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Introduction

System atical study of a g reat n u m b er of bo rin g s during p as t an d  recen t years has 
largely increased  the  know ledge o f th e  P le is to cen e  subso il o f the  N etherlands. 
W herever available, po llen  is u sed  to  co rre la te  th e  deposits, w h ich  them selves are 
classified  in form ations. A  n u m b er of ch ro n o s tra tig rap h ic  un its  has b een  based  on 
subsurface  data : the  E b u ro n ian , W a alian  and  M e n a p ia n  (Zagw ijn , 1957, 1960).

T h e  ch ronostra tig raph ic  subd iv ision  of th e  D u tch  L ow er P le is tocene has 
been  u sed  in  o th e r countries as w ell, and  W o ld s te d t (1969) has adop ted  it in  his 
s ta n d a rd  succession fo r N o rth w este rn  E u rope . B e in g  defined on clim atic changes 
as recognized by changes in  vegeta tion , th ese  ch ro n o stra tig rap h ic  un its can  be 
traced  by po llen  only. T h e  only  excep tion  is th e  (upper p a r t  o f the) T ig lian , the 
s tra to ty p e  of w hich yields b o th  a  rich  flo ra l a n d  a m am m al assem blage.

E v ery  now  and then  fossil rem ains of m am m als  (sm aller m am m als in p a r­
ticu la r) a re  found  in  the borings, o ffering  th e  possib ility  o f co rre la tions between 
D u tch  stages and  m am m al-based  subdivisions. T h e  earlier finds, consisting  of vole 
m olars m ainly, have been  re p o rted  an d  d iscussed  by A . S chreuder in  a  series of 
papers (1933, 1936, 1943). T h is co llec tion  w ill b e  revised in  the  n ea r  fu tu re  in  the 
ligh t o f the  m any new  d a ta  b o th  o n  the  deposits  th a t y ie lded  S ch reuder’s m aterial 
an d  on  the  E arly  and  M idd le P le is to cen e  vo le species in  W estern  E u rope .

In  this p ap e r  w e w ill d escribe  and  d iscuss th e  litho logical succession, the 
p o lle n  (W .H .Z .) and  som e sm alle r m am m al rem a in s  (A. J. v. d. M .) from  the  upper 
p a r t  o f bo ring  37 D /1 3 4  (F ile n u m b e r G eo log ica l Survey of th e  N etherlands) near 
B rielle ( =  D en  B riel), sou thw estern  N e th e rlan d s . T h e  po llen  assem blages from 
ab o u t 40  sam ples from  the  low er 280 m  w e re  studied. T h e  sm aller m am m als 
com e fro m  a  sand  body in te rca la ted  betw een  tw o  palynologically  d a ted  clay beds 
and , a lthough  sm all in  nu m b er, they  enab le  a co m p ariso n  betw een  the  E b u ro n ian  
G lac ia l Stage and  the subd iv ision  of the  E lungarian  P leistocene, a subdivision 
m ain ly  based  on rodents.

A ckn o w led g em en ts

S incere thanks a re  due to  th e  D irec to r  of the  G eo log ica l Survey of th e  N etherlands 
fo r perm ission  to  pub lish  the  resu lts  of th e  po llenana ly tica l investiga tion ; to  the 
D irec to r of th e  N atio n a l M useum  of G eology  an d  M ineralogy a t L eiden  fo r p er­
m ission  to  study  th e  m am m al rem ain s, w h ich  w ere found  by  M r W. J. K uijper, 
D en  H aag ; to  D rs  C. W. D ro o g e r an d  H . d e  B ru ijn , U trech t, fo r critically  reading 
th e  m an u scrip t; to  M essrs P . H o o n h o u t an d  H . Z w aan , w ho m ade  the  draw ings 
and  to  M rs H . K oning, w ho co rrec ted  th e  E n g lish  text.

Lithology

B elow  25 m  of clay an d  sand  rep resen tin g  th e  D u n k irk  and  Calais M em bers of 
H o lo cen e  age, rela tively  coarse  san d  w as fo u n d  dow n to 37 m, w hich belongs to 
th e  K reftenheye F o rm a tio n  of L a te  P le is tocene  age. A s is the  case elsew here in  the 
region, th e  K reftenheye F o rm a tio n  overlies unconfo rm ab ly  n o n -m arin e  beds con-
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sisting of ra th e r  fine sand, in  w hich  tw o m ain  clay m e m b ers  are in te rcala ted : an 
u p p e r one fro m  42.50 to  51 .70  m  an d  a  low er one from  6 6 .2 0  to 85.00 m  below  
surface . By lithostra tig raph ic  co rre la tio n  it  can  be concluded , th a t  the  u p p er o f the 
tw o  belongs to  the  K edichem  F o rm a tio n , w hereas the  lo w e r  one rep resen ts the 
T egelen  C lay  M em ber, w hich is a t the  top  of the  T egelen  F o rm a tio n . B elow  90 m 
m arine  deposits follow  dow n to th e  final d ep th  of 325 m, w h ic h  in D u tch  litera tu re  
are  cu rren tly  ind icated  as “ Icem an  dep o sits” . A  fo rm al lith o s tra tig ra p h ic  nam e for 
these  beds shou ld , how ever, be in tro d u ced , a  p ro ced u re  w h ic h  we consider to  be 
ou tside  the  scope of the  p re se n t paper.

Pollen analysis

Sam ples of the  clay-beds o r clay-lenses w ere p rep a red  acco rd in g  to  s ta n d a rd  m e­
th o d s  (Zagw ijn, 1960) in o rd er to  ob ta in  po llen  spectra . T h e  d a ta  w ere p lo tted  in  a 
p o lle n  d iag ram  (F igure 1) in the  w ay described  by  Z agw ijn  (1963). In  the  m ain  
d iagram  th e  follow ing ecological g roups a re  given from  left to  right: (1) trees n o t 
ranging  fu rth e r  upw ard than  the  P liocene (Sequo ia -type, T a x o d iu m - type, Sciadopitys, 
L iqu id a m b a r, e tc.); (2) w arm th-lov ing  trees o f rela tively  d ry  h ab ita t (Q uercus, 
U lm us, C orylus, E u co m m ia , C ary a, O strya-type, C arpinus, etc.); (3) w arm th- 
loving trees of relatively  w et h ab ita ts  (A ln u s , P terocarya, M yrica , e tc .); (4) cli­
m atically  ind ifferen t and  cool trees  (P inus, B etu la , Salix, P icea, A b ie s , Tsuga, 
e tc .); (5) h e rb s ; and  (6) E rica les, as ind icato rs o f non -fo rest vegeta tion .

O n ly  th e  po llen  d iagram  fro m  41-175  m  has been  rep ro d u ce d  here. A  d iagram  
rang ing  dow n to  to ta l dep th  has been  pub lished  in  van  V o o rth u y sen  e t al. (1972). 
T h e  low erm ost p a r t  of the  b o ring  (158-325  m ) has yielded p o lle n  spectra , w hich 
show  high values of herbs an d  low  ones of the rm o p h ilo u s trees. E specia lly  in  the 
d iag ram  p a r t 158-220 m  rew orked  po llen  of M esozoic age are  freq u en t and  a t the  
sam e tim e po llen  usually  com m on  in beds of L a te  T ertia iry  age. M ost p ro b ab ly  the 
la tte r  have been  rew orked  too . A s d iscussed in  van  V o o rth u y sen  e t al. (1972) this 
p a r t  of th e  boring  can  b e  re ferred  to  the  P rae tig lian  (cold) S tage of th e  low erm ost 
P leistocene.

A t 158 m  a hiatus m u st be p resen t, as typ ical po llen  assem blages referab le  
to  po llen -zones T A  and  TB  of th e  T ig lian  (Zagw ijn, 1963) w ere n o t found.

T h e  po llen  assem blages of clay-beds in  the K edichem  F o rm a tio n  (41 .00- 
51 .70  m) as w ell as those fro m  th e  T egelen  F o rm a tio n  (66 .20-85 .00  m ) an d  from  
th e  underly ing  m arine  beds dow n to  158 m , y ie lded  p o llen  sp e c tra  show ing varying 
values of the rm ophilous trees, am ong w hich Pterocarya, Carya, E u co m m ia  and 
O strya; F agus  is absent. T h is ind icates, th a t th ese  beds belong to  th e  T ig lian  C  and 
W aalian  in terg lacial stages. In  th e  d iagram  p a r t  66 .20-158  m  tw o  m axim a of the r­
m oph ilous trees a re  p resen t (a t 143-154  m  an d  7 1 -72  m , respectively), w hereas in 
betw een  a  zone show ing sp e c tra  w ith  ra th e r  low  values of th e  the rm ophilous 
elem ents w as found . C o m p ariso n  w ith  o th e r  sites in  th e  w estern  N etherlands 
(Zagw ijn , 1963) m akes it  p ro b ab le , th a t th e  two m axim a of the rm oph ilous trees 
co rresp o n d  to  th e  T ig lian  p o lle n  zones T C  3 an d  T C  5 respectively. T w o  facts 
strong ly  su p p o rt this view, nam ely  th a t th e  zo n e  T C  5 w as found w ith in  th e  Tegelen  
C lay  M em ber an d  th a t the  to p  o f th e  m arine  (“ Icem an ” ) deposits was fo u n d  in  the
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in terven ing  coo l subzone (T C  4c) (Zagw ijn, loc. cit.). T h e  sp e c tru m  66 .20-67 .00  m, 
d irec tly  above zone T C  5, show s p redom inance  of P inus  as w e ll  as low  values both 
of therm o p h ilo u s trees and  herbs. I t  rem inds of th e  u p p e rm o s t cool zone T C  6 of 
th e  T iglian . A b o v e  this level an in terval o f sandy  beds fo llo w s from  w hich no 
po llen  sp e c tra  cou ld  be produced .

T h e  clay -bed  42 .00-51 .70  m, how ever, again y ie lded  s p e c tra  w ith  high values 
of therm o p h ilo u s trees, including especially  P terocarya, C a r y  a, O strya  an d  E u ­
com m ia . A s these  elem ents in general a re  m issing from  la te r  in te rg lac ia ls , this p art 
of th e  d iag ram  rep resen ts p a rt of the  W aalian  in terg lacial stage .

T h e  in te rven ing  beds, b a rren  in  po llen , p ro b ab ly  b e lo n g  to  the  E b u ro n ian  
g lacia l stage, w ith  th e  possib ility  th a t also beds from  th e  very  to p  of th e  T ig lian  or 
th e  base of th e  W aalian  are  included.

System atical description of the sm aller m am m als

I N T R O D U C T I O N

In  this p a p e r  only  the  sm alle r m am m al rem ains fro m  the  sa n d s  a t the  dep th  of
51 .70 -66 .20  m  below  the  su rface  will be described . In  ad d itio n  the  b o ring  B rielle 
yie lded  a  frag m en tary  pa la te  w ith left M i-M ‘2 (R G M  177  915) belonging to 
A rvíco la  (25 -26  m below  the  surface) and  iso la ted  M 2 (R G M  177 916) and  M 3 
(R G M  177 917) belonging to  an  advanced , m edium -sized  M im o m y s  species from  
72-73  m  below  th e  surface.

T h ese  fossils from  the  boring  B rielle have been  sto red  in  the R ijksm useum  
van G eologie en  M inera log ie (N ational M useum  of G eology  an d  M ineralogy) at 
L eiden , T h e  N etherlands.

T h e  m easu rem en ts w ere carried  o u t w ith  a L eitz  o r th o lu x  m icroscope (ocu lar 
lOx, ob jective  3.8x) w ith m echanical stage and  m easu ring  clocks.

L E G E N D

L I T H O L O G Y

CO AR SE SAND

l i b - '

S C A T T E R E D  C L A Y L E N S E S

M A R IN E  S H E L L S

B R O K E N  M A R IN E  S H E L L S

P O L L E N D I A G R A M

1 P L I O C E N E  T R E E S

2  T H E R M O P H IL O U S  T R E E S  OF DRY H A B I T A T S

3  T H E R M O P H IL O U S  T R E E S  OF WET H A B I T A T S

4  I N D I F F E R E N T  T R E E S  ( M A I N L Y  P I N U S )

5  H E R B S

6  E R IC A L E S

I -  M A IN  F IN D S  OF V O LE S

F ig . 1. P o lle n  d ia g ra m  o f  th e  u p p e r  p a r t  o f  b o rin g  B rie lle  (37D /134).
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D E S C R IP T IO N S

O rd e r  i n s e c t í v o r a  B ow dich , 1821
F am ily  s o r i c i d a e  G ra y , 1821
S u b fa m ily  s o r i c i n a e  F isc h e r  v o n  W ald h e im , 1817
T rib e  n e o m y i n i  R ep en n in g , 1967
G e n u s  D erem en d ia  K o rm o s , 1934

B erem end ia  cf. fissidens  (Petényi, 1864)

M ateria l -  1 left M t , R G M  177 912.

L eve l -  B oring B rielle 37D .'134, 65-66 m  below  th e  surface.

M easurem en ts  -  L  =  2.55 m m ; W  =  1.58 m m . T h e  m axim al leng th  (L) was 
m easured  p ara lle l to  th e  lingual b o rd e r  of th e  m o lar, the  w id th  (W ) w as taken 
perpend icu larly  to  the  length.

R em a rk s  -  T his large soricid  m o la r was co m p ared  to  B erem end ia  fissidens  from  
th e  M on te  Peglia, I ta ly , an d  to  a  few specim ens from  H u n g arian  localities. G reat 
m orphological ag reem ent w as found  in  all this m a te ria l, no tab ly  in the  presence of 
a  com plete buccal cingulum  an d  th e  h igh en to co n id  crest in  M t . A  certa in  d e te r­
m ination  is im possib le o n  a  single m olar.

O rd e r  r o d e n t i a  B ow dich , 1821 
F a m ily  a r v i c o l i d a e  G ra y , 1821 
S u b fa m ily  a r v i c o l i n a e  B o n a p a rte , 1837

T erm ino logy and  m e th o d  o f  m easuring

R ecently  the  firs t au th o r in tro d u ced  a new  term inology  fo r th e  elem ents of 
the  vo le m olars (v an  d er M eu len , in  press). T h e  term inology used fo r th e  various 
p a rts  of the  occlusal su rface  of M j is given in  F ig. 2.

T h e  m axim um  len g th  o f the  teeth  is re c o rd e d  below  as L. T h e  w id th  of the 
D icrostonyx  M 1 was m easu red  from  a line touch ing  the tips o f L S A 2  an d  LSA 3 
to  the tip  of B SA 3. In  van  der M eulen  (in p ress) a num ber of M icro tu s  species 
have been  d istinguished  b iom etrica lly  on  th e  bas is  of th e  m eans and  d istribu tions 
of the follow ing variab les (see also Fig. 3):
A /L  =  100a/L , in  w hich a  stan d s fo r th e  leng th  of the A C C ;
B /W  =  lOOb/W , in  w hich  b  stan d s fo r th e  sh o rte s t d istance betw een  B R A 3 and 
L R A 4 , W  stand ing  fo r th e  w id th  of th e  A C C  m easured  betw een  the  tip s o f T 4 
an d  T 5 ;
C /W  =  lOOcAV, in  w hich  c  stands fo r th e  sh o rtes t d istance betw een  B R A 3 and 
L R A 3 . In  the m easu rem en ts  o f b, c  and  W  the  enam el is n o t included.

D icro s to n yx  torqua tus  (P a llas, 1778)
Fig. 4a

M ateria l -  1 righ t M i,  R G M  177 913.

L e v e l  -  B oring  B rie lle  3 7 D /1 3 4 , 65 -66  m  below  the surface.
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M easurem en ts -  L  — 2.61 m m , W  =  1.38 mm.

D escrip tion  -  T h e  rootless m o la r lacks crow ncem entum . T h e r e  is an  in te rru p tio n  
of the  enam el a t th e  tip  o f each  sa lien t angle and  a t th e  p o s te r io r  end  of the m olar. 
T h e  enam el is consp icuously  d iffe ren tia ted  in to  th in  po rtions a t  the an terio r sides 
of th e  triang les and  th ick  p o rtio n s  a t th e ir  posterio r sides. B e h in d  the an terio r lobe 
th e re  are five fully a lte rna ting  triang les and  in  addition  a  n a rro w , elongated  field 
lying postero-buccaly , of w h ich  th e  com plete p o ste rio r side la c k s  enam el.

D iscussion  -  T h re e  fossil D icro sto n yx  species have been d e sc rib ed  from  E u ro p e an  
P le is tocene deposits. D icro sto n yx  henseli H in ton , 1910 and  D . gu lie lm i S anford , 
1870, extensively described  in  H in to n  (1926), have been  d iscu ssed  critica lly  by 
Jánossy  (1954). H is conclu sion  th a t th e  form s described  u n d e r  th ese  nam es 
rep resen t no  m o re  th an  varie ties of D. torquatus  Pallas is considered  correct.

R ecently  F e jfa r  (1966) has described  D icrostonyx  s im p lic io r  on  a sm all 
co llection  from  tw o M idd le  P le is tocene localities at the Z la ty  k u n  n ea r  K onëprusy , 
C zechoslovakia.

T h e  m ain  criteria  on  w hich the  th ree  fossil species h a v e  been  d istinguished 
are  m olar length and  the  n u m b e r of sa lien t angles in  M 2, M 3, M i  and  M2. O ur M l 
is o f the D. henseli type, since  it lacks the  sm aller p o ste ro -lin g u al sa lien t angle, 
w hich is generally  p resen t in  the  living E u ra s ia n  D icrostonyx  species. A s has been

LR A 4

F ig . 3. O cc lu sa l su rface  o f  a  le f t  M ic ro tu s  (A llo p h a io m y s ) 
Mi to  i l lu s tr a te  th e  m e a su re m e n ts  th a t w e re  ta k e n . L  -  L' 
=  L ; a  -  L  =  a; W  -  W ' =  W ; b  _  b '  =  b ;  c  -  c '  =  c

B S A  2

F ig . 2. O cc lu s ia l su r fa c e  o f  a  r ig h t M ic ro tu s  
(A llo p h a io m y s )  M i to  show  th e  te rm in o lo g y  of 
its v a r io u s  p a r ts . A C  =  a n te r io r  c a p ; A C C  — 
a n te ro c o n id  co m p lex ; B R A  =  b u c c a l re -e n tra n t  
a n g le ; B SA  =  b u cca l sa lie n t an g le ; L R A  =  
lin g u a l re -e n ti'an t an g le ; L S A  —  lin g u a l sa lie n t 
a n g le ; P L  =  p o s te r io r  lo b e . L S A 4

L R A

L R A

B R A 1

B S  A 1
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n o te d  by C haline (1973) such m orpho log ica l c r ite r ia , w h ich  are  sub ject to  varia tion  
(Jánossy , 1954), m ay only be used  if su ffic ie n t m ateria l is available. T hus far 
M iddle P leistocene collections of D icro sto n yx  a r e  sm all an d  the re fo re , they had 
b e tte r be assigned to  D . torquatus  in  s tead  of u s in g  o th er nam es.

M icro tu s (A llo p h a io m ys) p lio c a en icu s  (K orm os, 1933)
Fig. 4b

M ateria l -  O ne fragm entary  right m a n d ib le  co n ta in in g  M j and  p a r t of the  incisor 
(the lingual anticlines of M A are  dam aged), R G M  177 914.

L e v e l  -  B oring  B rie lle  37D /134 , 57-58  m  b e lo w  th e  surface.

M easurem en ts  -  L  =  2.70 m m , a  =  1.13 m m , A /L  =  42, B /W  =  32, C /W  =  22.

D escrip tion  -  T h e  synclines are filled w ith  crow ncem en tum . T h e  occlusal surface 
show s five den tine  fields: P L , T l ,  T 2 , T 3  and  th e  an terocon id  com plex  consisting 
of the  b road ly  com m unicating  T 4 , T 5  an d  A C 2 . A  tru e  L SA 5 is n o t developed, 
since th e  lingual side of A C 2, a lth o u g h  p ro jec tin g , is rounded . T h ere  is a  very 
narro w  and  shallow  re -en tran t angle a t the  lin g u a l side of the  A C 2, w hich  m ay be 
called  an  inc ip ien t L R A 5. T h e  buccal side of th e  A C 2 is rounded . T h e  enam el is 
d iffe ren tia ted  in to  th icker po rtions a t th e  a n te r io r , and  slightly th in n e r p o rtio n s  at 
the  p o ste rio r  sides of the triangles. T h e  enam el is in te rru p ted  a t the an tero-buccal 
side of the  A C C  and  at b o th  sides of th e  PL.

D iscussion  -  T h e  M icro tus (A llo p h a io m ys)  M i fro m  B rielle w as com pared  w ith the 
M . (A llo p h a io m ys)  sp. A  and  M . (A llo p h a io m y s )  sp. B M i assem blages from  the 
M onte  Peglia, Italy . T hese tw o species cou ld  b e  dem onstra ted  to  be clearly  m ore 
advanced  th a n  M . (A .)  p liocaenicus  o n  the  bas is  of d istribu tions and  m eans of the 
above m en tio n ed  ratios (van d e r  M eu len , in  p ress: see also T ab le  I). T he m ost 
freq u en t M i varian ts  o f b o th  M . (A llo p h a io m y s )  sp. A  and B. d iffer f ro m  o u r M i 
from  B rielle in  show ing a m ore com plicated  p a tte rn  of A C C . In  M . (A llo p h a io m ys)  
sp. A  m ost M i show  a p artly  sep ara ted  A C 2 , w hile well developed L SA 5 and 
L R A 5  are  n early  always presen t. I n  th is  M o n te  P eg lia  assem blage only  one value 
o f A /L  =  42  was found , and  tw o values of B /W  >  30 (T ab le  I). A  characteristic  
fea tu re  of M . (A llo p h a io m ys)  sp. B is the  d eep  L R A 4 , of w hich the  tip  po in ts 
an terobuccaly . T his re -e n tra n t angle is ra re ly  as shallow  as it is in th e  m o la r from  
B rielle. T h ere  are 9 values of A /L  <C 43 and  7 values of B /W  >  30 in  M . (A llo ­
pha iom ys)  sp. B from  M on te  Peglia.

M icro tu s (A llo p h a io m ys)  sp. A  an d  B a re  p robab ly  iden tical to  M . (A llo ­
p h a io m ys) p liocaenicus n u d en sis  C ha line , 1973 and  to  M . (Suranom ys) m alei 
burgond iae  C haline , 1973 respectively . T h re e  m ore A llo p h a io m y s  species from  
P leis tocene  deposits in  E u ro p e  are  know n:

M . (A llo p h a io m ys) p liocaen icus  (K orm os, 1933) ( =  A llo p h a io m y s laguroides  
K o rm os, 1933) has been  stud ied  on  th e  basis o f a collection  of 99 M-l from  its 
type locality  B etfia-2 , R u m an ia  (van d er M eu len , in  press). T h e  m ajo rity  of these 
M-l show  four lingual re -e n tra n t angles. In  14 m olars, how ever, an  inc ip ien t L R A 5  
is p resen t. Som e of these  varian ts p erfec tly  resem ble th e  M j of B rielle. W e found 
19 values of B /W  Z> 30. T h e  rem ain in g  m easurem ents of the  M i of B rie lle  are
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r ~ '

F ig . 4. T w o  a rv ic o lid  m o la rs  f ro m  th e  b o r in g  B rie lle  (3 7 D /1 3 4 ): a: r ig h t  M 1 o f  D ic ro s to n y x  
to rq u a tu s  (R G M  177 913); b: r ig h t M i o f  M ic ro tu s  (A llo p h a io m y s )  p lio ca en icu s  (R G M  
177 914).

very close to  th e  m ean values fo und  fo r M . ( A .)  p liocaen icus  (T ab le  I).
M . (A llo p h a io m ys) deucalion  (K retzo i, 1969) is rep resen ted  only  by  its 

ho lo type , a  M i from  V illány-5 , S. H ungary . In  a  sca tte rd iag ram  com posed  fo r a 
a n d  L  (van d er M eulen, in p ress, fig. 24a) the  la rge M i of M . (A .)  deucalion  is 
ou tside the sca tte r periphery  of the  c lu ste r o f M . (A .)  p liocaen icus  from  B etfia-2. 
T h is w as o n e  of the  reasons to  re ta in  M . (A .)  deuca lion  as a sep ara te  species.

A fte r  f in ish in g  th is  m a n u sc rip t w e fo u n d  23 o th e r  M . (A .)  deuca lio n  M i in  th e  vo le  assem blage  
f ro m  V illán y -5 , k in d ly  o ffe re d  fo r  s tu d y  by  D r  M . K re tz o i, B u d ap est. O n  th e  basis o f  th is 
n ew  m a te r ia l  it  c a n  b e  d e m o n s tra te d  th a t  M . (A .)  d e u c a lio n  d if fe rs  f ro m  M . (A .)  p lio ca en icu s , 
n o ta b ly  in its ty p e  o f  d if fe re n tia tio n  o f  th e  th ic k n e ss  o f  th e  enam el w h ic h  is u n iq u e  w ith in  
M ic ro tu s .

T h e  th ird  A llo p h a io m y s  species is M . (A llo p h a io m ys)  ru ffo i (P asa , 1947) know n 
from  a n u m b e r of localities in  the  S oave reg ion  in  N o rth ern  Ita ly . T h is species is 
n o w  in  rev ision  by  D r G . B arto lom ei, F e r ra ra , w ho kindly  perm itted  us to  see his 
co llections. P asa  (1947) a lready  no ted  th a t M . ( A .)  ru ffo i  is la rg e r an d  som ew hat 
m o re  advanced  th a n  M . (A .)  p liocaenicus. T h e  A C 2  is la rg e r and  L R A 4  and 
B R A 3 are generally  deeper in the form er. Specim ens w ith a sm all A C 2 (as also 
show n in the  M i from  B rielle) have n o t been  observed w hen  surveying D r 
B a rto lo m e i’s m ateria l o f M . (A .)  ru ffo i. So, if p resen t, such varian ts  a re  very  rare.

I t  is o ften  im possib le to  de te rm in e  a single M icro tu s  M i a t  th e  specific level. 
H ow ever, th e  M i  from  B rie lle  show s such  a  co m b in a tio n  of characters, th a t assign-
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T a b le  I. M e a su re m e n ts  a n d  ra tio  d a ta  o f  so m e  se le c e te d  M ic r o tu s  (A llo p h a io m y s )  M i a ssem ­
b lag es fo r  c o m p a riso n  w ith  th o se  o f M . (A .)  p l io c a e n ic u s  f ro m  b o r in g  B rie lle  (37D /134).

M . (A .)  sp . A M . (A .)  sp . B M . ( A . )  p lio c a e n ic u s M . (A .)  p lio ca en icu s
M o n le  P eg lia M o n te  P eg lia B etfia-2 B rie lle

M in. 2.32 2.36 2.30
L M ean 2.581 2.741 2.651 2.70

M ax. 2 .87 3.10 3.02
N 104 264 96 1

M in. 42 41 40
A /L M ean 46.6 45.7 43.7 42

M ax. 51 50 48
N 101 255 96 1

M in . < 5 6 8
B /W M e an 13.9 21.5 25.3 32

M ax. 33 33 35
N 148 181 89 1

M in. 6 < 5 15
c/w M ean 22.4 18.2 22.0 22

M ax. 37 31 30
N 147 165 89 1

m ent to  any o th e r  th a n  M . (A .)  p liocaenicus  is h igh ly  im probab le . M oreover, we 
did find  v arian ts  am ong M . (A .)  p liocaenicus  f ro m  its type locality , w hich  are 
n ear-iden tical to  the  m o la r from  B rielle. If n o t fo r  the  presence of the  tiny  L R A 5, 
it w ould , in  fact show  th e  typical Aí. ( A .)  p liocaen icus  p attern .

Discussion and conclusions

O n th e  basis of po llen  analysis a  T ig lian  A ge is assigned  to  th e  sed im ents betw een 
66 .20-158  m  below  th e  surface, and  a  W aalian  A ge to  th e  clay  bed  betw een 
41 .00 -51 .70  m. T h e  in te rca la ted  sands con tain ing  D icrostonyx , A llo p h a io m y s  and 
B erem end ia  cou ld  n o t b e  d a ted  by  m eans of po llen .

D icro sto n yx  to rqua tus  w as found  ju st above the  clay layer a t 66 .20-67 .00  m 
below  th e  surface . T h is  clay was d a ted  as L a tes t T iglian . T h e  living D . torquatus, 
the co lla red  o r a rc tic  lem m ing, is confined  to  th e  A rc tic  regions n o rth  of, o r above 
the tree -line  (van  d en  B rink , 1967, p. 92). W e, th e re fo re , conc lude th a t the  sed i­
m en tation  of the  sands s ta rted  u n d e r cool cond itions of a  glacial in terval. In  
consequence of th e  datings of th e  u n d er- an d  overly ing clay beds, th is g lacia l is of 
E b u ro n ian  A ge. W e assigned an  E b u ro n ian  A ge to  th e  entire sand  body  betw een
51.70-66.20 m  below  th e  surface , assum ing th a t no  m ajo r in te rru p tio n  of the 
sed im en tation  to o k  p lace . H ow ever, an  E arly  W aalian  Age fo r the  h igher p a rts  of 
the sands c a n n o t be excluded.

T h e  E arly  to  M idd le  P le is tocene evo lu tion  of M icro tus  species in  E u ro p e  
has b een  su b jec t o f rec en t studies, an d  serves a detailed  b io stra tig rap h ica l sub-
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division  (C haline, 1970, 1972, 1973; van d er M eulen, in  p re ss ) . T h e  la tte r  au thor 
d istinguished the  Aí. (A llo p h a io m ys) p liocaenicus  R a n g e -zo n e , w hich can be u se  to  
co rre la te  sed im ents of E arly  B ih arian  Age, since the  zonal m a rk e r  is p resen t in  two 
d iffe ren t reference localities in th is Stage: N ag y h arsán y h eg y -2  in S. H ungary , and 
B etfia-2  in W . R um an ia . N agyharsányhegy-2  has been  co n s id e re d  to  b e  the  o ldest 
of the  reference localities of the  B iharian . Its sed im ents a n d  faunal association  
ind icate a c lim ate  coo ler th a n  a t th e  tim e of deposition  of B e tf ia -2  (K retzoi, 1956; 
T e rze a  & Ju rcsák , 1967; van  d e r  M eulen, in press). A t th is  tim e the  cond itions 
m ust have been  fu lly  in te rg lac ia l (deposition  of te rra  rossa, ab u n d a n c e  of M im o m ys, 
p resence of M acaca, etc.).

O n the  basis of th e  ev idence given above w e c o rre la te d  the  sands with 
M icro tu s (A llo p h a io m ys)  p liocaenicus  and  D icrostonyx  to rq u a tu s  in  the  boring 
B rielle to  th e  locality  N agyharsányhegy-2  in  S. E lungary. I t  follow s th a t p a r t  of 
the  E b u ro n ian  (p resum ably  its la te r  part)  is tim e-eq u iv a len t to  the  ea rlies t part 
o f the  B iharian .

B o u rd ie r e t al. (1969) re p o rt the  co -occu rrence of D icro sto n yx  sp. and 
A llo p h a io m y s p liocaen icus  in loess deposits covering the  H ig h  T e rrace  of the 
Som m e in G race , n e a r  A m iens. T hey  co rre la te  th e  loess to  L ate  G linz. In  our 
op in ion  the  A llo p h a io m y s  Mil from  G race should  b e  re fe rre d  to  P ity  m y  s grega- 
loides  (see C ha line , 1973, P I .  20 , figs. 5-8; C haline , 1972 , figs. 7 -8 ), w hich is 
know n  from  nu m ero u s L a te  E arly  and  L a te  B iharian  dep o sits  in  E u ro p e  (e.g. 
V illány-8 an d  T a rk ö , H ungary ; Sackdillingen, G erm any ; S tra n sk a  Skaia, C zecho­
slovakia).

C haline (1972 , fig. 63 :2) m entions D icrostonyx  fro m  L e s  V alero ts, F rance . 
In  this locality  th e  lem m ing is accom pan ied  by M icro tu s (A llo p h a io m ys) p liocae­
n icus n u d en sis  C haline , 1973 an d  M . (Suranom ys) m a lei burgond iae  C haline , 1973. 
T hese  tw o M icro tu s  species are p ro b ab ly  the  sam e as respectively  M . (A llo p h a io ­
m ys)  sp. A  and  sp. B from  the  M on te  Peglia, Ita ly  (van der M eu len , in press). T hese 
I ta lia n  assem blages have been  com pared  to  M . (A .)  p liocaen icus  from  its type 
locality  B etfia-2 , R u m an ia , and  ap p eared  to  be m ore advanced . T h is suggests th a t 
the  D icro sto n yx  fro m  Les V ale ro ts  ind icates th e  g lacia l p e rio d  follow ing the 
E b u ro n ian , i.e. th e  M enap ian  (M . (A llo p a io m ys)  sp. B P eak  subzone, van  der 
M eulen , in  press).

T h e  D icro sto n yx  from  B rie lle  w ould thus rep resen t th e  o ld est know n o cc u r­
rence of the  genus in  E u rope .
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