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Study on the Ter ti ary bone brecc ia fa una from Wc::ze
ne ar Dzialoszyn in P oland

PART X ·

A bst ract. - T his pape r describes the rema in s of skulls a nd mandib les of three
·s pecies, namely Mustela pliocaeni ca n. sp., Mustela plioerminea n. sp. a nd Martes

wenzensis n. sp. By their characteristic fe atures a ll the three described spe cies com e
very near to thei r Pl eistocen e representatives as well as to the livi ng forms.

I NT RODUCTIO N

Several interesting large r carnivores 1 have, so far , been described
from the P liocene bone breccia in Wf;ze near Dzial oszyn (province of
Lo dz). The writer has now iden tified from the sa me breccia the remains
·of their smaller relatives fr om the mustelid grou p. They are : Mustela
pliocaenica n . sp . and Mustela plioerminea n . sp. from the subfamily of

.Must elinae Gill , also Martes wenzensis n . sp . from the subfamily Mar tinae
Burmeiste r .

• Pa r ts I-V - see Acta Geol , Pol. , vol. II-V/1952-55 ; parts VI- IX - Acta
Palaeont . Pol. , vol. I - I II, 1956- 58.

1 Arctomel es pliocaen icus n. ge n . & n. sp. from the Melinae su bfamily. A ct a
C eo!. Po!. , vo l. 11/19511. - Ursus wenze nsis, new sp ecies of a small Pliocene be a r.
I bid. , vo l. 111/ 195. - N yc tereutes (Can idae) in t he Pliocene of Poland . I b id ., vol. IV ,
1954. - Agriotherillm i n te r medium n. sp . from the Pliocene bon e breccia of W eze,
Acta Pa laeont. Pol ., vo l. 11/1957.

Acta Pala eon tologlca Polon lca - vol. IVj2 7
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DESCRIP T IO N

Must ela pliocaenica n . sp.
(p I. I , fi g. 1-5 ; te xt-fig. 1)

The material on which this species has been es ta blished consists of
a skull lacking the mandible , and of fou r mandibular fragm en ts bel onging:
to var ious individuals.

Th e skull is wi th the occipital part damaged and the zygomatic arches:
missing ; the upper ca rnassia l (pI,) and the first molar (Ml) represent the
r ight side den ti ti on , while the left side is represen te d by a fr ag men tary
premolar (pI,) and a well preserved first molar (M!).

Of t he four detached ma ndibles, the first is a fragme ntary left r amus:
(pl. I , fig . 2) in which the inciso rs and the canine are mi ssing from the
ante r ior portion , while M2 and all the processes are absent from the
poster ior part. .

The second sp ecimen is likewise a fragmen tary mandibular ramus
w ith the an terior and posteri or ends damaged , and p ;\ as well as M2 ab sent.

The third specimen represents the ri gh t mandibular r amus with the
lower carnassial ; the fourth one is a frag me ntar y left ramus of the anterior
part of the mandible, wi th only the second premolar (P2) and a small
portion of the canine present .

Fossil finds of small size d weasels f rom Pliocen e and Pleistocene
beds have frequently been re ported. On the close resemblance of the
discovered fragments to an alo gous skele tal el ements in the living weasel ,
Mustela nivalis L. , they have , in most cases , been assigned to that species:
(Boule, 1910 ; Stehlin , 1923 ; Osborn , 1927 ; Heller, 1930 ; Pasa, 1947 , et alii) .

A detailed description of fossil mustelid remains collected in 1934 ,
in Hungary was undertaken by Kormos . He had the opportu nity to study
adequately five fossil mandibles belonging to a small sized weasel which
had been recovered from the hill of Nagyharsany near Villany (province
Baranyi in Hungary) , al so a mandible from the Sackdilling cave in the
Frankonian Jurassic. The must elid remains recovered from the latter
locality had previously been studied by Fl. Heller in 1930. He identified
it as Mustela vu lgaris Briss. (= Mustela nivalis L.) .

When comparing the mandibles of fos sil weasels with that of the
living Mustela nivalis, K ormos em phas ized several st ructur al differences
on which he establis hed a new species, i. e. Mustela praenivalis Kormos ,
to accomo date the Pleistocen e weasel.

According to that au thor , the differences between Mustela praenivalis
Kormos and M. nivalis L. are as follows :

1. The posterior boundary of t he ma sseteric foss a in Mustela praeni
valis K ormos is more ro unde d and not so far an te riorly push ed as in
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Mustela ni valis L. , where it often ex ten ds below the talonid of M1, ter
minating in an acute angle .

2. Below the protoconid of M[ (lower carnassial) a circular depression
o ccurs labially ; in Mustela ni valis L. this is either absent or very faintly
indicated.

3. A very characteristic feature of Mustela praen ivalis Kormos is the
mandibular body , cons t antly gro w ing -stou ter , higher and thicker . Lingually
it di splays r idge -like thickenings along a number of teeth, while elongate
depressions occu r below it . In Mustela nivalis L. the surface of t he man
dibular body is as a rule quite uniform lingually.

4. The height of the mandibular body measured lingually below the
first molar is 2.5 mm in the Sackdilling specim en against 2.65-3.0 mm
in the Nagyharsany specimens, with thickness 1.5 to 1.8 mm. In specimens
o f M. nivalis L. the height thus measured ranges from 1.85 to 2.6 mm, the
thickness is 1.15 to 1.6 mm (see Table 1).

5. The lower carnassial (Mj) is slightly larger in the fossil weasel
than in Mustela nivalis L. where it very rarely attains the length figure
noted in the fossil form (see Table 1).

Moreo ve r , Kormos reports differences in mandibles of these mustelid
s pecies . In Mustela praenivalis Kormos the articular process is longer, the
a t tachmen t of the external pterygoidal muscle more distinctly indicated.

Upon closer investigation of the mandibular features in Mustela
praenivalis Korm., as spec ified by Kormos, and their comparison with the
corresponding characters .of W~ze mandibles and those of Mustela nivalis
L ., the following observations have been made:

Ad 1. The m asseteric fossa in the W~ze mandibles is anteriorly
rou nded , centrally deep . Anteriorly it r eaches to a vertical line, drawn
downwards from t he point of contact between the protoconid and t he
t alonid in M[; thus in all of the W~ze specimens it is seen to be pushed
farther anteriorly than in Mustela praen ivalis Kormos.

In specimen s of Mu st ela ni valis L. from the vicinity of Krakow (south
Poland) and the province of P olesie (White Russia) , the anterior en d of
t he masseteri c fossa stretches equally far, i. e . t o a vertical line , drawn
-dow nw ards f rom the point of contac t be tw een the protoconid and the
t alon id in M 1 ; it is also sim ilarly rou n ded, but never a ttains the width
of that ele men t n oted in th e W~ze weasel.

Ad 2. A depression occurs bel ow the protoconid of M[ on the mandibles
of the W~Z'E' specimens , w hich is neither deep nor shar ply delimited from '
t he remaining surface of the mandibular bod y , but somewhat ex pan de d
a n te r iorl y an d posteri orl y . In shape it does not differ from the depression
readily here di scernible in specimens of the living weasel from the vicinity
o f Krakow and P olesie, which have been studied by the writer.



104 JAN STACH

Ad 3. The lingual thickening of the mandibular body below a row
of teeth , and the underlying depression , are faintly indicated in the W~ze

specimens. They are likewisely indistinct in specimens of Musteta nivalis
L. studied by the writer.

Ad 4. In all the W~ze specimens the mandibular body is strong, high
and thick. The height and thickness dimensions here exceed those asserted
by Kormos for Musiela praenivalis Kormos, also those of the living Mu
stel a nivalis L. (see Table 1).

Ad 5. The length of the first molar (Md is greater than tha t in Ivl.u»
ste la praenivalis Kormos, being 4.8 to 5.5 mm against 3.0-4.1 mm in the
la t te r form.

The length, width and height figures of P~ and P;l a re hi gher for the
W~ze weasel (see Table 1).

Among the less significant details, we may note in the Weze specimens
that , of the two usually presen t men tal fo ramens, the anterior one is
distinctly larger and occas ionally su bdivide d into two smaller ones , so
that three mental foramen s are anteriorly observable in the mandible .

Neither Heller nor Ko rmos have had the opportuni ty to ex amine the
skull of Mustela praenivalis Ko rm. The skull of a small weasel has , how
eve r, been discovered in the W~ze breccia . Although it s mandible is
missing , yet the dimen sions of the four above described mandibular
fragments from the sa me breccia suggest that they be long to weasels of
similarly small size (see Table 2).

In section this skull slopes ge n tly anteriorly fr om the fro ntals, while
posteri orly it r ises ge n tly too, displaying a very slight depression at
midlen gth . Viewed from above the skull tapers towards the front fr om
the pa pilla r processes , he nce the brain case is ovate, elongate d . Above
the canines the skull is anteriorly somewhat narrower than in the post
orbital area . In the mast oidal area cranial w idth is less than the distance
fro m the posterior margin of the occipital foramen to the in ternal nares .
All the crests are clearly indicated on the skull surface: the ex ternal
frontal , the sag itt al and the lambdoid of the occipital bone . The auditory
bullae moderately inflated and almost of uniform height and width
th ro ug hout thei r length . This is nearly double the width: 1.8: 1.0.
An teriorly the auditory bullae are bluntly t rans versely t runcated and
separ ated from the pterygoidal processes (hamuli) by a relatively broad
free space . Posteriorly they are rounded. The orientation of the auditory
bullae is mutually parallel so that their anterior distance is the same as
the posterior. The osseous surface between the auditory bullae is nearly
fl a t , with onl y a slight longitudinal median elevation.

On the whole , the shape of the skull and of its divers e elements
closel y resem bles that observed in the living weasel Mustela nivalis L.
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Tab I e I

M easurements of tee th and mandibles (in mm)
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Mustela pliocaenica n. sp . .

W eze, Pol a nd

Specimens -i-s

PI longitude

la t itud e

a lt itude

II

0.80 0.87

0.60 0.60

III IV

M. praenivalis Korm.

0.75
0.85

M . nivalis L.

0.50 0.80

0.67 0.70

----------1--- --- ------ - -- - - - - -- - -- ---

P2 longi tud e 2.00 2.00 2.20 1.60
1.70

1.40 1.75

latitude 1.13 1.00 1.30
0.80
0.85

0.73 0.90

a lt itudo 1.50 1.20 1.30 1.00 0.80

- -------- - 1- - - - - - --- - - - --- - - - --- - - - - - -

P-, lo ngitude 2.80
1.85
2.15

2.10 2.20

la t itude 1.08
0.95
1.10

1.06 1.00

a lti tudo 1.90 1.60 1.70

----------- ------ ------ - - - - - - --- --- - - -

M I longitude
(ca rn.)

5.50 4.80 5.10 3.40
4.00

3.90
4.00

3.60
4.10

4.33 4.30
4.60

la t itudo 1.80 1.60 1.60 1.05
1.20

1.00
1.30

1.13 1.30
1.60

altitude 2.30 2.10 2.10 1.93 2.00
2.40

------ - - - --+-- - - - --- - - - --- - - - --'-- - - - - - -

P I - M 2 lo ngitude 13.00 11 .40 8.50 8.80 10.20
10.40

- - - --- ----- - - - - - - - ------ - - - - - - - --'-- - ---

Alti tudo mandibulae 4.30 3.80 3.70 4.20 2.50
3.00

2.50 2.70 1.85
3.16
3.20

Lat itudo mandibulae 2.30 2.00 1.90 2.10 1.50
1.80

1.40 1.15 2.00
I 2.20
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T abl e 2

Measurements of skull? (in rnm )

M ustela M. nivalis

pliocaenica M . nivalis L. M. nivalis L. boccamela
Speci rnens-i-s Wr;ze Poland centra l Bechst.

Poland Europe * Italy,
sou th France *

Longitudo condylobasal is a- a· · 47.0
\

19 30.0- 36.4 9 34.2- 36.6
34.8-41.8 6 36.2---42.0 6 37.4-46.6

Longitudo basalis b - b 41.0 31.0- 38.2 - -

Lon g. bullae tympanicae 14.5 11.25-1 3.0 - -

Lat it. maxim. bull. tympan. 8.2 6.5-7.9 , -

I
-

Long . paJati part is d - d 14.7 9.0- 11.0 -

I

-

Latit. pa lati inter M l- M I e-e 5.0 4.5- 6.2 - -

Lon g. dent ium I l- M I c - c 15.0 11.0-12.0 - -

Longitudo P~ (carnas.) 5.0 4.0---4.4 - -

Lo ngitudo M I 3.4 3.0-3.2 I - I -I

Lat it. poste rior. partis M I 2.0 I 1.45- 1.9 I - I -
• According to MIll er (1912).
.. For particular indices - see fig . I on p , 10 7.

The only notable diff erence consists in greater cranial length of the foss il
form , due to greater elongation of muzzle. This is clearly shown by the
length ratio of that part of the pala te which is enclosed by the hind walls
of the incisors and a straight horizontal line drawn from the posterior
margin of the molars to the distance between the lingual ends of these
teeth (fig . 1 d-d , e-e) . In the Wc;:ze skull this ratio is 14.7 : 5.0 , i. e . nearly
three to one, while in skulls of Mustela ni valis L. examine d by the w ri ter
t he respective f igures are 9- 11 : 4.5-6.2, i. e . 1.6 to 2.0 (se e Table 2).

The condylo-basal length in the skull of the Wf:ze weasel" is 47 mm.
T his exceeds Miller's figure ascertained for Eu ropean spe cimens of Mustela
n ivalis L., an d for its larger southern races : Mus te la n iv alis boccam ela
Bechstein and the Spanish Mustela ni valis iberica Ba rrot-Hamilton .

A notewor thy th ough not h ighly important difference lies in that the
first upper molar of the Wc;:ze specimen is di ff erently placed in relation
to the carnassial P". In the Wf:ze weasel it is di stinctly obli que, in the
living Mustela nivalis L. almost vertical. Hence results the nearly ri gh t
ang le betwee n P" and lVI ' in the Wf:ze weasel and the str ong ly acu te an gle
in the livi ng form .
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examination of
weasel, it may

Fig . 1. Measurements of skull of M uste la
a-a basioccipit al len gt h . b -b basal len gth . c-e
lengt h of tooth -row. d -d length of anterior
part of palate. e-e distance between the in n er

ends of MI.

The broad ling ual por ti on of the above molar also h as a slightly
di fferent appearance . In the Wr,:ze weasel it bea rs dist in ct minute cus ps
on the tooth cingulum with rays radiating from the protocone towards
these ti ny cusps .

In view of all the evidence provided by a thoroug h
the described fragmentary skulls belonging to the W r,:ze
reasonab ly be inferred that simi
larities between that fossil weasel
an d the living Mus tela niv alis L.
are only moderate. It is not impos
si ble that, in the absence of more
diagnostic differences in other
skeletal elements of these weasels
and provided their occurrence is
not se parated by long spans of
geolog ica l ti me, they may be ide n
ti fie d as subs pecies of M. n ivalis L.

Diff erences observe d between
the Wr,:ze weasel and Mu st ela prae
nivalis Korm., a Pleistocene form
from Hungary and Germany stu
died by Heller and Kormos , are
likewise of minor significance .

The living weasel is se parat
ed from the Pleistoc en e form and
fro m the Pliocene Wr,:ze spe cime n,
if n ot by geographica l distance , in
any case by great spa n of t ime .
This will be most conve niently
stressed by giving the oldest fo rm
of these three , here discribed , the
name of Mustela pliocaenica n . sp.

Muste la plioerm ine a n . sp.
(pl . I , fig . 6)

An additional sk ull without the mandible , referable to another small
mustelid species, has been recovered fro m the Wr,:ze bone breccia . It lacks
the zygomatic arches, w hi le the protruding ends of bones are worn or
da maged. Denti tion : incisors mi ssing, crowns of canines broken off at the
base ; in the left half premolars have been preserved as we ll as remnants
of the first upper molar; in the right half remnants of premolars and
a complete mo lar.
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The skull is elongate , gradually tapering anteriorly fr om the ma
stoidal processes. In section the highest elevation occurs nea r t he occipit al
bones , very gently sloping an teriorly towards t he muzzle , posteriorly
somewhat more stee ply . The slight dom ing of the frontal bone , noted in
the skull of the living M. erminea L. is here unknown. Anteriorly , in the
area overlying the canines , the skull is nearly as broad as in the postor
bi tal area. The cranial width in the mastoidal area is di stinctly smaller
t han the distan ce of the post erior margin of t he occipital foramen f rom
the in ternal nares. The cranial crests are worn . The auditory bullae
moderately in flated, more or less bean-shaped owing to the slight ex
pansion di rectly behind the auditory forame n , i. e. approximately at
midlen gth, similarly as in Mustela erminea L. The length ratio of the
auditory bulla to its max imum width is 1.5 to 1.0. The auditory bullae
are anteriorly very bluntl y truncated , poster iorly ro unded . They are
mutually divergen t so that the 4.5 m m distan ce se parating their anterior
ends is ' hardl y one half that between their posteri or ends (9.2 mm). The
osseous surface enclosed by the auditory bullae is centrally somewhat
eleva ted, particularly so post eriorly .

The ge neral appearance and dimensions of the sk ull and its several
ele ments resembles those characterizing the skull of t he livin g Must ela
erminea L. (see Table 3). The condylo-basal len gth is , however , greater in
t he Wf;ze weasel. In the various European M. erminea L. races the
condyle-basal len gth ranges from 40 to 48 mm, the len gth of 52.4 mm
being attaine d only very exceptionally by a male individual of the British
Mustela erminea stabil is Bar ret & Hamilton. The lengtl: of the skull near
t he muzzle is greater in t he Wf:ze weasel than in P olish specimens of the
M. erminea examined by the presen t writer , as is also the length of several
teeth, hence of the w hole tooth-row. As has been afore said , there also
occurs a nota ble difference between the anterior and the posteri or diver
ge nce ratio of the au ditory bullae in the Wf:ze weasel as compared wi th
the living M. erminea L.

The fossil remains of a weasel of the type of t he living M. erminea L.
are frequently encountered in deposits of early and la te r Pleistocen e age.

In 1864, on evidence of similar fossils , i . e. a fragmentary mandible
r ecovered from the Pleistocene strata of Beremend in Hunga ry , Petenyi
establis he d a new foss il species of weasels: Foetorius palermineus P etenyi.

In 1930 , Heller referred to the same spec ies Mustela palerminea (Pe
tenyi) , a mandibular fragment collected from the Sackdilling cave of the
F rankon ian Jurassic, and again, subsequently, in 1958, from Erpfi ngen
(Schwabische Alb) which may be dated al most analogously as the Hun
garian species .
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Table 3
Measurements of skulls (in mm)
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Mustela Mu stela Mustela erminea L.
Specimens~>

plioerminea erminea (according to Miller)
Wr;ze

Poland Poland
Q I d .

Longitudo condylobasalis a - a* 52.5 43.4-47.0 41.6-45.0 41.6-51.2

Longitudo basalis b - b 49.3 39.2-42.0 - -

Long. bullae tympanicae 15.7 13.7-14.0 - -

Latit. max. bullae tyrnpanicae 9.6 8.2-8.9 - -
Long . palati parti s d - d 16.0 12.5-13.2 - -.
Latit. palati inter M I-M I e-e 6.8 6.5-7.2 - -

Long. dentium I LM I c -c 18.0 14.5-16.5 10.8-12.0 12.2-13.8

p i longitudo 2.3 1.0-1.5 - -
la titudo 1.5 1.0 - -

a ltitudo 1.5 1.0-2.0 - -

p2 long itud o 3.0 2.2-2.6 - -

la titudo 1.8 1.0-1.3 - -
altitudo 2.0 2.0 - -

p3 (carn .) longitudo 5.8 4.8-4.9 - -

(front.) la titudo 3.0 2.5 - -

altitudo 3.5 2.5-3.0 - -

MI long itud o 4.5 4.0 - -

la titudo 3.0 2.0-2.2 - -

* For particular indices - see f'ig , 1 o n p. 107.

In 1934, Kormos had the opportunity to, thoroug hly examine a great
number of mandibles belonging to the same spe cies , collected fro m beds
of Nagyharsany , Csarnota and Pilisszanto in Hungary. On this mate r ia l
he demonstrated certain differ ences in shape and size of mandibular
teeth belonging to Mustela palerminea (Petenyi) and its subspecies Mu
stela pal erminea praeglacialis (Kormos), as com pared with M. erm inea L.

mandibles , abundan t in later Pleistocene strata of Hunga ry .

Moreover this sp ecies is reported by Kretzoi (1938) fro m other lo

cali ties of Hungary. Brunner (1952) r ep orts them from the Pottenstein
cave (Oberfranken) in strata ass igne d by him to the close of the Mindel
glaciat ion or to the beginning of the Riss.

Mandibular fragments belonging solely to the above con sidered species

were available to all these palaeontologists. Lack of the lower jaw in the
skull of the Wgze weasel does not, unfortunately , permit a comparison
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of that weasel wi th the Pleist ocene Mustela palerminea (Petenyi) . We m ay
only venture the suggest ion that cer ta in differences exist ed between the
Pliocene M. pli oerminea n. sp. fro m Wf{l.e and the Pleistocene M. palermi
nea (Per en yi) , similarly as between th e wea sel M. pli ocaen ica n . sp. and the
Pleistocene M. praen ivalis Ko rmos. The name of M. plio erminea n . sp . is,
the refore , analogously proposed by t he presen t w riter for the Pliocen e,
pseudo-ermine form fr om Wf;ze . This name would sugges t that in
appea rance the skull of this Pliocene form comes near to the type of the
living M. erm inea L. though they are se parated by a long sp an of geolo
gical time.

Martes w enzensis n . sp .
(pI. II , fig. 1-4)

In addition to small mustelid remains, the Wr;:ze breccia has al so
yielded some skeletal fragments bel onging to larger sized species from
the group Martinae Burm. These fossils consist of a relatively well pre
served skull (pl . II , fig. 4) together with a closely adjoining mandible .
The zygomatic arches are missing, as well as the upper mandibular
branches ; the osseous cover and the dentition are partly damaged. For
the purpose of description the lack of some parts of dentition in this skull
may be supplemente d by data provided by the ex amination of the anterior
po rtion of skull belonging to another specimen , also the fragmentar y
mandible of a third individual.

The shape of skull differs some w hat from the cranial type noted in
the living Martes martes L. In the living Martes the apical point of the
cranial elevat ion occurs on the occipital bones , approximately coinciding
with the vertical line drawn into the auditory foramen area ; from there
the r oof of the skull gently descends to the nasal foramen , depressing in
its course only where the cerebral area pa sses into the facial. In the Wr;:ze
skull , the apex of the cran ial elevation occurs about midlength. F rom
that point it descends in an arch, uniformly domed both towards the
nasal foramen and to the r ear of skull. Viewed from ab ove the cranial
width is seen to decrease ante riorly from its maximum about the auditory
bullae . Measured above the canines the w idth is less than half that
measur ed near the auditory bullae . Near t he muzzle crani al width is
di stinctly smaller than in the postorbital area. The postorbital processes
are short , the semicircular lines of the fr on tal bones radiat ing from them
conve rge far post eriorly at an acu te angle , and unite with the sag ittal crest
of moderate height . The supra-occipital crests are dev eloped similarly as
in the living Martes. In shape the auditory bullae resemble those in the
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living form, i . e. they are relatively broad , modera tel y inflated , with
a slight dep ression stretching approximately in the cen tre along the entire
length, so as to separate the swollen in ternal part f rom the external which
is flatter. The len gth/width ratio in the auditory bullae is close to that
noted in the living Martes, the figures being 1.5 and 1.32-1.38 respectively.
The auditor y bullae are mutually placed so that t he ir posterior dive r
gence is slightly gre ater than in the living Marte s. A con spicu ous central
e levatio n occurs on the surface of t he basi-occ ipital part . The palate is
moderately broad , it s d-d to e- e len gth ra tio , i. e . covering the distance
between the molars, is 3 : 1 (see fig. 1).

Dentition. Strongly damaged anterior portion of both jaws do no t
permit a description of the incisors and canines. Both, the mandibular and
the maxillary first molar are missing, but their alveole s sug ges t that they
were ex treme ly smal l, one-rooted , tightly squee zed in between the canine
and the second premolar. The shape of the remaining premolars and of
the maxillary molar resembles that typical of the living Martes , except
that in the W£:ze mar ten , all the teethare distinctly longer at the ba se , and
stou te r . p 2 is shaped like a nearly regular high-topped triangle. p 3 is
sligh tly mor e elongate posteriorly where it s sharp edge descends from
the apex downwards. The upper carnassial is much longer and stouter
than that in the living Martes . It has a low protocone , a high strong para
cone with a sharp cutting edge extending to the metacone . The molar is
longer too , with a part of the ex ternal tubercles relat ively high,
descending to t he ex panded lingual portion of the crown.

The mandible is stout, 2.5 mm higher than in the living Martes, in
shape of teeth resembling the living form. The pre served alveole of the
fi rst premolar indicate s that it was small , one-rooted , tightly squeezed
in between the canine and the second premolar. P2 is post eriorly elongate.
A slight tubercle-like doming is presen t in p ;\ on the posterior margin
descending from the to p of the tooth . In PI, th is doming grows into

,a distinct cus p, pushed out to wards the cheek. The lower carnassial is
stou t , wi th a high protocon id , a re latively low paraconid, strong meta
conid , and a low , rather flat talonid. Th e complete length of that tooth
-row is greater t ha n the corresponding ele ment in the mandible of the
living Martes.

A summary of the above mentioned observa tions concerning the fossil
r emains of the W£:ze mar ten and the ir com parison wi th the cor responding
skele tal par ts in the living Martes indica te that the funda mental dif
ferences between t hese for ms consist solely in the grea ter dimensions of
the complete skull and of its particular eleme nts in the fos sil species ,
though these two forms are separa te d by a long span of geological time.
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F ossil remains of martens belonging to those remote periods are fre
quently encoun te red beginning with Miocene beds. However , a great
number of their species have been crea ted on very fragmentary material,
no t diagnostic enoug h .

Sufficiently copious material was, however, ava ilable to Zdansky ,
fo r Mustela palaeosinensis Zdansky , 1924. The remains of that marten had
been di scovered among a foss il fauna of carnivores from the territory of
the present pr ovince of Schan-shi in nor th-eastern China, which he w as
the n investigating. The maj ority of material examined by Zdansk y w as
collected from strata containing a well preserved Hi pparion-Iau na, some
of it, however, thoug h fo und in China , is stated to be of "unbekann ter
Herkunft und unbekannter Alters" .

The skulls of Mus te la palaeosinensis, examine d by Zdansky , diff ered
in certain de tails of shape and size . Tak ing , howev er , into ac count the
possibility of strong vari ations of this fos sil mar ten , they were all regarded
by that author as cons pecific .

The foss il re mains of the Wf;ze mar ten display clo se similar it ies w it h
the Chi nese Mart es palaeosin ensis (Zd ansk y) . Diffe rences in the size and
shape of te eth are un important , the ave rage figures in M. palaeosinensis
being only slightly higher , as is shown in a di men sion chart given in
tables 4 and 5.

Some diff erences , however , may be noted here, too . In all t he examined
Wf;ze specime ns the first premo lar was fu nctional in both jaws, w hi le
in M. palaeos ine nsis this tooth is unknown , with the ex ception of one
mandibular specimen on ly . No traces of cus p can be detected on the
posterior margin of the third mandibular premolar in t he Chinese speci
me ns . In PI, the cus p on the poster ior margin is stronger in mar tens from
China than in that fro m Wf;ze, being at the sa me ti me pushed far ther
towards the apex of the crown. In the lower carnassial the protoconid is
rectilinearly triang ular in the W~ze specimen , w hile in the Chinese
marten the paraconid is h igher, typic ally carnassial. In M. palaeosine nsis
the maxillary first molar (M I) is shorter and more massive , in sect ion
more broadl y elli ptical.

Ot her fossil martens are of similar size as the W~ze specimen, e . g .
Mustela pentelici Gaudry , 1861, so far known on one mandibular ramus
collected from Pikermi , also Martes woodwardi Pilgrim, 1931, a spec ies
est ablished on a sing le mandibular fragme nt , likewise r ecovered from
P ikerrni , and Mustela lep orinum Khom enko, 1914 , from Tarakl a in Ru
mania . Teeth, similar in shape, have also be en encountered in marten s
of cons ide rably smaller size , such as Martes laevidens Dehm, H}50, from
the Middle Miocen e (Bu rdigalian) in Eichstatt (Bavaria) , or Mustela
anderssoni Schlosser, 1924, fr om the Hippari on-fauna of Mongolia , et c.
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'Ta b 1e 4 - Measure ment s of skuIls (in mm)

Ma rtes MarIe s p a l a e o s i n e n s is (Zdansk y) Martes maries L. Martes martes L.
Cranium et wenzensis Chi n a Poland (according to Miller)

ma xilla n.sp .

I I II I I II I III I IV I V I VI I VII I I Il I III I IV 9 I 0'

Long . cond ylo-
-'

basalis - 9 1.0 - - - - - - - 73.5 73.2 81.6 76.5 77.0-80.0 79.0-88.0
Long. basal is - 85.5 - - - - - - - 70.3 68.2 75.0 71.7 - -
Latit , rnastoidalis - 40 .0 - - - - - - - 34.5 34.4 37.0 35.4 36.0-39.4 37.4-42.2
Latitudo
postorbitalis - 23.3 - - - - - - - 19.6 17.7 19.4 20.0 19.6-21.8 19.2-23.2
Latit. frontalis - - - - - - - - - 15.5 14.5 16.6 16.0 16.2-17.0 16.0- 18.8
Longitudo
palatini d - d 38.0 - - - - - - - - 30.0 28. 5 32.5 30.5 - -
Latitudo e - e 13.0 - - - - - - - - 10.0 9.5 10.0 11.0 - -
Longitudo
bull ae ossae - 21.0 - - - - - - - 12.3 18.0 18.3 18.0 - -
Latitude
bullae ossae - 14.0 -- - - - - - - 13.0 13.0 13.3 13.7 - -
Latitudo
spat. frontal. - 11.0 - - - - - - - 8.0 7.5 8.5 9.7 - -

Latitudo
spat. poster. - 17.0 - - - - - - - 11.5 11.0 12.0 12.0 - -
p i longitudo - - 2.1 2.0 2.2 2.2 1.8 2.1 - - - 1.5 - - -

lat itudo - - 2.2 2.3 1.6 2.2 1.6 1.9 - - - 2.0 - - -
altitudo - - - - - - - - - - - 3.0 - - -

p 2 longitudo 5.8 - 5.7 5.5 5.7 5. 1 4.2 4.5 - 4. 1 3.8 4. 1 4.0 - -
latitudo 3.0 - 2.4 2.5 2.4 2.4 2.3 1.9 - 2. 1 2.1 3.0 3.0 - -
altitudo 3.6 - - - - - - - - 3.5 3.1 3.5 3.0 - -

p :l longitudo 6.5 - 7.2 7.3 7.0 6.8 6.0 5.6 7.7 5.0 5.0 5.9 ' 5.0 - -

latitudo 3.0 - 3.5 3.7 3.3 3.4 2.8 2.6 3.7 2.9 2.5 3.0 2.3 - -
alt itudo 4.2 - - - - - - - - 3.0 3.2 3.4 3.0 - -

P' longitudo 12.0 - 11.3 11.4 10.0 10.3 9.3 9.0 11.5 8.5 8.0 7.9 7.8 8.2-9.0 8.8-9.6
(carn.) latitudo 5.2 - 6.7 6.5 6.4 5.9 5.7 4.6 6.7 5. 1 5.0 5.6 5.5 5.2-5.4 6.0-6.8

a ltitudo 6.0 - - - - - co - - - 4.9 4.0 4.9 3.0 - -

MI longitudo 10.5 - 10.7 10.7 10.5 10. 2 9.5 8.5 10.9 8.5 7.6 8.6 8.0 7.8-8 .2 8.8-10.0
lat itudo 6.6 - 6.7 7.2 6.9 6.7 5.9 5.2 7.6 6.0 5.0 6.5 4.5 4.6 -6.0 4.4-7 .2
altitudo 2.0 - - - - - - - - 2.5 2.5 2.2 2.0 - -

Longitudo !
dent. I-M 1 42.0 I - - - - - - - - 32.0 31.4 36.0 32.8 27.2-29 .6 27.0-3 1.4
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T a b l e 5

Measurem ents of mandible s (in m m)

Mandibula

Ma ries wen
zensis n. sp,

- 1-1-11 - - I

Manes palaeosinensis
(Zda nsky)

China

I II I III I IV

Maries
maries L.

Pol and

I I II

- -- - - - - - - - -- - - - --- --- - - - --- - - - - - - ----

P I longitudo
la ti tudo
a ltitude

P2 longitudo
latitudo
a ltitude

5.0
2.5
3.0

5.0
2.3
4.0

1.6
1.6

5.8
2.7

5.5
2.7

4.9
2.5

4.5
2.0

6.0 5.0 3.3 4.0
2.7
3.0

4.0
2.8
3.0

- --- - - --- - - - - - - - -- - - - - - - - - - - - - - - - ------

--- --- --- - - - ------ ------ - - - --- --- --- - - -

7.0 6.7
3.1 2.9

8.8 4.8-5.8

PJ longitudo
lati tude
alt itudo

P,I longitudo
latitudo
alt itudo

6.6
3.0
4.0

7.5
3.6
4.2

5.8
2.8

3.6

7.2
3.0
3.5

6.8
3.2

7.5
3.8

7.8
3.8

7.3
3.3

5.2
2.4

6.1
2.7

6.0

8.0

6.5 4.7 4.5
3.0
3.0

5.3
3.0
3.5

4.7
2.0
3.2

5.3
3.0
3.5

------ - - - - - - - - - --- - - - - - - - - - --- - - - - - - ---
M 1 longitudo

(ca rn. ) lat itud o
a lt itudo

11.0
4.5
4.5

13.0
5.2

12.6
4.8

12.5
4.6

11.0
3.9

13.0 13.5 6.9-7.5 9.0
3.2
4.5

9.0
3.5
4.6

5.6

29.4 26.0

Altitudo Oland.
Latitude

mandibulae

Long. dent.
I-M 2

11.2 10.0

5.0 -

- -=I~-~I~-

7.5

3.6

7.5

3.5

Th e present wri ter beli eves that the W~Y2 ma rten ought to be placed
in a distinct species , as MaTtes w enz ensis n. sp., stressing that , together
with other better known species, it constitutes a group of martens of the
type of Mertes palaeosinensis (Zdansky), which is that mos t adequately
known. The mentioned grou p existed in Eu rasia during the Miocene/
Pliocene boundary and also du ring the early Pleistocene , among the more
or less impoverished Hipparion-fauna.

The new genus Pliomartes Kretzoi was in 1952 establishe d by Kretzoi
for Mustela palaeosinensis Zdansk y , Mustela pentelici Gaudry and several
ot hers. According to Kretzoi , the characteristics of this genus are the pre
se nce of the firs t premolar , premolars elongate but low, mandible mostl y
very slende r , and a tendency for the premolars to be broadly spaced.
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According, howev er, to Kretzoi (l. c., p. 15): " Mar tinen mit unredu
zierter Bezahnung, wi e wir sie heutzutage in Martes oder Lamprogale
VOl' uns haben , sind aus den Hipparion-Faunen ganz unbekannt. Siimtliche
Formen haben e ine gewisse Reduktion , besonders was die P anbelangt,
er li t te n" . Contrary to this , the first upper premolar was present in all
the specimens of Mustela palaeosinensis Zdansky, in one specimen the
firs t lower premolar too, and the species M. palaeosinensis Zdansky
bel ongs to the Hipparion-fauna.

Zoological Inst i tute
of the Polish A cadem y of Sci ences

Cracow Branch
Krak6w, March 1959
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o NIEKTORYCH L ASI COWATYCH Z PLIOCENSKIEJ BREKCJ I KOSTNEJ

Z wE;ZOW

St r eszczen i e

Autor opisuje, na podsta w ie czas zek i szczek wypreparowanych z pliocenskie]

brekcji kos tnej, zna lezione j w mi ej scowosci W~ze kol o Dzial oszyna , t r zy nowe ga

tunki z rod ziny Muste lidae, a m ian owi cie M uste la pliocaen i ca, M us te la plio el'minea

Mart es w enzensis.

Pi erwszy z tych gat unkow - M uste la pliocaen i ca - nalezal do gr upy lasiczek

o drobnych wy miarach cia la, a pod wzgledern ogo lnego kszta ltu czaszki i poszcze

go lnych jej czesci zb lizal sie bardzo do dzisi ejszej la siczki M uste la nivalis L. Wy

razniejsza roznica zaznacza sie w w iekszej dlugoscl czaszki lasi czk i z W~z6\V, spo

wodowanej gl6wnie znaczniejszym wydluze niem sie czesci pyszczkowej tego zwie

rzecia . Niew ie lkie tez r ozrrice wystepu ja porn iedzy ta pli oceriska lasic zk a a M uste la

praenivalis Kormos, opisana przez Hellera i Kormosa z plejs tocenu Ni emiec i Wegter.

Drugi gatunek - Mustela plioermin~a - w ieksza od poprzed ri iej , typu dzisiej

szego gro nos taja M uste la er m i nea L., ma ta kze pokrew na sobie forme w pl ej st o

cenie Wegier i Niemiec w postaci M uste la pa lermi nea (Pete nyi) , T'a kze po rniedzy tym i

trzema ga tunkami ni e zachodz ily w ieksze rozn ice w budowie czesci czaszki.

Z trzeciego ga tunku - M ar tes wenzensis - znalazla sie w brekcji czaszka nie

m al w cal osci zachowana (pI. II , fig. 4), nadto przednia czesc czaszki d ru giego oso b

nika oraz pieknie zachowany fragme nt zuc hwy , Ksztaltem i znacznieisza wielkoscia

czaszka z W~z6w odbiega n iec o od czaszk i dzisia j zy jacej kuny Martes martes L.

Wi eksza jest dlugosc poszczegolnych zebow i ca lego ich szeregu, znaczn iejsza tez

wys okosc i tegosc zuchwy, na tomi ast zasad niczy ksztalt zebow jes t u obu ty ch ga

t un k6w kun pod obn y. Rozmia rami czaszki i zebow zb liz a sie kuna z Wezow do opi

sanej przez Zd an sky'ego kuny M aries palaeosinen sis (Zdansky) ze ztoz z fa una

hippa r ion owa pln.-wsch odnich Chin.

Roznice pomi edzy wszystkim i powyze j wyrn ien ion ymi Iorrn a rni . a od powiuda

jacy rni im dz isiaj zyj acy rni ga tunka m i sa ta k n iewi el kie, ze gdyby ni e oddz ie la l ich

od siebi e ta k dlugi ok res wyste powanla ic h w przyrod zie. mozna by je uw azac za

pod gatunki zyjacych dzisia j form .

P odobieristw o ich ze soba wskaz uje na bardzo wczesne, bo juz w mi ocenie,

us tal eni e pewnego zasa d niczego typu w obrebie niekt6rych lasicowatych, tak trwale,

ze typ ten n ie uleg t w iekszyrn zmia nom w przeciagu tak dlugiego ok resu czasu.
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OBJA$NIENIA DO ILUSTRACJI

Fig. 1 (p . 107)

117

Pomiar y czaszki M uste la : a-a dl ugosc podstawy potylicy, b-b dlugosc podsta
w ow a czas zk i, c-c dlugosc szeregu ze bo w , d-d dlugosc przedniej czesc i podniebienia,
e-e odleg losc d ojezykowych brzegow M I.

PI.

M ustela pliocaenica n . sp.

F i g. 1. Czaszk a, a z boku, b od dolu ; wi elk . nat.
F i g. 2. F r agment zuch wy ; X 2.
Fig. 3. F r agment zuchwy, od p rzodu ; X 4.

F i g. 4. F r agm ent zuchwy; X 4.

F i g. 5. F r agmen t zuc hwy ; X 4.
M uste la plioerminea n . sp .

F i g. 6. Czaszk a, a z boku, b od dolu; w ielk. n at.

P I. II

M ar tes uie nze ns ts n . sp .

Fig. 1. Zuchwa (a , b) odp r epar ow an a od okazu fig. 4 n a tej pl an szy : wielk. nat.

F i g. 2. F ragmen t p ol ow y zu chwy ; x 2.
Fig. 3. Fragment przodu czas zki ; wielk. n at.
F i g. 4. Czaszk a wraz z zuch wa, z boku ; wielk. nat.

Sl H CTflX

o HEKOTOPbIX KYHbMX M3 I1JIMOIJ;EHOBOYr KOCTHOYr BPEKl..{MM

B MECTHOCTM BEH:lKE

Pe 310Me

H a OCHOBaHl111 -rep enos 11 ' leJIIOCTeH o'rnpenapnpoaaaasrx 113 nJII10l.\eHOBOii

KOCTHOH 6p eK'-II1I1, HaH,l\eHHOH B MeCTHOCTI1 Benxc e 6JIl13b )l;31IJIOlllI1Ha, aBTOp zraer

on nc a a ne Tpex HOBbIX BI1,l\OB ceMeHCTBa Mustelidae, a I1MeHHO Mustela pliocaenica,

M ustela plioerminea 11 Mart es wenzen sis.

I1 epBbIH 113 HI1X - Must ela pliocaenica - npl1Ha,l\ JIe)lWJI K He6oJIbllll1M JIaCKaM

Vi 06I.I.\eH cPOPMOH -rep en a 11 er o OT,l\eJIbHbIX '-IaCTeH O'-leHb 6JIl13Kl1H coapeaeanoa

JIaCKe Mustela nivalis L. BOJIee OT'-IeTJIl1BOe pa3JIl1'-Il1e aasre-raerca B 60JIhllleH ,l\JIl1He

xe pe na JIaCKl1 113 MeCTHOCTl1 Beusce B CB1I311 C y,l\JIl1HeHl1eM MOP,l\bI. Taxne :IKe He

60JIhllll1e p a3JIl1"'!I1H Me:IK,l\y rrJI110l.\eHOBOH JIaCKOH 11 I'll ustela praenival is Kormos,

Orrl1CaHHOH r eJIJIepOM 11 Kopnourex (Heller 11 Kormos) 113 nneacrouena r epMaHl1l1

11 Benrpmr.

BTOPOH BI1,l\ - I'll ust ela plioerminea - 60JIhllle '-IeM rrp e,l\bI,l\yI.I.\I1H npanan

JIe)l{ I1T K Tl1ny coapeaeanoro ropaocraa Mustela erminea L. PO,l\CTBeHHOH cPOpMOH

.HEJIlIeTClI TO:IKe M ustela palerminea (Petenyi) 113 nJIeHCTOl.\eHa B eHrpl111 11 r epMaHl1l1.
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TaK)I{e 11 3Tl1 TpH BI1,gbI He OOHapY)l{HBaIOT KaKI1X Hl16y ,gb 60JIee 3Ha'{I1TeJIbHbIX p aa

JiI1,{l1ti B CTPOeHl111 -repena.

e OCTaTKOB TpeTbero BI1,ga - Martes wenzensis - B 6pe K'{ HI1 u ati,geH n O' ITII

nOJIHbIii -rep err (n JI. II, qmr . 4), a xpoxre r oro nep eztaaa '{ aCTb x ep en a npyron oc0611

II x opouro coxpannauraaca '{aCTb HH)I{Heti '{ eJIIOCTH. <pop Moii 11 60JIbw eti BeJII1'U1Hoi"t

xepen 3TOT OTJII1'{aeTCH HecKOJIbKO OT xepena coapexreaaon KYHI1l\bI Martes martes L .

H I1)1{HHH '{eJIIOCTb nsnue 11 60 JIee ~IaCCI1BHaH , a 3y 6bI II 3y6HOii paz; ,gJII1Hee y I1CKO

na exroa KYHI1l\bI , HO I1X rpop n a B OCHOBHOM o,gI1HaKOBa y ofionx BH,gOB. B eJII1'{I1Hoti

srep en a 11 3y6oB npl16JIl1)1{aeTCH KYHlIl\a 113 MecTHOCTH B eH)I{e K Martes palaeosinensis

(Zdemsky) 113 OTJIO)l{eHl1ti ceBep O-BOCTO'{Horo K I1TaH C rl1nnap l10HOBOII ¢ aYHoti.

Pa3JII1'{ I1H Me)l{,gy BCeMI1 nsnne ynoMHHyTbIMI1 ¢OpMa~1l1 11 COOTBeTCTBYIOllll1MlI

11M COBpeMeUHbIMI1 TaK He6oJIbWl1e, '{T O ecJII1 6bI He p a3,geJIHI0I11l1ti I1X 3Ha'{I1TeJIb

HbIti npoxreacy-rox BpeMeHI1, MO)l{Ha 6bI I1X C'{I1TaTb n o,gBI1,gaMI1 COBpeMeHHbIX ¢OpM.

3TO CXO,gCTBO YKa3bIBaeT na O'IeHb paanee YCTaHOBJIeHl1e cp enn KyHbl1X HeKO

Toporo OCHOBHoro rtr rta , KOTOPbIti ute nonaep ranca 113MeHeHl1IO B Te'{ eHI1I1 TaK rton roro

BpeMeHH.

EXPLANATIONS OF PLATES

PI. I

Mu stela pliocaenica n . sp.

Fig. 1. Skull , a side v iew, b bottom v iew; nat. si ze.
Fig. 2. Fragment of mandible ; X 2.
F i g. 3. F r agm en t of mandible. anterior v ie w ; X 4.
Fig. 4. Fragment of mandible; X 4.
Fig. 5. Fragment of mand ible; X 4.

Muste la plioerminea n. sp .

Fig. 6. Skull, a side v iew, b bottom view ; nat. size.

PI. II

Mart es u.enze usts n . sp.

F i g. 1. M andible (a, b) det ached from spe ci men f ig. 4 of t h is plate; na t. size.

Fig. 2. Fragment of half a m andible ; X 2.
Fig. 3. Fragment of skull, anterior v iew; nat . si ze.
Fig. 4. Skull with mandible, si de view ; nat. size.
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