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Abstract: Two species of rodents: Lagurus lagurus (PALLAS) and COricetus cricetus (L.)
were found by the author in the collection from the sediments of Tornewton Cave in Devonshire.
They formed part of the fauna of England during the penultimate glaciation and are new to
the fossil fauna of Britain. The description of the remains as well as the discussion of their
stratigraphic significance is given.

INTRODUCTION

Thanks to long investigations carried out by M. A. C. HintoN (cf. HIN-
TON, 1926) the fauna of fossil rodents of the British Isles is exceptionally
well known. It was therefore a great surprise, when in the material of Pleistocene
rodents from Tornewton Cave in Devonshire, which I received for study from
Dr A. Surcrmerr, Department of Palaeontology, British Museum (Natural
History), I found two forms hitherto unknown from the British Isles. Although
[ examined all the materials of fossil rodents in the pogsession of the British
Museum, I did not find any specimens of these species in the collections from
any other of the numerous localities of fossil mammals of that country.

I wish to express my gratitude to Dr A. SUTCLIFFE for allowing me to study
fhis valuable material.

Acta Zoologica Cracoviensia t. X1L z. 6 1
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TORNEWTON CAVE AND ITS FOSSIL FAUNA

Tornewton Cave, situated in the Torbryan Valley near Denbury in Devon,
has recently been investigated by A. J. SUTCLIFFE and F. E. ZEUNER (1962).
In their publication they offered a description of the cave and its deposits
as well as of the fauna of large mammals. The following survey of the strati-
graphy of Tornewton Cave is based on the paper by SUTCLIFFE and ZEUNER,
whereas the determinations of rodents are published here for the first time.

The main section of the cave shows a layer of laminated clay devoid of
animal remains at the bottom. The laying down of this deposit must have been
followed by the formation of stalagmites, which in the form of broken fragments
were found in the next layer, called the Glutton Stratum. The Glutton Stratum
was an earthy deposit and contained numerous teeth and fragments of bones.
Its geological nature indicates frost action, namely, sludging and disturbance
typical of periglacial regions. Remains of the following large mammals were
found in this layer: Ursus arctos L. (abundant), Canis lupus L. (common),
Vulpes vulpes (L.) (common), Panthera spelaea (GOLDFUSS) (common), Gulo
gulo L. (at least two individuals), cf. Coelodonta sp. (rare), Rangifer tarandus (L.)
(several specimens), Bos or Bison (rare), Lepus sp. (a few specimens), Meles
meles (L.), Cyrnaonyw antique (BLAINVILLE). The composition of the very
abundant fauna of rodents of this layer is presented in Table 1.

The next layer was called the Bear Stratum by SUTCLIFFE and ZEUNER.
The nature of this deposit was different from that of the underlying layer.
It was stratified, less compact, and showed no traces of sludging. The fauna
of large mammals resembled that of the Glutton Stratum, bear remains being
still numerous. Rodent fossils were scanty.

The Bear Stratum was overlain by a thin layer of stalagmite. After its
formation the cave became a den of hyaenas. The remains of Crocuta crocuta
(ERXLEBEN) were very numerous and coprolites of this animal also occurred
in large quantities. The large mammals were besides represented by Canis
lupus L., Vulpes vulpes (L.), Panthera spelaea (GOLDF.), Ursus sp., Dicerorhinus
hemitoechus (FALCONER), Hippopotamus amphibius L., Dama sp., Cervus ela-
phus L., Bos or Bison and Lepus sp. There were only scanty remains of ro-
dents.

A stalagmite layer covered the Hyaena Stratum. It contained a mineral
identified as collophane. The presence of this mineral seems to have been con-
nected with the occurrence of hyaena coprolites.

Inside the cave the layers overlying the Hyaena Stratum had on the whole
been destroyed during the previous excavations but they were preserved outside
the mouth of the cave. Here, a layer denoted as the Head, in which there were
fragments of stalagmite with collophane, was laid down directly on the Hyaena
Stratum. This deposit was unstratified and composed mainly of alluvial ma-
terials of the valley, disturbed by frost action. It contained reindeer remains,

The Head was directly overlain by a thin layer named the Elk Stratum.
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Its geological nature was like that of the underlying layer. Remains of the
following large mammals were found in this layer: Canis lupus L., Vulpes
oulpes (L.), Crocuta crocuta (ERXLEBEN), Ursus sp., Elephas sp., Hquus cabal-
lus L., Coelodonta antiquitatis (BLUMENBACH), Cervus elaphus L., Alces sp.,
Rangifer tarandus (L.), Bos or Bison and Lepus 8.

The next horizon has been named the Reindeer Stratum by SUTCLIFFE
and ZEUNER. It was an almost stoneless earthy deposit bearing remains of
Canis lupus L., Vulpes vulpes (L.), Crocuta crocuta (ERXLEBEN), Musiela er-
minea L., Ursus sp., BEquus caballus L., Rhinoceros sp., Rangifer tarandus (L.)
(very abundant), Bos or Bison, Talpa europaea L. and Lepus sp.

On top of the Reindeer Stratum, inside the cave, there were some traces
of a stalagmite formation, which was overlain by the deposit called the Di-
luvium by WIDGER, the first investigator of Tornewton Cave. This layer oc-
curred only within the cave and only its remnants could be examined during
the latest excavation. It contained Canis lupus L., Crocuta crocute (ERXLEBEN),
Ursus sp., Bos or Bison and Rangifer tarandus (L.). The Dilavium was probably
covered by a stalagmite floor.

Outside the cave the top layers of deposits formed the ,HEboulis“, which,
like the ,, Upper Rodent Layer“, dated from the Holocene.

The presence of the hippopotamus, red dear, fallow dear and Rhinoceros
hemitoechus, as well as the geological characters of the deposits, provides evidence
of the fact that the Hyaena Stratum was laid down during the last interglacial.
Hence the underlying Glutton Stratum must be referred to the penultimate
glaciation (Riss).

The occurrence of the fauna of rodents supports this supposition. Arctic
elements (e. g., lemmings) appeared twice in the deposits, but were entirely
lacking in the Hyaena Stratum and in the Head, the fauna of which contained
forest elements instead. Moreover, whereas the faunas of large mammals were
similar in the deposits from the penultimate and last glaciations, the faunas
of rodents differed very much. In the Glutton Stratum there were, among other
rodents, Cricetus cricetus (1.), Phodopus songorus (PALLAS), Lagurus lagurus
(PALLAsS) and Microtus nivalis (MARTINS). None of these species was represented
in the upper arctic layers, where they were replaced by large quantities of
Microtus gregalis (PALLAS), which, on the other hand, was absent from the lower
layers.

Lagurus lagurus (PALLAS) occurred in the Glutton Stratum of Tornewton
Oave, in which layer it formed 3-89, of the rodent fauna. One specimen was
also found in the overlying Bear Stratum.

Oricetus cricetus (LINNAEUS) was represented in this layer by 2 individuals,
i. e., about 0-29% of the fauna of rodents. No specimens were encountered in
the other layers of the main section of the cave.

Out of the Main Chamber, numerous remains of small animals were found
in a thin layer of deposits in a small chamber called the Vivian Vault. Thege
-remains are probably a medley of elements from various periods and contain
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1 specimen of Lagurus lagurus and 1 of Cricetus .ericetus. The stratigraphy
of the Vivian Vault cannot be determined until the rest of the deposit in this
part of the cave has been examined.

Lagurus lagurus (PALLAS, 1773)

Material: 3 mandibular fragments with M, and M,, 4 mandibular fragnients
with M;. Isolated molars: 55 M,, 13 M,, 8 M;, 12 M}, 14 M?, 26 M?; 4 molar
teeth, which are fragmentary or belonged to very young individuals.

Description. The molars are rootless, with no cement in the valleys of
enamel. The thickness of enamel is not uniform. Besides the posterior loop.
M, has 5 enamel triangles. The two anterior ones are as a rule separated from
each other, but sometimes may be more or less broadly united, though never
as distinctly as in the genus Pitymys McMURTRIE. The anterior loop is similar
to that in the group Microtus arvalis-agrestis, but its middle part is narrower,
rather poorly distinguished from the lateral salient angles. Besides, the shape
of the anterior loop shows great variation.

M, and M; have a characteristic anterior loop, lengthened toward the front
and, in addition, 3 closed enamel triangles. Sometimes there are hardly any
valleys on the anterior loop and in one specimen this loop is asymmetrical.

M3 is particularly distinctive. It has 3 closed enamel triangles in addition
to the anterior loop and a strongly lengthened posterior loop, with more or
less well marked lateral salient angles.

Measurements (in mm)
Mandibular fragments with M,—M,

! Number of gpecimen 1 ! 2 3

[ ' !

| | | |

i M, length 3 2.9 l 2.7 ‘ 2.6

1 M, length 1.8 1.6 1.4

Length of isolated molar teeth

] ; :

| , n minimum mean maximum

!

e L i
M, | 38 2.3 | 2.6 2.9

i M, | 12 1.4 f 15 1.6 ;
M, 7 3 1.4 | 17 1.8 {
M 12 ‘ 1.6 E 1.9 2.1 ‘
M2 11 i 1.6 17 1.9

{ |

Ms 22 1.8 2.1 2.3 ‘
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Figs. 1-—13. Lagurus lagurus from Tornewton Cave. 1 — M,—M,; 2—9 — M;; 10—11 — M,;
1213 — M,. TFig. 7 represents a young tooth of Microtus oeconomus (drawing wmade
by mistake).

Piscussion

The lack of roots and cement in the molars and the shape of the surface
of these teeth indicate unambiguously that they represent the species Lagurus
lagurus (PALLAS). The variation of teeth observed in the material from Tor-
newton Cave coincides with that found in the contemporary members of this
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species in so far as it is possible to infer on the basis of the poor comparative
material which I have at my disposal and the figures hitherto published.
especially those in the book by OGNEV (1950). The only character which some-
times occurs in the specimens from Tornewton Cave and which I have never
seen in the contemporary material is a tendency towards the fusion of the two
anterior enamel triangles on M.

19 20 " .

Figs. 14—23. Lagurus lagurus from Tornewton Cave. 14—15 — M?; 16—17 — M?*; 18 —23 — M,

There are no data on the measurements of particular teeth of Lagurus
laguwrus in literature. Only JANossY (1964) reports that in 80 M? of contemporary
specimens measured by him the length came to 1-4—2-2 mm, which on the
whole agrees with the measurements of the specimens from Tornewton Cave.

The present distribution of Lagurus lagurus (PALLAS) in the U. S. S. R.
covers the steppe part of eastern Europe, east of the Dniepr and north of the
Caucasus and the Caspian Sea, reaching to the Oka on the north. Further east
this range includes the southern part of Siberia up to the Aral Sea and Syr
Darya in the south (BoBRINSKLJ, KUZNETSOV, KUZJAKIN, 1965; GROMOV et al.,
1963). In the territory of the Mongolian People’s Republic the range of Lagurus
lagurus includes a small area near Ubsa Nor on the north and near the Chinese
frontier, south of the Altai Range, in the south-west (BANNIKOV, 1954). This
distribution suggests that Lagurus lagurus occurs also in the north-western
part of Chinese Turkestan.
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Lagurus lagurus is an inhabitant of steppes and deserts and dwells also in
mountainous steppes up to 2200 m a. s. L.

Outside the present range in Asia, fossil remains have been recorded from
the caves of the north-western Altai Mts. (VINOGRADOV, 1922) and from Trans-
baykalia, where they were found in loess near Troitskosavsk (OGNEV, 1950).

In Europe, beyond the present range, fossil remains of Lagurus lagurus are
known from the caves in the Crimea (Gromov, 1961), from La Adam Cave -
in Dobruja in Romania (DUMITRESCU et al., 1961), and from several fossil
localities in Hungary: Subalyuk Cave (JANOsSSY, 1962), Kalman-Labrecht
cave (JANOSSY, 1964), Nagyharsanyhegy 6 (Krmrzoi, 1956), and Tata (JA-
NOSSY, 1960). The Romanian and Hungarian finds date from the last inter-
glacial or the early period of the last glaciation. Lagurus lagurus has recently
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" range

been recorded also from Fontéchevade, from the fauna of the early Wiirm
glaciation (CHALINE, 1965; CHALINE, MICHAUD, 1966) and from two other
caves in France: Le Régourdou and La Chaise (CHALINE, in litteris). I discovered
it in Poland in two caves near Ojcéw, Zytnia Skata and Mamutowa.
Lagurus lagurus (PALLAS) belongs to the well defined group of Micro-
tinae, sometimes denoted by the term Lagurini (KRETZOI, 1955). They show
a number of relationships with the genus Dicrostonyr GLOGER, which belongs
to the lemmings. The Lagurini appeared towards the end of the Pliocene and
at the beginning of the Pleistocene, as the earliest voles with molar teeth grow-
ing throughout life. In America they were then represented by the genus Plio-
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lemmus HIBBARD, which had a very elongated M, and became extinct without
issue. The forms of the Lagurini which lived in Europe and Asia at that time
had a straightly shaped M, with fused enamel loops (Laguropsis KRETZOI).
In the lower Pleistocene they are replaced by the forms included in Lagurodon
KRETZOI, in which the two anterior enamel triangles are fused as in the genus
Pitymys McMurtrIiE. The later species exemplify the passage from Lagurodon
to Lagurus lagurus (PALLAS) in a confinuous manner.

At present the genus Lagurus GLOGER comprises, besides L. lagurus (PALLAS),
the well distinguished species L. luteus (EVERSMANN, 1840), living now only
in Mongolia and in the Chinese part of Turkestan, but known from subfossil
and fossil remains also farther to the west, up to Romania. The third member
of this genus is the American species L. curiatus (CoPE, 1868). It shows a number
of clear-cut differences in relation to the species of the Old World and is placed
in the separate subgenus Lemmiscus THOMAS, sometimes raised to the rank
of genus.

Oricetus cricetus (LINNAEUS, 1758)

Material. The remains from the Glutton Stratum probably belonged to
two specimens. Specimen 1, with almost entirely unworn teeth, is represented
by a fragment of the left mandible with M,—M,, right M,, left M? and a small
fragment of a molar.

Specimen 2, with teeth more worn and somewhat smaller, is represented
by a fragment of the left mandible with M;,—Mj, a fragment of the right mandible
with M,—M, and a fragment of the maxilla with right M!—M?2.

Upper right M2, slightly worn, was found in the Vivian Vault.

Description. The fragments of the skull and teeth under study do not
differ from the corresponding elements of contemporary Cricetus cricetus (L.).

Measurements. Specimen No. 1 (teeth almost unworn): M;—M, — 6-3 mm,
M, — 3-5 mm, M, — 2-9 mm, M? — 2-9 mm.

Specimen No. 2 (teeth weakly worn): M,—M; — 8:6 mm, M, — 3-2 mm,
M, — 2-6 mm, M, — 2-9 mm; M!—M? — 6-3 mm, M! — 3-:6 mm, M2 — 2-9 mm.

Specimen from the Vivian Vault (M2) is 3-1 mm long.

Discussion

The morphology of the teeth and the size of the specimens from Tornewton
Cave indicate that they belong to the species Cricetus cricetus (L.). This species
is also known from the fossil materials of the early Pleistocene of Europe.
ScHAUB (1930) reported the M,—M; length measured on 77 mandibles from
the Late Pleistocene of Hungary to be between 7-6 mm and 9-0 mm, the average
being 8-24 mm. According to MILLER (1911) the M,—Mj, length of contemporary
specimens amounts to 7:6—38-2 mm.

At the present time Cricetus cricetus, the only member of the genus Cricetus
LEsks, occurs in eastern Europe and in the western part of Asia. In western
and central Burope its range is insular in character and seems to be characterized
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by gradually increasing expansion. The hamster inhabits a part of France,
Belgium, Holland, Germany, and southern and central Poland. Farther to the
east its range is more continuous and includes Hungary, part of Romania,
and the whole southern and central part of European Russia. In Asia it reaches
to western Siberia and the Chinese part of Turkestan. Several, not very distinct,
subspecies have been distinguished within this range. In the opinion of GRro-
MoV et al. (1963), there is generally a tendency towards the increase of measure-
ments proceeding from the west towards the east and from the north southwards.

Cricetus cricetus occurs in steppes, parklands and meadows. In Europe its
occurrence is associated with arable fields.

Forms resembling the contemporary hamster lived as early as the Pliocene.
In the Early Pleistocene there were forms varying in size and many of them
were given separate names, to which different authors assign a different syste-
matic value. In general, it seems that in the Pleistocene we have to do with
one species, whose size changed under the influence of climatic changes. Par-
ticularly large forms were derived both from the Early and from the Late Pleisto-
cene (SCHAUB, 1935).

The only known specimen from Great Britain comes from the Cromer
Forest Bed. It is an upper jaw with a toothrow, 9-3 mm long, described by
NEWTON (1909) as O. ericetus runtonensis. A characteristic feature of this specimen
is the strong development of the anteroexternal cusp on M!, which evidently
protrudes to the outside. The singleness of the specimen makes it impossible
to find whether this character is constant or individual.

At any rate, it seems certain that the presence of remains of the hamster
in Tornewton Cave provides evidence of its expansion to the British Isles
in the Late Pleistocene independenty of the appearance of the same species or
a different form in the Early Pleistocene.

Polish Academy of Science
Institute of Systematic Zoology
Stawkowska 17, Krakéw, Poland
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STRESZCZENIE

Autor opracowal zbiory gryzoni z osadéw Tornewton Cave, polozonej.
blisko Denbury, w Devon w Anglii. Osady tej jaskini wykazuja nastepstwo
dwu faun chlodnych, oddzielonych warstwami z faung cieplejsza, pochodzacyg
z ostatniego interglacjalu. Autor podaje sklad fauny gryzoni z poszcezegélnych
warstw Tornewton Cave (tabela 1) oraz zajmuje sie szczegélowo szezgtkami
Lagurus lagurus (PALLAS, 1773) 1 Cricetus cricetus (LINNARUS, 1758), znalezio-
nymi w dolnej warstwie z faung zimna, pochodzacej prawdopodobnie z okresu
przedostatniego zlodowacenia. Lagurus lagm~u§ nie byt dotad znany z Wysp
Brytyjskich. Cricetus cricetus znany byl z jednego okazu ze starszego plejsto-
cenu z Forest Bed, byla to jednak odmienna forma, opisana jako C. ¢. runto-
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nensis NEWTON, 1909. Obecnos¢ obu gatunkéw dowodzi dalekiej migracji ku
zachodowi Europy gatunkow zwigzanych z warunkami stepowymi w okresie
zlodowacenia Riss.

PE3IOME

Aprop o0paboTan KOJUIEKIMH I'PBISYHOB H3 oriiovkeHHH Topuproron Koiis, pac-
TI0JIOYKEHHBIX HENOHaIEKy ot llendiopu, B IleBone B Aurymmu. OTJIOMKEHHsT 9TOMH Ielephl
00HApY>KHBAIOT CMEHY IBYX XOJIOHHBIX (ayH, pasfgesI€HHBIX ciosamu c (dayHoii Goilee
TEIIIOr0 IIEPUOJA, OTHOCSINEHCS K IOCIIENHEMY MEXKJIEJHHUKOBOMY IlepHoay. ABTOp
naér cocrap (payHbI I'PHIBYHOB U3 pasimyHbIXx ciioée Topubroton Koiip (rabimua 1),
a TaxKe IOAPOOHO paccMaTpHBaeT HcKomaemble octarku Lagurus lagurus (PALLAS, 1773)
u Cricetus cricetus (LINNAEUS, 1758), o0Hapy)KeHHBIE B HIDKHEM CJIO€ C XOJIO/IHOM
(payHOIt, OTHOCAUIENCS, 10 BCEH BEPOATHOCTH, K IIEPHOY IIPEIIOCIIEIHEIO OJIC/IEHEHHS .
Lagurus lagurus 1o cux nop He o0Hapy»kuBayM Ha Bpuranckux ocrposax. Oricetus crice-
tus OLLI IIPEICTABIIEH OHUM 9K3eMILIsipom 13 Dopect Bajx, ogHako 910 ObLIA HECKOJILKO
nnast gopma, onucagnasg kak C. ¢. runtonensis NEWTON, 1909. ITpucyrcrsue oboux
BHIOB JI0KasbIBaer (QaxT Hajékoil Murpanuu Ha 3anaj EBPONbI B IIEPHOJ 0Jie/[€HEHHUS
.PI/ICC CTCITHBIX »KUBOTHBIX.

Redaktor zeszytu: doc. dr M. Mlynarski
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