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Organogenic deposits at Zbsjno by Przedbérz, -
western slopes of the Holy Cross Mts, and their
bearing on stratigraphy of the Pleistocene of Poland

‘Odranisn (Riss I) Glaclation st the depth intetval of 2.5 o 40 m at
the western part of ZbSino village by Przedbérz, western slopes of the
" Holy Cross Mis, Central Poland (Text-fig. 1). Lithology and palynology
: ptMedeposits(mTe:t-ﬂg.z)wereqtudiedbythepramtauthon;
a sample of the underlying silt (depth of 5.5 m) was dated by W. Stafi-
bka-Prbszyfiska and Docent M. Prészyfiski with use of the thermo-
luminescence method.
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GEOLOGIC SETTING

’.l‘her'e_arealiundmtgeo]bgieal data from boreholes plerced -at the
westmﬂmesgtthe-ﬂdyﬂmuubﬂhat'pmitadetﬁledl_ﬂhuh-aﬁ-.
gra:iﬂelntawetlﬁonoithe@mhermrydepostﬁintbatarea(beds
1—26 in Text-fig. 2).
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. pozition of the locality in Poland .
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Cross Mts in form of isolsted patches (Lindner 1971, 1078; Grrybowski 107%),
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1979). This erosion is evidenced in the Investigated area by deep paleo-
of which Hes some 80 t0 8% m below the present-day earth
€ all of them the pre-Quaternary substraie (Texi-fig. 8).
paleovalleys of Early Mazovian age were flllsd with alluvial gands and
in total thickneas (Bed B)dwin‘ihapoat—opﬂmumpaﬂnt

i

'Intheuppuputdtﬁ:nﬂuvlﬂuqmuﬂwﬁeﬁm‘&ﬂmmmﬂm.

Pleces of wood and atrongly weathersd pebbles of Scandinavian rocks have been

recorded in this alluvial sequance at Podlesie by Radoszryce (Crarnocki 1850).

Onlythaupperpnrtotthhﬂeﬂeﬂhubeenmchedbythehuehole_zwjml
of

the Holy Cross Mts, the alluvial deposits of Laie
azovian to Rarly Odranlan age are overlain by a thick silty-sandy segquence
and redeposited loessy materisl (beds $—1I1). These
sodiments accumulated partly due to a slope displacement and partly in exiensive
the advancing icesheet of the clder pre-maxiraum,
Glaclailon. Presumably, this was the same

»
:
:
:
E

ﬂldﬂmnhmdlmdsmhhdwﬂhm
The sandy-silty series Is overlain atZrehranthﬁjno(lnTe:t-ﬂzslandal
by & few meters thick alluvial szands and fine gravels Interbedded with silt
the section, by oxganogenic deposits ranging
up to 2 m in thickness (bed 13). This seguence iz in turn overlain by a few
sands and silte of fluvioglaeisl and ice-dammed Iacusirine
area between Cls, Zycéhy, and Podlesle (see Text-Big. 1).
sediments are probably attributeble to the Krzna Stadial (Rithle in:

of the Redomka Stadial (Lindner 1871),
(bed 15). In fact, it overlieg directly the
sbove mentioned orgenogenic deposits at Zhéjno. Here and there, fragments of
wooden trunks smoothénsd by the ice oceur in thig Hil,

The iill of the EKrezna Stadial is overlain by giits and varved clays (bed 18}

Glaclation (Lindner 1871). Fluvioglacial depositd preserved st the fop of the
Iatter tiil (beds 1§—20) aere related in origin to the retrest of the icesheet of
the mazimum phass. The post-maximum phase is represented by a successive
till, transgressive from the west (bed 21), along with ihe overlying frontal-
-morainic deposits (bed 22), outwash sediments (bed 23), and fce-Gammed lacusirine
silts (Laskownka-Wysoczafiskn & Nunberg 1081), exposed all of them st Starze-
chowlce {(ef., Text-fig. .1). )

The further reireat of the icesheet of the Odranien Glaclation and -still
mmmmphomeﬁemmmnﬂededmmeinwsﬂptedmmﬂnu
by erosion and subssquent sedimentation in valleys (bed 24), slope displacements
(bed 25), and dune formation (hed 28) persistent alse during the Holocene.
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Jozefow | Turowice - Starzechowice ZB(')JNO_

NIAN (MINDEL I)

STOCENE) to PODLASIAN (GUNZ/MINDEL I) INTERGLACIAL: 2 sands interbedded with gravel of local rocks; NIDA
duum) sands and

. 1 pre-Quaternary rocks; PRE-GLACIAL (PROTOPLEIL ) .
SANIAN (MINDEL II) GLACIATION: 4 sands and ice-dammed gilts, 5 till of pre-maximum phase, 6 interphase (resi
(RISS I) GLACIATION: 8 alluvial sands and gravels

GLACIATION: 8 silts with pebbles of local rocks;
gravels, 7 till of maximum phase; MAZOVIAN (MINDEL II/RISS I) INTERGLACIAL to ODRANIAN
ODRANIAN (RISS I) GLACIATION: OLDER PRE-MAXIMUM (LIWIEC) STADIAL: 8 ice-dammed silts. and sands, 10 sands and ice-dammed and loess silts, 11 silts and dusty sands
interbedded with varved clays and loess delluvia; OLDER (ZBOJNO) INTERSTADIAL: 12 alluvial sands interbedded with sit and gravel, 18 peats, peaty clays and silts, and humus
sands; YOUNGER PRE-MAXIMUM (KRZNA) STADIAL: 14 fluvioglacial and ice-dammed sands and silts, 15 till; YOUNGER (PODLESIE)- INTERSTADIAL: 16 silts and varved clays;
20 fluvioglacial sands and gravels, 21 till of post-maximum phase, 22 end-

MAXIMUM (RADOMEA) STADIAL: 17 fluvioglacial sands, 18 till of maximum phase, 19 fluvioglacial sands,

. ) : -morainic - gravels and sands, 23 fluvioglacial sands
.EEMIAN (RISS II/WURM) INTERGLACIAL to VISTULIAN (WORM) GLACIATION and/or HOLOCENE: 24 sands, gravels, and muds; VISTULIAN (WURM) GLACIATION to HOLOCENE:
) ’ 98 soliflucted and delluvial sands, loams, and debris, 26 aeolian sands :
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POLLEN ANALYSIS

‘ Nirieteen samples were taken every 5 cm from a continuous core
indudingthecrganqgenicdqwqitamurdednthﬁjnoZatthadepth
i:;tervalotz.sotosﬂbm.Thesampleswmpranedwithapplicaﬁun
of the acetolysis method of Erdtmann. Three o five hundred pollen
grains of irees and associated herbs have been identified in each semple.
The palynological diagram (Text-fig. 4) has been computed relative o
ﬂ:etotalnlmﬂ)erbtpollengraimemhsivethepolypodiaceaﬁm

The results permit subdivision of the investigated section into three
floral phases the middle one of which is bipartite and representative of
warmdimatir;condiﬂpm.whﬂetherunﬂnimtwoarelndiwﬂveof

aeooli_ng.

PHASE I
.- The specira are dominated by Pinua (84—04%) associated with Beiula (up
to- 8/s), Quercus {3—6%), Corylus, and very rarely also Soliz. This is indicaiive
of predominance of the pine foredt with sparse brushwood of Beiula and Corylus.
The peat bogs were dominated by the Polypodiacese,

- The contribution of Pinus decreases down to at most 19%, while the confribu.
. Hion of thermophilous deciduous trees, especially Tilia cordata and T. plaiyphylics,
mwmmh#l&m:mmmchm
(up to 10%), Alnus (up to 18%), and Corylus (up to 8%), and mivor amounts of
Hua(ﬁphfmmmummnlpectrnmmﬂmﬁveptmdomlnmmd
the lindem-hornbeam forest intercalated with Pices and Quercus and with
a brushwood of Corylus. The unusvally high contribution of Tilia Is suggestive

the

conditions.

The contributioniof' Tilia decreases down to &t most 30%, .whereas the
contribution of Alnus, Carpinus, Picec (up to 18% each), Corylus, and 'Pinus
(up to % each) increases. There appear also herbs (up to 3%), while Quercus
gradually disappears. These specira -are indleative of thermophilous deciduous
frees having heen replaced by Ficec associated with Pinus and Alnus, with
Corylus persistent in the brushwood; this points to m considerable coolineg: and
& maintenance of wet conditions. -

PHASR 11

The mnﬁibuﬂonot?lmnndﬂuanpidlyinﬂealqs (ap o 70 and 38%,
respectively) simuitaneously with the appearance of Beiula and 4Abies {the latter
up to' 2M4); whereas Tilia, Carpinus, and Corylus do gradually disappear from
the spectrs. This is indicative of predominance of the coniferous forest dominated
- by Pinus. assoclated with Abies and Piceq, which poinis. to & further: climatic
deterioration.
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. The palynological analyais demonstrates that the organogenic deposits
-of Zbbjno represent a complete climatic cycle including a distinet
optimum phase both preceded and succeeded by a cool phase. The
optimum phase }s unique in unusually large amounis of Tilia pollen,
the characteristics of which may be of more than only local significance.
The order of the recorded climatic changes and the uniqueness of -the
observed floral succession mske unreliable any comparison of the
investigated sequence to-other interglacia] section of Poland.

The organogenic gggﬁgﬁn&u&.
EEEEE%E Boréwko-Diutakowa 1
1979). Not only an increase in contribution of T#lia occurs there at En
climatic optimum, but also the successionil pattern of Picea, Abies,
Alnus, and Carpins resembles the investigated section of Zb6éino. This

Hn&oﬁogﬂﬁ.?iﬁu’#ﬂhﬁ?ﬁ as well as with
the occurrence of Betula and Corylus. It is however to be noted that
EEE&@S_R& Marantéw were atiributed by Boréwko-
U_ﬁnwpanassusvsﬁmg%nﬁﬁoo&«g
(Witrm) Glaciation.
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. The floral succession at Zbh6jno inay also resemble that one observed
by Dr. J.' Niklewski in silts undetlying the till 'of the Middle-Polish
(Riss) Glaciation at Dgbrowa on Czarna Sulejowska (cf- Grzybowskl
1872). The organogenic deposits from Stare Koszary by Kowel (Byelo-
russian SSR) investigated by Professor J. Bobrowska may also show
aaim:larmtlgmphicpostuonandﬂomlm (¢f. Karaszewski
& Rithle 1876). Large amounts of Tilia pollen, so typicel of the sequence
of Zbbino, have also been recorded in organogenic deposits supposedly
underlying the Middle-Polish till at Monki in north-eastern Poland

(Dr. Z. Janczyk-Eopikowa, personal communication).

CHRONOSTRATIGRAPHIC POSITION

The geological and palynological data on the organogenic deposits
from Zbédjno, as well as the thermoluminescence dating of the underlying
gilts (TL = 388,000 BP) demonstrate that these deposits represent a con-
siderable warming during the anaglacial pari of the Odranian Glaciation
(Text-fig. 5). This warming was preceded by a cool period responsible
for the accumulation of the upper part of the alluvial sediments that
fill paleovalieys of Mazovian age. According to Rbékycki (1973), thet cool
peﬁodhrepreuntedbythe%dandtomtherodmccumﬂnﬂmcydes
obuervedintheva]leyao!pte—thﬂaandme—Pﬂieaammgothas.
'Theorganogmicdepositsmuerwdatthetopdthethirdcydentl
Barkowice Mokre indicate that the respective warming favored develop-
ment of mostly coniferous forests (Sobolewaks 1852), The nature of the
alluvial deposits of the fourth cycle observed at Barkowice Mokre and
especlally at Witaszyn, where they Include at the top some eilts with
& fossil flora investigated by Professor A. Srodof and Dr. M. Golgbowa
(in: Ciuk & Rithle 1952), demonstrates that there was a cooling or even
an jcesheet advance north-west- of Warsaw (Rééycki 1972, Rihle
1873) during the older (bipartite) pre-maximum stadial of the Odranisn
Glaciation for which the name Liwlec Stadial is here proposed (Text-
-fig. B). Thiscoollngiurep‘ea-tedbythemmﬂatlonoisub-ﬂﬂ
aandsdatedwiﬂlusao!thennolmjnesnememethodﬁorﬁz.DOOBPm
thesectionnthchoukonK&mienmrim(Llndner&PrdnyﬂalleB)

Theearliestpartn!the%anhnﬁhdaﬂmmybeaﬂme—litho—
logmlequivalentoftheuppupartdtheshahdeﬁgmtedasthe
"Likhvin 2 = Lhy” (453,0001062,000 to 349,000 45,000 BP) in the inter-
glaclal type section at Chekalin on Oka (Sudakova & Aleshinskaya 1974,
Dreimanis 8 ai. 1978, Zubekov 1878), as well as of the sirata repre-
sentative of the Fuhne-Kaltzeit in the section at Pritrwalk, East

Germany (Cepek 1887; Cepek & al. 1975; Erd 1978, 1978).
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The organogenic -deposits of Zb6ino and the underlying ailuvial sands -
are then to be regarded as representing a later and more distinet
warming, supposedly of interstadial rank (Zbojno Interstadial). This
warming is represénted at -Witaszyn by en erosion cutting a dozen
meters thick ellty set, and accentuated by the sands separating the
beds 5 and 7 in that section (R&éycki 1972). Those sands are overlain
by éhe 81 of the younger pre-maximum stadial of the Odranian Glacia-
tion, the Krana Stadial . (Text-fig. 5), the position of which is weil
established owing to the palynological localities of Podgérze, Romandw,
and Podlegie by Wykmierzyce (Jurkiewiczowa & al. 1978).

Outside Poland, the organogenic deposits from Zbéjno may be a time
equivalent 1o the strata dedignated. as the “Likhvin 8 = Lhy” (336,000::
+41,000 to 318,000+33,000 BF) in the section at Chekalin (Sudakova
& Aleshinskaya 1974, Dreimanis & al. 1978, Zubakov 1978), and to the
sediments of the Dimnitz-Warmzeit -of Pritzwalk (Cepek & al. 1875;
Erd 1973, 1878),

" Chronostratigraphy | N S
=1 .Ruaomk'é ’ _ ,W -
Ez Sl't_ldiul . 3 iety Pioir
1" Podlesie
“Q-L " Interstadial | | ® Fodlesie
g Krzna_ 2k :
g Stadial _Em:m
O : :
| Zbdimo TP
g nterstudial | ==————— = _ @ZBOINO
-
o Liwiec === 0= = = Wita:
8 Stadial ===Z-__& _:_r_ko;gi_scz:lhokm
- MAZOVIAN R ——
INTERGLACIAL | =====m— ‘I, |szer¥;ee
(Mindel I/Riss]) | ———=—=——-- 2roseze
SANIAN .
~ .GLACIATION
(Minclel B)
g B blﬂmpﬂﬂpdﬂmdthemwmmmaﬂvetouther

uuanouniedeposltlotthewutmslo of the Mis the t
R wteg) L Croms 1its snd the exten



ORGANOGENIC DEPOSITS AT ZBOINO ‘161

Tliemm'vianlnterglacialu.('fext-ﬂg B) shotild then be represented
bytheerosionatthee&naﬂcopﬂmumandtheﬂrsttosemndm
-accumulation cycles (Rokycki 1964) along with the post-optimum
organogenic deposits, e.g, those found at Olazewice (Sobolewska '1956).
The organogenic deposits from Podgérze by Wy.imierzyce (Jurkiewiczo~
wa & al. 1973) and the floristic-equivalent deposits from Ferdynandéw
(Janczyk-Kopikowa 1875) are to be atiributed to the opiimun of :the
interglacial. This interglacial part of the widely nveant interglacial period
is then equivalent to the “Liichvin 1 = Lh," (458,0001 56,000 BF) of
Chekalin (Sudakova & Aleshinskaya 1974, Dreimanis & al. 1978, Zu-
bakov1978) and the Holsteln-Warmzeit of Pritzwalk (Cepek 1867; Cepek
1867; C@d:&al 1975 Erd 1973, 1978) T

aretobeathlbu‘bedtotheZbdjnoInbershdmlmtheanagla

of the Odrandan Glaciation (Text-fig. 5). ‘This conciusion 1Is
corroborated by the recent dating of the till of Konin area with
of thermoluminescenck method (286,000—276,000 BP; W. Stafiska-Pré-

szyfeka & M. Prészyfiski, personal communication).
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1 ICH ZNACZENIE DLA STRATYGRAFiI' PLEJRTOCENU POLSEX

(Strenczenie)

Przédmiotem pracy jest analiza osedéw organogenicsnycli napotkanych w Zhoj-
mmmmm:—mmmmquﬂmmmommn
Z analizy -palinologicimiej (fig. 4) wynika, e osady te reprexentiijy:pelny cykl
mm:mmmmmmwm
na poczgtku i na koficu profilu. Odtworzony obrax sukcesli rodinnej wykazuje
daleko idice analogle z profilem Marantowa kolo Koning xaliczanym dotychezas
dohtuﬁadhhmmwmuzmmmﬁﬂgnm
okros interstadiainy (Interstadiat Zbéjna) oddzielajgey "w obigbie anaglacjaine
mmmomms)mmmmmmnmmpm
jacego ' go ochlodzenia {t). stadisdu Liwca), mmaczonego dkumulacly trzeciego
iamﬂocyﬂumd&wmmchwohrthedounsopﬂmuminmdm
mazowiqckiego.
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