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Oiganogenic deposits at Zb6jno by Przedb6n:, 
western slopes of the Holy Cross Mts, and their· 
bearing .on sttatigraphy of the ·P1eistocen,e .of Poland 

Orpnogezdc d..,..u. have hem zeaoI'dal 1Ie1oW the tBl of tilt 
. 0draJWm (RIaI l) GlacIatloc· at the dspth interval of 2.6 10 4.0 JIl at 
the wwtem part of Zb6jDo vUlqe by Pmldb6rz, weltam.1I1ops of the 
Boq en. .. Central PoIIIId (Tat4i;. 1). U1:hoiotD' 8JId ~ 
pi tJJ.e depoRw <_ Tut-fIg. Z) were lItudled by the prl!llam autbon; 
• lBDIple of '!he lIIDder11iDl tdlt (dePh of· 11.11 ID) ". datacI by W. Btata_-PtWz,twa aDd Dociem If. P.riaz)AIIId wHh UI8 at the 1Darmo
IllD1lDtllceDl"e. method. 

AcImoNIIltfuo_IA. 'l'be alltllam aft IDdeblood to ]I(, ~W1ccb,"""ksc., Dr. 
Jt. ~.idi:I, UIII Dr. Z. 14!!JP"'IIIl fDr balp ID tile DIld UId add •• ·_1I:; 
to w. .....-Pr6a:i 5 h aDd DooeDt K. Pr6u:i:6JJd. far tbB!no1ttiil' _ .... 

. daUac; UId to Dr. K. ZI·mMfJ .... T ... ."dlo, Dr. Z. .J_~B:opfkowa, DoaeDt 
K. Do JIU'M!ecb, UId Pzor.i.ar A. G. 0Ipek fDr &cuodcm UId ~1pM ....... "*Ia . 
A pam fram ·tIIe CammI..- fDr Quat11rDar7 Br ch CIf tile PolIIII A.dem, 

. CIf 8c!_ la ~ uIaIowlecWocL 

• 
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GZOLOOIC Bitl liNG 

n.e are aiWmdmt .eoJOpwJ data frIm boreboIes plBoecl ·iat the 
weltlll'll i1ope. pt the Baiy era. Mill bt 'penult a datailed lHhaeb:aU- . 
papbSc Intetntatkm ~ 1Ibe QuaterDary depoll1B In that cea (bedI 
J-H iD Tat-fi8. I). 

'DIll oIdM _ lIeN ....... ~ wWa paftl ...... or a.J bui 
DOt ........ n.9Iul material (bed. J). ~ to .J~ (1811), u-e IDQ 
lie IftoIIIItUl "epwIIe bui -....... (1JII, ~ 1111) 1d'Iidbu. tIMm ID pmt 
to u. pnme*n (GIarIIISudel J) 1DIw ....... ' 'DIll _~ ..un 44 ... wW! 
pebb181 or local mat.lal (be4 " .. pzuGll U. m"'"'m (MlndeJ ~ GJaeIatIaa. 
HI&Mr III U. -uaa. tbIn· ___ uiI om. dIIpaIIied III Iae d mM'! laB 
~ 4) ID traal or u.' '·t or u. &aim ~, Il) m s 

; '!ps 'DIll 8udm 
Glaclatllm ,... ~ ~ III ... Bob' ea- II1II, u It 18 md!tDclcl b1 
_ dtIIIDct an InwI8 u. kIww or wbIeh I", nta u. 1ft rezlmum pbua 
(bed ." wIdIe u. vPPR _ I", ' U. awzba_ pbue (bed f). 'DIll 
ID-"d lUll!! aDd paftla (bed I) l ... a.DI lID !DteqIbue JI8IIod O:JndDft 11171, 
1I'n), . 
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Ta. dIIawooed Q-terIIuT depcMlu accv at tile -mu IlopH of tile-~ 
Cr_ lIu ID ·farm of: llalatl!d pUcbu 0'......... ~ 111'18; a...,bowild ~. 
TbIa la due to a _01' Ne........ daiIDI u. PEa ,,1Iwum pen of U. 
11....... IIIJDdeI U/BIII' J) ~1 IIfIIIc1ed b7 tbe 118C1tectaalc mci98mezda 
tIfQII9IaD pbue of ...... 1171), U. latter _-.Iq' been.... IS. DIIMU7 
ID ad UJ)IIft of u. JI!akII- PoIIab VpIadI aDII JI1IS..PoIIab ~ (BIIra-
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1:1II1II, ___ ... po!Im ~ . 



1111 : L .l&WDiI_ 6· .. ~zntu.A. 
.. 

DIedra 1l1'li). '1'bIa ~ la ...... den .... In tile IDvutipted .... lIT deep paJeo
val\eJI tIuI boHom CIf wblch lIa ICIIIIII 10 to III m below· tile prelomt-da7 eu1;h . 

IUIfaoe, I.e. ne .... 'n' all CIf tbInn tbe pN-QuatllrDAr7 wbmate rrezt-4 I). . . 
'l'be palecJvall8n CIf .... 17 IIuovIi!n ... ... !IlIIId with alluvial and. and 

.... veIa up to ao m In total th1ckn·o (IIe4 I) durlnl tIuI paot-optbnwn part <if 
tbe IfUnvta In~ and at tbe beIfnn!nI CIf tIuI OdraDlan (IIIu lJ GIacIa
tIaII. a.,pn .... dapodto baft beeD preoerved In Seww'n6w .... (al. Tl!zt-tJ&. 11 

·111 the upper part CIf t:bII aIluvIaJ. oequenae (.Jurklnrlcmwa· .. ...m........ 11101. 
PJaeu CIf wood and .traaA" _tbwed pebbIH CIf Scandlna9llm rocIa! be ... been 
racardI!d ID t:bII aIluNl oeq.- .at Pndlelle lIT· Badoa;rce (CDmacId. 1110). 
0nl7 the upper part CIf t:bII __ bU been reacbed lIT the bonbole Zb6jno 1 
<- 'l'at-tJ&. I). . 

AI: tbe 'weItem IIopM CIf tile Bob" Croa Mto. tile aIl~ depoato CIf Late 
MuovIan to .... 17 0dranIan ... .... onrlmn lIT a thick oIIQ--and, ~ 
Intwmlated with vaned cIQo and recIepoIltocJ ~ matllrlal (bedo ..... U). TbaIII 
oedlnwnto aCCDll1lllated partl7 due to a Ilope dIopIacement and partl7 ID atenot ... 
1ce .......... 'HI labo In frnnt CIf tile advanI:InI 1C6Ibeet CIf tIuI Dicier pra-mezlmum, 
I.t(. Llwlec Eltadlal CIf tile 0drauIan 1;J1aclatian. Pruumab17. t:bII .... the _ 
~ that caUllld tIuI formation. CIf tile Lower PlUca Lab IlI6*JcId II1H). '1'bIa 
l1li_ la repreoented In tile oecUon Zb6jno 1 lIT a .. "",-oUt) oeri8I. wlth 

. a cia) intercalation, 1"11IIIIIIII In depth tram ILl t!I All ID, overl1InI u., Inter-
IIac:lal ..... velo and oando Intercalated with .... ftI. . 

'!'be 1UId7-oUt) IIIrleo la _Imn at ~ and Zb6jno (lee TI!st-fIII 1 and I) 
b) a faw meten th1cII: aIluvIaJ. undo and fine .... veIa IDtIIrbeddad with lilt 
and .... vel (bed U) and bIIber In tbe oecUon, b7 or ........ dapodto ruaIDI: 
up to I m In tblcknuo (bed 13). '1'bII oelluenCe 11 In tam _Imn b) a few 
meten th1cII: __ CIf Iando and IIlto Cl! fluvIoIIac:lal and lce-Aunmed IacudrlDe 
orIIIn (bed 14) In tbe ..... batwWiIL C!o, z,cJI). and l'c!dlUIa . (Ne 'l'ezt-tJ&. 11. 
'!'be latter oecllmlmte .... probab17 attributable to tile Krma Stadlal .(Jl1IbIe IR: 
J .. 1dIrwiczowa • aL 111'11).. '1'be till CIf the Krma Stadlal, iDtazprelood prevlOUII7 
a. 1'IIprewntfn, a pre.:m.z!mo,un pbau CIf th8 Badamka Stedlal (Undn.., 18'/11. 
utendi all _ tbe JnveaIIpted US (bed If). In fact, it Oftrllu dl1'llctb" tile 
abova mentiClnecl ozpnopnlc depoGto at Zb6jno. a..e and tIuIre. tralmlnto CIf 
wooden trunb eznootII8ned b) tbe.1ce occur In t:bII till. . 

The till CIf tbe Krma ~tedlal la cmrlmn b) IIlto and vaned cIa7I (bad 11) 
In tile euIem part CIf the Invutllatecl area. '1'be latter .dIznenb ropreoent the 
PadJeoIe IntentadIaI. docnmwnted ~"""'IJ, at W~ (IIamIkowa I,,: 
Jurldewlczowa .. aL 111'/1). Tba -17Ina flu9lollaclal and. (bed 11)· and UIl 
(bed 11) repreoent the mu:lInam pllaoe CIf ~ l'ai!omIrw Stedlal CIf the 0cI1'IInIan 
Glaciation (Undn" lr11). I'luvlnllac:lal depoGti _nd at the top CIf tIuI 
latter till (beds IP--111) 81'11 related. In orIIIn to tba ratreat CIf the k:ubeet CIf 
tba IIIIISImwn phua.. 'l'be .J!IUImwn pbaoe la reJll'll8Dild b) a IlICCIIII.n 
til1, \:ransIrUII.n tram the wut (bed 11). aIonI with tIuI -17Ina frontal
-IDD1'IIInIc dapodto (bad 21), outwuh ..... menle (bed 21). and Iae-dImJned IaCUItrIne 
allto (Laakcnnlra-W,_6 ...... NWaber, 11181). apooed all CIf tbInn at Stone
cbowJce (et. Tezt-fI&. .1). 

fte turtber retreat CIf tIie tce.beet CIf the 0dranJan GlaclaUan and·1UII 
'CIIUIIV morphopneUc pro_ ..... 1'IIfIeeIed In the· InvaaUpted areiI. maInb" 
b) erDIIoD and IUboeQuent oedlm'IDtatlon. In ...ue,1 (bed 24). IIope dlllp'ecemenb 
(bed IS), and· duna formation. (bed 11) penIItont also durlnl thI BoIocene. 
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. 1 pre-Quaternary rocks; PRE';GLACIAL (PROTOPLEISTOCENE>. to- PODLASIAN (G'ONZJMINDEL I) INTERGLACIAL: 2 sands interbedded with gravel of local rocks; NIDANI4.N (MINDEL I) 
GLACIATION: 3 silts with pebbles of local rocks; SANIAN (MINDEL II) GLACIATION: , sands ' and ice-dammed silts, 5 till of pre-maximum phase, 6 interphase (residuum) sands and 

gravels, '1 till of maximum phase; MAZOVIAN (MINDEL II/RISS I) INTERGLACIAL to ODRANIAN (IUSS I) GLACIATION: 8 alluvial sands and gravels . 
ODRANIAN (RISS I) GLACIATION: OLDER PRE-MAXIMUM (LIWIEC) STADIAL: 9 ice-c:Ianlm,ed silts . and sands, 10 sands and ice-dammed and loess silts, 11 silts ana austy sanas 
interbedded with varved clays and loe.ss delluvia;· OLDER (ZBOJNO) INTERSTADIAL: 12 alluvial sands interbedded with silt and gravel, 18 peats, peaty clayS and silts, and hutl1tJ.S 
sands; YOUNGER PRE-MAXIMUM (KRZNA) STADIAL: U fluvioglacial and ice-dammed sands and silts, 15 till; YOUNGER (PODLESIE) ' INTERSTADIAL: 16 silts and varved clays; 
MAXIMUM (RADOMKA) STADIAL: 1'1 fluviogiacial sands, 18 till of maximum phase, 19 fluvioglacial sands, 20' fluvioglaclal sands and gravels, 21 till of post-maximum phase, ZZ end-

, -m,orainic ,gravels and sands, Z3 fluvioglacial sands 
EEMIAN (RISS II/WORM) INTERGLACI,A):. to VISTULIAN (WORM) GLACIATION and/or HOLOCENE: !4 sands, gravels;and muds; VISTULIAN (WORM) GLACIATION to HOLOCENE: 

25 soliflucted and delluvial sands, loams, and debris, 26 aeollan sands ' 
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. NlJieteen _ptits ware taken fI'I1f!r1 IS cm from a cotitlDuous core 
iucludillg the CIl'pDIISm1c dapuodbi _ded at Zb6pu, Z at the depth 
intern1 or 2.80 to 3:'111 m. The WampI. were p1'I!IIIII'ed with app1ieatlan 
~ the .acetolyBfs method of Brdtawm. ':fhree to fiV1I hundred. pollea 
gralM 01. trees aDd UIICICfa1Ied .an. haVe beeD Jdmt1f1ed In IlIICh ~e. 
The palyDolnglatl d1Iqp:am. -{'.l'uWIg. t) IIu been ""Dp'rted relative 1.0 
the total !IIUDIber of poIlaD ... ~ve the polypodlacemi IIlJOl'& 

'!'he N8IIlbt permit IdIdtvt.km 01. the fIlvaIUgated JIeCtIoa. lDto three 
fioral phuiB the mlda'e one 01. wb!ch III bipartite and repzeBelltatiVe of 
warm cHma~ CODditDaa, wtdle tile 1'8Il'plnjDl two are lIldklatlve of 

a coolJDs. 
..... J 

TIle ipedra are d. I , ... _ "...; ~,o) a--Wd with ... (Qp 

to · .'0). QuPC!&I (l-fNo), Cor!/IIII, aDd ...,. ~ aIao s..... '1'IIIa 1.1 huft .. u.. 
CIf pred ...... n.n ... of tbe pIDe forUt with IpU'I8 bruIInraad CIf ·BmoIa aDd CorvhIL 
TIle peat bap ... damIIIate4 _ tbe Fob» '"11 • 

...... JlII 

. TIle CGDtdbutlooa CIf PIal ....... _ dcnrD to .t -t I.'.. _Idle tbe oaakI ..... 
. t1CIIl CIf tbetllWl!)hlkNa cIedd1IOIII u-. Ill' d-nr TIII!I cor 'eta aDd T. pI"*IIPhvIlM. 
IW"I'I abl;r ~ (up to .'0). 'l'bIIre are aI80 elfID'1'_ !UIIIIUId!I CIf Cas .. "_ 
(up to 11".). AI.... (up to Ifi/o). aDd CortI... (up to .,.,. aDd IIIIDor .m....m. CIf 
PaG (Qp to .,., aDd QMNu. on- 8]IeCI:ra are IDdlcwttw CIf -""!ne"", CIf 
tbe 1IDdIIWJam'-"1 fcred lldercalallld with .PbG aDd Qurcu aDd with 
a bruIIiwaod CIf C .... ,.... The UDuuall7 bIIIl oaakIbat1Clll CIf !'IIfa 1.1 ....... Uft 
CIf tbe _ CIf a lIJIdm 1rOCId In a aIaM JIII'GIIIIIIIlt CIf tbe poat bcJIr. TIle 
domInence vi. TIUa lA tile IQIIICIra JICIIDta to warm aDd wet, optIwam e!fmat!e 
CODdlUou. 

..... m 
TIle ematrlbutlon I of" TtIIO de....... dCIWD to· at ,..".t .,,,. w~ tbe 

CODtr:Ibat1Clll of A....... C~. .PbG (up to ~,. -cb). Cor1/hII, aDd· PImu 
(up to 'flit eacb) S- 22IIn AJIIIMr aIoo ~ (up to .,." wbIle Qurau 
~ dlappean. on- l]Ieetoa ·are huft""Uft CIf ~ ~ .. 
me. bavIDI ...... rtpIaee4 _ PI_ .uoodated with PI .... aDd AIR ... With 
C"'1I"" ~ In tbe brulllwood; thI.I polD.b to a c:aaelderable CIIIIIIM· aDd 
a _........",.. CIf w.t caD!IItlaIIL . . 

PBAD DJ 

TIle eamrtbIItIoD vi. ,.., aDd PaG DPdIT InI:reuea (Qp to " and ., .. 
,_IIve!7) ~ with tile a~ CIf BIIftIIG aDd "IM, (the Jattar 
up to· 11"0); 1t'b8n!u 2'UIa, Car....... _ C""",", do InIduall7 dl-ppeer from 
tile opei:tra. T:hIa 1.1 huft ........ er! pnd .. "w,.". CIf tile c:oatfe&_ tan.t dNnIn ..... 
_ ,... .. a.ocIated wttb "lMI aDd PI-. wbIch poInll. to a. :tartber, elImatla 
deteriaraUon. 
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. '!'be &nI.ICC !.om at Zb6jDo -r 1180 nl vbl • that IDle obaeavecl 
by ·Dr. J.' NiIdeweId m IdltB UDder11bll the tm 'of the IQddI .... PolIIh 
(RfaI) . G~tIoD at DlPuwa OIl ~ .Sulejowm (!JI. GJ:Zjbowilkl 
19'71). The orp...,mlc depoaltB from. stue· KO[PDry by B:owel (B1elo
J1III!aia SSR) luvwtflpted by Pzof_ 3. BcilNwlb may alIo ahow 
~ ",,!iJa. straUpapblc pIIttkm aDd 1bal . ""'l'C 'm (cf.}[an wKl 
'" RGhle Untl). IAra. _ID'" of 2'fUII pbHen, 110 tn*al of the.1Ieq11eIICII 
f:!I. Zb6jno, have alIo belli!. recardecl iD CJ1IIIDOIe!IIIc depoda .'11~ 
~ly1Dg dle N'lddle-Pol\Ih tm at JIo6k1 iD 1IOI"th....tern PolaDd 
(Dr. Z. J.J1CZ1k~ ".,.8ORIII commUIIkGflon). 

The .eoJoslciIII ItIIIl palyDolap.l date OD the ~ dapoIllI 
from: Zb6)1o, .. weD .. the themri"'hl 1Pl_ datllJi of the aaderl11Dl 
IIIl4B (TL ... 388,000 BP) dtwnmw\l"ate that theM depMllII NPl_lIlt a co.a
lIderable W&lUIiDI durlDI the ,.,....,.1 IIU'l of die 0draDfm GlaclatloD 
(Tm-f18. 8). 'lbte 'WUmfDg ". precederI by a oool period. 1'*i' nlhl. 
for the IIClCUlIIUlatlc of the 1IppIr put of the aJkmal..... 1111 that 
mi. paleovelleyB of x-tm .... Accotdbic 110 B6tydd (l8'J2). 1bat cool 
period· JI repr..mecl by the tJ:drd I!IId fourth eroUIH~ cycl.ee 
ot.erved ID '\:he ~. of p-e-VJltula, aDd Pn-PDiea "'"""J otbIn. 
The Olg&llOlen1c, depaEtB pr_ehecl at the top of the 1Ibfrd qde at 
Barko!Rae IIoRe IDdlcalle tha1; the rwpecti.e 'W41DIIIII fa"fU'ai deveiop.- . 
meat of IIIIIItlT CIIIIHaroua fm.1II (BoiIaJawllka 1110). The Datura of the 
alluvJal depa.illl of the t.our1:h qde omervecl at BuIr.owIce lIokre. aDd 
sperI.U:y at ~ "IIIIIere they Ill ....... at the 1qI __ IIIkII with 
a fa.Il fkn Iuv.tiI&ted by Pr+ I or A. .Amd06 ami Dr. M. Gtqbawa 
(f'A: Ciuk '" Bt1hle 18112); ~teI that there __ a ~ or I!V\ID 
lA icelblllll; ~ north-wat· of w1I!!IIiW (lWJoId.18'7Z, RahlIi 
1873) durIDg the oldar (bIpu1;lte) preomaImum. litadlal of tile Odram.u 
GlaclaUOll for wblch 1be 1liliii1i LiwWc Stlldlal it bee ~ (Tat
-fiI. 11). ThiB coo1"lI it ",11 eated by the 1I-ellllNlltloia of IIUb-tIll 
ands dIIted with UIIII. of thermoJIBDln_ elM" metbod for ial,OOO Bl" ID 
the sectioD at 'W~ OD Kamlen .. river (LIDcIner '" PJ6&y:6Jkl.l8'l9). 

Th8 ~li&t ,JIIIri of the Odi:amm GlacIation· may 118 a ~litbo
loJical equtvalent of the UJiper p.rt of the IItrate deellDatecl .. the 
"L!khvlD 2 = !...be" (4113,!IOO±II2,OOO to MII,000±4II,000 BP) ID the iIIter
pclal t:ype lIIICtloa at C".behHn OD 0IIa (Sudakova '" AI""ln" MY. 1874, 
I)nttmanls '" aL 1878, Z1IbIdIuv 1878), .. well .. of 1tJe mate repre
llllltative of. 1fJe .r.um.. KCIllasit iD 1he JeCtioD at PrltawaDr, But 
Germau:y (Cepek 188'1; Cepei: '" al. 18'111;· Brd 1873, 1878). 
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The Oil"-. ,"" ·d .... ·,1I of Zb6JDo aad the 1DIIIeI'l7fDI aIlImal __ 
8J'It 12MD to be aprdai as l1!Pf!lmtiDa a later ad more cIIBtIDct 
'W&IIIIIiIS. .Ww!l:y of &deilte.fle! riDk· ~ lDt ... tIM"11} !J.'hfa 
'IIrBrIII!DI Ji rep:eaded at .W1t1Mai)h by ... .... c:utUDI ·a dozeD 
meten t1dck tdlty let, IIId accentuated 117 the iIIDdI ilPfttlDa the 
JMdi , aud ., m .that aecttOD ~ 18'1J). 'l'haIe iiDdI are overWn 
117 the tB1 of the ,oDDIer Ift"'!"pzlmam at!M1Ial of the 0drudaD GlacIa
tiaa, the KDDP Stadlal.~. 11), the poIltlon Or· wl!.id1 .. well 
..... !MeI owiaS to the ~ localltiI!I of Podg6ne, RmniMw, 
8Dd Podlllle bJ ~e (JmI1r:I.ewicmwa '" al. :1873). . 

0utD!e iPolaDd, 1!be OlIP' .... mw depo!d1i fIom Zb6)Io m&J be p .time 
equI.-..1SDt to _ BIata d 'S I.ttd,. the -LIIrohvID 11 = ~ .. (338,OOO± 
,:Ul,ooo 10 318,000:1: 33,000 BP) in the III!CUw at; CbeJraHn (SudaIIova. 
... AWd .... ya 1874, Dreknanl. lE aL 1878, ZubUDv 1878), aDd. to the 
.,."mm1i of b DlJln8tu WIII_I" ·of Plitawalit (Cepek ... aL 18711; 
Erd 18'l3, 18'l8). · . . . 
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5 JIamvfaD "lJIterl'acW .... (TBt-fls. 11) ·bauld then "be repreleDf;ed 
by the eiooaIaD at 1IIe climatic opttaua aDd"the fIm lo "nccmd i!I'OBkm
~ CJChi. (lWyckI. 19M)" alq with 1he ~pthmWD 
1II'IIUIDIe* deplllllll, '4 ... foUDd. "at Olaullr4ce (Sobo1eIwIka "1l1li11). 
The CJrjaDoIeuJc depc.tm from Poda6rn by W76mlerzyQ! (J1Uk1ewI.czo
wa 11: a1. 1973) aDd the "fladBtlc..equivaimt cllpimm from. J'~ 
(J~-KopIItowa 19'11) are 10 be aftdbuted to tile apttmum of ,the 
iDterg1 .... J TlU IDtertrJ"""aJ part of the "wicIIIq II1IIiaDt iDterPdaJ period 
• tb.- equ1valem w the -LIlrhvtn 1'" Lha" (~9,OOO":I: 1111,000 BP) of 
C!beIraJIu (&Jdekova 11: AI_'neb,.. 197" Drelrnanl ... al. 1978, Zu
bKov "I978) and 4;be JloI .......... Wannselt cl. P1itaw!ilk (eep,k 19117; Cepek 
19117; C4IPIik ir aZ. 19711; 1lnl18'13. 1878). "" " • 

The ~q;ciJJ afflDity' of the orpnogeDlc di:pMl1a of Zb6jno .Dd 
Marant6w lIIISarbJ that thaT ve older than it hu betm .ccepted by 
;BodIwkcIo-mJd .... w. (19'18). 'Dill is Indeed Coai!-t~t" with the op1n1cm 
at Cepik (l972), TlmnI*' " (1979), and Others. The lfarImt6w depa.im 
are 10 be .~:dbubed 10 the Zb6)Do Ima.I:edlaJ ID tbe aaaaJaclal part 
of the" 0d:ranIaD GlacIatlcm (TBt-flg. 6). "ThIa conciVlllon Is al80 
corroborated br the recart dat:llig ""at the UIl of Kon1n ar_ with uae 
of ~umlnEIIC~ method (28I1,oo~II,OOO BP;" W. Sta:/laka:"Pr6-
ii&)t.U & Jf. J>r6uj6*J, JMlI'ICJIIal ~). 

1-.. of GeoIcn 
"of tU War ..... VldWt'lltl/, 

AI." ZuInot • W"",", N, 
82.", "W....... l'DIInId 

BAllAlOIICItA Mo Do Ii'll. The depeDden_ of tile dnel_t" cif Qua~ 
depaolta UpGD tile II:ructure aDd cI7DamicII of tile ....... eat ID the c:omtral 
pail aI. tile Pou.b LcJIrIaDde. BIiII. I ... GeaL, _ .. 1-1'1'. 'WIlnDWL 

~ In. Qua"*'-7 ........... _ ... ~ Ita iiCtuzal-WctIIIIIC borden 
or "l'D!lIb LowIaDd. ID: il. Z. BOZ!ClO !EeL) .. QuaImIWt, Studllllo ID PoIaDd, 
"i, " 1-11. PWlf; W_~ " " 

JIOltOJrKo-m.uL\B:OWA Z. lI!I'1. PaJuobolwnlCllf INdIH of Lata " PIelItaceDe 
""depwlta (BNrup) ID tbe I[onln_ ... nmt6w ..... Prat:e lut. o.G&., .. 11--.111. 
lWIIilWa:. " " " " 

- lI'Ii. uta p1eJ"";' mid ~cllII fkirIII Joea!ltleo ID XoIIID. "K-' 
GeaL, • (1), ~. WIInD ..... 

CI!:PJ:I[" A. O. 1...,. Stud UIld Probleme .r "QuI1Im:ratllraphle lID Nardte\l _ 
DD.R.. ..... DeutIef&. a... l:JeaL W.... A, Q;raL J'GUDIIt, JI (1-4), 171-406. 
"lIerlbl. " " " 

- "11ft. ZaiD 8IaIid dill' ~ .. WeIclIIIII-Kflu.tt ID cier DD.R.. W .... 
Zf. .Irut-.IICll'tb-Arwdt U"'IOI" ' .... a (1), U-.I1. O""dfa •• ld. 
, BBLLWIG Do, LlPPBTBIm' L. L()RD'C B., ZII:RIlAlQf B. .. Z"WIltRD R. 
11ft. Zum StUd dIIr OUederuul iIu SaIIIo-JtoDiplne." lID mltUeren '1'1IU 
tier DDL Zt. a.oz;" wu... I (8), 11N1-1C1'111.: Berlin. 
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1l1'li. From 1IocIR7. to • QDIIIMIa of tile PoIIab ~ RDo:nIUI: PrO 
(A_ Soc. 0101. PoIagfte), • (1-4), HI I'" EraIrbw. 

JltlBLJ: l!l. 11'fG. x.. _Del UId_ nratllrapll1q_ de la Ilad&tIoD diI la 
Polape CeatnIa - m.. .ur la terrftotre ezdza la __ '9lltuJe et la 
bel ~ AeCa GeIlllIIQlll. LcII&. ... *-fIt, ~ 

- 1J'II. BIraQlIra&. c:onnrtcnotdu I'IIIIIr;L 1.: .. R1nILII (fiJ, KetocI7Jia badaA 
GI8d6w ~ pp. 11-'/1. .... veL a.coI.; w....... . . 

8OBOLBWSKA IL 1IU. ~ et BlLiblwtce lIaIae -.. SaleJ6w. 8l1li. llUf. 
Gebl., ... au-IM. ......... _ . 

- I.... AlIaI;rIll of tile IDtm'IIac:IaI depo.o!b . of O~... Bill/. IIIIt. a.az., 
·1" m-llO. W_we. . . 

StmAKOVA H. O. '" AL!aIBIHSXAYA Z. V. ~17'. JIumI;r I . ........,. pIeIItotIen. 
. I.: V. A. ZUBAItOV (lM.), ~ SSSB, '. u-;.a N""ra: lA-
~d. . . .. . 

TOBOLSKI K. 1J'II. JIioItratIIrap! of tile I.ete PIeIIIoc:eIIII (Jr~) ID 
tbe XoaID ".....,.. .... boud. . I", QuIde._ .-uf :&zc:undaII, 8Jmp... '9'Ihd!an 
StratIIr., pp. -.....w ..... veL 0eaL; WanIIewL ·· . . 

ZUBAlWV V. A. 1l1'li. JInsdneka~"" ~la epothe: 1dIrImoI .... f8 
I perlod~. I.: CIrteDJja pemJaU L. S. Berp, pp. T-II. . AIcad. Nallle 
SSSR; LezdzqJrad. 

. ouR OacwlOCiliiiicZMJi 1r .1IIIIiOJJIII: sm.c; ·PP ...... ·, 
• 1aI ZI(4 • ., IlK JIL& ftIIATIOaAm · PLIl.fWi'C)Cl&H I'O£DI 

(Strl cmde). 

~ praq j. ui.u. 0I8d6w ",*,MIP"'cmrcli ·riapottallJllh w Zb6j-
nIe koIo Pned ..... (tI&. 1.-1) pod .u... ~ ~ __ Odrr (tI&. I), 
~ a~-p"Jlm ..... aiIi8j UIa. 'I. ~ le iIMd7 .. np:~,,'pehQ- ql!:1 
klfmattC:iD7 :I ~ op&Im~ aru cI-tNma ~ .c:IIIadD,tml,. -_.-= 
na poc:qtka 1 ... IaI6ea pndDu. Odl.w...., abna ~. zo41!rme,J .,b&uje 
daIUa ...... 1coIIe :I ]nIfDem.llmUtawa ImID KaaIDe DUa._ .!Iottic:bcua 
do toterot.dlalu BIwUp. 0iad7 .......... ..;. - Zh6jbe. .... !!4t-_ 
atreo 1I!tenIedlalll)' (IDtentadJaI Zb6JDa) ndddelaRc7·· w ... • ........ lahw' 
~ IIadawacmda 0!Iz7 UIa. I) ~ IIiIdIal ltrm)' od pa .. zbda. 
J4ce&o . ... ...... ....... "... 1\,1. IlallWu Llwc:a). WIM"ODIIii oUnimulac,", tnecIqo 
• CZWU1eIo CJl!:1u .... d6w ~ch w a ..... bIe dol1n :I aPftu!um IDteqIe~ 
~~ 
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