
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

? q



d V N + d Y ]

_____I___

14

I
a-
€
o
E
o
o
A-

o
lrJ

:
o
o-
UJ
a
rrt

A 9 0 1 0 H I t 1

€ l \ \ o r 4 { t G r N



R
' t

t
E
+

-t

C

.F t

€
O
0)
n

0)
O

c

+
(,-J

)0)

c

o
O

H
O

E
d

lr
gj

.F l

E

c
q)

rl

o-

f^

o)
._t
LL

l-

x
o-
o
g
q
lrJ
F-
a-

unutInED untprJt)d
zoaJDtpdllod A

E

\)

(
F

o
co

:
\,
z
t{

77



l t l  I  I  r J . \  l \ o L n  I  I
ti
-

r i \ O F { F { F {  l l J \  O \ F t  I
Fl Fl

$

|  |  |  |  I  l F { c \ t  |  $
tn
F{

F { F r  |  |  |  F {

l \ c \  |

l F r  I  I  f ' n  I  l n  \ O  I  F {
$

| ^ r ^  |  |  |

t . \ r n  I  F { c \ l  l + L n  |  |
t^

l \ o t l o \
IJ\ LN

|  $  |  $ c \  |  L n  $
-l Cl l'^

9 S

I-r
$
<t

t t c l t o @
C\ Fl l^

In

o\
$
J

t\
rn

\o
LN

o ^
a  J e .
f  o  g v

O - 1  . - l F l  O - X  ( l  O  C o  X  O -
=l J A- >\ 'Fl 'Fl (D f '-l '.1

. .  C { J  f {  f - r  C  t {  O  C ' - l F {
O - F l  O  ( l  O  =  r o ' F l  ' F l ' F l  C t  t ^ l
< < c o ( - ) ( J D J O - O - F ( '  y \

1B

\o

sl

z.

Fl
u

E

F.l

C'
f

-
o-
F.r
o

f{

('l

o)-
F

F{

L

.r.t

+
(J
G)
a

I

c)
.F l

tr
f
o

)q;l

c

o
O

O

-o

F



F \ O
c\ cJ

|-- Fl

F-{ [n

I  |  |  |  l o  < i  t ' \
Fr l-- c.{

c{
t i ] l l

c! o\
.-j' oo
F{ Ln

l-f\ F{

c\.!

lt\ F{
I  I  t @

\o .:,!
f.\ F-

q\ C\|  |  l l - -  |
e4

l \ o J 3  l f ^  |

@ c \  l  r i  I |  < ' \ o  I
c\

F - l  I  I  \ O f ^ \  I

I  F 4  l \ { f ,  l { , * \ O  I
s

I F \

l F i  I  I  F + F { r -
c\i

F{c {  |  r \  |

$ l

l F l  I
Fl

t c \ l l
Fl

|  |  t g \ o
v

I C\ Fl Fl riO F'l

fi

l F l < - C ' , l G . t  I  I  l F r f \
t-r\ el

t  - . l C C F { F 4  |
(\

t  c . { r i  |  |  J

i F i

Fl

I C N F I  I l r -

r J \ l

< -  |  |  C \ . 1  F 4  |  |  \ O F l F l  I

l F { F l F i  e + L n  I
F{

I  F I J  I  l l - -

fi

f

.E
o-

E
>\ Z.
=
f +

L

z.

cl-{

'Ft

E)
c

( o 0 )
H U H

O ( u C o  O
. J

c q o f {  E l  C o
n l

t F - ( 9

- l H c o  E  A  C o
f 'Fl ' I CJ Fl

O)-O+ 0) t1 O ' - {
. F r =  O  O
-.ti o o: 'r-: -J o cn P

( ! o  o o  o  c 5 f  o  G ' ,
(o ( l )  (1)  O (o ( i )  - l - l  E ' r - { f  O C

O O  E  (o  CU  O ' r r  $  0J  = - l  O  E  €  f  O  C0  ( I ] ' F l
. ; J  -  t u  o J  c o E  o  o E )  o  o  f  o  o  o  o  c  F
t r tJ . ;  o  o o o o o t r  c  o t - r  o)o o. l  c  o o o o r - {
. - r . - r  O O o ' . r  O- ( !  (J  o )  $  (J -C Co O cO =  O O ' - r  0 i
E i  i  r .  r - . ' l  o  o  r {  o  o - ' - l  co+r l -  (D  0J  c  x  c ' - l  r - {€

. .  O  o . ;  o  0 )  ( J ]  t r  o  o ' F r + ' F r  > \ c  o  o  o  o  o  o  0 i  0 )
o _ + ; < c - ) + . l l  c o  t t :  t r L f , - t  E  E J  o  c o  c , o a  E r l  O r l  E
* t  r - .  i - .  1 9  A  A - C  > , ( o . F r  e J  o ' r l  O  O '  = ' F {  =  ( U  C
2 4 + +r <r <( o c-l cl - LL c5 J +, o- o- o- P E g) a > ?' N l"l

79

P
E

t f

I

O
Ft

_o
(I'



t t t l l L n l l F { l l

t c { t l |  \ O F l  I  F l F l l - t \o
Fl

l F i t l l \ O  I  I  l - {  |

l l l F l F { {f,
F{

I  tn  ( \ l  |  \O l ' iF l  I  r \
f'^ l\ F{

$  r - f -  |  |  c \ r i  I  O \
\ o r i  o

F.l

F{  @\o  I  f . \ c \  |  |  o \
F{ F{ li

O
C\

l @ l i  l ' - { C !  |

\ost  |  |  c \  |  |
F.t

t t t l

c \ t c { l

I  l F {  |

t t t l

(o
.Ft

-
(|-,'|
.F{ a
€ o
A E

E = . F {
= g J E O

f L J E L

( !  ( o  C  J . . {
O  o -O  .F l  C  O)

. F . {  ( I  { J  . F t ( o  ( ]

O- -tr O (D O FlFi +
a o_ (o o-o c ._{ (l)

E F. . =  |  o  _ c .  #  o c t o  o
O - l  E . F l  O -  > - E  =  E  O  F l  E

P . - l  = r 1  O  - C . = =  E = ( o E r { . -

- C . C  C F {  E  O - C - C # E I J ' - l  C  O )
C L O - F . |  O  f
O  O  (o  g )O  =  .F l  >> \ ( f )  O -O- . . r  O )  O -
f{ .-r -C f{ .Fl F{ t-r t-1.Fr O > F{ (o
D  f - {  O - ( !  f {  O f  f  J  O F I  O - l
> > =  o - +  w  #  o  o  g > o { J  o )
= > . 2 . ( n =  t l  o - c o c o t ! J o - o - ( t  7 \ '

80

P
c
o

I

O
F{

_o
C'



C { - l  l l l l l l l l

c ! t +
-l

-,1 '-{ | @ | |

r- l F { l \ O l l

r-l

c\
I  I  C\ tC\ t  |  |  {+

|  |  |  |  l L n
t^

I  r . \  |  C { \ O O
Ft

I  I  I  I  L n l i

C\t Fl @

I  l F l

t l l

l F -  |
F{

f
c
q)

r - n
t4
n

I  C {  |  |  l $ - l  r \  s f
Ft F{ C{ C!

l n s l l n l
li -3 C\

Ft l--

c! c{

@ o l r J \ l
Fi O\

=
c
d

u
n
n

;('

- 1

C X f r
d d \ m

>'F{ 0)
f-{ O-f
o  =  c  o - o J

O I E . F I  O  C o  E
( o o =
o J E E E E O  ' F l
. t - - - - r r J O f { ( o
9 J J

O f-{ fr f-l f-{P (o C
a  .F r+ f  P -P  ( I '  CD  O  -C .  o
O  . . E  O  ( f J  O  ( I )  E  - l  €  " P  A

-l (D.-r O (o (o Co (l)
(o (o E.-l .-{ .Fl .-t C E g) f{ O) N

r {  - { O o ) O O O > l n l  - l  = ' ' 1  = - C
6  4 - ^  n  n  n  r !  r \  o -  l r = u - d

81

P
t-
n

I

-o

F



F{ FI

t t t J t t l t t t l
t^

F { C \ i F l l t  I  I  I  C ! F l l ^ \ O

|  |  l r / \ t \

I  F l  |  |  < - - {

l l t o \ l l

l t t r . \ l
c!

I  l O { F l  \ O

t t t l

F{ |  F{ l t \  |  tn I
ri
F{

F {  |  t r \ l ^ F f  F r  I
o\

a
a \

E
O .Fl

- c r ' , /
o _ o a
A ( H O )
U !
E - { O - 0 )-

9 U U
C O [ ' J E E
O - r u O O ' F l
A  n  P  ( c f - r  f - l

. -  l + O  0 )
E  r v . ( '  C  A  ( o O -  _ C
(IJ .-l .Fl O O (0 > C O A

f f -i Fl >' >'l+ .Fl (f)
.-l f-l -l -l f.{ [-.t .Fl E > O

O -C O- O-O O O O o 'Ft
O - i U - {  O  t D  O  > . O E  C l . + J . . i  , l
U  > ' $  CJ  J  > 'P  f - {  (E . . r  O {J  €' I f  f - {  t r ) O  C €  O  O . F r - r !  f - t  ( f )
O  O  C . F i  . F l ' F t - 4  #  O . F l  C  o )

E C.] lrJ O- O- O- O- O- (nF H F -

F . l  |  ( \ \ O  I  r \  |  I  l l . \  |
Fa

F { l l @ l F { i l l l l

B?-

f
r

I

O

_o

F



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 .
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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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Hammen  (1978 )  t .  51  ( l ) ,  j  -  P i cea  (1 ) ,  k  -  Ped ias t rum
(2 ) ,  I  -  P i ceapo l t i s  saccu t i f e ro i des  (2 ) .  a -h , k  x1000 ,

I
(  a  t  I a y e r
A ^ + ^ - ^
T t J  L U L  C I -

van  de r
bo ryanum
i - , j  x500 .

87



Pa lyno logy  ,  6A ,  25 - I 29  .

Van  Gee1 ,  B .  -  Van  de r  Hamnen ,  T .
Qua r te rna f y  Co lomb ian  sed imen ts
and  Pa l yno logy  ,  25 ,  317  - J92 .

L91B :  Zygnema taceae  i n
,  Rev iew  o f  Pa laeobo tany

t rns t i tu te  o f  Sys te rna t i c  and
Eco log ica l  B io logy  CSAS

KvE tnd  B
600  00  Brno

BB


	ERAUL_vol54_pp75-88_Svobodova



