the Miocene talpid record in the
neighbouring countries known thus far is reviewed.

In Poland, the documentation of Miocene talpids is par−
ticularly poor. The MN 6−fauna of Opole 1 yielded a hu−
merus of Talpa minuta (Andreae 1904, stratigraphy in Ko−
walski 1989). The A−horizon of Bełchatów, which is corre−
lated with MN 7/8 or 9, yielded Desmanella sp. (Kowalski
and Rzebik−Kowalska 2002).

The talpids from Devinska Nova Ves in Slovakia (MN 6)
have been made known by Zapfe (1951), who described Talpa
minuta, Scaptonyx edwardsi, Scaptonyx ?dolichochir, and two
undeterminable talpids.

Feru et al. (1980) recorded a talpid similar to Desmanella
from the Middle Miocene (MN 8) locality Comăneşti 1 in
Romania.

In Austria the Lower Miocene sites Oberdorf in the west−
ern Styrian Basin and Obergänserndorf and Teiritzberg in the
Korneuburg Basin yielded some talpids described by Ziegler
(1998) and Rabeder (1998). From the Upper Miocene site
Vösendorf (MN 9) in the Vienna Basin Rabeder (1985) listed
Desmanella sp. The poor talpid record from Kohfidisch (MN
11) was published in Bachmayer and Wilson (1970, 1978).
They recorded Archaeodesmana pontica, cf. Desmanella
crusafonti and Talpa ?sp. The Eichkogel fauna (MN 11)
yielded Galemys cf. kormosi, two undeterminable desmanine
species, and various talpine species (Rabeder 1970).
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From the Anwil fauna in Switzerland, which is correlated
with MN 7+8, five species of talpids have been presented in a
comprehensive paper on all mammals (Engesser 1972). The
rich fauna from Nebelbergweg in Switzerland (MN 9)
yielded only few isolated teeth of four talpid species (Kälin
and Engesser 2001).

Sansan and La Grive are the most important Middle Mio−
cene sites in France. The talpids from Sansan (MN 6) are
documented in Baudelot (1972). The moles of the classic La
Grive fauna (MN 7+8) have been updated by Hutchison
(1974). Mein presented an up−to−date list of all mammals in
de Bruijn et al. (1992: 112).

The Spanish talpid record is restricted mainly to the Late
Miocene. There is no published evidence from the Middle
Miocene, except a sample of Desmanodon/Paratalpa from
La Col−C, which is correlated with MN 5 (Hoek Ostende
1997). The scarce Early Miocene talpids are published in
van den Hoek Ostende (1997). The Late Miocene record is
much better (see Gibert 1975; de Jong 1988; van Dam
1997).

The Greek talpid record also is very scarce. Two species
from the Lower Miocene (MN 4) of Aliveri have been de−
scribed by Doukas (1986). The Pikermi fauna (MN 12)
yielded Desmanella dubia (Rümke 1976). In the Maramena
fauna (MN 13) 4 talpid species have been recorded by
Doukas et al. (1995).

Aim.—This study intends to fill the gap in our knowledge
about Miocene talpids. The present paper provides a thor−
ough documentation of the Middle Miocene talpids of
Petersbuch 6−48. The composition of the talpid faunas will be
discussed and compared to other Middle Miocene faunas
elsewhere, followed by some ideas on the biostratigraphy
and palaeoenvironment. This contribution presents the first
detailed publication of talpids from this time and area.

The site.—Petersbuch, which yields the talpids described in
this paper, is situated 10 km north of Eichstädt (topographic
map 7033, Titting) and ca. 100 km northwest of Munich. The
White Jurassic quarry of Petersbuch is known for its rich
fossiliferous karstic fissure fillings, which have been ex−
ploited for more than 30 years. During that period more than
70 fissures yielded more or less rich Tertiary and Pleistocene
mammal faunas. The first 30 fissures are situated in the
quarry of the Schöppel Company. Fillings numbered from 31
onwards are located in the directly adjacent quarry of the
Juma Company. The fissure fillings P6, 10, 18, 31, 35, and
48 yielded rich mammal faunas of late Middle Miocene cor−
relation, including diverse talpid samples as well as other in−
sectivores and bats. The bats and shrews of these fissure fill−
ings have been presented by Ziegler (2003a, b). The other
fillings yielded little material and/or faunas from other time
slices. The first three fissures are located directly adjacent to
one another in the southeast corner of the quarry (see Bol−
liger and Rummel 1994: fig. 2). The GPS coordinates of the
fissures (position format Hddd°mm´mmm´´, standard for

Germany WGS84, precision ±4 m) and the elevation above
sea level are listed below.

fissure Quarry
(company)

latitude longitude elevation
(m NN)

P6 Schöpfel 48°59´278´´ 11°11´940´´ 535
P10 Schöpfel 48°59´284´´ 11°11´937´´ 535
P18 Schöpfel 48°59´277´´ 11°11´943´´ 535
P31 Juma 48°59´431´´ 11°12´049´´ 540
P35 Juma 48°59´380´´ 11°12´027´´ 540
P48 Juma 48°59´385´´ 11°12´021´´ 518

Previous work on the Petersbuch fissure fill sites.—The
first fissure P1 yielded a rich Pleistocene fauna, which was
published by Koenigswald (1970). The Petersbuch 2 fissure,
which was discovered in 1977, contained an exceptionally
rich vertebrate fauna, detailed descriptions of which have
been published in the years to follow, e.g., the talpids by
Ziegler (1985) and glirids by Wu (1993). Beginning with the
1990s many fissures were discovered and exploited by M.
Rummel, who over the years gathered a huge collection of
fossil vertebrates. The complex formation of then known fis−
sure fillings has been discussed by Bolliger and Rummel
(1994). The faunal content of these fissure fillings is pre−
sented in preliminary faunal lists and the stratigraphic corre−
lations are noted (Bolliger and Rummel 1994). The strati−
graphic correlation of P6 and P18, as indicated mainly by ro−
dents, is the uppermost part of the Middle Miocene corre−
sponding to the unit MN 7/8 on the scale of the European
Neogene mammal chronology (Rummel 2000). The fauna of
the fissure P 31 was correlated with MN 7, P 10, and P 35
with MN 8 (Rummel 2000). For P 48 the correlation is MN
7/8 (personal communication by M. Rummel). As the faunas
from the reference localities of MN 7 and MN 8, Steinheim,
and Anwil respectively, show only minor differences in
stage−in−evolution, both units have been united into one unit
(de Bruijn et al. 1992). When quoting authors prior to 1992
or those who did not recognise this unification, we have to be
aware that MN 7 and/or MN 8 mean MN 7+8. As already
mentioned above, the bats and shrews of these fissure fillings
have been presented by Ziegler (2003a, b).

Methods.—All measurements are given in mm. In the termi−
nology of the dental and postcranial elements and in the mea−
surements the works of Hutchison (1968, 1974: figs. 1–3) are
widely followed. Differing from this author, the greater
tuberosity of the humerus is called greater tubercle, trans−
lated from the Latin term tuberculum majus. The upper mo−
lars are not measured along or perpendicular to the base line.
This procedure seems to me to be hardly reproducible. In−
stead the length is measured along the buccal margin (see
Engesser 1980: fig. 35). When measuring the width of the
lower teeth, the entoconid must be exactly vertical in
occlusal view. Otherwise the tooth appears distinctly wider.

In the tables, the usual biometric parameters are given.
The abbreviations are: n, number of specimens; R, range of
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measurements, i.e., minimum and maximum value; m, arith−
metic mean ± standard error of the mean (95% probability).

Abbreviations for the measurements of the teeth and
postcranial elements are: L, length; W, width; a, anterior;
Hcor, height of the coronoid; GL, greatest length; Bp, proxi−
mal breadth; BpwT, proximal width without teres tubercle;
DS, diameter of the shaft; Bd, distal breadth; BdwE, distal
breadth without epicondyles.

All the material is from the private collection of Dr. Mi−
chael Rummel (Weissenburg), abbreviated CRW. The fig−
ured specimens are now housed in the Naturmuseum Augs−
burg (Natural History Museum of Augsburg), abbreviated
NHMA.

Systematic palaeontology

Family Talpidae Fischer von Waldheim, 1817
Subfamily Desmaninae Thomas, 1912
Genus Mygalea Schreuder, 1940
Type species: Mygalea antiqua (Pomel, 1848).

Mygalea antiqua (Pomel, 1848)
Fig. 1.

Material and measurements.—Petersbuch 6: NHMA
P6−1065/1, left dentary fragment with m1–m3; Lm1–m3
(6.45), h of dentary below m1 (2.80), m1 (2.38×1.17×1.36),
m2 (2.32×1.25×1.35), m3 (1.97×1.09×1.02); NHMA P6−
1065/2, left dentary fragment with m3 and complete ascend−
ing ramus; h of dentary below m1 (2.70), h1 of coronoid
(9.15), h2 of coronoid (7.80), m3 (1.86×1.04×0.95).

Description

Dentary.—The coronoid process, which is slightly bent pos−
teriorly, forms a nearly right angle with the horizontal ramus.
The masseteric fossa is moderately deep. The internal tempo−
ral fossa is deeply excavated. The mandibular foramen opens
directly below the mylohyoid ridge, slightly posterior to the

centre of the ascending ramus. The angular process is
shovel−shaped with an internal concavity and a crest on the
external side. The condylar process lies high above the level
of the tooth−row. There are two mental foramina: one be−
tween the roots of m1, another beneath p1 or the posterior
root of p2. There are 10 alveoles anterior to m1: two for
p2–p4 each and one for i1, i2, c and p1 each. Consequently,
the mandibular dental formula is 2−1−4−3. According to the
alveoles the lower premolars decrease in size anteriorly, the
i1 is procumbent.

Lower molars.—The size relation of the lower molars is
m1>m2>m3. In the m1 the trigonid is distinctly narrower
than the talonid, in the m2 only slightly, in the m3 it is some−
what wider. The protoconid is slightly higher than the hypo−
conid in the m1, but distinctly higher in m2 and m3. Most
conspicuous in the lower molars is the strong cingulid, which
extends from below the paraconid to the hypoconid. Post−
cingulids are somewhat weaker on m1 and m2 and rudimen−
tary on m3. Lingual cingulids are absent. A short entostylid is
developed in m1 and m2. The oblique cristid terminates at
the posterior wall of the trigonid below the protocristid,
slightly lingual to the protocristid notch. In the m2 a faint
metacristid is developed.

Discussion

There are three Mygalea species in the Miocene of Europe.
Mygalea magna Ziegler, 1990, the oldest and largest species,
is only known from the type locality Budenheim or Hessler
from the Calcareous Tertiary in the Mainz Basin. It is corre−
lated with the Lower Miocene (Middle Agenian, MN 2a).
This species has distinctly larger, primarily wider, teeth than
the Petersbuch specimens and has the i3 retained.

Mygalea jaegeri (Seemann, 1938) is mainly known from
faunas correlatable with MN 5, e.g., the type locality Vieh−
hausen near Regensburg (Seemann 1938) and Sandelz−
hausen (Ziegler 1990, 2000). This species also has retained
its i3 and it is smaller than the specimens under study.

In the evolutionary level, as indicated by the reduced
number of lower incisors, both Petersbuch dentaries come
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Fig. 1. Mygalea antiqua, Petersbuch 6. A. Left m1–m3, NHMA P6−1065.1, in occlusal (A1) and buccal (A2) views; ca. × 10. B. Left dentary with m3 and
complete ascending ramus, NHMA P6−1065.2, buccal view; ca. × 5.



closest to Mygalea antiqua from Sansan, where the i3 is
lost. The position of the mental foramina is quite variable in
the Sansan sample. In four dentaries the following combi−
nations are present: (1) anterior part broken/ below anterior
root of m1, (2) below p1 and anterior root of p3, (3) below c
and p4/m1, (4) below p1 and p4. Compared to Petersbuch 6,
the mental foramina are slightly shifted anteriorly in the
Sansan sample. In two dentaries the m1 is larger than the
m2, in another it is smaller. However, in overall size the
lower molars are larger, mainly wider than ours. In spite of
this small size difference, the Petersbuch 6 specimens are
considered to represent Mygalea antiqua. This species is
also recorded in the Swiss localities Zeglingen, Rümikon
and Schwamendingen (Kälin 1993, all MN 6), and in the
German sites Langenau (Sach and Heizmann 2001, MN 4)
and Hambach 6C (M. cf. antiqua, MN 5/6, Ziegler and
Mörs 2000). The Petersbuch 6 sample is the latest record of
this species and its genus thus far.

Mygalea is allocated to the Desmaninae by most stu−
dents except Rümke (1985: 16). She considers the sub−
familial allocation not justified, unless the intermediate po−
sition of Mygalea can be demonstrated. I think this is not
necessary. The humeri of all three Mygalea species are
known and show clear desmanine affinities. In the most ad−
vanced species, M. antiqua, the i3 is absent. Hence it cannot
be ancestral to any extant desmanine. The genus may be a
desmanine side branch that became extinct in the early Late
Miocene.

Subfamily Talpinae Fischer von Waldheim, 1817
Tribe Scalopini Gill, 1875
Genus Leptoscaptor nov.
Type species: Leptoscaptor bavaricum gen. et sp. nov.

Etymology: From Greek leptos, slender, asthenic; skaptein, to dig, to
plug. Compared to other Scalopini, Leptoscaptor has a slender humerus.

Included species: Leptoscaptor robustior gen. et sp. nov.

Diagnosis.—Medium−sized scalopine mole. Tentative den−
tal formula I?1/2, C1/1, P4/3, M 3/3. i2>i1>c. Lower canine
incisor−shaped, single−rooted. i2 more procumbent than c.
Lower premolars double−rooted, increasing in size posteri−
orly. m1<m2>m3. Oblique cristid joins metacristid in m2
and m3, no metastylid developed. Talonid lingually open in
m1. Upper incisor enlarged. Upper canine single− or dou−
ble−rooted. P1–P3 double−rooted, P4 with tiny parastyle,
protocone in most P4 a small but distinct cusp. Mesostyles on
upper molars divided, no lingual conules on M1 and M3, on
M2 weakly developed para− and metaconules. Humerus
more or less slender, head elliptical, directed parallel to shaft,
brachialis fossa large but shallow, deltoid process short, teres
tubercle long, crest−shaped, pectoral tubercle in midshaft po−
sition, scalopine ridge prominent, running diagonally from
the head to the medial side of the lesser tuberosity, the
trochlea is wide, separated by a narrow notch from the fossa
for the m. flexor digitorum profundus ligament, olecranon
fossa large.

Leptoscaptor bavaricum gen. et sp. nov.
Fig. 2.

Etymology: From Latin bavaricum, Bavarian. The species is recorded
from the state of Bavaria, Germany.

Holotype: Left dentary fragment with c, p2–m1 and the alveoles of
i1–i2, P10−608/6, fig. 2A.

Measurements of the holotype: lc–p4 (3.35), lp2–p4 (2.52), c (0.64×0.38),
p2 (0.67×0.40), p3 (0.80×0.45), p4 (1.03×0.65), m1 (1.54×0.90×1.16); h
of the corpus below the lingual side of m1 (1.80).

Type locality: Petersbuch 10 (details see p. 618).

Age: Uppermost part of the Middle Miocene (MN 8 according to
Rummel 2000, means MN 7+8).

Paratypes (measurements see Tables 1, 2).—Petersbuch
10: NHMA P10−608/36, 37, 2 left dentary fragments with
teeth; NHMA P10−624/1+3, 2 left maxilla fragments wilth
teeth; NHMA P10−625D1+H4, 2 upper molars; NHMA
P10−610.2+612, 2 left humerus fragments; CRW P10−608–
611, 613, 624, 625, 102 dentary fragments with teeth, 27
maxilla fragments with teeth, 44 isolated teeth, 11 humerus
fragments, 5 ulna fragments.

Referred material, L. bavaricum vel robustior (measure−
ments see Tables 1, 2).—Petersbuch 6: CRW P6−1063, 5
dentary fragments with teeth; Petersbuch 18: CRW P18−752,
756, 5 dentary fragments with teeth, 2 maxilla fragments
with teeth, 5 isolated teeth.

Diagnosis.—Leptoscaptor species with slender humerus and
a single mental foramen in the vast majority of the dentaries.

Description of the holotype

Only the horizontal ramus of the dentary anterior to m2 with
c and p2–m1 in situ is preserved. The mental foramen is situ−
ated beneath the anterior alveolus of p3; the symphysis ex−
tends posteriorly to c/p2. The dental formula is reduced, two
antemolar teeth being lost: probably the i3 and the p1. The
lost incisor is interpreted as i3, because it is the smallest one
in those scalopines where it is still present, for example, in
Proscapanus and Scalopoides. In the designation of the
missing tooth between i2 and p2 as the p1 (Hutchison 1968:
63) is followed. Based on the alveoles, the i2 was distinctly
larger than the i1, both being procumbent. All teeth are
heavily worn. The canine is single−rooted, chisel−shaped and
slightly inclined anteriorly. The p2–p4 are double−rooted, in−
creasing in size posteriorly. The protoconid of p2 and p3 is
centred over the anterior root, a small heel over the posterior
one. The p4 is more inflated, the heel a veritable talonid with
posterior cuspule. In m1 the talonid is distinctly wider than
the trigonid. The oblique cristid extends lingually, but does
not join the postero−lingual face of the metaconid. The only
cingulid is a short ectocingulid below the hypoflexid. The
entostylid is small.

Description of paratypes and referred material

Dentary.—Some other specimens show the alveoli of two
incisors, the canine, three premolars, and three molars. The
mandibular dental formula is 2i, 1c, 3p, 3m. There is some
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variability in the position of the mental foramen. In the
Petersbuch 6 sample there are four dentaries with the mental
foramen preserved. In one specimen there are two foramina,
one below the posterior root of p2, the other beneath the pos−
terior root of p4. In three further dentaries a single foramen is
situated either beneath the anterior root of p3, or between the
roots or under the posterior root of p3. In the Petersbuch 10
sample there is consistently one mental foramen: twice be−
tween the roots of p2 and p3, 24 times below the anterior root
of p3, thrice between the roots of p3 and five times beneath
the posterior root of p3. In the Petersbuch 18 sample there are
four dentaries with the mental foramina preserved: one with
one foramen between the roots of p4 and another between the

roots of p2 and p3, one with the foramina under the anterior
root of m1 and beneath p3/p4, respectively, and two den−
taries with a single foramen below the posterior root of p4.

Lower dentition.—The i2 has a strong root, a laterally com−
pressed crown with a mesial crest and no cingulids. It is dis−
tinctly larger than the canine. The p2 is similar to p3, but
smaller. The size relation of the lower molars is consistently
m2>m1>m3. In the m1 the trigonid is longer than in the m2,
the talonid is distinctly wider than the trigonid. The oblique
cristid terminates at the posterior wall of the trigonid well be−
low the trigonid notch. As there is no metacristid the talonid
is lingually open. The m2 has a very narrow trigonid, as it is
known from Proscapanus. The trigonid is wider than the
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Fig. 2. Leptoscaptor bavaricum gen. et sp. nov., Petersbuch 10. A. Holotype, left dentary with c, p2–m1 and the alveoles of i1–i2, NHMA P10−608.6, in
occlusal (A1) and buccal (A2) views; ca. × 10. B. Left dentary with m1–m3, NHMA P10−608.36, buccal view; ca. × 10. C. Left dentary with m1–m3,
NHMA P10−608.37, occlusal view; ca. × 10. D. Left maxillary fragment with P1–P3 and the two roots of the canine, NHMA P10−624.1, occlusal view;
ca. × 15. E. Left maxillary fragment with P4–M1, NHMA P10−624.3, occlusal view; ca. × 15. F. Left M2, NHMA P10−625D1, occlusal view; ca. × 15.
G. Right M3, NHMA P10−625H4, occlusal view; ca. × 15.H. Left humerus, NHMA P10−612, proximal fragment, anterior view; ca. × 7.5. I. Left humerus,
P10−610.2, distal fragment, anterior view; ca. × 7.5.
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Table 1. Leptoscaptor, sample statistics of the teeth (L. bavaricum, Peters−
buch 10, L. robustior, Petersbuch 35, Petersbuch 48, L. bavaricum–L.
robustior, Petersbuch 6, Petersbuch 18).

loc. meas. n R m s v
Petersbuch 6 Lp2–p4 1 2.71
Petersbuch 10 Lp2–p4 1 2.45–2.72 2.58±0.05 0.083 3.21
Petersbuch 18 Lp2–p4 1 2.66
Petersbuch 10 Lm1–m3 4 4.90–5.37 5.21
Petersbuch 18 Lm1–m3 2 4.98–5.00 4.99
Petersbuch 6 Hcor1 1 7.70

Hcor2 1 6.15
Petersbuch 18 Hcor1 7.30

Hcor2 5.90
Petersbuch 10 Li2 2 0.74–0.79 0.77

Wi2 2 0.42–0.49 0.46
Petersbuch 6 Lcinf. 1 0.55

Wcinf. 1 0.43
Petersbuch 10 Lcinf. 8 0.51–0.69 0.61 0.056 9.22

Wcinf. 9 0.33–0.47 0.42 0.046 10.9
Petersbuch 6 Lp2 1 0.70

Wp2 1 0.42
Petersbuch 10 Lp2 17 0.57–0.75 0.67±0.02 0.046 6.78

Wp2 17 0.36–0.47 0.42±0.02 0.034 8.05
Petersbuch 18 Lp2 1 0.79

Wp2 1 0.50
Petersbuch 6 Lp3 2 0.79–0.90 0.85

Wp3 2 0.49–0.56 0.53
Petersbuch 10 Lp3 29 0.73–0.97 0.82±0.02 0.050 6.10

Wp3 29 0.43–0.49 0.50±0.01 0.036 7.15
Petersbuch 18 Lp3 2 0.83–0.84 0.84

Wp3 2 0.47–0.59 0.53
Petersbuch 48 Lp3 1 0.83

Wp3 1 0.45
Petersbuch 6 Lp4 2 0.99–1.09 1.04

Wp4 2 0.60–0.68 0.64
Petersbuch 10 Lp4 36 0.95–1.16 1.04±0.02 0.047 4.53

Wp4 36 0.55–0.69 0.63±0.01 0.030 4.75
Petersbuch 18 Lp4 2 1.06–1.15 1.11

Wp4 2 0.58–0.71 0.65
Petersbuch 35 Lp4 1 1.13

Wp4 1 0.63
Petersbuch 48 Lp4 1 1.08

Wp4 1 0.58
Petersbuch 6 Lm1 3 1.54–1.82 1.69

Wam1 3 0.94–1.03 0.98
Wpm1 4 1.09–1.27 1.18

Petersbuch 10 Lm1 38 1.53–1.86 1.68±0.02 0.070 4.16
Wam1 43 0.90–1.11 1.00±0.02 0.051 5.07
Wpm1 43 1.10–1.37 1.19±0.02 0.054 4.51

Petersbuch 18 Lm1 4 1.65–1.82 1.75
Wam1 4 0.98–1.10 1.03
Wpm1 4 1.14–1.32 1.21

Petersbuch 35 Lm1 4 1.74–1.98 1.82
Wam1 4 1.01–1.05 1.03
Wpm1 4 1.19–1.26 1.22

Pet. 48 Lm1 1 1.87
Wam1 1 1.00
Wpm1 1 1.20

Petersbuch 6 Lm2 4 1.85–1.95 1.92
Wam2 4 1.13–1.29 1.22
Wpm2 4 1.06–1.29 1.13

Petersbuch 10 Lm2 35 1.66–2.02 1.90±0.03 0.085 4.44
Wam2 40 1.11–1.36 1.24±0.02 0.060 4.82
Wpm2 39 1.07–1.29 1.18±0.02 0.057 4.83

Petersbuch 18 Lm2 4 1.81–1.96 1.92
Wam2 4 1.14–1.36 1.22
Wpm2 4 1.12–1.20 1.16

Petersbuch 35 Lm2 3 1.95–2.12 2.04
Wam2 3 1.27–1.28 1.27
Wpm2 2 1.15–1.19 1.17

Petersbuch 6 Lm3 1 1.66
Wam3 1 1.07

Petersbuch 10 Lm3 37 1.41–1.76 1.64±0.02 0.074 4.47
Wam3 36 0.89–1.12 1.00±0.02 0.057 5.70

Petersbuch 18 Lm3 2 1.61–1.66 1.64
Wam3 3 0.93–0.98 0.96

Petersbuch 35 Lm3 4 1.73–1.81 1.78
Wam3 4 1.01–1.10 1.06

Petersbuch 48 Lm3 1 1.71
Wam3 1 0.97

Petersbuch 10 LP1 2 0.63–0.80 0.72
WP1 2 0.48–0.51 0.50

Petersbuch 10 LP2 2 0.54–0.54 0.54
WP2 2 0.42–0.43 0.43

Petersbuch 10 LP3 4 0.82–0.91 0.87
WP3 4 0.56–0.64 0.59

Petersbuch 18 LP3 1 0.64
WP3 1 0.46

Petersbuch 10 LP4 16 1.38–1.63 1.46±0.04 0.073 4.96
WP4 16 0.99–1.26 1.14±0.04 0.075 6.54

Petersbuch 18 LP4 2 1.36–1.42 1.39
WP4 2 0.98–1.13 1.01

Petersbuch 35 LP4 2 1.47–1.66 1.54
WP4 2 1.21–1.32 1.27

Petersbuch 10 LM1 29 2.04–2.50 2.27±0.04 0.113 4.97
WM1 31 1.55–2.07 1.78±0.04 0.128 7.17

Petersbuch 18 LM1 3 2.34–2.44 2.40
WM1 3 1.66–1.74 1.69

Petersbuch 48 LM1 1 2.36
WM1 1 1.72

Petersbuch 10 LM2 7 1.69–1.87 1.80±0.07 0.065 3.64
WM2 8 1.99–2.16 2.09±0.05 0.053 2.53

Petersbuch 18 LM2 1 1.66
WaM2 1 2.14

Petersbuch 35 LM2 1 1.95
WaM2 1 2.04

Petersbuch 48 LM2 1 1.88
WaM2 1 2.01

Petersbuch 10 LM3 7 1.12–1.26 1.19±0.05 0.046 3.90
WM3 7 1.55–1.80 1.65±0.08 0.082 4.93

talonid. The oblique cristid runs lingually to join the marked
metacristid; the talonid is lingually closed. There is a promi−
nent precingulid and a weak ectocingulid below the hypo−
flexid. The entostylid is small. The m3 is distinctly smaller
than the m2, has a talonid reduced in width and no entostylid.



Maxilla.—Only two anterior fragments and some with one
or two teeth are preserved. The two anterior fragments carry
the double−rooted P1–P3 and the alveolus of the canine. In
one specimen the canine is single−rooted but in the other dou−
ble−rooted. Lingually to the canine alveolus of each fragment
a foramen pierces the palate, probably the fissura palatina. In
front of the canine alveolus there is one large incisor
alveolus. The anteriormost part is broken. But on this small
flake of bone broken off probably have been no incisor alve−
oli. Thus two incisors are eliminated, which ones cannot be
determined. The maxillary dental formula is ?1−1−4−3. In one
specimen the origin of the zygomatic arch above the meta−
style of M2 is preserved; some other fragments show the lac−
rimal foramen above the anterior root of M1.

Upper dentition.—The antemolar size relation is I>>C~P3>
P1>P2. P1–P3 are double−rooted and monocuspulate. The
P3 has a small posterior cingulum. The only P4 of the
Petersbuch 18 sample has a small protocone and a tiny
parastyle, which is rather a small protuberance of the ante−
rior cingulum. In the Petersbuch 10 sample in 15 P4 the
parastyle is tiny with some transitions to a projecting para−
style in three specimens. The protocone is conical in 13 P4
and more or less fused with the lingual cingulum in 5 P4.
The mesostyle is clearly divided in all molars. Para− and
metaconule are hardly individualised in the M1. The pre−
protocrista is continuous with paracingulum, which joins a
more or less projecting parastyle. Postproto− and postmeta−
crista run parallel to one another, the premetacrista parallel
to the anterior margin. The four roots are situated above
protocone, paracone, metastyle, and a very small one above
and slightly labial to the centre. In the M2 para− and meta−
conule are somewhat better developed. The parastyle is
completely fused with the preparacrista. Neither a para− nor
a metacingulum is developed. On the M3 there are no lin−
gual conules and no paracingulum. There are no labial and
lingual cingula in the upper molars.

Humerus.—No complete humerus is preserved, but 12 dis−
tal fragments and one proximal from Petersbuch 10. The
overall morphology and slenderness indicates a moderate
stage of fossorial adaptation. The proximal epiphysis is
wider than the distal one. The head is directed parallel to the
shaft. The brachialis fossa is large but not very deep. The
teres tubercle is moderately long and situated close to the
pectoral crest. The pectoral tubercle is situated in mid−shaft
position. The deltoid process is short. A prominent scalopine
ridge runs from the head to the medial side of the lesser tuber−
cle and separates two areas in different planes. The area de−
limited by pectoral crest, pectoral ridge and greater tubercle
is slightly concave. The notch between head and lesser
tuberosity is well defined. On the distal epiphysis there is a
large olecranon fossa and a somewhat smaller supratrochlear
fossa. The trochlea is broad, thus leaving only a narrow notch
between trochlea and the fossa for the m. flexor digitorum
profundus ligament.

Ulna.—Only the proximal part is preserved. The abductor
fossa is deeply excavated. The proximal crest forms a large
blade widely separated from the semilunar notch. A promi−
nent processus anconaeus and smaller but distinct coronoid
process delimit the well−defined semilunar notch.

Comparisons

Leptoscaptor shows clear scalopine affinities as defined by
Hutchison (1968: 58): the enlarged i2, not enlarged p1 and
upper canine, moderately to very broad humerus with a mod−
erately deep brachialis fossa. The allocation with any other
talpine tribe can be excluded with certainty. Consequently,
with few exceptions, we can restrict our comparison to scalo−
pine genera.

The only Recent Old World member of the Scalopini as
defined by Hutchison (1968) is Scapanulus oweni Thomas,
1912, the Kansu mole, which lives in parts of China. It corre−
sponds to Leptoscaptor in dental formula, the number of
roots in the P1–P3 and in the divided mesostyles of the upper
molars. However, Leptoscaptor differs from this species in:
– the absence of a metastylid on m2 and m3,
– the trigonid of the m1, which is not compressed antero−

posteriorly,
– the double−rooted p2,
– the small but present parastyle on P4,
– the pectoral tubercle situated more in the midline of the

shaft,
– the greater tubercle and head of the humerus not being

twisted medially.
No specimen has been seen. The Scapanulus oweni crite−

ria have been concluded from Storch and Qiu (1983: 119)
and from Hutchison (1968: figs. 10D, 11).

Proscapanus Gaillard, 1899 (including Alloscapanus
Baudelot, 1968) from the Early and Middle Miocene of Eu−
rope is distinguished from Leptoscaptor in:
– the complete lower and upper dental formula,
– the well−developed metastylids on m2 and m3,
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Table 2. Leptoscaptor bavaricum (Petetersbuch 10) and L. robustior
(Petetersbuch 35, 48), sample statistics of the humeri.

Humerus GL Bp BpwT DS Bd BdwE Bp*100/GL
Petetersbuch 10
m 5.62 4.95 1.82 4.64 4.06
min 1.70 4.62 3.94
max 1.98 4.68 4.18
n 1 1 10 3 7

Petetersbuch 35
m 10.5 6.35 5.70 2.61 5.29 60.5
min 2.41 4.98
max 2.73 5.62
n 1 1 1 9 9 1

Petetersbuch 48
m 10.1 6.70 5.95 2.77 5.45 5.25 66.3
min 2.65 5.00
max 2.90 5.45
n 1 1 1 3 1 3 1



– the more lingual termination of the oblique cristid on m1,
– the better−developed cingulids,
– the more robust humerus, which indicates a better fossorial

adaptation.
“Scalopoides” agrarius (Skoczeń, 1980) from the Rus−

cinian of Poland and Germany, described by Skoczeń as
Scapanulus agrarius and referred to “Scalopoides” by Dahl−
mann (2001), has similar measurements on the humerus (see
Dahlmann 2001: table 8; Skoczeń 1980: table 11). However,
if we compare the figures of the humeri of S. agrarius
(Dahlmann 2001: fig. 7.4; Skoczeń 1980: pl. 7/4) to those of
Leptoscaptor (see Fig. 2H, I) the latter is distinctly more
slender. Furthermore, the Ruscinian species differs from
Leptoscaptor in:
– the oblique cristid of m1 and m2 terminating more buc−

cally,
– the absence of a metacristid on m2,
– the undivided mesostyle on M2 and M3,
– the prominent para− and metaconule on M2.

Scalopoides Wilson, 1960 from the Hemingfordian (Mid−
dle Miocene) to Clarendonian (Early Pliocene) and the Hem−
phillian (Late Pliocene) of the United States has a more ro−
bust humerus (cf. Hutchison 1968: fig. 55, table 15), thus in−
dicating a more advanced fossorial adaptation. In the den−
tition it differs from Leptoscaptor in:
– the presence of the i3,
– the well−developed metastylid on m2 and m3,
– the weakly divided mesostyle on the upper molars,
– the better−developed metaconule and metacingulum on

M1.
Scapanoscapter Hutchison, 1968 from the Barstovian

(Late Miocene) of Oregon is known only from its dentition.
In addition to its distinctly bigger size it differs from Lepto−
scaptor in having:
– a complete lower dentition,
– a not hypertrophied i2,
– lower molars with antero−posteriorly more compressed

trigonids.
Domninoides Green, 1956 from the Lower Pliocene in

South Dakota and from some Late Miocene sites in North
America has a more reduced lower dentition and a more robust
humerus (see Green 1956: fig. 4; Hutchison 1968: fig. 68).

cf. Scalopoides sp. from the Middle Miocene of La Grive
is represented by a humerus and some additional similar hu−
meri, referred to the genus by Hutchison (1974). This hu−
merus (see Hutchison 1974: figs. 18, 19) is quite similar in
slenderness and overall size to the humeri under study. With
some reserve we can refer it to Leptoscaptor. However, there
are no dental remains in the La Grive fauna similar to those of
Leptoscaptor.

Leptoscaptor is readily distinguishable from all living
North American scalopines. Parascalops True, 1894 and
Scapanus Pomel, 1848 have a complete lower dentition (3i,
1c, 4p, 3m) and single−rooted p1–p3. Furthermore, their
broader humeri indicate a distinctly better fossorial adaptation.

Scalopus Desmarest, 1804 also has a broader humerus, a
greatly reduced dentition and hypsodont teeth.

Yanshuella Storch and Qiu, 1983 from Late Turolian or
Ruscinian of Inner Mongolia and from the Hemphillian of
Oregon is distinguished from Leptoscaptor in:
– more robust humerus,
– in the presence of three upper and lower incisors,
– in the single−rooted p2,
– the presence of a small metaconid on p4,
– the better developed cingula on all teeth,
– the oblique cristid terminating more buccally on m2 and

m3,
– the undivided mesostyle on the upper molars.

Yunoscaptor Storch and Qiu, 1991 from the Late Mio−
cene of the Yunnan Province, China, so far represented by its
type species Y. scalprum only, is in fossorial adaptation quite
similar to Leptoscaptor. The Chinese genus differs from ours
in (cf. Storch and Qiu 1991):
– the larger overall size,
– the complete set of three lower incisors with an enlarged

i1,
– the single−rooted p2,
– the higher−crowned lower molars,
– the undivided mesostyles on the upper molars,
– the head of the humerus, which is directed medio−distally.

Mongoloscapter Lopatin, 2002 is a monospecific scapto−
nychine genus from the Oligocene Shand Gol Formation of
the Tatsin Gol locality in Mongolia. Mongoloscapter zhegal−
loi Lopatin, 2002 is known only from its type, a dentary frag−
ment with m2–m3. This is an extraordinarily poor basis for
the designation of a new genus. This specimen differs from
Leptoscaptor in (cf. Lopatin 2002):
– its wider m2 and m3 with well−developed metastylid,
– the oblique cristid joining the metacristid.

Van den Hoek Ostende (2001) described the new talpid
subfamily Suleimaninae with the only species Suleimania
ruemkae Van den Hoek Ostende, 2001 from the Lower Mio−
cene localities Harami, Kilçak, and Keseköy in Anatolia.
This species is mainly known from isolated teeth. This
large−sized species is distinctive by the loss of the M3 and the
loss of the talonid in the m3, a character known from the
erinaceines and the dimylid Exoedaenodus. Furthermore,
this species differs from Leptoscaptor in:
– the sharp cutting edges of the premolars,
– the inflated cusps of the m1 and M1,
– the presence of a well−developed hypocone in the upper

molars.
Hugueneya Van den Hoek Ostende, 1989 is a mono−

specific species from the Early Miocene of South Germany.
The only species H. primitiva (Hutchison, 1974), in spite of
being also a scalopine, cannot be confused with Leptoscaptor.
Hugueneya differs from Leptoscaptor in (cf. Hutchison 1974:
fig. 21, pl. 39):
– the presence of four lower premolars,
– the more inflated teeth,
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– the more prominent metaconule and the more spaced
mesostyles of the upper molars,

– the distinctly more robust humerus.

Discussion

Along with Talpa minuta, Leptoscaptor bavaricum repre−
sents the most common talpid in the samples of Petersbuch 6,
10, and 18. Petersbuch 10 yielded the most numerous sample
of this species and the only one with postcranial bones.
Therefore it was chosen as type locality though the dentaries
are better preserved in Petersbuch 6 and 18. The association
of lower and upper dentition and of the humerus fragments to
the dental remains is without alternative and is certainly cor−
rect. The ulna fragments match the humerus fragments in
size. The only noticeable difference between the three sam−
ples is the position of the mental foramen. It is more variable
in the smaller samples than in Petersbuch 10. In the size of
the teeth there are no significant differences between the
three samples even though some specimens of Petersbuch 18
are slightly smaller (P3) or larger (p2) than the corresponding
teeth of the Petersbuch 10 sample. In the talpid samples of
Petersbuch 6 and 18 there are no postcranial remains left that
can be associated with the teeth of Leptoscaptor. There is an−
other species of Leptoscaptor with a somewhat more robust
humerus, L. robustior. This species can unambiguously be
identified in its type locality Petersbuch 35. As the fissures
from Petersbuch 6, 10, and 18 are directly adjacent to one an−
other, they probably all belong to one fissure system and all
three fissure fills may result from the same filling process.
Consequently, the three samples possibly represent only one
population instead of three different ones. This spatial view−
point argues in favour of an affiliation between the Peters−
buch 6 and 18 samples with L. bavaricum. However, the po−
sition of the mental foramen is more variable in Petersbuch 6
and especially in Petersbuch 18, as it is characteristic of the
Petersbuch 35 sample, which undoubtedly represents L.
robustior. Therefore, we cannot exclude with certainty that
either Petersbuch 6 or Petersbuch 18 or even both samples
represent L. robustior. The fact that two species only can un−
ambiguously be identified by their humeri is not unique to
the genus Leptoscaptor. Regarding Paratalpa, an Oligocene
to Agenian genus, and Desmanodon, which appeared in Eu−
rope in the Orleanian, there are even two different genera that
are only distinguishable by their humeri (see discussion in
van den Hoek Ostende 1989, Ziegler 1990). However, in
talpids the humeri usually allow discrimination to the level of
the tribe and the dentition is more distinctive.

Regarding the loss of two lower antemolars, Lepto−
scaptor is more advanced than the majority of the scalopine
genera. Only the living Scalopus from North America has
more reduced dentition with single−rooted premolars. For
Scapanulus the data are somewhat contradictory. Storch and
Qiu (1983: 119) mention the loss of two upper and lower
antemolars of questionable homologies. Consequently, the
dental formula could be as in Leptoscaptor. Hutchison
(1968: 74), in contrast, mentions a complete lower dentition.

Gerhard Storch told me that his antemolar count is correct
(personal communication, 18th December 2002). Ziegler
(1971: 59) gives the same conclusion as Storch and Qiu, re−
ferring to the original description by Thomas (1912: 397).
Obviously, Hutchison's antemolar count is erroneous.

Concerning the number of roots in the lower premolars,
Leptoscaptor is less advanced than all living scalopines. As
Scalopus is too specialised in other characteristics and as
the other extant species have more complete dentitions,
Leptoscaptor cannot be ancestral to any extant genus. Obvi−
ously it is a Miocene offshoot that became extinct some−
what later.

Leptoscaptor robustior gen. et sp. nov.
Fig. 3.

Etymology: From Latin robustior, more robust. The humerus is more ro−
bust than in the type species L. bavaricum.

Holotype: Right humerus, NHMA P35−58/6, fig. 3A.

Measurements of the holotype: GL (10.5), Bp (6.35), BpwT (5.70); SD
(2.56), BdwE (5.14), Bp*100/GL (60.5).

Type locality: Petersbuch 35 (details see p. 618).

Age: Uppermost part of the Middle Miocene (MN 8 according to
Rummel 2000, means MN 7+8.)

Paratypes (measurements see Tables 1, 2).—Petersbuch 35:
NHMA P35−57A1, right dentary fragment with teeth; CRW P35−57+
58, 4 dentary fragments with teeth, left maxilla fragment with p4, 7 iso−
lated teeth, 11 humerus fragments, right ulna fragments.

Referred material (measurements see Tables 1, 2).—Peters−
buch 48: CRW P48−93–94, left dentary fragment with p3–p4,
right maxilla fragment with M2, 3 isolated teeth, 3 humerus
fragments.

Diagnosis.—Medium−sized species of Leptoscaptor with
postcranial elements more robust than in the type species and
with two mental foramina on the dentary.

Description of the holotype

Pectoral crest, deltoid process and the epicondylar spines are
broken. The long axis of the elliptical head is directed paral−
lel to the shaft. The marked scalopine ridged separates two
areas in different planes. The brachialis fossa is moderately
deep. The anterior aspect shows the pectoral process in
midshaft position and a concave area delimited by pectoral
crest, pectoral ridge, and greater tubercle. Above the distal
epiphysis there is a wide olecranon fossa and a small supra−
trochlear fossa. The broad trochlea only leaves a narrow
notch, separating trochlea and the fossa for the m. flexor
digitorum profundus ligament.

Description of paratypes and referred material

Dentary.—There are five fragments of the horizontal ramus
from Petersbuch 35, and one from Petersbuch 48. The con−
sistent presence of two mental foramina is characteristic: be−
low the anterior roots of p3 and p4 (once), beneath the poste−
rior root of p2 and between the roots of p4 (twice), below the
anterior root of p3 and under the posterior root of p4 (once) in
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the Petersbuch 35 sample. In the Petersbuch 48 specimen one
mental foramen is situated beneath the anterior root of p3, an−
other below the anterior root of p4. In two specimens the
alveoles of the double−rooted p2–p3 and the single−rooted
canine are preserved. The Petersbuch 48 dentary also pre−

serves the canine alveolus and the two incisor alveoli,
indicating that i2 was larger than i1.

Teeth.—In the morphology of the preserved teeth there is no
difference to those of L. bavaricum.

Postcranial bones.—Aside from the type specimen there are
11 additional humerus fragments from Petersbuch 35 and
three from Petersbuch 48, which correspond in robustness.
The ulna fragment from Petersbuch 35 was referred because
of matching size. It has a deep abductor fossa.

Comparisons

L. robustior is quite similar to the type species of the genus L.
bavaricum. Only this species can be confused and needs to
be differentiated. L. robustior differs in:
– the consistent presence of two mental foramina, which are

situated slightly more posterior,
– a distinctly more robust humerus.

Discussion

In the small talpid sample from Petersbuch 35 there are only
two species: Proscapanus sansaniensis and Leptoscaptor
robustior. As both species differ markedly in size and robust−
ness of the humerus they are easily distinguishable. Assum−
ing that there are not two different species, one being repre−
sented by teeth only and the other exclusively by postcranial
elements, the association of postcranial elements and dental
remains in Leptoscaptor robustior is without alternative. In
the Petersbuch 48 talpid fauna there are only three species,
which also can be readily distinguished: P. sansaniensis,
Talpa minuta and L. robustior. The difference in robustness
of the nearly complete humeri from Petersbuch 35 and 48 lies
well within the range of a population. The more robust hu−
merus of L. robustior indicates a better fossorial adaptation
than in L. bavaricum. Without humeri the Leptoscaptor spe−
cies are hardly distinguishable. Nevertheless, I am convinced
that they represent different biological adaptations (see also
chapter discussion of L. bavaricus).

Proscapanus Gaillard, 1899
Type species: Proscapanus sansaniensis (Lartet, 1851).

Proscapanus sansaniensis (Lartet, 1851)
Fig. 4.

Material (measurements see Tables 3, 4).—Petersbuch 10:
CRW P10−620–621, left dentary fragment with p1–p3, right
humerus. Petersbuch 31: NHMA P31−163A1, 163C1,
163E3, 162B2, 164A1, 2 dentary fragments with teeth, 2 up−
per teeth, left humerus; CRW P31−163, 164, 4 dentary frag−
ments with teeth, 2 maxilla fragments with teeth, 8 isolated
teeth, 6 humeri, 5 ulnae, 3 radii. Petersbuch 35: CRW
P35−55, 56, 5 isolated teeth, left humerus, left ulna fragment,
right radius. Petersbuch 48: NHMA P48−89A1+B2, right
dentary fragment with teeth, left M1; CRW P48−89, 90, right
maxilla fragment with P4, 4 isolated teeth, 4 humeri.
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Fig. 3. Leptoscaptor robustior gen. et sp. nov., Petersbuch 35.A. Right den−
tary with p4–m1, NHMA P35−57A1, buccal view; ca. × 10. B. Holotype,
right humerus, NHMA P35−58/6, in anterior (B1) and posterior (B2) views;
ca. × 7.5.



Description

Dentary—Only some more or less complete fragments of
the horizontal ramus are preserved. The jaw slightly tapers
anteriorly. The dentary fragment from Petersbuch 10 shows
mental foramina below p4/m1 and beneath p2. In two speci−
mens from Petersbuch 31 the anterior mental foramen is situ−
ated between the roots of p2 and p3, the posterior one under
the trigonid of m1. In the dentary fragment from Petersbuch
48 there are three mental foramina, one situated between the
roots of p1 and p2, and one below the anterior and posterior
root of p4 each. All teeth anterior to p4 are single−rooted. Ac−
cording to their alveoles the three incisors are increasingly
inclined anteriorly, i2 being larger than i1 and i3. The canine
is only slightly inclined anteriorly.

Lower dentition.—p1 to p3 are slightly inflated and in−
crease in size. There is an incipient anterior crest extending
toward the apex of the protoconid. A faint posterior basal
cuspule is developed. The p4 is rectangular in occlusal out−
line and has an antero−buccal and posterior cingulid, the lat−
ter culminating in a postero−lingual basal cuspule. The sizes
of the molars are ranked in the following order, m2>m1>m3.
The oblique cristid extends lingually to join the metacristid.
In the m1 the paralophid is curved and leaves a long trigonid,
whereas it is very short in m2 and m3. There is a marked
precingulid in m2 and m3. In the Petersbuch 31 sample the
pre− and ectocingulid of m1 are indistinct, whereas they are
better developed in the Petersbuch 48 dentary. In the m1 the
talonid is wider than the trigonid, in the m2 the trigonid is
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Table 3. Proscapanus sansaniensis, sample statistics of the teeth.

loc. meas. n R m s V
Petersbuch 31 Lp1–p4 1 3.99
Sansan Lp1–p4 3 3.41–3.88 3.66
Petersbuch 31 Lm1–m3 1 7.02
Sansan Lm1–m3 4 6.54–7.04 6.77
Petersbuch 10 Lp1 1 0.83

Wp1 1 0.65
Petersbuch 31 Lp1 1 0.78

Wp1 1 0.60
Sansan Lp1 7 0.80–0.87 0.82±0.02 0.024 2.95

Wp1 7 0.59–0.70 0.63±0.04 0.045 7.05
Petersbuch 10 Lp2 1 0,90

Wp2 1 0,54
Petersbuch 31 Lp2 1 0.86

Wp2 1 0.61
Sansan Lp2 9 0.54–0.92 0.79±0.09 0.113 14.4

Wp2 9 0.52–0.60 0.56±0.02 0.026 4.67
Petersbuch 10 Lp3 1 1.11

Wp3 1 0.65
Petersbuch 31 Lp3 1 0.96

Wp3 1 0.65
Sansan Lp3 8 0.73–0.95 0.84±0.08 0.085 10.1

Wp3 8 0.52–0.66 0.58±0.03 0.038 6.60
Petersbuch 31 Lp4 2 1.44–1.50 1.47

Wp4 2 0.87–0.86 0.84
Petersbuch 48 Lp4 2 1.54–1.55 1.55

Wp4 2 0.84–0.91 0.88
Sansan Lp4 15 1.19–1.39 1.32±0.03 0.058 4.39

Wp4 17 0.74–0.97 0.85±0.03 0.057 6.69
Petersbuch 31 Lm1 4 2.42–2.60 2.49

Wam1 4 1.16–1.26 1.22
Wpm1 4 1.40–1.49 1.46

Petersbuch 48 Lm1 1 2.43
Wam1 1 1.41
Wpm1 1 1.44

Sansan Lm1 29 2.19–2.44 2.30±0.03 0.069 3.01
Wam1 30 1.20–1.47 1.29±0.02 0.061 4.69
Wpm1 31 1.33–1.63 1.45±0.02 0.068 4.68

Petersbuch 31 Lm2 4 2.64–2.67 2.65
Wam2 4 1.42–1.45 1.44
Wpm2 4 1.31–1.35 1.33

Petersbuch 48 Lm2 2 2.58–2.62 2.60
Wam2 2 1.47–1.51 1.49
Wpm2 2 1.26–1.34 1.30

Sansan Lm2 23 2.27–2.68 2.48±0.04 0.098 3.97
Wam2 23 1.38–1.63 1.51±0.03 0.062 4.08
Wpm2 23 1.27–1.50 1.37±0.03 0.062 4.55

Petersbuch 31 Lm3 2 2.14–2.16 2.15
Wam3 2 1.21–1.21 1.21

Petersbuch 35 Lm3 1 2.17
Wam3 1 1.30

Petersbuch 48 Lm3 1 2.11
Wam3 1 1.16

Sansan Lm3 22 1.92–2.29 2.05±0.05 0.102 4.95
Wam3 23 1.07–1.35 1.22±0.03 0.072 5.93

Petersbuch 35 LP3 1 1.17
WP3 1 0.82

Petersbuch 31 LP4 1 1.78
WP4 1 1.45

Petersbuch 35 LP4 1 2.02
WP4 1 1.76

Petersbuch 48 LP4 1 1.88
WP4 1 1.65

Sansan LP4 16 1.68–1.96 1.87±0.04 0.076 4.16
WP4 16 1.35–1.65 1.53±0.05 0.089 5.79

Petersbuch 31 LM1 3 2.98–3.08 3.03
WM1 3 2.40–2.57 2.50

Petersbuch 48 LM1 2 2.98–3.00 2.99
WM1 2 2.00–2.14 2.07

Sansan LM1 12 2.61–3.02 2.86±0.09 0.134 4.40
WM1 10 2.22–2.60 2.39±0.08 0.110 4.58

Petersbuch 31 LM2 3 2.37–2.62 2.49
WM2 3 2.49–2.67 2.56

Petersbuch 35 LM2 1 2.25
WaM2 1 2.38

Sansan LM2 9 2.15–2.56 2.33±0.11 0.135 5.78
WaM2 21 2.38–2.81 2.57±0.06 0.132 5.15

Petersbuch 31 LM3 3 1.43–1.52 1.46
WM3 2 2.01–2.05 2.03

Sansan LM3 16 1.25–1.63 1.42±0.05 0.099 6.94
WM3 16 1.75–2.10 1.89±0.06 0.107 5.67



somewhat wider and in the m3 distinctly wider than the
talonid.

Maxilla.—Two fragments from the Petersbuch 31 sample
show the infraorbital foramen above the mesostyle of M1,
the anterior opening of the infraorbital canal above the poste−
rior root of M2 and the origin of the zygomatic arch above
M3.

Upper dentition.—Only P4 to M3 are preserved. The P4 has
an indistinct, hardly projecting parastyle. On the lingual
talon there is no vestige of a protocone, but a lingual
cingulum. The molars have four roots, the posterior one be−
ing the strongest and the central one the weakest. The M1 has
a deeply divided mesostyle, a slightly projecting parastyle
and indistinct para− and metaconule. The marked para−

cingulum joins the parastyle; the metacingulum tapers but
extends to the postero−labial corner. The M2 also has a di−
vided mesostyle. In some specimens the lingual conules are
somewhat better developed than in the M1. Para− and meta−
cingulum are either very thin or even absent. In the M3 the
mesostyle is only superficially divided. There are only three
M3 from the Petersbuch 31 sample, which are assumed to be−
long with Proscapanus sansaniensis because of their size.
One has a marked paracingulum, in two M3 it is absent.

Postcranial bones—The humerus strongly resembles the
specimens from Sansan in all morphological details and in
gracility. The brachialis fossa is deeply excavated, the teres
tubercle long, the supratrochlear fossa small, and the scalo−
pine ridge marked and shelf−like.

In the ulna the most conspicuous character is the deep ab−
ductor fossa, which extends on the proximal moiety of the
lateral side. The proximal crest delimits the large area of in−
sertion for the triceps.

The radius has a capitular process projecting proximally.
The distal joint is characterised by the large scaphoid articu−
lar facet.

Discussion

Proscapanus sansaniensis is based on an anterior fragment
of a dentary with the four premolars from Sansan, described
by Lartet (1851: 13) as Mygale sansaniensis. Gaillard (1899)
described Proscapanus sansaniensis and selected as type the
humerus from Sansan, once described as Talpa sansaniensis
by Lartet (1851: 14). Ginsburg (1963) synonymized the type
of Mygale sansaniensis with Proscapanus sansaniensis. The
dentary fragment of Mygale sansaniensis is the valid type by
page priority over the lectotype humerus of Talpa sansa−
niensis. Alloscapanus auscitanensis from Sansan was de−
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Table 4. Proscapanus sansaniensis, measurements of some postcranials.

Humerus GL Bp BpwT DS Bd BdwE Bp*100/GL
Petersbuch 10 m 16.5 11.7 9.6 4.75 10.6 9.5 70.9

n 1 1 1 1 1 1 1
Petersbuch 31 m 14.7 10.9 9.35 4.28±0.20 9.6 8.80 74.6

V 4.02
s 0.17
min 14.4 10.7 9.10 4.00 9.6 8.50 74.5
max 14.9 11.1 9.60 4.50 9.6 8.90 74.7
n 2 2 2 6 2 2 2

Petersbuch 35 m 14.8 10.7 9.00 3.90 72.3
n 1 1 1 1 1

Petersbuch 48 m 14.5 10.6 9.30 4.20 9.4 8.6 75.7
tomin 14.0 3.90 9.1 8.4
max 15.0 4.30 9.9 9.1
n 2 1 1 4 4 4 1

Sansan m 13.53±0.19 4.46±0.24 9.78±0.28 3.98±0.11 8.85±0.28 8.00±0.26 72.5±1.4
V 2.65 9.71 5.43 5.50 3.86 6.07 3.40
s 0.358 0.433 0.531 0.219 0.342 0.486 2.465
min 12.5 3.65 8.25 3.35 8.26 6.70 66.0
max 13.9 5.15 10.4 4.25 9.42 8.50 76.0
n 17 16 17 18 9 17 16

Radius L1 L2
Petersbuch 31 m 10.7 9.5

min 10.4 9.0
max 11.0 9.9
n 2 2

Petersbuch 35 m 11.7 9.9
n 1 1

Sansan m 9.92±0.56 8.78±0.50
V 3.88 4.12
s 0.385 0.362
min 9.52 8.33
max 10.4 9.2
n 5 5

Ulna GL
Petersbuch 31 m 18.0

n 1
Sansan m 16.9

n 1



scribed by Baudelot (1968). She referred to this species the
type of Mygale sansaniensis. As this is not conformable with
rules of the International Code of Zoological Nomenclature
(for the current edition, see ICZN 1999), Hutchison (1974:
233) synonymized Alloscapanus auscitanensis with Prosca−
panus sansaniensis. Hutchison (1974) comments upon the
somewhat confusing typology of the species in more detail.

The ample material of Sansan is the reference sample of
Proscapanus sansaniensis. The Petersbuch specimens fit
morphologically well with Proscapanus sansaniensis from
the type locality Sansan. In most dentaries from Sansan the an−
terior mental foramen is situated between p1 and p2, and be−
low p2, the posterior one under the posterior root of p4. In the
dentary from Petersbuch 31 the mental foramina are slightly
shifted posteriorly. The size differences between the teeth and
bones of the Petersbuch samples on the one hand and Sansan
sample on the other are more marked. This is not due to sam−
ple bias. In some teeth (p4–m2) the length measurements from
Petersbuch exceed the size range of the larger sample from
Sansan. This means that these teeth are more slender than in
Sansan. Only the p1 from Petersbuch 31 is smaller than in the
Sansan sample. In Sansan in three dentaries p1>p2, in the type
dentary with p1–p4, p1, and p2 have the same length, but p1 is

somewhat wider than p2. This means that p1 is enlarged with
respect to p2 and p3 in Sansan, whereas in Petersbuch 31 the
size relation is p1<p2<p3<p4. In the upper dentition the size
differences are less obvious. Some P4 are wider, some M1
more slender than in the Sansan sample, and the M2 fit reason−
ably with Sansan. As much as can be concluded from a few
measurements, the Petersbuch specimens correspond well in
size P. sansaniensis from La Grive (cf. Baudelot 1972: table
13). However, the m1 are also wider in this sample. As there is
no clear size trend visible and as there are no mentionable
morphological differences, the description of a new species is
considered neither necessary nor advisable. Obviously
Proscapanus sansaniensis is a species with a large variability
in size, as is already evident from the samples of the Upper
Freshwater Molasse in South Germany, e.g., Sandelzhausen
(cf. Ziegler 2000: fig. 2).

Proscapanus sansaniensis is a species with a wide
temporo−spatial distribution. It is recorded from Germany,
Switzerland and France, from sites correlative with MN 4
(Vieux Collonges, Mein 1958) to MN 9 (Nebelbergweg,
Kälin and Engesser 2001). The northernmost occurrence is
from Hambach in the Lower Rhine Embayment (Ziegler and
Mörs 2000).

http://app.pan.pl/acta48/app48−617.pdf
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Fig. 4. Proscapanus sansaniensis.A. Left dentary fragment with canine root and p1–p4, Petersbuch 31, NHMA P31−163A1, occlusal view; ca. × 10. B. Right
m1–m3, Petersbuch 31, NHMA P31−163B2, occlusal view; ca. × 10.C. Right dentary fragment with p4–m2, Petersbuch 48, NHMA P48−89A1, buccal view;
ca. × 10. D. Left P4, Petersbuch 31, NHMA P31−163C1, occlusal view; ca. × 10. E. Left M1, Petersbuch 48, NHMA P48−89B2, occlusal view; ca. × 10.
F. Right M2, Petersbuch 31, NHMA P31−163E3, occlusal view; ca. × 10. G. Left humerus, Petersbuch 31, NHMA P31−164A1, anterior view; ca. × 5.



Proscapanus sp.
Fig. 5.

Material (measurements see Tables 5, 6).—Petersbuch 31:
NHMA P31−169/1, 3, 6, P31−170/1, left dentary fragment
with m1, 2 isolated teeth, right humerus; CRW P31−169/2, 4,
5, 7, P31−170/2–4, 4 isolated teeth, 3 radii.

Description

A formal description is considered superfluous, as the speci−
mens are morphological quite similar to Proscapanus sansa−
niensis. Therefore I confine myself to noting the differences.
In the dentary, the mental foramen is situated under the ante−
rior root of p4. Nine alveoli anterior to m1 are preserved, two
for the p4 and one for the three incisors, the canine, and the
single−rooted p1–p3 respectively. However, I am not sure
that in spite of the fracture really all alveoli are preserved. In
the m1 the oblique cristid joins a very strong metacristid,
which does not extend to the apex of the metaconid. The
precingulid is faint. In the m2 and m3 the strong metacristid
and precingulid are conspicuous. The M1 differs from P.
sansaniensis in the more projecting parastyle and, most nota−
bly, in the undivided mesostyle. The humerus and radius
fragments are reservedly assigned to the dental remains be−
cause of compatible size. I cannot exclude that some or all
belong with the dentary of the indeterminate scalopine. The

humerus has the characteristic shelf−like scalopine ridge and
fits in all morphological details with the humerus P. sansa−
niensis. The radius fragments show no peculiarities.

Discussion

The above listed specimens are distinctly smaller than in
Proscapanus sansaniensis and the undivided mesostyle is not
compatible with this species. In size they would roughly fit
with P. intercedens Ziegler 1985 from some Lower Miocene
localities in South Germany (cf. Ziegler 1985). But in this spe−
cies the mesostyle of the upper molars also is divided, albeit
only superficially, and all lower premolars are double−rooted.
This species can be excluded. As P. intercedens is considered
to be a predecessor of P. sansaniensis, we do not expect it in
faunas with late Middle Miocene correlation. P. sansaniensis
is in most faunas accompanied by a smaller Proscapanus, e.g.,
in Sandelzhausen and in Vieux Collonges. Proscapanus sp.
from Sandelzhausen would roughly fit in size but its M2 have
divided mesostyles (Ziegler 2000: 92). Proscapanus sp. from
Vieux Collonges is represented by humeri only, which are dis−
tinctly bigger than the specimen under study (cf. Mein 1958:
30). The small sample from Petersbuch 31 can be referred to
Proscapanus, but yields no sufficient basis for the description
of a new species.

Scalopini gen. et sp. indet.
Fig. 6.

Material and measurements.—Petersbuch 31: NHMA
P31−168, left dentary fragment with p4–m1; h of dentary be−
low m1 (2.10), p4 (1.20×0.79), m1 (2.07×1.16×1.36).

Description

Dentary.—There is only a short fragment of the horizontal
ramus with the mental foramen below the posterior root of p4
and five crowded alveoli anterior to p4. As the third to fifth
alveolus anterior to p4 are increasingly inclined, it is as−
sumed that only a small anterior part of the dentary is broken
off. Consequently, the antemolar dentition is reduced.
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Table 5. Proscapanus sp., Petersbuch 31, sample statistics of the teeth.

meas. n R m
Lm1 1 1.83
Wam1 1 1.10
Wpm1 1 1.28
Lm2 1 2.15
Wam2 1 1.26
Wpm2 1 1.25
Lm3 2 1.75–1.80 1.88
Wam3 2 1.13–1.14 1.14
LM1 2 2.76–2.79 2.78
WM1 2 1.94–1.96 1.95

Table 6. Proscapanus sp., Petersbuch 31, measurements of the humerus.

GL Bp BpwT DS Bd BdwE Bp*100/GL
9.38 6.25 5.31 2.17 5.35 4.80 66.6

Fig. 5. Proscapanus sp., Petersbuch 31. A. Left dentary with m1, NHMA
P31−169/1, buccal view; ca. × 10.B. Right m2, NHMA P31−169/3, occlusal
view; ca. × 10.C. Left M1, NHMA P31−169/6; ca. × 10.D. Right humerus,
NHMA P31−170/1, in anterior (D1) and posterior (D2) views; ca. × 5.



Lower dentition.—The cusp of the p4 is situated above the
anterior root. There is a postero−lingual crest, a precingulid,
and a postcingulid. In the m1 the oblique cristid extends far
lingually but does not join the metacristid. Pre− and ecto−
cingulid are continuous but not very strong. The postcingulid
is weak and joins the small entostylid.

Discussion

The lower position of the mental foramen, the stronger hori−
zontal ramus and the reduced antemolar dentition are not
compatible with Proscapanus sp. from the same site. How−
ever, it cannot be excluded that some of the radius fragments
referred to Proscapanus sp. belong with this dentary. In
overall morphology both teeth show scalopine affinities, for
example, the presence of a metacristid and the direction of
the oblique cristid. The specimen does not fit with any talpid
species in the European Miocene. Naturally, on the basis of
this specimen no new species can be described. With some
hesitation it is placed within the Scalopini.

Tribe Talpini Fischer von Waldheim, 1817
Talpa Linnaeus, 1758
Type species: Talpa europaea Linnaeus, 1758.

Talpa minuta Blainville, 1838
Fig. 7.

Material (measurements see Tables 7, 8).—Petersbuch 6:
NHMA P6−1058B1, 1059/4, 6, 1060/1, 1062/2, 3, right den−
tary and right maxilla fragment with teeth, right P4, left hu−

http://app.pan.pl/acta48/app48−617.pdf
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Fig. 7. Talpa minuta, Petersbuch 6. A. Right dentary with p1–m3, NHMA P6−1058B1 in occlusal (A1) and buccal (A2) views; ca. × 5. B. Right maxillary
fragment with M1–M3, NHMA P6−1059/6, occlusal view; ca. × 10. C. Right P4, NHMA P6−1059/4, occlusal view; ca. × 10. D. Left humerus, NHMA
P6−1060/1, in anterior (D1) and posterior (D2) views; ca. × 5.E. Left ulna, NHMA P6−1062/3, anterior view; ca. × 5. F. Left ulna, NHMA P6−1062/2, lateral
view; ca. × 5.

Fig. 6. Scalopini gen. et sp. indet., Petersbuch 31, NHMA P31−168, left
dentary with p4–m1 in occlusal (A) and buccal (B) views; ca. × 10.
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Table 7. Talpa minuta, sample statistics of the teeth.

loc. meas. n R m s V
Petersbuch 6 Lp1–p4 1 3.25
Petersbuch 6 Lm1–m

3
1 5.44

Petersbuch 6 Hcor 2 5.46–5.60 5.53
Petersbuch 6 Lcinf. 1 0.59

Wcinf. 1 0.35
Petersbuch 6 Lp1 3 0.90–0.93 0.92

Wp1 3 0.37–0.43 0.39
Petersbuch 10 Lp1 6 0.89–1.06 0.96±0.09 0.074 7.71

Wp1 6 0.38–0.46 0.43±0.02 0.028 6.57
Sansan Lp1 3 0.80–0.88 0.84

Wp1 3 0.40–0.44 0.42
Petersbuch 6 Lp2 2 0.62–0.65 0.64

Wp2 2 0.30–0.33 0.32
Petersbuch 10 Lp2 3 0.59–0.71 0.67

Wp2 3 0.27–0.33 0.31
Petersbuch 6 Lp3 2 0.82–0.83 0.83

Wp3 2 0.41–0.41 0.41
Petersbuch 10 Lp3 2 0.73–0.73 0.73

Wp3 2 0.31–0.40 0.36
Sansan Lp3 1 0.60

Wp3 1 0.36
Petersbuch 6 Lp4 6 1.11–1.23 1.17±0.06 0.054 4.61

Wp4 8 0.52–0.63 0.58±0.04 0.042 7.25
Petersbuch 10 Lp4 20 1.14–1.33 1.24±0.03 0.055 4.43

Wp4 20 0.56–0.70 0.62±0.02 0.039 6.29
Petersbuch 31 Lp4 1 1.33

Wp4 1 0.74
Sansan Lp4 13 0.97–1.15 1.07±0.04 0.058 5.45

Wp4 13 0.54–0.66 0.58±0.02 0.033 5.75
Petersbuch 6 Lm1 6 1.68–1.88 1.79±0.08 0.067 3.77

Wam1 6 0.94–1.11 1.01±0.07 0.057 5.64
Wpm1 6 1.08–1.16 1.12±0.03 0.029 2.56

Petersbuch 10 Lm1 42 1.63–1.96 1.79±0.02 0.079 4.42
Wam1 44 0.90–1.13 1.03±0.01 0.047 4.58
Wpm1 42 1.04–1.32 1.17±0.02 0.061 5.23

Petersbuch 18 Lm1 1 1.69
Wam1 1 0.91
Wpm1 1 1.02

Petersbuch 31 Lm1 4 1.78–1.90 1.85 0.049 2.67
Wam1 5 0.97–1.08 1.04±0.06 0.044 4.28
Wpm1 5 1.12–1.25 1.20±0.07 0.050 4.13

Petersbuch 48 Lm1 1 1.68
Wam1 1 0.90
Wpm1 1 1.07

Sansan Lm1 39 1.49–1.73 1.60±0.02 0.061 3.79
Wam1 41 0.86–1.03 0.94±0.02 0.051 5.40
Wpm1 38 1.00–1.21 1.09±0.02 0.053 4.91

Petersbuch 6 Lm2 6 1.93–2.15 2.05±0.09 0.076 3.72
Wam2 8 1.08–1.21 1.14±0.04 0.050 4.40
Wpm2 7 1.01–1.14 1.07±0.05 0.050 4.63

Petersbuch 10 Lm2 37 1.89–2.22 2.08±0.02 0.065 3.10
Wam2 43 1.06–1.28 1.19±0.01 0.048 4.03
Wpm2 38 1.00–1.22 1.10±0.02 0.047 4.30

Petersbuch 18 Lm2 5 1.96–2.10 2.04±0.08 0.061 2.99
Wam2 5 1.02–1.28 1.15±0.13 0.095 8.30
Wpm2 5 0.96–1.19 1.08±0.12 0.086 8.01

Petersbuch 31 Lm2 3 2.05–2.16 2.09
Wam2 3 1.21–1.23 1.22
Wpm2 3 1.12–1.15 1.14

Petersbuch 48 Lm2 1 2.05
Wam2 1 1.10
Wpm2 1 1.00

Sansan Lm2 27 1.83–2.07 1.95±0.02 0.060 3.08
Wam2 28 1.00–1.25 1.15±0.02 0.052 4.55
Wpm2 26 0.92–1.13 1.05±0.02 0.048 4.59

Petersbuch 6 Lm3 11 1.75–1.92 1.83±0.03 0.047 2.59
Wam3 11 0.86–1.03 0.97±0.04 0.053 5.47

Petersbuch 10 Lm3 47 1.71–1.96 1.80±0.02 0.058 3.22
Wam3 47 0.82–1.13 0.97±0.02 0.056 5.79

Petersbuch 18 Lm3 5 1.77–1.90 1.83±0.07 0.050 2.75
Wam3 5 0.89–1.02 0.95±0.07 0.051 5.33

Petersbuch 31 Lm3 3 2.05–2.16 2.09
Wam3 3 1.21–1.23 1.22

Petersbuch 48 Lm3 4 1.75–1.88 1.81
Wam3 4 0.84–0.92 0.90

Sansan Lm3 23 1.58–1.92 1.67±0.03 0.073 4.41
Wam3 23 0.77–1.11 0.90±0.03 0.061 6.73

Petersbuch 6 Lcsup. 1 1.20
Wcsup. 1 0.95

ersbuch 10 Lcsup. 5 0.90–1.10 1.01±0.10 0.071 7.07
Wcsup. 7 0.51–0.60 0.54±0.03 0.030 5.61

Petersbuch 31 Lcsup. 3 1.06–1.11 1.09
Wcsup. 3 0.52–0.55 0.53

Sansan Lcsup. 5 0.92–1.02 0.97±0.05 0.036 3.74
Wcsup. 5 0.50–0.54 0.53±0.03 0.022 4.11

Petersbuch 6 LP2 1 0.52
WP2 1 0.42

Petersbuch 6 LP3 1 0.77
WP3 1 0.49

Petersbuch 6 LP4 3 1.47–1.58 1.52
WP4 4 1.02–1.09 1.05

Petersbuch 10 LP4 12 1.47–1.73 1.61±0.05 0.048 4.84
WP4 13 1.00–1.23 1.14±0.04 0.065 5.68

Petersbuch 18 LP4 2 1.31–1.58 1.45
WP4 3 0.97–1.12 1.04

Sansan LP4 5 1.28–1.47 1.37±0.10 0.070 5.14
WP4 2 0.93–1.01 0.97

Petersbuch 6 LM1 3 2.47–2.59 2.47
WM1 3 1.57–1.69 1.63

Petersbuch 10 LM1 21 2.28–2.67 2.50±0.05 0.098 3.91
WM1 22 1.50–1.89 1.69±0.05 0.114 6.72

Petersbuch 18 LM1 3 2.58–2.71 2.65
WM1 3 1.59–1.65 1.62

Petersbuch 31 LM1 3 2.44–2.66 2.58
WM1 3 1.66–1.77 1.72

Petersbuch 48 LM1 1 2.40
Sansan LM1 8 2.19–2.41 2.31±0.07 0.079 3.41

WM1 9 1.45–1.66 1.54±0.05 0.064 4.16
Petersbuch 6 LM2 3 1.88–1.96 1.92

WM2 3 1.94–2.10 2.03
Petersbuch 10 LM2 22 1.72–2.08 1.93±0.04 0.098 5.05

WaM2 27 1.83–2.21 2.00±0.03 0.077 3.84
Petersbuch 31 LM2 10 1.78–2.02 1.90±0.06 0.076 4.03

WaM2 11 2.00–2.21 2.10±0.06 0.080 3.82
Sansan LM2 16 1.65–1.88 1.79±0.04 0.066 3.69

WaM2 22 1.89–2.13 1.99±0.03 0.068 3.40
Petersbuch 6 LM3 2 1.18–1.24 1.21

WM3 2 1.75–1.75 1.75
Petersbuch 10 LM3 11 1.10–1.36 1.20±0.06 0.088 7.37

WM3 11 1.52–1.89 1.71±0.08 0.119 6.95
Petersbuch 31 LM3 1 1.23

WM3 1 1.79
Sansan LM3 16 1.08–1.40 1.18±0.04 0.079 6.71

WM3 16 1.49–1.89 1.64±0.06 0.100 6.14



merus, 2 left ulnae; CRW P6−1058–1062, Petersbuch 6, 19
dentary fragments with teeth, 8 maxilla fragments with teeth,
18 humeri, 4 ulnae. Petersbuch 10: CRW P10−0601–607,
622−62, 6 dentary fragments with teeth, 3 maxilla fragments
with teeth, 5 isolated teeth, 26 humeri, 13 ulnae. Petersbuch
18: CRW P18−0749–751, 6 dentary fragments with teeth,
3 maxilla fragments with teeth, 5 isolated teeth, 2 humeri.
Petersbuch 31: CRW P31−0159–162, 3 dentary fragments

with teeth, 2 maxilla fragments with teeth, 33 isolated teeth,
43 humeri, 8 ulnae, 3 radii. Petersbuch 48: CRW P48−0091,
92, 7 isolated teeth, 6 humeri.

Description

Dentary.—In general shape the dentary is similar to that of
the extant Talpa europaea. The complete ascending ramus is
only preserved in the Petersbuch 6 sample. It forms a nearly
right angle with the horizontal ramus. The mandibular fora−
men is situated on the ventral margin of the mylohyoid ridge,
roughly in the centre of the ascending ramus. The masseteric
fossa is deeply excavated, the pterygoid fossa only moder−
ately deep. The angular process is shovel−shaped with an in−
ternal concavity. The cylindrical condylus is situated high
above the level of the tooth row. The coronoid process itself
is rectangular. In the Petersbuch 6 sample the posterior men−
tal foramen is located either under the anterior root of m1
(twice) or between its roots (four times), the anterior mental
foramen below the posterior root of p2 (twice) or between p2
and p2 (twice) or under the anterior root of p3 (once). The
incisor alveoli are not preserved.

Lower dentition.—The canine is incisor−shaped and
slightly procumbent. All premolars are double−rooted, p2
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Table 8. Talpa minuta, measurements of some postcranials.

Humerus GL Bp BpwT DS Bd BdwE Bp*100/GL
Petersbuch 6 m 10.53±0.21 7.82±0.09 7.06±0.13 2.67±0.05 7.16 5.85±0.15 74.36±1.13

V 2.28 1.47 2.13 3.66 4.49 1.71
s 0.240 0.115 0.150 0.055 0.263 1.268
min 10.23 7.71 6.86 2.48 5.25 72.10
max 10.93 8.04 7.31 2.90 6.25 76.20
n 8 9 8 19 1 15 8

Petersbuch 10 m 10.90 7.36 6.77 2.51±0.05 5.58±0.11 6.22 75.40
V 4.04 3.97
s 0.101 0.222
min 6.70 6.02 2.31 5.21
max 8.22 7.51 2.68 6.00
n 1 3 2 20 18 1 1

Petersbuch 18 m 2.50 6.70 5.77
min 2.47 5.48
max 2.52 6.05
n 2 1 2

Petersbuch 31 m 10.31±0.19 7.64±0.23 6.84±0.26 2.61±0.04 5.98±0.23 5.60±0.08 73.5
V 2.87 1.03 5.00 4.58 2.80 3.65
s 0.296 0.307 0.342 0.120 0.167 0.204
min 9.76 6.92 6.11 2.38 5.80 5.12 72.7
max 10.80 8.10 7.22 2.93 6.25 5.96 74.2
n 13 10 10 35 5 30 3

Petersbuch 48 m 10.75 8.11 7.18 2.76±0.14 6.12±0.18 76.5
V 4.38 2.17
s 0.121 0.133
min 10.60 7.90 7.13 2.62 5.94 76.0
max 10.90 8.23 7.20 2.95 6.28 77.0
n 2 3 4 6 5 2

Sansan m 9.37±0.17 2.08±0.05 6.84±0.10 2.44±0.03 5.72±0.25 5.12±0.06 73.01±1.21
V 4.04 6.50 2.91 3.37 5.45 3.21 3.46
s 0.378 0.135 0.199 0.082 0.312 0.165 2.525
min 8.90 1.79 6.51 2.26 5.33 4.78 63.70
max 10.66 2.32 7.25 2.60 6.37 5.50 76.00
n 22 32 22 40 9 36 20

Radius L1 L2
Petersbuch 31 m 8.84 7.77

min 8.67 7.65
max 9.08 7.95
n 3 3

Ulna GL
Petersbuch 6 m 14.27±0.55

V 3.37
s 0.480
min 13.6
max 14.8
n 6

Petersbuch 10 m 12.5
n 1

Petersbuch 31 m 13.5
n 1



and p3 overlap one another. p1 is distinctly larger than p2 and
p3, but all are similar in shape. The cusp is centred over the
anterior root and origin of a marked posterior crest, joining a
posterior cuspule, and a less well−developed anterior crest.
The buccal face is convex, the lingual side flat. A faint
cingulid is restricted to the posterior part of the crown base.
The p4 has a talonid and a trilateral crown with convex
buccal and lingual faces and a concave posterior side. The
postero−lingual crest joins the posterior cuspule. An anterior
cuspule is also developed. The size relation between the mo−
lars is m1< or >m3<m2. Buccal cingulids are rudimentary
and confined to the hypoflexid. The trigonid is lingual open.
In the m1 the talonid is wider than the trigonid, the oblique
cristid joins the middle of the protocristid or ends slightly la−
bial to the middle. The most conspicuous feature is the faint
ascending precingulid, which joins the paracristid. The
protoconid of the m2 is the highest cusp in the tooth row. The
trigonid is somewhat wider than the talonid. There is a
marked precingulid and a tiny cuspule in front of the
entoconid. The m3 is similar to a small m2 without entostylid
and with a narrower talonid.

Maxilla.—Larger fragments of maxillae are preserved only
in the Petersbuch 6 sample. The origin of the zygomatic arch
lies above M3. The infraorbital foramen opens high above
the middle of M1. The infraorbital canal runs in a deep
groove. Its anterior and posterior opening are separated by a
narrow bony bridge above the anterior root of M3. The same
configuration is found in extant Talpa.

Upper dentition.—According to the alveoles there are three
single−rooted incisors. Only two chisel−shaped I2 and I3 are
preserved. The double−rooted canine has a mesio−lingual
groove and a distal crest. P1–P3 are double−rooted, P2 is
smaller than both the others. No P1 is preserved. P2 and P3
have an oval outline in occlusal view. There is a distal crest.
A faint disto−buccal cingulum may be developed. The P4 has
a more or less projecting parastyle and a conical protocone.
A straight distal crest originates from the paracone. The up−
per molars have an undivided mesostyle and neither para−
nor metaconule. In the M1 the marked paracingulum joins
the projecting parastyle. The metacingulum is interrupted
along the postmetacrista or reduced to a short spur above the
metastyle. There are four roots, the strongest above the
protocone, a mesio−distally compressed one above paracone
and postmetacrista respectively, and a small round one on
both the labial roots. M2 and M3 have three roots and neither
para− nor metacingulum.

Postcranial bones.—Humerus, ulna, and radius are smaller
than in the extant Talpa, but do not show any morphological
differences. Therefore we can abstain from a formal descrip−
tion. Even in the gracility index, defined as Bp*100/Gl, they
correspond to T. europaea. This means that both have similar
fossorial abilities. However, the extant Talpa europaea is
distinctly larger.

Discussion

With the exception of Petersbuch 35, which yielded only two
talpid species, Talpa minuta is represented in all samples and
it is the most common talpid in all samples. There are no mor−
phological differences among the specimens under study and
Talpa minuta from the type locality Sansan. The position of
the anterior mental foramen from this locality is as variable
as in the samples under study. In the Sansan sample the pos−
terior mental foramen is consistently situated under the ante−
rior root of m1 whereas it slightly varies in position in the
Petersbuch samples. However, there is a distinct difference
in size, the dentition and postcranial bones from Sansan be−
ing smaller than in Petersbuch. It is assumed that the size dif−
ference lies within the variability of a species and that the de−
lineation of a new species or subspecies is not justified. Talpa
minuta is one of the most common and most wide spread
talpid species in the Miocene of Europe. It is recorded from
faunas correlated with MN 3, e.g., Wintershof−West, to MN
9, for example, Nebelbergweg (Ziegler 1994; Kälin and
Engesser 2001), from Slovakia in the East to Southeast
France in the West.

Tribe Urotrichini Dobson, 1883
Urotrichus Temminck, 1841
Type species: Urotrichus talpoides Temminck, 1841.

?Urotrichus dolichochir (Gaillard, 1899)
Fig. 8.

Material and measurements.—Petersbuch 6: NHMA
P6−1066, left dentary fragment with p4–m1 (trigonid), p4
(1.05×0.67), m1 Wa (1.03); NHMA P6−1067, right humerus,
GL (7.60), Bp (3.64), BpwT (3.00), DS (1.30), Bd (3.86),
BdwE (3.32), Bpx100/GL (48.0).

Description

Dentary.—There is only a short fragment of the horizontal
ramus with two small mental foramina beneath the trigonid
of m1 and a bigger one under the second alveolus anterior to
p4. The third alveolus anterior to p4 is slightly inclined. This
means that the fracture is near the real tip of the dentary and
that the antemolar part is reduced. The cusp of the p4 is
cone−shaped with a more or less flat lingual face and a
postero−lingual crest. Close to the base of this crest there is a
small accessory cuspule. The p4 is slightly heeled and has a
precingulid and a postcingulid respectively. The m1 proto−
conid is somewhat higher than the p4. The paracristid is an−
gular, the protocristid notched. The oblique cristid extends to
below the protocristid notch and does not join the weak
metacristid. There is a well−developed precingulid. The
talonid is broken off.

Humerus.—The humerus is nearly complete. Only the epi−
condylar spines and the deltoid process are broken. It is
slender in overall shape, which means only modest fossorial
specialisation. Posteriorly the olecranon fossa is extensive,
but shallow. The long axis of the head points latero−distally.
The ridge running from the lesser tubercle to beneath the

634 ACTA PALAEONTOLOGICA POLONICA 48 (4), 2003



head is weak and curved. The brachialis fossa is moderately
deep. Anteriorly the pectoral tubercle terminates far later−
ally about half way down the shaft. Teres tubercle and
lesser tubercle are separated by a wide sulcus, head and
greater tubercle by a deep and narrow notch. The supra−
trochlear fossa is wide and deeply pocketed. There is a deep
notch between the trochlea and the fossa for the m. flexor
digitorum profundus ligament.

Discussion

Dentary and humerus have been lumped together, because
they match in overall size, both represent urotrichines and
both are the only talpid leavings in the Petersbuch 6 talpid
fauna. It is considered more probable that dentary and hu−
merus represent only one species instead of two. The hu−
merus shows undeniable urotrichine affinities and fits well
with ?Urotrichus dolichochir from La Grive in all morpho−
logical details and in gracility. The small size difference is
not worth mentioning. The Petersbuch 6 specimen also re−
sembles the humeri of ?Urotrichus cf. dolichochir from
Sandelzhausen (cf. Ziegler 2000: 81).

The type humerus from La Grive was named Scaptonyx
?dolichochir by Gaillard (1899: 30) even though he noted the
resemblance to the extant genus Urotrichus. As this species
is not referable to Scaptonyx and in the absence of associated
dental material Hutchison (1974: 226) referred the species
tentatively to Urotrichus on the basis of the humeral mor−
phology. He also considered the lectotype dentary of

“Scaptonyx” edwardsi from the same site a possible candi−
date for the association with ?Urotrichus dolichochir. How−
ever, Hutchison (1974: 228) also wrote that the dentary may
belong with the humerus of cf. Scalopoides sp. from La
Grive. In fact, we do not know the dentition of ?Urotrichus
dolichochir. The dentary fragment under study differs from
Scaptonyx edwardsi in the duplication of the posterior men−
tal foramen, in the presence of a postero−lingual cuspule on
p4 and of a weak metacristid in m1. In order to resolve the
problem whether any dentary belongs to any humerus, much
more material is needed. In the present study both humerus
and dentary are reservedly referred to ?Urotrichus doli−
chochir. They represent the second record of this species in
Germany.

Myxomygale Filhol, 1890
Type species: Myxomygale antiqua Filhol, 1890.

Myxomygale gracilis sp. nov.
Fig. 9.

Etymology: From Latin gracilis, slender, lank; because of the gracile hu−
merus.

Holotype: Right humerus, P10−615/2, fig. 9D.

Measurements of the holotype: GL (8.05), Bp (3.50), BpwT (3.15), DS
(1.30), Bd (3.92), BdwE (3.46), Bp*100/GL (43.5).

Type locality: Petersbuch 10 (details see p. 618).

Age: Uppermost part of the Middle Miocene (MN 7/8, Rummel 2000).

Paratypes and measurements.—Petersbuch 10: CRW
P10−614/1, left dentary fragment with m1–m2; m1 (1.47×
0.89×1.07); m2 (1.69×1.09×–); NHMA P10−614/2, right
dentary fragment with m2–m3; m2 (1.64×1.15×1.04); m3
(1.35×0.88×0.6); NHMA P10−614/3, right dentary fragment
with m2–m3; m2 (1.65×1.09 ×0.97), m3 (1.37×0.84×0.60);
NHMA P10−614/4, left maxilla fragment with M1, M1
(2.10×1.84); CRW P10−614/5, right M1 (2.03×1.77); CRW
P10−615.1, left humerus fragment, DS (1.44), Bd (ca. 4.1),
BdwE (3.40).

Diagnosis.—Small−sized Myxomygale characterised a men−
tal foramen situated under the protoconid of m1, an oblique
cristid, extending labially in m1, joining a marked meta−
cristid in m2 and m3. M1 without parastyle and prepara−
crista, with deeply divided mesostyle. The humerus is uro−
trichine and slender with long ledge−like teres tubercle and a
pectoral tubercle situated laterally.

Description of the holotype

Only the deltoid process and the epicondylar spines are bro−
ken off. In anterior view the humerus shows a long teres tu−
bercle with a proximal end hidden by the marked pectoral
ridge. The pointed pectoral tubercle extends further distally
than the teres tubercle and is situated on the lateral margin of
the shaft. It is visible in posterior view. The brachialis fossa is
moderately deep. The sulcus between head and major tuber−
cle is a narrow groove. There is a large, pocketed supra−
trochlear fossa, between trochlea and the fossa m. flexor
digitorum profundus ligament a deep, concave notch. The

http://app.pan.pl/acta48/app48−617.pdf

ZIEGLER—MIOCENE MOLES FROM GERMANY 635

Fig. 8. ?Urotrichus dolichochir, Petersbuch 6.A. Left dentary fragment with
p4 and m1−trigonid, NHMA P6−1066, buccal view; ca. × 10. B. Right hu−
merus, NHMA P6−1067 in anterior (B1) and posterior (B2) views; ca. × 7.5.



posterior face shows the shallow olecranon fossa and the
head with a long axis slightly directed disto−laterally. The
ridge between head and lesser tubercle is short and tapers
towards the lesser tubercle.

Description of the paratypes

Dentary.—Among the 4 short fragments of the horizontal
ramus two show the posterior mental foramen beneath the
trigonid of m1. The specimens yield no information concern−
ing the antemolar dentition.

Lower molars.—The size relation is m2>m1>m3. In the m1
the oblique cristid runs rather bucally, extending to the poste−
rior base of the protoconid. There is no metacristid. The
precingulid does not extend to below the paraconid but is
continuous with the ectocingulid. There is only a weak post−
cingulid hidden by the marked precingulid of the m2. The
entostylid is broken off. In the m2 the protoconid is more ele−
vated than in the m1 and the trigonid is distinctly narrower.
The oblique cristid joins the marked metacristid. The pre−
cingulid is more marked than in the m1. The m3 differs from
the m2 in the smaller size and in the reduced talonid without
entostylid.

Maxilla.—One fragment with M1 shows the lacrimal fora−
men above the anterior root of M1.

M1.—There are neither preparacrista nor parastyle. The
mesostyle is deeply divided. Para− and metaconule are only
moderately differentiated. The preparaconuluscrista is con−
tinuous with the precingulum, which extends to the buccal
margin. The postmetaconuluscrista joins the metacingulum
which itself tapers in its mid part and ends in a marked short
crest above the metastyle.

Humerus.—In addition to the type specimen there is one hu−
merus with the proximal third and the point of the pectoral tu−
bercle broken off. It yields no further information.

Comparisons

There are five species of Myxomygale known thus far most of
which are only scarcely represented. They are listed in as−
cending order with respect to their stratigraphic range: the
type species Myxomygale antiqua Filhol, 1890 from the
Quercy (Oligocene), Myxomygale vauclusensis Crochet,
1995 from Saint−Martin−de−Castillon (Oligocene, MP 23,
figures and measurements in Hugueney 1972: 53 f), Myxo−
mygale minor Ziegler, 1990 from Ulm−Westtangente (Lower
Miocene, MN 2a), Myxomygale hutchisoni (Ziegler, 1985)
from Petersbuch 2 (Lower Miocene, MN 4), Myxomygale
engesseri Doukas, 1986 from Aliveri in Greece (Lower Mio−
cene, MN 4). The humerus is known, i. e. published, de−
scribed and figured, only from M. hutchisoni (Ziegler 1985:
fig. 8, tab. 3). Crochet (1995: 56) also mentions the humerus
in the revised genus diagnosis of Myxomygale. However, it is
not known to which species he refers. As much as is known
from published evidence, the humerus is only preserved in
M. hutchisoni. Perhaps Crochet knows unpublished humeri
from M. antiqua.

M. gracilis differs from M. antiqua in:
– the distinctly smaller size,
– the size relation between m1 and m2 (m1<m2) and the

weaker ectocingulids.
M. gracilis differs from M. vauclusensis in:

– the distinctly smaller size,
– the more anterior position of the mental foramen,
– the absence of a parastyle, the divided mesostyle and the

less developed para− and metaconule of M1.
M. gracilis differs from M. minor in:

– the distinctly wider M1,
– the absence of a parastyle and the divided mesostyle in M1,

M. gracilis differs from M. hutchisoni in:
– the absence of a parastyle and the divided mesostyle in M1,
– the smaller and in particular more slender humerus, with a

relatively longer teres tubercle and a less marked ridge
running from the head to the lesser tubercle.
M. gracilis differs from M. engesseri in:

– the wider m2,
– the somewhat bigger M1 without parastyle and with con−

tinuous preparaconuluscrista and paracingulum respec−
tively and deeply divided mesostyle.
?Urotrichus dolichochir (Gaillard, 1899) known from the

type locality La Grive (Middle Miocene, MN 7/8) by the hu−
merus only, and from Petersbuch 6, is rather similar, thus de−
serves to be mentioned.

M. gracilis differs from ?U. dolichochir in:
– the somewhat bigger humerus,
– the longer teres tubercle hidden proximally by the pectoral

ridge.
In the Petersbuch 10 fauna there is another small uro−

trichine, which is not determinable beyond the tribe. It is rep−
resented by a humerus and tentatively associated dentition.

M. gracilis differs from Urotrichini gen. et sp. indet. I in
the:
– smaller overall size,
– more posterior position of the mental foramen,
– m1 without metacristid and an oblique cristid running

more buccally,
– more gracile humerus with the longer teres tubercle,
– lateral position of the pectoral tubercle,
– less marked ridge running from the head and tapering to−

wards the lesser tubercle.
The Petersbuch 31 fauna yielded a small urotrichine, rep−

resented by humeri and dentition.
M. gracilis differs from Urotrichini gen. et sp. indet. II in

the:
– less pronounced para− and metaconule, the absence of the

parastyle and the divided mesostyle in M1,
– more gracile humerus with the longer teres tubercle and a

weaker and discontinuous ridge between head and lesser
tubercle.

Discussion

Myxomygale gracilis is the smallest talpid in the Petersbuch
10 fauna. The association of lower teeth, upper teeth, and hu−
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merus is without alternative. However, the divided mesostyle
in the M1 requires some comments on the generic allocation
of the species. The upper dentition of the type species is un−
known. In M. vauclusensis from Saint−Martin−de−Castillon
Crochet (1995: 58, fig. 20) there are some M2 with a divided
mesostyle. But Hugueney (1972: table 9b) listed a confluent
mesostyle in M1 and M2 as character of this species. M. minor
and M. hutchisoni has an undivided mesostyle even in unworn
teeth. At last, M. engesseri has a heavily worn M1 and an un−
worn M2 with confluent mesostyle. Actually, I consider the
shape of the mesostyle (deeply divided versus confluent) a
character of generic relevance. On the other hand, I am rather
convinced of the homogeneity of the sample under study. The
lower dentition fits well Myxomygale and the humerus shows
clear urotrichine affinities. Consequently, the generic allo−
cation is acceptable with some reserve.

Obviously M. gracilis was a poor burrower. The genus so
far was known from the sites with Oligocene to Early Mio−
cene age. The new species extends the range to the end of the
Middle Miocene. As most species are known only from
small samples and as not all elements are known from all spe−
cies—e.g., the humerus is known only from M. hutchisoni
and M. gracilis—it is not possible to find any phylogenetic
relationships between the species. The earlier species are not
more primitive and the later ones not more advanced than the
other at a time. Much more material and more complete
dentitions are necessary.

Genus Tenuibrachiatum nov.
Type species: Tenuibrachiatum storchi gen. et sp. nov.

Etymology: From Latin tenuis, tenuous; brachium, arm; tenuibrachia−
tum, with tenuous arms; because of the slender humerus.

Included species: Type species only.

Diagnosis.—Small urotrichine mole. Tentative mandibular
dental formula 2 i, 1 c, 4 p, 3 m. Incisors procumbent, i1>i2.

All lower premolars double−rooted. m1<m2>m3. Oblique
cristid terminates bucally in m1, joins the metacristid in m2
and m3. P4 with tiny parastyle and marked protocone. M1
and M2 with undivided mesostyle. Para− and metaconule
weakly developed in M1, well differentiated in M2. Hu−
merus typical urotrichine, slender, long teres tubercle, pecto−
ral tubercle situated laterally, large, pocketed supratrochlear
fossa. In anterior aspect the trochlea is broadening towards
the capitulum.

Tenuibrachiatum storchi gen. et sp. nov.
Fig. 10.

Etymology: In honour of Dr. Gerhard Storch, Frankfurt, thus appreciat−
ing his outstanding contributions to our knowledge of the Tertiary small
mammals.
Holotype: Left dentary fragment with p1, p4–m2 and the alveoles of i1,
i2, c, p2–p3; NHMA P31−166 A1, Fig. 10A.
Measurements of the holotype: p1 (0.70×0.43), p4 (0.97×0.58), m1
(1.40×0.88×1.00), m2 (1.54×1.00×0.95), lingual height of the dentary
below m1 (1.35).
Type locality: Petersbuch 31 (details see p. 618).
Age: Upper part of the Middle Miocene (MN 7 according to Rummel
2000: 157, means MN 7+8).

Paratypes and measurements.—Petersbuch 31: NHNA
P10−166A2, right dentary with m1, m1 (1.40×0.85×0.91);
CRW P31−166A3, right dentary with m1, m1 (1.40×0.78×–);
NHMA P10−166A4, right m2 (1.56×0.97×0.90); CRW
P31−166A5, right m2 (1.51×1.02×0.97); CRW P31−166C1,
left m3 (1.41×0.88); CRW P31−166C2, left m3 (1.41×0.86);
CRW P31−166C3, left m3 (1.44×0.89); CRW P31−166C4,
right m3 (1.42×0.85); CRW P31−166C5, right m3 (1.33×
0.82×0.68); CRW P31−166D1, left maxilla fragment with
P4, P4 (1.34×1.12); NHMA P31−166D2, left maxilla frag−
ment with P4–M1, P4 (1.29×1.03), M1 (1.87×1.38); CRW
P31−166D3, left M1 (1.95×1.50); CRW P31−166D4, left M1
(–×1.50); CRW P31−166D5, right M1 (1.80×1.38); CRW
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Fig. 9. Myxomygale gracilis sp. nov., Petersbuch 10. A. Right dentary with m2–m3, NHMA P10−614/3, occlusal view; ca. × 10. B. Right dentary with
m2–m3, NHMA P10−614/2, buccal view; ca. × 10.C. Left M1, NHMA P10−614/4, occlusal view; ca. × 15.D. Holotype, right humerus, NHMA P10−615/2,
in anterior (D1) and posterior (D2) views; ca. × 7.5.



P31−166E1, left M2 (– ×1.57); NHMA P31−166E2, right M2
(1.42×1.64); NHMA P31−167/1, left humerus GL (7.74), Bp
(>3.56), BpwT (>3.30), DS (1.44), Bd (3.94), BdwE (3.81);
NHMA P31−167/8, right humerus GL (7.62), Bp (6.63),
BpwT (3.33), DS (1.40), BdwE (3.58), Bp*100/GL (47.6);
CRW P31−167/2–7, 9–11, 9 humeri.

Diagnosis.—As for the genus.

Description of the holotype

The horizontal ramus from the first incisor alveolus to the
fracture behind m2 is preserved. The dentary was broken be−
tween p4 and m1 and was glued. It tapers anteriorly. The an−
terior mental foramen is situated under the anterior root of
p2. The posterior foramen beneath the trigonid of m1 is filled
with not removable sediment, thus hardly visible. The four
alveoli of p2 and p3 are slightly overlapping. There are three
alveoli anterior to p1: the first two nearly procumbent, the
third slightly inclined anteriorly. They are interpreted as al−
veoli of i1, i2, and c, resulting in the tooth formula 2143. Al−
ternatively they can be interpreted as i2, i3, and c, resulting in
the same tooth formula, or as i1, i2, and i3. In the latter case
the tooth formula was 3043. According to their alveoli the
size relation is i1>i2>c. The symphysis extends to c/p1. The
double−rooted p1 is oval in occlusal outline. Its cusp is situ−
ated above the anterior root. There is a weak posterior and
lingual cingulid, respectively. The p4 has a postero−lingual
and an anterior crest. It is surrounded by a weak cingulum.
There is a tiny parastyle and a well−developed heel. In the m1
the oblique cristid terminates far labially, whereas in m2 it
ascends and joins the marked metacristid. In the m1 there is
only a vestige of a short ectocingulid below the hypoflexid,
in the m2 a faint precingulid. Both have a well−developed
entostylid.

Description of the paratypes

Dentary.—In two further fragments the posterior mental fo−
ramen is situated below the trigonid of m1; in one specimen,
like in the type, the p3 is obliquely implanted. The slightly
crowded p3 and p2 seem to be a consistent character of the
species.

Lower dentition.—With respect to the lower dentition there
is no additional information except for the m3. In the last mo−
lar the precingulid is more marked, the oblique cristid joins
the metacristid. The reduced talonid has no entostylid. In size
and morphology all five m3 fit well with one another. How−
ever, it cannot be excluded that one or more belong to
Urotrichini gen. et sp. indet. II and/or to Desmanella sp.,
which is of roughly the same size. The well−developed pre−
cingulids of these m3 would argue in favour of the associa−
tion with Desmanella sp. whose m1 and m2 have well−devel−
oped precingulids. However, Desmanella sp. is represented
only by six specimens. It is unlikely, that all five m3 belong
to this species.

Upper dentition.—The P4 has a tiny parastyle and a well−
developed protocone. There is a weak precingulum and a

more pronounced postcingulum. The M1 has an undivided
mesostyle, hardly differentiated para− and metaconule re−
spectively, a marked paracingulum, which joins the project−
ing parastyle and a weak metacingulum, which tapers disto−
labially. In the M2 there is a marked paraconule and a well−
developed metaconule. Para− and metacingulum are absent.
The mesostyle is undivided.

Humerus.—The associated humeri are the smallest and
most gracile ones among the Petersbuch 31 talpid humeri.
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Fig. 10. Tenuibrachiatum storchi gen. et sp. nov., Petersbuch 31. A. Holo−
type, left dentary with p1, p4–m2, NHMA P31−166A1, in occlusal (A1) and
buccal (A2) views; ca. × 10. B. Right m1, NHMA P31−166A2, occlusal
view; ca. × 15. C. Right m2, NHMA P31−166A4, occlusal view; ca. × 15.
D. Left maxillary fragment with P4–M1, NHMA P31−166D2, occlusal
view; ca. × 15. E. Right M2, NHMA P31−166E2, occlusal view; ca. × 15.
F. Left humerus, NHMA P31−167/1, anterior view; ca. × 7.5. G. Right hu−
merus, NHMA P31−167/8, posterior view; ca. × 7.5.



There is a suite of urotrichine characters: large, pocketed
supratrochlear fossa, deep, concave notch between trochlea
and the fossa m. flexor digitorum profundus ligament, small
and moderately deep brachialis fossa. In anterior view the
trochlea is broadening towards the capitulum. The long axis
of the elliptical head runs nearly parallel to the shaft. The
marked ledge extending from the lesser tubercle to beneath
the head is rounded. The olecranon fossa is shallow. The
teres tubercle forms a long crest proximally not covered by
the pectoral ridge. The pectoral tubercle is situated labially
on the shaft. There is a deep groove between head and major
tubercle. The passage of the biceps tendon between teres
tubercle and pectoral crest is a bicipital notch.

Comparisons

As the material under study without any doubt represents a
species of the tribe Urotrichini, the comparisons mainly refer
to the fossil and extant species of this tribe. Storch and Qiu
(1983: tabes 6 and 7) listed a suite of features characterising
both the Recent genera Urotrichus Temminck, 1841 and
Neurotrichus Günther, 1880.

The Recent Urotrichus talpoides Temminck, 1841 and U.
pilirostris (True, 1886) differ from Tenuibrachiatum storchi
in the:
– humerus with a long axis of the head directed disto−later−

ally,
– shorter, proximally angled teres tubercle (see Storch and

Qiu 1983: figs. 20, 21),
– pectoral tubercle bent laterally, thus being visible in poste−

rior view,
– dentary with a reduced antemolar region not tapered ante−

riorly,
– more posterior position of the mental foramina,
– at large more compact teeth (see Hugueney 1972: figs. 16,

17).
?Urotrichus dolichochir (Gaillard, 1899) from La Grive,

originally described as Scaptonyx ?dolichochir on the basis
of a humerus and tentatively assigned to Urotrichus by
Hutchison (1974) shows striking resemblance to the Recent
genus. In size and gracility it fits well with the humeri of T.
storchi, but they differ in the same characters as the Recent
species. The lectotype dentary of “Scaptonyx” edwardsi
(Gaillard, 1899), which Hutchison (1974: 226, pl 38: 1.)
“considered a possible candidate for the association with ?U.
dolichochir”, has a more reduced antemolar region and m1
and m2 with stronger precingulids.

?Urotrichus dolichochir from Petersbuch 6 is based on a
humerus and an assigned dentary fragment (this paper, p.
634). The humerus fits well in size and gracility with the hu−
merus of T. storchi, but the crest running from the lesser tu−
bercle to beneath the head is distinctly weaker and forms no
ledge, and the long axis of the head is pointed slightly more
disto−laterally with respect to the shaft. The tentatively asso−
ciated dentary fragment differs in having:
– a reduced antemolar region,
– a p4 with a disto−lingual cuspule,

– a m1 with a better−developed precingulid.
Urotrichus sp. from the uppermost Miocene locality Mara−

mena in Greece is known from nine isolated upper molars (see
Doukas et al. 1995). This species differs from Tenuibrachia−
tum storchi in (see Doukas et al. 1995: 51, table 5, pl. 5):
– the distinctly bigger size,
– the less differentiated lingual conules of M1 and M2.

Neurotrichus gibbsi (Baird, 1858), the Recent species of
the genus and Quyania chowi Storch and Qiu, 1983 from the
Neogene of Inner Mongolia differ from Tenuibrachiatum
storchi in (see Storch and Qiu 1983: tables 6, 7):
– lacking two lower antemolars in Neurotrichus (? two pre−

molars) and p1 in Quyania;
– having only 8 antemolar alveoles (p3 and p4 double−

rooted) in Neurotrichus and 10 in Quyania,
– the presence of a metaconid on p4,
– the presence of a marked precingulid on m1,
– the more buccal termination of the oblique cristid of m2

and m3,
– the ectocingulid of P4 and the very short premetacrista of

M1,
– the presence of an metacingulum and the weaker para−

conule of m2.
Neurotrichus polonicus Skoczeń, 1980 from the Pliocene

of Poland differs from Tenuibrachiatum storchi in:
– being distinctly bigger (see Skoczeń 1980: tables 5, 7),
– the morphological characters listed above for N. gibbsi.

Yanshuella columbiana (Hutchison, 1968) from the
Hemphillan (Middle to Late Pliocene) of Oregon originally
was tentatively assigned to Neurotrichus, thus being an uro−
trichine. Storch and Qiu (1983: 111) referred the species to
the scalopine genus Yanshuella. This species, only known
from the type dentary and some lower teeth, differs from
Tenuibrachiatum storchi in having:
– distinctly bigger lower molars,
– m2 and m3 without metacristid and an oblique cristid ter−

minating more labially,
– all lower antemolars between i1 and p4 and single−rooted

p1–p3.
Myxomygale antiqua Filhol, 1890, the earliest urotri−

chine from the Oligocene in Europe, differs from Tenui−
brachiatum in:
– its distinctly bigger size,
– having the complete set of lower antemolars, but single−

rooted lower premolars,
– having lower molars with marked pre− and ectocingulids.

Myxomygale vauclusensis Crochet, 1995 from the Oligo−
cene of Southern France differs from Tenuibrachiatum in:
– being distinctly bigger,
– having lower molars with marked pre− and ectocingulids,
– the projecting parastyle of P4,
– the presence of para− and metacingulum on M2.

Among the Miocene species of Myxomygale there are
two with associated humeri. M. hutchisoni Ziegler 1985 from
the Early Miocene of South Germany and M. gracilis sp.
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nov. from Petersbuch 10. M. hutchisoni differs from Tenui−
brachiatum in having:
– the complete set of lower antemolars, but single−rooted

lower premolars,
– lower molars with marked pre− and ectocingulids,
– more robust humerus, which shows advanced fossorial ad−

aptations.
M. gracilis differs from Tenuibrachiatum in having:

– lower molars with better developed pre− and ectocingulid
respectively,

– M1 without projecting parastyle and with divided meso−
style,

– a slightly bigger humerus with a pectoral tubercle situated
more laterally and being visible in posterior view.
Myxomygale engesseri Doukas, 1986, a poorly recorded

species from the Lower Miocene of Greece, differs from
Tenuibrachiatum in the:
– better developed cingulids of m2,
– less projecting parastyle of M1,
– hardly developed metaconule of M2.

Myxomygale minor Ziegler, 1990 from the Early Mio−
cene of South Germany is mainly known from isolated teeth.
It differs from Tenuibrachiatum in the:
– better developed cingulids of the lower molars,
– projecting parastyle of P4,
– better developed para− and metacingulum of M1 and M2.

Paratalpa Lavocat, 1951 is known from the Oligocene
species P. micheli Lavocat, 1951, the Agenian P. micheli
saulcetensis Hugueney, 1972, P. brachychir (von Meyer,
1846), and P. meyeri (Schlosser, 1887). They are all dis−
tinctly bigger, have a dentary with a more reduced antemolar
region, lower molars with better−developed cingulids and
further buccally terminating oblique cristids, upper molars
with deeply divided and spaced mesostyles. The humerus,
known from P. micheli, P. brachychir, and P. meyeri, is big−
ger, more robust and has a shorter teres tubercle.

Pseudoparatalpa Lopatin, 1999 is known from its type
species, P. shevyrevae Lopatin, 1999, from the Lower Oligo−
cene and P. lavrovi (Bendukidze, 1993) from the Lower
Miocene of Kazakhstan (Lopatin 1999). This genus, scarcely
represented only by some dental remains, differs from
Paratalpa just in the structure of the p4−talonid and the
m1−trigonid, in the position of the posterior mental foramen
and in its larger size. These differences are sufficient to de−
scribe new species, but not to distinguish a new genus.
Hence, Pseudoparatalpa is considered a junior synonym of
Paratalpa.

Discussion

Both dentition and associated humeri show a suite of uro−
trichine characters, which leaves the tribal assignation be−
yond any doubt. I think the association of humeri and
dentition is correct. The smallest are expected to belong to
the smallest dentition. Additionally, it is assumed that the hu−
meri have to be associated with the dentition that roughly
corresponds in the number of specimens. The Petersbuch 31

fauna also yielded four dentary fragments and two m2 of
Desmanella, which correspond in size to Tenuibrachiatum.
The only Desmanella species with associated humeri is D.
engesseri Ziegler, 1985 from the Early Miocene fissure fill
Petersbuch 2 (Ziegler 1985: fig. 2). In this species the teres
tubercle is distinctly shorter and forms no ledge. Conse−
quently, we can be rather confident that the association of hu−
meri – dentition for Tenuibrachiatum is correct.

T. storchi cannot be ancestral to the Recent Neurotrichus
nor to Quyania. Both have all three lower incisors, whereas
one is lost in Tenuibrachiatum. In anterior view the humerus
of the later genera shows a narrow trochlea, which is con−
nected to the capitulum by a thin bridge of the articular facets
(see Storch and Qiu 1983: figs. 17–19). In the humerus mor−
phology Tenuibrachiatum shows more affinities to Uro−
trichus. In the extant species the antemolar region is more re−
duced. Tenuibrachiatum is a possible candidate for the an−
cestry of Urotrichus. The ancestor of Tenuibrachiatum is ex−
pected to have the full set of lower antemolars and dou−
ble−rooted lower premolars, hence one tooth (?i3) with one
additional alveolus. Neither Myxomygale nor Paratalpa ful−
fil this qualification. In spite of the Oligocene to Early Mio−
cene correlation of most species, both genera are more ad−
vanced with respect to the degree of reduction in the lower
antemolar region. In dental morphology Tenuibrachiatum is
somewhat closer to Myxomygale.

Genus Desmanella Engesser, 1972
Type species: Desmanella stehlini Engesser, 1972.

Desmanella cf. stehlini Engesser, 1972
Fig. 11.

Material and measurements.—Petersbuch 6: NHMA
P6−1064, left dentary fragment with m1–m3, Lm1–m3
(4.19), m1 (1.53×1.00×1.03), m2 (1.59×1.04×1.02), m3
(1.26×0.80×0.62). Petersbuch 18: NHMA P18−754, left den−
tary fragment with p4–m3, Lm1–m3 (4.15), m1 (1.57×
0.93×1.07), m2 (1.61×0.99×1.00), m3 (1.26×0.76×0.65).
Petersbuch 31: NHMA P31−0165/1, left dentary fragment
with p3+m2, p3 (0.49×0.45), m2 (>1.5×0.97×0.96); CRW
P31−0165/2, right dentary fragment with p3–p4, p3 (0.42×
0.40), p4 (0.97×0.69); NHMA P31−0165/3, right dentary
fragment with p4–m1, p4 (0.92×0.67), m1 (1.46×0.95×1.08);
NHMA P31−0165/4, left dentary fragment with m1, m1
(1.48×1.01×1.10).

Description

Dentary.—Only short fragments of the horizontal ramus
are preserved. The specimen from Petersbuch 18 shows the
posterior mental foramen between the roots of p4 and m1
and the anterior one under the third root anterior to p4, the
p1 alveolus. In the small sample from Petersbuch 31 the an−
terior mental foramen is below p2 (twice) or between the
roots of p1 and p2 (once) and the posterior one beneath the
trigonid of m1. One specimen shows the complete set of
antemolar alveoles. There is one alveolus each for i2, i3, c,
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p1, p2, and p3. Consequently, the lower tooth formula is
2−1−4−3.

Lower dentition.—The teeth anterior to p3 are not pre−
served. Their alveoli show that all are single−rooted. The
likewise single−rooted p3 has a conical cusp with a posterior
cingulid. The double−rooted p4 is oval in occlusal outline.
The crown has a concave posterior face, a convex mesio−
buccal side, and a flat mesio−lingual one. The posterior
cingulid encompasses a short talonid.

The molars are slightly inflated and low−crowned. The
size relation is m2>m1>m3. In m1 the oblique cristid joins
the centre of the protocristid, in m2 and m3 it extends more
lingually but does not join the weak metacristid. There is no
well−developed metacristid in m1, but a weak, descending
entocristid. A moderately developed cingulid runs from be−
low the paraconid to the hypoflexid. The weak postcingulid
joins the entostylid. The m2 and m3 are characterised by
their short talonid. In m2 the protoconid is somewhat higher,
the talonid narrower, and the oblique cristid joins the marked
metacristid. The m3 has neither postcingulid nor entostylid.

Discussion

Desmanella stehlini, the genotype, was described for the first
time by Engesser (1972) on the basis of six isolated molars
from the Anwil fauna. The specimens under study fit well in
morphology and length with the molars from the type local−
ity, but they are narrower. The dentaries and teeth from
Petersbuch 6+18 correspond well in size with those from

Petersbuch 31, but differ in the slightly more posterior posi−
tion of the mental foramen and in the somewhat weaker pre−
and ectocingulid of m2. The position of the mental foramen
is not known from D. stehlini from the type locality. For want
of the upper dentition in our material the presence of impor−
tant characters cannot be verified. Hence the determination is
Desmanella cf. stehlini.

To date, the record of D. stehlini is extremely sparse.
Kälin (1993) reported on five isolated teeth of D. aff. stehlini
from Le Locle sous le Stand, Switzerland, which is correlat−
able with MN 7+8. Kälin and Engesser (2001) designated
two isolated teeth from Nebelbergweg, a MN 9−fauna from
Switzerland, Desmanella sp. Probably they also represent D.
stehlini. The authors refrained from specific determination
because of insufficient material. Crochet and Green (1982)
referred 15 isolated teeth and a dentary fragment from Mon−
tredon, an Upper Miocene (MN 10) fauna from France, to
Desmanella cf. stehlini. The genus Desmanella itself has a
long stratigraphic range. The earliest records are from the
Oligocene/Miocene transition in South Germany (Ziegler
1990), the latest is represented by Desmanella gardiolensis
Crochet, 1986 from the Late Pliocene (MN 16) fauna Bala−
ruc 2 in South France (Crochet 1986).

The subfamilial allocation of the genus is a matter of con−
tinuous dispute. Desmanella was referred to the Desmaninae
(Engesser 1972), the Talpinae (Storch 1978) and by most
students to the Uropsilinae (e.g., Rümke 1974, 1976; Enges−
ser 1980; Ziegler 1985; Crochet 1986; and van den Hoek
Ostende 2001). The whole story is reviewed and comprehen−
sively discussed in Dahlmann (2001) and van den Hoek
Ostende (2001). My arguments for an allocation with the
Uropsilinae have been the associated humeri of D. engesseri,
which are characterised by the absence of a bicipital tunnel.
According to Campbell (1939), except from the Uropsilinae
in all mole humeri the walls of the bicipital groove are fused
to form a tunnel. However, in the Recent Urotrichus talpo−
ides the bicipital groove is not fully ossified but rather closed
by cartilage (Dahlmann 2001: 47). Another particularly im−
portant character of the uropsiline humerus is the rounded ca−
put, which is elliptical in all other talpids. The humerus of D.
engesseri has an elliptical caput (see Ziegler 1985: fig. 2b,
1994: pl. 1: 6, 7), hence they cannot belong to an uropsiline.
I think, with respect to humerus morphology, Desmanella is
better placed within the Urotrichini. Dental morphology and
tooth formula is compatible with this allocation. The pres−
ence of a functional milk dentition, the main argument of the
Uropsilinae advocates, is also known from some Urotrichini,
for example Urotrichus Temminck, 1841 and Quyania
chowi Storch and Qiu, 1983.

Urotrichini gen. et sp. indet. I
Fig. 12.

Material and measurements.—Petersbuch 10: NHMA
P10−616/1, left dentary fragment with p3, p3 (0.93×0.53);
NHMA P10−616/2, right m1 (1.78×0.87×1.01); NHMA
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Fig. 11. Desmanella cf. stehlini. A. Left dentary fragment with m1–m3,
NHMA P6−1064, Petersbuch 6, occlusal view; ca. × 10. B. Left dentary
fragment with p4–m3, NHMA P18−754, Petersbuch 18, buccal view; ca.
× 10. C. Left dentary fragment with p3 and m2, NHMA P31−165/1, Peters−
buch 31, occlusal view; ca. × 10. D. Right dentary fragment with p4–m1,
NHMA P31−165/3, Petersbuch 31, buccal view; ca. × 10. E. Left m1,
NHMA P31−165/4, Petersbuch 31, occlusal view; ca. × 15.



P10−617, right humerus GL (10.3), Bp (6.17), BpwT (4.55),
DS (2.03), Bp*100/GL (59.9).

Description

Dentary.—There is one dentary fragment with the alveoli of
i1–m1, a double−rooted p3, and the talonid of p4. In this spec−
imen a small posterior mental foramen is situated under the
anterior root of p4, the anterior one beneath p2. There are five
alveoli anterior to p3 for the single−rooted i1, i2, i3, p1, and
p2. The incisors are increasingly inclined, i1 being the larg−
est. The canine is assumed to be eliminated. In the p3 the
crown is buccally convex and flat on the lingual side. It is
surrounded by a cingulid which tapers lingually. From the p4
only the posteriormost part with the marked postcingulid is
preserved.

m1.—There is one isolated specimen with a notched para−
and protocristid respectively. The oblique cristid extends far
lingually but does not join the metacristid. The precingulid is
short; the ectocingulid restricted to the hypoflexid, the
postcingulid is extremely weak and short.

Humerus.—The supratrochlear fossa, the fossa for the m.
flexor digitorum profundus ligament with the medial epi−
condyle and the greater tubercle with the deltoid process are
broken away. In spite of the fracture the deep notch between
trochlea and the fossa, which characterises the urotrichines,
is partly preserved. The pectoral tubercle extends halfway
down the shaft and is situated in its mid, not laterally as in the
other urotrichines. The brachialis fossa is only partly pre−
served; it was only moderately deep. Greater tubercle and
head are separated by a deep groove. There is a notch be−
tween and lesser tubercle and teres tubercle.

Discussion

The humerus is the largest and most robust among the uro−
trichine humeri of all samples under study. It is associated
with the biggest urotrichine dentary and the biggest uro−
trichine m1 of the Petersbuch 10 talpid sample. There is no
more probable alternative to this association, nonetheless it is
considered tentative. Neither humerus nor dental remains fit
well with any known species or genus. In view of the uncer−
tainties concerning the association and as the material is too
scarce the description of a new taxon is not possible.

Urotrichini gen. et sp. indet. II
Fig. 13.

Material and measurements.—Petersbuch 31, P31−171/1–6:
NHMA P31−171/1, left m2 (1.61×0.99×0.93); CRW P31−171/2,
right m2 (1.77×1.05×1.08); NHMA P31−171/3, right M1
(2.06×1.47); NHMA P31−171/4, left M2 (1.90×1.87); CRW
P31−171/5, right M2 (1.94×1.97); CRW P31−171/6, right M2
(1.57×1.85).

Description

Lower dentition.—In both m2 the metacristid does reach
the cusp of the metaconid. It instead ends in a small meta−
stylid below the metaconid. The oblique cristid joins the
metacristid. There is a marked precingulid, a short ecto−
cingulid beneath the hypoflexid and a vestigial postcingulid
close to the entostylid.

Upper dentition.—The mesostyle of the M1 is nearly con−
fluent in the moderately worn tooth. A slight notch shows
that the mesostyle was divided in the unworn tooth. Para−
conule and metaconule are differentiated. The prepara−
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Fig. 12. Urotrichini gen. et sp. indet. I, Petersbuch 10. A. Left dentary frag−
ment with p3, NHMA P10−616/1, buccal view; ca. × 10. B. Right m1,
NHMA P10−616/2, occlusal view; ca. × 15. C. Right humerus, NHMA
P10−617, in posterior (C1) and anterior (C2) views; ca. × 7.5.

Fig. 13. Urotrichini gen. et sp. indet. II, Petersbuch 31. A. Left m2, NHMA
P31−171/1, occlusal view; ca. × 15.B. Right M1, NHMA P31−171/3, occlusal
view; ca. × 15. C. Left M2, NHMA P31−171/4, occlusal view; ca. × 15.



conuluscrista is confluent with the strong paracingulum,
which itself joins the projecting parastyle. Postmetaconulus−
crista and metacingulum are also confluent and terminate in
the metastyle. In all three M2 the mesostyle is deeply di−
vided. Paraconule and metaconule a more marked than in the
M1. The preparaconuluscrista terminates at the mesial basis
of the paracone, the postmetaconuluscrista at the distal basis
of the metacone.

Discussion

The teeth cannot be referred to any other species of the
Petersbuch 31 talpid fauna. They differ from Tenuibrachia−
tum storchi in the bigger size, the better developed pre−
cingulids of m2 and in the divided mesostyles of the M1 and
M2. The marked lingual conules in the upper molars, espe−
cially in M2, is a distinct desmanine and urotrichine charac−
ter. As desman teeth are more massive and differ in a suite of
other characters, an affiliation with this subfamily can be ex−
cluded. It is assumed that all teeth form a homogeneous sam−
ple, in spite of the small M2 (no. 6). The teeth are too small
for an association with the dentary of Scalopini gen. et sp.
indet. Furthermore, the marked lingual conules of the upper
molars better fit with the urotrichines. We cannot exclude
that the teeth represent the same species as the indetermin−
able urotrichine from Petersbuch 10. As both samples have
neither teeth nor postcranial elements in common this as−
sumption cannot be corroborated. Hence, the determination
is Urotrichini gen. et sp. indet. II.

Talpidae incertae sedis
Desmanodon Engesser, 1980
Type species: Desmanodon major Engesser, 1980.

Desmanodon sp.
Fig. 14.

Material and measurements.—Petersbuch 10, P10−618.1–6:
NHMA P10−618/1, left dentary fragment with p4–m1; p4
(1.34×0.78), m1 (1.83×1.26×1.37); CRW P10.618/2, left m1
(1.81×1.16×1.31); NHMA P10−618/3, right dentary frag−
ment with p2–p3; p2 (0.95×0.52), p3 (1.07×0.63); NHMA
P10−618/4, right maxilla fragment with P4, P4 (1.99×1.88);
CRW P10.618/5, right M1 (ca. 3.25×2.62); CRW P10.618/6,
left M3 (1.28×2.50); NHMA P10−619/1, left humerus frag−
ment, DS (2.67); NHMA P10−619/2, right humerus frag−
ment, DS (2.39).

Description

Dentary.—There are only two short fragments of the hori−
zontal ramus, one showing several pitting marks, which at
the first glance look like foramina. On the other fragment p2
and p3 overlap each other.

Lower dentition.—The lower teeth are slightly amblyodont,
i.e., they have inflated cusps. The premolars are double−
rooted and increase in size from p2 to p4. The cusp is situated
above the anterior root. In the p2 the cingulid is confined to
the posterior half. The p3 has a postero−lingual crest and a

weak anterior and posterior cingulid, respectively. The p4 is
more heeled. In the m1 the talonid is longer and wider than
the trigonid. The small trigonid−angle is conspicuous The
oblique cristid runs quite buccally and extends to the poste−
rior base of the protoconid. The paracristid is rounded. It
forms an acute angle with the protocristid. There is only a
weak precingulid, an ectocingulid confined to the hypoflexid
and a somewhat more marked postcingulid.

Maxilla.—The maxillary fragment shows the lacrimal fora−
men above the posterior root of M1 and the alveoles of a tri−
ple−rooted P3.

Upper dentition.—The P4 is surrounded by a continuous
cingulum. It has neither parastyle nor protocone, but an ex−
tended lingual heel. The postparacrista, which connects para−
cone and metastyle, is buccally concave. In the M1 the
mesostyle is deeply divided and the protocone situated rather
anteriorly. The parastyle is broken off. Preprotocrista and
precingulum are separated by a notch, whereas postproto−
crista and metacingulum are continuous. Para− and meta−
conule are hardly visible. The M3 is heavily worn. The only
morphological detail, which survived wear, is the continuous
paracingulum.

Humerus.—Both specimens are superficially corroded and
preserved without their proximal parts. The most conspicu−
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Fig. 14. Desmanodon sp., Petersbuch 10. A. Right dentary fragment with
p2–p3, NHMA P10−618/3, occlusal view; ca. × 15. B. Left dentary frag−
ment with p4–m1, NHMA P10−618/1, occlusal view; ca. × 15.C. Right P4,
NHMA P10−618/4, occlusal view; ca. × 15. D. Left humerus, NHMA
P10−619/1, anterior view; ca. × 7.5. E. Right humerus, NHMA P10−619/2,
posterior view; ca. × 7.5.



ous character is the extremely long ledge−like teres tubercle.
The broad shaft gives the humerus a compact appearance.
The pectoral ridge and a lateral ledge include an acute−angled
triangle. The pectoral tubercle extends further distally than
the teres tubercle. The supratrochlear fossa is small. Between
the trochlea and the fossa for the m. flexor digitorum pro−
fundus ligament there is a wide arc. The olecranon fossa is
wide but not deep.

Discussion

The above listed specimens are pooled together because of
their compatible overall size and because all teeth share the
amblyodonty. The humeri are not referable to any other
dentition. In the divided mesostyle and the anterior position
of the protocone of M1, the short descending oblique cristid
of m1 and in the inflated cusps of all teeth as well in the long
teres tubercle of the humerus the sample fits well with Des−
manodon, a genus well−represented in the Lower and Middle
Miocene of Anatolia (Engesser 1980; van den Hoek Ostende
1997), the Lower Miocene of Greece (Doukas 1986), South
Germany (Ziegler 1985; Ziegler and Fahlbusch 1986) and
Spain (van den Hoek Ostende 1997). However, another diag−
nostic feature of Desmanodon, the marked metaconule of the
upper molars, is missing. Therefore, the Petersbuch 10 sam−
ple is not referable to any known species of the Desmanodon.
In D. daamsi van den Hoek Ostende, 1997 the metaconule is
also poorly developed and even may be absent. However, in
this species the trigonid is distinctly longer and the mesostyle
of M1 is more spaced. As the majority of defining characters

is present in the material under study, it can be assumed that
the specimens represent a species of Desmanodon. Because
of lack of sufficient material I refrain from describing a new
species. The Petersbuch 10 sample represents the latest
record of the genus in Germany.

Conclusions

Composition of the talpid samples (see Table 9).—Mio−
cene talpid samples usually are more diverse than in the ex−
tant European fauna. In present−day Europe there is the Pyre−
nean desman, which is restricted to the northern part of the
Iberian Peninsula, and five species of Talpa. In one area there
do not live more than two talpid species at most, in most re−
gions only one. Compared to the Neogene record, the extant
talpid fauna is extremely impoverished. In Neogene Euro−
pean faunas we often find four to five talpid species, largely
depending on sample size. In Petersbuch 2 and Sandelz−
hausen even seven talpid species have been recorded. With
11 talpid species the Early Pliocene site Wölfersheim yielded
the most diverse talpid fauna known thus far (Dahlmann
2001). Some faunas more or less correlative with MN 7+8
are listed in Table 10.

Among the faunas under study the record of a desman is
unique to Petersbuch 6. The preponderance of the Talpini is
common to most of our samples. Their absence in Petersbuch
35 is due to small sample size, consequently incidental. The
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Table 9. List of the talpid species of the six Petersbuch 6–48 fissure fills (ns = number of specimens, nc = number of most common element).

Species Petersbuch 6 Petersbuch 10 Petersbuch 18 Petersbuch 31 Petersbuch 35 Petersbuch 48
ns nc ns nc ns nc ns nc ns nc ns nc

Desmaninae
Mygalea antiqua 2 2

Talpinae
Scalopini
Leptoscaptor bavaricum gen. et sp. nov. 197 47
Leptoscaptor bavaricum vel robustior 5 4 12 4
Leptoscaptor robustior sp. nov. 26 12 8 3
Proscapanus sansaniensis 2 1 33 7 7 2 11 4
Proscapanus sp. 11 2
Scalopini gen. et sp. indet. 1 1

Talpini
Talpa minuta 54 19 239 52 16 5 81 43 13 6

Urotrichini
?Urotrichus dolichochir 2 1
Myxomygale gracilis sp. nov. 7 3
Tenuibrachiatum storchi gen. et sp. nov. 28 11
Desmanella cf. stehlini 1 1 1 1 4 4
Urotrichini gen. et sp. indet. I 3 2
Urotrichini gen. et sp. indet. II 6 3

Talpidae incertae sedis
Desmanodon sp. 8 2

� 64 27 456 107 29 10 164 71 33 14 32 13



Scalopini are common to all samples, whereas the Uro−
trichini are rare.

Biostratigraphic considerations.—It is known that insecti−
vores and especially talpids are not good stratigraphic
guides. This is mainly due to the ignorance of lineages. Here
the known stratigraphic ranges of the species are outlined in
order to get a rough idea of the stratigraphy (see Table 11).

Mygalea antiqua, Proscapanus sansaniensis, ?Urotrichus
dolichochir and Desmanella stehlini are species we expect in
Middle Miocene European faunas. The other taxa are either
new or not determinable to species level. M. antiqua (type lo−
cality Sansan, MN 6) so far has been rarely recorded in faunas
correlative with MN 5 and MN 6. The earliest record is from
the Randecker Maar in South Germany (Heizmann 1983).
There are some finds from Switzerland, e.g., Zeglingen (Kälin
1993) and from the German site Hambach 6 C (Ziegler and
Mörs 2000). The two specimens from Petersbuch 6 represent
the latest record of Mygalea antiqua.

Proscapanus sansaniensis has been recorded in France,
Switzerland and Germany. The earliest finds are correlative
with MN 4, for example,Vieux Collonges (Mein 1958), and
the latest ones from the Swiss Nebelbergweg (Kälin and
Engesser 2001) correlate with MN 9.

Talpa minuta is one of the most common talpid species
with the widest range. Most finds are only listed in faunal
lists. The earliest record, Talpa? minuta from the Frankfurt
Nordbassin (MN 2), is somewhat doubtful because of insuf−
ficient preservation (Stephan−Hartl 1972). The earliest un−
ambiguous finds are from Wintershof−West (MN 3) in Ger−
many (Ziegler 1994), the easternmost from the Czech locali−
ties Dolnice, Ořechov and Franzensbad (Fejfar 1974) and the
latest and south−westernmost from the Vallesian (MN 9) lo−

calities Can Llobateres and Can Ponsic in Spain (Crusafont
Pairó and Kurten 1976).

?Urotrichus dolichochir is recorded from La Grive (MN
7/8, type locality) and from distinctly younger localities.
Two humeri from the Sandelzhausen fauna (MN 5) resemble
this species in their preserved parts. However, some parts are
missing and although humeri are important for recognition of
tribal affinities in talpids, they are usually not sufficient for
species determination. This species is also known from the
Pliocene of Poland (Węże, Rębielice Królewskie, Podlesice,
and Kadzielnia; see Skoczeń1980; Kowalski 1989). The
presence of this species in a fauna is rather a hint for an at
least late Middle Miocene correlation.

Desmanella stehlini and the closely related D. cf. stehlini
are only known from faunas correlative with MN 7/8 as the
type locality Anwil or from even younger faunas like Nebel−
bergweg (MN 9), both situated in Switzerland (Engesser
1972; Kälin and Engesser 2001). So far it was recorded from
Switzerland, France and Spain. The recognition of this spe−
cies in the faunas under study strongly indicates a minimum
age corresponding to MN 7/8.

As the new species cannot be related to established lin−
eages—these do not exist—they are biostratigraphically in−
significant. A summary of the talpids is in line with a Middle
Miocene correlation of MN7/8, as found for the cricetids
(Rummel 2000).

Palaeoenvironmental aspects.—Desmans are strictly bound
to water. This means that a lake or a rivulet was within the
range of the owl that preyed on Mygalea and disgorged its pel−
lets near the Petersbuch 6 fissure.

In the Recent fauna the Scalopini are restricted to North
America, except the Kansu Mole Scapanulus, which lives in
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Table 10. Some sites correlative with MN 7+8 and their number of talpid
species.

Site/Country no of talpid
species

Reference

France
La Grive 5 de Bruijn et al. 1992
Switzerland
Anwil 4 Engesser 1972
Germany
Steinheim 1 Heizmann and Hesse 1995
Petersbuch 6 5 this paper
Petersbuch 10 6 this paper
Petersbuch 18 3 this paper
Petersbuch 31 7 this paper
Petersbuch 35 2 this paper
Petersbuch 48 3 this paper
Turkey
Eskihisar 2 Engesser 1980
Sofça 1 Engesser 1980
Sari Çay 4 Engesser 1980
Mongolia
Tunggur (Moergen II) 5 Qiu 1996

Table 11. Previous stratigraphic ranges (MN units) of the recorded taxa.

Species Stratigraphic range of
species genus

Desmaninae
Mygalea antiqua MN 5–6 MN 2, 5–6

Talpinae
Scalopini
Leptoscaptor bavaricum new new
Leptoscaptor robustum new new
Proscapanus sansaniensis MN 4–9 MN 4–9

Talpini
Talpa minuta MN ?2, 3–9 2–Recent

Urotichini
?Urotrichus dolichochir MN 5, 7/8, 14–17 5, 7/8, 14–17,

Recent
Myxomygale gracilis new Olicocene

MN 7/8
Tenuibrchiatum storchi new new
Desmanella cf. stehlini MN 7/8−10 Late Oligo–

Pliocene
Talpidae incertae sedis
Desmanodon sp. MN 3−8



some Chinese states. From the present day distribution of this
tribe no habitat preferences can be inferred.

The Talpini is an Old World tribe. The presence of Talpa
in a fauna is not very informative for palaeoenvironmental
and palaeoclimatologic questions.

Both the extant species of Urotrichus are forest dwellers
avoiding the plains. U. talpoides also inhabits grasslands.
Thus the presence of a species of this genus in a fossil fauna
indicates a covered landscape.

Acknowledgements
First of all my thanks go to Michael Rummel, who collected the mate−
rial, screen−washed it, selected the insectivores and entrusted them to
me for publication. I am also grateful to Laura Niven for linguistic im−
provements throughout the text. I thank Burkart Engesser for the loan
of the Sansan insectivores in his care, Susanne Leidenroth for the SEM
photos and Thomas Rathgeber for uncomplaining help in preparing the
figures. Last not last, I extend my gratitude to Drs. Barbara Rzebik−
Kowalska and Lars van den Hoek Ostende who provided useful com−
ments on the first draft of this paper.

References
Andreae, A. 1904. Dritter Beitrag zur Kenntnis des Miozäns von Oppeln i.

Schlesien. Mitteilungen des Roemer−Museums 20: 1–22.
Bachmayer, F. and Wilson, R.W. 1970. Small Mammals (Insectivora,

Chiroptera, Lagomorpha, Rodentia) from the Kohfidisch Fissures of
Burgenland, Austria. Annalen des Naturhistorischen Museums Wien
74: 533–587.

Bachmayer, F. and Wilson, R.W. 1978. A second contribution to the Small
Mammal Fauna of Kohfidisch, Austria. Annalen des Naturhistorischen
Museums Wien 81: 129–161.

Baird, S.F. 1858. Mammals: general report upon the zoology of several Pa−
cific railroad routes. Vol. 8, part 1. In: Reports of explorations to ascer−
tain the most practicable and economical route for a railroad from the
Mississippi River to the Pacific Ocean. Senate Executive Document 78:
757 p. Washington D.C.

Baudelot, S. 1968. A propos des Talpidés (Insectivores) de Sansan. Comtes
Rendues sommaires de la Societé géologique de France 5: 124–126.

Baudelot, S. 1972. Etude des Chiroptères, Insectivores et Rongeurs du
Miocène de Sansan (Gers). Thèse de l'Université de Toulouse 496:
1–364.

Bendukidze, O.G. 1993. Melkie mlekopitaû�e miotsena Yugo−Zapadnogo
Kazahstana i Turgaâ. 103 pp. Metsniereba, Tbilisi.

Blainville, H.M.D., de 1838. Ostéographie des mammifères insectivores.
In: H.M.D. Blainville, de 1864. Ostéogaphie ou description icono−
graphique comparée du squelette et du système dentaire des mammi−
fères récent et fossiles pour servir de base à la zoologie et à la géologie,
6. 115 pp. Paris.

Bolliger, Th. and Rummel, M. 1994. Säugetierfunde aus Karstspalten—Die
komplexe Genese am Beispiel eines Steinbruchs bei Petersbuch, Südliche
Frankenalb (Bayern). Mitteilungen der Bayerischen Staatssammlung für
Paläontologie und historische Geologie 34: 239–264.

Bruijn, H., de, Daams, R., Daxner−Höck, G., Fahlbusch, V., Ginsburg, L.,
Mein, P., and Morales, J. 1992. Report of the RCMNS working group
on fossil mammals. Reisensburg 1990. Newsletters on Stratigraphy 26
(2/3): 65–118.

Campbell, B. 1939. The shoulder anatomy of the moles. A study in phylog−
eny and adaptation. The American Journal of Anatomy 64: 1–39.

Crochet, J.Y. 1986. Insectivores Pliocènes du Sud de la France (Languedoc–
Roussillon) et du Nord−Est de l'Espagne. Palaeovertebrata 16 (3):
145–171.

Crochet, J.Y. 1995. Le Garouillas et les sites contemporains (Oligocène, MP
25) des Phosphorites du Quercy (Lot, Tarn−et−Garonne, France) et leurs
faunes de vertébrés. 4. Marsupiaux et insectivores. Palaeontographica
A 236 (1–6): 39–75.

Crochet, J.Y. and Green, M. 1982. Contributions à l'étude des micro−
mammifères du gisement Miocène Supérieur de Montredon (Hérault).
Palaeovertebrata 12 (3): 119–131.

Crusafont Pairó, M. and Kurtén, B. 1976. Bears and bear−dogs from the
Vallesian of the Vallés−Penedés Basin, Spain. Acta Zoologica Fennica
144: 1–29.

Dahlmann, T. 2001. Die Kleinsäuger der unter−pliozänen Fundstelle Wölfers−
heim in der Wetterau (Mammalia: Lipotyphla, Chiroptera, Rodentia).
Courier Forschungsinstitut Senckenberg 227: 1–129.

Dam, J. van 1997. The small mammals from the upper Miocene of the
Teruel−Alfambra region (Spain): paleobiology and paleoclimatic recon−
structions. Geologica Ultraiectina. Mededlingen van de Faculteit Aard−
wetenschappen Universiteit Utrecht 156: 1–204.

Desmarest, A.G. 1804. Tableau méthodique des mammifères. Nouveau
dictionnaire d'histoire naturelle 24: 5–58. Deterville, Paris.

Dobson, G.E. 1883. A monograph of the insectivora: systematic and anatomi−
cal: including the Erinaceidae, Centetidae, Solenodontidae, Potamo−
galidae, Chrysochloridae, Talpidae and Soricidae. 128 pp. J. van Voorst,
London.

Doukas, C.C. 1986. The mammals from the Lower Miocene of Aliveri (Is−
land of Evia, Greece). Part 5. The insectivores. Proceedings of the
Koninklijke Nederlandse Akademie van Wetenschapen B 89 (1): 15–38.

Doukas, C.C., Hoek Ostende, L.W. van den, Theocharopoulos, C.D., and
Reumer, J.W. 1995. The Vertebrate Locality Maramena (Macedonia,
Greece) at the Turolian–Ruscinian Boundary (Neogene). Münchner
Geowissenschafltiche Abhandlungen A 28: 43–64.

Engesser, B. 1972. Die obermiozäne Säugetierfauna von Anwil (Baselland).
Tätigkeitsbericht der naturforschenden Gesellschaft Baselland 28:
35–363.

Engesser, B. 1980. Insectivora und Chiroptera (Mammalia) aus dem Neo−
gen der Türkei. Schweizerische Paläontologische Abhandlungen 102:
45–149.

Fejfar, O. 1974. Die Eomyiden und Cricetiden (Rodentia, Mammalia) des
Miozäns des Tschechoslowakei. Palaeontographica A 146: 100–180.

Feru, M., Rădulescu, C., and Samson, P.−M. 1980. La faune de Micro−
mammifères du Miocène de Comăneşti (Departement d'Arad). Travaux
de L'Insitut de Spéologie “Emile Racovitza” 19: 171–190.

Filhol, H. 1890. Description d'un nouveau genre d'insectivore provenant
des dépots de phasphate de chaux du Quercy. Bulletin de la Societé
philomatique de Paris, ser. II, 8: 176–177.

Fischer von Waldheim, G. 1817. Adversaria zoologica. Mémoires de la
Société Impériale des Naturalistes Moscou 5: 357–472.

Gaillard, C. 1899. Mammifères miocènes nouveaux ou peu connus de La
Grive Saint−Alban. Archives du Museum d'Histoire naturelle de Lyon 7
(2): 1–79.

Gill, T.N. 1875. Synopsis of insectivorous mammals. Bulletin of the U.S.
Geological and Geographical Survey, serie 2, 2: 91–120.

Ginsburg, L. 1963. Les Mammifères fossiles récoltés à Sansan au cours du
XIXe siècle. Bulletin de la Societé géologique de France 7 (5): 3–15.

Green, M. 1956. The lower Pliocene Ogallala−Wolf Creek vertebrate Fauna,
South Dakota. Journal of Paleontology 30: 146–169.

Günther, A. 1880. Notes on some Japanese Mammalia. Proceedings of the
Zoological Society of London 1880: 440–443.

Heizmann, E.P.J. 1983. Die Gattung Cainotherium (Cainotheriidae) im
Orleanium und im Astaracium Süddeutschlands. Eclogae Geologicae
Helvetiae 76 (3): 781–825.

Heizmann, E.P.J. and Hesse, A. 1995. Die mittelmiozänen Vogel− und
Säugetierfaunen des Nördlinger Ries (MN 6) und des Steinheimer
Beckens (MN 7)—ein Vergleich. Courier Forschungsinstitut Sencken−
berg 181: 171–185.

646 ACTA PALAEONTOLOGICA POLONICA 48 (4), 2003



Hoek Ostende, L.W., van den 1989. The Talpidae (Insectivora, Mammalia)
of Eggingen−Mittelhart (Baden−Württemberg, F. R. G.) with special ref−
erence to the Paratalpa—Desmanodon lineage. Stuttgarter Beiträge
zur Naturkunde B 152: 1–29.

Hoek Ostende, L.W., van den 1997. Insectivore faunas from the Lower Mio−
cene of Anatolia. Part 4: The genus Desmanodon (Talpidae) with the de−
scription of a new species from the Lower Miocene of Spain. Proceed−
ings of the Koninklijke Nederlandse Akademie van Wetenschapen 100
(1–2): 27–65.

Hoek Ostende, L.W., van den 2001. Insectivore faunas from the Lower Mio−
cene of Anatolia. Scripta Geologica 122: 1–122.

Hugueney, M. 1972. Les Talpidés (Mammalia, Insectivora) de Coderet−
Bransat (Allier) et l’évolution de cette famille au cours de l’Oligocène
supérieur et du Miocène inférieur d’Europe. Documents des Laboratoires
de géologie de la Faculté des Sciences de Lyon, Notes et Mémoires 50:
1–81.

Hutchison, J.H. 1968. Fossil Talpidae (Insectivora, Mammalia) from the
later Tertiary of Oregon. Bulletin of the Museum of Natural History of
the Univerity of Oregon 11: 1–117.

Hutchison, J.H. 1974. Notes on type specimens of European Miocene
Talpidae and a tentative classification of Old World Tertiary Talpidae
(Insectivora: Mammalia). Geobios 7 (3): 211–256.

International Commission on Zoological Nomenclature 1999. International
Code of Zoological Nomenclature (fourth edition). 126 pp. The Interna−
tional Trust for Zoological Nomenclature, London.

Jong, F., de 1988. Insectivora from the Upper Aragonian and the Lower
Vallesian of the Daroca−Villafeliche area in the Calatayud−Teruel Basin
(Spain). Scripta Geologica, Special Issue 1: 253–286.

Kälin, D. 1993. Stratigraphie und Säugetierfaunen der Oberen Süsswasser−
molasse der Nordwestschweiz. Dissertation Eidgenössische Technische
Hochschule Zürich 10152: 1–238.

Kälin, D. and Engesser, B. 2001. Die jungmiozäne Säugetierfauna vom
Nebelbergweg bei Nunningen (Kanton Solothurn, Schweiz). Schweize−
rische Paläontologische Abhandlungen 121: 1–61.

Koenigswald, W., von 1970. Mittelpleistozäne Kleinsäugerfauna aus der
Spaltenfüllung Petersbuch bei Eichstätt. Mitteilungen der Bayerischen
Staatssammlung für Paläontologie und historische Geologie 10:
407–432.

Kowalski, K. 1989. Stratigraphy of Neogene mammals in Poland. In: E.H.
Lindsay, V. Fahlbusch, and P. Mein (eds.), European Neogene mammal
chronology. NATO ASI series. Series A: Life Sciences 180: 193–210.

Kowalski, K. and Rzebik−Kowalska, B. 2002. Paleoecology of the Miocene
fossil mammal fauna from Bełchatów (Poland). Acta Theriologica 47
(Supplement 1): 115–126.

Lartet, E. 1851. Notice sur la Colline de Sansan. Annuaire du Département
du Gers 1851: 1–42.

Lavocat, R. 1951. Révision de la faune des mammifères oligocènes d'Auvergne
et du Velay. 153 pp. Éditions “Sciences et Avenir”, Paris.

Linnaeus, C. 1758. Systema naturae pre regna tria naturae, secundum
classes, ordines, genera, species, cum characteribus, differentiis, syno−
nymis, locis. Editio decima, reformata. 824 pp. Laurentius Salvus,
Stockholm.

Lopatin, A.V. 1999. Oligocene and Early Miocene Insectivores (Mam−
malia) from Mongolia. Paleontological Journal 36 (5): 531–534.

Lopatin, A.V. 2002. An Oligocene mole (Talpidae, Insectivora, Mam−
malia) from Western Kazakhstan. Paleontological Journal 33 (2):
182–191.

Mayr, H. and Fahlbusch, V. 1975. Eine unterpliozäne Kleinsäugerfauna aus
der Oberen Süßwasser−Molasse Bayerns. Mitteilungen der Bayerischen
Staatssammlung für Paläontologie und historische Geologie 15:
91–111.

Mein, P. 1958. Les mammifères de la faune sidérolithique de Vieux−
Colonges. Nouvelles Archives du Museum d'Histoire naturelle de Lyon
5: 1–122.

Meyer, H., von 1846. Mittheilungen an Professor Bronn. Neues Jahrbuch
für Mineralogie, Geologie und Paläontologie 1846: 462–476.

Pomel, N.A. 1848. Études sur les carnassiers insectivores. I. Insectivores

fossils. II. Classification des insectivores. Archives des sciences phy−
siques et naturelles 9: 159–165, 244–251.

Qiu, Z. 1996. Middle Miocene micromammalian fauna from Tunggur, Nei
Mongol. 216 pp. Science Press, Beijing.

Rabeder, G. 1970. Die Wirbeltierfauna aus dem Alt−Pliozän (O−Pannon)
vom Eichkogel bei Mödling (NÖ.). I. Allgemeines—II. Insectivora.
Annalen des Naturhistorischen Museums in Wien 74: 589–595.

Rabeder, G. 1985. 5.5 Die Säugetiere des Pannonien. In: A. Papp, A.
Jambor, and F. Steininger (eds.), Chronostratigraphie und Neostrato−
typen. Miozän der Zentralen Paratethys. M6 Pannonien, 440–463.
Ungarische Akademie der Wissenschaften, Budapest.

Rabeder, G. 1998. Säugetiere (Mammalia) aus dem Karpat des Korneu−
burger Beckens. 1. Insectivora, Chiroptera und Marsupialia. Beiträge
zur Paläontologie 23: 347–362.

Rümke, C.G. 1974. A new Desmanella species (Talpidae, Insectivora) from
the Turolian of Concud and Los Mansuetos (Prov. of Teruel, Spain).
Proceedings of the Koninklijke Nederlandse Akademie van Weten−
schapen B 77 (4): 359–374.

Rümke, C.G. 1976. Insectivora from Pikermi and Biodrak (Greece). Pro−
ceedings of the Koninklijke Nederlandse Akademie van Wetenschapen
B 79 (4): 256–270.

Rümke, C.G. 1985. A review of fossil and Recent Desmaninae (Talpidae,
Insectivora). Utrecht Micropalaeontological Bulletins. Special Publi−
cation 4: 1–241.

Rummel, M. 2000. Die Cricetodontini aus dem Miozän von Petersbuch bei
Eichstätt. Die Gattung Cricetodon Lartet 1851. Senckenbergiana lethaea
80 (1): 149–171.

Sach, V. and Heizmann, E.P.J. 2001. Stratigraphie und Säugetierfaunen der
Brackwassermolasse in der Umgebung von Ulm (Südwestdeutschland).
Stuttgarter Beiträge zur Naturkunde B 310: 1–95.

Schlosser, M. 1887. Die Affen, Lemuren, Chiropteren, Insektivoren, Marsu−
pialier, Creodontier und Carnivoren des Europäischen Tertiärs und deren
Beziehungen zu ihren lebenden und fossilen außereuropäischen Ver−
wandten. I. Theil. Beiträge zur Paläontologie Österreich−Ungarns und
des Orients 6 (1+2): 1–224

Schreuder, A. 1940. A revision of the fossil water−moles (Desmaninae). Ar−
chives néerlandaises de zoologie 4: 201–333.

Seemann, I. 1938. Die Insektenfresser, Fledermäuse und Nager aus der
obermiocänen Braunkohle von Viehhausen bei Regensburg. Palaeonto−
graphica A 89: 1–56.

Skoczeń, S. 1980. Scaptonychini Van Valen, 1967, Urotrichini and Scalopini
Dobson, 1883 (Insectivora, Mammalia) in the Pliocene and Pleistocene of
Poland. Acta Zoologica Cracoviensia 24 (9): 411–448.

Stephan−Hartl, R. 1972. Die altmiozäne Säugetierfauna des Nordbassin und
der Niederräder Schleusenkammer (Frankfurt/M., Hessen) und ihre
stratigraphische Stellung. Abhandlungen des hessischen Landesamtes
für Bodenforschung 64: 1–97.

Storch, G. 1978. Die turolische Wirbeltierfauna von Dorn−Dürkheim, Rhein−
hessen (SW−Deutschland). 2. Mammalia: Insectivora. Senckenbergiana
lethaea 58 (6): 421–449.

Storch, G. and Qiu, Z. 1983. The Neogene mammalian faunas of Ertemte and
Harr Obo in Inner Mongolia (Nei Mongol), China. 2. Moles—Insectivora:
Talpidae. Senckenbergiana lethaea 64 (2/4): 89–127.

Storch, G. and Qiu, Z. 1991. Insectivores (Mammalia: Erinaceidae, Soricidae,
Talpidae) from the Lufeng hominoid locality, Late Miocene of China.
Geobios 24 (5): 601–621.

Stromer, E. 1928. Wirbeltiere im obermiocänen Flinz Münchens. Abhand−
lungen der Bayerischen Akademie der Wissenschaften, mathematisch−
naturwissenschaftliche Abteilung 32 (1): 1–71.

Stromer, E. 1940. Die jungtertiäre Fauna des Flinzes und Schweißsandes von
München. Nachträge und Berichtigungen. Abhandlungen der Bayer−
ischen Akademie der Wissenschaften, mathematisch−naturwissenschaft−
liche Abteilung, Neue Folge 48: 1–102.

Temminck, C.J. 1841. Eenige geslachten van Zoogdieren, een deel der Fauna
van Japan uitmakende. Het Instituut, of Verslagen en mededeelingen
uitgegeven door de vier klassen van het Koninklijk Nederlandsch Instituut

http://app.pan.pl/acta48/app48−617.pdf

ZIEGLER—MIOCENE MOLES FROM GERMANY 647



van Wetenschappen, Letterkunde en Schoone Kunsten over den jare 1841:
208–216.

Thomas, O. 1912. On a collection of small mammals from the Tsin−ling
Montains, central China, presented by Mr. G. Fenwick Owen to the Na−
tional Museum. Annals and magazine of natural history 8/10: 395–403.

True, F.W. 1886. Description of a new genus and species of Mole, Dyme−
codon pilirostris, from Japan. Proceedings of the United States Na−
tional Museum 86 (7): 97–98.

True, F. W. 1894. North American Mammologist. Preprint of Proceedings
of the U.S. National Museum 17: 2.

Wilson, R.W. 1960. Early Miocene rodents and insectivores from North−
eastern Colorado. University of Kansas Paleontological Contributions.
Vertebrata 7: 1–92.

Wu, W. 1993. Neue Gliridae (Rodentia, Mammalia) aus untermiozänen
(orleanischen) Spaltenfüllungen Süddeutschlands. Documenta naturae
81: 1–149.

Zapfe, H. 1951. Die Fauna der miozänen Spaltenfüllung von Neudorf a.d.
March (CSR). Insectivora. Sitzungsbericht der Österréichischen Aka−
demie der Wissenschaften, mathematisch−naturwissenschaftliche Klasse,
Abteilung I 160: 449–480.

Ziegler, A.C. 1971. Dental homologies and relationships of Recent Talpidae.
Journal of Mammology 52 (1): 50–68.

Ziegler, R. 1985. Talpiden (Mammalia, Insectivora) aus dem Orleanium und
Astaracium Bayerns. Mitteilungen der Bayerischen Staatssammlung für
Paläontologie und historische Geologie 25: 131–175.

Ziegler, R. 1990. Talpidae (Insectivora, Mammalia) aus dem Oberoligozän

und Untermiozän Süddeutschlands. Stuttgarter Beiträge zur Natur−
kunde B 167: 1–81.

Ziegler, R. 1994. Bisher übersehene Insectivora (Mammalia) aus dem Unter−
miozän von Wintershof−West bei Eichstätt (Bayern). Mitteilungen der
Bayerischen Staatssammlung für Paläontologie und historische Geologie
34: 291–306.

Ziegler, R. 1998. Wirbeltiere aus dem Untermiozän des Lignit−Tagebaues
Oberdorf (Weststeirisches Becken, Österreich): 5. Marsupialia, Insecti−
vora und Chiroptera (Mammalia). Annalen des Naturhistorischen Muse−
ums in Wien A 99: 43–97.

Ziegler, R. 2000. The Miocene Fossil−Lagerstätte Sandelzhausen, 17. Mar−
supialia, Lipotyphla and Chiroptera. Senckenbergiana lethaea 80 (1):
81–127.

Ziegler, R. 2003a. Bats (Chiroptera, Mammalia) from Middle Miocene
karstic fissure fillings of Petersbuch near Eichstätt, Southern Fran−
conian Alb (Bavaria). Geobios 36 (4): 447–490.

Ziegler, R. 2003b. Shrews (Soricidae, Mammalia) from the Middle Miocene
karstic fissure fillings of Petersbuch near Eichstätt, Southern Franconian
Alb (Bavaria). Paläontologische Zeitschrift 77 (2): 303–322.

Ziegler, R and Fahlbusch, V. 1986. Kleinsäuger−Faunen aus der basalen
Oberen Süßwasser−Molasse Niederbayerns. Zitteliana 14: 3–80.

Ziegler, R. and Mörs, Th. 2000. Marsupialia, Lipotyphla und Chiroptera
(Mammalia) aus dem Miozän des Braunkohletagebaus von Hambach
(Niederrheinische Bucht, NW−Deutschland). Paläontographica A 257
(1–3): 1–26.

648 ACTA PALAEONTOLOGICA POLONICA 48 (4), 2003


