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FROM WE;ZE

Study on the Ter tiary ho ne 'bre ccia fauna
fro m Weze near Dzialoszyn in Poland

PART XIV*

Austract . - A description is here given of the bone rem ains of a Pliocene por
cupine, id entified as H ystrix pr i m igenia (Wa gner ), found at Weze near Dzialo
szvn and h er etofore r ecorded from Pikermi (Greece) and Roussillon (France). An
analysis of the lower mo lars sh ows certai n sim il arit ie s in the enamel stru cture
w it h H. si valens is Lydekker, described f ro m the Pliocene of India (Siwalik Hills)
an d that of the living H . cr is tat a L . Differences in st r uctu re of ou te r en amel
loop s, particularly those of the upper molars, the presence of acc es sory ele ment s
in th e cr ow ns of th ese mol ars (in the post erior parts of' teeth) might po ssibly be
suggestive of a new sp ecies. Nev erthel ess, in spit e of in complete m aterial , a num
ber of features id entica l with those in H. prim ig enia postu late the assignment

of th e Dzialoszyn f orm to .t h a t species.

INTRODUCTION

The porcupine remains were discovered, together with a varied fauna
of insectivores, other rodents and Iarge hoofed and carn ivorous mammals,
within an old karst doline in the Zelce hill near the village W~ze (Sa m
sonowicz, 1934). A fragment of :skull was etched out fro m the previously
exploited calcareous breccia, The other he re considered rema ins were
di scovered in 1955 in the same d eposits 'by members of Ithe staff of the
Palaeozoologica l Laboratory at the Wroclaw Un ive rsi ty . All the specimens
belong to the collections of the M uzeum Ziemi (Museum of the Earth)
in Warsaw.

* Parts I-V - see Acta Geol. P ol., vo l . II-V/1952- 55; p ar ts VI-X III - Acta
Palaeont . Pol., vol. 1-V/1956-60.



320 ANDRZEJ SULIMSKI

The first mention of the probable .presence of genus Hystrix sp. ,
based on 'Some fragments of indoors, is found in a paper Iby Samsonowicz
(1934, p . 158). The remains of that animal have not, thus far, been
described from Tertiary or Quaternary faunas of Poland. Hence its
occurrence at W~ze constitutes the rfir st in Poland, and the third in
Europe, Pliocene site with representatives of Hystricinae.

The present paper has been prepared at the Palaeozoological Labo
ratory of the Polish Academy of Sciences :in Warsaw, with Professor
R. Kozlowski as its Director. Through the courtesy of Mrs T. Czyzewska
of Wroclaw the writer had the opportunity of comparing his material
from the W~ze breccia with materials of the living Hystrix cristata L.,
k indly loaned by the Zoological Museum of Wroclaw. 'Ack nowledgem ents
ar e due to Mr W. Sicinski, a laboratory assistant of our Institute, for
the excellent 'pr eparation of the here described remains, to Miss M. Czar
nocka for doing the photography, and to Mrs J. Humnicka for the English
transbation of this paper. Text- and plate-figures are Iprep ared by the
writer.

DESCRIPTION

Order Rodentia Bowdich, 1821
Family Hystricidae Burnett, 1830
Subfamily Hystricinae Lyon, 11907

Genus Hystrix Linnaeus, 1766

Hystrix primigenia (Wagner)
(pl . I , fig . 1- 3; pl. n. fig. 1-5; text-fig. 1-4)

1848. Lamprodon primigenius Wagner; A. W agner, Urweltliche Saugethiere..., p.37'},
pl, 4 '(12), fig. 7,8 (fide M . Schlosser, 1884, and Ch. Deperet, 1890) .

1360. Lamprodon primigen iu s Wagner ; A . Wagner, Neue Beitrage..., p. 129, pl. 5,
fig. 12 (fide M. Schlosser, 1884, and Ch, Deperet, 1890) .

1384. Hystrix primigenia Wagner ; M. Schlosser, Die Nager..., p . 45-46 (27-28).
(non Hystrix major? Gervais).

1890. Hystrix primigen ia Gaudry (sp, Wagner); Ch, Deperet, Les animaux
pliocenes..., p . 43-47, pl. 4 (7), fig . 12-16 (non Hystrix r eiossa Gervais).

Mate7'ial. - Specimen No Rod. 1, a fragmentary palate with the right
p4-M3 and the left Ml,-M3; specimen No Rod. 2, fragment of mandible
lacking the incisor, the ramus ascendens of the coronoid process and the
remaining articular processes, with preserved P 4-,M2; specimen No Rod. 3,
lower milk premolar; specimen No Rod. 4-6, two lower and one upper
incisors, incomplete. The just mentioned specimens belong to three or
four individuals of different age .
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Dimensions (in mm):

Length of palate . .appr ox.
Average width of palate m easured between lingu al borders

of molar s . aPlPr ox.
Length of P 4-M3 .
Length and w idth of: P4

Ml
M 2
M 3

Antero-p osterior w id th of upper in cisor
Lingu al-labi al w idth of sa me
Width and height of ch oanae internae
Length of P 4-M2
S uppose d length of P r M ;j (IV1'1 being measu r ed along the

alveoles) .approx .
Len gth and w idth of : P 4

Ml
M2

M 3 . approx.
Ante r o- posterior w id th of low er incisor
Lingual-labial width of same

321

55.0

15.0
45.5

13.2/11.3
11.0/10.0
11.0/10.0
10.0/ 9.0

8.5
6.5

20.0/25.0
36.0

47.0
12.4/ 9.7
11.7/11.2
11.7/11.2
10.0/ 9.7

8.8
7.0

Description. - Skull and upper teeth. The dosed sagittal suture of
pa la te and slightly W OI'll teeth s uggest that the skull lbelongs t o a young

Ld.1.

t.d. e.

IV III

1.0 .

s.c .

s.m.

Fi g. 1. - Structure pl an in p4, f rom top: I-V r e-entrant fold s, 1-6 lobes, s. a.
anterior su lcus, L a. ante r ior lob e, s. med. m edian sulcus, i. d. c. ce n tral dentine

isl et , i. d. L l ab ial den tine islet.

adult! individuals. Tooth-rows mutually parallel. Teeth strongly differen
tiated W4 being ithe largest and M 3 the smallest), highly hypsodont ,
labially hook ed .

1 Th e t erminology in resp ect to individu al age afte r Jackson (1928).
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In P :' (fig. 1) the crown ,is composed of two par ts: the anterior
consis ts of four lobes, of which one is on t he lingual side, the other three
on the labial ; t he posterior consists of an arched field of dentine an d two
dentine isle ts - the ce ntral (L d .c.) and the labial (L d . 1.). Labially the
tooth with five re-entrant folds. The labial re-entrant fold III is connected
with re-entrant fold on the lin gual side of tooth and formed a medial

A

o

B

E

c

F
Fig. 2. - Hypothetical s tage s of t he wea ring d ow n i n p~ : A " im m at u re - you ng "
st age, B "you ng" , C "you n g- ad u lt", D " adu lt", E "ad u lt- old", F "ol d " ; app rox . X 2.

sulcus (m. s.). Th e an terior lobe (1. a.) between re-e ntrant fo ld I and the
ante r ior r e-en tran t fold is strongly developed and turned towards the
front. The lingual lobe of the an ter ior portion of rt:ooth (1. 19.) of the same
size as the ante r ior.

A hypothetical development line (fig. 2), not based on serial thin
. sect ions , but on a ser ies of reconstructions representing the supposed six

successive stages of the we aring d own of P ", shows changes affecting the
patter n of 'enamel loops and dentine fields, also thos e in the mutual
r elation s of the anterior and pos terior portions of rt:he tooth an d of the
various ename l fol ds, depending on the extent of wear.

M! and 'IvP .- each composed of two parts: the anterior consists of
two re-entrant folds, of which the labial is perpendicular to the lon g
axis of te eth, while the lingual is oblique and turned to the front; the
posterior displays a structure resembling that of ithe posterior part of P '~.

Within th~ dentine fie ld on the anterior portion of th~ crown there is an
elongate enamel islet, either uniform or ,bifurcating.
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M 3 with smallest dimensions, oval-shaped , with the greatest antero
labial - postero-lingual diameter. In spite of the slight degree of wearing
in the posterior portion of the crown this tooth shows some similar ities
in the structure of its anterior portion with M1 and M 2 • The post erior

cl

(J c

e

D
F ig. 3. - Structure of incisor s: a upper in cisor on labial ,side, b the same an
lingu a l side , c cross se ction of upper incisor , d lower incisor on labial side, e the
same, on lin gu al side, f cross sec tion of low er in cisor; nat. size (sp ecimen Rod. 4- 6).

portion of the crown, however, 'provided with numerous and unworn
cu sps, res embles that of :NP in Hyst1"ix cris tat a L.

Th e lingual re-ent r ant folds of all t eeth are obliquely turned t owards
the front and terminally slightly bifurcated , while the labial r e-entrant
folds are subparallel to the long axis of teeth . The lingual parts of
r e- entrant folds III and IV are distinctly turned 'baokwards (fig. 1).

The upper incis ors are stout , strongly curved . Pigmentation of ename l
fa in t yellow, frequently gr ey or somewhat pinkish. Th e hand of ename l
on the labial sid e involves slightly more than two thirds of the lateral
surface of tooth, that on the Iingual side slightly less .than one thi rd. In
cross section the incisor ova lly triangular (the ename l sid e semicircular).
The enamel surface with extremely delicate, elongate grooves, discernible
in oblique light. Th e 'enamel it self compact, secondarily cracked (fig . 3 a-c ).

Choanae internae broad on the palatal side, and posteriorly in the
shape of a high , rounded and even-s ided triangle. Greatest diameter runs
dors o-ventrall y . Two cavities observable -in the maxillar bone above the
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ri ght tooth-row (pl, I , f ig. 1 a- b ): the anterior one is large (a ), oblique ly
placed above the con tact of ]\,P and M 2 (foramen sphenopal at inum ): the
posterior 'on e is small (b) , situate d above M 3 (foramen alveolare M 3).
A vestigial juga; arch (processus jugalis ossi s maxillaris) (pl, I , fig . le)
occurs above ~H, t urned slightly towards the fron t and the labial side
of dhe upper jaw . A wide , gently descending depre ssion stretches above
this process forming the antero-lateral part of the m axilla.

M2 p
4

Fig. 4. - Alveole pattern
in m an dible, sche matically;

nat. size.

Fi g. 5. - structure of P 4, sche 
matically: a on labial side , b on
li ngu al side, " Il l " low er (acces-

sory) groove; app rox . X 2.

Mandible (pl . Il, fig . 1-5) . Fragment of m andible la cking M:1, but with
its alveoles preser ve d : two anterior one s (small) and one posterior (large
and round). A sim ilar pat tern in the arrangement of alveoles oc curs in
the place of P a , but the other w ay about. Each of the ream aining teet h
has 4 al veoles", the anterior-lingual and the posterior-labial roots being
stronger t han the anterior-labial and poster ior - lingua l ones (fig. 4). The
m olar s, P, excepted, are quadrate w ith low crowns (the d egre e of wear ing
d own be ing co ns iderably st ronger t han that in u pper teeth).

The occlusa l su r face of m olars is coated by an outer band of enam el
of more or less un iform t hickness and enamel isle ts occu r within t he
fi eld of den tine . In tM1 t here are f rom 5 to 6 isle ts, in M2 there are G.
Some of the isl et s, particula r ly so the an ter ior ones, have a tenden cy to
bifurcate. In teeth which are m ore worn, the number of enamel is lets
may possib le incr-ease !to 6-7 on M1and 7-8 on M2 .

P , is w it h the crown twice as h igh , nearly ri ght-angled. The labial
r e-ent ran t fold, directed obliquely back wards, r ea ches t he base of the
crown. Lingually t wo others (Il and HI) occur still o pened up. Abou t
1 m m lower down; between them, we m ay observe the lower groove on
t he lingual side of t he crown surface (fig. 5 " Ill" ). P osterior por tion of
tooth, with internal enamel islet of re-entrant fold IV, delimited from
the anterior par t of crown b y a labial re-entr ant fold turned backwar ds

2 The alveole pattern on th e m and ible could be examine d, since during
treatme nt in acet ic acid th e t eeth were se pa rate d fr om the mandibular bone.
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and iby the lingual re-entrant fo ld HI , which is parallel to the long axis
of tooth. An a rc uately curved en amel isl et occurs within the field of
dentine in this tooth. A vestigial loop of enamel (pl . 11, fig 5x) suggests
the presence of a smadl tan te r ior islet or a v estigial anter ior r e-entrant
fold I.

The lower inci sor (fig . 3 d- f) less st rongly bent, with similar structure
of the 'band of enamel and analogous t ransverse section as in the upper
incisors.

In a d etached p remola r (pl. 11, fig. 1, 2) with sligh tly smaller
dimensions, structure of the band of en amel resembles that in the mandi
bular ,P 4. A vest igial islet of e namel on the dingual sid e possibly suggests
a n uppe r m olar. The high crown and the p oor ly differentiated roots 
to j udge from the outline of the broken off m ated part - indicate that
this is a milk tooth.

The long b ones of this animal are thus far unk own.

C OMPARISON OF FOSSIL REMAIN~ OF HYSTRIX PRIMIGENiIA (WAGNER )

FROM WE;ZE WITH LIVING REPRESENTATIVES OF HY STRICIDAE BURNETT

On the size of the cohlected fragments, and the Theridomys-pattern
of the t ooth structure, they are r efe r able to the g en us Hystrix Linnaeus
of the subfamily Hystricinae Lyon. Hence , the present writer does not
d iscu ss here any of the forms belonging to the family Erethizontidae
Thom as . These differ in smaller di m ensions and a different pat tern of
d entition. Neither ca n any members of the subfamily Atherur in ae Lyon
be he re t aken into account, since the to tal length of the upper and lower
tooth-ro ws in these forms does n ot , as a r ule, exceed 30 mm, while t he
tooth-pattern, di spl aying a varying degree of brachyodontism, differs
distinctly fro m the pla n of tooth str ucture fo und in Hystricinae. A com
parison has, therefore, b een made of the fossil remains fr om W~z·e with
Hystrix cristata L., H. africae-australi s Peters and H. subcristata Swinhoe .
These three recen t species differ funda men ta lly from one another in tooth
structure, slightly d ifferent appearance of the n asal 're gion and diff erences
of o uter morpholog y . The len gt h of tooth-rows agrees on the whole (see
tbl . 1). They diffe r distinctly from the fossil We,ze porcupine not in
d ime nsions only, but likewise in spe cific pattern of the .en ame l loops of
m olars . Since t he recent m ate rial of H. ajricae-australis and H. sub cristata
wa s not accessible to t he writer, h e was unable to car ry out a closer
analysis of the ir denti tion or to compare them with t he fossil represen
tative of t he We,ze species.

The Wr:;ze specimens resemble the r ece nt Hystrix cristata in the
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general structure of the first and second upper and lower molars . The
structure of P " - size excepted - is essentially different. The Ungual
lobe (1. 19.) of the anterior portion of that tooth in the recent porcupine
is considerably larger, this being most lik ely connected with the complete
r eduction of the ante r ior lobe (l. a.) in the rec-ent form. Distinct di ff-erences
are al so observab le in the posterior port ions of m olars in H. cr isuita w here
the central islet of dentine (in 'an unworn tooth) is connected into one
whole with the dentine islets of the labial and lingual lob-es of enam el,
and at a Iater stage of the wearing down produ ces one or two islets of
ename l. In the fossil W~Ze form, on the other s ide , the field of dentine
of the analogous tooth region is strongly arched and involves the central
and the labial isle ts. In an unworn tooth this .prod uces two re-en trant
folds IV and V, while in an older tooth - two or three Islets of enamel.
The las t upper m olars of both species are similar , except that in the
f.ossil form the long axis of this t ooth is directed somewhat antero
labially - post er o-Iingually . The lower dentition in H. cr istntu is con
side rably more d elicate. Moreover its P -1 is not on ly 'Smaller (though in
an old in dividual it n early attains the size of that in H. primigenio.), but
more d istinctly triangular too and its roots, particularly the posterior
ones, differ so markedly from Ithe molar and premolar roots of
H. pruniqenui from W~iJe that there is no difficulty at all to distinguish
a recent porcupine tooth from that of W~ze. Further comparisons of the
lower t eeth do n ot show any fundamental differences, except that the
number of enamel islets on molars of the Iiving form is never more
than 6, while in t he fossil t-eeth from W~ze, Pikermi and Roussillon ther e
may be as many as 8 of them.

COMPARISON OF FOSSIL REMAINS OF H . PRIMIGENIA (WAGNER) FROlvI

W.E;ZE WITH OTHER FOSSIL REPRESENTATIVES OF HYSTRICIDAE BURNETT

Two main groups may be differentiated among the whole family of
Hys tricidae, practically from the very beginning of the Neogene. They
differ in the" length of tooth-rows , mcdifications of the Theridomys
-pat tern and in the brachyodontism or hypsodontism of crown. To the
first group belong all the forms includ-ed into th-e subfamily Hystricinae
Lyon . In addition to size, these are character ized in t he first place by
the hypsodontism of molars. They are represent-ed by large Pl iocene por
cupin es such as Hystrix primiqenia (Wagner) from Pik ermi, Roussillon
and W~ze, H. rejossa Gervais from P errier and Montpellier (though some
authors believe this species to be early Pleistocene in age), H. etru sca
Bosco from the upper strata of Val d'Arno (ea rly Pleistocen e), H. leucrurn
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Sykes, likewise from the Lower P le is tocene (the P injor ,beds in the
Siwalik Hills of India) , the Pliocene H. sivalensis Lyd ekker (Dhok
Pathan also in the 'Siw alik Hills), t wo fo rms d escribed fr om South Africa :
H. major Green wood and Xenohystrix crassidens Greenwood (Mak apan
Valley, the Australopithecus prom eth eus horizon, equivalent of Villa
Iranc hian ), Moreover, to t his group are l ikewise referred small forms of
the ge nus Hy str ix L. presen t in the Oligocen e: the doubtful " H." lam andin i
Filhol (Phosphorites du Quercy) and the .Miocene H. su evica Schlosser
(Hader n ear Dinkelscherben, Salmend ingen and Dinotheriensande), as
w ell as the sm aller -sized H. bessarabica Rj abinin firom the Pliocene oE
Bessarabia (Taraklia beds) and H. hirsutirostris Brandt from the ear ly
P le istocene of Bavaria. The dast n amed species as well as a number of
ot her specifically indeterminat e forms constitute a kind of t ransition
to t he r ecent Hystr icinae Lyon. All the above m entioned spe cie s of the
genus Hystrix L. are char ac teristic .by the more or less conspicuo us
hypsodontism of m olar 'crowns, .and on the whole, b y the st rong
development of the ir roots.

To t he other g ro up belong all the forms included into the subfami ly
Atherurinae Lyon . In addition to smaller dimensions, they are
distinguishable by the varying <brach yodontism of the molar crowns.
Besides recent genera of this subfamily forms such as Siuacantiuon
conip iictu us Colb ert vand Hyst rix lagr eHi Lonnberg, are also r ef erable
to this group (see tbl. 1). The former has been discovered in the lower
Siwalik beds a t Chinji, the latter in P ontian beds (Honan, North China).
These two speci es , as has been correctly pointed out by Landry (1957),
differ very distinctly fr om Hys tr icinae Lyon, n ot only in smaller dimen
sions of the tooth-rows, bu t in the first p lace in different tooth structure
and the brachyodontism of molars .

When comparing the ,W f;.ze remains with the typica l form Hy str ix
prim igenia (Wagner) fr om Pikermi and Roussil lon, the only observable
differences ar e those in the occlusal pattern of both - the lower and
the upper jaw . This is p art icular ly stressed by the accessory isl ets of
dentine in the Wt::ze forms, as well as by t he sligh tly diff er ent number
of enamel islets and b y t he sp ecific pattern of st r ucture in the upper
premolar . Thus the outline of teeth, though different in everyone of the
three represen ta tive s of this species, is of no great significance h ere. This
feat ure may safely be r egarded as a highly v ar iable character (varying
deg ree of the wearing down of te eth). Four grooves (re-entrant folds) are
observable on the labial side of the upper molars of H. pr iTnigenia _ p 4
included - while in the Wf;.ze specimen there are 5 grooves in P " as
well as in the remaining Death. On the ibas is of t he preserved unworn
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loops in the Pikermi porcupine , it may b e supposed that there are as
m any as 7 (tho ugh 6 are m ore common), somet imes even 8 islets of
enamel. Hystrix primigenia (Wagner ) from Roussillon is ch aracterized
by better di ff erentiation of the size of teeth, in that M3 is t he smallest
on e an d growing r:arrower towards t he back. The number of the isle ts of
enamel on the molars of t hat form neve r exceeds 7. Perhaps, when the
teeth are mor e st r ongly worn down, the number of the e n amel islets may
be up to 8, b u t t he writer has fail ed to asc ertain this in the figures of
Deperet TlBsu). P ,I differ s from t he We, 7Je premo lar in m or e distinct
n ar rowing folds of its anterior portion. The posterior portion of that
tooth has no t Ibe en distinctly fig ur ed by Deperet (L c., p l. 4-7 , f ig . 12);
apparently it stro ng ly r esembles an alogous parts in the Wezeand P ikermi
specimens. The number of roo ts in :Nb lan d t he alveol e p at ter n are
identical in b oth forms.

In w hat the st r uctu r e of the skull is concerned, Hy strix primigenia
co mes, according to Schlos ser (1884) , n earest to H. cristata L. These two
forms, however, differ di stinctly in the p osition of the sphe nopalate
for-amen. Owing to the fragmentary state of ipreserv ation of the W~ze

skull, it has n ot , unfortunately , been possible to make closer comparisons
in this respect,

In sp ite of som ewh at smaller dimensions, Hus trix sivalens is Lydekker
r esembles the Wf;.ze form, panticularly so in the p attern of the e namel
loops on M1 and Mo2 . This similar ity is well discernible on the premolar
of theWeze specimen as this tooth is relat ively ,lit t le worn. It is interesting
to note that a detached milk tooth (specimen No Rod. 3) is very n early
identical with t he mol ars of t he porcupine from the Siwalik Hills in
respect toe the size and the pa t tern of the enamel Ioops. ThE: lack of
f igures of the occl usal surface of t he m axillar .teeth in a yo ung individual
from the Siwalik Hills (Lyd ekker, 1884, fig . 5) renders closer comparison s
imp oss ibl e.

Hystrix cf . subc ristata Swinhce , described from the e arly P leis toc ene
of North ern Chin a (Choukoutien, Shansi and elsewhere) by Pei (1936),
Te ilh ar d de Chardin (1936, 1941) and You ng (1934), does not d iffer to any
great ex ten t from th e liv ing H. cristata L. Hence, also its comparison
with the fossi l porcupine fr om We,ze bears the same character as that
of H. primigenia (Wagner) wi th H. cristata L . generally speaking.

A primitive character, common to practicaldy all the Mio -Pliocene
specie s of Hy strix L . is the distinct d iff er en ti ation of roots in all the
m axillary and mandibular teeth . In th e recent H. cristata t he lower
pr emolar e . g. has one deep and sligh t ly bifurcated alv eole (of a m ature
individual), the posterior roots being intimate ly fused. Together with the
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T ab l e 1

Measure me nt s of upper and low er dentiti on in recent and foss il Hyst r ic in ae , inclu d ing tw o r epresentatives of Atherur inae

A . SUL IMSKI . T BL . I

- ~--- -- --- --- - - - - ---~- --

H Y S T R I C I 1'1 A E A T H E R U R I 1'1 A E
-

Hyst r i x primigen i a H y stri x p r imigen ia Hystri:l: pr imigenia Hyst r i x major (?) Xe n ohystrix cra ssidens Husir ix si v alens is H yst r i :r. cr is t at a Hust r i x africae-aust r ali s H y st r i x cf. su bcr is t at a H ystri x lagrelli Sivacanth ion com p licat as
T e e t h (Wagn er) (Wagner) (Wagner ) Greenwood Gr eenwood Lyd ek ker Linnaeus P e ters Swinhoe L orm berg ~olbert

Wf;ze near Dzial oszyn Roussillon P ikermi Makapan Valley Makapa n Valley S iw al ik NW- Afr ica S-Africa N-China 1'1-China, Honan Si w alik (Ch inji)
Lower-Middle Pliocene Middle Pliocen e Lower P liocene Villaf ranchian Vill afranchian M iddle Pl iocene Recent Recen t Plio-Plei st ocene Pliocene , P ontian Upper Mi ocen e-Lower Pliocene

-
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L B L B L B L B L B L B L I B L I B L I B L I B L I BI

11 11 11
-, I

-- -

p l - MO 45.5 - 41.0 - - - 29.8 - 36.0 30.0 - 38.5 28.0 - 32.0 20.5 - 22.0 -
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I 8.5 6.5 - - 8.0x - - - 11.5 -1 2.0 10.5 - 11.0 - - 7.3 - 8.0 7.0 - 7.1 6.3 - 8.5 6.0 - 7.4 - - - - - -

- -

p ' 13.2 11.8 - - 12.0x 11.6x - - 12.0 12.0 - - 8.5 - 10.5 8.0 - 9.0 8.2 - 11.0 7.3 - 10.5 6.0 - 10.0 5.5 - 7.5 5.1 - 6.0 4.5 - 5.5 - -

- -- -~- - - -
--~~- - .

M1 11.0 10.0 11.2x 11.0x 10.0x 1O.5x - - 10.5 - 12.5 12.0 - - 7.2 - 8.0 7.0 - 9.0 7.3 - 9.5 7.0 - 9.0 7.0 - 7.4 6.5 - 7.3 5.1 - 5.3 4.5 - 5.4 - -
~--~-- - - ------ - - - --- - . - - ._-- - ---- ----- -- - -

M2 11.0 10.0 11.0x 10.0x 9.7x 1O.5x - - 11.5 - 13.0 12.0 - - 7.4 - 9.0 7.0 - 9.0 6.5 - 9.0 7.0 - 8.5 7.0 - 7.4 6.5 - 7.2 5.1 - 5.3 4.1 - 5.2 - -
- ---- - - - - ~~---.

MO 10.0 9.0 - - 9.7x 9.7x - - - - _. - 6.6 - 8.5 6.0 - 8.0 8.0 - 9.0 6.5 - 7.5 6.0 - 7.0 5.5 - 6.5 4.1 - 4.8 \. 3.5 • 4.3 - -

P , - M ; 47.0 x 45.0 42.0x - 56.Ox - 32.5 - 38.5 32.6 - 40.0 32.5 - 37.0 22.0 22.0x

M , - Mo 33.5x 32.5x 31.JX - 42.0x - 24.8 - 28.2 24.5 - 30.0 25.0 - 27.0 16.0 -
-

M, - M2 23.5 22.5x 20.0x - 28.5x 19.0 16.5 - 18.5 15.8 - 20.0 16.0 - 18.0 10.0 11.0
.- - - -

I 8.8 7.0 - - 8.5" - - 8.0 - - - - 6.5 - 7.5 6.5 6.2 - 8.0 5.0 - 7.0 - - - - - -

P. 12.4 9.7 11.5 10.8x 12.0 9.8" 13.0 9.5 14.0 - 17.0 12.0 - 13.5 - - 7.8 - 10.5 7.0 - 8.0 8.2 - 1(1.0 6.0 - 8.0 7.5 - 10.0 6.0 - 8.2 5.0 - 6.0 5.0 - 5.2 6.1 -
---- .

M, 11.7 11.2 11.5 10.0" 11.0 10.0x - 9.5 14.0 11.0 10.0x 9.5" 7.8 - 8.5 7.0 - 8.0 7.5 - 9.5 7.2 - 8.0 7.4 - 9.0 6.0 - 8.0 5.0 - 6.0 4.0 - 4.5 5.3" 4.4x

-- - ---

M2 11.7 11.2
11

11.0 10.0x 11.0 10.0" - - 14.5 11.5 9.0" 9.0" 8.7- 10.0 7.8 - 9.5 8.3 - 10.5 7.0 - 8.2 9.5 - 9.0 7.0 - 8.0 5.0 - 5.7 5.0 - 5.5 5:2x 4.4x

M" 10.0" 9.7"
11

9.0 8.2" 9.0 8.8" - - - 10.5 - - 8.2 - 9.5 7.5 - 9.0 8.5 - 10.0 6.0 - 7.7 9.0 7.2 4.2 - 5.0 4.0 - 4.5 - - I
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fai ntl y marked an terior ro ots they form the so-call ed papilliform roots.
The weak differentiation of roots in this spec ies is still b etter discernible
on the remaini ng molars, pa r ticularly so in those of the maxilla. Well
developed alveoles are observable in nearly all the m ore primitive and
older forms, similarly as in all forms of the subfamily Atherur inae Ly on.
In t he Oligocene form "H". lam andini Filhol, P 4 an d M3 are provided with
three alveoles , whil e the remaining teeth ha ve e ach four alveoles. An an a
logou s pattern of alveoles also occurs in specimens from W~ze, Pikermi
and Roussillon, as well as in species such as H. sivalensis, H. rejossa
Gervais, H. m ajor (?) Greenwood and Xenohystrix(? ) crassidens Gr eenwood"
(Lydekker, 1884; Greenwood, 1955; Lan dry , 1957).

Sivacanth ion com plicat us Colbert , al ready mentioned hereabove,
displaying a most in tr icate structural p attern of re-entrant folds and
loops , resembles H. primigenia (Wagn er ) from We.ze in the gener al ou tline
of the surface of wear on the molars only. In t he posterior portions of
crowns of M1 and M2, the band of enamel be tween re-entrant folds I
an d II may perhaps be consi dered as bearing some analogy to the accessory
central and labia l cusp on t he upper molars of the fossil form from
Weze . Hence the structure of these teeth d isplays closer alliance with the
subfamily Hy stricinae Lyon. The br achyodontism of the molars of
Sivacanthion Colbe r t is of course an important differ ence in the se f or ms.

The comparison of the We.ze re mains wi th Hystrix re fossa Gervais is
made difficult by the unsatisfa ctory state of preservation of this last
spe cies, it s incomplete descr iption and differences in the degree of the
wearing down of teeth. H. r ejossa has been, on the on e hand, regarded
as the only late Plioce ns specie s (Schlosser , 1884), on the other hand
as iden tical with H. majm' Gervais which approaches H. primigenia (Wa
gner), (Deperet, 1890). At present , together with H. etrusca Boseo, it is
referred to the Vi.llafr anchian hori zon (Boseo, 1898; Landry, 1957; Zeuner,
1959). In the opinion of some authors H . refossa, H. etrusca and H. leu.
crura represent the transit ion evolutionary stages t o the recent porcupine
species of H. cristata L., and perhap s H. hirsutirostris Brandt (Deperet,
1890; Landry , 1957).

Hystrix etrusca Bosco, alread y by Major (1878) identified as Hystrix
sp. , does not, in the size and morphology of dentition, differ much from
H. rejossa Gervais. The oth er species from Euro-Asia, such as H. lecrurc
Sykes (Mat thew, 1929) and H. bessarabica Rjabinin (1929 , p. 112-115 ,
pl. 10, fi g. 1, la), differ from H. primigenia (Wagner) in srnaller dimen-

3 An interpr etation of the uncertain systematic posit ion of the two just name d
species is given he re later.

4 Act a P ala e ontol ogica Polonica Nr 3
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sions, A more detailed analysis of the upper dentition in H. bessarobica ?
and a comparison with the specimens from Wr;:ze, as well as with the
drawings of H. primigenia (Wagner) from Pikermi, show that there are
great similarities in the tooth structure and in the general morphology
of the skulls. In spite of differences in the wearing down of teeth in
Taraklia and Pikermi specimens, the struoturo of P " is identical. The
same concerns the pattern structure of the molars, especially M 1 and l\'f:l

in the specimens from Pikermi and Weze . The latter differs only in the
structur-e of P" , chiefly by the presence of the anterior sulcus (a. s.).

Observations of some specimens of living Hystrix cristata L. in the
different growth stages show that the number of islets and of enamel
folds on the premolars and molars in this species is inconstant, fitting
into individual variation. This concerns the enamel folds, too.

It seems that a Pikermi form, of smaller size, however, also occurs
in the Taraklia fauna.

The South-African species Hystrix major and Xenohystrix crassulens
(see tbl. 1), referred to hereabove, constitute supplementary material
toward the knowledge of the thus far described Hystricinae faunas from
the Old World. The first named of them, represented by a fragmentary
mandible with preserved premolar and vestigial first molar, is apparently
similar with H. primigenia (Wagner), This resemblance is suggested not
by dimensions of teeth only, but by their enamel pattern too , particularly
so on the premolar. This tooth likewise resembles the premola rs of the
form from 'Pikermi and Roussillon, and even those of the species
H. siuclensts Lydekker. Xenohystrix crassidens could reasonably b-e
considered as a new species if it were not for the upper dentition, which
displays similarities of structure wi th that of H. primigenia. The large
mandible, however, (the premolar attaining a length of up to 17 mm)
and r obust incisors (with diameter of 11 mm), do not supply adequate
evidence for the establishment of a new genus. Hence the writer thinks
the assignment of this form to Hystrix crassidens (Greenwood) as more
justifiable. The lack of figures of the surface of wear on molars of this
species does not allow a closer comparison with the remains from W~ze

and from other localities of H. primigenia (Wagner).

The description of Hystrix astasobe , the first fossil porcupine from
North Africa, given by Bate (1951), was based on a very badly preserved
fragment of skull. Hence the systematic position of that form is quite
uncertain . Most likely the skull bel onged to a date Pleistocene porcupine.

4 Based on photocopy of Rjabinin's paper (1929), kindly sent by Dr L. 1. Alek
seeva fro m Moscow.
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On evidence of the present distribution and m ode of life of the whole
Old World subfamily Hystricinae, it may be postulated that H. primigenia
(Wagner) , and all the related fossil porcupines of Europe and Asia, had
lived during th e Pliocene in ve ry similar life environment. The northern
r ange of their distribution may simultaneously be shifted 10-12 degrees
farther nor th, t o the 50 or 52° North latitude in Europe, in Asia 40° or
even more . The climate of that time must ha ve been much warmer too
tha n that now p revailin g there, the mean ann ua l temperature prob ably
attain ing 20°C above zero, .possibly even more .

Hystrix primigenia, similarly as the living Africo-Asiatic porcupines,
must have lived in a mountainou s steppe-desert environment (the Bush,
th e Savannahs), whose common haunts were the abandoned hiding places
of sm all carnivores or natural crevices and caves. Since these animals
lead a "so litary" life, it is not surpr ising that their fossil remains are rare
and mea gre.

PHYLOGENETIC CO NCLUSIONS

The ancestry of Hystri x primigenia (Wagner) and of its allied forms
is st ill an open question. The very few r epor te d finds of fossil porcupines
and still m ore so the incompleteness and unsatisfactory state of preser
va tio n of .t he ir r emains render impossible any wider approach to that
proble m . The descent of typical porc upine s of the genus Hy strix L. di
rectly from Miocene European forms seems v ery improbable. It is
possible that H. primigenia (Wagner)) is a link in the evolution of the
highly specialized lineage (with high hypsodontic crowns), originating
probably in Central Africa. This wo uld be suggested by the remains
of a closely allied species H. major (?) Greenwood a nd H. crassidens
(Greenwood), r eported from the Austmlopithecus prometheus beds. Some
evidence is available indicating close genetic connections with the su b
fa m ily Atherurinae Lyon (Sivacanthion complicatus Colbert). Probably
in the early Miocene or even earlier the evolutionary Iine of Hystricinae
Lyon separated from the structurally primitive subfamily Atherurinae
and was specialized under different environmental conditions.

Palae0200logical Laboratory
of the Polish Academy of Scie'71J::es

Warszawa, March 1690

4'



332 ANDRZEJ SUL IMS K I

REFERENCES

ABEL. O. 1922. In der Buschsteppe von P ikermi in Attik a zur u nteren Pliozanzeit .
In : Lebensbilder aus Tierwelt d er Vorzeit, 2, 75-165, J ena.

BOS CO, C. 1898. Hystrix e t r us ca n, sp. - Palaeont . lta lica, 4, 141-153, P isa-Siena
(fide : Landry, S. 0 ., 1957).

COLBERT, E. H. -1933. Two new roden ts from the Low er Si w aiik beds of I ndia. 
A me r . Mus. No v it ., 633, 1- 6, New York.

DEPf::RET, CH. 1890. Le s animaux pliocenes du Roussil lon, - Mem. Soc. G eol.
Fran ce, Paleont., 3, 1-152, Paris.

GAUDRY, A. 1862-6 7. Les animaux fossil es de l'Attique d 'apres les r echerche s
f ait es e n 1855-56 et en 1860 sous les auspices d e l 'Academie des Sci ences.
1-474, P aris (fide : Dep ere t , Ch ., 1890).

GERVAIS , P . 1848-52 . Zoologie et p aleontologie Irancaise, I-Ill. 2 ed ., Paris .
GREENWOOD, M. 1955. F ossil Hystr icoide a from the Makapan valley, Tr ansva al. 

['al aeon t . Afric., 3, 77-85, Jo hannesburg.
LANDRY, S. O. 1957. The interrelationshi ps of the New and Ol d World hi st r i

comorph rod en ts. - U ni v.Calif . Pu bl. Zool. , 56, I, I -l OS, California.
LONNBE RG, E. 1924. On a new fossil porcupine fr om Honan with so me remarks

about the development of the Hystricidae. - Palaeont. Sinic a, (C), 1, 3, 1- 15,
P eking.

LYDEKKER, R. 1885. Indian tertiary an d post -tertiary Vertebrata. Rod ents, new
ruminants from the Siwalik and synopsis of m ammal s. - Palaeont. I nd ic a
iMem. Geol. Surv . India) , 3, 10, 1-31 (105-135), Calcutta.

MAJ OR, PH. -1878. On the mammal s fauna of the Val d 'Arno. - Quart. J . Geol.
Soc., 41, 1- 8, London .

l\IATTHEW , W. D. 1929. Critica l obse rvation upon Siwalik mammal s. - Bu l l.
A m er . Mus. Na t . Hi st ., 56, 427- 460, New Yor k .

PEI, W. C. 1936. On the mammalian r emains fr om Loc. 3 at Ch ou kouti en. 
P a!neont. Sin i ca, (C), 7, 5, 1-108, Peking.

RJ ABININ, A. N. 1929. Taraklijsk aj a fau na mlekopit a[ uscich I Carniv or a ve ra ,
Rodentia , S ubungulata . - T'r , Geol. Muz. A k ad . Nauk SSSR, 5, 75-11 5, 127-1 3 !
(fr .), Moskva.

SAMSONOWICZ J . 1934. Zjawisk a krasowe i trzeci orzedow a brekcja w Wezach pod
Dzialoszyne rn (Sur les phenornen es karstiques de Weze pres de Dzi alc szyn sur
la Wa r ta) . - Za b. Przy r. N i eoz, Z iem R. P. (M onu m . N at. I nan i m ee Rep. Pol. ),
3, 151-1 62, Warszawa.

SCHAUB, S. 1953. Remarks on th e classification and cl assification of the "Hys
tricomorph a" . - Verh. Naturf . Ges ., 64, 2, 389-400 , Basel.

SCHLOSSE R, M. 1884. Di e Nager des eu r opa isch en Terti ars n ebst Betrac htungen
iibe r die Or ganisation und di e ge schich t liche Entwicklung der Nager iib er
haupt. - Palaeon tographic a, 31, 3, 7, 19-161, Cassel.

STEHLIN, H . G. & SCHAUB, S. 1951. Die Trigonodonti e der sim plicident aten
Na ger . - Sch w eiz. Abh. Pa liiont. , 67, 1- 372, Basel.

TEJ LHARD DE CH ARDIN, P . 1936. Fossil m ammal s f r om Loc. 9 of Ch oukou ti en . 
Palaeon t. Sin i ca, (C), 7, 4, 1-61 , Peking.

TEILHA RD DE CHARDIN, P . & PEI, W. C. 1941. The fossil m ammal s f r om Loc.
13 of Ch ou koutien . - I bid em , (C), 11, 126, 1-106.

THEN IU S, E. 1959. Tertiare Wirbeltie rfaunen. 2, 1-3 28, Stuttgar t.



H YSTRIX PRIM IGE NI A (WAGNER) IN THE P L I OCEN E 333

WAGNER, A. .1860. Neue Beitrag e zur Kenntnis der fossilen Saugethiertiberreste
von Plkerrni. - Abh. Math. Phys. Cl. , k . baier. A kad . W i ss., 8, 109-158, Wie n
(fide : Sehlosse r , M., 1884).

YOUNG, C. C. 1934. On the Inseetivora, Chiroptera, Rod entia and Primate s other
th an Sin anthropu s from Loc, 1 at Ch oukoutien. - Palaeon t . Siniea, (C), 8,
3, 1-139, P eking.

ZEUNER, FR. 1959. Th e Pl eistoeen e period. 1-447, London.

AND RZEJ SULIMSKI

HYSTRIX PRIMIGENIA (WAGNER) W PLIOCENSKIEJ FAUNIE Z w~Z6W

KOLa DZIALOSZYNA

St r eszczen ie

Auto r opisuje szcza tk i kostne r zad ko spo tykanego, leez stos unkowo szeroko

rozprzestrzenionego w plioeenie Euro py [ezozwi er za, oz na czonego tu [ako Hyst r i x

primigenia (Wagner), Gat unek ten znany byl dot yehe zas z dw6eh st anow isk : dolnego

pli oeenu Greej i (P ikermi) i sro dkowego pliocenu Fran ej i (Rouss illon). Znal ezisko

w Wezach k. Dzialoszyna jes t trzeeim p unk tem wyste powanla tego ga t.unku, i to

na jda lej wysu ni etym k u p6l noey (510 szer . ge ogr. pln .),

Znalezione szczatk i tego zwierzecia nale za d o kilku osobnik6w roznego wieku :

fr agment eza szki - do osobnika dojr zalego (zeby stosunkowo slabo jeszeze sta r te) ,

fr agment zuchwy - do st ar czego, a luzny zab przedtrzonowy (mleezny) - do

mlodego. Szczegolowa analiza dolnego i g6rnego uzebieriia wyk azu je podobienstwo

z Hust r ix sivalensi s Lyd ekker (sr odkowe warstwy Siwalik), zapewne tez z pozno

p lioce nsk im H. rejossa Gervais (z P er ri er i Montpellier), z wc zesno-plej stoce n

skim H. et rusca Bosco (gorne warstwy Va l d 'Arno) , z afryka nskirn H. m ajor (?)

Greenwood (wa rstwy Ma kapan z poz iomu Ausira lopi t heeus pro me i heus) i ze w spol

ezesn ym H . eristata Linnaeus. Roznice w bu dowie zewnetrznych petli szk liwa,

szczeg6ln ie w t ylnych czes ciach zebow g6rnej szczeki (obecnosc dodatkowych w y

sepek dentyn y) moglyby sugerowac nowy gatunek. Zgodne wymiar y fr agmentow

ezaszki i zuchw y z t y p ow yrni przedstawieielami z P ikermi i Roussill on , ogolny

eharak ter bu dowy obu szczek i ieh zebow z [e dnej strony i skapy jeszeze material

z drugiej , pozwala jed yn ie na za liezenie szczatkow z W~z6w do H. prim igenia

(Wa gner ).

Sadzac z ro zmi eszezen ia stanowisk tego gatunku i in nyeh kopalnyeh [ezozwierzy

szezeg6lnie na terenie Eur opy i Azj i, ieh polnocna gr anice roz przestrzenien ia w plio-
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cen ie mo zna przeprowadztc wzdluz 510 (lub wyzej) szerokosci geograficzne j. Mozna

rowniez Ipr zyjqc, ze klimat i warunki zycia tego zwierzecia nie wiele odbiegaly od

warunkow w jakich zyjq dzisiejsze tropikalne i subtropikalne [ezozwierze Af ryki

i poludn iowej Azji.

OBJASNIENIA D'O ILUSTRACJI

Fig. 1 (p. 321)
Schemat budowy P~, od gory: I-V bruzdy, 1- 6 platy, s. a. sulc us anterior , l. a.

lobu s anterior, s. m ed. sulcus medialis, i. d. c . insula den ti nae centralis, i. d. l.
in sula dentinae labialis.

Fig. 2 (p. 322)
Hipotetyczne st adia starcia P~: A stadium "immature-young", B "yo ung",

C "y oung- adult", D "adult" , E "adult-old", F "old"; ca X 2.

F ig. 3 (p. 323)
Budowa siecznych: a gorny sieczny od strony lab ial nej , b to samo od strony

lingwalnej, c przekroj poprzeczny gor riego siecz nego, d dolny sieczny od st rony
labi alnej, e to sam o od st rony Iingwalnej, f pr zek roj poprzeczny dolnego slecznego ;
wielk. nat. (ok azy Rod. 4-6) .

Fig. 4 (p. 324)

Uklad alweol w dolnej szczece, schem atycznie; wielk. nat.

Fig. 5 (p. 324)
Budowa P~ , sch em atycznie : a od strony labialnej, b od st rony lingwalnej, " 111"

do ln a (dodatkowa) bruzda; ea X 2.

PI. I
Fig. 1. Fragment czaszk i: a fora men sphe nopa lat inum , bforamen alveolare

I\P. c processus jugalis ossis maxillaris; wielk . nat. (okaz Rod . 1).
Fig. 2. To samo od dolu : d choanae internae.
Fig. 3. Prawy szereg zebow P~-M:l : s. a. sulcus anterior, l. a. lobus anterior ; X 2.

PI. II
Fig.!. Lu zny mleczny przedtrzonowy, od gory: a szczatkowy guzek Iabia lny (? );

X 2 '(okaz Rod . 3) .
Fig. 2. To samo, schernatycznie: I-IV bruzdy, 1-5 plat y.
Fig. 3. Fr agm ent praw ej zu chwy z P 4- M2, od st ro ny labialnej ; w ielk. nat. (ok a z

Rod . 2) .

Fi g. 4. To samo , od gory.
Fig. 5. Sze r eg zebow dol nych , od gory: I -IV bruzdy, 1-5 platy, x szczatek bruz

dy ; X 2.

Tab . 1 (p. 328/329)
Zes t aw ienie pomi arow gor nego i dolnego uzebien ia u w spo lczesnych i kopalnych

Hystricinae, z uw zglednieniem dwcch przed st awicieli Ather urin ae.
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ABTOP OIU1ChlB ae T KOCTHhle OCTaTKI1 ,ll;I1K06pa3a peznco a crpex aeaoro, HO

CpaBHI1TeJIhHO lllI1pOKO pacrrpocrpaaenaoro B nmrouene Enpom.r, onpenenenaoro

Ty T KaK Hystrix primigenia (Wagner). BI1,n; 3TOT 113BeCTeH 6hIJI no CI1X rrop 113 ,n;ByX

MeCT: HI1:lKHerO nnnouena I'peunx (Pikermi), J1 cpeznrero rrJIJ10qeHa cI>paHql1l1

(Rou ssillon) . M eCTOHaXO:lK,n;eHl1e B Benace OKOJIO .n;3HJIOIlII1Ha B IIOJIhllIe HBJIHeTCH

TpeThl1M MeCTOM HaXO:lK,n;eHI1H aroro Bl1,!l;a, nparoxr aannanee BhI,ll;BI1HYThIM K ce

aepy (510 r eorp. cea , IlII1POThI).

H aH,ll;eHHhl e OCTaTKI1 sroro :lKI1BOTHOro OTHOCHTCH K HeCKOJIhKI1M OC06HM paanoro

aoapacra: cPparMeHT -repena rrpI1Ha ,ll;JIe:lKI1T ocofin 3peJIOrO sospacra (3y6hI

CpaBHYITeJIhHO MaJIO ncreprure), cPparMeHT 'leJIIOCTI1 - K crapxecxori, a OT,ll;eJIhHhU1:

npenxopeaaon 3y6 - K MOJIO,ll;OH ocofi a (3y6 3TOT HBJIHeTCH MOJIO'lHhIM). TI..qaTeJIh

HhIH aHaJII13 BepXHI1X 11 HI1:lKHI1X 3y 6oB YKa 3hIBaeT Ha nozrotirr e C Hystrix sivalensis

Lydekker (cpen a ne CJIOI1 CI1BaJII1K), C noanne-nnnouenonsm H . reiossa G erv ais

(P errier, Montpellier) , C panae-rinencrou enoasra H . etrusca Bosco (s epxnae CJIOJ1

Val d ' Arno), C nosnae-nnaoueaoasra H. major? Greenwood (CJIOJ1 Makapan

V alley, r Opl130HT Australopithecus prometheus) J1 C cOBpeMeHHhIM H . cristata Lin

n aeus. Hexoropsre He3Ha'lJ1TeJIhHhle OTJIJ1'lJ1H B CTpOeHJ1J1 HapY:lKHhIX n ererrs, oco 

6eHHo B 3a,ll;HI1X 'laCTHX 3y60B aepxnea 'leJIIOCTI1 (HaJII1'lJ1e ,ll;06aBO'lHhIX OCTpOBKOB

,ll;eHTJ1Ha), MOrJI I1 6hI BHYllIaTh MhICJIh 0 HOBOM BJ1,ll;e Hystrix L . Ozraaxo CJIJ111IKOM

CKY,ll;HhIH MaTepJ1aJI He n03BOJIHeT pa3JII1'lJ1Th OCTaTKOB J13 Benxce OT Hystrix pri

migenia (Wagner ).

Cyna rro p a3 MeI..qeHI1IO MecTOHaXO:lK,ll;eHJ1'l1 sroro BJ1,ll;a J1 J1HhIX TpeTl1'lHhIX

J1 'leTBepTJ1'lHhIX ,ll;J1Ko6pa30B Eapornsr, A 3J111 11 AcPPJ1KI1, MO,KHO rrpOBeCTI1 cea ep

nyro rpannuy J1X pacrrpocrpaaeaaa B,ll;OJIh 510 J1JII1 ztaxc e 520 r eorpacpaxecxon 1lIJ1

pOThI . TO'lHO r axace Ha OCHOBaHI1J1 COBpeMeHHhIX KJIJ1MaTJ1'leCKI1X J1 3KOJIOrJ1'leCKJ1X

YCJIOBJ1H, rOCrrO,ll;CTBylOI..qI1X B 06JI aCTJ1 0611TaHl1H H ystricidae Burnett, MOLKHO npn

HHTh nonotiasre xce YCJIOBJ1H 6hITI1H ,ll;JIH ncxonaenoro ,ll;I1K06pa3a J13 Bemxe.



EXPLANATIONS OF PLATES

Pi. I

Fig. 1. Fragm ent of sk ull : a spheno palat in e fo ramen, b al veolar foramen M3, c ju
ga le .pr ocess of m axilla ; nat. size (spec ime n Rod. 1).

F ig. 2. The sa me, fr om below : d internal ch oa nae.
F ig . 3. Right tooth-row p4_M3: s. a. anterior su lcus , l. a. anterior lobe ; X 2.

P i. II

Fig. 1. Detach ed m ilk premolar, fr om top : a ves t igia l labial (?) cu sp .; X 2 (spe 
cimen Rod . 3).

F ig . 2. Th e sa me, sche matically : I -IV r e-entrant folds, 1-5 lob es.
F ig. 3. Fragmen t of right m andible with P4-M2, on the labial side ; nat. size (sp e

cimen Rod. 2).
Fig. 4. The sa me, from above.
Fig. 5. Lower tooth-row , from above: I-I V r e-entrant fold s, 1-5 lobes, x vestigial

r e-en trant fo ld ; X 2.
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