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ABSTRACT

Dur i ng  t he  Pav lov i an ,  s€ t t l emen ts  l a rge r  t han  i n  t he
p rev ious  pe r i ods  concen t ra te  a l ong  t he  ma in  Morav ian  r i ve r s ,
i n  t he  d i r ec t i on  o f  t he  S l i / -NE  o r i en ted  commun ica t i on  ax i s  t h rough
Morav ia .  Excava t i ons  o f  t hese  s i t es  evoke  ques t i ons  abou t  s t ab i -
l i t y  o f  t he  se t t l emen t ,  con temporane i t y  o f  t he  va r i ous  se t t l e -
men t  un i t s ,  and  re l - a t i - onsh ip  t o  t he  mammoth -bone  depos i t s .

The  se t t l emen t  agg lomera t i on  a t  t he  wes te rn  s l ope  o f  s i t e
Do ln i  VEs ton i ce  I I ,  excava ted  i n  L987 ,  i s  d i v i ded  i n to  t h ree
se t t l emen t  un i t s .  A l l  o f  t hem p rov ide  cen t ra l  hea r ths ,  sys tem
o f  sha l l ow  ho les  and  dep ress i - ons ,  and  concen t ra t i ons  o f  l i t h i c
i ndus t r i es ;  one  o f  t hem i nc l uded  a  ma le  bu r i a l  ( 0V  XV I ) .  These
se t t l emen t  un i t s  a re  ana l ysed ,  da ted  by  C  t 4  and  compared .

Spec ia l i sed  repo r t s  on  pa leopedo logy ,  Pd l yno logy ,  ma laco -
zoo logy  and  use  wea r  ana l ys i s  comp le te  t he  vo lume .

SOUHRN

V pr0bEhu pav lov ienu  vzn ika j i  s id l iS tE  vEtS i  neL  v  p ied-
choz ich  dobdch ,  sous t iedu j i  se  pod6 I  h lavn ich  moravskych  iek
a  na  komun ikadn i  ose  sm6 iu j i c i  od  JZ  k  SV.  0dkryvy  tEch to  s i -
d l iS {  vyvo} r i va  j i  o td tzky  o  s tab i l i tE  os id len i ,  soudasnos t i  i ed -
no t l i v f  ch  s ide ln ich  ce Ik0  a  vz tahu  ke  sk l r idkdrn  mamut ich  kos t i .

S ide ln i  ag lomerace  na  z lpadn im svahu  Ioka l i t y  Do ln i  VEs to -
n ice  I I ,  p rozkoumand v  roce  L .987  ,  se  d len i  do  t f  i  ce1k0 .  VSechny
zahrnu j i  cen t r r i l n i  ohn i5 t6 ,  sys tdm mEtkych  jamek  a  zah louben i
a  koncen t race  5 t ipand  indus t r ie ;  j eden  z  ce lk i r  obsahova l  muZsky
hrob  (DV XVI ) .  Ty to  s ide ln i  ce lky  by ly  ana lyzovdny ,  da tovdny
metodou  C14 a  s rovndny .

Spec ia l i zovanE zp t6vy  se  tyka j i  pa leopedo log ie ,  pa lyno log i€ ,
ma lakozoo log ie  a  t raseo log ie .
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INTRODUCTION

0ne  o f  r emarkab le  cu l t u ra l  and  adap t i ve  phenomena  o f  t he
Pav tov ian  i s  f o rma t i on  o f  l a rge r  se t t l emen ts  a t  s t r a teg i c  l o -
ca t i ons ,  con t ro l l i ng  r i ve r  va11eys .  Compared  t o  t he  Au r i gnac ian ,
t he  number  o f  s i t es  dec reased ,  bu t  t he i r  spa t i a l  ex tens ion  and
amoun t  o f  a r chaeo l -og i ca l  ma te r i a l  i nc reased  and  sugges t  ma rked
se t t l emen t  concen t ra t i on .  The  ques t i on  becomes  impo r tan t  whea the r
t he  who le  se t t l emen t  a rea  has  been  se t t l ed  a t  t he  same  t ime ,
o r  whea the r  i t  accumu la ted  by  sho r t - t e rm  s tays  du r i ng  I onge r
t ime -span .  Th i s  k i nd  o f  ques t i ons ,  and  t he  p rob lem o f  se t t l emen t
s tab i l i t y ,  caJ - l s  f o r  de ta i l ed  i nves t i ga t i on  o f  Pav lov i an  se t t l e -
men ts .

Th ree  geog raph i c  po in t s  ga ined  impo r tance  du r i ng  t he
Pav tov ian :  s l - opes  o f  t he  Pav lovskd  H i l l s  above  t he  Dy ie  r i ve r
(Do ln i  VEs ton i ce ,  Pav lov ) ,  t he  SW (P iedmos t i )  and  NE  (Pe t i kov i -
ce )  en t races  o f  t he  so -ca I l ed  Morav ian  Ga te  pass .  A I l  t h ree
po in t s  l i e  a t  t he  ma in  commun ica t i on  ax i s  t h rough  t he  Morav ian
p Ia i n .  Fu r t he r  t o  t he  S !V  t h i s  r ou te  connec ted  s i t es  i n  Aus t r i an
Danube  va I l ey  and  t o  t he  NE  a re  a t t ached  Grave t t i an  s i t es  o f
Sou th  Po Iand  (Spadz i s ta ,  Mamu towa  Cave ) .  By  t he  same  rou te ,
mass  o f  I i t h i c  r aw  ma te r i a t s  has  been  b rough t  i n t o  Morav ia  and
Aus t r i a .

Sma l l e r  s i t es  a re  sca t t e red  a l ong  t he  Morava  and  Dy je
r i ve r s .  l " l o rav i an  caves  have  sca rce l y  been  se t t l ed  and  no  d i r ec t
s t r a t i g raph i c  ev i dence  o f  G rave t t i an  occupa t i on  i s  ava i l ab le
(Pod  h radem Cave ,  K0 lna  Cave  ? ) .  P r i -ma ry  wo rkshops  a t  l oca l
l i t h i c  ou t c rops  a re  m iss i ng  as  we1 I ,  because  mos t  o f  t he  raw
mate r i a l  was  impo r ted .

THE S ITE  DV  I I

A  con t i nuous  bow-shaped  cha in  o f  s i t es  ex tends  a l ong  t he
no r the rn  s l opes  o f  t he  Pav lovskd  H i I l s  be tween  Do ln i  VEs ton i ce
and  Pav Iov  (K l ima  1986 ) .  0 the r  s i t es  (M iLov i ce ,  Bu lha ry )  a re
a t t ached  f u r t he r  t o  t he  SE .  The  s i - t e  Do ln i  VEs ton i ce  I I ,  l o ca -
t ed  a t  t he  wes te rn  edge  o f  t h i s  s i t e  cha in ,  was  f i r s t  ev i denced
by  sca t t e red  su r f ace  f i nds  i n  t he  v i c i n i t y  (K l ima  e t  a1 .  L962 ,
F ig .  6 ) .  I t  i s  one  o f  t he  l oess  e l eva t i ons  i n  a l t i t ude  o f  abou t
248  m ,  r a i s i ng  above  t he  Dy je  r i ve r  and  s l op ing . f u r t he r  t o  t he
Ju rass i c  I ime i t one  ou t c rops  o f  Pav lovskd  H i l t s  ( 550  m) .  The
Ioess  depos i t  r eaches  max ima l  t h i ckness  a t  t he  f oo t  o f  t he
e leva t i on ,  whe re  i t  has  been  exp lo i t ed  f o r  b r i c kmak ing .  The
b r i ckya rd ,  opened  a t  t he  eas te rn  edge  o f  t he  v i l l d98 ,  a t t r ac ted
a t t en t i on  o f  r esea rches  s i nce  t he  ea r l i es t  t imes  and  i t  became
subsequen t l y  one  o f  t he  key  sec t i ons  o f  t he  Uppe r  P le i s t ocene
in  Cen t ra l -  Eu rope  (Abso Ion  e t  a1 .  Lg t t ;  K l ima  e t  a1 .  L962  w i t h
l i t .  ;  Demex -Kuk l  a  1969 ;  Hav l i dek -Kovanda  f 985 ) .

The  basa l  pa r t s  o f  t he  b r i c kya rd  sec t i on  we re  de tec ted
by  bo r i ngs  on l y .  I n  t he  b r i c kya rd  wa l l  i s  v i s i b l e  t he  Las t
I n te rg l ac i a l  pa rab raune rde  (p t<  I I I ) ,  t he  comp lex  o f  t h ree
che rnozems  (pX  I I ) ,  a  b rown  so i l  (PK  I )  and  t he  l as t  l oess
in te r s t r a f i f i ed  by '  g l ey  ho r i zons  (K l - ima  e t  a1 .  L962 ) .  Th i s



s t ra t i g raph i c  c l ass i f i ca t i on  was  con f ron ted  w i t h  r adome t r i c
da t i ngs  by  H .  de  V r i es  and  co r rec ted  by  J .C .  Voge l .  A  cha rcoa l
depos i t  w i t h  Pav lov i an  a r t i f ac t s  was  f o r  t he  f i r s t  t ime  de tec ted
in  a  so l i f l u c t i on - redepos i t ed  l aye r  d i r ec t l y  supeEposed  ove r
the  b rown  so i l  ( pX  f ) ;  a  second  cha rcoa l  ho r i zon ,  a r chaeo lo -
g i ca l l y  s t e r i l e ,  l i ed  i n  t he  subso i l .  The  l a rges t  i ndus t r i a l
assemb l . age ,  ve ry  ea r l y  i n  t he  Morav ian  con tex t ,  comes  f r om the
wes te rn  wa I I :  48  f l i n t  a r t i f ac t s  and  t 3  heavy -du t y  p i eces  o f
qua r t z ,  qua r t z i t e ,  c r ys ta l i ne  sch i s t ,  g ranu l i t e  and  I imes tone .

I n  1985 ,  new  i ndus t r i a l  exp lo i t a t i on  o f  l oess  by  I ngs tav ,
t h i s  t ime  f o r  damm cons t ruc t i ons ,  was  i n i t i a t ed  above  t he
anc ien t  b r i c ke te r y .  Th i s  exp lo i t a t i on  unea r thed  a lmos t  com-
p le te l y  a  Pa leo l i t h i c  s i t e ,  and  i t  y i e l ded  ev idence  o f  i t s
i nne r  s t r uc tu i e  ( f t g .  1 ) .  The  s i t e  i s  composed  o f  t h ree  l a rge r
agg lomera t i ons ,  seve ra l  i so l a ' t ed  se t t l emen t  un i t s  and  an  ad ja -
cen t  mammoth -bone  de 'pos i t .

The  f i r s t  se t t l emen t  agg lomera t i on ,  excava ted  i n  L985 ,  i s
ova l  shaped ,  ex tended  i n  N -S  d i r ec t i on  a l ong  t he  h i ghes t  pa r t
o f  t he  s i t e .  I n  i t s  sou the rn  pa r t  was  I oca ted  t he  t r i p l e  bu r i a l
DV  X I I I -DV  XV  (K l ima  1981a -d ;  f 990 ) .  The  second  agg tomera t i on ,
excava ted  i n  1987 ,  i s  ova l - shaped  as  we l l  and  i t  g radua l l y
s l opes  f r om E  t o  W.  The  t h i r d  agg lomera t i on ,  excava ted  i n  19B7
and  I oca ted  a t  t he  wes te rn  s Iope ,  makes  t he  sub jec t  o f  t h i s
s tudy .  H i t he r t o  on l y  t he  bu r i a l  DV  XV I ,  f ound  i n  i t s  sou the rn
pa r t ,  was  pub l i shed  (Svoboda  L987a ,b ;  L989a ;  Svoboda -V Idek  L99 l )

0ccupa t i on  t r aces  a t  t he  no r t he rn  s l ope  a re  sca rce r .  Th ree
i so la ted  se t t l emen t  un i t s  we re  l oca ted  a t  t he  l owe r  e tage  (A -C ,
K l ima  1987e )  and  somehow h ighe r ,  c l ose  t o  t he  uppe rmos t  se t t l e -
men t  agg lomera t i on ,  l i ed  ano the r  se t t l emen t  un i t  ( LP /L -4 ,  Svo -
boda  1990 ) .  The  mammoth -bone  depos i t  ex tended  abou t  150  m  to
the  W f rom the  wes te rn  edge  o f  se t t l emen t ,  i n  zLO m a l t i t ude .
I t  was  excava ted  i n  L986  and  19BB  (Svoboda  L9B9b ,  i n  p ress ) .

The  se t t l emen t  agg lomera t i on  a t  t he  wes te rn  s l ope  may  be
recons t ruc ted  as  a  c i r c l e  w i t h  d i ame te r  o f  abou t  21 -25  m .  Du r i ng
leveJ - i ng  t he  exp lo i t a t i on  f l oo rs  i n  ea r l y  sp r i ng  L987 ,  a  zane
a long  t he  d i ame te r  o f  t h i s  agg lomera t i on ,  w i t h  b read th  o f
10 ,5  m ,  has  un fo r t una te l y  been  des t royed .  Th i s  des t ruc ted  a rea
sepa ra ted  t he  excava t i on  i n  two  pa r t s  (F i g .  2 ) .  The  sa l vage
excava t i ons  s ta r t ed  immed ia te l y  i n  t he  sma l l e r  l owe r  (wes te rn )
pa r t  o f  t he  a rea  ( squa res  XY7 /4 -22 ) .  S imu l t aneous l y  we  c l eaned
the  sec t i on  o f  t he  h i ghe r  e tage  and  excava ted  a  be l t  o f  1  m
b read th  a l ong  i t s  f oo t  ( squa res  A /2 -23 ) .  The  ma le  bu r i a l  DV
XVI  was  d i scove red  a t  t hese  p l aces .  A f t e r  mechan i ca l  r emova l
o f  t he  uppe r  l oess ,  r ea l - i sed  by  wo rke rs  o f  I ngs tav  a l r eady
unde r  a r chaeo log i ca l  con t ro l l ,  wB  tu rned  t o  sys tema t i c  exca -
va t i on  o f  t he  uppe r  ( eas te rn )  pa r t  o f  t he  agg lomera t i on .  Th i s
ma in  a rea  i s  o f  ob long  sh3pB ,  measu r i ng  6  x  22  m  ( squa res  BG/2 -
-2 t )  .

Def i n i t i on  o f  t he  se t t l emen t  un i t s  w i t h i n  t he  excava ted
a rea  i s  based  on  v i s i b l e  r egu la r  f ea tu res  such  as  cen t ra l
hea r ths ,  dep ress ions  and  p i t s  f o rm ing  a  sys tem ( f i g .  2 ) .
Spa t i a l  d i s t r i bu t i on  o f  1 j - t h i c  i ndus t r y  (F i g .  l )  and  Den ta l i um
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she l l s  ( f i g .  2 t )  we l l  co r responds  t o  l oca t i on  o f  t hese  se t t l e -
men t  un i t s ,  wh i l e  t he  pa t t e rn  o f  bone  i ndus t r y  and  ch ipped
bones  d i s t r i bu t i on  d i f f e r s  (F i g .  22 ) .

The  excava t i on  con t i nued  t o  t he  no r t h ,  i n  ano the r  ob long
space  measu r i ng  7  x  L4  m .  0u r  excava t i on  du r i ng  t he  summer
jo i ned  he re  t he  a rea  s tud ied  by  B .  K I ima .  Th i s  a rea  f o rms  I owe r
pa r t  o f  t he  second  se t t l emen t  agg lomera t i on ,  s l op ing  f r om the
top  o f  t he  e l eva t i on ,  and  i t s  pub l i ca t i on  w i l l  make  sub jec t  o f
ano the r  s t udy .  A f t e r  t he  c l ose  o f  t he  sa l vage  ac t i ons  a t  t he
wes te rn  s l ope ,  i ndus t r i a l  exp lo i t a t i on  des t royed  t he  su r f ace
o f  t he  Pav lov i an  ho r i zon  comp le te l y .

STRATIGRAPHY

The  key  sec t i on  a t  t he  wes te rn  s l ope  t ^ i as  f o rmed  by  s tep
o f  one  o f  t he  e tages ,  a l ong  t he  i sohypse  o f  225  m  above  t he
sea  I eve I  ( squa res  A l  -  AZ t ) .  Du r i ng  f u r t he r  excava t i ons  seve -
ra l  pe rpend i cu la r  sec t i ons  comp le ted  t he  s t r a t i g raph i c  p i c t u re .
Deepe r  exp lo i t a t i on  revea led  t he  subso i l ,  f o rmed  by  a  comp l i -
ca ted  sequence  o f  s l ope  sed imen ts ,  l imes tone  rubb i sh ,  1oess ,
so i l s  and  so i l  sed imen ts  o f  M idd le  and  poss ib l y  Lower  P le i s t o -
cene  age .

The  sec t i on  a t  t he  spo t  o f  t he  ma le  bu r i a l  ( sec t i on  No  5 )
has  a l r eady  been  desc r i bed  (Svoboda  L989a ,  F i g . t ) .A f t e r  con -
su l t a t i ons  w i t h  J .  Kovanda ,  T .  Czudek ,  P .  Hav l i dek  and  o the r
geo log i s t s  we  may  summar i ze  t ha t  t he  base  ( sec t i on  No  3 ,  F i g .
4 )  i s  f o rmed  by  I oess  w i t h  pa r t l y  co r roded  ca rbona te  b l ocs
( l aye r  9 ) ,  f o l l owed  by  b rown  hum ic  so i - 1  w i t h  cha rcoa l  (B )  and
by  l oess ,  i nc l ud ing  da rke r  s t r i ps  and  l enses  w i t h  cha rcoa l  ( 7 ) .
The  cu l t u ra l  l aye r  ( 5 )  i s  deve loped  on  t h i s  l oess .  I t s  base  i s
sha rp ,  w i t h  cha rcoa l  concen t ra t i ons ;  a t  some  p laces  (no t  i n
t he  p i c t u re )  i s  v i s i b l e  t he  uppe r ,  pa r t l y  r emoved  pa r t  o f  t he
Iaye r ,  pene t ra t i ng  i n to  t he  ove r l y i ng  1oess .  The  t h i ck  uppe r
l oess  l aye r  ( 5 -1 )  i s  sepa ra ted  by  l i gh t  och reous  and  och reous /
I i gh t  b rown  s t r i ps  and  l enses ,  comparab le  t o  t he  so -ca11ed
g ley  ho r i zons  o f  B .  K l ima  (1958 ) ,  and  by  i r r egu la r  r us t y  smud -
ges  and  s ta i ns  w i t h  coagu la ted  Fe -hyd rox ides .

I n  t he  squa res  A  18  -  A  22 ,  t he  cu l t u ra l  l aye r  f i l l ed
a  sha l l ow  dep ress ion ,  whe re  t he  Pa leo l i t h i c  bu r i a l  (F i g .  5 )
was  d i scove red  on  28 .O4 .1981 .  I n  t h i s  space  ( squa re  A -20 )
two  ea r t h  mono l i t es  we re  removed  f r om the  sec t i on  No  5 ,  I oca -
t ed  a l ong  t he  ske le ton ,  and  t r ansm i t t ed  t o  L .  Smo l i kovd  f o r
pa leopedo log i ca l  i nves t i ga t i on .  J .  Kovanda  and  H .  Svobodovd
samp led  t he  sec t i on  No  I  ( squa res  A7  -  AB)  on  5 .05 .1987  f o r
ma lacozoo log i ca l  and  pa l yno log i ca l  ana l yses .  Samp le  numera t i ons
a f t e r  t he  va r i ous  au tho rs  a re  co r re l a ted  i n  t ab .  I  and  t he i r
r epo r t s  a re  enc fosed  t o  t h i s  a r t i c l e .

Chemica l  compos i t i on  o f  t he  unde r l y i ng  and  ove r l y i ng
loess  was  i nves t i ga ted  i n  sea rch  f o r  poss ib l e  ma te r i a l  sou rces
o f  t he  ea r l i es t  ce ram ic  p roduc t i on  (Vand i ve r  e t  a1 .  1989 ) .  The
resu l t s  demons t ra te  t ha t  60  -  75  % i s  composed  by  S i0?  and
10  -  2 I  %  by  ALZOJ ,  wh i l e  CaO,  MgO,  T i02 ,  PZO5 ,  FeO,  Na t0  and
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KZ0  a re  rep resen ted  by  l owe r  pe rcen tages .

RADIOMETRIC  DAT INGS

Samp les  f o r  r ad iome t r i c  da t i ng  we re  t aken  f r om l aye rs  B
and  g  (espec ia t l y  f r om hea r ths )  and  send  t o  l abo ra to r i bs  a t
G ron ingen  ( con t r i bu t i on  by  lV .  G .  Mook )  ,  P rague  ( con t r i bu t i on  by
J .  S i l a r )  and  I l I i no i s .  The  cha rcoa l  I aye rs  i n  t he  a r chaeo lo -
g i ca l l y  s t e r i l e  unde r l y i ng  so i l  ( l aye r  B )  y i e l ded  two  da ta :

GrN 15280
749

The  second  da te ,  ga ined  by  t he  Cha r l es  Un i ve rs i t y  Labo ra -
t o r y  i n  P rague ,  i s  t oo  recen t .  A f t e r  J .  S i l a r ,  i t s  h i bh  dev ia t i on
i s  due  t o  sma I l  amoun t  o f  t he  samp le  and  t o  i t s  d i l u t i on .0n l y
a f t e r  add ing  doub le  dev ia t i on  we  a r i ve  t o  a  r ea l i s t i c  va Iue .  I n
the  b r i c kya rd  sec t i on ,  a  s t r a t i g raph i ca l l y  comparab le  so i l  was
da ted  t o  28  100  +  100  B .P .  (G rN  2A92 ,  K l ima  e t  a l .  L962 ) .  Co r res -
pond ing  so i l  was  recen t l y  f ound  by  excava t i on  a t  nea rby  M i l ov i -
ce i  a t  t h i s  s i t e  i t  i n c l uded  a t yp i ca l  Au r i gnac ian  and  i t  was
da ted  t o  29  2OO 1  950  B .  P .  (G r t ' t  14826 ,  0 I i va  1989 ) .

Ea r l i es t  da ta  f o r  t he  Pav lov i an  (29  000  -  28  000  B .P . )  a re
p rov ided  f r sm  the  b r i c kya rd  sec t i on ,  whe re  t he  b rown  so i l  8
l i es  i n  d i r ec t  con tac t  w i t h  t he  above  cu l t u ra l  I aye r  6  (K l ima
e t  a I .  L962 ) .  I n  t he  uppe r  pa r t  o f  t he  s i t e  a  more  o r  l ess
th i ck  l oess  depos i t  7  sepa ra tes  t he  two  l aye rs .

Numerous  da ta  f r om the  cu l t u ra l  l aye r  a t  t he  new  excava -
t ! ons ,  i nc l ud ing  t he  mammoth -bone  depos i t ,  r ange  be tween
28  000  -  22  000  B .P .  ( c f .  K l ima  L990 ,  Svoboda  TgAg  e t c . ) .  The
se r i es  o f  da ta  f r om the  wes te rn  s l ope  agg lomera t i on  f i t s  i n t o
th i s  i n t e r va l .  The  Gron ingen  da ta ,  howeve r ,  a re  usua l l y  ea r l i e r
(Z l  500  -  25  000  B .P . ) ,  wh i l e  t he  P rague  da ta  o f  t he  same
fea tu res  and  se t t l emen t  un i t s  a re  gene ra l l y  mo re  recen t  ( abou t
25  000  -  22  000  B .P . ) .  Th i s  ev i dence  i s  supp lemen ted  by  two
I l l l no i s  da ta :  26  390  +  21A  B .P .  and  22  630  +  420  B .P .  E labo ra -
t i on  o f  a  f i ne  ch rono logy  on  t he  bas i s  o f  sudh  a  range  o f
da t i f l g s ,  t he re fo re ,  seems  imposs ib l e .  We  suppose  t ha t  t he  cu l -
t u ra l  l aye r  was  f o rmed  du r i ng  l onge r  t ime -span  and  i n  chang ing
env i r onmen ts .  The  se t t l emen t  agg lomera t i on  wou ld  be  t he  resu l t
o f  r epea ted  se t t l i ng  o f  t he  same  space .

The  ove r l y i ng  l oess  depos i t  i s  da ted  i n  t he  b r i c kya rd
sec t i on  (K l ima  e t  a I .  L962 )  t o  1B  400  +  700  B .p .  ( dep th  o f
5 ,5  m)  and  t o  15  t 5O  j  I  000  B .P .  ( dep th  o f  4  m) .

CHARACTERIST IC  OF FORMATION PROCESSES OF THE SECTION

Stud ies  by  L .  Smo l i kovS ,  H .  Svobodovd  and  J .  Kovanda
enab led  cha rac te r i sa t i on  o f  f o rma t i on  p rocesses  o f  t he  sec t i on
and  i t s  sepa ra t i on  i n to  t h ree  cyc les :  t he  subso i l  o f  t he  cu l -
t u ra l  l ayE t ,  t he  cu l t u ra l  l aye r ,  and  t he  ove r l y i ng  depos i t .

The  l owe r  cyc l e  ( l aye rs  9 -7 ) .  The  t ime -span  be fo re  t he
Pav lov i an  se t t l emen t  cove rs  sed imen ta t i on  o f  t he  l oess .  i t s

CU
21  900  +  55O B .  P .
24  725  I  2153  B .P .
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r edepos i t i on  and  pseudog ley  f o rma t i on  du r i ng  subsequen t  sho r t
co ld  and  mo i s t  osc i l l a t i on .  A  weak l y  deve loped  pa ra rendz ine ,
m ixed  w i t h  r e l i c t s  o f  ea r l i e r  che rnozem so i1s ,  evo l ved  on  t h i s
subs t ra t  c i u r i ng  a  sho r t  t ime  i n te r va l ,  unde r  co ld  and  re l a t i ve -
1y  d r y  c l ima te .  Fo l l - ow ing  mo i s te r  osc i l l a t i ons  a re  respons ib l e
fo r  f u r t he r  pseudog ley  f o rma t i on .  Th i s  so i l  comp lex  i s  sepa ra -
t ed  by  l oess  o f  va r i i ng  t h i ckness  f r om the  cu l t u ra l  l aye r .

The  po1 len  ana l ys i s  con f i rms  t he  supposed  m ix tu re  o f  d i -
f f e ren t  so i l  ma te r i a l s .  The  resu l t s  sugges t  a  t empe ra te  and
ra the r  mo i s t  c l ima te  du r i ng  t he  i n te r va l  o f  pedogenes i s ,  wh i l e
the  ove r l y i ng  l oess  w i t ness  a  co lde r  t ype  o f  vege ta t i on .  Ma lacco -
zooLog i ca l  ana l ys i s  o f  t he  so i l  i nd l ca tes  bo th  co ld  s tepp i c  so -
c i e t i es  and  c l ima t i ca t l y  no t  p re tendous  o r  unexp ress i ve  spec ies .
Ma lacco fauna  o f  t he  ove r t y i ng  l oess  impove r i shed .  Ch rono log i ca l l y
t h i s  t ime -span ,  i nc l ud ing  an  osc i l l a t i on  o f  i n t e r s tad ia l  cha rac -
t e r  (Denekamp) ,  co r responds  t o  t he  phas i s  o f  t he  I n te rp l en i -
g l ac i a l  p r i o r  28  000  yea rs .

The  cu l t u ra l  I aye r  ( 6 ) .  The  Pav l - ov i an  cu l t u ra l  l aye r  i s  f o r -
med  by  a  f oss i l  so i l  sed imen t ,  w i t h  adm ix tu re  o f  ea r l i e r  r edepo -
s i t ed  componen ts ,  deve loped  unde r  i nc reased  ac t i v i t y  o f  edaphon
and  vege ta t i on  and  unde rgo ing  subsequen t l y  s l i gh t  pseudog ley
fo rma t i on .  The  po l l en  spec t rum i nc l udes ,  bes ides  usua l  g l ac i a l
t r ees ,  ce r t a i n  t he rmoph i l e  spec ies  ( t he  same  spec ies  reappea r
i n  samp les  f r om o the r  pa r t s  o f  t he  ou l t u ra l  l aye r ;  Svobodov6 -
Svoboda  1988 ;  SvobodovS  i n  p ress ) .  The  ma laccozoo log i ca l
ana l ys i s ,  oo  t he  o the r  hand ,  p roves  de f i n i t e l y  co ld  Co Iume l l a
fauna .  We  expec t ,  t he re fo re ,  t ha t  t he  cu l t u ra l  l aye r  deve loped
du r i ng  a  l onge r  t ime -span ,  i n  t he  pe r i od  o f  chang ing  c l ima t i c
osc i l l a t i ons  i n  t r ans i t i on  f r om the  Wurm ian  I n te rp l en ig l ac i a l
t o  t he  Uppe r  P Ien ig Iac i a l ,  and  a t  t he  l im i t  o f  va r i ous  a l t i t u -
d i na l -  zones .  Th i s  c l ima t i ca l  i ns tab i l i t y ,  o r  con tac t  o f  va r i ous
env i r onmen ts ,  i s  impo r tan t  f o r  unde rs tand ing  t he  Uppe r  Pa Ieo -
l i t h i c  adap ta t i ons  du r i ng  human  occupa t i on  o f  t he  s i t e .

The  uppe r  cyc l e  ( l aye rs  5 -1 ) .  I n  t he  l oess  ove r l y i ng  t he
cu l t u ra l  l aye r  we  obse rve  t he  impac t  o f  sho r t e r ,  mo i s t  and  d r y
osc i l l a t i ons ,  r e f l ec ted  i n  weak  pseudog ley  f o rma t i ons ,  r eca l -
c i f i ca t i on  and  con t r i bu t i on  o f  ma te r i a l .  I spec ia l l y  two  pseudo -
g ley  ho r i zons ,  bo th  i n  t he  i n i t i a l  s t age  o f  deve lopmen t  ( I aye rs
71 ,2 ) ,  a re  mac roscop i ca l l y  we l l  v i s i b l e  and  s t r a t i g raph i ca l l y
compa iab le  t o  a  so i l  f ound  i n  s im i l a r  pos i t i on  a t  M i l ov i ce  (Smo-

I i kovS  i n  p ress ) .  These  ho r i zons  co r respond  t o  r aw  so i l s  o f
f u l l y  g l ac i a l  i n t e r va l s .  The  po l I en  spec t rum sugges t s  vege ta -
t i on  cove r  o f  co l d  and  d r y  s tepp i c  cha rac te r ,  w i t h  h i ghe r  sha re
o f  a rbo rea l  po11en  i n  t he  I owe r  pseudog ley  ho r i zon .  The  mo l l uscs
a re  dom ina ted  by  Pup i l I a  f auna  o f  t he  co ld  s teppes ,  poo r  i n
spec ies .  Th i s  phase  co r responds  t o  t he  beg inn ing  o f  t he  Uppe r
Wi j rm ian  P l  en ig Iac i a l  .

The  s tud ied  sec t i on  i l l u s t r a tes  g radua l  coo l i ng  o f  t he
c l ima te  i n  t he  t ime -span  o f  W i j rm ian  I n te rp l en ig l ac i a l  and
beg inn ing  Uppe r  P Ien ig l ac i a l .  Th i s  t r end  i s  c l ea r l y  v i s i b l e ,
even  i f  t he  va r i ous  d i sc i p l i nes ,  espec ia l l y  pa l yno logy  '  we re
con f ron ted  w i t h  p rob lems  o f  r epea ted  redepos i t i on  o f  ea r l i e r
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sed imen ts .  I t  shows  t ha t  t he  c l ima te  a f t e r  Denekamp  d id  no t
evo l ve  con t i nuous l y ,  bu t  i n  a  number  o f  osc i l l a t i ons ,  and  t h i s
p rocess  was  i n te r rup ted  by  h i a tuses .  The  consequences  a re
d i sappea rence  o f  t he  I a rge  mammoth -bone  depos i t s  and  re t r ea t  o f
t he  Pav lov i an  se t t l emen t ,  no t  on l y  f r om the  Do ln i  VEs ton i ce
a rea ,  bu t  f r om Morav ia  i n  gene ra l .

CHRONOLOGICAL POSIT ION OF THE PAVLOVIAN

S i tes  o f  Sou th  Morav ia  a re  o f  key  impo r tance  f o r  unde r -
s tand ing  s t r a t i g raphy  o f  t he  Pav lov i an .  Ea r l i es t  a re  t he  l owe r
pa r t s  o f  bo th  s ta t i ons  DV  I  and  DV  I f ,  whe re  t he  cu l t u ra l
I aye r  appea rs  i n  d i r ec t  con tac t  ove r  t he  unde r l y i ng  so i l s .
Measu remen ts  f r om Do In i  VEs ton i ce  and  S t rdnskd  skd la  da te  t hese
so i l s  be tween  33  000  -  28  000  B .P .  (Denekamp) .  The  Pav lov i an
cu l t u ra l  l aye rs  i n  t he  above  depos i t s ,  i . e .  i n  so i l  sed imen ts
a t  t he  base  o f  t he  uppe r  I oess  cove r ,  da te  un t i l  abou t  22  000
B .P .

I n  summer  I 99O we  opened  a  se r i es  o f  t r enches  a l ong  t he
s i t e  DV  I .  Two  I aye rs  o f  cha rcoa l  depos i t s  i n  t he  l owe r  pa r t
o f  t he  s i t e  ( t r ench  I / 9O)  y i e l ded  ea r l i e r  da ta :

29 100  1
27  25o  

l
Cu l tu ra l  Iayer
more  recen t :

zaT
590
550

in

B.  P .  ( tne  lower  layer ,  GrN lB lBT)

B.  P .  (  the  upper  layer ,  GrN 18188  )  .

the  upper  par t  o f  the  s i te  ( t rench  IA /90)  i s

25 e5o I  qAB B.P. (GrN 18 r8e).

Pos i t i on  o f  Pav lov i an  a t  Pav lov  (Z l  000  -  25  000  B .  P .  )  and
P iedmos t i  (Ze  870  +  25A  B .P . )  i s  ch rono log i ca l l y  comparab le  t o
the  mean  da t i ngs  o f  DV  I  and  I I ,  wh i l e  a t  S t r6nskd  sk r i l a  I I a
we  s t i l l  f ound  I a te  Au r i gnac ian  i n  t he  co r respond ing  s t r a t i -
g raph i c  I eve I .  The  Grave t t i an  se t t l emen t  a t  M i l ov i ce  seems  to
be  s l i gh t l y  mo re  recen t  ( 25  500  -  22  000  B .P . ) .  Gene ra l l y ,  t he
Pav lov i an  may  be  p l aced  i n to  l onge r  t ime -span  be tween  29  000
22  000  B .  P .

Ea r l i e r  phas i s  o f  t he  Morav ian  Pav lov i an  i s  con tempora ry
w i t h  seve ra l  G rave t t i an  s i t es  i n  t he  Ca rpa th i an  Bas in :  Nem5o-
vd  QA  57O +  I  t 45  B .  P .  ) ,  S l an inova  Cave  (Z l  950  +  27O B .  P .  )
dnd  Bod rogke resz tu r  -  Henye  (abou t  28  000  B .P . ) .  Tn  t h i s  eas te rn
reg ion ,  t he  Lower  G rave t t i an  ho r i zons  s t i l l  may  appea r  i n  che r -
nozem so i l  ( t ne  Mende  so i l ) .  I n  sou th  Po land  and  i n  Aus t r i a ,
t he  s i t es  o f  Spadz i s ta  Cz - I aye r  IV  and  t he  W i l l endo r f  sequence ,
beg inn ing  w i t h  l aye r  5 ,  f a l l  i n  t h i s  same  pe r i od .

La te r  phase  o f  t he  Grave t t i an  saw  rap id  deve lopmen t  o f
se t t l emen t  i n  Aus t r i a  and  Wes t  S lovak ia .  Laye r  9  a t  W i l l endo r f
I I  may_be  p laced  a round  20  000  B .P .  The  cu l t u ra l  ho r i zon  a t
N i t r a -Ce rmd i  i s  da ted  t o  22  860  +  400  B .  P .  and  t he  s t r a t i g raph i c
sequence  a t  T rend iansk6  Bohus lav i ce  f a l l s  a round  23  700  B .P .
(B r i r t a  L98 l ) .  The  da ta  o f  Eas t  S lovak ian  Grave t t l an  a re  even
Ia te r  (Ce ;kov :  L9  600  +  J6O B .P .  and  L9  755  +  24O B .P . ) .
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F i g .  7  ( a b o v e ) .
s k e l e t o n  D V  X V I .

l s t  se t t l emen t  un i t ,  uppe r  pa r t  o f  t he
-  F i g .  B  (be Iow)  .  Cen t ra l  hea r th  (D )  .

_ L b



Fur the r  Ep lg rave t t i an  evo lu t i on  may  be  f o l l owed  a t  t he  ne igh -
bou r i ng  Hunga r i an  s i t es .  I n  Aus t r i a  and  Morav ia  a round  1B  000
8 .P . ,  bo th  l " r ge r  camps  (Grubg raben )  and  t empora ry  hun t i ng  s i t es
(S t rdnskd  skd la  IV )  appea r  spo rad i ca l l y .

THE F IRST  SETTLEMENT UNIT  (SQUNNTS A /18 -22 )

P re l im ina ry  desc r i p t i on  o f  t he  I s t  se t t l emen t  un i t  was
pub l i shed  i n  con tex t  o f  t he  ma le  bu r i a l  DV  XV I  i n  i t s  sou the rn
pa r t  (Svoboda  1989 ,  231 -239 ,  F i g .  2 ) .  Du r i ng  mechan i ca l  l oess
remova l  a t  t he  wes te rn  s l ope  i t  f i r s t  appea red  as  l a rge  da rk
l ens  i n  t he  e tage  wa I l .  Subsequen t  sa l vage  excava t i on  revea led
a  dep ress ion  w i t n  max ima l  es t ima ted  l eng th  o f  4 ,5  m  and  dep th
o f  3 ' 5  cm  (F ig  .  6 ) .  F i t l i ng  o f  t h i s  dep ress ion  may  be  d i v i ded
in  two  I eve l s ,  t he  l owe r  one  w i t h  no  v i s i b l e  t r aces  o f  movemen t ,
and  t he  removed  uppe r  one ,  pene t ra t i ng  i n to  t he  ove r l y i ng  l oess '
Ma rg ins  a re  d i s t i hc t  a t  t he  NE  s i de ,  bo rde r i ng  w i . t h  t he  Znd
se t t l emen t  un i t ,  bu t  g radua l  a t  t he  sE  s i - de .  The  wes te rn  marg ins
1ae re  des t royed .  Th i s  un i t  i n c l udes  cen t ra l  hea r th ,  ma le  bu r i a l ,
two  dep ress ions  and  o the r  f ea tu res .

The  hea r th .  Hea r th  D  i s  l oca ted  i n  cen t ra l  pa r t  o f  t he
dep ress ion  (F ig .  8 ) .  The  shape  i s  c i r cu l . t ,  w i t h  d i ame te r  o f

abou t  I  m .  Base  i s  bow l - shaped  and  sha1 low .  The  hea r th  l aye r
i s  35  cm th i ck  and  i t  i s  f o rmed  by  a l t e rna t i ng  l aye rs  o f
cha rcoa l  and  red -bu rned  1oess ,  w i t h ' numerous  I imes tone  b l ocs
(up  t o  15  cm) .Ac ross  t he  hea r th  l i ed  a  I a rge  an ima l  r i b .  Sed i -
men t  o f  t he  hea r th  i nc l uded  2  po in ted  backed  m ic rob lades  and

I z t  o the r  a r t i f ac t s ,  pa r t l y  bu rn t  i n  f i r e .  Cha rcoa l -  samp les
were  da ted  a t  G ron ingen  and  I l - I i no i s  w i t h  t he  f o l l ow ing
resu l t s :

Bu r i a l .  Ma le  ske le ton  was  p ISced  i n  sou the rn  pa r t  o f  t he

dep ress ion ,  i n  c rouched  pos i t i on  on  t he  r i gh t  s i de ,  . 5o  t ha t

t he  knees  we re  on l y  p l aced  ?5  cm f r om the  hea r th  and  a t  t he

same  l eve I .  S ince  i ne  body  l i ed  ho r i  zon ta t l y ,  i t s  t r unk  and

head  we re  sunk  i n to  pu re  i oess  i n  t he  s l op ing  SE  marg in  o f

t he  dep ress ion  (F ig . '  7 ) .  L i t h i c  i ndus t r y  ( tZ l  p i eces )  and

o the r  ob jec t s  f ound  i n  lmmed ia te  v i c i n i t y  o f  t ! "  s ke le ton
have  a l r 6aOy  been  pub l i shed  (Svoboda  1989a ) .  Cha rcoa l  samp le

f rom th i s  space  has  been  da ted  i n  G ron ingen :

GrN 15  271
ISGS I  7  44

25  140  +  2 IO  B .P .
26  t 90  ;  270  B .P .

25  51A  +  280  B .  P .GrN
h l i th  respec t
bur ia l  a rea

15  216
t o  t he  dev ia t i on ,  t he  con temporane i t y  o f  t he

and  t he  hea r th  seems  to  be  P roved  '

Dep ress ion  A .  Wes te rn  pa r t  9 I  t h i s .  dep rgs? ion -  i s  des t royed

and  t he  p rese rveO pa r t  ( gO ' cm x  45  cm)  i s  r e l a t i ve l y  sha l l ow
( l  _  10  bm) .  I t  con ta i ned  cha rcoa l ,  bones  o f  sma l l e r  an ima l s ,

two  Den ta l i a  i n " t t =  i nse r t ed  i n  each  o the r  and  co lou red  by  red

och re ,  and  a  sma I l  pe1 le t , o f  f i r ed  c Iay .  L i t h i c  i ndus t r y  i s

"o *po i "o  
by  z  m i c ro r i t hs  ( r  backed  po in t ,  l  m i c rosaw ,5  m ic ro -

b l ades )  and  24L  o the r  a r t i f ac t s .

Dep ress ion  E  i s  t he  l a rges t  i n t en t i ona l l y  ho l l owed  p i t  a t

DV  I I .  I t  was  cu t  a t  t he  
" " r i * " n  

marg in  as  we l l ,  bu t  t he  o r i g i na l

L1



?hgp"  may  be  recons t ruc ted  as  an  ova l  go  cm w ide ,  mo re  t han
L r2o  m  l ong  and  40  -  50  cm deep .  r t  con ta i ned  bones  o f  r a rge r
and  sma l re r  an ima l s ,  l imes tone  f r agmen ts ,  och re ,  a  po l i shed
bone  spa tu l a  ( f i g .  25 : I ) ,  sma l l  p i e r ced  l oo th  ( i i g . ' 24  J )  anO
5  Den ta l i a  she l l s .  The  same  p i t  y i e rded  6  p i eces  o f  f i r ed  c ray :
5_sma11 ,  8 -10_cm tong  pe l l e t s  and  a  shaped  and  p i e r ced  f r agmen t(F ig .  25 : J ) .  The  l i t h i c  i ndus t r y  assemb lage  i s  u " " y - r i ch :  5  f l i n t
co res ,  7  backed  m ic rob rades  ( r i g .  9 :L4 ) ,  1  bu r i n  w i s te ,  2  po in -
t ed  b l ades  (F ig .  9 :L6 ,  i 4 ) ,  a  pa r t i a t l y  r e touched  c res t  o rade
and  475  o the r  a r t i f ac t s .

0 the r  f ea tu res .  c l ean ing  t he  bo t t om o f  t he  dep ress ion  re -
vea led  c i r cu la r  f i r ed  a rea  (F ) ,  60 -70  cm i n  d i ame te r ,  I oca ted
to  NE  o f  hea r th  D .  Fu r t he rmore ,  a  g r i nd ing  p l a te  w i t h  t r aces
o f  och re  was  f ound  i n  eas te r  pa r t  ( f i g .  ? I : J )  and  two  c l us te r s
o f  l i t h i c s  and  bones  (8 ,  C )  i n  o the r  I a r t s  o f  t he  dep ress ion .
c l - us te r  B  i s  composed  o f  a  backed  m ic rob rade ,  a  m ic rob lade ,
a  mass i ve  i r r egu la r  b rade  and  a  Den ta l i um  f r agmen t .  c l us te r
c  i nc l uded  a  c res t  b l ade ,  edge  b l ade  and  a  De i t a l i um  she r r .

L i t h i c  i ndus t r y .  Compared  t o  o the r  pa r t s  o f  t he  excava ted
a rea  t he  t o ta l  number  o f  a r t i f ac t s  ( 2087 )  i nc reased  i n  r esu l t
o f  sys tema t i c  f l oa t i ng ,  espec ig f f y  o f  a l l  ma te r i a l  f r om dep ress ions
and  f r om o the r  f ea tu res .  The  f l oa ted  ma te r i a l  b rough t  numerous
gTa r r  ch ips  and  some  m ic rob lades .  Even  w i t hou t  r eg l r d  t o  t he
f l oa ted  ma te r i ?1 . ,  howeve r ,  wB  wou ld  s t i l 1  conc ludJ  t ha t  dens i t y
o f  a r t i f ac t s  w i t h i n  t he  l s t  se t t l emen t  un i t  i s  h i ghe r  t han  e l se -
whe re  (F ig  .  t ) .

Mos t  o f  t he  a r t i f ac t s  a re  made  o f  d i f f e ren t  va r i e t i es  o f
f l i n t ,  on l y  2 ,5  %  a re  o f  r ed  rad io l a r i t e  and  6 ,4  %  o f  g reen
rad io l a r i t e .  G reen  rad io l a r i t e  was  concen t ra ted  i n  squ - re  A - I 9
and  i t  i s  no t  exc luded  t ha t  t h i s  a rea  co inc i des  w i t h  t he  ne igh -
bou r i ng  ?nd  se t t r emen t  un i t ,  whe re  g reen  rad io l a r i t e  use  was
f requen t .

Assembrage  o f  t he  l s t  se t t l emen t  un i t  i n c l uded  L j  co res ,
mos t r y  o f  f l i n t ,  and  on l y  2  p i eces  a re  o f  r ed  rad io l a r i t e .
A  l a rge  p i ece  o f  i n i t i a r l y  wo rked  rad io l a r i t e  ma te r i a l  and  z
p re -co res  (w i t h  r a te ra r  c res t s ,  w i t h  up r i gh t  p repa ra t i on )
appea red  as  we11 .  The re  we re  2  co res  o f  t he  Uppe r  pa leo l i t h i c
t ype ,  w i t h  p repa red  do rsa l  c res t  and  w i t h  basa l  c res t ;  one  co re
i s  o f  t he  un ipo la r  p r i sma t i c  t ype .  Th ree  co res  unde rwen t  changes
o f  o r i en ta t i on  and  one  co re  t he  re j uvena t i on  o f  f l a k i ng  p Ia t f 6 rm .
The  co re  asemb lage  i s  comp le ted  by  z  r es i dua l s  and  I  f i agmen t .

The  sha re  o f  co r t i ca r  f l akes  and  b l ades  (1  se r i es )  i s  l ow(Z  %) .  The  non -co r t i ca l  f l a kes  and  b l ades  dom ina te  marked l y  and
espec ia l l y  t he  m ic rob lades  and  b l ades  reach  max ima l  va lues
( r l am  =  J4 .2  vo ) .  some  o f  t he  b l ades  a re  po in ted  ( r i g .  9 :L6 ,  j 4 ,
3_Q) , -  wh i re  t he  pa r t i a r l y  r e touched  b rades  a re  ra re  ( r i g .  9 ; t 5 ) ' .
D i f f e ren t  t ypes  o f  p repa ra t i on  and  re j uvena t i on  f t akes  and
b lades  a re  numerous .

The  sha re  o f  t oo l s  ( r e l a ted  t o  non - re touched  a r t i f ac t s
exc lud ing  f r agmen ts  and  ch ips )  r eaches  L r , 3  % .  A1 l ,  w i t h  t he
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exc€p t i , on  o f  2  r ad io l a r i t e  backed  m ic rob rades ,  a re  made  o f
f r i n t .  Endsc rapg rs ,  bo th  t yp i ca l  and  a t yp i ca r ,  a re  mos t l y  on
b lades  (F ig .  9 : Jo ,  J2 ) .  o f  spec ia r  i n t e i es t  i s  t he  comb i i r a t i on
o f  mass i ve  endsc rap 'e  w i t h  bu r i n  b row  a t  t he  head ,  oppos i t e  t o
ob l i que  , concave  re touche  ( f i g  .  9 : J j )  .  Two  bu r i ns  i r e '  d i hed ra l
( r i q  .  9  z ' . 26 ,  1L ) ,  bo t , h  cen t ra r  and  l a te ra l ,  and  f  u r t he r  t h ree
bu r i ns  ; a re  on  non - r re touched  edge  (F ig  .  9 : 29 )  .  Re la t i ve l y  f  r equen t
a re  bu r . i : ns  on  concave  t r unca t i ons  ( svoboda  L9gga ,  F i g .  l : l l ) , '
i n c l ud ing  a  m ic robu r i n  (F i g .  9 :ZZ ) .  The  comb ina t i ons  o f  bu r i ns
i nc l ude  t ' he  d i hed ra l , y ' t r unca ted  t ype  ( f i g .  9 :27 ) ,  d i hed ra l /
! t 9 f gn  edge  t yRe  (F i . g .  9 :28 ) ,  t r unca ted /b roken  edge  t ype  ( r i g .
9237  )  an ' d  f u r t he r  two  comb ina t i ons  o f  d i hed ra l  ou i i ns .

M ic ro l i t h i c  t oo l s  a re  ve ry  f r equen t ,  espec ia l l y  t he  backed
mic rob lades  ( r i g ,  9  z7_ , , 3 -4 ,  7  - LL ,  L4 -L5 ) ' ,  some t imes  po in ted ,
and  m ic rosaws  (F ig .  9 :5 -6 ,  Lz -L i ) .  Mo rpho log i ca l r y  i i npo r t an t
i s  a  m ic ro l i t h i c  shou rde red .  po in t  ( r i g .  9 :L l ) ,  accompan ied  by
b lades  w i t h  basa l  (F i g .  6 :Z )  and  t e rm ina l  no t ches  ( r i g .  9 :L9_
2 I )  and  f i ne  bo re rs  ( f i g .  9 :19 ,  Z t -24 ) .  The  t oo l  ass6mb lage
i s  comp le ted  by  a  sp l i t t e red  p i ece  (F ig .  9z25 ) .

0 the r  ob jec t s .  The  bone  i ndus t r y  i nc rudes ,  bes ides  t he
spa tu l a  men t i gngg  f r om p i t  E ,  a  bone  awr  ( r i g . ' ?4 :4 ) .  A l t oge the r
L?  Den ta l i a  she l l s  we re  f ound ,  two  o f  t hem w i t n  i n t ens i ve l f  * o rn
su r f aces .  Among  t he  deco ra t i ve  ob jec t s  t he re  we re  5  p i e r ced
an ima l  t e9 th ,  4  o f  t hem a t t ached  t o  t he  mare  ske le ton  ( r i g .  24 :3 ;
svoboda  L989a ,  F i g .  3 : ) - 6 ) .  lB  p i eces  o f  och re  we re  d i spe i sed  i n '
t he  a rea ,  and  och reous  powde r  cove red  t he  head  and  pe l v i s  o f  t he
ma le  ske le ton .  Fou r  f r agmen ts  o f  s t one  p l a tes  we re  i ound ,  one
o f  wh i ch ,  f ound  nea r  t he  ske le ton  ( squa re  Aa -20 )  and  s t i i l  co_
ye reQ by  red  och re ,  ce r t a i n t y  se rved  as  g r i nd ing  s tone  ( r i . g .
2L :3 ) .  The  l s t  se t t r emen t  un i t  i s  un ique  a t  t he  wes te rn  s l ope
fo r  t he  on l y  f i nds  o f  f i r ed  c l ay  p i eces .

THE SEC0ND SETTLEMENT UNIT  (SQUARES AaD/L6 -Le )

The  space  o f  t he  Znd  se t t l emen t  un i t  has  been  de r im i t ed
by  a  squa re  o f  4  x  4  m  (n i g .  11 )  w i t h  cen t ra r  hea r th  and  so r -
round ing  concen t ra t i on  o f  I i t h i c  i ndus t r i es .  The  rea l  ou t l i nes
w i t h  excep t i on  o f  t he  pa r t  cu t  by  t he  ne ighbou r i ng  l s t  se t t r e -
men t  un i t  -  a re  i nv i s i b l e .  The  space  i s  c i ossed  b t  an  ob r i que
f i s su re  f i l l ed  w i t h  f i ne  wh i t e  sed imen t .

The  hea r th .  The  hea r th  i s  o f  i r egu la r  shape ,  measu r i ng
9b9u t  2 ,5  x  1  m  (F ig .  l 0 ) .  r t  i s  f o rmed  by  con t i nuous ,  5 -L5  

" tt h i ck  l aye r  o f  cha rcoa l ,  bu rn t  l oess  and  t n i n  sandy  m ic ro -
raye rs ,  p l aced  on  f l a t  su r f ace  o f  t he  l oess .  Few  l i r ge r  bones
l i ed  i ns i de .  L i t h i c  i ndus t r y  was  sca rce  and  on l y  a  sma l r  pa r t
was  bu rn t  i n  f i r e .  cha rcoa l s  f r om the  hea r th  we re  da ted  i n
Gron ingen  and  P rague  w i t h  t he  f o l l ow ing  resu l t s :

G rN  15  219  26  92O +  Z jO  B .p .
CU 148  ZZ5 IO  1766  B .p .

The  dep ress ions .  A t  t he  l owe r  end  o f  t he  hea r th  r i ed  two
bow l - shaped  dep ress ions .  The  f i r s t  one  ( squa re  Aa - l g )  was
ad jacen t  t o  t he  hea r th ;  i t  i s  o f  c i r cu l a r  shape  w i t h  d i ame te r

20
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F ig .  10 Znd  se t t l emen t  un i t ,  v i ew  o f  t he  cen t ra l  hea r th .

abou t  80  cm and  dep th  abou t  l 0  cm .  I t  con ta i ned  f ew  l a rge r
bone  f r agmen ts ,  Den ta l i a  she l l s  and  l i t h i c  i ndus t r y  w i t h
se lec ted  b l ades  o f  f l i n t  and  rad io l a r i t e  ( f i g .  L2z  fB ) .  Fu r t he r -
more ,  t he  l i t h i c  i nc l uded  a  bu r i n  on  l a rge  t r unca ted  f 1ake ,  an
endsc rape r  ( f i g .  12z I4 ) ,  two  backed  m ic rob lades ,  t v l o  po in ted
b lades ,  a  I a rge  f l ake  and  161  o the r  a r t i f ac t s ,  s ca rce l y  bu rn t
i n  f  i r e .

The  I e f t  dep ress ion  ( squa res  Aa /L6 -L7 )  i s  o f  abou t  t he
same  sLze ,  bu t  o f  i r r egu la r  shape ,  and  l oca ted  f u r t he r  f r om
the  hea r th .  I t  con ta i ned  one  l a rge r  l imes tone  b l oc ,  an ima l
bones  and  t i t h i c  i ndus t r y  ( an  a t yp i ca l  endsc rape r ,  t r unca ted
m ic rob lade ,  backed  m ic rob lade ,  a  co re  and  L5 t  o the r  a r t i f ac t s ) .
Some  o f  t hem,  aga in ,  a re  bu rn t  i n  f i r e .

Cha rcoa l  depos i t .  Be tween  t he  two  dep ress ions  ( squa re  Aa -
-17 )  l i ed  t h i n  cha rcoa l  l aye r  o f  i r r egu la r  shape ,  con ta i n i ng
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some  an ima l  bones .  Th i s  depos i t  accumu la ted  mos t  p robab l y
by  ash  c l ea r i ng  and  remova l  downs lope  f r om the  hea r th .

0 the r  ob jec t s . .  Seve ra l  an ima l  bones ,  I a rge r  bone  f r agmen ts
and  t h ree  l imes tone  b l ocks  we re  f ound  sca t t e red  a round  t he
hea r th .  I n  t he  uppe r  a rea  I i ed  a  sha l l ow  ho le  con ta i n i ng  a
sma l l e r  s t one .  The ' se  ob jec t s ,  howeve r ,  f o rmed  no  mean ing fu l l
pa t t e rn .

The  l i t h i c  i ndus t r y  (Z t l 9  p i eces )  was  d i s t r i bu ted  equa l l y
ove r  t he  s tud ied  sp ' a ' ce  (F i g .  3 ) ,  t he  dens i t y  i s  l owe r  compared
to  t he  1s t  un i t ,  bu t  h i ghe r  compared  t o  t he  so r round ing  a rea .
The  sha re  o f  r ed  rad io l a r i t e  ( 2 ,5  , o )  r ema ins  t he  same  as  i n
the  1s t  un i t ,  bu t  t h ' e  sha re  o f  g reen  rad io l a r i t e  i nc reases
marked l y  ( L4 ,7  %)  ,  ,BS ;pe  c i a I I y  w i t h i n  ce r t a i n  squa res  (C -15 ,
c *17  )  .

The re  we re  LZ  co res ,  bu t  on l y  one  o f  t hem made  o f  r ad io -
l a r i t e .  P re - co res  a re  rep resen ted  by  a  s i ng le  p i ece  w i t h  I a te -
ra l  c res t s .  Uppe r  Pa leo l i t h i c  co re  t ypes ,  w i t hou t  do rsa l  p re -
pa ra t i on ,  p reva i l  ( +  p i eces ) .  Fu r t he rmore ,  t he re  t ^ l as  a  py ram i -
da1  co re ,  a  co re  w i t h  changed  o r i en ta t i on  and  a  co re  w i t h  r e -
j uvena ted  f l ak i ng  p l a t f o rm .  The  co re  assemb lage  i s  compJ -e ted
by  5  res i dua l s  ( sma I t  p r i sma t i c  shapes  and  f l a t  shapes )  and
by  a  co re  f r agmen t .  Pe rcen tages  o f  f l akes  and  b l ades  (F ig .
LZzL8 ,22 -2J )  a re  comparab le  t o  t he  l s t  un i t ,  bu t  t he  sha re
o f  m i c rob lades  s l i gh t l y  d i c reased .

Re touched  t oo l s  make  on l y  4 ,4  %  o f  t he  a r t i f ac t s  ( coun t -
ed  w i t hou t  f r agmen ts  and  ch ips ) .  W i t h i n  t he  t o ta l  o f  39  t oo l s
on l y  2  a re  made  o f  r ed  rad io l a r i t e  and  2  o f  g reen  rad io l a r i t e .
The  endsc rape rs  a re  rep resen ted  by  4  p i eces  (F ig .  L2 :L4 ,  L6 ) .
Th ree  bu r i ns  a re  on  b roken  b l ades  ( f i g . 20 :18 )  and  f ou r  on
concave  t r unca t i ons  ( f i g .  L2zL5 ,  L9 : '  F i g .  L9zL5 ) .  0u t s tand ing
a re  two  t r ansve rse  bu r i ns  (F i g .  L2 :L2 ,  ?L ) .  Fu r t he rmore ,  t he re
were  d i hed ra l  bu r i ns  (F i g .  L2 : I L ,  20 ) ,  a  mass i ve  comb ined
bu r i n ,  comb ina t i on  o f  bu r i n  on  b roken  b l ade  w i t h  t r unca t i on
(F ig .  2L :LJ )  and  two  p i eces  o f  bu r i n  was te .

The  mos t  numerous ,  aga in ,  i s  t he  g roup  o f  11  backed  m ic ro -
b l ades  (F ig .  12 :2 -3 ,  5 -6 ,  9 -10 ) ,  accompan ied  by  I  m i c rosaws
(F ig .  12z7 -B ) .  Fu r t he r  m i c ro l i t hs  a re  rep resen ted  by  2  ob l i que -
l y  t r unca ted  m ic rob lades  (F ig .  l ? : 4 ;  F i g .  2O : I l ) ,  and  2  n t c ro -
b l ades ,  w i t h  no t ches  bo th  a t  t he  basa l  end  ( f i g .  L?zL )  and
d i s ta l  end  (F ig .  2O :6 ) .  The  assemb lage  i s  comp le ted  by  a  po in ted
re touched  b lade  ( f i g .  L2 :L7 ) ,  2  no t ches  and  a  sma l l  ch i sse l .

0 the r  f i nds .  Bone  i ndus t r y  i s  sca rce :  a  hand le  cu t  o f
an t l e r  (F i g .  24 ;7 ) ,  f r agmen ts  o f  an  i vo r y  po in t  (F i g .  24zB)
and  a  bone  aw I  (F i . g .24 :LJ ) .  Deco ra t i ve  ob jec t s  a re  rep resen ted
by  11  Den ta l i a  she l l s  and  I  Me lanops i s  she I l s  ( no t  p i e r ced ) .
Even  i f  t he  och re  i t se l f  was  ra re  ( l  p i eces ) ,  t he re  we re  4
f ragmen ts  o f  sands tone  p l a tes ,  poss ib l y  f o r  g r i nd ing .

THE TH IRD SETTLEMENT UNIT  (SQUARES CCITO-T5 )

Th i s  un i t  was  l im i t ed  by  an  ob long  space ,6  m  x  5  m ,  w i t h
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a  l a rge  hea r th  i n  cen te r  so r rounded  by  sys tem o f  dep ress ions
and  ho les  (F i gs .  L3 ,  i 5 ) .

The  hea r th  i s  ova l - shaped ,  ex tended  a long  t he  s Iope ,  up
to  I  m  l ong  and  2  n  w ide .  The  ashy  depos i t  r eached  max ima l
t h i ckness  o f  40  cm i n  t he  l - owe r  cen t ra l  pa r t .  I n  t h i s  a rea ,
i t s  base  f i l l ed  an  ob long  p i t  o f  110  cm x  80  c f f i ,  and  seve ra l
o the r  i r r egu la r i t i e s  o f  t he  su r f ace .  The  p i t  con ta i ned  ashy
laye r  a t  t he  base ,  ove r l a i n  by  c l ay  I aye r  m i xed  w i t h  cha rcoa l
and  red -bu rn t  I oess ,  and  by  two  con t i nuous  ashy  l aye rs  a t  t he
top  ( f i g .  15 ) .  I n  t he  h i ghe r  ( eas te rn )  pa r t  o f  t he  hea r th ,
a  t h i n  I aye r  o f  cha rcoa l  and  red -bu rn t  l oess  was  depos i t ed  on
the  f l a t  su r f ace  and  cu t  i n t o  s teps  by  pa ra l l e l  d i s l oca t i ons .
Sma l l e r  c l us te r s  o f  bu rn t  l imes tone  b l ocs  we re  d i spe rsed  i ns i d .e
o f  t he  hea r th ;  t he  l a rges t  p i ece  reached  20  x  2O  cm.  Two  mammoth
r i bs  we re  p l aced  on  su r f ace  o f  t he  hea r th  nea r  i t s  no r t he rn
marg in .  Mos t  o f  t he  l i t h i c s  f ound  i ns i de  t he  hea r th  we re  bu rn t ,
and  t he  bu rn t  p i eces  reach  h i ghe r  pe rcen tage  even  i n  t he  v i c i n i -
t y .  The  cha rcoa l ,  da ted  a t  G ron ingen ,  P rague  and  I l 1 i no i s ,
y i e l ded  qu i t e  d i f f e ren t  r esu l - t s :

GrN
CU
I  SGS

r5  218
747

1  899

21  070  +  100  B .P .
24  5L t  ;  875  B .P .
22  6 tO 1  420  B .  P .

The  dep ress ions .  A t t ached  t o  t he  l - owe r  marg in  o f  t he  hea r th
( squa re  D -L2 )  t l eO  a  sha l l ow  bow l - shaped  dep ress ion  w i t h  1  m
in  d i ame te r .  I t  con ta i ned  I  sma l l e r  s t ones  and  f r agmen ts  o f
bones ,  i nc l ud ing  t h ree  f ox  j aws  (F ig .  14 ) .  L i t h i c  i ndus t r y
i nc l uded  2  bu r i ns  (F i g .  2Oz3O) ,  t h ree  sho r t  po in ted  b l ades ,
a  co re  reu t i l i sed  as  sp l i t t e red  p i ece  (F ig .  2O :28 )  and  60  o the r
a r t i f ac t s .  A t  t he  r i gh t  bo rde r  o f  t he  p i t  l i ed  a  p i ece  o f  s t one
p la te  and  a  r i b ,  and  a t  t he  l e f t  bo rde r  f r agmen t  o f  a  pebb le .
The  p l a te  f i t s  w i t h  ano the r  p i ece  f ound  a t  t he  o the r  s i de  o f
t he  hea r th ,  and  f r agmen ts  o f  t he  same  pebb le  we re  sca t t e red
a round  t he  hea r th  as  we11 .  These  re f i t t i ngs ,  w i t ness ing  t he
un i t y  o f  ac t i v i t i e s  i n  t h i s  a rea ,  a re  i nd i ca ted  by  t he  i n te r -
r up ted  l i nes  on  F ig .  15 .

Two  i r r egu la r  dep ress ions  w i t h  cha rcoa l  we re  l oca ted  on
bo th  s i des  o f  t he  bow l - shaped  dep ress ion ,  i f l  t he  d i s t ance  o f
30  -  40  cm.  The  r i gh t  one  ( squa re  D -11 )  con ta i ned  ma in l y
a  g roup  o f  t h ree  ve r t eb rae ,  and  t he  l e f t  one  ( squa re  D -11 )
y i e l ded  o the r  an ima l  bones  and  some  och re .

Cha rcoa l  depos i t .  A  l oave -shaped ,  t h i ck  ashy  depos i t
l i ed  nea r  t he  l e f t  bo rde r  o f  t he  cen t ra l  dep ress ion .  I t  r esu l -
t ed  p robab l y  f r om remova l  o f  ash  f r om the  hea r th ,  s im i l a r l y  as
i n  t he  2nd  un i t ,  bu t  i t  i s  mo re  vo lum inous .

Ho les .  The  l owe r  ha l f  o f  t he  hea r th  i s  so r rounded ,  i n  t he
d i s tance  o f  0 ,5  -  L ,5  m ,  by  an  i r r egu la r  sem ic i r c l e  o f  6  ke t t l e -
- shaped  ho les .  The  ho les  a re  abou t  20  -  40  cm w ide  and  up  t o
40  cm deep .  They  con ta i ned  sma l l e r  bones  and  f ew  l i t h i c  a r t i -
f ac t s ,  i nc l ud ing  some  remarkab le  b l ades .  M .  Paw l i kowsk i  samp led
the  f i 11 ing ,  t he  marg ina l  zone  and  t he  subso i l  o f  one  o f  t he
ho les  f o r  m i c roscop i c  exam ina t i on .  He  obse rved  no  t he rma l
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changes  i n  t he  subso i l  and  conc luded  t ha t  t he re  has  been  no
ac t i ve  f i r e  i ns i de  t he  p i t s .  The  f i l l i ng  ( cha rcoa l ,  bone
f ragmen ts ,  r edepos i t ed  1oess ,  bu rn t  s i l i ces  )  i s ,  a f t e r  M .
Paw l i kowsk i ,  o f  a l l och tone  o r i g i n .

The  l i t h i c  i ndus t r y  ( t o ta l  o f  2B5 l  a r t i f ac t s )  was  concen t -
r a ted  i n  t he  l e f t  ( no r t he rn )  pa r t  o f  t he  a rea  o f  t he  un i t  ma in l y
( f i g .  J ) .  Th i s  c l us te r  con t i nues  t o  t he  NW,  ou t s i de  t he  de l im i -
t ed  a rea .  l r / e  may  expec t  i n t ens i ve  ac t i v i t i e s  i n  t h i s  space  '  r e -
l a ted  t o  t he  sha l l ow  dep ress ions  a t  t he  hea r th ,  and  t o  poss ib l e
en t rance .  I t  shou ld  be  no ted  t ha t  i n  t he  NW d i rec t i on  opens
the  op t ima l  v i ew  to  t he  Dy ie  va l l ey .

The  s i l i c i t es  p redom ina te  t o ta I l y .  Compared  t o  t he  Znd
un i t ,  sha re  o f  r ed  rad io l a r i t e  i nc reased  t o  4 ,8  % ,  wh i l e  sha re
o f  g reen  rad io l a r i t e  r eaches  a  mean  va lue  o f  9  , 5  % .  The  bo th
raw  ma te r i a l s  we re  d i s t r i bu ted  ra the r  equa l l y .  The  co re  assem-
b lage  i s  r e l a t i ve l y  numerous  (Z>  p i eces ) ,  bu t  r aw  ma te r i a l s
o the r  t han  f l i n t  ( r ed  rad io l a r i t e )  a re  so l i t a r y .  The re  a re
th ree  p re - co res  (w i t h  l a t e ra l  c res t s  o r  w i t h  l a rge  pa r t s  o f
p rese rved  na tu ra l  su r f ace ) .  Among  t he  co res  unde r  exp lo i t a t i on ,
t he  p r i sma t i ca l  and  cub i ca l  shapes ,  bo th  un i - -  and  b i poJ -a r  (F i g .

L7 :6 )  a re  s l i gh t l y  mo re  f r equen t  compared  t o  t he  o the r  un i t s
( l  p i eces ) .  The  mbs t  numerous  (A  p i eces )  a re  neve r the less  t he
Uppe r  Pa leo l i t h i c - t ype  co res ,  mos t l y  un ipo fa r ,  w i t hou t  do rsa l
p i ' " pa ra t i on  ( f  p i ecbs ) ,  w i t h  do rsa l  c res t  Q  p ieces ) .  o r  basa l
b res t  ( f  p i ece ) .  The  t echno log i ca l  p rocess  i s  comp le ted  by  4
res idua l s  o f  f t a t  o t  sma l l  p r i sma t i c  shapes ,  a  f l a t  co re  res i -
dua l  used  as  sp l i t t e red  p i ece  (F i . g .  18 :28 )  and  co re  f r agmen ts .
Appea rence  o f  t he  va r i ous  t ypes  o f  f l akes  and  b l ades  (F ig .

L ' 6 ' : L3 ,  L4 ,  L9  ,  22 ,  23 ;  F i g .  1B :  l l ,  L t )  i s  i den t i ca l  w i t h  t he
Znd  un i t .

The  l ow  sha re  o f  r e touched  t oo l s  ( 4 ,9  %)  may  be  compared
w i t h  t he  Znd  un i t  as  we l I .  Ou t  o f  59  t oo l s  on l y  6  a re  o f  g reen

rad io l a r i t e  and  1  o f  r ed  rad io l a r i t e ,  wh i l e  t he  o the rs  a Ie  o f
va r i ous  f l i n t s .  Endsc rape rs  a re  s l i gh t l y  mo re  numerous  t han
in  t he  o the r  un i t s  Q  b lade  t ypes ,  f i g .  ! 6 : 2O-2L ,  I  ungu i f o rm)
and  some  a re  comb ined  w i t h  bu r i ns  O  p ieces ,  F i g .  I 8 : 2 ,  F i g '
L9 :9 )  .  The  bu r i n  g roup  i s  even  l a rge r  and  mos t  o f  t hem a re  on
b roken  b l ades  (F ig .  L6227 ) .  Less  f r equen t  a re  bu r i ns  on  t r un -

ca t i ons ,  o f  conve*  ( f i g .  L6225 ) ,  s t r a i gh t '  concave  (F ig .  l 6 : 2 ! )
o r  doub ie  (F i g .  ZO : i 6 )  shapes .  The  d i hed ra t  bu r i ns  a re  va r i ab le
as  we l l :  s yme t r i ca l  ( f i g .  2O :30 )  and  asyme t r i ca l ,  s imp le  and
doub le  ( f i g .  ! 6224 ) .  The  bu r i n  g roup  i s  comp le ted .by  a  comb i -
na t i on  o f  t r unca ted /b roken  edge  bu r i n  (F i g .  I 6 : 26 ) ,  by  two
Ia rge r  bu r i ns  on  a  f r agmen t  and  on  a  mass i ve  f l ake ,  mos t l y  o f
d i hed ra l  t ype ,  and  by  4  p i eces  o f  bu r i n  was te .  Bes ides  sma l l
po in t s  w i t h  s t r a i gh t  back  (F ig .  I 6 : 6 ) ,  t he re  was  one  I a rge r

L .  G rave t t e  po in t - (F i g .  l 5 : 1 )  and  a  sma l l  backed  po in t  w i t h

a  g i bbos i t y  ( f i g .  f e : 8 ) .  The  g roup  o f  backed  lmn lemen ts  i s

co *p le ted  by  g  m ic rob lades  (F ig .  L6z2 -3 ,  5 ,  9 - I 2 ) '

La rge r  b l ades  a re  re touched  un i l a t e ra l l y  (Z  p i eces ,  F i g '

I 6z29 )  a iO  b i l a t e ra l l y  ( f  p i ece ) .  T runca t i ons  on  b l ades  a re

concave ,  conVexe  and  ob l i que ;  an  ob l i que  re touche  appea rs  on
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a  m ic rob lade  as  we l l  ( t i . g .  I 6 : 7 ) .  Fu r t he r  5  b l ades  and  I
f l ake  possess  no t ches ;  a  l a t e ra l  no t ch ,  bo th  a t  t he  basa l  and
d i s ta l  ends ,  was  app l i ed  on  m ic rob lades  (n i g .  L6 :4 ) .  The  t oo l
assemb lage  i s  accompan ied  by  a  mass i ve  bec  ( f  i g .  2OzJB)  and
by  a  sp l i t t e red  p i ece .

0 the r  f i nds .  The  bone  i ndus t r y  compr i ses  f r agmen ts  o f
an  i vo r y  po in t  (F i g .  24 :L I )  and  o f  a  bone  aw l .  Compared  t o
the  o the r  un i t s  t he  ch ipped  mammoth  bones  become  more  f r equen t ;
two  o f  t hem l i ed  d i r ec t l y  i ns i de  o f  t he  hea r th .  Some  o f  t hese
bone  f r agmen ts  a re  re touched  (F ig .  2524 ) .

A l l t oge the r  11  Den ta l i a  she I l s  we re  f ound ,  and  i n  2  cases
two  and  two  p i eces  have  been  i nse r t ed  i n  each  o the r  ( f i g .
15 :17 - fB ) .  These  she l l s  we re  d i s t r i bu ted  i n  t he  no r t he rn  pa r t
ma in l y ,  s im i l a r l y  as  t he  I i t h i cs .  Th ree  Me lanops i s  she l l s ,  a l l
p i e r ced  (F ig .  16zL5 -L6 )  we re  d i spe rsed  i n  t he  a rea ,  t oge the r
w i t h  ano the r  Te r t i a r y  mo l l usc  she1 l .  The  och re  was  marked l y
numerous :  bes ides  a  l a rge r  och re  p l a te  t he re  we re  44  sma l l e r
p i eces .  Sands tone  p l a tes  we re  f r equen t  as  we l l :  5  we re  sha rp -
-edged  f r agmen ts  and  4  we re  ob long ,  w i t h  r ounded  edges ,  o f
a  k i nd  wh i ch  i s  absen t  e l sewhe re .  Some  o f  t hem show  t r aces  o f
pound ing  a l ong  t he  edges  (F ig .  2L :7 ) .

AREA OUTSIDE THE SETTLEMENT UNITS

Sou the rn  f i e l d .  Sou the rn  end  o f  t he  se t t l ed  a rea  i s  d i v i -
ded  i n to  s teps  by  d i s l oca t i ons .  An  i r r egu la r  dep ress ion  w i t h
unc lea r  ma rg ins  I i ed  on  t he  I owe r  s tep ,  nea r  t he  l s t  se t t l e -
men t  un i t  ( a rea  o f  squa re  Aa -?J ) .  I t  con ta i ned  numerous  bones
o f  sma l l e r  an ima l s  and  a r t i f ac t s .  H ighe r ,  i n  t he  a rea  o f  squa re
C-21 ,  was  f ound  a  sma l l  ke t t l e - shaped  ho le  w i t h  cummu la t i on  o f
bones  and  2  L imes tone  f r agmen ts  a round .  Two  l a rge  mammoth  bones
l i ed  a l ong  t he  sou the rn  marg in  o f  t he  se t t l ed  a rea  and  a  ca rn i -
vo re  sku l l  a t  t he  eas te rn  marg ins .  Th i s  " cen t r i f uga l  e f f ec t " ,
i . e .  l oca t i on  o f  l a rge r  ob jec t s  i n  ma rg ina l  pa r t s  o f  se t t l e -
men ts ,  i s  r epea ted l y  obse rved  i n  ce r t a i n  Uppe r  Pa leo l i t h i c
s i t es .  A t  t he  same  t ime ,  dens i t y  o f  sma l I  l i t h i c  i ndus t r y
d i c reases  t owa rds  t he  marg ins ,  espec ia t l y  t o  t he  5E  ( f i g .  j ) .

No r the rn  f i e t d .  No  remarkab le  f ea tu res  we re  obse rved  i n
th i s  a rea .  A t  p l aces  ( squa res  D -2 ,  E -6 )  t he  cha rcoa l  and
ob jec t s  we re  cummu la ted ;  bones  and  s tones  we re  sca t t e red i  a t
t he  no r t he rn  marg in ,  aga in ,  some  l a rge r  mammoth  bones  and
heav ie r  a r t i f ac t s  appea red ,  such  as  a  s i l t s t one  co re  o r
a  pebb le  w i t h  t r aces  o f  u t i l i za t i on  ( f i g .  2 I z I ) .  The  dens i t y
o f  l i t h i c s  dec reases  i n  t he  d i r ec t i on  t o  t t  (F i g . z ,  F i g . i ) .

Wes te rn  f i e l d .  A  zone  7 ,6  m  w ide  a t  t he  wes te rn  marg in
o f  t he  e tage ,  sepa ra ted  by  d i s t u rbance  10 ,5  m  w ide ,  was  i n -
ves t i ga ted .  Seve ra l  dep ress ions  w i t h  cha rcoa l  seem to  be  due
ra the r  t o  i r r egu la r i t y  o f  t he  o r i g i na l  su r f ace  t han  t o  a r t i -
f i ca l  f ea tu res .  The i r  ou t l i nes  we re  no t  c l ea r  ( c f .  squa res
Y-18 ,  7 - I 1 ) .  An ima l  bones  l i ed  sca t t e red  a round  t he  squa re
Z -L4 ,  wh i l e  l i t h i c s  we re  mos t  numerous  i n  t he  zone  o f  squa res
X-18  t o  X -zL .  Thus .  f l o  co inc i dence  be tween  t he  t e r ra i n  f ea tu res
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and  concen t ra t i on  o f  ob jec t s  i s  obse rved .  A l l -  f i nds  d i sappea r
i n  t he  d i r ec t i ons  t o  N  and  S .

L i t h i c  i ndus t r y .0u t  o f  t he  t o ta l  o f  59  co res ,  5  a re  ma-
de  o f  r ed  and  7  o f  g reen  rad io l a r i t e ;  t he  l a rge  s i l t s t one  co re
has  a l r eady  been  men t i oned .  W i th  t he  excep t i on  o f  one  p re - co re ,

mos t  o f  t ha  co res  a re  i n  t he  exp lo i t a t i on  p rocess ,  and  usua l l y
o f  t he  Uppe r  Pa leo l i t h i c  t ype  (w i t h  do rsa l  c res t  -  l 1  p i eces ,

F ig .  I 7 :3 -4 ,  J -8 ,  o r  w i t hou t  do rsa l  p repa ra t i on  -  t  p i eces ,

F i6 .  LTzZ ) . 'P r i sma t i c  ( fO  p i eces ) ,  cub i ca l  Q  p ieces )  and
py i . * i da l  co res  O  p ieces  -  F i g .  17 :1 )  q " cu re  as  we I l .  l i ' l i t h
e i cep t i on  o f  t he  l a rges t  co re  ( f i g .  17 :8 ) ,  a l l  a r9  o f  s t anda rd
d imens ions .  B ipo la r  co res  dom ina te  oVe r  t he  un ipo l - a r  ones .
Changes  o f  o r i en ta t i on  a re  f r equen t l y  v i s i b l e ,  expec ia l l y . on -
cub i i a l  co res ,  whe re  t he  new  d i r ec t i on  i s  usua l l y  pe rpend i cu la r
t o  t he  o r i g i na l  one .  Some  co res  ge t  sho r t ened  by  p I? ! f o rm  re -
j uvena t i on l  Co re  res i dua l s  a re  bo th  o f  f l a t  and  sma I l  p r i sma t i c

shapes  ( f i . g .  L7z5 ) .

Among  t he  I 65  re touched  t oo l s ,  5  a re  o f  r ed  rad io l a r i t e
and  15  o f  g reen  rad io l a r i t e .  Endsc rape rs  a re  mos t l y  on  b l ades
(g  p i eces ,  F i g .  18 :3 ,  7 -B )  ,  o r  b roken  endsc rape r  heads  on I y ,
a t yp i ca l  ends i r ape rs  ( 4  p i eces )  and  I  nosed  m ic roendsc rape r
(F ig  .  2O : t5 ) .  Comb ina t i ons  o f  endsc rape rs  a re  w i t h  bu r i ns  on
b ro Ien  b l ades  o r  w i t h  a  t r ansve rse  bu r i n  ( 4  p i eces ,  F i g .  18 :1 ,
4  - 5 )

The  bu r i ns  a re  t he  mos t  f r equen t  g roup  (Se  p i eces ) ,  mos t l y

on  b roken  b l ades  (25  p i eces ,  F i g .  19 :4 ,  6 ,10 ,  I J ; .  F i g .  20231 ) .

D ihed ra l  bu r i ns  Q  p ieces )  a re  i a t he r  syme t r i ca l  ( f i g '  19 :16 )

t han  asyme t r i ca l  ( n i . g .  Lgz I -2 )  and  f r equen t l y  r ounded  i n  sec t i on  by

pa ra f f e i  b l ows  ( f i g .  2O :32 -14 ) .  The re  a fe  11  bu r i ns  on  t r unca -

t i ons  o f  
" on " .u "  

(F i g .  L9 :7 ,  F i g .  L8 :29 ) ,  s t r a i gh t  ( r i g .  19 :11 )
and  convexe  ( f i g . 19 ;5 )  shapes ,  and  some  o f  t hem a re  doub le

aF ig .  t 9 ,4 ) .  0 the r  bu r i ns  a re  i r ansve rse ,  f l g t  (F i . 9 . . 19 :8 ) ,

co re  bu r i ns  on  l a rge r  f r agmen ts  and  comb ina t i ons  o f  bu r i ns
(e .g .  -  bu r i n  on  t i unca t i on /bu r i n  on  b roken  b Iade ,  F i g .  L9 :3 ,
12)  .

The  backed  imp lemen ts  (+>  p i eces )  a re  usua l l y  m
I i t h i c .  Aga in ,  mos t  f r equen t  a re  t he  backed  m ic rob la
p ieces  ,  F i g .  20  rL -7  ,  6 -8 ,  10 -12  ,  17  _2 r  ,  26 )  ,  some t im' (g  

p i eces ) .  M i c rosaws  a re  sca rce r  (F i g  .  2O :1 ) ,  22 -23
a  La  Grave t t e  po in t  (F i g .  2O :4 ) ,  a  sma l l -  po in t  w i t h
( r i g  .  2o :24 )  and  a  ven t ra l  r e touche  app l i ed  on  m ic r c
( f l [ .  ZO ;25 )  a re  so ] i t a r y .  Among  t he  o the r  m i c ro l i t h
no t5  a  sma f l  shou lde red  po in t ,  accompan ied  by  b l ades
te rm ina l -  ( r i - g .  2O :14 ,  27 )  and  basa r  (F19 .  2OzL5 )  no t
A  s i ng le  b l a i e  w i t h  ob l i que  t r unca t i on  ( f  i g  '  2 -O :9 )  c
t h i s  g r0up .

l - c ro -
des  Q l
es  po in ted
) ,  and
a  g i bbos i t y
b1  ade
s  we  shou ld

w i t h
ches .
omp le tes

Fu r the r  r epea ted l y  occu r r i ng  t oo l s  a re  b l ades  re touched
un i l a te ra l y  and  b i l a t e ra l y ,  some  o f  t hem po in ted  syTe t r i ca l l y
( i i g .  f e : f 2 )  and  asyme t r i ba l l y  (F i g .2O :3 I ) .  T runca ted  b l ades

a re  concave ,  ob l i que  and  s t r a i gh t  ( r i g .  lB :10 ,  15 ) :  The  l as t
g roup  f o rm  tne  no t ches  ;  a l l  o t he r  t ypes  (  den t i cu l  a te  ,  becs  ,
cn i sse l s  -  F i g  .  lB  : 9  )  a re  ra the r  so l i t a r y  .
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0 the r  f i nds .  The  bone  i ndus t r y  compr i ses  t h ree  aw ls  (F i g .

24  zL -2 ,  6 )  ,  f r agmen t  o f  a  deco ra ted  i vo r y  po in t  (F i g .  24  zL2 )
and  a  po l i shed  spa tu l a  (F i g .  25 :2 ) .  Ch ipped  mammoth  bones
were  sca t t e red  t h roughou t  t he  a rea ,  espec ia l l y  i n  i t s  no r t he rn
pa r t  ( f  i g .  22 ) .  Den ta l i a  she I l s  Q t  p i eces )  and  Me lanops i s
she l l s ,  i a t he r  non -p ie r ced  (g  p i eces )  t han  p i e r ced  (5  p i eces )
occu r red ,  accompan ied  by  two  ca rn iVo re  can ines  w i t h  t r aces  o f
p i e r c i ng .  Among  t he  spec ia l  f i nds  range  an  ob long  and  pa r t l y
rounded  sands tone  p l a te  and  a  l ong i t ud ina l  qua r t z  pebb le  w i t h
t r aces  o f  use  on  t he  edges  ( f i g .  2 I : L ) .

THE L ITH IC  INDUSTRY:  GENERAL  CHARACTERIST IC

D is t r i bu t i on .  spa t i a l  d i s t r i bu t i on  o f  t i t h i c  i ndus t r y
co r responds  rough l y  t o  t he  t e r ra i n  f ea tu res :  t he  sou the rn
c lus te r  co inc i des  w i t h  t he  l s t  and  Znd  se t t l emen t  un i t s ,  and
the  no r t he rn  c l us te r  w i t h  t he  l r d  se t t l emen t  un i t  ( f i g  -  t ) -
H ighes t  dens i - t y  o f  a r t i f ac t s  occu rs  w i t h i n  t he  l s t  un i t ,  bu t
i t  r ap id l y  dec reases  i n  d i r ec t i on  t o  t he  S  (beh ind  t he  back
o f  t he  s t<b te ton ) .  Ne i t he r  i n  t he  l r d  un i t  i s  t he  co inc i dence
accu ra te :  t he  a r t i f ac t  c l us te r  I i es  s l i gh t l y  mo re  t o  t he  N ,
compared  t o  t he  t e r ra i n  f ea tu res .  Sma l I e r  i so l a ted  c l us te r s
we re  de tec ted  i n  squa res  Aa -B /23  (a  so l i t a r y  dep ress ion ) ,
G /8 -10 ,  X /20 -2 I ,  e t c .  Some  o f  t he  l a rge r  s t one  a r t i f ac t  appea r

i n  marg ina l  a reas ,  s im i l a r y  as  l a rge  bones .

D i s t r i bu t i on  o f  t he  re touched  t oo l s  r evea l s  t he  same
pa t t e rn  as  d i s t r i bu t i on  o f  l i t h i c  i ndus t r y  i n  gene ra l -  The re -
i o re  we  exc l - uded  t he  g raph i c  p resen ta t i on  f r om th i s  r epo r t .

Raw  ma te r i a l s .  Abou t  80 -90  % o f  a r t i f ac t s  i s  made  o f
va r i ous  s i l i c i t es  f r om the  g l ac i a l  sed imen ts  o f  No r th  Morav ia
and  s i l es i a ,  f r om ou t c rops  o f  t he  K rakow  -  czgs tochowa
Ju rass i c  and  poss ib l y  even  f r om the  Vo lhyn ia  p l a teau .  A  de ta i l ed
s tudy  o f  t h i s  g roup  o f  r aw  ma te r i a l s ,  i - nc l ud ing  de f i n i t i on  o f
t he  va r i ous  t ypes  o f  f l i n t s  and  de te rm ina t i on  o f  t he i r  o r i g i n ,
i s  s t i l 1  unde r  p repa ra t i on .  l r l i t h  t he  p resen t  know ledge  we  may
conc lude  t ha t  mos t  o f  t hese  ma te r i a l s  come  f r om the  d i s t ance
o f  seve ra l  hund red  km to  t he  NE .  The  res t  o f  t he  ma te r i a l  f o rm
rad io l a r i t es ,  mos t  p robab l y  f  r om the  I r ' Jh i t e  Ca rpa th i ans .  They
a re  ra the r  g reen  t han  red  (on  ce r t a i n  p i eces  t he  two  co lou rs
a re  pass ing  t o  each  o the r ,  so  t ha t  one  o r i g i na l  ou t c rop  f o r
bo th  so r t s  may  be  supposed ) .  Pe rcen tages  o f  t hese  ma te r i a l s
a re  ra the r  s t anda rd ,  w i t h  t he  excep t i on  o f  t he  h i ghe r  sha re
o f  g reen  rad io l a r i t e  i n  t he  Znd  se t t l emen t  un i t .  0 t he r  k i nds
o f  r aw  ma te r i a l s  a re  ve rY  sca rce .

The  p roduc t i on  dynam ics .  F rom the  t echno log i ca l  v i ewpo in t ,
Do ln i  VEs ton i ce  I I  a re  t o  be  c l ass i f i ed  as  a  seconda ry  wo rk -
shop  s i t e ,  whe re  raw  ma te r i a l s  have  been  impo r ted  and  t hus
in tens i ve l y  t r ans fo rmed .  The  f i r s t  consequence  o f  t h i s  i s  t he
low  sha re  o f  p rese rved  p re - co res  (6 ,3  %  i n  assemb lage  o f  111
co res ) ,  r e l a t i ve l y  sma I l  p i eces ,  mos t l y  i n  d imens ions  o f  usua l
exp lo i t ed  co res .  La rge r  p i eces  have  ev iden t l y  been  exhaus ted .
Mos t  o f  t he  p re - co res  a re  f ound  i ns i de  t he  se t t l emen t  un i t s .
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The  co res  unde r  exp lo i t a t i on  reach  43  %.  Even  t h i s  pe rcen -
tage  i s  I ow ,  compared  t o  t he  LT  r l  %  o f  r e -wo rked  co res  (w i t h
ch -nge  o f  o r i en ta t i on  o r  p l a t f o rm  re j uvena t i on )  and  t o  t he
co re  res i dua l s  mak ing  t he  rema in i ng  2L ,6  %.  These  numbers
i l l u s t r a te  t he  s t r ess  upon  max ima l  use  o f  t he  ma te r i a l  by
means  o f  co re  rewo rk i ng .

S im i t a r  e f f ec t  o f  dynam ic  i s  r e f l ec ted  i n  f l akes .  The  f u l l y
co r t i ca l -  f l a kes  and  b l ades  ( f .  se r i es ) ,  o r i g i na t i ng  f r om the
p repa ra to r y  s tages  o f  p roduc t i on ,  r each  o ! l y  2 -1 ,4  ? .  Non -co r t i -
ca l  o r  pa r t l y  co r t i ca l  f l a kes  and  b l ades  (2 .  se r i es ) ,  expec ia l l y
t he  sma I l  b l ades  and  m ic rob lades ,  dom ina te  marked t y .  F l akes  o f
Znd  se r i es  a re  mos t l y  f r om p repa ra t i on ,  bu t  on l y  a  sma l l  pa r t
possess  d i s t i nc t i ve  cha rac te r s  ( c res t  f l akes ,  edge  f l akes ) .  The
re juvena t i on  f l akes ,  bo th  f r om f l ak i ng  p l a t f o rms  and  exp lo i t a -
t i on  p l a t f  o rms ,  r each  J  r 4  -  5  12  eo .

l { i . t h  t he  excep t j - on  o f  t he  1s - l  se t ' u l e rnen t  un i ' b ,  ' bhe  sha re
o f  r e  - l ouched  t oo l s  i s  l ov , l  (  11 , I  %o ;  ! i ' r t ; -  eo i  t : ' , 9  %)  .  Th i s  obse rva -
t i on  and  f u r t he r  a tgunen ts  de r i ved  f r om ' ; he  uSe  l Jea r  ana l ys l - s
a re  d i scussed  by  S .  TomSSkovd .

Fo r  compar i son  we  may  use  da ta  on  p roduc t i ' on  dynam ic  a t
p r ima ry  wo rkshops  nea r  r a ta  ma te r i a l  ou t c roPS ,  ga ined  by  t he
same  me thod  (Svoboda  1987c ) .  I n  S t rdnskd  skd la  exp lo i t a t i on
a rea  t he  sha re  o f  i n i t i a l l y  wo rked  rna te r i a l  p i eces  (a lmos t
absen t  a t  DV  I I )  r eaches  1  -  11  % o f  t he  co re  assemb lage ;  p re -
- coLes  i nc rease  t o  L l  -  22  %;  exp lo i t ed  co res  and  rewo rked
co res  make  54  -  1L  %;  and  t he  sha re  o f  co re  res i dua l  dec reases
to  L2  -  2L  Lo .  F l akes  and  b l ades  o f  t he  I  se r i es  make  5  -  18  eo .

The  s t r ess  upon  p repa ra to r y  s tages  o f  p roduc t i on  i s  c l ea r l y
v i s i b l e .

Techno log i ca l  cha rac te r : i s t i c .  Techno logy  i s  a imed  t o  p roduce

b lac ies  f r om spec ia l i zed  co res  o i  t he  Uppe r  Pa leo l i t h i c  t ype .
These  co res  a re  na r roW and  l ong  and  may  possess  c res t s  a l ong
the  do rsa l  and  basa l  edges .  0 the r  co re  shapes  a re  p r i sma t i c ,
cub i ca l  and  py ram ida l :  Some  o f  t hese ,  howeVer ,  may  no t  r ep re -
sen t  spec i f i c  p rocedu res ,  bu t  advanced  s tages  o f  exp lo i t a t i on
o f  t he  Uppe r  Pa leo l i t h i c  co res .  Fu r t he r  co te  f o rms  a re  due  t o
re j uvena t i on  o r  change  o f  o r i en ta t i on .  The  f l a t  co res ,  t yp i ca l
f o i  some  Ea r l y  Uppe r  Pa leo l i t h i c  i ndus t r i es ,  d i sappea r  comp le te -
I y .

The  p ropo r t i on  o I  b l ades  ( I l am) ,  compared  t o  t he  f l akes ,
reaches  74 ,2  % i n  t he  l s t  se t t l emen t  un i t ,  6J ,4  %  i n  t he  Znd
se t t l emen t  un i t  and  67  % i n  t he  l r d  se t t l emen t  un i t .  Fo r  com-
pa r i son ,  I l am  i n  t he  un i t  LP /L -4  was  64  %.  These  va lues  a re

re l a t i ve l y  cons tan t ,  and  rough l y  doub le  compared  t o  Ea r I y
Uppe r  Pa leo l i t h i c  i ndus t r i es  f r om the  S t rdnskd  sk t i l a  a rea .
Ano the r  t yp i ca l  phenomenon  i s  i n t ens i ve  p roduc t i on  o f  m i c ro -
b l ades .  They  reach  25 ,3  eo  o f  t he  b l ade  assemb lage  i n  t he  1s t
un i t ,  17 ,6  % i n  t he  second  un i t  and  19  % i n  t he  l r d  un i t  ( i n

t he  un i t  LP /L -4  t he i r  p ropo r t i on  was  ve ry  l ow ) .

No  hammers tones  we re  f ound  w i t h i n  t he  s tud ied  a rea .  The
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l a rge  pebb le  w i t h  t r aces  o f  use  (F ig .  2L :L )  d i f  f  e r s  f  r om usua l
hammers tones  by  d imens ions  and  we igh t ;  ano the r  f r agmen t  o f  a
pebb le  (F i g .2 I z4 )  se rved ,  a f t e r  t he  v i s i b l e  t r aces ,  f o r
g r i nd ing  och re .  We  expec t  t ha t  f o r  t he  l i t h i c  p roduc t i on ,  so f t
hammers  o f  o rgan i c  ma te r i a l  have  been  p re fe red .

Typo logy .  The  Pav lov i an  t oo l  assemb lages  nay  be  d i v i ded
in  f i ve  t ypo log i ca l  g roups :  ends rape rs ,  bu r i ns ,  backed  imp le -
men ts ,  m i c ro l i t h i c  ( no t  backed )  and  va r i ous .  The  comb ined  t oo l s
a re  added  t o  t hese  g roups  a f t e r  t he  f i r s t  t oo l - t ype  i n  t he  t y -
po log i ca l  sequence .  The  a im  was  espec ia l l y  t o  exp ress  t he  p ro -
po r t i on  o f  endsc rape rs ,  i nc l ud ing  t he i r  comb ina t i ons  w i t h  bu r i ns .
The  t o ta l  p ropo r t i on  o f  comb ined  t oo l s  i n  t h i s  assemb lage  i s
l ow ,  so  t ha t  t he  d i f f e rence  i s  no t  s i gn i f i ca t i ve .  The  va r i ous
Pav lov i an  assemb lages  d i f f e r  i n  pe rcen tages  o f  t he  ma in  g roups ,
o r  i n  p resence /absence  o f  s i ng le  s i gn i f i ca t i ve  t ypes .

0ne  o f  t he  ma in  cha rac te r s  o f  Pav lov i an  i ndus t r i es  i s  t he
dom inance  o f  bu r i ns  ove r  endsc rape rs ,  doub le  o r  even  h i ghe r .
Cu I t u ra l I y ,  t he  de te rm in ing  imp lemen ts  a re  backed  b l ades ,
f r equen t  espec ia l l y  i n  Sou th  Morav ian  s i t es  and  reach ing  he re
m ic ro l i t h i c  d imens ions .  S imp le  m ic rob lades ,  m i c rosaws  and  sma l l
backed  po in t s  ( "m i c rog rave t t es " )  p reva i l  ove r  t he  no rma l - s i zed
backed  b l ades  o r  La  Grave t t e  po in t s .  Fu r t he r  sma l -1  a r t i f ac t s
a re  b l ades  w i t h  basa l  o r  t e rm ina l  no t ches  and  so l i t a r y  shou lde -
red  po in t s  ( comparab le  i n  shape  t o  t he  Kos t i enk i  po in t s ) .  B .
K I ima  (L967 )  s t r essed  t he  ro l e  o f  spec i f i c  sp l i t t e red  p i eces
(Kos t i enk i  kn i ves )  t o r  de te rm ina t i on  o f  t he  Pav lov i an ;  a t  DV
I I ,  howeve f ,  appea rence  o f  t h i s  t ype  i s  sca f ce .  The  ro l e  o f
s i desc rape rs ,  den t i cu l a tes  o r  bo re rs  i n  Pav lov i an  gene ra l l y ,
i nc l ud ing  DV  I I ,  i s  l ess  impo r tan t .

Compar i - son  o f  t he  t h ree  se t t l emen t  un i t s  and  t he  so r round -
i ng  a rea  f r om the  above  de f i ned  v i ewpo in t s  shows  gene ra l  co i nc i -
dence  bu t  a l so  s l i gh t  d i f f e rences .  The  sha re  o f  bu r i ns  compa-
red  t o  endsc rape rs  r ema ins  i n  a l l  cases  rough l y  t r i p l e .  The
1s t  se t t l emen t  un i t  i s  d i s t i ngu i shed  by  h i gh  pe rcen tage  o f
backed  imp lemen ts ,  mak ing  more  t han  one  ha l f  o f  t he  t oo l s .
Th i s  can  on l y  pa r t l y  be  exp la i ned  by  f l oa t i ng  ( i n  t he  f l oa ted
ma te r i a l  p reva i l ed  sma l l  ch i ps  and  f r agmen ts ) .  Fu r t he rmore ,
f l oa t i ng  had  no  i n f l uence  on  p resence  o f  o the r  t ypes  o f  m i c ro -
l i t hs .  I n  t he  Znd  un i t  t he  p ropo r t i on  o f  backed  imp lemen ts
dec reased  t o  one  t h i r d .  I n  consequence  we  obse rve  t he  i nc rease
o f  bu r i ns  (abou t  one  t h i r d ) ,  endsc rape rs  ( r ough l y  one  t en th )  and
o the r  t oo l s  ( abou t  one  t en th ) .  The  p ropo r t i on  o f  non -backed
mic ro l i t hs  r eaches  i t s  max imum (abou t  one  t en th  as  we l l ) .  I n
t he  l r d  un i t  t he  same  va l - ues  o f  bu r i ns  and  endsc rape f s  r ema in ,
wh i l e  a  f u r t he r  d i c rease  o f  backed  imp lemen ts  and  o the r  m i c ro -
l i t hs  and  a  s l i gh t  i nc rease  o f  r e touched ,  t r unca ted  and  no t ched
b lades  i s  obse rved .  Typo log i ca l  s t r uc tu re  o f  t he  f r ee  a rea  i s
comparab le  t o  t he  l r d  se t t l emen t  un i t .

Compar i son  o f  t h i s  t ypo log i ca l  s t r uc tu re  w i t h  o the r
Pav lov i an  asse rnb lages  shows  t ha t  t he  c l oses t  pa ra I l e I s  a re  t he
va r i ous  i ndus t r i es  f r om DV  I  and  DV  I I  (K l ima  L963 ;  l 9B1 ;
L987e ;  0 t t e  1981 ,  F i g .  28 ;  Svoboda  I 99O) .  The  p ropo r t i on  o f
endsc rape rs  on  t he  wes te rn  s l ope ,  howeve r ,  i s  l owe r  ( even  i f
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Tab .  3 .  F l akes ,  b l ades  and  f r agmen ts
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Tab .  4 Typo IogY
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Tab .  5 .  I nd i ces  ( i n  %)  o f  t he  ma in  t ypo log i ca l  g roups

ce r ta i n  Pav lov i an  assemb lages  a re  accompan ied  by  t oo l

t he  endsc rape r  comb ina t i ons  we re  added ) .  The  P iedmos t i ,  Pe t i ko -

v i ce  o r  M laded  (P lava t i s ko )  s i t es  d i f f e r  by  ve ry  1ow  number  o f

sma l I  backed  imp lemen ts  compared  t o  bu r i ns  and  endsc rape rs .  I t

i s  d i f f i cu l t  t o  i udge  t oday  how  fa r  t h i s  i s  due  t o  excava t i on

me thods .  I t  i s  e i i den t ,  howeve r ,  t ha t  t he  number  o f  m i c ro -

b l ades  i s  m in ima l  a t  s i t es  i nves t i ga ted  non -sys tema t i ca l l y  o t

by  su r f ace  su rveys  on l y  (P iedmos t i ,  Pe t i kov i ce -Morav ian  Museum

" i , f f u i t i on ,  
M lao6 f ;  c f .  Va loch  1981 ,  Tab '  on  p '  280 ) '

cu l t u ra l l y  sens i t i ve  po in t - t ypes  se ldom appea r  i n  t he

wes te rn  s l ope  6o l l ec t i on .  Typ i ca l  La  Grave t t e  po in t s  a re  so l i -

i " rV  (F ig .  l 5 : 1 ;  F i g .  2O :4 ) ,  mo re  numerous  i s  on l y  t he i r  m i c ro -

l i t h i c  va r i e t y  ( " * i d rog rave t t e "  -  L l  p i eces ) .  I n  f ew  cases

a; ; i " " "=> tn"  back pro3ects  to  a  s i !Fot i ty  ( i ig .16:8 ;  F ig .
io rV i> .  A i ready K.  Abso lon (1918b,  47)  noted these types as
comrnon  i n  Sou th  Morav ian  s i t es .

shou lde red  po in t s  ( t ne  Kos t i enk i - t ygg )  a r9  l g f e^and
appea r  as  a  m ic ro l i t h i c  de r i va t i on  on l y  ( r i g .  9zL7 ;  Svoboda

e t ' a1 .  L9gL ,  F i g .  53zL -2 ) ,  t i ed  t o  t echno logy  o f  segmen ted

backed  b l ades  p i oduc t i on .  Mo re  t yp i ca l  shou lde red  po in t s

occu re  i n  t he  i - t ppu ,  G rave t t i an  o i ' y1es t  S lovak ia  (N i t r a  -  de r -

mdyn ,  Mo r "u "ny -h l  Vdhom) ,  some  appea r  a t  W i l l dendo r f  I I  ( l aye r

9 ) ' o i  K rak t jw -Spadz i s ta  as  we I l ,  and  t hey  concen t ra te  as  f a r

as  t he  Vo Iga  Bas in  (Kos t i enk i ,  Avdeevo ) .  These  occu rences

demarca te  i  so r t  o f  cu l t u ra l  un i t ,  s l i gh t l y  mo re  recen t

compared  t o  t he  Pav lov i an ,  ca l l ed  t he  "Kos t i enk ian "  by  J 'K '

Koz |owsk i .  Neve r the less ,  f ew  po in t s  o f  t he  same  t ype  appea r
-a t  

Mo rav ian  s i t es  o f  P iedmos t i  and  Pe t i kov i ce ,  be l i eved  t o

be  ea r l i e r .

No  use -wea r  ana l ys i s  o f  t he  shou lde red  po in t s -o f  Mo rav ia

has  been  p resen ted .  H .  P l i s son  and  J .M .  Genes te  ( I 989 )  who

ana l ysed  comparab le  shapes  (og in te_a  c ran )  i n  F rench  so lu t r ean

" " " l L " t  
( s i t es  o f  Combe-Sann id re ,  P Iaca rd ,  Fu rneau -du -D iab1e ,

Pech  de  I a  Bo i ss i b re )  conc luded  t ha t  t hey  se rved  as  p ro j ec t i -

1es .  Such  assump t i on  may  be  accep tab le  even  f o r  some  sma l l

po in t s  f r om DV  I I .
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t ypes  wh i ch ,  eVen  i f  o f  " a rCha i c "  o r  " eX t raneouS"  appea renCe ,
shou ld  no t  necessa r i l l y  mean  mechan i ca l  adm ix tu res .  I n  t he
la rge  co f l ec t i ons  We  some t imes  obse rve  an  Au r i gnaco id  end -
sc rape r  o r  even  an  Au r i gnaco id  bu r i n ,  bu t  pe rcen tage  o f  t hese
too l s  may  s l i gh t l y  i nc rease  on l y  a t  s i t es  be l i eved  t o  be
ea r l i e r  ( l owe r  a reas  a t  DV  I  and  DV  I I )  o r  con tam ined  by
fo re i gn  adm ix tu re  (P iedmos t i ) .

The  l ea f -po in t s  appea r  a t  seve ra l  s i t es  as  uJe I l  (P iedmos t i ,
Pe t i kov i ce ,  M i l ov i ce ) ,  i nc l ud ing  su r f ace  s i t es  (M1aded ,  Bo rS i -
ce ,  Ky jov ) .  Mean ing  o f  t h i s  o r i g i na l l y  Sze le t i an  t ype ,  howeve r '
i s  no t  on l y  "a r cha i c " :  excava t i ons  i n  t he  V6h  and  Dn ies t r
Bas ins  p roVe  a  new  waVe  o f  l ea f -po in t  p roduc t i on  du r i ng  re l a -
t i ve l y  young  Grave t t i an .  The  Fon t  Yves  po in t s  and  po in t s  w i t h
ven t ro te rm ina l  r e touche  a re  t yp i ca l  f o r  Pav Iov  I  and  P iedmos t i
s i t es  ma in l y .  The  Fon t  Robe r t - po in t s  ( i n  Mo rav ia  a t  P iedmos t i
and  Ndsed lov i ce ) ,  on  t he  o the r  hand ,  po in t  t o  t he  P6 r i go rd ian
o f  Wes t  Eu rope ;  t he  nea res t  f i nds  i - n  Cen t ra l  Eu rope  a re  f r om
BtLz ings leben  and  Sa l ch ing  i n  Ge rmany .  A I l  t hese  s i gn i f i ca t i ve
po in t - t ypes  we re  absen t  a t  t he  wes te rn  s l ope  o f  s i t e  DV  I I .

THE BONE INDUSTRY

Ano the r  de te rm in ing  cha rac te r  o f  t he  Pav lov i an  cu l t u re
compose  i ndus t r i es  o f  i vo r y ,  bone  and  an t l e r :  spea r -po in t s ,
s imp le  aw l s ,  sPd tu lae  and  o the r  t oo l - t ypes  (K I ima  L96 t ;  1987 f ) .

Bone  t oo l s  a t  t he  wes te rn  s l ope  o f  s i t e  DV  I I  we re  sca t t e -
red  t h roughou t  t he  excava ted  a rea  ( f i g .  22 ) .  I vo r y  po in t s  w i t h
c i r cu la r  sec t i on  a re  p rese rved  i n  5  l ong i t ud ina l y  sp l i t t ed
f ragmen ts ,  3  o t  wh i ch  cou ld  be  re f i t t ed  ( f i g .  ?4 :8 ) .  Two  o f
t hem a re  deco ra ted  by  pa t t e rn  o f  sho r t  pa ra l l e l  i n c i s i ons
( f i g .  24211 -12 ) .  The  same  pa t t e rn  i s  common  th roughou t  t he
Pav lov i an  s i t es  ( c f .  K l fma  1987 f ) .  Aw Is  we te  made  o f  I ong
bones  by  po l i sh i ng  t he  t e rm ina l  pa r t  i n t o  a  po in t  and  some  o f
t hem p rese rve  t he  u l na  j o i n t  a t  t he  base .  F i ve  aw l s  a re  comp le -
t e  (F i g .  24 : I - 2 ,  4 -5 ,  L3 ) ,  t he  l as t  i s  on l y  a  b roken  po in t .
Ca re fu l l y  po l i shed  spa tu l ae  a re  t yp i ca l  f o r  t he  Pav lov i an  as
we l l ;  i n  t he  l i t e ra tu re  t hey  we re  mos t l y  ca l l ed  shove l - l i ke
o r  Spoon - I i ke  t oo1s .  Two  exemp la rs  occu re  a t  t he  wes te rn  s l ope
( f i g .  2521 ,2 ) .  As  a  so l i t a r y  p i ece  appea rs  an  an t l e r  hand le
w i t h  a  l - ens -shaped  ho le  f o r - f  i x i ng  a  s tone  t oo l  (F i g .  24z i ) ;
pa ra l I e I s  have  recen t l y  been  f ound  a t  T rend ianskd  Bohus lav i ce
(Bd r ta  1988 ) .

I t  i s  poss ib l e  t o  pos tu l a te  a  hypo thes i s  t ha t  f r agmen ts .
o f  t he  ob long  sands tone  p l a tes  w i t h  r ounded  edges  ( f i g .  2 I z3 )
se rved  f o r  po f i sh i ng  bone .  HoweVer ,  no  co inc i dence  i n  spa t i a l
d i s t r i bu t i on  be tween  t he  p l a tes  ( concen t ra ted  i n  t he  l r d
un i t )  and  bone  t oo l s  (w ide l y  d i spe rsed  -  F i g .  22 )  i s  obse rved .

sp l i t t ed  bones .  Mo re  numerous  t han  bone  t oo l s  a re  t he
Ia rge ,  mos t l y  mammoth  bones ,  i n t en t i ona l l y  sp l i t t ed .?nd
resFapeO.  l r l e  no ted  t ha t  i f  mammoth  rema ins  appea r  w i t h i n  t he
se t t l emen t ,  t hey  we re  f r equen t l y  mod i f i ed .  They  concen t ra ted
ra the r  ou t s i de  i ne  se t t l emen t  un i t s  and  on l y  i n  t he  l r d  un i t
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F ig .  22 .  Spa t i a l d is t r ibu t ion  o f  bone  indus t rv .

Tab .  6 .  Survev  o f  bone  indus t rv
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t he i r  occu r rence  was  more  impo r tan t .  The  l a rges t  p i eces  o f
sp l i t t ed  mammoth  bones  l i ed  a t  t he  marg ins  o f  t he  agg lomera t i on
(squa res  B -2 ,  C -23 ) .  Such  spa t i a l  d i s t r i bu t i on  i s  i nve rse  t o
tha t  o f  l i t h i c  ( c f .  F i g . l  and  F ig .22 )  and  behav io r  r e l a ted
to  t hese  ob jec t s  seems  to  have  been  d i f f e ren t  f r om rea l  t oo l s :
t hey  we re  t r ea ted  ra the r  as  was te .

Mos t  o f  t hese  p i eces  a re  sma l l e r  ch ips  (10 -15  cm)  o r  bone
f l akes  (m in ima l  d imens ion  5  cm) .  Some  o f  t hem show  t r aces  o f
re touch ing ,  f r om the  sc rape r - l i ke  re touches  (F ig .  25  4 )  ove r
va r i ous  no t ches  t o  sp l i t t e red  and  d i hed ra l  edges ,  wh i ch  o r i g i -
na ted  du r i ng  use .0n  some  p ieces  we  obse rve  po l i sh  a l ong  t he
edges .

The  ques t i on  o f  sp l i t t ed  bone  ob jec t s  and  o f  t he i r  i n t e r -
p re ta t i on  has  been  f r equen t l y  d i scussed  i n  t he  I i t e ra tu re ,
beg inn ing  w i t h  t he  Lower  and  M idd Ie  Pa Ieo I i t h i c .  They  may
resu l t  f r om bone  b reakage  t o  ob ta i n  mar row ,  f r om d i r ec t  use ,
o r  f r om i n ten t i ona l  t oo l  p roduc t i on .  I t  seems ,  howeve r ,  t ha t
i n  DV  I I  t he  du ra t i on  o f  t he i r  use  was  I im i t ed  and  t hey  we re
rap id l y  r emoved  f r om the  se t t l emen t  cen te r s .  The  assemb lage
o f  sp l i t t ed  bones  f r om th i s  s i t e  w i I l  r equ i re  a  more  de ta i l ed
s tudy  o f  t echno logy  and  use -wea r ,  i nc l ud ing  os teo log i ca l  ob -
se rva t i ons  and  compar i son  w i t h  o the r  s i t es .

U t i l i sed  r i bs .0n  two  an ima l  r i bs  f r om the  p i t  E  (1s t
un i t )  we  obse rved  f t a t  po l i sh  o f  one  f ace ,  o f  unknown  pu rpose .
I n  case  o f  t he  r i bs  p l aced  ove r  hea r ths  i n  t he  l s t  and  l r d
se t t l emen t  un i t s  (F i gs .8  and  1 l )  we  may  specu la te  t ha t  t hey
have  se rved  f o r  ash  remova l  and  c l ea rance ;  na tu ra l l y ,  t r aces
o f  such  ac t i v i t i e s  a re  m iss i ng .

I n  gene ra l ,  bone  t oo l s  f r om the  wes te rn  sJ .ope  can  be
compared  t o  t he  l a rge r  and  more  va r i ab le ,  bu t  r e l a t i ve
co l l ec t i on  f r om DV  I  (K I ima  L961 ) .  They  d i f f e r  i n  mo re  s i gn i -
f i ca t i ve  way  f r om the  bone  i ndus t r y  f r om P iedmos t i ,  wh i ch  i s
a  t ypo log i ca l l y  and  morpho log i ca l y  ou t s tand ing  co l l ec t i on
w i t h  ce r t a i n  spec i f i c  t oo l - t ypes  (Va Ioch  L982 )  .

DECORATIVE OBJECTS

Na tu ra l  ob jec t s ,  i n t en t i ona l l y  b rough t  t o  t he  s i t e
( f oss i l s )  o r  p i e r ced  ( f oss i1s ,  can ines  o f  k i l l ed  an ima l s )  a re
supposed  t o  have  se rved  f o r  pe f sona l -  deco ra t i on .  A  common  k i nd
in  t he  Sou th  Morav ian  s i t es  r epp resen t  she l l s  f r om nea rby
Neogene  sed imen ts  o f  t he  V ienna  Bas in ,  ma in l y  Den ta l i um  badense
Par t sch  (F i . g .  L6 : f 7 -18 ) .  Spa t i a l  d i s t r i bu t i on  o f  t he  Den ta l i a
she I I s  ( f  i g .  23 )  i s  i den t i ca l -  t o  t ha t  o f  l i t h i c  i ndus t r y  (F i g .
3 ) :  t he  she l l s  concen t ra te  w i t h i n  t he  t h ree  se t t l emen t  un i t s
and  some  appea r  i n  d i r ec t  con tac t  w i t h  t he  ma le  ske le ton
DV XV I .

The  Me lanops i s  she11s ,  w i t h  na tu ra l  ou t c rops  i n  t he
Ky jov  and  Hodon in  a reas  (K I ima  L96 t )  have  been  impo r ted  l ess
f requen t l y .  The i r  d i spe rs i on  i n  t he  se t t l emen t  a rea  i s  mo re
spo rad i c ,  w i t h  a  sca t t e r  i n  squa res  AB / I4 - I 6 ,  ou t s i de  t he
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The  usua ]  t ype  o f  och re  a te  ea r t hy  hema t i t es  o f  da rk
co lou r ,  p roduc ing  red  t r ace  on  pape r .  The i r  ou t c rops  a re
by  B .  K l ima  Q96 t )  i n  c l gse  v i c i n i t y  o f  t he  s i t e ,  w i t h i n
va r i aga ted  mar l s  o f  t he  Tddn i ce  F l ysh .

se t t l emen t  un i t s .  Some  Me lanops i s  she l l s  a re  pe r f o ra ted  by
pa ra t l e l  cu t s  t h i n i ng  g radua l l y  i t s  wa11  ( f i g .  L6z15 -L6 ,
F ig .  2429 -10 ) .  No  t r aces  o f  d r i l l i ng  a re  obse rved .

P ie r ced  ca rn i vo re  can ines  a re  se ldom.  They  a re  ve ry  r a re
w i t h i n  t he  se t t l ed  a rea  ( f i g .  242 t , 5 )  bu t  f ou r  we re  d i r ec t l y
assoc ia ted  t o  t he  ske le ton  DV  XV I  ( two  a t  t he  I e f t  e l bow  and
two  above  t he  pe l v i s ;  Svoboda  1989a ,  F i g .  1 :3 -6 ) .

0n l y  t he  f ou r  can ines ,  t he re fo re ,  suppo r t  t he  hypo thes i s
tha t  such  ob jec t s  have  se rved  f o r  pe rsona l  deco ra t i on .  I n
Morav ia ,  t he  c l us te r  o f  500  Den ta l i a  she I I s  assoc ia ted  t o
human  body  i n  t he  bu r i a l  B rno  I I  ( t ' , t a t<owsky  L892 )  s t i l I  r ema ins
un ique .

OCHRE

SmaI l  f r agmen ts  o f  i r on  o res ,  i n t e rp re ted  as  p i gmen ts ,
sca t t e red  t h roughou t  t he  i nves t i ga ted  a rea .  They  do  no t  con -
cen t ra te  i n  a l l  o f  t he  se t t l emen t  un i t s :  a  sca t t e r  o f  45
p ieces ,  i nc l ud ing  a  l a rge r  p l a te  o f  r ed  och re ,  occu red  i n  t he
l r d  un i t ,  wh i l e  i n  t he  2nd  un i t  t hese  p i eces  apea r  se ldom ( t
p i eces ) .  0ch re  i n  powde red  s ta te  cove red  t he  scu I I  and  pe l v i s
a rea  o f  ske le ton  DV  XV I .

red
sough  t
the

Ano the r  t ype  o f  hema t i t e  och re  rep resen t  t he  f r agmen ts
o f  r edb rown  to  s tee l - g rey  co lou r  w i t h  heavy  po l i sh  and  red
t race  (P f i chys ta l  L99 I ) .  A f t e r  t he  roen tgen  ana l ys i s  t he  ma t te r
i s  an  i r on  o re  composed  by  hema t i t e  and  qua r t z  w i t h  s l i gh t
adm ix tu re  o f  py r i t e .  I t s  ou t c rops  a re  sough t  a t  eas te rn  marg ins
o f  t he  Bohemian  Mass i v ,  mos t  p robaD iy  i n  t he  a rea  whe re  t he
Morava  r i ve r  r uns  ou t  i n t o  t he  Uppe r  Morav ian  P la i n .

An  och re  samp le  f r om the  human  sku l l  DV  X IV  o f  t he  t r i p l e
bu r i a l  was  ana l - ysed  pa l yno log i ca l l y  by  H .  Svobodov6  (L991 ) .  She
es t ima ted  a  h i - ghe r  p ropo r t i on  o f  wa te r  a l gae  (Ped ias t rum i n teg rum,
P .  bo ryanum) .  Th i s  sugges t s  t ha t  du r i ng  p rocess ing ,  t he  och re
cou ld  have  been  me l t ed  i n  wa te r .

Sha rp -edged  f r agmen ts  o f  sands tone  p l a tes  o f  va r i ous  t h i ck -
ness  we re  sca t t e reo  w i t h l n  t he  se t t l emen t  un i t s  ( abou t  4 -5
p ieces  i n  each ) ,  wh i l e  f ew  sch i s t  p l a tes  l i ed  d i spe rsed  i n  t he
f ree  a rea .  The  hypo thes i s  t ha t  s im i l a r  p1 -a tes  se rved  f o r  g r i nd ing
och re  i s  based  on  f i nds  o f  p l a tes  s t i I l  cove red  by  red  p i gmen t
f r om s i t e  Dv  I  (Abso Ion  I 918a ,  F i g .  54 ;19 lBb ,  F i g . I 17 -L39 ) .
I n  t he  s i t e  DV  I I ,  w i t h i n  t he  l s t  se t t l emen t  un i t  ( squa re  Aa -20
nea r  t he  head  o f  ske le ton  DV  XV I )  l i ed  ano the r  p l a te  s t i l l  co -
ve red  by  red  p i gmen t  on  bo th  f aces  (F ig .2L :2 ) .  I n  t he  squa re
B-7  l i ed  f r agmen t  o r  a  pebb le  show ing  ev iden t  t r aces  o f  p i gmen t
and  use -wea r  i n  t he  exposed  a rea  (F ig .  2Lz4 ) ,  se r v i ng  p robab l - y
as  a  g r i nd ing  s tone .
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I n  gene ra l ,  t he  s i t e  DV  I I  con t r i bu tes  an  i n te res t i ng
ev idence  on  och re  impo r ta t i on ,  i t s  p rocess ing  and  one  o f  t he
pu rposes :  p repa ra t i on  o f  human  body  f o r  bu r i a l .

F IRED CLAY

The  ev idence  o f  ea r l i es t  " ce ram ics "  i n  DV  I I ,  Compared  t o
the  s i t es  DV  I  and  Pav lov  I ,  i s  sca rce .  0n  t he  wes te rn  s l ope
o f  t h i s  s i t e  i t s  occu r rence  was  l im i t ed  t o  dep ress ions  i ns i de
the  l s t  se t t l emen t  un i t .  F i ve  sma l1  pe l l e t s  we re  f ound  i n  p i t
E  and  one  pe l l e t  i n  dep ress ion  A .  I n ten t i ona l l y  shaped  f r agmen t
w i t h  t r aces  o f  i nc i s i ons  I i ed  i n  t he  p i t  E  as  we l l  (F i g .25 :1 ) .

Na tu ra l l y ,  i n t e rp re ta t i on  o f  a  f r agmen t  i s  d i f f i cu l t :  i t  may
have  been ,  i . 8 . ,  an  an ima l  nose ,  by  i t s  shape  mos t  p robab l y  o f
a  r e i ndee r .  A11  t he  men t i oned  ob jec t s  a re  re l a ted  t o  t he  cen t ra l
hea r th  D .

Chemica l  ana l yses  by  P .  Vand i ve r  e t  a I .  ( 1989 )  es t ima ted
tha t  l oca l  l oess ,  p rov id i ng  su i t ab le  mechan i ca l  qua l i t i e s  f o r
f i r i ng ,  se rved  as  t he  raw  ma te r i a l  ( p .8  ) .  I n  L9B7  t he  au tho rs
ana l ysed  h i ghes t  t empe ra tu res  reached  i n  t he  va r i ous  hea r ths
a t  DV  I I .  Hea r th  D  o f  t he  l s t  un i t  r anges  i n  t he  g roup  w i t h
h ighe r  hea t i ng  capac i t y  ( be tween  700  -  800oC) ;  i n  t he  second
g rS rp  o f  hea r i hs  t he  t empera tu res  va r i ed  be tween  500  -  500oC.
t imes tone  b l ocks  o f  hea r th  D  we re  ana l ysed  as  we l I .  Deve lopmen t
o f  abou t  I  mm th i ck  l ime  p las te r  coa t i ng  sugges t s  hea t i ng  up
to  82O -  840oC.  We  conc lude  t ha t  hea t i ng  capac i t y  o f  t he  hea r th
D  has  been  h i gh ,  even  h i ghe r  t nan  i n  t he  t< i l n - I i ke  s t r uc tu re
a t  DV  I .

Ano the r  p rob lem poses  t he  f r agmen ta ry  s ta te  o f  p rese rva -
t i on  o f  mos t  o f  t he  c l ay  rep resen ta t i ons  f r om DV  I .  The  shaped
ob jec t  f r om p i t  E  i s  a  f r agmen t  as  we I1 .  P .  Vand i ve r  e t  a1 .
(L989 )  exp la i ned  t h i s  f r agmen ta t i on  by  t he rma l  shock ,  i .B .  by
p lac i ng  we t t  ob jec t s  i ns i de  t he  hea r th ,  o r  by  rap id  coo l i ng
o f  t he  hea ted  ob jec t  i n  wa te r .  I t  i s  no t  exc luded  t ha t  t he
p rese rved  t e r ra i n  s i t ua t i ons  i n  v i c i n i t y  o f  t he  hea r ths  a re
due  t o  accumu la t i on  o f  p roduc t i on  was te .  P .  Vand i ve r  e t  d I . ,
howeve r ,  p re fe re  t he  exp lana t i on  t ha t  t he  t he rma l  shock  has
no t  been  acc iden ta l ,  bu t  i t  r equ i red  an  i n ten t i on ,  €XPer i ence
and  sk i 11 .  Assoc ia t i on  w i t h  r i t ua l  behav io r  a round  t he  hea r ths
seems  to  be  mos t  p l aus ib l e .

CHARACTER OF THE SETTLEMENT

Among  the  ques t i ons  evoked  by  t he  excava t i ons  a t  DV  I I ,
t he  p rob lem o f  se t t l emen t  s t ab i l i t y ,  con temporane i t y  o f  t he
va r i ous  se t t l emen t  un i t s ,  and  re l a t i onsh ip  t o  t he  mammoth  bone
depos i t  a t t r ac t  a t t en t i on .

The  sub jec t  o f  se t t l emen ts  and  dwe l l i ngs  i n  Mo rav ian
Pav lov i an  has  been  f r equen t l y  d i scussed  i n  t he  l i t e ra tu re
(S t f end i  L976 ;  K l ima  19B4 ;  Svoboda  199O) .  I n  t he  I as t  men t i o -
ned  a r t i c l e ,  f ou r  ma in  t ypes  o f  dwe l l i ngs ,  w i t h  d i ame te r
usua l l y  be tween  4 -6  m ,  we te  de f i ned  ( f i g . 26 ) .  The  mos t  e l abo -
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F ig .  26 .  Types  o f  dwe l l i ngs  i n  t he  Pav lov i an  o f  Sou th  Morav ia
A  -  Do ln i  VEs ton i ce  I ,  Znd  se t t l emen t  un i t  ( a f t e r  B .  K l ima ) ,
B  -  M i l ov i ce  (a f t e r  M .  0 I i va ) ,  C  -  Pav lov  I ,  5 t h  se t t l emen t
un i t  ( a f t e r  B .  K I ima ) ,  D  -  Do ln i  VEs ton i ce  I I ,  l r d  se t t l emen t
un i t .
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r a te  and  s tab i l e  s t r uc tu re  ( t ype  A )  was  f ound  a t  DV  f :  a  sha l l ow
dep ress ion  w i t h  a  hea r th  i n  cen te r ,  enc i r c l ed  by  s tones  and  w i t h
pos tho les .  Second  i s  a  s tab i l e  s t r uc tu re  on  f l a t  su r f ace ,  I im i t ed
by  a  c i r c l e  o f  mammoth  bones  ( t ype  B ) ,  d i scove red  a t  DV  I  and
a t  M i l ov i ce .  The ' t h i r d  t ype ,  f r equen t l y  f ound  a t  Pav lov  and
Pe t i kov i ce ,  i s  a  s imp le  dep ress ion  w i t h  cen t ra l  hea r th  o r
hea r ths  ( t ype  C ) .  F i na l l y ,  t he re  a re  hea r ths  enc i r c l ed  by  a  re -
gu la r  sys tem o f  dep ress ions  and  ho les  ( t ype  D ) .  We  suppose  t ha t
such  a rea  t n tas  p ro tec ted ,  bu t  t r aces  o f  cons t ruc t i on  a t  t he  pe r i -
me te r  a re  m iss i ng .  Compared  t o  t he  o the r  dwe l l i ngs  t he  t ype  D
seems  to  have  been  a  I i gh t  s t r uc tu re ,  l ess  res i s t an t  t o  ex t reme
c l ima tes .  I n  t he  sense  o f  t h i s  c l ass i f i ca t i on ,  t he  l s t  se t t l e -
men t  un i t  a t  DV  I I  be longs  t o  t he  t ype  C ,  wh i l e  t he  l r d  and
the  Znd  se t t l emen t  un i t s  r ange  t o  t he  t ype  D .

L i t h i c  ma te r i a l  supp l y  f r om d i s tances  I onge r  t han  100  km,
p robab l y  w i t h  so r t  o f  r egu la r  r hy tm ,  sugges t s  r a the r  mob i l e
human  g roups .  Fu r t he rmore ,  a t  bo th  DV  I  and  DV  I I  we  l ack
ev idence  o f  s t o rage  i n  p i t s  (we I I  documen ted  i n  Eas te rn  Eu rope )
and  So f f e r  ( I 989 ,  725 )  sugges ted  ra the r  po r t ab le  k i nd  o f  mea t
s to rage .  Ke t t l e  ho les  a round  t he  hea r t s  a t  DV  I I  may  have  been
bo i l i ng  p i t s  ( ce r t a i n l y  no t  pos tho les ) ,  wh i l e  t he  bow l - shaped
dep ress ions  cou ld  have  se rved  f o r  ash  c l ea r i ng  f r om the  hea r th
and /o r  r oas t i ng  mea t .  The  p resen t  f i l l i ng  o f  ho les  and  dep ress ions ,
howeve r ,  i s  poss ib l y  washed  i n  seconda r i l l y  ( c f .  M .  Paw l i kowsk i  s
resu l t s ,  p .  29  ) .

Cu t  ma r l<s  on  bones  o f  bo th  he rb i vo res  and  ca rn i vo res  (wo I f s )
sugges t  mea t  f i l l e t i ng  (So f f e r  L989 ,  725 ) .  Th i s  ev i dence  w i l l
be  en la rged  by  f u tu re  os teo log i ca l  i nves t i ga t i on  o f  t he  f auna l
ma te r i a l  f r om DV  I I .

Con t ra r y  t o  DV  I  and  Pav Iov  I ,  s i t e  DV  I I  l a cks  rep resen -
ta t i ve  a r t ,  and  t he  p roduc t i on  o f  f i r ed  c l ay  was  l im i t ed .  I n
the  sense  o f  some  theo r i c  op in i ons  (e .g . ,  t , r l en i ge r  1987 ) ,  t he
Pa leo l i t h i c  a r t  i s  connec teo  mos t l y  w i t h  I ong - te rm  se t t l emen ts .
Th i s  co r responds  we l l  w i t h  t he  t e r ra i n  s i t ua t i ons  a t  DV  f ,
such  as  t he  ex tended  and  t h i ck  ashy  depos i t s  w i t h  concen t ra t i ons
o f  f i r ed  c l ay  and  deco ra t i ve  ob jec t s  a round  (e .9 . ,  K I ima  1981 ,
F ig .  4 ) .  The  ev idence  f r om DV  I I ,  f r om th i s  v i ewpo in t s ,  sugges t s
ra the r  sho r t e r  occupa t i ons .

Rad iome t r i c  da ta  f r om the  wes te rn  s1ope ,  due  t o  t he i r
d i ve rs i t y  and  o r i g i n  i n  d i f f e ren t  l abo ra to r i es ,  a re  no t  su f f i -
c i en t  c l ue  f o r  so lu t i on  o f  con temporane r t y  i n  f r ame  o f  t he
in te r va l  28  000  -  22  000  B .  P .  The  p l an ig raphy  shows  t ha t  t he
Znd  and  l r d  un i t s  r espec t  each  o the r  spa t i a l l y  and  t he i r  con -
t emporane i t y  i s  no t  a  p r i o r i  exc l uded .  Compar i son  o f  t he  two
cen t ra l  hea r ths  shows  t ha t  t he  hea r th  o f  t he  l r d  un i t  i s  mo re
vo lum inous ,  i t  con ta i ned  more  bu rn t  a r t i f ac t s ,  and  was  ce r t a i n -
I y  ac t i ve  f o r  a  l onge r  t ime .

The  l s t  se t t l - emen t  un i t  d i r ec t l y  t ouches  t he  2nd  un i t ,
and  i n  t he  bo rde r  a rea  t he  bo th  un i t s  may  ove r l ap .  The  t e r ra i n
s i t ua t i on  sugges t s  a  more  s tab le  t ype  o f  dwe l l i ng  (C ) ,  and
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d i f f e r s  by  r i ch  amoun t  o f  ma te r i a l ,  p resence  o f  f i r ed  c l ay
ob jec t s  and  by  l i t h i c  t ypo logy .  The  t h ree  C  L4  da ta  a re
c lus te red  i n  a  r e l - a t i ve l y  sho r t  t ime*span  be tween  26  660
25  29O B .  P .  l / i t h  h i gh  p robab i l i t y  we  may  t he re fo re  assume
tha t  t h i s  dwe l l i ng ,  i nc l ud ing  t he  bu r i a l  DV  XV I ,  i s  no t
con tempora ry  w i t h  t he  o the r  two .  Bas ing  ou rse l ves  on  t he
Gron ingen  da ta  on l y ,  wo  cou ld  conc lude  t ha t  t h i s  se t t l emen t
un i t  i s  mo re  recen t .

THE MAMMOTH BONE DEPOSIT

In  an  anc ien t  wa te r - f i 11ed  bas in  unde r  t he  wes te rn  s l ope ,
t he  s i t e  was  accompan ied  by  a  mammoth  bone  depos i t  (F iS .  21 ) .
Two  C  14  da ta  f  r om Gron ingen  : l nd  P rague  (ZA  100  +  2OO B .P .  ;
22  168  +  149  B .P . )  sugges t  con temporane i t y  w i t h  se t t l emen t  o f
t he  wes te rn  s l ope .  The  same  i s  t r ue  f o r  t he  sca rce  a r chaeo lo -
g i ca l  ma te r i a l :  t h ree  backed  b l ades ,  a  r e touched  b1ade ,
a  sp l i t t e red  p i ece ,  a  co re ,  a  bu r i n  was te ,  a  b Iade ,  s i x  f l akes ,
two  ch ips  and  a  p i e r ced  Me lanops i s  she l l .  D i f f e ren t  i s  on l y
the  coa rse  i ndus t r y  made  o f  va r i ous  rocks ,  connec ted  mos t
p robab l y  w i t h  spec i f i c  human  ac t i v i t i e s  a t  t he  mammoth  depos i t :
a  l a rge ,  a t yp i ca l  choppe r ,  a  s i de -sc rape r  and  t h ree  f l akes .

The  depos i t  i s  composed  by  two  c foss ing  zones  o f  mammoth
bones .  Mos t  f r equen t  we re  r i bs  and  ve r t eb rae ,  mean  rep resen ta -
t i on  reach  f i nge r  bones ,  l ong  bones  o f  ex t rem i t i es  and  t ee th .
Less  numerous  a re  bones  o f  pe l v i s ,  shou lde r -b l ades  and  bones
o f  sku l l  (Svoboda  l 9B9b ;  i n  p ress ) .  The  bones  a re  comp le te ;
sp l i t t ed  and  mod i f i ed  bones ,  f r equen t  i n  t he  se t t l - emen t  a rea ,
we re  absen t  i n  t h i s  depos i t .

D i spu tes  conce rn ing  exp lana t i on  o f  such  depos i t s  have
a  l ong  t r ad i t i on  i n  Mo rav ia .  Be fo re  t he  con temporane i t y  o f
humans  w i t h  mammoths  was  de f i n i t i ve l y  acknow ledged ,  t he  a rgu -
men ts  o f  J .  S teens t rup  ( f 890 )  have  w ide l y  i n f l uenced  unde r -
s tand ing  o f  t h i s  p rob lem.  I n  t he  sense  o f  h i s  t heo r i es ,  t he
bone  depos i t s  a re  due  t o  na tu ra l  ex t i nc t i ons  and  we re  l a te r
exp lo i t ed  by  re i ndee r  hun te r s  as  sou t ce  o f  bone  ma te r i a l s .
K .  Abso lon  (19 tBa ,  t 5 )  who  ca l l ed  t hese  f  ea ' bu res  "K  j i l k ken -
m i jOO ings " ,  i . e .  man -made  depos i t s ,  r ecogn i zed  t he i r  human
o r i g i n .  Fu r t he r  r esea rch ,  based  on  new  excava t i ons  o f
mammoth  accumu la t i ons ,  usua l l y  i n  we t t  env i r onmen ts  o r  even
wa te r  r ese rvo i r s  (K I ima  L969 ,  e t c . ) ,  exp la i ned  t hem as  a reas

.o f  s t o rage  and /o r  was te  i n  op t ima l  hyg ien i c  cond i t i ons :  i t
i s  supposed  t ha t  wa te r  p reven ted  mea t  f r om ca rn i vo res  and
insec t s  wh i l e  i ce  p reven ted  mea t  decompos i t on .  Ac tua1 l y ,  t he
poss ib i l i t y  t ha t  mammoth  depos i t s  a re  o f  na tu ra l  o r i g i n  was
reopened  t ;  d i scuss ion ,  unde r  t he  i n f l uence  o f  L .  R .  g i n to rd ' s
s tud ies  (1981 ,  e t c . ) ,  o f  compar i son  w i t h  mammoth  bu r i a l  s i t es
i n  t he  USSR ( i . e .  So f f e r  1985 )  and  o the r  ev i dence .
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AI I  5  samp les  cons i s ted  o f  cha rcoa l  wh i ch  s i eved  be fo re
chem ica l  t r ea tmen t .  The  chem ica l  t r ea tmen t  f o r  r emova l  o f  poss ib -
1e  ca rbona te  o r  o rgan i c  hum ic  con tam ina t i on  f r o rn  more  e l eva ted
Iaye rs  cons i s ted  o f :

1 .  Ex t rac t i on  w i t h  4% HC1  so lu t i on  a t  B0o I  du r i ng  24  hou rs .
2 .  Ex t rac t i on  w i t h  I%  Na0H so lu t i on  a t  22 "C  du r i ng  t  hou r .
3 .  Ex t rac t i on  w i t h  4eo  HCt  so lu t i on  a t  B0 "C  du r i ng  24  hou rs .

A f  t e r  r i ns i ng  w i t h  des t i l l ed  wa te r  and  d r y i ng ,  t he  samp le -s
we re  combus ted  i n  pu re  oxygen .  The  C0 ,  was  subsequen t l y  pu r i f i ed
to  r emove  e lec t ronega t i ve  con tam ina t i 6n  (C I ,  S02 ,  N0* ,  O2 ,
H2o) .

THE GRONINGEN RADIOCARBON DAT ING

W.  G .  Mook

The  ca rbon  pe rcen tages  i n  t he  o r i g i na l  cha rcoa l  appea red
f rom 65  t o  69%.  wh i ch  i s  no rma l  f o r  t h i s  t ype  o f  ma te r i a l

The  ex t reme ly  pu re  c0 "  was  ana l ysed  f o r  
l 4c  ac t i v i t y  i n

J t t t v l t  
" " 2

qua r t z  p ropo r t i ona l  gas  co f i n te r s  o f  va r i ous  sLzes r , depend ingL f  U d I  t Z  P f  U P U f  L I U l l c l - L  9 d D  \ , u u r r  u E r  r  u r  v o !  r u u J  r L L v  
" l  r I " H "

on  t he  amoun t  o f  samp le  ava i l ab le .  The  resu l t i ng  r4C  ages  a re

to
v a f y

conven t i ona l  ages ,  based  on  t he  NBS oxa l i c  ac j . d  s t an$a rd '  on
a - i z i c  h ;1 i - r i tE  o f  i 56B  yea rs  and  no rmaL i zed  t o  a  5  LJc  va lue
o f  - 25o /oo ,  t he  l a t t e r  t o  r emove  t he  i n f l uence  o f  i so top i c
f r ac t i on i t i on  du r i ng  pho tosyn thes i s  o f  t he  o r i g i na l  wood .

Tab .  I

Lab .  code Do ln i  VEs ton i ce 511c
ro t  ' )
t  ' o o '

C O N V a g e + 6

GrN-1521  6
GrN-15277
GrN-L5278
GrN-15279
GrN-15280

Ma le  bu r i a l
Hea r th  D
Hea r th  DE  L2 / I J
Hea r th  CD 16 /L7
Unde r  l aye r

-2J  .12
-24 .1_5
-23 .20
-24 .10
-24 .3 I

25
25
27
25
27

570
140
070
920
900

28O BP
zLO BP
]OO BP
25A BP
550 BP

:
+
f

I
1

Cen t rum voo r  I so topen  0nde rzoek
R i j ksun i ve rs i t e i t  G ron ingen
Wes te rs i nge l  34
91LB  CM Gron ingen

6t



THE PRAGUE RADIOCARBON DATING

Jan 5 : - ta r

At l  1  samp les  we re  chem ica l l y  t r ea ted  i n  a  s tanda rd  way .
Ca rbona tes  we re  removed  by  bo i l i ng  i n  2% HCI -  and  wash ing  un t i l
a  neu t ra l  r eac t i on .  Humic  ac i ds  we re  d i sso l ved  w i t h  a  2% Na0H
so lu t i on  a t  B0oC fo r  24  hou rs  and  p rec ip i t a ted  f r om the  so lu -
t i on  w i t h  2  %  hyd roch lo r i c  ac i d .  The  samp les  we re  f i na l l y
washed  i n  des t i l l ed  wa te r ,  d r i ed  and  bu rn t  i n  oxygen  f l ow  t o
ca rbon  d i ox i de ,  pu r i f i ed  and  f i l l ed  i n t o  a  p ropo r t i ona l  de tec -
t o r  i n  wh i ch  t he i r  be ta  ac t i v i t y  was  measu red  and  compared  w i t h
the  be ta  ac t i v i t y  o f  a  s tanda rd  samp le  o f  oxa l i c  ac i d  NB5 .

The  quan t i t y  o f  t he  samp les  CD I6 /L7  and f rom the  s t r a tum
be low  the  cu l t u ra l  l aye r  was  sma l l e r  t han  t he  amoun t  necessa ry
fo r  f i l l i ng  t he  p ropo r t i ona l  de tec to r  t o  t he  s tanda rd  p ressu re
O.28  MPa .  Hence  t he  ca rbon  d i ox i de  was  d i l u t ed  by  non -ac t i ve
ca rbon  d i ox i de  t o  r each  t he  necessa ry  wo rk i ng  p ressu re .  Th i s
d i l u t i on  was  h i gh  espec ia l l y  i n  t he  case  o f  t he  samp le  f r om
the  s t r a tum unde r l y i ng  t he  f i nd ing  bed .  The  d i l u t i on  was  i n -
c l uded  i n  t he  ca l cu la t i on  o f  r ad ioca rbon  age  by  means  o f  a
co r rec t i on ,  so  t ha t  t he  t h ree  rad ioca rbon  da ta  a re  d i r ec t l - y
comparab le .  Due  t o  t he  d i l u t i on ,  howeve r ,  t he  s ta t i s t i c  dev ia -
t i on  o f  t he  rad ioca rbon  age  o f  t he  sa rnp le  f r om the  s t r a tum
unde r l y i ng  t he  f i nd ing  bed  cons ide rab l y  i nc reased  so  t ha t  t he
accu racy  o f  t he  rad ioca rbon  age  o f  t h i s  samp le  i s  I owe r  t han
tha t  o f  t he  p rev ioussamp les  DE  12 /L l  and  CD L6 /17 .

The  resu l t s  o f  measu remen ts  t ^ l e re  ca l cu la ted  t o  r ad ioca rbon
ages  acco rd ing  t o  s tanda rd .  p rocedu re  ( t - iUUy  L952 ) ,  us i ng  t he
conven t i ona l  ha l f  l i f e  o f  r ad ioca rbon  5568  1  30  yea rs  (P ro -
ceed ings  I 972 )  .  A t  t he  same  t ime ,  t he  rad ioca rbon  age  acco rd ing
to  t he  ha l f  I i f e  o f  r ad ioca rbon  573O +  40  vea rs  (Godw in  L962 )
i s  g i ven  wh i ch  may  be  cons ide red  more  co r rec t .  The  resu l t s  a re
compu te r i zed ,  a re  exp ressed  i n  yea rs  be fo re  p resen t  w i t h  t he i r
s t anda rd  dev ia t i on ,  and  a re  no t  r ounded  o f f  i n  o rde r  t o  f ac i -
l i t a t e  s ta t i s t i ca l  p rocess ing  and  compar i son .

The  resu l t s  o f  measu remen ts  as  we I I  as  o f  r ad ioca rbon
da t i ng  a re  p resen ted  i n  t he  a t t ached  t ab le  w i t h  t he  accu racy
o f  one  s tanda rd  dev ia t i on  ( f  g  ) .  Cons ide r i ng  t h i s  s t anda rd

.  dev ia t i on ,  t he  rea l  r ad ioca rbon  age  i s  w i t h i n  t he  ca l cu la ted
range  f r om -  16  t o  +  16 -  a round  t he  ca l cu la ted  rad ioca rbon
age  w i t h  a  s ta t i s t i c  p robab i l i t y  68  %.

The  rad ioca rbon  ages  couLd  no t  be  dend roch rono log i ca l l y
co r rec ted  because  t hev  a re  beyond  t he  reach  o f  t he  ca l i - b ra t i on
cu rve  .

The  subm i t t e r  r emarks  i n  t he  accompany ing  repo r t  t ha t
con tam ina t i on  w i t h  r oo t l e t s  canno t  be  exc luded  i n  case  o f
t he  samp les  DE  12 /L l  and  CD 16 /L7 .  Hence  i t  canno t  be  exc lu -
ded  t ha t  t he  resu l t s  o f  da t i ng  a re  i n f l uenced  by  t h i s  con tam i -
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na t i on  and  t ha t  t he  rad ioca rbon  age  seems  l owe r  t han  i t  r ea l -
1y  i s .

The  equa l i t y  o f  r ad ioca rbon  ages  o f  a I l  t he  samp les  was
tes ted  us ing  t he  2  6  c r i t e r i on .  Acco rd ing  t o  t h i s  c r i t e r i on ,
t he  rad ioca rbon  age  o f  t he  samp les  A  and  B  can  be  cons ide red
equa l  i f  t he  d i f f e rence  o f  t he i r  r ad ioca rbon  ages  A  t no  i s
sma l l e r  t han  doub le  s tanda rd  dev ia t i on  resu l t i ng  f r om^S tanda rd
dev ia t i ons  o f  r ad ioca rbon  ages  o f  bo th  samp les ,  i . e .  i f

A*Rr.rm
Acco rd ing  t o  t h i s  c r i t e r i on ,  t he  rad ioca rbon  ages  o f  a l l

t he  t h ree  samp les  cou ld  be  cons ide red  t he  same ,  i .E .  r e fe r red
to  t he  same  t ime  i n te r va l .  The  samp le  f r om the  s t r a tum unde r -
I y i ng  t he  f i nd ing  bed ,  howeve r ,  f r oy  be  a t t r i bu ted  by  i t s  o r i -
g i n  w i t h  a  95  % p robab i l i t y  t o  t he  t ime  i n te r va l  f r om abou t
20  400  t o  79  000  yea rs  B .P .  ,  so  t ha t  i t s  h i ghe r  age  canno t
be  exc luded ,  as  i nd i ca ted  by  i t s  s t r a t i g raph i c  pos i t i on .

Acknor ledgement

I  w i sh  t o  t hank  Ja ros lava  Me l kovd  and  Pave I  J i I ek  f o r
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SOIL  M ICROMORPHOLOGIC  INVESTIGAT ION OF  THE SECTION AT  DOLNI
VESTONICE I I

L i buSe  Smo l  i kovd

Two  und i s tu rbed  mono l i t h i c  samp l -es  we re  t aken  f r om s t ra ta
4  -  9  o f  sec t i on  5  a t  bu r i a l  p l ace  DV  XV I  f o r  so i l  m i c romorpho -
l og i c  i nves t i ga t i on  (Tab .  1 ;  F i g .  41  )  .  The  l owe r  mono l i t h
i nc l udes  s t r a ta  9  and  B .  Samp Ie  J  comes  f r om a  humous  ho r i zon
o f  i t s  uppe r  pa r t  ( f 0  YR  2 /2 ;  exam ined  i n  d r y  s ta te ) ;  samp le
2  f r om the  humous  ho r i zon  subs t ra te  ( 10  YR  5 /4 ) ;  samp le  I  f r om
the  l owe r  pa r t  o f  t he  l owe r  mono l i t h  ( f 0  YR  6 /4 ) .  The  uppe r
mono l i t h  i nc l udes  s t r a ta  6  t o  4  and  i s  t ep tesen ted  by  4  samp les .
Samp le  4  (5  Y  6 /4 ;  exam ined  i n  we t  s t a te )  was  ob ta i ned  f r om
the  cu l t u ra l  l aye r  and  samp le  5  (2 ,5  Y  6 /4 )  f r om the  l oess  abo -
ve ;  t he  l a t t e r  was  t aken  20  cm above  t he  uppe r  l im i t  o f  t he
cu l t u ra l  l aye r .  Samp les  6  (5  Y  6 /3 )  and  1  (5  Y  5 /4 )  we re
co l l ec ted  10  cm above  samp le  5  and  f r om the  uppe r  pa r t  o f  t he
mono l i t h  r espec t i ve l y .

M ic romorpho logy

Samp le  l :  I t  i s  cha rac te r i zed  by  (a )  ma t r i x  bedd ing  w i t h
a  spa f se  ne two rk  o f  mo re -o r - I ess  pa ra l l e l  w ide  c racks  o f  r ough
wa11s ,  ( b )  f i ne  pseudog ley f i ca t i on  Show ing  espec ia l l y  na r row
"mangano l imon i t e "  coa t i ngs  on  supp l y  channe l  wa1 l s ,  ( c )  a  number
o f  m inu te ,  we l l  wo rn  f r agmen ts  o f  ca rbona tes  co r respond ing  i n
g ra in  s i ze  t o  med ium to  coa rse -g ra i ned  sand .

Samp le  2 :  Pa le  och reous  f l occu la ted  ma t r i x  devo id  o f  humous
i s  marked  by  i ncohe ren t  f ab r i c  w i t h  much  ca rbona te .  G ra in  s i ze
and  m ine ra log i co -pe t ro l og i ca l  compos i t i on  o f  t he  m ic roske le ton
a re  much  l i ke  t hose  o f  samp le  3 .  -  F ragmen ts  o f  ma te r i a l  bu i l d -
i ng  up  s t r ong l y  humous  so i l  occu r  spo rad i ca t l y .  -  Sma l l  f r ag -
men ta ry  bones  a te  numerous .

Samp Ie  3 :  Pa le  och reous -b rown ,  weak l y  humous ,  comp le te l y
f l occu la ted  ma t r i x  d i sp lays  a  f ab r i c  ex t reme ly  abundan t  i n  open
po res .  Agg rega t i on  has  no t  ye t  a t t a i ned  an  advanced  s tage  so
tha t  t he  f ab r i c  no t  uncommon ly  " i nhe r i t s "  t yp i ca l  I oess  com-
pos i t i on .  I n  add i t i on  t o  r egu la r l y  d i s t r i bu ted  m ic ropo res  i n
the  g roundmass  p rope r ,  mac ropo res  occu r  abundan t l y  as  open
spaces  be tween  agg rega tes  and  as  ca l ca reous  t ubes  o r  a  spa rse
ne two rk  o f  w ide  c racks  w i - t h  f a i n t l y  de f i ned  wa l l s .  -  So i l  m i c ro -
ske le ton  i s  r ep resen ted  expec ia l l y  by  s i l t  f i ne r  r a the r  t han
coa rse r  i n  g ra i n  s i ze ;  i t  cons i s t s  ch ie f l y  o f  g ra i ns  o f  qua r t z
and  p l ag ioc l ase ,  b i o t i t e ,  muscov i t e r  o r t hoc lase ,  PY foxenes  and
amph ibo le ;  r ocks  a re  dom ina ted  by  f r agmen ta ry  l imes tone .
-  T races  l e f t  by  f oss i ]  b i ogen i c  ac t i v i t i e s  a re  i nd i s t i nc t ,
be ing  on l y  r ep resen ted  by  spo rad i ca l l y  p rese rved  cop rogen i c
e lemen ts  o f  ea r t hwo rms  and  by  ca l ca reous  t ubes ;  hum i f i ca t i on
i s  weak  and  qu i t e  i r r egu la r .  -  Ma t r i x  neve r the less  con ta i ns
f ragmen ts  o f  s t r ong t y  humous  so i l  ma te r i a l  r edepos i t ed  a t
a  h i gh  ra te ;  t hey  a re  angu la r ,  no t  r ounded ,  i F l  mos t  cases .
-  The re  a re  two  t ypes  o f  cha rcoa l  f r agmen ts :  t hose  occu r r i ng

(.\



r i9 .
n i . c
una  f

10 .  F l occu la ted  so i l
ea r t hwo rm e lemen t  sepa
fec tec  ma t r i x  by  f i ne

g roundmass  i s  concen t ra ted  i n  cop roge -
ra ted  f r om su r round ing ,  b i ogen i ca l l y
c racs .  -  Cu l t u ra l  bed ,  samp le  4 .  x12 .

F ig .  3 I .  Weak l y
m inu te  b raun lehm
v .32  .

humous  g roundmass
nodu les  (m idd le )

cu t  by  w ide
-  Cu l t u ra I

c racks  con ta i ns
bed ,  samp le  4 .
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F ig .  32 .  S t ruc tu ra l  pho tog ram (b l ack :  po res  and  m ine ra l  g ra i ns ,
wh  j - t e :  f  j - ne  so i l  subs tance  show ing  redepos i t ed  ma te r i a l  o f  humous
so i l  con ta i n i ng  a  l a rge  number  o f  po res .  -  Cu I t u ra I  bed ,  samp le
4 .  x50 .

d j .
r * '

*,;

.'^t* 
'

so i  I  subs tance  cons i  s t  i ng
number  o f  po fes .  -  Cu l t u -

f$,
t?'t
x$t{ -

t$ .

;W;
l i ,

a
$

F ig .  J3 .  S t ruc tu ra l
o f  b raun lehm p lasma
ra l  bed ,  sa rnp le  4 .

pho tog ram show ing
con ta i n i ng  a  sma I I

x50 .
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i n  t he  ma t r i x  show  comp le te l y  p rese rved  ce l l u l a r  s t r uc tu re ,
wh i l e  t hose  f ound  f r equen t l y  i n  s t r ong l y  humous  so i l  r e l i c s
a re  decomposed  and  s t r ong l y  damaged  mechan i ca l l y .  -  Sma l l
g ra i ns  o f  opa l  phy to l i t hs  occu r  spo rad i ca l l y  ( c f .  Smo l i kovd
1988 ) .  -  Pseudog ley f i ca t i on  e f f ec t s  a re  ve ry  s l i gh t ,  i l l u s t r a -
t ed  on l y  by  weak l y  deve loped  and  ra re  pseudog ley  nodu les  i n
the  ma t r i x .  -  So i I  g roundmass  p r ima r i l y  cons i s t s  o f  even l y
d i s t r i bu ted  ca rbona te ,  as  may  be  ev idenced  by  an  i n t ima te
compac t i on  o f  p r ima ry  componen ts  by  amorphous  ca l c i t e  f o rms ;
coa rse r  po res  a re  f i l l ed  w i t h  m inu te  ca l c i t e  sp i cu les .  Ca rbo -
na te  f i l l i ng  o f  supp l y  channe l s  sugges t s  seconda ry  ca l c i -
f i ca t i on .

Samp Ie  4 :  Weak l y  humous  f l occu la ted  ma t r i x  t i n t ed  g rey  and
b rown .  I t  i n co rpo ra tes  numerous  pa r t s  cons i s t i ng  o f  humous  ma-
te r i a l  (F i g .  3 I )  and  non -humous  b rown  ma te r i a l  con ta i n i ng  a  l ow
amoun t  o f  sma l l -  and  med ium-s i zed  po res  (F ig .  32 ) .  These  two
types  o f  so i l  sed imen t  a re  i nc l uded  i n  t he  ma t r i x  as  c l odded
rounded  f o rms  and  angu la r  so i l  f r agmen ts .  Some  a re  composed  o f
da rk  b rown  b raun lehm p lasma .  -  T races  o f  b i ogen i c  ac t i v i t i e s
a re  I e f t  by  r a re l y  p rese rved  cop rogen i c  e l - emen ts  o f  ea r t hwo rms
(Lumbr i c i dae  -  F i g .  l 0 )  and  m i t es  (Aca r i  *  0 r i ba te i ) ,  ca l ca reous
tubes  and  bu r rows  l e f t  by  ea r t hwo rms ,  e t c ;  m inu te ,  angu la r  and
red  exc remen ts  o f  m i t es  a re  g rouped  i n  sma l I  bu r rows .  0pa1
phy to l i t hs  occu r  spo rad i ca l l y ,  whe reas  cha rcoa l  f r agmen ts
occu r  i n  l a rge  numbers ,  a t t a i n  va r i ous  s i zes  and  show  a  va r i ous
s ta te  o f  p rese rva t i on ;  cha rcoa l  d i sp lays  we l l  deve loped  ce l l u l a r
s t r uc tu re  o r  even  i s  comp le te l y  d i s t u rbed .  -  P r ima ry  componen ts
a re  we l l  so r t ed  w i t h  p redom inan t  s i l - t  and  a re  unwea the red  i n
appea rance ;  qua r t z ,  p l ag ioc l ase ,  o r t hoc lase ,  b i o t i t e ,  muscov i t e ,
aug i t e  and  amph ibo le  a re  t he  ma in  componen ts ,  f o l l owed  by
g laucon i t e  and  I imes tone  f r agmen ts  coa rse  i n  g ra i n  s i ze  co r res -
pond ing  t o  o r  l a rge r  t han  sand .  -  Ma t r i x  a l so  con ta i ns  sma l - I
b raun lehm nodu les  (F ig .  l 1 ) ,  some  o f  wh i ch  a re  mechan i ca l l y
damaged .  -  So i l  g roundmass  i nc l udes  much  ca rbona te ;  t he  f r ag -
men ts  o f  ca rbona te  (m i c ro ) ske le ton  men t i oned  above  a re
accompan ied  by  numerous  ep i t he l i a  o f  supp l y  channe l s  cons i s t i ng
o f  amorphous  CaCO= fo rms ;  cemen t  o f  p r ima ry  componen ts  i s  a l so
obse rved  as  f i ne l f  c r ys ta l l i ne  (pe l i t omorph i c )  ca l c i t e .  -  Na r row
red  "mangano l imon i t e "  coa t i ngs  on  wa I I s  o f  some  supp l y  channe l s
i nd i ca te  s l i gh t  pseudog ley f i ca t i on .

Samp le  5z  Pa le  och reous  ma t r i x  i s  f u l l y  f l occu la ted .
P r ima ry  componen ts  o f  t h i s  samp le  a re  t he  same  as  t hose  o f
samp le  1  i n  bo th  g ra i n - s i ze  (dom inan t  s i l t )  and  m ine ra log i co -
pe t ro l og i ca l  compos i t i on ;  a I l  componen ts  a fe  pe r f ec t l y  unwea t -
he red  and  r i ch l y  f i l 1ed  w i t h  ca l c i t e ;  ca l c i t e  r hombohed rons
occu r  i n  some  w ide  open  spaces .  -  Redepos i t ed  b raun lehm nodu les
and  rounded  pa r t s  cons i s t i ng  o f  b raun lehm p lasma  a t  p l aces
occu r  i n  t h i s  ca rbona te  l oess .

Samp Ie  6z  Pa le  och reous  f l occu la ted  ma t r i x  i s  f i ne l y  bu t
regu la r l y  cu t  by  pseudog ley  nodu les  sepa ra ted  f r om the  g round -
mass  by  s l i gh t l y  r ad ia l  f aces  and  show ing  cohe ren t  f ab r i c
( t i g .  t 4 ) .  -  So i I  (m i c ro ) ske le ton  i s  much  l i ke  t ha t  o f  samp les
1  and  2  and  a l so  con ta i ns  m inu te  l imes tone  f r agmen ts  spo rad i -
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ca l l y  accompan ied  by  b raun lehm nodu les .  -  G roundmass  shows
s igns  o f  s l i gh t  bedd ing  and  weak  b i ogen i c  e f f ec t s  ( i . e .
ca l ca reous  t ubes  and  ea r t hwo rm bu r rows  on1y ,  F i g .  J5 ) .  These
supp l y  channe l s  a re  a t  p l aces  r immed  o r  even  f i I I ed  w i t h
ca l c i t e  r hombohed rons .

Samp Ie  J :  I r r egu la r l y  g rey i sh -b rown ,  s l i gh t l y  humous  f l oc -
cu la ted  ma t r i x  has  l ess  po res  t han  obse rved  i n  samp le  3 ,  as  i s
re f l ec ted  i n  i t s  mo te  compac t  bu t  r a the r  i nd i s t i nc t  f ab r i c
(F igs .  i 6 ,  l 7 ) ;  i t  canno t  t he re fo re  be  ass igned  t o  any  o f  t he
fou r  p r i nc i pa l  f ab r i c  f o rms  as  de f i ned  by  D .  Sch roede r  ( 1978 ) .
-  P r ima ry  componen ts  o f  t h i s  samp le  a re  much  I i ke ,  i f  no t
i den t i ca l  w i t h ,  t hose  o f  samp les  I  t o  I  i n  m ine ra log i co -pe t ro -
l og i ca l  aspec t ,  bu t  a re  a  1 i t t 1e  coa rse r -g ra i ned  i n  sLze ;
ev idence  used  i n  suppo r t  o f  t h i s  obse rva t i on  i s  p r ima r i l y  t he
la rge r  number  o f  r ounded ,  usua l l y  s l i gh t l y  co r roded  f r agmen ts
o f  l imes tones .  -  Pseudog ley  nodu les  a re  spa rse l y  bu t  even l y
d i s t r i bu ted  i n  t he  g roundmass  and  a re  "exp los i ve "  i n  ou t l i ne ;
so i l  ma te r i a l  su r round ing  t he  nodu les  i s  s l i gh t l y  l eached .
-  B iogen i c  e f f ec t s  a re  on l y  documen ted  by  ra re  ea r t hwo rm
bur rows  and  ca l ca reous  t ubes  w i t h  wa1 l s  a t  p l aces  hav ing  f i ne
r ims  cons i s t i ng  o f  "mangano l imon i t e "  coa t i ngs ;  gene ra t i ons  o f
ca l c i t e  r hombohed rons  a re  a l so  seen  on  t he  wa l l s .  Th i s  ca rbo -
na te  f o rm  and  t he  wo rn  l imes tone  f r agmen ts  desc r i bed  above
a re  accompan ied  by  t he  cemen t  o f  so i l  (m i c ro ) ske le ton  rep resen -
ted  by  pe l i t omorph i c  ca l c i t e .

Genes is

The  base  o f  t he  sec t i on  cons i s t s  o f  r eoepos i t ed  l oess
(samp le  1 )  m i xed  w i t h  sma1 l  wo rn  f r agmen ts  o f  ca rbona te  rocks
and  f oss i l  so i l -  sed imen ts .  A  s l i gh t  pseudog ley f i ca t i on  a f f ec ted
th i s  ho r i zon  be fo re  1 t  was  cove red  by  ho r i zon  2 ,  i nd i ca t i ng
a  sho r t - t e rm ,  coo l  and  hum id  osc i l l a t i on .  The  humous  so i l
subs t ra te  i s  r ep resen ted  by  t he  ove r l y i ng  ca rbona te  l oess
(samp le  2 )  o f  a  s l i gh t l y  s l ope  wash  na tu re .

The  humous  so i l  ( samp le  3 )  co r responds  t o  weak l y  deve loped
pa ra rendz ina .  I t  deve loped  ove r  ad ro r t  pe r i od  o f  t ime ,  as  i s
based  on  megascop i c  ev i dence  o f  i t s  sma I l  t h i ckness ;  m i c rosco -
p i ca I l y ,  i t  shows  espec ia l l y  i nd i s t i nc t  b i ogen i c  ac t i v i t i e s
(  i  .  e .  spa rse  t r aces  I e f t  by  f oss i l  edaph i c  ac t i v i t i e s ,  s l i gh t
and  uneven  hum i f i ca t i on )  and  i ncohe ren t  f ab r i c  s t i 11  no t
d i f f e r i ng  remarkab l y  f r om l oess  as  a  pa ren t  subs t ra te .  -  The
deve lopmen t  o f  t he  so i l  was  undoub ted l y  i n f l uenced  by  con t i nuous
depos i t i on  a l t e rna t i ng  w i t h  sed imen t  t r anspo r t .  Th i s  i s  co r r -
obo ra ted  megascop i ca l l y  by  i t s  sha rp  bounda ry  w i t h  unde r l y i ng
and ,  i n  pa r t i cu l a r ,  ove r l y i ng  s t r a ta ;  m i c roscop i c  obse rva -
t i ons  i nd i ca te  so i l  bedd ing ,  e .g .  w ide  c racks  have  no t  smoo th
wa l l s  and  a re  no t  angu la r  i n  ou t l i ne ,  e t c .  so  t ha t  t hey  do  no t
owe  t he i r  o r i g i n  t o  f r os t  e f f ec t s ;  mo reove r ,  numerous  f r agmen ts
o f  s t r ong l y  humous  so i l s  a re  p resen t ;  t hese  f oss i l  so i l  sed i -
men ts  we re  supp l i ed  a t  a  h i gh  ra te  ( e .9 .  t he i r  f r agmen ts  we re
no t  wo rn  du r i ng  t r anspo r t ) .  Two  k i nds  o f  so i l  ma te r i a l  can

the re fo re  be  d i s t i ngu i shed :  t he  au toch thonous  f oss i l  so i l
co r responds  t o  weak l y  deve loped  pa ra rendz ina  and  t he  f oss i l
so i l  sed imen ts  can  be  equa ted  w i t h  r edepos i t ed  ma te r i a l  o f
che rnosems  (pX  I I  o r  che rnosem PK  I I I ) .  Th i s  obse rva t i on  i s  i n
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The  so i l  was  subsequen t l y  s l i gh t l y  pseudog leyed
and  u l t ima te l y  r eca l c i f i ed  ( f u11y  g l ac i a l  c l ima te ) .

ag reemen t  w i t h  two  gene ra t i ons  o f  cha rcoa l - :  cha rcoa l  r e l i c s
i n  t he  pa ra rendzLna  ma t r i x  shovu  comp le te l y  p rese rved  ce l l u l a r
s t r uc tu res ,  wh i l e  t hose  occu r r i ng  i n  r edepos i t ed  ma te r i a l  o f
ea r l i e r  humous  so i l s  a re  s t r ong l y  des t royed .

Th i s  weak l y  deve loped  pa ra rendz ina  was  f o rmed  w i_ th i n
a  sho r t  t ime  i n te r va l  unde r  coo l  and  re l a t i ve l y  d r y  c l ima t i c
cond i t i ons  accompan ied  by  con t i nuous  depos i t i on  and  sed imen t
t r anspo r t .  The  so i l  i n  ques t i on  can  be  ranged  ( sensu  W.L .  Kub iena
1956 )  t o  t he  A rc t i c  pa laeopedo log i ca l  p rov ince  i nc l ud ing  so i l s
o f  i n i t i a l  deve lopmen t  s t age .

(we t  c l i r na te )

The  cu l t u ra l  l aye r  ( samp le  4 )  i s  r ep resen ted  by  a  f oss i l
so i l  sed imen t .  I t  cons i s t s  o f  humous  and  b rov , rn  so i l s ;  t he  com-
pos i t i on  o f  t he  humous  subs tance  shows  c l ose  re l a t i onsh ips  t o
humous  so i l s  S t i l l f r i ed  A  (p t<  I I ,  I I I )  and  t he  f ea tu res  o f  t he
b rown 'ma te r i a l  ( b raun lehm nodu les ,  da rk  b rown  pa r t s  composed  o f
b raun lehm p lasma ,  e t c . )  m igh t  be  an  equ i va len t  o f  e i t he r  t he  PK
I I I  basa l  so i l  o r  ea r l i e r  pedocomp lexes .  These  redepos i t ed  com-
ponen ts  we re  m ixed  i n  a  r ap id  way  s i nce  numerous  so i l  f r agmen ts ,
s im i l a r l y  as  t he  f r agmen ta ry  I imes tone  con ta i ned ,  a re  c l ea r l y
angu la r .  An  i nc reased  ac t i v i - t y  o f  t he  edaphon  and  vege ta t i on
fo l l owed ,  as  i nd i ca ted  by  p rese rved  cop rogen i c  e l emen ts  o f  so i l
meso -  and  mac ro fauna ,  ea r t hwo rm bu r rows  and  ca l ca reous  t ubes ,
opa l  phy to l i t hs  and  a  number  o f  cha rcoa l ;  i n  t h i s  case  t he  opa l
phy to l i t hs  and  cha rcoa l  mus t  no t  be  au toch thonous .  Tu rbu len t
cond i t i ons  p reva i l i ng  a t  t he  s i t e  a re  sugges ted ,  e .9 . ,  by  mecha -
n i ca l l y  damaged  cha rcoa l  ( i n  con t ras t  t o  f r agmen ts  show ing  we l l -
- p rese rved  ce l l u l a r  s t r uc tu res  and  even  b roken  b raun lehm nodu les ) .
Th i s  m i x tu re  o f  seconda r i l y  r enevued  so i l  ma te r i a l  u ras  sub jec t  t o
s l i gh t  pseudog ley f i ca t i on  and  subsequen t l y  cove red  by  I oess .

Aeo l i an  depos i t i on  was  rep laced  by  weak  redepos i t i on  ( l ime -
s tone  f r agmen ts ,  r ounded  pa r t i c l es  cons i s t i ng  o f  b raun lehm
p lasma ,  b raun lehm nodu les ,  bedd ing ) .  Th i s  subs t ra te  p roduced
a  weak l y  deve loped  pseudog ley .  I t s  ma in  m ic romorpho log i c  f ea tu res
a re :  pseudog ley  nodu les  spa rse l y  bu t  even l y  d i s t r i bu ted  i n  so i l
ma t r i x ,  na r row  "mangano l imon i t e "  r ims  on  supp l y  channe l  wa11s ,
i nconsp i cuous  f ab r i c  and  i ns i gn i f i can t  b i ogen i c  e f f ec t s  ( c f .
Kub iena  1956 ) .  Th i ssho r t - t e rm  pseudog ley f i ca t i on  was  i n te r rup -
t ed  by  d r y  c l ima t i c  e f f ec t s  r esu l t i ng  i n  r eca l c i f i ca t i on ;  ca I -
c i t e  r hombohed rons  occu r  i n  b roade r  open  spaces .  Nex t  t o  i t
came  ano the r  s l i gh t l y  r enewed  depos i t i on  p roduc ing ,  e .  g .  r
a  h i ghe r  number  o f  coa rse r -g ra i ned  componen ts  i n  t he  su r f ace
pa r t  ( samp le  4 ) .

The  sequence  o f  above  men t i oned  p rocesses  -  weak  pseug ley -
f i ca t i on ,  r eca l c i f i ca t i on  and  unwea the red  ma te r i a l  supp l y
p rov ides  ev idence  o f  s l i gh t  c l ima t i c  osc i l l a t i ons  (hum id i t y ,
d r yness ,  a l t e rna t i on  o f  hum ic  and  d r y  c l ima t i c  f l uc tua t i ons ) .
The  who le  deve lopmen t  was  t e rm ina ted  by  t he  onse t  o f  a  f u l l y
g l ac i a l  c l ima te  t o  wh i ch  t he  ove r l y i ng  l oess  accumu la t i on  can
be  a t t r i bu ted .

The  weak l y  deve loped  so i l  ( samp les  6 ,  1 )  ove r l y i ng  t he
cu l t u ra l  I aye r  ( samp le  1 )  w i t h  i n t e r ven ing  l oess  ( samp le  5 )
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sho tvs j  c l ose  a f f r n j - t i es  t o  t he  so i l -  l y i r r g  i n  a  s l - r ' r i l a r  pos i i i on

a t  I ' i i l o v i ce  ( sanp l -e  ! , t  c f .  S r : o l " i kov i5 ,  n .d . ) .  These  -bv l o  so i l - s

co r respond  t ypo log i ca l l y  t o  pseudog ley  i n  i t s  i n i t i a l  deve lop -

r , r e  n t  s t age .

Fea tu res  sha red  by  bo th  so i l s  a re  i he  rnconsp i cuous  f ab r i c

f  o rns  and  s l i gh t  b i ogen i c / chen i ca l  l t ea ' bhe r i ng  e f  f  ec t s .  They

d i f f e r  f r on  e i ch  o the r  i n  t ha t  a t  l ' 1 i 1ov i ce  t he  so i l -  subs t ra te
i s  f o rned  o f  n i> l ed  f oss i l  so i l  sed imen ts  w i t h  l oess ,  wh l l e  a t

Do ln i  v6s ton i ce  t he  pa ren t  r ock  i s  r ep resen ted  by  I oess  l v i t h

ra re  b raun l -ehn  nodu les  and  na te r i a l -  f r om ea r l i e r ,  s t r ong l y
l . r ea the red  so i - 1s .  consequen t l y ,  t he  f  o rma t  j - on  o f  t he  so i l  a t  M i -

l ov i _ce  t vas  p receded  by  s t r ong  t r anspo r t  and  sed inen ta t i on  l ead i -ng

to  t he  exposu re ,  c i i s -Lu rbance  and  redepos i t i on  o f  so i l s  Va ry i ng
tn  bo th  o r i g i n  and  age .0n  t he  con t ra f y ,  a t  Do ln i  V6s ton i ce  t he

f  o rma t i on  o i  so j  l  sed i r nen t s  a t  t ha ' c  t i - r ' ; r e  t vas  con t ro l l ed  by  ae9 .

l - r an  depos  j - t i on .  Ano the r  d i f  f  e rence  l - i - es  i n  t ha t ,  a l t hough  bo th
j : r r nes  o f  t he  subs t ra te  d i sp lay  bedd ing ,  t he  pseudog ley f i ca t i on
a i  V i l ov i ce  d i d  no t  ob l i t e ra te  o r i g i na l -  bedd ing ,  u l h i l e  t ha t

knou ln  f r o r , r  Do ln i  Vds ton i ce  d i d  i t  i omeu lha t  obscu re  ( see  samp le
( , ) .Th i s  o f  cou rse  i s  no t  t o  p rov ide  ev idence  t ha t  t he  pseudo -

gLey f i ca t j . on  a t  Do ln {  VEs ton i ce  r l ' , a s  mo te  d i s t i nc t  compared  t o

M: - l bv i ce  bu i  t ha t  t h j - s  p rocess  ope ra tes  more  eas i l y  on  ] oess

than  t t  does  on  va r i ous  he te rogeneous  subs t ra tes .

The  t ypo log i ca l -  so i l  i den t i t y  a t  bo th  l oca l i t i e s ,  i f

coup led  u r i i h  un i f  o r r , r  s t r a i i g raphy ,  bea rs  i es t i r : r ony  t o  a  pheno -

nenon  occu r r i - ng  on  a  reg ion i l  r a the r  t han  l oca l  sca le  '  P resen t -

Juy  po rk  i s  t en ta t i ve  and  requ i res  con t i nua t i on  a t  o the r  I oca -

l i t i e  s .

The  f ac t  t ha t  t he  so i - ' l -  a t  Do In i  VEs ton i ce  i s  a  l i t t l e  no te

advanced  t han  t ha t  a t  M i l ov i ce  can  a l so  be  exemp l i f i ed  by  ca?e

o f  t he  so i l  e :<posed  f r o rn  benea th  t he  I oess  unde r l y i ng  t he  cu l - t u -

ra l -  I aye r ;  - Lhe  l as t -men t i oned  so i - l  sanp l -ed  f  r om M i l ov i ce  co r res -

ponds  t o  i l eak l y  deve loped  pseudog ley ,  l ' l h i l e  t ha t  f  r o rn  Do ln i

V6s ion i ce  i s  a  pseudog leyed ,  neak l y  deve loped  pa ra rendz ina  '

Th i s  i ns i gn i f i can t  d i - i f e rence  i s  a l so  due  t o  va r i ous  subs t ra tes ,

nan re l y  l - oess  a t  Do l -n1  VCs ton i ce  and  m ixed  so j . l  sed imen ts  a t  M i -

l ov i ce .

The  so i l  deve loped  f r om the  l oess  ove r ' l y i ng  t he  cu l t u ra l -

i aye r  i s  a t t r r bu ted  Lo  cg r , r p l e te l y  g1 -ac ia l  imma tu re  so i l s  and

hence  i o  t , l . L .  Kub iena  s  ( 1955 )  l \ r c ' u i c  pa leopedo log l - ca I  p rov ince

Typo log i ca l lY ,  i t  co t resPonds
nen t  s t age .

t o  pseudog leY  a t  i n i t i a l  deve loP -

-7 -l
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Kub iena ,  | i l . L .  L956 :  Zu r  M i k romorphoJ_og ie ,  Sys tema t i k  und
En t r , v i ck l ung  de r  r ezen ten  und  f  oss i l en  L60b i j den .  E i s  ze t t -
a l t e r  u .  Gegenv l . ,  

- 7 , IA2 -L I? .

Sch roede r ,  D .  L918 :  Bodenkunde  i n  S t i ch r , vo r t en .  F .  H i r t -Ve r l ag ,
K ie l _ .
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THE POLLEN ANALYSIS OF DOLNf  VESTONICE I I ,  SECTION NO.  1

He lena  Svobodovd

Dur ing  sa l vage  excava t i ons  a t  t he  wes te rn  s Iope ,  t he
sec t i on  No .  I  has  been  samp led  f o r  pa l yno log i ca l -  i nves t i ga t i on
( f o r  s t r a t i g raph i c  co r re l a t i on  see  Tab .  l ) .

The  m ine rogen i c  sed imen t  was  t r ea ted  by  t he  me thod  o f
m ine ra l  sepa ra t l on  (G i ra rd  -  Renau l t -M i skovgky  1969 - ) .  Po I l en
spec t ra  we re  usua l l y  obse rved  on  10  s l i des  (ZO x  2O  mm) .  The
to ta l  sum i nc l udes  a f f  g ra i ns  o f  a rbo rea l  (AP)  and  non -a rbo rea l
po l l en  (NAP) .  The  numbers  o f  spo ro rno rphes  a re  i nd i ca ted  i n  Tab .
10 .

Desc r ip t i on  o f  t he  ana lysed  samp les

samp le  No .  1 .  The  po11en  spec t rum i s  composed  by  P inus
(34 ,5  %) ' and  o the r  a rbo rea l  spec ies  (Be tu l a ,  A Inus ,  P i cea ,
j un ip * ru= ,  Co ry l us ) .  Poaceae  and  Cype raceae  w i t h  app rox ima t i ve l y
equa l  pe rcen tages  o f  po l l en  g ra i ns  (  f  l  eo )  do rn ina te  among  t he

he rbs ,  wh i l e  A i t em is i . a  po l l en  reached  4  % o f  t he  t o ta l  sum '  The
p res "nce  o f  A lgae  (peO ias t rum sp , )  i s  no ted  ( t l  %  compared  t o  t he

to ta l  sum) .  Among  t he  spo res  o f  P te r i dophy ta ,  Bo t r ych ium l ' r as
obse rved  and  O i v IdeO i n to  two  t ypes  (F ig .  19 :h ,1 ) .  These  spo ro -

morphes  we re  accompan ied  by  redepos i t ed  spo ro rno rphes  o f  Te r t i a r y
and  Uppe r  P le i s t ocene  o r i g i n  and  by  number  o f  ob jec t s  w i t h

s - shabbO open ing ,  de te rm i i ed  as  wa te r  p l anc ton  by  M .  Konza lovd '

I n  t he  po l I en  spec t rum o f  t h i s  samp le ,  Sa l i x
o f  t he  t o ta l  sum.  Po l l en  o f  Be tu Ia  and  A1 -
by  equa l  pe rcen tages  o f  4  %  o f  t he  t o ta l  su rn
o f  A r t em is i a  and  As te raceae  i s  h i ghe r  com-

pa red  t o  samp le  No .  1 .  An  i nc rease  i s  obse rved  i n  t he  number  o f

bo t r ych ium spo res  as  we l -1 .  Among  A lgae ,  t he  rep resen tan t s  o f

Ped ias t rum i n teg rum and  Ped ias t rum bo ryanum Va r .  bo ryanum a re
p resen t .  The  sp6c t rum o f  r edepos i t ed_spo ro rno rphes  i s  en la rged

bV  t ypes  such  
' as  

Ca rya ,  P la t yca rya ,  P i ceapo l l i s  saccu l i f e ro i des
and  o the rs  ( f i g .  40 ) .

Samp le  No .  3 .  The  number  o f  P i cea  and  Jun ipe rus  g ra i ns  i s

comparab le  w i t h  samp le  No .2 ,  wh i l e  t he  number  o f  Sa l i x  g ra i ns

dec reased .  He l i oph i l ous  spec ies  o f  As te raceae ,  Chenopod iaceae ,
Po l ygonaceae  and  Ranuncu laceae  dom ina ted  among  he rbaceous  po l1en  '

The ' i l a t e r  p l anc ton  and  zygospo res  o f  Zygnema taceae  we re  obse r -

ved .  spo res  o f  Bo t r ych iu rn  reached  t he i r  max imum in  t h i s  samp le .

Redepos i t ed  spo romorphes  appea red  i n  a  h i gh  quan t i t y  as  we l l
( f fO  % compared  t o  t he  t o ta l  sum) .

samp le  No .  4 .  The  po11en  spec t rum i s  r e l - a t i ve IY  poo r  i n

spec ies .  The  a rbo rea l  po l l en  a re  dom ina ted  by  P inus  (70 ,7  % o f -

i ; t ; i - uuu  j  ;  
-  

sha re  o f  
'Sa I i x  

was  h i ghe r  compared  t o  samp le  No  '  1  '

Among  t he  he rbs  t he  po l l en  o f  Cype raceae  and  A r tem is i a  p reva i l ed .

samp le  No .  5 .  Th i s  samp le  i s  impo r tan t  f o r  i t s  p roven ience

f rom the  cu l t u ra l  l aye r .  I n  t he  a rbo rea l  po l l en  spec t rum h ' e

Samp le  No .  2  .
dom ina tes  by  11  , 5  Yo
nus  a re  rep resen ted
The  sha re  o f  po l l en
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obse rved ,  apa r t  f r om usua l  spec ies  such  aS  P inus ,  P i cea ,  Be tu l a ,
A lnus  and  Jun ipe rus ,  ce r t a i n  t e rmoph i t ous  dec iduous  t r ees  (T i1 i a ,
Ca rp inus  and  Co ry l us ) .  He rbaceous  po l l en  spec t rum was  abundan t
and  con ta i ned  t he  he l i oph i l ous  spec ies  o f  As te raceae  Tub i f l o rae ,
As te raceae  L igu l i f l o rae ,  Chenopod iaceae  and  po l l en  t ypes  such
as  A r tem is i a ,  C i r s i um,  Ranuncu lus ,  Va le r i ana  and  P lan tago
ma jo r -med ia .  Po l l en  g ra i ns  o f  Poaceae  and  Cype raceae  we re  i n
ap iox ima t i ve l y  equa l  p ropo r t i ons  (9  %  o f  t o ta l  sum) .  Spo res  o f
Bo t r ych ium appea red  l ess  f r equen t l y  ( abou t  2  %  compared  t o  t he
to ta l  sum) ;  Rh i zopoda  and  A Igae  we re  sca rce l y  no t i ced .  Ev idence
o f  r edepos i t ed  spo romorphes ,  i nc l ud ing  t ypes  o f  Mesozo i cum age
(acco rd ing  t o  M .  Konza lovd ) ,  was  ra the r  sca rce ,  abou t  5  %  compa-
red  t o  t he  t o ta l  sum.

Samp Ie  No .  6 .  A rbo rea l  po l l - en  a re  dom ina ted  by  P inus  (60 ,6  vo )

accompan ied  by  po l I en  g ra i ns  o f  P i cea ,  Be tuJa  and  Jun ipe rus .  He r -
baceous  po l l en  spec t rum was  s im i l a r  t o  samp le  No .  5 .  Po l1en  o f
Poaceae  reaches  I 1  %  o f  t he  t o ta l  sum,  po I I en  o f  Cype raceae  make
on l y  abou t  4  %  and  po l l en  o f  As te raceae  6  %.  The  p resence  o f
po I I en  g ra i ns  o f  A r t em is i a ,  Lam iaceae  and  P lan tago  ma jo r -med ia
was  no ted .  Spo res  o f  P te r i dophy ta ,  B ryophy ta  and  A Igae  occu red
sca rce l y .

Samp le  No .  7 .  The  a rbo rea l  po l l en  spec t rum i s  cha rac te r t zed
by  con t i nua l  p resence  o f  P inus  and  re -appea rence  o f  Sa l i x  and
A lnus .  The  he rbaceous  po I l en  spec t rum i s  dom ina ted  by  Poaceae ,
accompan ied  by  a  reduced  number  o f  As te raceae ,  Ranuncu laceae  and
P lan tago  ma jo r -med ia  po l1en  and  by  a  s tanda rd  number  o f  Cheno -
pod iaceae  po I l en .  Spo res  o f  P te r i dophy ta  (go t r ych ium,  Se Iag ine l - I a
se lag ino ides ,  Equ i se tum)  and  A Igae  (Ped ias t rum sp . )  a re  sca rse .

Samp le  No .  B .  Po l l en  spec t rum was  re l a t i ve l y  poo r  i n  spec ies .
Po l I en  g ra i ns  o f  P inus ,  Be tu l a  and  A Inus  a re  obse rved .  He rbs  a re
rep resen ted  by  po l l en  o f  Poaceae ,  As te raceae  L igu l i f l o rae  and
Brass i caceae .  Spo res  o f  Bo t r ych ium make  6  % and  redepos i t ed  spo -
romorphes  reach  16  % re l a ted  t o  t he  t o ta l  sum.

In te rp re ta t i on

Po t I en  ana l ys i s  o f  m ine rogen i c  sed i rnen t  have  been  sub jec t
o f  d i scuss ions  f o r  some  yea rs .  A t  t he  beg inn ing  o f  60  i es ,  B .
F renze l  ( 1964 )  i n i c i a ted  t he  me thod  o f  t he i r  p repa ra t i on ,  i F r -
ves t i ga teO  the  p rocess  o f  sed imen ta t i on  o f  po l l en  g ra i ns  i n  m i -
ne rogen i c  sed imen ts  and  c l ea red  t he  poss ib l l i t i e s  o f  i n t e r -
p re ta t i on .  Po l l en  ana l yses  o f  Uppe r  P le i s t ocene  sed imen ts  f r om
bo ln i  VEs ton i ce  I  we re  p resen ted  by  R .  Sch i i t r ump f  (B rand tne r
L956 ) ,  M .  Puch rna je rovd  (1950 )  and  H .  SvobodovS  (SvobodovS-Svo -
boda  1988 ;  Svobodov6  199 I ) .  Seve ra l  yea rs  39o ,  B .  U rban  (19Bz t )
ana l ysed  t he  pa r t  o f  t he  sec t i on  a t  Do ln i  VEs ton i ce  I I  -  b r i c k -
ya rd ,  i nc l ud ing  so i l  ho r i zons  o f  PK  I I I  and  PK  I I .  Toge the r
r , r i t h  R .  Sch i j t r ump f  

- s  
r esu l t s ,  he r  i nves t i ga t i ons  became  s ta r t i ng

po in t  f o r  i n t e rp re ta t i on  o f  r edepos i t ed  spo ro rno rphes  by  l a te r
s tud ies .

The  redepos i t ed  Te r t i a r y  and  Uppe r  P le i s t ocene  spo romorphes
appea red  t h roughou t  t he  samp led  sec t i on  ( f i g .  lB ) .  The  po l l en
o f  P la t yca rya ,  Ca rya ,  Enge lha r t i a  and  Sc iadop i t ys  do  no t  be long

87



t o  t he  f J i j rm  pe r i od .  The  P inus  g ra i ns ,  i f  co r roded  and  da rk
ye11 -ow  o r  b rown  ( f : . g .  I i 0 : d , f )  and  o f  sma l l - e r  d imens ion  (e .g .
P inus  rn i nu tus  -  F i g  .  / i 0  :  b  )  o r i g l n  f  r o rn  ea r l i e r  s t r a ta  as  we I I  .
I f  t he  P inus  g ra i ns  vde re  redepos i t ed  f r om younge r  PK  I I I  and
PK  I I  ho r j - zons ,  t he  d i f f e ren t i a t i ng  c r i t e r i a  a re  n i ss i ng .  These
phenomena  shou ld  be  t aken  i n  accoun t  i n  i n t e rp re ta t i on  o f  t he
P inus  p resence  t h roughou t  t he  sec t i on .

I n  t he  sa rnp le  No .  l  t e rnoph i l ous  t r ees  a re  rep resen ted  on l y
by  Co ry Ius ,  wh i l e  L l nus  and  Be tu Ia  rep resen t  hu rn id  env i r onmen t .
Anong  t he  he rbs  dom ina te  ra the r  s t eppe  spec ies  such  as  A r tem is i a ,
Poaceae ,  Po l ygonaceae ,  Chenopod iaceae  and  B rass j - caceae .  Spo res
o f  he l i oph i l ous  f e rn  Bo t r ych iuc r  accompan ied  t he  s teppe  vege ta -
t i on .  A Igae  sugges t  t he  p resence  o f  poss ib l e  l ' r a t e r  bas ins .

I n  t he  samp le  No .  2 ,  t he  spec ies  ALnus  and  Be tu l a  p reva i l  i n
a rbo rea l  po l l - en  spec t rum and  t he  he l - i oph i l ous  spec ies  o f  Poaceae ,
A r tem is i a  and  t l , s t e raceae  dom ina te  among  t he  he rbs .  Bo t r ych iu t ' , t
l v i t ness  an  a r i d  s t eppe  vege ta t i on .  Po l I en  o f  Spa rgan ium-Typha
angus i i f  o l i a ,  A1 -gae ,  Zygnema taceae  and  l va te r  p l anc ton  sugges t
p resence  o f  r , l a t e r .

The  do r ' r i nance  o f  spo res  o f  Bo t r ych i . um and  s teppe  spec ies  i n
the  samp l -e  No .  I  i nd i ca te  an  a r i d  s t eppe  as  v ;e I I  (w i t hou t  p resen -
ce  o f  t e rnoph i l ous  dec iduous  t r ees ) .  The  same  i s  t r ue  f o r  samp le
No .  4 .

H igh  sha re  o f  P inus  (Z f  %  o f  t he  t o ta l  sum)  i s  s t r i k i ng  i n
po l l en  i pec t run  o f  t he  cu l t u ra l -  I aye r  (  sa r : r p Ie  No  .  5  )  .  Th i s  samp le
may  be  compared  t o  p reV ious  resu l - t s  conce rn ing  t he  Same  l aye r ,
f r o r r  excava t i ons  19S5 -85  (SvobodovA  L99 l ) ,  whe re  a rbo rea l  po l l en
sun  renge  be t r , l een  30  % and  50  % o f  t he  t o ta l  su rn .  Ano the r  co f i l -
pa rab le  ev i dence  y i e l ded  t he  nea rby  sec t i on  a t  Bu lho tY ,  da ted
to  25  615+2  i 5A -2  O i l 5  8 .P . ,  t ' l he re  t he  t o ta l  su rn  o f  a rbo rea l
po l - I en  d i d  no t  ove rpass  tO  % as  rue I l  (Rybn idkov r i -Rybn idek  1989 ) .
Pedo log i ca l  ana l ys i s  docu rnen ts  t he  p resence  o f  ea r l i e r  so i l s
pa r t i c l - es  (S t i l l f  r i ed  , 0 . :  PK  I I I  and  PK  I I ,  con t r i bu t  j - on  by  L .
Sn ro l i ko r r i i  )  ,  usua l l y  r i ch  i n  P inus  (U rban  L9B4 )  ,  i n  t h i s  1eve1 .
Thus  r i , e  a re  scep t i ca l  t o  t he  obse rved  abundance  o f  P inus  po l1en
in  t h r s  samp le .  Fu r t he rmore ,  t he  i n tens i t y  o f  P inus  po l l en  p ro -
duc t i on  i - n  open  s teppe  env i r onmen t  shou ld  be  t aken  j - n  accoun t .
Fo r  a l l  t hese  reasons ,  t he  h i gh  amoun t  o f  P inus  po l l en  g ra i ns
does  no t  p rove  p resence  o f  a  p i ne  f o res t  i n  t he  v i c i n i t y .

Sa r " rp Ies  f r om the  a r chaeo l -og i ca l  excava t i ons  1985 -86  p to -
v i de  f u r i he r  ev i dence  o f  t e rmoph i l ous  dec iduous  t r ees  (Que rcus
and  Fagus )  and  con i f e rous  t r ees  (La r j . x ) .  Among  s i eppe  spec ies
t i e  obse rved  po l J -en  g ra i n  o f  Ephed ra  d i s t achya .  Spo res  o f  Bo t r y -
ch iu rn  reached  60  % compared  t o  t o ta l  su rn  and  A lgae  (Ped ias t rum
sp .  )  r eached  h ighe r  pe rcen tages  as  we I l .

Po l - l - en  spec t ra  o f  a I l  samp les  f r om the  Pav l - ov i an  cu l t u ra l
l aye r  o f  Do ln i  V€s ton i ce  i i  documen t  s t eppe  env i r onmen t  uv i t h
heL ioph i l - ous  vege ta t i on ,  u l i t h  i s l ands  o i  t e r r , r oph i l ous  dec iduous
(Que rcus ,  T i I i a ,  Ca rp inuS ,  Fagus ,  Co ry l us )  and  con i f e rous  (P inus ,
P i cea ,  La r i >< )  t r ees .  Jun ipe rus  appea rs  as  spec ies  o f  r a the r  t un -
d ra  -  t i ke  J -andscape .  , 4 l nus ,  Sa l i x ,  Popu lus  and  Be tu l a  i nd i ca te
hun id  env i r o r t nen t .

8..'i



b

f$

1..$jt

F ig .
4 )  , ,
spha
f l ag
n -
k -
x I  0

39.
U -

e ra
e l l a
Bo t r
A r t e
00 .

f
Mic ropho tog raphs

P lan tago  I anceo la
conc inna  (4 ) ,  e  -
t e  cys t . ?  a f t e r  v
ych ium t . a  ( 4 ) ,  i
m i s i a  ( 5 ) ,  I  -  Bo

$i$

i 's
&*
"R

o f  spo romorphs ,  a  -  P la t yca rya  ( l aye r
t a  ( 6 ) ,  c  -  Be tu l a  ( 2 ) ,  d  -  c f .  C rasso -

Se l -ag ine l1a  se lag ino ides  (3 ) ,  f  -  D ino
an  Gee I  e t .  a I .  ( I 989 )  t . - z JO  ( I ) ,

-  T i I i a  ( 2 )  ,  j  -  Ach i l t ea  t .  ( 2 )  ,
t r y ch ium t . b  ( 4 ) ,  m  -  Sc iadop i t ys  ( f )

m

(t -/



The cooL  and  d ry  i ype  o f  vege ta t ion  p reva i led  ln  the  over -
l y ing  Iayer  (  sa r : rp le  No  .  6 )  .  Po l l -en  spec t runr  in  ihe  1or . ;e r  pseudo-
g l -ey  (sa r , rp l -e  l , l o .  1 )  sugges ts  a  tundra  - f  o res t  vege ta t ion  rv : . th
Jun iperus ,  Sa I i><  and  P inus  a rnong  the  t rees ,  and  p reva i l i ng
Poaceae  and  Cyperaceae  represen t ing  ihe  herbs .  Anong  P te r idophy ' ;a
r re  observed  Se l -ag ine l la  se lag ino i . c ies  and  Bo t rych iu r : r .  The  share
o f  a rborea l  po I len  i s  su rp r i s ing ly  h igh ,  abou t  7 t ;  % o f  the  to ta - l -
sum.

The  upper r i l os t  sampLe conrp le tes  the  sequence  by  a  d ry  vege-' ;a t ion ,  poor  in  spec ies .
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MOLLUSCS FROM THE SECTION

LITHIC  MAN AT

J 1 t 1

UI ITH THE SKELETON OF UPPER PALAEO-

DoLNr vEsrorurce

Kovanda

A t  J .  Svoboda -s  excava t i ons  I  su r veyed ,  desc r l bed  and
sa rnp led  a  sec t i on  o f  one  o f  t he  uppe r  e tages  o f  t he  l oam p i t
a t  Do ln i  VEs ton i ce  on  5 .05 .L987 .  The  p i t  was  excava ted  by  t he
Ings tav  Co rp .  f o r  t he  cons t ruc t i on  o f  an  ea r t h  dam i n  t he  Dy ie
r i ve r  va l l ey  (Nov6  m lyny  I I I )  and  I ay  a t  t he  "Nad  c i he lnou "
1oca1 i t y ,  above  o f  t he  o l d  b r i c kya rd  a t  Do ln i  VEs ton i ce .  The
sec t i on  bJas  samp led  f o r  bo th  pa laeoma lacoana l ys i s  and  pa l yno -
l og i ca l  p focess ing  ( t t .  Svobodovd ,  Tab .  1 ,  F i g .  41 )  nea r  t he
p tace  whe re  t he  ske le ton  o f  t he  Uppe r  Pa laeo l i t h i c  man  t { as
recove red  by  J .  Svoboda  unde r  t he  d i r ec t i on  o f  a  sc i en t i f i c
commiss ion .  The  s i t e  was  l - e f  t  o t he r l v i se  una f  f  ec ted  un t i l  r ny
a r r i va l  f ou r  days  I a te r .

The  sec t i on  sho t , t s  a  cu l t u ra l  l aye r  aVe rag ing  10  cm i n  t h i ck -
ness ,  so l i f l u c ted  downs tope  and  resemb l i ng  a  vJeak l y  deve loped
so i l  sed imen t .  I t  con ta i ns  numerous  cha rcoa l  and  m inu te  bone
f ragmen ts .  The  cu l t u ra l  l aye r  y i e l d i ng  f i nds  o f  Pav lov i an  39e ,
accompan ied  by  t he  ske le ton  o f  man ,  i s  unde r l a i n  by  a  l oess
shee t  w i t h  a  l en t i cu l a r  body  r i ch  i n  cha rcoa l  i n  i t s  m idd le  pa r t .
A t  t he  base  o f  t he  sec t i on  t he re  I i qs  s t r ong l y  and  weak l y  wea the -
red I imes tone  deb r i s  w i t h  a  da rk  b ro l ' l n  humous  so i l  con ta i n i ng
m inu te  cha rcoa l  on  t he  su r f ace  o f  t he  l imes tone  when  mo i s t .  The
cu l t u ra l  ( and  man - i nhab i t ed )  bed  i s  aga in  ove r l a i n  by  l oess  w i t h
I i gh t  och reous  and  och reous  l i gh t  b rown  i n te rbeds  and  l enses
p roUab l y  r ep resen t i ng  g l ey  ho r i zons  sensu  K l i r na  (  1958  )  ,  as  v re I I
as  w i t h  cu rved  rus t y  mo t t l es  and  s ta i ns  i n t e rp re ted  as  f e r r i c
hyd rox ides  p rec ip i t a ted  by  seconda ry  pedogene t i c  p rocesses .

A  pape r  on  t he  d i scove ry  o f  t he  ske le ton  and  i t s  sec t i on
was  pub l i shed  by  J .  Svoboda  (1987 ) .  No  doub t  t he  cu l t u ra l  l aye r
dea l t  w i t h  i n  t h i s  pape r  i s  a  con t i nua t i on  o f  t ha t  con ta i n i ng
a  bu r i a l  p l ace  r , v i t h  t h ree  add i t i ona l  ske le tons  exposed  and
s tud ied  by  B .  K l i n ra  a t  t he  same  s i t e  i n  t he  p recec j i ng  yea r  ( L981 )

Fo r  t h i s  r eason  t he  cu l t u ra l -  I aye r  me r i t s  spec ia l  a t t en t i on  and
any  i n fo rma t i on  on  na tu ra l  env i r onmen ta l  cond i t i ons  i s  va luab le
i n  assess ing  i n  g rea te r  de ta i l  t he  mode  o f  l i f e  o f  t he  Pav lov i an
peop le  a t  t he  f  oo t  o f  P r i l ava ,  one  o f  t he  rnos t  f  amous  cu l t u ra l

s i t es  i n  Eu rope .

success ion  o f  s t r a ta :  A  b r i e f  desc r i p i i on .  A  -  sma l l - -

and  med ium-  s i zed  f r agmen ta ry  deb r i s  o f  Ju rass i c  l - imes tones

f  i _ l _1ed  w i t h  uh i t i sh -och reous  f  oan .  F ragmen ta ry  l imes tones  a re

r t i ong l y  t r ea the red  on  t he  su r f  ace  '  sma l l  f  r agmen ts  usua l l y  be ; ' ng

co r ;p l c t b f  V  l vea the red ;  B  -  hunous  o r  pa raau toch thonous  so i l  da rk

Uru rn  (when  mo ; - s t ) ,  j  ou * i f  i ed ,  l ' l i t h  nume f  ous  sca t t e red  p i eces

o f  cha rcoa l ;  C1  -  i i gn t  g rey i sh -b rown .  l oess ;  C7 -  -  b rown i sh -

c t ch reous  l oess ' con ta i n i ng  sca t t e red  cha rcoa l ;  C1  -_ l i gh t

och reous -b rown  l - oess  l . , r i t h  r us t y  Spo ts ;  D  -  cu l t u ra l -  (man - i nha -

b i , ; ed )  bed  
"onu i s t i ng  

o f  d i s t i nc t l - y  d i sp laced  ( so l i f t uc ted )

! J rey i sh -b ro r , l n  so i l -  o i  so i l  secJ imen t  l ocaJ - i y  och reous  i n

co l - ou r  and  da rk  b rov ln  spo t t ed ,  w i t h  h i gh l y  abundan t  cha rcoa l - ;
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E -  I :  success ion  o f  l i gh t  och reous -b rown  l - oess  u l i t h  cu rved
rus t y  r no t t l es  and  s ta i ns  and  o f  t r i l o  r n te rbeds  o f  l i gh t - coJ -ou red ,
so  ca l l ed  g l ey  ho r i zons  (F ,  H ) .  F i gu res  i n  c i r c l es  and  squa res
ind i ca te  samp les  co l l ec ted  f o r  pa laeoma lacoana l ys i s  and  pa l yno -
Iog i ca l  p rocess ing  respec t i ve l y .  The  sec t i on  was  su rveyed  on  t he
s tage  f  ace  ex tend l -ng  rough l y  no r t h - sou thward  and  exposed  v res t l ' l a rd .

sa rnp les  (o  -  1 )  t aken  f o r  f oss i l -  mo l l uscs  rough l y  we ighed
1  . 5  kg  each .  Nu rnbe rs  o f  i nd i v i dua l - s  and  spec ies  va r i ed  f  r om one
sa rnp le  t o  o the r .  Samp les  Nos .  6 ,  . =  ,  / l  and  0  y i e l ded  mos t  abundan t
SpeC imens ,  l " t he leas  Nos .  - l - ,  7  ,  2  and  5  we re  t he  poo res t  i n  numbers .
La rges t  numbers  o f  spec ies  t ve re  ob ia i ned  f  r om sanp l -es  Nos .  I  and
0 ;  ave rage  numbers  u ,e re  reco rded  i n  Nos .  2 ,  +  and  6 ;  and  on l y
t r . ' l o  t o  t h ree  spec ies  a re  known  f  r o rn  Nos .  J ,  5  and  7  (Tab .  l - f  ) .
A  s t r i k i ng  d i f f e rence  t he re fo re  ex i s t ed  i n  t he  numbers  o f  spec i -
mens  and  spec ies  as  t he  success ion  o f  s t r a ta  t vas  be ing  depos i t ed .
Th i s  i s  l vha t  makes  t he  sec t i on  h i gh l y  a t t r ac t i r r e  s i nce  j - t  r e f l - ec t s
chang ing  env i r onmen ta l  cond i t i ons  a t  t he  s i t e  i n  t i ne .  Th i s  i s
one  o f  t he  t r , l o  aspec t s  r ev i - ewed  he re .  The re  a re  a l - so  cons ide rab le
d i f f e rences  i n  t he  d i s t r i bu t j - on  o f  s i ng le  spec ies  i n  t he  s t r a ta
l y i ng  one  upon  t he  o the r .  Thus ,  f o r  i ns tance ,  Succ inea  ob longa
Drap .  and  S .  o .  e l onga ta  Sndb .  t oge the r  r v i t h  Pup i - J .1 -a  l oess i ca
LZk .  and  poss ib l y  Va l - l on ia  t enu i l ab r i s  (E r . )  occu f  nea r .1 - y  t h rough -
ou t  t he  Success ion ,  wh i l e  t he  re r i a i n i ng  spec ies  a re  e i . t he r
con f  i ned  t o  a  s i ng le  s t r a tum (e .g .  Va lLon ia  cos ta ta / l ' 4u \1  . / ,
Ca rych iun r  sp .  and  He l - i cops i s  s t r i  a t a /N1 iLL .  /  i n  samp le  No .  0  and
Pup i l l a  musco rum /L .  /  i n  samp le  No .  : )  o t  a re  on l y  p resen t  i n
sa rnpJ -es  Nos .  0  -  I  (C laus i l i a  dub ia  D rap . ,  , / ; r i an ta  a rbus to run
c f  .  a - l - p i co la  /Fd r . / ,  T r i ch i a  h i sp ida  / l - . / ,  Pup i l l a  t r i p l i ca ta
/S tud .  /  ,  CoLume l l a  co lume l l a  / t " l a r t .  /  ,  Ve r t i go  pseudosubs t r i a t a
L7 . k .  and  V .  pa rceden ta ta  / t u  .  /  .

S im i l a r l y ,  l a rges t  nu f i r be rs  o f  she l l s  be long ing  t o  one
spec ies  va ry  i h roughou t  t he  success ion  o f  s t r a ta .  A r i an ta
a rbus to rum c f .  a l p i co la  (Fd r . )  ach ieves  a  peak  i n  abundance  i n
sanp le  No .  3 ,  Succ inea  ob longa  D rap .  and  S .  o .  e l onga ta  Sndb
in  Nos .  0  and  I  and  Pup i l l - a  I oess i ca  LZk .  i n  No .  0 ;  a  r f l ass i ve
occu r rence  o f  t he  l as t - named  spec ies  i s  on l y  l im i t ed  t o  samp les
Nos .  i r  and  6  .  Va l - t on ia  t enu i l ab r i s  (  B r .  )  and  Ve r t i go  pseudo -
subs t r i a t a  L l k .  a re  nos t  abundan t  i n  sanp le  Nos .0  and  J  r es -
pec t i ve l y .  Add i t i ona l  ev i dence  i s  t hus  p rov ided  o f  t he  d i ve r -
s i f i ed  deve lopnen ta l  h i s t o r y  o f  t he  sequence  i n  ques t i on .

I t  i s  a  ma t t e r  o f  g rea tes t  j - n te res t  ho l ' r  f a r  t he  no l - l uscan
assembJ -age  f r om the  cu l t u ra l  J . aye r  i s  r e l - a ted  t o  i he  s t r a ta
above  and  be lo l , t  i t .  i n  o the r  l , r o rds ,3 f l  a t t emp t  mus t  be  r : t ade
to  f i nd  ou t  whe the r  t he  assemb lage  deve loped  i n  a  g radua l -
manne r ,  o f  sudden  changes  t ook  p l ace  i n  i t s  f auna l  con ten t ,
and  hence  t o  g i ve  i nd i r ec t  ev i dence  o f  a  b reak  i n  depos i t i on
o f  t he  sequence .  A  nex t  s t ep  r vou ld  be  t o  es tab l i sh  t he  ex i s t en -
ce  o r  non -ex i s tence  o f  r eLa t i onsh ips  be t l veen  t he  l i . t ho fac ies
deve lopmen t  and  rna l - acozoo log i ca l  con ten t  o f  t he  s i ng le  s t r a ta ,
po in t i ng  t he  way  t o  f u tu re  r vo rk  on  t he  sed imen ts  o f  t he  sec t i on
w i t h  spec ia l  r ega rd  t o  t he i r  au toch thonousness  o f  a l l och ihonous -
N E S S .

From r vha t  has  been  sa id  above  i t  i s  c l ea r l y  ev i den t  i ha i
f ou r  c l - j . na t i c * sed inen ta t i on  cyc les  can  be  d i s t i ngu i shed  l ' , r i t h i - n
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F ig .  41 .  Schema t i c  r ep resen ta t i on  o f  t he  sec t i on  a t  t he
we i t e rn  s Iope .  Samp les  f o r  ma lacozoo logy  a re  numera ' t ed  i n
c i r c l es  (0 -7 ) .  Laye r  numbers  (1 -9 )  co r respond  t o  F ig .  ! '
numbers  i - n  t r i ang ies  (1 -7 )  i nd i ca "be  t he  pos i t i on  o f  pa leo -
pedo log i ca l  r " *p Ies  and  numbers  j . n  squa res  ( f - f 0 )  pa l yno -

i og i ca l  sa rnp les .  Cap i t a l  I e i t e r s  A - I  conce rn  t he  sed imen -
ta l i on  cyc les .  Fo r  sed imen to log i ca l  desc r i p t i on  see  t ex t .
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t he  sequence  unde r  s tudy ,  name ly :  a  l owe r  cyc l e  r ep resen ted
by  so i l  o r  so i l  sed imen t  ( samp le  No .0 ) ,  l oess  be low  the  cu I -
t u ra l  l aye r  ( sa rnp les  Nos .  l ,  2 ) ,  t he  cu l t u ra l  l aye r  ( samp le
No .  3 )  and  t he  who le  uppe r  I oess  cove r  ( sa rnp les  Nos .  4  -  7 ) .

T ,he  l owe r  cyc l e  con ta i ns  abundan t  spec ies  o f  coo l  s t eppe
assemb lages  such  as  Succ inea  ob longa  e l onga ta  Sndb . ,  Pup i l I a
l oess i ca  LZk .  and  Va l l on ia  t enu i l ab r i s  (B r . ) ,  bu t  i t  i s  t he
on l y  s t r a tum i n  t he  sec t i on  t o  i nc l ude  a l so  c l ima t i ca l l y  non -
p re ten t i ous  and  i nconsp i cuous  spec ies  p resen t  i n  bo th  I oess
and  i n  " i n t e r rned ia te "  ( i n t e r s t i t i a l )  f aunas  f r om g lac i aL / i n te r -
g l ac i a l  o r  s t ad iaL / i n te r s tad ia l  bounda ry  pe r i ods ,  e .g .  Va l l on ia
cos ta ta  (M i j I I .  ) ,  He l i cops i s  s t r i a t a  (M i j f  f  .  )  and  Pup i l t a  t r i p l i -
ca ta  ( s t ud . )  ( c f  .  L ' azek ,  1954 ) . I n  ou r  v i eu r ,  t he re fo re ,  t he  ma la -
cozoo log i ca l  con ten t  o f  t he  s t r a tum co r responds  t o  t he  f o rma t i on
o f  a  r a the r  i nd i s t i n ' c t  and  t h i n  f oss i l  so i l  r e f l ec t i ng  c l ima -
t i ca l l y  imp roved  s i t e  cond i t i ons .  Th i s  means  t ha t  l oess  was
no  l onge r  depos i t ed  and  a  so i l  began  t o  deve lop  du r i ng  an
ind i s t i nc t  i n t e r s tad ia l  o r  i n  i t s  f i na l  phase .  Coo l - I ov i ng
spec ies  f r om he re  we re  l e f t  by  an  o r i g i na l  I oess  subsequen t l y
g i v i ng  r i se  t o  t he  so i I ,  and  s i nce  t he  so i l  i s  imma tu re  i t  was
no t  ab le  t o  d i sso l ve  and  i nco rpo ra te  mo l l uscan  she I l s .  The
so i l  i s  sepa ra ted  f r om the  cu l t u ra l  I aye r  by  t he  above -men t i oned
unde r l y i ng  l oess  ( samp le  Nos .  l ,  2 ) .  Th i s  so i l  i s  cha rac te rLzed
by  be ing  s t r i k i . ng l y  poo r  i n  bo th  i nd i v i dua l s  and  spec ies ,  due
appa ren t l y  t o  a  b reak  i n  depos i t i on  be tween  t he  s t r a ta  o f  so i l
and  l oess  i n  l i t ho /b i os t ra t i g raph i ca l  r espec t .  Fo l l ow ing  t he
un in te r rup ted  so i l  deve lop rnen t ,  t he  I oess  was  depos i t ed  a t  a
h igh  ra te  accoun t i ng  f o r  a  f ew  ma lacozoo log i ca l  spec imens  ob ta i -
ned  f  r om sa rnp les  Nos .  1  and  2 .

The  cu l t u ra l  l aye r  i s  qu i t e  un ique  i n  r espec t  o f  t he  de -
ve lopmen ta l  h i s t o r y  o f  t he  sec t i on .  The re  i s  no  doub t  t ha t  i t
sho t r l s  an th ropogen i c  e f f ec t s  i nd i ca t i ng  t he  occupa t i on  o f  t he
s i t e .  Th i s  accoun ts  f o r  t he  d i f f e rence  i n  t he  numbers  o f
mo l l uscs  re l a ted  t o  bo th  ove r l y i ng  and  unde r l y i ng  s t r a ta .
Spec ies  o f  sc i en t i f i c  va lue  a re  dom ina ted  by  Co lume l l a - f aunas
o f  Bo rea l -A lp i ne  na tu re ,  such  as  Co lume l l a  co lume l l a  (Ma r t . ) ,
Ve r t i go  pseudosubs t r i a t a  LZk . ,  V .  pa rceden ta ta  (B r . ) ,  Va l l on ia
tenu i l ab r i s  (B r . )  and  Pup i l l a  I oess i ca  LZk . ,  wh i ch  g i ve  t he
assemb lage  qu i t e  un i - que  f ea tu res .  The  rema inde r  o f  t he  spec ies
a re  on l y  supp lemen ta ry  t o  t he  l i s t  o f  mo l l uscs  known  ea r l i e r .
The  f auna  ava i l ab le  de rnons t ra tes  env i r onmen ta l  cond i t i ons  p re -
va i l i ng  a t  t he  s i t e  when  i t  was  occup ied  by  t he  Pav lov i an
peop le .  Th i s  s i t ua t i on  can  be  i n te rp re ted  as  a  co ld  suba rc t i c
t und ra ,  wh i ch  i s  f u l l y  i n  ag reemen t  w i t h  t he  d i scove ry  o f  bones
o f  mammoths  and  re i ndee r  i n  t he  same  ho r i zon .  Spec ies  o f
mo l l uscs  f ound  a t  t h i s  l oca l i t y  co r respond  w i t h  ma lacozoo lo -
g i ca l  spec imens  ob ta i ned  f r om exposu res  p rev ious l y  known  to
con ta i n  t he  same  cu l t u ra l  I aye r ,  t hough  t h i s  r e fe r s  t o  t he
pu re l y  t e r res t r i a l  f ac i es  ( c f .  Kovanda ,  I 919 ) .  0 the r  hyd ro -
phy lous ,  even  aqua t i c  spec ies  a re  ub iqu i t ous  wheneve r  t he  cu l -
t u ra l  l aye r  appea rs  i n  t he  pa lus t r i ne  f ac i es  (Kovanda ,  L985 i
Svoboda  ,  1987 ) .

Megascop i c  exam ina t i on  o f  t he  sec t i on  i s  su f f i c i en t  t o
obse rve  t he  who le  cu l t u ra l  (man - i nhab i t ed )  l aye r  s l i gh t l y
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Tab . i 1

Spec ies 0
samp

23

Va l l on ia  cos ta ta  (M i . i f  f  .  )
Ca rych ium sp .  i uv .
He l i cops i s  s t r i a t a  (M i i 11 .  )
C laus i l i a  dub ia  D rap .
C laus i l i i dae  sp .  f r gm.
A r i an ta  a rbus to rum a lp i co la  (Fd r .  )
T r i ch i a  c f .  h i sp i da  (1 .  )
Pup i l l a  t r i p l i ca ta  (S tud .  )
Pup i t r - l a  musco rum (L . )
Succ inea  ob longa  +  e l onga ta  Sndb .
Pup i l l a  c f  .  mad ida  (  G red l  .  )
Pup i l l a  l oess i ca  LZk .
Co lume l l a  co lume l l a  (Ma r t .  )
Va l l on ia  t enu i l ab r i s  (  B r .  )
Ve r t i go  pseudosubs t r i a t a  LZk .
Ve r t i go  pa rceden ta ta  (  B r .  )
T r i ch i a  au t  He l i cops i s  f r gm.

/ ///x
( / )

X
Y

X

0

X

X

X
( / )
0

*
X

*

++

+
*

( / )  /

x (/)
(  / \\ /  , /

Cl ima t i c - sed i l r r en ta t i on  cyc le  : dbd

Occu rence :

0

s ingJ-e ,  X  occas iona l ,  *  numerous  '

mass ,  ( / )  uncer ta in  de te r rn ina t ion
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so i l f l u c ted  downs lope .  Th i s  was  no ted  a l r eady  by  B .  K l lma  (1 -987 )
and  J .  Svoboda  (1981 )  -  see  t he i r  f i gu res .  So l i f l u c t i on  t yp i ca l - I y
occu rs  a t  Do ln i  VEs ton i - ce  s i nce  a  s  j -m i1a r ,  i f  no t  i den t i ca l ,
cu l t u ra l  J -aye r  d i scove red  by  K I ima  i n  h i s  ea r l - i e r  exposu res
d i sp layed  t he  sane  pa t t e rn  -  l - ands l i pped  and  roo f - t i l e - l i ke
b locks  (e .g .  K l fma ,  L96 j ,  L981a ,  b ) .  I t  see fns  l - i ke l y  t ha t  a t
t h i s  l oca l i t y  - . 1 -ands1 - i d i ng  d i d  no t  occu r  ove r  a  g rea t  c i i s t ance
because  t he  ske le ton  reno , / ed  by  J .  Svoboda  rema ined  v i r t ua l l y
nea r l y  compJ -e te  and  i he  n ro l l - uscan  she l l - s  do  no t  sho l v  s i gns  o f
a  mo fe  i n tense  rup tu re  conpa red  t o  t he  ad jacen t  s t r a ta .

Cons ide r i ng ;  t ha t  t he  nan - i nhab i t ed  bed  i s  no t  un i f o rn  i n
sed i rnen t  l - i t ho logy  (  i r r espec t i ve  o f  t he  p resence  o f  abundan t
cha rcoa l ) ,  t he  l oess  shee t  above  re f l ec t s  a  change  i n  t he  s i t e
cond i t i ons .  Ev i - dence  ex i s t s  o f  a  b reak  i n  depos i t i on  be t l i een  - t he

cu l - t u ra l  l aye r  and  t he  l oess  above ,  pa r t i cu l a r l y  v l i t h  r ega rd  i o
the  rno l - l uscs  con ta i ned .  Th i s  ove r l y i ng  shee t  shows  va r i ous  s ta i ns
and  " cu rved "  r r r o t t l es  and  con ta i - ns  t yp i ca l  l i gh t  och reous  l - oess
a l t e rna t i ng  w i t h  s l i gh t l y  c l ayey  i n te rbeds  re rn i n i scen t  o f  K l i -
na  s  (  1958  )  " ge l y  ho r i zons "  .  I t  i s  dom j - na ted  by  t he  assenb , ' - age
o f  t he  spec ies -poo r ,  psych rophy lous ,  l oess  and  s teppe - l j - ke
"Pup i11a  "  f  aunas  i nc l ud ing  e ) ( t r eme ly  abundan t  spe  c i es  o f  Pup i - l l a
l oess i ca  LZk  and  - t he  ub iqu i t ous  spec ies  Succ inea  ob longa  D rap .
and  S .  o .  e l onga ta  Sndb  accompan ied  by  Va l l on ia  t enu i l - ab r i s  (B r . )
0n I y  1 .5  r n  o f  t h i s  ove r l y i ng  l oess  uJas  p resen t  1n  t he  sec t i - on  o f
t he  s tage  unde r  s i udy .  Poss ib l e  younge r  s t r a ta  t ' Je te  r enoved
du r l - ng  excava t i on  o f  t he  l - oam be f  o re  t he  ske l - e ton  r ^Jas  d i scove red .

Conclus ions

Megascop i c  exam ina t i on  o f  t he  sec i i on  y i eJ .d i ng  t he  ske le ton
o f  Pav lov i an  nan  (desc r i bed  by  Svoboda ,  1987  )  and  f oss i l  no l - 1uscs
above  t he  b r i c l c ya rd  a t  Do ln i  Vds ton i ce  has  l ed  i o  t he  f o l l o l ' l i ng
conc lus i ons :

l - .  The  so i l  ove r l y i ng  l - i n res tone  deb r i s  a t  t he  base  o f  t he  s tage
cons ide red  ( sa r ' , r p1e  No .  0 )  i s  v i r t ua l l y  i n  s i t u .  I t  u ras  f o rned
in  a  r e l - a t  j - veJ -y  sho r t  pe r i od  o f  i i ne ,  dppa ren t l - y  1n  a  c l os i ng
phase  o f  i n t e r s tad ia l  na tu re ;

2 .  ev i dence  ex i s t s  o f  a  sho r t  b reak  i n  depos ib i on  be tween  t he
above  so i l  and  l oess  be lo ' ; r  ( sa r r i p l es  Nos .  ) - ,  2 ) ;

J .  t he  cu l t u ra l  (man - i nhab i - t ed )  J -aye r  y l e l d i ng  t he  ske le ton  i s
a  sepa ra te  ho r i zon  l a rge l y  f o rmed  by  man  s  ac t i v i t i e s .  I t

-  da tes  f  r om - l he  co ldes t  g1 -ac ia l -  phase ;  ev i dence  used  i n
suppo r t  o f  t h i s  v i ew  i s  t he  p resence  o f  no l l - uscs  i nd i ca t i ng ,
l - i ke  bones  o f  l a rge  namma ls ,  t ha t  i t  o r i .S i na ' ; ed  i n  a  Bo rea l -
/ , I p i ne  t und ra  env i r onn ten i ;

, { 1  .  t he  cu l t u ra l  l aye r  i s  c1 -ea r l - y  so l i f  l - uc ted  do l ' l n s1ope ,  t hough
no t  ove r  ! l r ea t  d i s t ance ;

5 .  t he  cu l t u ra l -  bed  i s  sepa ra ted  f  r om the  l oess  above  by  a  1 -ong
b reak  i n  depos i t i on ,  as  nay  be  ev idenced  no t  on l - y  by  l i t ho -
J - c l g i c  da ta  bu t  espec ia l l - y  by  t he  p resence  o f  f  oss  j - I  mo l l uscs ;

6 .  t he  d i scove ry  o f  t he  n ra l aco fauna  i n  t he  sec t i on  unde r  s tudy
i s  i n  f u11  ag reenen t  r , i , i t h  h i t he r t o  s tud ied  sequences  sho t ; i ng
the  same  cu l t u ra l  bed  i n  o Id  exposu res  and  excava t i - ons  rnade
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no t  on l - y  a t  Do1n l  t /Es ton i ce  and  Pav l - ov  bu - l  a l so  a t  nea rby
M i l ov i cb ;  a t  t he  l - as t -nen i i . oned  s  j - t e  a r chaeo - ' l - og i ca l  i nves ' ; i -
ga t i ons  a re  no t t  ca r r i ed  ou t  by  t he  Morav l - an  Museum in  B rno ;

7 .  t he  cu l - t u ra I  bed  i s  unamb iguous l - y  ass igned  s t r a t i g rap l i ca l - 1y
to  t he  beg inn ing  o f  t he  1a6 ' c  s t ad ia l  r , ^ r i t h i n  t he  l - as  t  ( ! , i L i r r n )

g l - ac i a I ,  no ' c  t o  t he  l as t  ( f  o rmer  V lT / J )  i n ' ce r s tad ia l  ( so i l

- on rp tex  I  )  .  Th i s  i n t e r s tad ia l  seems  to  have  p roduced  ' che

so i l  ove r l - y i ng ' i he  deb r i s  a t  t he  base  o f  ou r  sec t i on  and
sepa ra ted  f r on  t he  cu l - i u ra l -  1 -aye r  by  t he  unde r l - y i - ng  l oess
desc r i bed  above .

Pos tsc r i p t

The  l - oesS  excava t i ons  resu l t ed  i n  t he  exposu re  o f  t he
basenen t  o f  t he  sec t i on  unde r  s tudy .  I t  r ep resen t s  a  conp lex
seqUence  o f  co l l - uv i u rn ,  deb r i s  ,  l oess  ,  f  oss i l  so i l -S  and  so i l -
suO i rnen t s ,  a1 - l  p rese rVed  as  i n t r i ca - t e  l ands l - l pped  b l ocks  and
s l i ces .  They  res t  on  f oss i t i f e rous  ca l ca reous  c l ays  t e rm ina t i ng
depos i t i on  o f  t he  t t ,O  m  sand -and  g rave l  t e r race  o f  t he  Dy ie
r i ve r  (B rddk ,  1958 )  o r  l i e  d i r ec t l y  ups lope  on  t hg  redepos i t ed
v , rea the red  sandy  depos i t s  o f  t he  Pa leogene  o f  t he  Zd€n tce  t ec ton i c
un i t .

Success ions  o f  t he  f aces  and  s tages  t hen  qua r r i ed  l { e re
d ra r , r n  and  desc r i bed ;  t t " . r o  sec t i ons  uJe re  exposed  ( i nc l i nec j )  no r t h -

l . t a rd  and  one  sec t i ons  r " " r aS  exposed  wes t ' ; l a rd ;  n i - ne  sub -secT ions
r , Je re  se l - ec ted  t o  t ake  samp les  f  o r  f  oss i l  no l l - uscs  '  ve r t eb ra tes ,
po l l en  ana l ys i s ,  pa leopedo l -og i ca l -  s t ud ies  and ,  a t  l eas t  i n  pa r i ,

i : a f  eo r , r agne t i c  su rvey .  Th i s  s i t e  con ta i ns  a  h i gh l y  d i ve rs i f  i ed
i oss i l i i e rous  conp lex  o f  t he  M idd Ie  and  pe rhaps  l - o r , v9 l  P le i s t o -
cene  oge ,  h i t he r t o  [ <nov ln  on l y  f r o rn  t l vo  bo reho les  d r i ] - 1ed  i n to
the  ba iemen t  o f  i he  b r i c kya rd  a t  Do In i  VEs ion i ce  ( c f .  Hav t i dek -
Kovanda  ,  1985 ) .
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REPORT ON THE RESULTS OF  USE WEAR ANALYSIS  OF  L ITH IC  MATERIAL

FROM DOLNf  VESTONICE

S i I v ra  TondSkovd

Th i s  r epo r t  i s  t he  f i r s t  pa r t  o f  t he  ana l ys i s  o f  use -wea r
o f  t he  l i t h i c  ma te r i a l  f r om the  s i t e  Do ln i  VEs ton i ce  I I ,  Czecho -
s l ovak ia .  Resu l - t s  p resen ted  he re  pe r t a i n  mos t l y  t o  t he  l s t
se t t l emen t  un i t .  Th i s  a rea  cons i s ted  o f  a  hea r th ,  a  human  ske le -
t on ,  numerous  f auna l  r ema ins ,  and  a  l a rge  co l l ec t i on  o f  l i t h i c
ma te r i a l s .

Du r i ng  t he  summer  1990 ,  i  ca r r i ed  ou t  an  ana l ys i s  o f  t he
l i t h i cs ,  i n  o rde r  t o  de te rm ine  t he  ex ten t ,  i n t ens i t y ,  and  t he
t ype  o f  use  wea r  t ha t  t hese  may  exh ib i t .  I  exam ined  1510  s tone
a i t e fac t s  and  53  p i eces  t ha t  we re  i den t i f i ed  as  poss ib l e  f o rma l
t oo l s .  Th i s  samp le  cove rs  t he  g rea te r  pa r t  o f  t he  i ndus t r y  ga ined
f rom the  s tud ied  a rea .  A f t e r  a  p re l im ina ry  i nspec t i on ,  each
spec imen  Was  ca te fu l l y  eXamined  unde r  a  1ow  poVJe r  m ic roscope
w i th  t he  magn i f i ca t i on  o f  50  and  l 5x .  Each  p i ece  t ha t  was  de te r -
m ined  as  hav ing  some  t r aces  o f  use  wea r ,  was  t hen  j udged  i n
te rms  o f  t he  t ype  o f  t he  t r aces :  po l i sh ,  s t r i ae ,  and  heavy - impac t
damage .  I n tens i t y  o f  use  was  i den t i f i ed  as  m in ima l ,  mode ra te ,  and
heavy .  Ex ten t  o f  t he  use  t n l ea r  was  measu red  i n  t e rms  o f  t he  po r t i . on
o f  t he  s tone  p i ece  t ha t  showed  t r aces  o f  use  wea r .  Th i s  se rved
as  suppo r t i ng  i n fo rma t i on  f o r  de te rm in ing  t he  i n tens i t y  w i t h
v l h i ch  t he  I i t h i cs  may  have  been  used .

The  p re l im ina ry  geo log i ca l  r epo r t  shows  t ha t  t he  ma jo r i t y
o f  t he  raw  ma te r i a l  was  impo r ted .  The  exac t  I oca t i on  o f  t he  sou r -
ces  has  ye t  t o  be  es tab l i shed ,  bu t  t he  a reas  f r om wh i ch  t he  raw
mate r i a l  o r i g i na ted  have  been  de te rm ined .  Mos t  o f  t he  ma te r i a l
comes  f r om the  No r th  and  No r theas t  ( p resen t  Po Iand ) ,  and  t he
Eas t  ( p resen t  l Jes te rn  S tovak ia ) .  0 the r  sou rces  w i l l  be  i den t i -
f i ed  when  t he  f u11  geo log i ca l  r epo r t  i s  ava i l ab le .

The  a r t i f ac t s  r ecove red  f r om the  l s t  se t t l - emen t  un i t  a re
p redom inan t l y  made  o f  ho rns tone  and  a  s rna I l  po r t i on  i s  f r om
rad io l a r i t e .  A  f ew  p ieces  f r om a  I oca I  qua rz t t e  we re  recove red
as  we l l - .  I t  shou ld  be  no ted  t ha t  r aw  ma te r i a l  f o r  s t one  t oo l s
i s  l oca l l y  ava i l ab le  i n  sou th  Morav ia  and  t he  sou rces  we re
exp lo i t ed  i n  p rev ious  t imes  as  we l l  as  l a t e r  du r i ng  t he  Neo l i t h i c .
Sho r tage  o f  r esou f ces  was  no t  t he  reason  f o r  t he  impo r t  o f  t he
s tone  f r om d i s tan t  a reas .

The  a fea  se lec ted  f o r  t h i s  s t udy  was  excava ted  us ing  a  l x l
me te r  g r i d  and  l abe led  A18  -  A22 .  The  con t i guous  squa res  t o  t he
eas t  we re  l abe led  Aa lB  t o  A ' a22  ( f i - g -  2 ) .  Fo l l ow ing  i s  t he
accoun t  o f  t he  exam ined  I i t h i cs  f r om i nd i v i dua l  squa res :

Squa re  A18  rende red  I t + t  p i eces  t o  exam ina t i on ,  t h ree  ! ve re
i den t i f i ed  as  f o rma l  t oo l s  bu t  none  o f  t hese  showed  t r aces  o f
use  wea r .0ne  s tone  f l ake  had  d i s t i nc t  t r aces  o f  heavy  damage
caused  by  repea ted  h i t t i ng .
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Ano the r  sanpJ -e  f r om -Lhe  a rea  o f  ' che  squa res  A1 -8  and  A f9
(A fe /L9 )  had  96  p i eces ,  e i gh t  o f  ' r h i ch  r \ , e re  i den t i f i ed  as
f  o rna l  - boo l s .  Fou r  o f  t hese  t oo l s  shov red  t r aces  o f  use  t i Jea r .
An  add i t i ona l  t r ' . r o  r e touch  f  I akes  r , . . l e re  used  as  l ve l l .

Squa re  A l9  r ende red  281  p i eces ;  s i x  r , r e re  i den -b i f  i ed  as
f  o rna l  - boo - r - s .  Cu t  o f  t hese ,  f  ou r  had  t r aces  o f  use  yJea r ,  and
an  add i t i ona l  f  ou r  p i eces  o f  t he  t o ta l -  v l e re  used  as  r ' , l e l l .  These
f  ou r  p i eces  i nc l ude :  t l vo  used  n r i c rob lades  t ha t  cou ld  be  added
to  t he  t o ta l  o f  f o rna l -  t oo l s  i den t i f i ed  i n  t h i s  squa re ,  one
used  re touch  f l ake ,  and  one  resha rpen ing  f l - ake .  The  resha r -
pen ing  f l ake  i s  on l y  one  o f  t l vo  f ound  among  I i i h i c s  o f  t he
s tud ied  assenb lage .  Bo th  b ,e re  f ound  i n  a feas  aC jacen t  t o  t he
hea r th ,  t he  o the r  one  be ing  i n  t : , ? -O /2L .

Squa re ,420  r " - , as  t he  I oca i i - on  o f  t he  hea r th  D  t ha t  u ras
app tox ina te l y  lm  i n  d i ame te r .  I t  con ta i ned  L23  p i eces  o f  l - i t h i - cs
sca t t e red  a round ,  none  showed  s i gns  o f  use .  i : n  add i t i ona l  s i x
p i eces  r ' r e re  i den t i . f i ed  as  f o rma l  t oo l s  bu t  f i ve  o f  t hen ' r , r e re
sha t t e red  by  t he  hea t  o f  t he  hea r i h  and  cou ld  no t  be  obse rved
fo r  use  t , ( ea r .  The  rema in i ng  p i ece  was  cove red  by  po l i sh  app l i ed
du r i ng  ca ia l ogu ing  wh i ch  p reven ied  any  obse rva t i on  o f  t r aces .

Squa re  l t , aLA ,  ad jacen t  t o  ' i he  eas t  o f  - Lhe  hea r th ,  had  ?95
p ieces  o f  l i t h i c s ,  and  l - 2  o f  t he rn  we re  i den i i f  i ed  as  f  o rma l  t oo l - s .
0u t  o f  t hese ,  e i gh t  showed  t r aces  o f  use  and  one  p i ece  cou ld
no t  be  obse rved  due  t o  pos tdepos i t i ona l  danage .  Ln  add i t i ona l
f ou r  f l akes  had  t r aces  o f  use .  Th i s  squa re  had  t he  h i ghes t
pe rcen tage  o f  use  , / vea f  f  r om the  en t i r e  s i t e  z  t ' , . . 07vo  o f  t he  t o ta l ,
and  72 .73% o f  t he  f  o rma l  t oo l s  u ,e re  used .

, dno the r  sanp le  f r on  t he  a rea  o f  t he  squa res  Aa20  and  F ,aZL
( i l a71 /2L )  con ta i ned  f  u r t he r  160  p i eces  o f  I i i h i c s ,  s i x  o f  t hen
iden t i f  i ed  as  f  o rna l -  t oo l s ' .  0ne  o f  t hese  t oo l s  shou led  t r aces
o f  use ,  and  f  ou r  o f  t he  f  l akes  u , , e re  u t i l  i zed .  These  f  ou r  f  l - akes
showed  t r aces  o f  va r i ab le  use ,  w i t h  two  danaged  due  t o  a  heavy
impac t  and  repea ted  h i t t i ng .  0ne  r , 1 ,as  a  r esha rpen ing  f  l ake  and
one -v \ , as  a  u t i l i zed  re touch  f l ake .  A l l -  f ou r  r { e re  l a rge r  t han  t he
ave rage  s i ze  (Zgx l z . l  mm)  o f  t he  used  l i t h i cs  i n  t h i s  occupa -
t i on  l - eve l - .

Squa re  t . zL  con ta i ned  2BB  p ieces  o f  I i t h i c s ,  t en  o f  l , . r h i ch
were  i den t i f i ed  as  f o rma l  t oo l - s .  F i ve  o f  t he  t oo l s  had  t r aces
o f  use  l r ea r  and  f ou r  add i t i ona l  p i eces  sho l ved  s i gns  o f  u ' c i 1 i -
za t i on .  Dep ress ion  A ,  I oca ted  abou t  25  cn  v l es t  o f  t he  f ee t
o f  t he  ske le ton ,  con ta i ned  cha rcoa l ,  f auna l_  l ena ins ,  and  l i t h i c
ma te r i aL .  I t  heLd  24 I  o f  t he  t o ta l  nu rnbe r  o f  i he  p i eces  and
f  i ve  o f  t he  exa rn ined  t oo l s .  0n l y  one  used  f  o r r : a1  t oo l -  and  one
used  f  l ake  o f  ! hu  squa re  AZ I  r . / e re  f  r on  t h i s  dep ress ion .

Squa re  AaZL  con ta i ned  tB  4  exam ined  p i eces  o f  l i t h i c s ,  t r vo
o f  r , vh i ch  ue re  i den t i f  i ed  as  f  o r rna l  t oo l s .  These  uJe re  bo th
u t i l i zed ,  as  we l l  as  f ou r  o the r  f l akes  f r o rn  t h i s  squa re .0ne
o f  t hese  f l akes  i s  a  t r unca ted  b l ade  and  can  be  added  t o  t he
l i s t  o f  t he  f o rma l  t oo l s ,  t he  rena in i ng  t h ree  a re  re touch
f l akes  t ha t  exh ib i t  u t i l i za t i on .

Squa re  422  con ta i ned  BB  exam ined  p i eces ,  none  o f  wh i_ch
! ' / e re  used .
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f n te rp re ta t i on

The  l a rge  quan t i t y  o f  t he  deb i t age ,  used  and  unused  f l a -
kes ,  i nd i ca tes  t ha t  t he  raw  ma te r i a l  was  no t  t r ea ted  i n  t he  mos t
econo rn i ca l  way .  The  s tone  was  no t  used  t o  i t s  max imum and  no t
eve ry  de tached  f l ake  h ,as  t u rned  i n to  a  f o r rna l  t oo l .  0n  ave rage ,
t he  re to .uch  f l akes  a re  s i gn i f i can t l y  l a rge r  ( 29xL2 .7  mm)  t han
the  f  o rma l  t oo l s  ( L7 .4x5 .2  mm) .  Economy  o f  t he  rau , ,  ma te r i a l
t , , , as  no t  a  ma jo r  f o r ce  beh ind  t he  p roduc t i on  o f  s t one  t oo l s  a t
t h i s  pa r t  o f  Do ln i  VEs ton i ce  I I  s i t e .

Desp i t e  t he  f ac t  t ha t  t he  ma te r i a l  was  b rough t  f r om a
fa i r l y  d i s t an t  a rea ,  i t  was  no t  t r ea ted  i n  a  f ash ion  t ha t  wou ld
sugges t  i t s  r a r i t y  and  i naccessab i l r t y .  La rge ,  de tached  f l akes
t , l e re  no t  r ev l o r ked  i n to  usab le  imp le rnen t s ,  and  cons ide r i ng  t ha t
mos t  o f  t he  used  t oo l s  u ,e re  rn i c ro l i t hs ,  i t  wou Id  seem c lea r
t ha t  a  po ten t i a l  ex i s t ed  f o r  a  f a r  g rea te r  number  o f  t oo l s  t han
were  ac tua l l y  p roduced . .  The re fo re ,  I  wou ld  sugges t  t ha t  t he
peop le  who  made  t he  t o ro l s  a t  Do ln i  VEs ton i ce  I I  may  have  m ig ra -
t ed  regu l -a r l y  ove r  a  f a i r l y  l a rge  a rea  and  we re  f am i l i a r  w i t h
the  l andscape  and  i t s  po ten t i a l .  I t  cou ld  a l so  be  sugges ted  t ha t
t hey  vJe re  i , n  a  r egu la r  con tac t  r r r i t h  o the r  g roups  and  exchanged
w i th  t he rn  e i t he r  i n f o rma t i on  abou t  t he  resou rces ,  o r  t he  ma te r i a l s
t hemse l ves .  The  " r vas te fu l ness "  w i t h  wh i ch  t hey  seem to  have
t rea ted  t he  " impo r ted  goods "  may  i nd i ca te  e i t he r  o r  bo th  o f  t he
sugges ted  scena r i os .

0u t  o f  t he  1510  p i eces  exam ined ,  on l y  23  ( i . e .  L ,43%)  showed
t races  o f  use  wea r .  A rnong  t he  23  u t i l L zed  p i eces ,  f ou r  cou ld  be
iden t i f i ed  as  f o rma l  t oo l s  ( t h ree  b l ades ,  one  m ic rob lade ) ,  wh i ch
reduces  t he  pe rcen tage  o f  r e touch  f l akes  t ha t  we re  used  t o  L9
ou t  o f  t he  t o ta l  1610  ( f . fB%) .  These  f l akes  may  be  sepa ra ted
in to  t h ree  g roups  -  r e touch  f  l akes  t ha t  u , , e re  used  as  t oo l s  (  14  )  ,
r esha rpen ing  f l akes  ( two ) ,  f l a kes  removed  as  a  resu l t  o f  heavy
impac t ,  poss ib t r - y  an  ac t i v i t y  r esemb l i ng  t ha t  o f  a  hammer  ( t h ree ) .
Bo th  resha rpen ing  f l akes  and  t he  t h ree  f l akes  removed  by  heavy
i r i pac t  a re  f  r om a f  eas  im rned ia te l y  ad jacen t  t o  t he  hea r th ,  t he
re touch  f l akes  a re  no t  d i s t r i bu ted  i n  any  spec i f i c  pa t t e rn
th rough  t he  s i t e  t o  sugges t  a  pa r t i cu l a r  i n t e rp re ta t i on .  The
sma l l  s i ze  o f  t he  ana l ysed  a rea  (5x2  m)  does  no t  l end  i t se l f
t o  an  e l abo ra te  spa t i a l  ana l ys i s  w i t h  spec ia l  ac t i v i t y  a reas .
The  f o rma l i t y  o f  t he  f i n i shed  t oo l s  t ha t  we re  u t i l L zed ,  i n  con -
t r as t  w i t h  t he  sma l l  pe rcen tage  o f  used  re touch  f l akes ,  f f i €V
sugges t  a  spec ia l  ac t i v i t y  ca r r i ed  ou t  a t  t he  s i t e .  Howeve r ,
t he  same  a r t i f ac t s  may  be  a  resu l t  o f  a  ve ry  spec i f i c ,  cu l t u -
ra l l y  cond i t i oned  no t i on  o f  ma te r i a l  cu l t u re .  They  cou ld  a l so
rep fesen t  an  i n te r sec t i on  o f  t hese  t v l o  poss ib i t i t i e s .

A  sma I I  number  o f  t he  l i t h i c s  ( 5 t )  we re  i den t i f i ed  as
fo rma l  t oo I s .  0n l y  45  o f  t hese  cou ld  be  exam ined  f o r  use  wea r ,
as  f  i ve  p i eces  r t , e re  sha t t e red  by  t he  hea t  i n  t he  hea r th ,  and
th ree  we re  damaged  by  t he  po l i sh  i n  t he  p rocess  o f  l abe I I i ng .
An  add i t i ona l  f ou r  s t one  p i eces  f r om the  co l l ec t i on  o f  r e touch
f l akes  we re  i den t i f i ed  as  t oo l s .0u t  o f  t h i s  t o ta l  o f  49  I i t h i c
t oo I s ,  28  had  t r aces  o f  use  u rea r  ( 57  . Lv " )  .  A  ma  j o r i t y  o f  t he
too l s  i s  composed  o f  r n i c rob lades  w i t h  t he  ave rage  s i ze  L7 .4x
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x5 .2  mrn .  My  obse rva t i ons  d i d  no t  show  any  s i gn i f  i can t  co r re l a -
t i on  be twebn  t he  s i ze  o f  t he  t oo l  and  t he  i n tens i t y  o f  u t i i i za -
t i on .  A l I  o f  t he  t oo l s  had  e i t he r  mode ra te  o t  heavy  t r aces  o f
t , vea r .

Fou r  p i eces  showed  c l ea r  s i gns  o f  ha f t i ng ,  l v i t h  some
d i f f e fence  i n  t he  ma te r i a l  i n t o  wh i ch  t hey  u re re  i nse r t ed .  0ne
o f  t he  rn i c rob lades  had  an  en t i r e  edge  cove red  v l i t h  po l i sh  and
I i nes  pa ra l I e l  t o  t he  edge .  Th i s  sugges t s  ha f t i ng  i n to  a  I ess
ab ras i ve ,  so f t e r  ma te r i a l ,  poss ib l y  wood .  The  t h ree  t oo l s ,  t ha t
I  i den t i f i ed  as  hav ing  s i gns  o f  ha f t i ng ,  a re  a l l  ma rked  w i t h
fa i r l y  deep  s t r i ae ,  pe rpend i cu la r  t o  t he  edge .  They  a l l  show
po l i sh  on  t he  oppos i t e  edge  t o  t he  s t r i ae .  These  m ic robLades
were  i nse r t ed  i n to  a  ha rde r ,  mo re  ab ras i ve  ma te r i a l ,  poss ib l y
a  bone .  The  ma jo r i t y  o f  t he  t oo l s  have  t r aces  o f  po l i sh  on  t he
u t i l t zed  edge .  Th i s  i nd i ca tes  uSe  on  a  non -ab ras i ve  ma te r i a l ,
p l an t  o r  an ima l  t i s sue .

The  m ic ro l i t hs  gene ra l l y  d i sp lay  a  h i gh  i n tens i t y  o f  use '
and  some  too l s  show  s i gns  o f  be ing  a lmos t  wo rn  ou t .  A  h i gh
nega t i ve  co r re l a t i on  appea rs  be tu . reen  t r unca t i on  and  t he  i n ten -
s i l y  o f  use  v rea r .  Those  I i t h i cs  t ha t  we re  t r unca ted  nave  f ewe r
t r aces  o f  use ,  t han  t hose  t ha t  we re  no t  t r unca ted .  I  sugges t
t ha t  t he  t r unca ted  m ic ro l i t hs  snapped  i n  t he  p rocess  o f  be ing
used  and  t r l e re  d i sca rdeo  f o r  t ha t  r eason .  The  non t runca+ ,ed  t ; r i c ro -
l i t hs ,  on  t he  o the r  hand ,  b re re  used  t o  t he i r  max imum po ten t i a l .

I t  seems  p laus ib l e  t ha t  t he  peop le  who  occup ied  t he  s i t e
a t  Do ln i  VEs ton i ce  I I  ! ve re  no t  conce rned  abou t  t he  ava i l ab i l i t y
o f  t he  t au r  ma te r i a l  and  d i d  no t  t r ea t  i t  w i t h  a  spec ia l  sense
o f  econop i t y .  Howeve r ,  I  sugges t  t ha t  t he  wo rk  t ha t  l ' Jas  pu t  i n t o
r ' , r ak i ng  t he  se ra ted  m ic rob lades  r vas  h i gh l y  va lued  and  t hese  we re
used  un t i l  t hey  we re  cons ide red  non - func t i ona l  -  e i t he r  snapped
du r i ng  uSe ,  o r  Worn  ou t .  The  add i t i ona l  l abou r  t ha t  i nc reased
the  v i l ue  6 t  t he  p roduc t  came  f r om ha f t i ng  t ha t  r equ i red  a  ce r t a i n
amoun t  o f  sk i 1 l  ahd  t ime .  I t  appea rs  t ha t  t he  a r t i f ac t s  t ha t
rde re  i nves ted  y l i t h  t he  l a rges t  amoun t  o f  wo rk  and /o r  s t< i l l  showed
the  h i ghes t  ex ten t  o f  use .

Depa r tmen t  o f  An th ropo logy
Un i ve rs i t y  o f  Ca l i f o rn i a
Be rke Iey ,  Ca l i f o rn i a  94120
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