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A PALEOBOTANICAL RESEARCH OF NEOGENE SEDIMENTE
IN THE ENVIRONS OF THE VILLAGE OF STOJCiN

Ne ogenni ulozern ny vyc ho dne od [indf tchova Hradce tvor t nesouvisl e ostnlvk y, kte r e
pi'edstavujf denudacni zbytky driv e js ich ro zs ahl ej s tch pan vicek, Z teto obl asti byl stu
dovan material z okol! obc e Sto jclne [z. od Poc a tek. V pr act [sou predlozen v vysledky
pa lyr iol ogickeho a xylotomlckeho vyzkumu neog ennic h sedimen tii. V uhelnych polohacn
S8 ojedinele vyskytly zbytky drev - m alo prouhelnenych xylitu s dobra zach ovan ou
a nat orntckou stavbou a byly urceny ja ko Piceoxylon arcticum [SCH MALHAUSEN 1890 J
KRAUSEL 19 49.

Py love spektrum doklad a zbytky vegetace bazmnych lesu s pornerne hojnym pod 
r ostem ka prad lnove a bryofytni Ilory, VetSina zjiStenych ro du a druhu se shoduje se
spole censtvern pvlovych zrn a spor ze sedimentu jihoceskych panvi, zvlaste z mydl o
va rs ke ho souvrstvi. Zaj lrnavy je i s hodny vyskyt mikroorganizmu oznaceny N. Gabrie
lov ou ja ko "forma AU. Vys ledky xvlotomickeho studi a odpovida]f zc el a nalezcm rost lin 
nych mik r of osilii a dokreslu ji tak celk ovy obraz teh dej si vegetace.

Na zaklade techto fa kt lze studovane sedimenty porovnat se sedi men t y myd lovar
skeho souvrstvi a stratigraficky je za t ad it do ob dobi stredniho mlocenu - badenu .
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ABSTRACT
The Neogen deposits east of the town jindrichuv Hradec form un con 

tinuous islets, which represent remains of denudation of former more
extensive basins. The research concerning this region was performed on
the material from the village of Stojcin sw. from Pocatky. Our work
presents resuts of palynological and xylotomical method of research of
Neogene sediments. Fragments of wood-slightly carbonized xylites with
well preserved anatomical structure occuring sporadically in carbonati
ous positions were classified as Piceoxulon arcticum (SCHMALHAUSEN
1890 ) KRAuSEL 1949.

Pollen spectrum testifies to remains of swamp forest vegetation with
relatively abundant undergrowth of fern and bryophytic flora . Most of
the genera and species discivered accord with the assemblage of pollen
grains and spores of the south Bohemian sediments especially those of
the Mydlovary series of strata. An interesting fact is also a coincident
occurrence of microorganism designated by N. Gabrielova as "Form A".
The results of xylotomic study a ccord completely with findings of plant
mi crofos sils and complete the image of that time vegetation.

On basis of these fact the sediments examined can be compared with
the sediments of the Mydlovary series of strata and at the same time
stratigraphicall y classified as Baden Age (Middle Miocene J.

INTRODUCTION AND GEOLOGY
The Neo gene deposits east of the town of [Indrlchuv Hradec form un 

continuous islets, which represent remains of denudiation of former
more extensive basins. A research concerning this region was performed
on material from the environs of the village of Stojcin se. of Pocatky,
where Geoindustria Prague carr ied out a deposit examination for brick
raw material (fig 1) .

The Neogene remains lie on moldanubic cr ysta lli nicum formed mostly
of cordieritical biotite gneiss to migmatites. Basal sediments of Neogene
are for med by stratas of coarse-grained sands to gravel, with the ap
proximate thickness of 1-2 m. These stratas pass into clays sometimes
containing arenous ingred ient . Dark humus clays most probably re pre
sen ting swamp sedimentation th at a rose as a re sult of bas in shallowing
also occur in the profile .

A more detailed ge ological st udy ca n he found in a un published reports
of Geo industria Prague and fur the r there exists a general survey publi
shed in Comments to a general ge ologica l map (A. Dudek et al. 1962J .

Our study also presents result s of palyno logical and xylotomica l rese
arch of Neo gene sediments .

THE PALYNOLOGICAL PART OF THE RESEARCH
Specimens of carbo nati ous sediments conta ining a very a - bund ant

assemblage of s poro morphs were s tudi ed in detai l. The sporomorphs
were classified partly by Krut zsc h' s work ( 1962, 1963, 1970- 1972 ) and
R. Potonia's work (1956 , 1958, 1960, 1966, 1970 J partly by the re cent
botanical system.
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QUANTI TATIVE REPRESENTATION

OF PLANTS GROUPS

_ P ter id oph y t a

o G yrnn o sp er rnoph yt a

o A ng io spe r rnoPhy t a

System of sp oromorphs

(PI. V.-VIII.]

1. Bryophytina : Stereispor ites [Stereisport tes) stereo ides (R. POT & VEN.] TH. & PF.
subsp, stereoide W. Kr .
II. Phyllophytlaa : Baculatispori tes quintus (PF. & TH.] W. Kr., Leiot r iletes [ sp., Tr i l i t es
[ sp. , Triplonosporites [ sp. , Laeuiqatospor i t es ti aar dti (R. POT.& VEN. ] TH. & PF., Laeui 
qat osporites [sp ,
III. Coniferophytina : Pi t uosporttes microala tu s (R. POT.] TH . & PF., Piujospor ites Ia bda
cus (R. POT.] TH. & PF., Pityosporites alatus (R. POT.] TH. & PF., Pi tu ospori tes [ sp.,
Ced r i pi tes mi ocae nicus W. KR., Podoca r pidi tes [sp., Abiesp ollen ites abso l utus THIERG.
(non in RAATZ], Zonalapollen i t es [ sp., lnaperturopolleni t es hiatus (R. POT. ] TH. & PF.,
I naperturop ollenites [sp., Psoptiosphaera [ sp., c]. Sequ oiapolleni te s [sp.
IV. Angiosperm ophytina: Mo mi pites pu nctatus (R. POT. NAGY, Momipites co r y l oides
WODEHOUSE, Momipites [sp. , Tr ia triopollenites bituitus (R. POT. ] TH. & PF., Triatri o
potlenites - Myr ic aceae fo r ms, Tr iatrtopollenites [ sp., I ntratr ipor opol le ni tes instructu s
(R. POT. & VEN.] TH. & PF., Caryapollenites simplex (R. POT.] RAATZ, Caryapollenites
[sp., Pterocaruapollenites stellatus (R. POT. ] RAATZ, Pterocarijapollenites [sp., Alni
pollenttes verus (R. POT.] ex R. POT., Ulmipollenites undulosus WOLFF , Ulm ipol l enites
[sp., MuItiporopollenites [ sp., Tricolpopollen i tes liblarensi s (THOMS.] TH. & PF. , Tricot 
pop ollenites henrict (R. POT.] TH. & PF., Tricolpopolleni t es microti enrt ci (R. POT. ]
TH. & PF ., Tricolpopollenites [ sp., Tricotporopollenites c ingulum (R. POT.] TH. & PF.,
Tr icol poropo llenites pseudocinquum (R. POT. ] R. POT. Tricol por opolleni t es megae xact us
R. POT.] TH. & PF., Tr i colpor opollenite s mic r or eticulatu s PF. & TH., Trtco lporopol le nites
[ sp., Tetrad op ollen i te s [ sp., Monoporo pollenites [ sp., Asteraceae, Ny mphaeacea e.

V. In certae sedis: Form A
VI. Other organic remain s: spores of Fungi , carbonized fragments of
plant tissue.

A STRATIGRAPHICAL CLASIFICATION OF SPECIMENS

The assemblage of pollen grains and spores disco vered in specimens
examined is very abundant and varied as to ge nera an d sp ecies.

An important component is represented by Sphagnum Stereispor,
(Stereispor.) stereoides subsp . stereoides} , that take to 6 pe r cent of the
total number of sporomorphs. The ferns are represented on the spectru m
structure by spores of the Polypodiaceae tamily ( Laeuigatospor. haardti)
to a considerable extent. Other genera as e.g, Osm un da, ct. Lygod ium ,
Gleicheniaceae famil y occ ur in a smaller quantity . The gym nospermous
microflora takes the greatest part on pollen spe ctrum. It is represe n ted
above a ll by specimens of genera ch arac ter ized by bl adders, i. e. Pinus
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Table 1.
Diagram of numerical and percentual values of spores and pollen grains

Sporomorphs
I

Botan ical aff inity
I

P
I

%

Stereisp or. (Stereispor.) stereoides
subsp. stereoides Sphagnum 110 6,05

Leiotriletes fsp . cf. Lygodium 12 0,66
Trilites fsp. cf. Lygodium 18 0,99
Baculat ispor. qu intus Osmun da 1 0,05
Triplanospor. fsp. cf. Gleicheniace ae 11 0,60
Laevigatospor. haardti Pol ypo di aceae 85 4,67
Laev iga tospor. fsp. Poly podiaceae 56 3,08
Pityospor. microala tu s Pinus haploxylon 274 15,07
Pityospor. labdacus Pinus diploxylon 172 9,46
Pityospor. alatus Picca 38 2,09
Pityospor . fsp. Pinaceae 241 13,25
Cedripites miocaenicus Cedrus 78 4,29
Podocarpidites Isp, Podocarpus 1 0,05
Zonalapollenites fsp. Tsuga 1 0,05
Inaperturopoll. hia tu s Taxodi um 6 0,35
Inapertur opcl l. fsp. Taxo diaceae 22 1,21
cf. Psophosphaera fs p. cf. Lar ix 1 0,05
cf. Sequoiapoll. fs p. cf. Sequoia 1 0,05
Momipites punctatus Myricaceae 61 3,35
Triatriopoll. bituitus Myricaceae 68 3,74
Triatriopoll. fsp. Myricaceae 9 0,49
Momipites coryloides

I
Corylus 9 0,49

Momipites fsp . ? 67 3,68
Triatriopoll. fsp . - Myrikoidn i for my Myr icaceae 7 0,38 ICaryapoll. simp lex Carya 1 0,05
Caryapoll. fsp. Car ya 22 1,21
Intratriporopoll. instructus Tilia 31 1,70
Alnipoll. verus Alnus 83 4,56
Ulmipoll. undulosus Ulmu s 8 0,44
Ulmipoll. fsp . Umaceae 6 0,33
Multiporopoll. fsp . cr . Juglandac ea e 1 0,05
Pterocaryapoll. stell a tus Pterocarya 15 0,82
Pterocaryapoll. fsp . Pterocarya 11 0,60
Tricolpopoll. liblarensis Fa ga ceae

I
31 1,70

Tricolpopoll. henrici Fa gaceae 9 0,49
Tr icolpopoll. microhenrici ? Quercu s 24 1,32
Tricolpopoll. Isp. ct . Cupulifer ae 47 2,58
Tricolporopoll. cingulum Castanca 62 3,41
Tricolporopoll. fsp . ? 23 1,26
Tricolporopoll. pseudocingulum Rhus 10 0,55
Tricolporopoll. me gaexactus Cyrilla 29 1,59

Tricolporopoll. microreticulatus Oleaceae 3 0,16
Tetradopoll. fsp. Er icaceae 2 0,11

Monoporopoll. fsp . Graminae I 13 0,71

Ateraceae Asteraceae 2 0,11

Nymphaeaceae

I

Nymphaeaceae 1 0,05

Forma A ? 3 0,16

P number of grains
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Pityospor. micro latus and labdacus J, Cedrus [Cedripites miocaenicus}
and Picea {Pityospor. alatus } . Other genera as Podo carpus and Tsuga
were found only in negligable quantity.

Pollen grains without bladders representing the famil ies Taxodiaceae
and Cupressaceae [lriaperturopoll, [sp ., Inaperturopoll . hiatus) occur in
a distinctly smaller quantity (fig. 2).

Angiospermous microflora makes generically the most numerous
group. Even in com parison with gymnospermous microflora it is generi
ca ll y more varied . Above all the family Myricaceae is more signifi
cantl y represented cons isting of a nnumber of forms. Other genera and
families are represented by Alnus, Carya, TWa, Rhus, Castanea, Quercus
and Fagaceae.

The mi croflora discovered is most probably a remains of vegetation
from quite irrigated areas with relatively rich fern element. The com
position of assemblage is characteristic for Miocene deposits assem
blages of Baden Age .

Table 1 demonstrates general generic and s pecif ic composition of
pollen assemblage. Indlvidual genera and species are given numeri cally
and percentually.

SYSTEMATIC DESCRIPTION OF THE WOODS
Gymnospermae

Family Pinaceae
Piceoxylon GOTHAN 1905

Piceoxylon arcticum (SCHMALHAUSEN 1890) KRAUSEL 1949
(PI. I.-IV. Figs. 1-17)

1890 Pinus (Larix) arctica SCHMALHAUSEN; PI. II., Figs. 35-43: 17-21
1919 Piceoxylon laricinum KRAUSEr.; PI. 17, Fig. 6., PI. 18, Fig. 9, 10: 241, Textabb. 29-31
1919 Piceoxylon sp. [l a ricinum?) KRAuSEL; Tat. 17., Fig. 5, Tat. 18., Fig. 11 .: 245
1924 Piceoxylon larictnum KRAuSEL ; RUBCYNSKA & ZABLOCKI ; PI. 31., Fig. 1-3:433,

Textabb. 1
1932 Piceoxylon laricinotdes H0EG ; PI. I.-III. Figs. 1-4., PI. IV. Figs. 6-7, Text.

Figs. 1-6: 366-375
1932 Piceoxylon Laricinoides H0EG; PI. V. Figs. 1-5: 376
1932 Piceoxylon ct. larictnoides H0EG ; PI. I. Figs. 1-8: 4-5
1936 Piceoxylon all. Laricinum KRAUSEL ; SHIMAKURA : 27 6
1949 Piceoxylon arcticum [SCHMALHAUSEN) KRAuSEL; 129 , 161
1954 Piceoxylon laricinotdes BEYER [nom. illeg); Figs. 3, 4, 21 : 556-7
1967 Piceoxylon arcticum [SCHMALHAUSEN) KRAUSEL : BUR GH van der J. Tar. XII.

Fig. 3, 5, 6, 8, 9; Abb. 8, 9: 124-7

MATERIAL
The present fossil woods are hemixylite of a light brown colour. They
are fragments probably from a stem, about 12x9x2 em and 12x8x1,5
cm in size. The anatomical structure is excellently preserved with the
ef fe ct 0 some pressure. The annual rings are well markered an rather
Wide, measuring more than 1 mm.
Occurence: Stojcln east of [Indrichuv Hradec, borehole V 105, depth

6,30-6.40 m
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Age : Baden, Miocen
Specimen: No. G 17142 National Museum, Praha

Description

C: The annual r ing boundary is rather conspicuous (PI. I., Fig. 2), the
spring wood is very much compressed and folded (PI. I., Fig. 2), the
summer wood is well preserved and 16 celIe broad. The cross sections
of the tracheids of the late wood are generally angular but sometimes
quadraangular and arranged radially in parallel rows (PI. I., Fig. 2).
Their radial diametr is 43 f-l, their width 35 f-i. Vertical resin canals are
relatively numerous and conspicuous, and are distributed chiefly in the
late wood or in the lately formed early wood in somewhat wavering
tangential bands; they usually occur singly, but sometimes two or three
are arranged in a tangential series (PI. I., Figs. 2,5) . The resin ducts are
surrouded by thickwalled epithelial cells; their diametr is about 145
170 f-l, but also larger and smaller ones. The abietinean pitting of these
thick -walled cells is distinctly visible, in transversal sections as well as
in longitudinal ones. The rays are normal and fusiform. The horizontal
walls of the rays are smooth, sometimes with pits (PI. I., Fig. 4) . The
tangential walls are also smooth. Dispersed wood parenchyma cells
(PI. I., Fig. 5) with dark resin contents can be observed among the
tracheids.
T: There are medullary rays of two kinds, that is uniseriate rays and
the multiseriate ones containing a horizontal resin canal. The horizon
tal resin ducts run in the interior of the broader rays; the resin ducts
a re situated in the middle of the ray; its epithelial cells a re thick-wal 
led. The rays containing the ducts have an elongated spindle shape
which form is particularly characteristic of the recent Larix (Greguss
1967) . Uniseriate rays occasionally become biseriate in part length of
ray cells radially correspond two to eight, usually five or six tracheids ;
rays are separated by one to nineteen, usually three to eight tracheids ;
1-18-27, mostly 2-11 cell s high; 55-80 a little more rays in 1 square
mm; form of the ray cells in tangential section is round, oval or sqarish
with rounded corner, sometimes much elongated, the triangular inter
cellular spaces being usually very clear (PI. 11., Figs. 7,8); their width
5-7 f-l varies to a considerable extent. The scarce parenchymatous cells
with dark resin conten ts, forming by far the major part of the rays, are
some 20 f-l in height, varying from about 15 f-l to about long in the spring
wood, and short in the summer wood, where they may measure only
45 f-l (PI. 11., Figs. 6,7). On the tangential walls bordered pits have not
been observed at all. The walls of tracheids have a very delicate and
dense striation, but real thickenings have not been observed (PI. 11.,
Figs. 6,7).
R: On the spring tracheids there are bordered pits in great number,
equally distributed along their radial walls. In many instances they
form a single row, but it is not uncommon, in the more Vigorously deve
loped parts, that there is a double series ; if so they are strictly opposite
or approximately so (PI. IlL, Fig. 11) . In the middle part of the vear-
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ring there are pits in great numbers, but details of their distribution
cannot be as certained on account of the compression and to disorgani
zation of the cells layers. In the first tracheids of the summer wo od
there are also pits, but usually in single rows only. The pits are circular,
sometimes slightly flattened horizontaly, but never angular . Rims of
Sanio are well developed above and below each pit. or in the double
rows, each pair of pits (PI. IlL, Fig . 11). The tracheidal cells of the
medullary rays are few, forming, as a rule, one row in each end. The
outer wall is thin and much cur ved (PI. IlL, Fig. 14), and it is not den
tate on the inside. The wall between the tracheidal elements themselves
is somewhat curved and in clined, and it sometimes shows a slight
dentation; in relation to the parenchymatous cells it forms an angle
opening towards the surface of the wood. The abietinean pitting is
abundant and distinct an all walls; in the crossing with he tracheids
there are from one to four pits in each field (PI. 11. , Fig. 10., PI. IlL,
Fig. 13.). Wood parenchyma occurs regularly at the periphery of a
layer. They are particularly well recognizable in the radial section,
where they may be found between the summer wood and next year
spring wood. The cross-walls between the parenchymatous cell s are
horizontal or nearly so; the size of the cell varies rather mu ch, th ose
in the row figured measuring, say, from 120 p to 185 p by width of
about 20 p. In other places they are shorter, to even only 85 p. Small
simple pits are observable in many cases, but not always.

AFFINITIES AND DISCUSSION

Consistently with the work of J. van del' BURGH (1973) can be the
above described findings classified as Piceoxylon arcticum (SCHMAL
HAUSEN 1890) in accordance with KRAUSEL 1949. The compariso n
Tables 2. demonstrate evidently that all these findings do not funda 
mentally differ in anatomical sence and so they can be classed with the
following generic description.
Description: Coniferous wood with distinct annual rings and vertical
and horizontal resin canals. Bordered pits on the radial walls of the
spring tracheids, in one row, more rarely in two rows. Tangential pits
very scarce. Medullary rays fusiform, with resin ducts, or linear; a small
percentage is biseriate. Perenchyma of the medullary rays with able
tinean pits, tracheidal elements constantly present, but few. Epithelial
cells of the resin canals thick-walled. Wood parenchyma present along
the periphery of the annual rings. In the crossing with the tracheids
there are from one to four pits in each field .

A systematic comparison of the fossil wood with the extinct (KRAU
SEL 1919, 1949) and modern woods of conifers (TANG 193 3, PHILLIPS
1941, GREGUSS 1955) indicates that it belongs to the Abietoideae of
the family Pinaceae (PHILLIPS 1941) . The woods of the Abietoideae
can be classified into two groups according to the presence of "trau
matic" vs. "normal" resin ducts. As the fossil wood is characterised by
"normal" resin du cts with thick -walled epithelial cells it belongs to the
second group. This group comprises the genera Keteleeria, Ptcea, Larix
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and Pseudotsuga. The genus K eteleeria is featured by the possession
of only vertical ca na ls in the normal wo od. On the other hand the
ge nera Pio ea, Larix and Pseudotsuga are charac teri sed by both vertical
and horizontal re s in cannaIs. Fur the r separa tion of these three genera
on th e basis of anatomical features is rather a dificult task. WATARI
(1 956 J has r eviewed the possible metods an d different views ex presed
with re gard to the separation of those genera . These take into conside
ration the mode of transition from early to late wood, presence or
absence of spiral thickenings in the trach eids, presence or absence of
terminal parenchyma, the frequen cy of biseriate oppos ite pits th e ra
dia l walls of the tracheids, the member of epithelial ce lls sur rounding
the horizontal canals and th e position of these duc ts in r elation to the
two tips of the rays.

Numerous both older and more recent works (H0EG 193 2, SLYPER
1933, BROWN and PASHIN 1940, BEYER 1954, GREGUSS 1955, WATARI
1956, PRAKASH 1968 and others) clearly evidence the difficulty of sta 
t ing microscopi cally the charac te ris tic and distinct features distlnqu l
shing these genera, especially those of Larix and Picea .

Most of the defined and described features are n ot of a great diagno s
tical value, they rather show quantitative than qualitative di ffe r en ces
(a s a number of resin cana ls , number of the epithelial cells surroun
ding resin canals , pits of tracheids, pits of medullary rays cells etc.).
Especiall y concerning fossil woods it is a di ficult task to ascer tain the
ou ter influen ces that can have caused these differences.

However, it seems possible to distinquish the genus Pseudotsuga from
Larix by the constan t occurence of spiral th ickenings in the tracheids
a t least in the early wood. BAILEY (1 909 J showed the sp oradic oc cu
renee of spiral th ickenin gs in the late wood of so me species of Lar i x
and in many specie s of Picea . He further demonstra ted their occurence
both in the early and late wood of Ptcea maximouriczi i REGEL and P.
sitchensis CARR. In view of these fact it does not seem pos sible to
distinquish Pseudotsuga fr om Pi cea sati sf ac torily on the basis of wood
s truc ture.

In view of this rather un satisfactory and inconclusive status of its
identific ation, the foss il wood is assigned to the fo rm genus Piceoxylon
GOTHAN (1 905 ) , the original de scription of wh ich embra ce s the essen
ti a l anatomical fea tur es of the wood.

The genus Piceoxylon GOTHAN it sho uld be Doted was originally in
stituted to include the fossil wo ods of the modern genera Picea, Larix
and Pseudotsuga.

The wood specim en is a typical Pi ceo xyl on as eviden t fr om the above
give n anatomical de scription. When compared wit h the liv ing genera
Larix, Picea and Pseudotsuqa, our specimen shows the greatest resem
blance with Larix and Picea. The presence of wood parenchyma some
times with resin con tents as well as pits of tracheids of spring wood
(small and abundant bordered pits often arranged in pairs J but above
all radial diameter of spring trache ids (0,020-0,060 mm) shows a con
si derable confo rmity with Larix . On the ot her hand , there are some
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anatomical fe atures , as e. g. a great number of un ise riate medullary
rays, that resembl es Pic ea.

The absolute absence of piral thickenings in ra y tracheids excludes
a possibility of Pseudotsuga. Numerous sp ecies of Piceoxylon GOTHAN
are known from Meso zoic and Tertiary forma tions in various parts of
the world. Our spec im en sh ows in substantia l fe atures, the greatest con
formity and resemblance am ong all the known descri bed fossils of
Piceoxylon, with Piceoxy l on laric in um KRAuS EL (1919) and Piceoxylon
taricinoides (H0EG 1932 , BEYER 195 4 ) and Lar i cioxylon noqradense
GREGUSS (19 67) . The anatomical comparison of th es e founds can be
distinctly seen on Table 2. At th e same time it can be sta ted that the
examined wo od re sembles rather Larix than Picea .

Evide nc es:
1. Transi tion between spring and summer wood is contras ting.
2. The cells of wood parenchyma are pr esen t in all annual rings in
many places even fill ed with redbro wn to brown res inuous fill ing .
3. A sm all nu mber of simple pits in cross sect ion , though the fac t does
not exc lude Picea , it substantia tes our hypothes is that our specimen is
ei ther Larix or species very resembling Larix, becau se just Larix has
usually a smaller quantity of simple pits than Picea.
4. It has neither spi ra l str ia tion nor heli cal thi ckenings.

In spite of the considerable resemblance of our wood and Larix it can
not be positively pre sumed that a closer affinity with a species resem
bling Picea should be excluded especially when con tex is not acces sible.
The sudden tr ansition of annual rings can have been caused by ecol og ica l
changes, and so me other obscure anatom ical features (pits of cross se c
tion) were partly obliterated during the pro ce ss of fossil isation . For
these re asons and in spit e of s light anatomical deviation (t he struc ture
of medullary rays) the author classis the examined wood with Piceoxylon
arcticum (SCHMALHAUSEN 18 90 ) KRAUSEL 194 9.
Note: From the Sarmatian of Nograds zakal Hunga r ian desc ribes P. GRE
GUSS (1967) finding Lartcioxul on noqradense (Plate L XXXVI, Figs. 1
6, 97- 98) and from Lowe r Pannon ian - occ urence Megyas z6? Laricio
xy lon sp . (Plate LXXXV!. , Figs. 7-9: 98-99). In the firs t case, according
my opinion , th e mentioned descr iption is not sa tisfactor y and the author
is not quit sure about the authorization of the new genera. Thers' even
a problem if the specific diagnosti c is entitled to eliminate a new
species. The described anatomi c features correspond with the Piceoxylon
arcticum (SCHMALHAUSEN 1890) KRAuSEL 1949 as far th e more nu
merous pits in the cross fields [fours to sixes, possibly by eights , ge ne
relly in 2 rows - GREGUSS, 1967: 98 ).

I don 't discuss in this paper th e botanic rela tio nship of th e Greguss
species.
In any case Laricioxylon noqradense GREGUSS de serves a systematic
and nomenclatoric attention.
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Table 2.
The anatomica l comparison of genera Pic eo xylon
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SUMMARY

Polen spectrum of the specimens examined preserved remains of swamp
forest vegetation with relatively abundant undergrowth of fern and bryo
phytic flora. Most of the found genera and species a re of Baden Age 
Middle Miocene. A similar assemblage of pollen grains and spores was
found also in the sediments of the South Bohemian basins, but above all
in the Mydlovary series of strata [Tfebofi basin). The differences in oc
curence that are evident in co mparison of these two spectra, were most
probably caused by different ecological conditions.

The assemblage of pollen grains and spores the examined locality
being com pared with that of the Ledenice series - upper Pliocene, there
can be seen a distinct difference. In our examined sediments there were
found typical Miocene elements quite commonly occuring and in a consi
derable quantity, e. g. Momipites punctus, Triatriopoll. bituitus, Tricolpo 
poll. henrici and microhenrici. Tricoloporopoll. cingulum and pseudocin
gulum and others. Another difference is in the occurence of herbs (NAP) .
The herbs of the Ledenica series are present in a great number and in
many genera and species. The specimen of Boneti ce locality (N. GAB
RIELOVA 1970) showed only sporadic mono porous pollen grains of grass
and the family Asteraceae. The agreeing oc curence of microorganism
ca lled by N. GABRIELOVA "Form A" is also an interesting fact.

The results of xylotomical examinatiqns entrely correspond with fin 
dings of plant microfossils and help to complete the image of that time
vegetation.

On basis of these fac ts th e studied specimens can be compared with
the sediments of the Mydl ovary series and stratigraphically classed with
th e Baden Age - Middle Miocene.

Translated by D. Cer no hors tca
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Fig . 1.

2.

3.
4.

5.

EXPLANATIONS OF THE PLATES

PLATE I.

Piceoxyl on arcticum (SC HMALHAUSE N 1890) KRAuSEL 1949 . Fossil wood in
natur a l size, a part of drill care.
Piceoxylon arcticum (SCHMALHAUSEN 1890) KRAuS EL 1949. Cro ss-sec ti on of
the fossil wood with distinct annual r ings and res in cana ls , x 50.
Larix decidua. Cross-section of the modern wood, x 50.
Piceoxylon arcticum (SCHMALHAUSEN 1890) KRAuSEL 1949. Cross-section,
details of the cells of the medu ll ary r a y, x 180.
Piceoxylon arcticum (S CHMALHAUSEN 1890) KRAuSEL 1949. Cross- section,
detail of the late w ood with two vertical resin canals, x 180 .

Photographs by D. BREZINOVA

PLATE II.

F ig . 6. Piceoxylon arcticum (SCHMALHAUS EN 1890) KRAuS EL 1949. Tangential s e c
t ion showing uniseriate medull a ry rays and a fusiform one. The dark contents
of some of the CAlls are pl a inly vis ible. x 50.

7. Piceoxylon arct icum (SCHMALHAUSEN 1890) KRAu SEL 1919. As fig . 2. One
medullary ray with a re sin ca nal, x 180 .

8. Piceoxylon arcticum (SCHMALHAUSEN 1890) KRAuS EL 1919. Details of th e
ce ll s of the biseriate medulary ray, x 420.

9. Pi ceoxylon arcticum (SC HMALHAUSEN 1890) KRAuSEL 1949. Details of a
medullary ray in a radial sect ion of t h e stem. Parenc hy matous cell s with
poorly visible pits, x 190.

10. Pi ceoxylon arcticum (SCH MALHAUSEN 1890 ) KRAUSEL 1949. Radial s ection,
de tails of th e cross fi e lds w ith 1- 5 pit s in ea ch fi e ld, x 190.

Photogr a phs by D. BREZINOVA

PLATE III .

Fig. 11. Piceoxylon arcticum (SCHMALHAUSEN 1890) KRAUSEL 1949. Radial secti on
the tracheids of the spring wood showing the bordered pits arranged in 2
rows With bars of Sanio dlstl u ctly seen, x 180 .

12. Lar i x dec idua. Radia l seoti on of the modern w oo d, x 180.
13. Piceoxulon. arcticum (SCHMALHAUSEN 1890) I{RA USEL 194 9. Ra tlilll sec tio n

sh owing the d etails of th e cross field s of the r ays wit It 1- 2 th e a luet tu ea n
pits, x 420.

Picco xuloti arcticum (SCHMALHAUSEN 1890) KRAuSEL 19 49. Det a ils of the cross
fields of the rays w ith rest of ray tracheids, x 560 .

Ph otngr uphs by D. BREZINOVA

PLATE IV.

Fig. 15. Piceoxulori arcticum (SCHMALHAUSEN 1890) KI{A.USEL Hl49 , x 420,

16. As Fig. 15. Details, x 560 .
17. Piceoxylon ar cticum (SCHMALHAUSEN 1890) KRAUS EL 1949. Radi al sec-tion,

details o f the cross fields with pits and the horizontal resi n canal , x 180.

Ph otogr aphs by D. BREZI NOVA
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PLATE V.

Fig. 1,2. Laeuiqatospor, haardti (R. POT. & VEN.) TH . & PF.

3-6. Laeuigatospor fsp.

7,8. Laeoiqatospor, haardti (R. POT. & VEN.] TH. & PF .

9,10. Stereispor. [Steretspor.] stereo ides (R . POT. & VEN.) TH. & PF. subsp. stereo
ides W. KR.

11. Trilites fsp.

12,13. Pityospor alatus (R . POT.) & VEN.] TH . & PF.

14. Pityospor. fsp.

All photographs x 1000
Photographs by D. BREZINOvA

PLATE VI.

Fig. 1. Pityospor. [sp.
2. Pityospor. alatus (R. POT.] TH. & PF.

3. Abiespoll. absolutus THIERG. (non in RAATZ]

4. ef. Abiespoll. fsp .

5,6. Tricolpopoll, fsp.

7. Multiporopoll, fsp .

8. Spores of Fungi

All photographs x 1000
Photographs by N. GABRIELOVA

PLATE VII.

Fig. 1,2. Abiespoll . ef . absolutus THIERG. (non in RAATZ]

3,4. Trieolpopoll . Iiblarensis (THOMS.) TH & PF.

5-7. Tricolpopoll. fsp.

All photographs x 1000

Photographs by N. GABRIELOVA

PLATE VIII.

Fig. 1, 2. c]. Abiespul/ . absolutus T H IE RG. (non in RAATZ)

3,4. Tricotporopoll. cingulum (R. POT.] TH . & PF .

5,6. Truitrtopoit . bituitus (R. POT.) TH . & PF.

7,8. Triatriopoll, fsp.

9, 10. Tricolpopoll. [sp ,

11,12. Intratriporopolt . i nst r uct us (P . PO T. & VEN .) TH . & PF.
13,14. Momipites punciacus (R . POT.] NAGY

15. Alnipoll. oerus (R . POT.] ex R. POT .

16, 17. Lntratriporopoll. instructus (R . POT. & VEN.) TIL & PF .

18, Hl. Ulmipoll . [sp.

All photographs x 1000
Photographs by N. GABRIELOvA
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