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Stratigraphp of the Quaternary of the Suwalki 
Lakeland and its substrate based no recent 

data* 

Basing 0 analyses and investigations of sections of 40 boreholes done during the 
last ten years in the Suwalki Lakeland, new data are pl'1!sentecl on geologic struc­
ture and morphology of sub-Quaternary substrate and on stratigraphy of Pleisto­
cene deposits. The borehole Zubrynek proved that in the Quaternary substrate 
there are, but sediments of the Upper Cretaceous (Maestrichtian) and Lower Pa­
laeocene, the Upper Eocene deposits of t he zone TUTboTo talia CeTTOQz.'ulensis, 7.7 In 

thick. A morphology of the sub-Quaternary substrate results in its subdivis ion into 
two morphostructural regions: a plateau and an accompanyig depression, sepa­
rated by quite a steep edge about 35 m high, of tectonic-eros ive origin. In the Su­
walki Lakeland area there are 7-8 glacial horizons that r epresent sediments of 
South-Polish (Wilga) , Middle-Polish (Odra) and North-Polish (Wisla) glaciations. 
Still there are no strati"raphic bas€s for finding the sediments of the earlier gla­
ciations than the South-Polish (Wilga) Glaciation in the described area. On the 
other hand, organogenic sediments of Mazovian (Holstein) and Eemian interglacials 
were noted. An advance of t he ice-sheet of the North-Polish (Wisld) Glaciation and 
the following deglaciation are also generally presented. 

INTRODUCTION 

During the last ten years detailled geologic-cartographic and hydro­
geologic works WeTe carried through in the Suwalki Lakeland by the 
Geological Institute. Within these works 40 full-cored boreholes were 
done in the Quaternary sequen<:e that reached the older substrate, either 
of the Tertiary (Lower Palaeocene, Eoceo:J.e) or of the Cretaceous (Maes­
trichtian) age. Some cores have been already anaJyzed, among others mi­
cropalaeontologic investigations of Tertiary and Cretaceous sediments 
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(E. Gawor-Biedowa, E. Odrzywolska-Bieniek), preliminary palaeobotanic 
analyses ,of the Pleistocene organic deposits (Z. Bor6wko-Dhlzakowa, 
Z. Kopikowa) and lithologic-petrographic investigations (B. Gronkowska, 
K. Kenig, 1974; J. Rzechowski, 1980; Z. Fert, K. Pruszek, 1984; K. Kenig, 
1985) have been already finished but thermoluminescence datings of col­
lected samples (F. M. Pazdur) are still unknown. Besides, a stratigraphic 
correlation of the COTes was done with the palaeobotanicly dated Quater,· 
nary sections from ,the Mazury Lakeland (W, Slowanski, 1975), Kalinin­
grad District and Lithuania (0. Kondratiene, W. Gudelis, 1983). 

The received data, in connection with detailed geologic mapping 
(A. Bel', T. Krzywicki, S. Lisicki, P . Wozniak), hydrogeologic (J. Mitr~ga) , 
geologic-engineering (B. Jakubicz) and geophysic (geoelectric and gra­
vimetric) investigations allowed for a new approach to the stratigraphy 
of the Quaternary of the Suwalki Lakeland. It i, considerably different 
from the first synthesis of the Quaternary of this area (A. Bel', 1972, 
1973, 1974, 1980, 1982). 

MORPHOLOGY AND GEOLOGIC STRUCTURE OF 
SUB-QUATERNARY SUBSTRATE 

A geologic sketch of the sub-Quaternary surfao.e of the Suwalki Lake­
,land (Fig. 1) was prepared on the basis of 44 boreholes that reached the 
older substrate, composed of Cretaceous or Tertiary deposits. Amongst 
these boreholes, 32 fully-cored ones were drilled just for investigations 
of the substrate structure as well as lithology and stratigraphy of the 
Quaternary of the Suwafki Lakeland. These wol'ks were undertaken wi­
thin the preparation of the Detailed Geologic Map of Poland in a scale of 
1 : 50,000 as well as in connection with hydrogeologic investigations ca ­
rried through in sites of ilmenite-magnetite ore deposits, that is in the 
Krzemianl<a and U dryri region. The pll blished borehole sections ilia t 
pass through -the Quaternary of southern Lithuania (Uwarowo, Kalva­
rija and Rudarnina) were also- used. 

In the Quaternary substrate of the Suwalki Lakeland, the rocks of 
the Upper Cretaceous -(Maestriohtian) age are exposed. They include 
gaizes, marls and marly limestones. Besides, ,there are also rocks of the 
Lower Palaeocene, co-mprising limy gaizes (S. Ciesliriski, M. Jaskowiak, 
1973). Only at Zubrynek (Fig. 1) the Quaternary substrate encloses the 
7.7 m thick series of the Upper Eocene (zone Turborotalia cerroazulen­
sis: E. Odrzywolska-Bieniek, 1984), composed of glauconit e sands and 
sandstones. A distribution of Maestrichtian and Lower Palaeocene de­
posits corresponds in general with the structure of the crystalline 'bedro-ck 
i.e. with the Peribaltk Syneclise (in the north-western part of the area) 
~-----

Fig. 1. Morphology and geologic structure of the sub-Quaternary bedrock of the 
Suwalki Lakeland 
Rzeiba i budowa geologiczna powierzchni podczwartorzE;:dowej Pojezierza Suwal­
skiego 
1 - contour lines at the sub-Quaternary surface in metres a.s.1. ; 2 - Maestrichtian (Km); 
l - Lower Palaeocene ( PgL ); 4 - Upper Eocene (Eo); 5 - probable tectonic discontinuities; 
6 - boreholes with altitudes of sub-Quaternary surfacc in metres a.s.l. 
1 - poziomice powlerzchni pOdczwartorzr:dowej w m n.p.m.; 2 - mastrycht (Km); 3 - pa­
leocen dolny (PgI); 4 - eocen g6rny (Eo); :; - linie prawdopodobnych nieci"gloSci tektoruc7.­
nyeh; 6 - otwory wiertnlcze z rz~dnymi powierzchni podczwartorz~dowej w m n.p.m. 
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in which the Quaternary complex is underlain by the Maestrichtian se­
ries, and with the Mazury-Suwa!ki Anteclise in which the Maestrichtian 
rocks are only outcropping inside the erosive cuts but are overlain by 
the Lower Palaeocene and locally, isolated -patClhes of the Upper Eocene 
rocks (Fig. 1). 

The morphology of the sub-Quaternary bedrock of the Suwa!ki Lake­
land can be divided into two morphostructural regions: eastern region 
that fOTms a plateau at 12-20 m a.s.l., we.s!ern region that forms a de­
pression with a diversified bottom at 12-57 m b.s.!. and below. Both 
regions are separated -by a distinct and quite steep edge that runs almost 
meridionally and is up to 35 m high, with erosive cuts. Approximately 
in the central part of the Suwa!ki Lakeland this edge as well as the pla­
teau are cut by quite a broad river valley, running from northeast south­
westwards and 10calJy almost meridionally, from Jeziorki in the northeast 
through Lipniak, Udryil and Udziejek to Przerool in the southwest. This 
valley probably corresponds with its course to a tectonic loosening (fault) 
within the crystalline bedroqk. Other directions of these cuts (resembling 
in shape the African wadis) correspond to the west-east pattern of a fault 
system in the crystalline bedrock of this area (S. Kubicki, W. Ryka, 1982) 
whereas the edge itself runs closely with the system of meridional dis­
continuities in the crystalline bedrock. Thus, it seems to be of tectonic­
-erosive origin. In turn, the main morphologic features of the sub-Quater­
nary surface are repeated in many elements of the present -landscape 
(Wigry depression, Jeleniewo channel, Szelment channel, etc.). It is par­
ticularly visible in photolineaments, noted by B. Danielska as well as 
J. Bazyilski et al. (1984). 

The analysis of the sub-Quaternary surface, subdivided into both 
mentioned regions, proves its origin to result from tectonics, Neogene 
erosion and from karst, but in a smaller degree f!'Om a glacial erosion. 

OUTLINE OF STRATIGRAFHY OF QUATERNARY DEPOSITS 
(WITHOUT DEPOSITS OF THE WISLA GLACIATION) 

In the Suwalki Lakeland there are 7 or 8 glacial horizons of the 
South-Polish Glaciation (Wilga Glaciation: 1-2 horizons) Middle-Polish 
Glaciation (Odra Glaciation: 4-5 horizons) and North-Polish Glaciation 
(Wis!a Glaciation: 1 horizon). A stratigraphic rank of the glaCial horizons 
of the Middle-Polish Glaciation can be higher so, they can represent se­
parate glaciations as their deposits are divided by still not analyzed lake 
sediments with plant remains and mollusc shells (Figs 2 and 3). In spite 
of numerous boreholes that pass through the Quaternary complex, no se­
diments of the Oldest Glaciation and the Cromer Interglacial were found, 
although they have been noted in the Mazury Lakeland (W. Slawailski, 
1975). According to the recent Uthologic-petrographic works (Z. Fert, 
K. P r uszek, 1984) the tills, oonsidered for the ones of the South-Polish 
Glaciation age, may belong to the Oldest Glaciation. But this fact is 
opposed by Tesults of the pollen analyses (Z. Bor6wko-DluZakowa" 1983; 
Z. Kopi'ko'Wa, 1986). Tills that are expected, due to lithologic-petrographic 
analyses, to represent the Oldest Glaciation, are divided by -lake silts with 
flom and fauna (mollusc she'lls), with a plant succession and composition 
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Fig. 2. Geologic sections of the boreholes with thick series of ancient lake sedi­
ments 
Profile geologiczne wiercen z miqzszymi kompleksami kopalnych osad6w jezior­
nych 
1 - tills; 2 - sands; 3 - sands with gravels; 4 - gravfi:ls and boulders; 5 - sUts; 6 -
clays; 7 - marls and marly limestones; 8 - plant remains; 9 - mollusc shells; 10 - peats; 
E - Eemian Interglacialj M - Mazovian Interglacial; P - South-Polish Gl<lciation (WUga); 
S - Middle-Polish Glaciation (Odra); V - North-Polish Gladation (Wista); L - lake se­
diments; Fg - giacifluvial sedimentsj Pg - Lower Palaeocene 
1 _ gliny zwalowe; 2 - piaski; 3 - piaski ze zwirem; 4 - zwiry i glazy; 5 - mulki; 6-
Hy; 7 - margIe i wapienie margliste ; 8 - szczqtki roslinne; 9 - skorupki s1ima~6w; 10 -
torfy; E - interglacjal eemski; M - interglacjal mazowiecki; P - zlodowacenie potudnio­
wopolskie (Wilgi); S - zlodowacenie srodkowopolskie (Odry); V - zlodowacenie p61nocno­
polskie (Vistulian); L - osady jeziorne; Fg - osady fluwioglacjalne; Pg - paleocen doiny 

typical for the Mazovian Interglacial (Fig. 2). 
The mentioned glacial hodzons are not separated, as presented in pre­

vious papers (A. Ber, 1973, 1974, 1980), by two intervals of interglaCial 
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Fig. 3. Summarizing stratigraphiCal column 
Syntetyczny profil gCologiczny 
Explanations as in Fig. 2 
Objasnienla jak na fig. 2 
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erosion (Mazovian and Eemian interglacials) and 5 intervals of intersta­
dia'l or interphasal erosion but by 5 or 6 periods with glacial water or 
glacial erosion. 

Due to glacial water erosion in different times, the whole system of 
glacial channels was formed, being repeated in a vertical sequence (Fiig. 3). 
During the Early Pleistocene they ran from northwest southeastwards 
whereas during the Late Pleistocene from northwest southeastwards and 
from norvheast southwestwaTds. In this second case ,the Qrossing channels 
formed systems, defined as "casket" ones by hydrogeologists. 

Interglacial sediments composed of lake silts with flora and fauna as 
well as of peats of the Mazovian and Eemian interglacials, are noted only 
in glacial eroded or thaw de,pressions in earlier surfaces (of the South-Po­
lish or Middle-Polish glaciations age). During the interglacials no flu­
vial valleys with alluvia and systems of aCOUrilulative terraces were for­
med in the Suwalki Lakeland but only a system of drained glacial chan­
nels was created. 
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Fig. 4. Glaciotectonic depression and upthrusting from the Bilwinowo area 
Depresja i wycisnit;:cie glacitektoniczne Z okolic Bilwinowa 
I _ glaciotectonic depression: 1 - dead-ice features, 2 - glacifluvial sands and gravels. 3 -
peats; II - glaciotectonic upthrusting: 1 - upthrust and moraines, 2 - zone of glaciotectonic 
deformations, 3 - abrasive and erosive edges 
I - depresja glacitektoniczna: 1 - formy martwego lodu, 2 - piaski i zwiry wodnolodow­
cowe, 3 - torfy; II - wYcisnill:Cie glacitektoniczne: 1 - moreny czolowe wycisnill:cia, 2 -
strefa zaburzen glaciteklonicznych, 3 - kraWE;:dzie abrazyjne i erozyjne 

In the whole Pleistocene sequenc,e of the Suwalki Lakeland a trend 
is noted for repeating i.e. Tenewing during successive glacial and inter­
glacial episodes, of laTge lake hasins similar in their shape, area and 
depth to the present ones of Wigry, Sniardwy and Mamry lakes, m 'led 
with sediments over 100 m thiak (Fig. 3). Cyclothems of lake sediments 
of different age are separated from one another by thin beds of washed 
(by lake waters) stratified clays, coming from primary tHIs. The origin 
of these depressions should be connected with glacial depressions (A. B. 
Basalykas, 1969; H. Ruszczynska-Szenajch, 1979, 1983; W. Jaroszewski 
i in., 1985). 

WISLA GLACIATION 

An ice sheet of the Wism Glaciation advanced only once into the Su­
walki Lakeland and reached the Biebrza ice marginal streamway. This 
advance is proved by a single discontinuous and thin till bed, locally erod-
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Fig. 5. Festoon~like pattern of glaciotectonic depressions (a) and upthrustings (b) 
in the Suwalki Lakeland 
Festonowy uklad depresji (a) i wycisniE,:c glacitektonicznych (b) na Pojezierzu Su­
walskim 

ed, and by three retreat morainal zones. Taking into account a thickness 
of tills (basal and flow ones) of this glacial stage, to several metres 
only, and in the same time a range and ,a size of glaciotectonic defor­
mations created during this advance into the Suwalki Lakeland, the ice 
sheet of the Wisla Glaciation seems to have been thin but considerably 
active in deformations of the close forefield . 

The advance of the ice sheet of the Wisla Glaciation in the Suwalki 
Lakeland was presented in a previous paper (A. Ber, 1982). The ice sheet 
formed two glacial streams: the Mazury and the Lithuanian ones. They 
were divided in turn into the Rospuda, Hancza and Sejny lobes. But it 
should be added that a subdivision of the ice sheet front and the proses­
ses oocurring during its advance are primarily influenced by a geologic 
structure as well as morphology of the Suwalki Lakeland and the Augus­
tow Plain. It results from the case that main features ·of these areas sur­
vived almost unchanged since the Middle-Polish (Wilga) Glaciation. The 
Suwalki Lakeland has been in general a plateau area, composed of tills 
and glacifluvial gravels and sands. It has a highly differentiated relief 
whereas the August6w Plain, being a remnant of a vast water reservoir, 
shows a monotonous and almost flat surface, with only local and slightly 
elevating hills of glacial origin. 

The advance of the ice sheet of the Wisla Glaciation is marked in the 
Suwalki Lakeland by intensive glacial deformations of deposits in the 
forefield and so, terminal depressions of various sizes have been formed. 
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Fig. 6. "Polygon-like" pattern of erosive valleys in the Szurpily and Krzemianka 
plateau 
"Poligonowy" uklad dolinek erozyjnych na obszarach wysoczyzny Szurpil i Krze­
mianki 
1 - glacial plateau; glaciotectonicly deformed; 2 - erosive valleys; 3 - edges 
1 - za'burzona glacitektonlc:z:nie wysoczyzna lodowcowai 2 - dolinkt erozyjnei 3 - kra­
wE:dzie 

They were named the glaciociepressians (A. Ber, 1974) after A. B. Basa­
lykas (1969) but nOlW are defined as gladotectonic depressions after H. Ru­
szczynska-Szenajch (19?3) and W. Jaroszewski i in. (1985). 

The largest glaCiiotectonic depressions in .the Suwalki Lakeland inclu­
de: the Szeszupa depression, Wigrry basin, BHwinow area (Fig. 4) and 
Krasnopol area. Glaciotectonic depreSS'ions a~e encircled by end-mora­
inic features, commonly with a disturbed structu're (glaciotectonic struc" 
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tures of M. Pasierbski, 1984) of scales or inclined and vertical folds that 
form the so-called glacio elevations (A. B. Basalykas, 1969) or glaciotec­
tonic upthrustings (H. Ruszczynska-Szenajch, 1983). They make the sur­
face of this area have a typical 'rhythmic pattern (in west-east and south­
-north directions) of a'iternate depressions and elevations of various sizes 
(the latter have a deformed structure). At contacts of glacial lobes or ton­
gues there are also triangular, wedge-shaped end-morainic massifs with 
common gIaeiotectonic deformations at their margins. As the ice sheet 
advanced, the glacioelevations have been defOll"med again i.e. folded O'r 
cut off and so, smoothed in their tO'p parts. 

Some plateau fragments as 'the morainic plateau of Szurpily and K~ze­
mianka, surroundings of the Szelment Lake, Osinki and Szwajcaria vil­
lages etc. have been ice sheet deformed into Uipthrustings cau5ed by a ver­
tic~Q ~E!S5'UlTe of ·the ice mass as well as by latera,l stress of glacial 
lobes and tongues. At the end of the Pleistocene and now, the erosion 
have been acting between folds, scales and di8lpires"Of glacio tectonic ori­
gin. It formed a iypi<$l "polygon-like" pattern of erosive incisians and 
valleys (Fig. 6). 

In the August6w Plain the ice sheet of the W isla Glaciation advanced 
into a forozen surface of a vest water reservoir and so, has not created 
such iniensive and any deformations as in the Suwa!ki Lakeland. The 
Augusot6w Plain has not been invesHgated in detail yet and demands 
separate studies in future. 

During deglaciation the ice sheet, highly disintegrated into nume­
rous ~obes, tongues and microtongues, and intenSively fissured, was sub­
divided into numerous dead ice blocks that usually filled the glaciode­
pressio,ns (source depressioos). Meltwaters foxmed vast ice-dam lakes, 
connected with one another, that left limnogla,cial series of varied thick­
ness (usually several dozen centimetres) but ·also formed levels or abra­
sive levels at various altitudes (e.g. Szurpily Lake: 210~215 m a.s.1., Wi­
gry Lake: 170-175 m a.s.1.). Ice-dam lakes of the Suwalki Lakeland were 
connected thr,ough depressions of varying arigin with the August6w re­
servoir and with the Lithuanian lowland. A final melting ·of dead ice 
blocks is represented by ooncentric dead ice moraines around the glaCio­
depreSSions as well as various kames and kame terraces that .make their 
bottoms and margins irregular. In the same time, the glaciotectonicly 
deformed end moraines around the glaciodepressians (that had not been 
entirely smoO'thed during the ioe sheet advance) were covered by discor­
dant i.e. horizontal series of walermorainic sediments (terms after W. Mo­
rawski, 1984). 

The ice sheet of the Wisla Glaciations within the Augusl6w reservoir 
disintegrated also in,to numerous dead ice blocks and their melting occur­
red partly under water. Subglacial channels, kame areas and traces of 
abrasive levels at lops of glacial accumulative features' are the relics 'and 
the evidence for an areal and partly subaqueous degladation of this area. 

FINAL REMARKS 

1. The Suwalki Lakeland relief was finally formed by the. ice sheet 
of the Wis!a Glaciation but not during a deglaciation, rather during gla­
ciation (that is the advance) . Glacial sediments and features deposited 
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due to a~eal deglaciation, have not obliterated the glaciotectonic morpho­
logic elements as glaqiotectonic depressions and upthrustings (glado­
elevations) from the time of the ice sheet advance. Detailed studies pro­
ved that the ice sheet of the Wisla Glaciation was thin but very active. 

2. The presented scheme of processes that occurred during the last 
glaciation and deglaciation of the Suwallti Lakeland and the August6w 
Plain can be ,possibly Teferred also to other parts of northern and cen­
tral Poland of a simila:r structure. They can be referred not only to the 
youngest i.e. Wisla Glaciation but also to the earlier glaciations, espe­
cially as a presence of a bmied glaciotectonic depression was already no­
ted by Z. Lamparski in 1981 from the Mochowo area in KUjawy. 

3. Studies carried through in the Suwalki Lakeland prove that the 
last deglaciation occurred in this area in the areal way. Landforms of 
a frontal deglaciation, described ,by me previously, have been mainly 
created during the ice sheet advance and only rarely are included into 
retreat morainal zones. Therefore, it seems that M. Pasierbski (1984) while 
discussing with T. Bartkowski (1969) and other authors, considered at 
least some of the features of the ice sheet advance time for being deve­
loped during a frontal deglaciation . 

4. Meltwaters from dead ic,e blocks flew fTom the Suwalki Lakeland 
partly into the August6w reservoir and partly into the Lithuanian low­
land through the Szeszupa depression, Lowerings of the water table in 
the August6w reservoir and smaller local ice-dam lakes was marked by 
several (usually 2-3) abrasive levels, erosive terraces of Czarna Hancza 
and erosive levels in water trains. As the value of the highest meltwater 
level is knQlWll. (210-215 m - SzurpHy Lake and 170-175 m a.s.!. -
Wigry Lake), a l'econstruction was possible of the Suwalki Lakeland 
landscape at the end of the ·Pleistocene. It is aITeady possible to say now 
that only some and the highest areas and glacial features have been emer­
ged form waters,covering the Suwalki Lakeland and the August6w Plain 
in that time. 

Zaktad Kartografii Geologicznej 
Panstwowego Instytutu Geologlcznego 
WarSZ3wa. ul. Rakowiecka 4 
Received; 20.1G.198B 
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CZWARTORZF;D POJEZIERZA SUWALSKI EGO I JEGO P ODLOZE 
W SWIETLE NOWYCH DANYCH 

Streszczenie 

Na podstawie analizy i badan profili 40 otworow wiertniczych, wykonanych 
,w ostatnim dziesi~cioleciu na Pojezierzu Suwalskim, przedstawiono nowe dane do­
tyczqce budowy geologicznej i uksztaltowania powierzchni podczwartorz~dowej 

oraz stratygrafH utwor6w plejstocenskich. W podlozu czwartorz~du opr6cz 05a­

dow kredy g6rnej - mastrychtu i paleocenu dolnego - W otwo,rze Zubr:y:nek 
stwierdzono utwory eocenu g6rnego, poziom · TurborotaHa cerroazulensis,. 0 mi<\z­

szosci 7,7 m. Powierzchnia podloza podczw artorzE:dowego Pojezierza Suwalskiego 
r6inicuje si~ na dwa regiony morfostrukturalne: plaskowyi oraz towarzysztlce 
rn,U obniienie, rozdzielone dose stromq kraw~dziq 0 wyso'kosci oko'lo 35 m po­
chodzenia tektoniczno-erozyjnego. 

Na Pojezierzu Suwalskim wyst~puje 7-8 poziomow glacjalnych reprezentu .... 
jqcych zlodowacenie poludniowopolskie (Wilgi), srodkowopolskie (Odry) i p61no­
nocnopolskie (Wisly). Nadal nie rna podstaw str,atygraficznych, aby wyroinic tu 
utwory zlodowacen starszych od zlodowacenia poludniow.opolskiego (Wilgi), stwier­
dZQno natomiast osady organiczne .interglacjalu rnazowieckiego (p,olsztyilskiego) i 
eemskiego .. 

W artykule przedstawiono takze w og61nych zarysach okres nasuni~cia si~ 

l<.\dolodu zlodowacenia polnocnopolskiego (Wisly) i jego deglacjacj~. 

AHJVKeir BEP 

'1ETBEPTil1IHbHt IIEPHO)I. CYBA,JIbCkoro o3f:PHoro I(PMI 
HerO.OCHOBAHHE B CBETE HOBblX'. AAHHblX 

peSIQ.M e 
fH oCHoilaHim aHaJlHS'a H ·iiccJleJioBaHliii paspe30B 40 6YPODhtX CKBa­

lKHH npo6ypeHHbI'x sa nOCJle~Hee ~eCHTH:1IeTHe Ii CYBaJlbCKOM 03epHoM Kpae, 
B CTaTbe npe~CTaBJleHHbI HOBbIe ~aHHble KaCaIOIl(HeC5! reOJlOmqeCKOrO CTpO­
eHH5!· H ·IiOHqlIli'ypaUHH no~qeTBepTHqHoi( ·IioIiepXHOCTH, i TaKlKe CTpaTHrpa­
.pHH nJleiiCTOueHOBbIX OTJlOlKeHHii. · B OCHOBaHHH qeTBepTHqHbIX OTJlOlKeHHH, 
KpOMe oca~KOB BepXHero Mena - MaCTpHXTa H HHlKHero naneoueHa - B 
CKBalK·HHe )Ky6pHHOK · 6b1J1H o6HapyllieirbI oc·a~KH BepXHero 30ueiia, 30Ha 
Turborotalia cerroazulensis, MOIl(HOCTblQ 7,7 M. TIoIiepxliocTb OTJlO­
lKeimH nO~qeTBepTHqHOrO oCHOBaHH5! CYBaJlbcKoro osepHoro Kpa5! pacqJle­
HeHa Ha ~Ba MOp.pOCTPYKTypHbIX pallOHa - fIJIaTO H COfIYTCTCBYIOIl(ee eMY 
fIoiuilKeHHe - pa3~eJIeHHbre ~oBoiIbHO KPYTOii rpaHblQ BbICOTOH OKOJl.o 35 M, 
TeKTOHHqeCKH -3POSHOHHoro npoHcxOlK~eHH5!. . 

Ha TeppHTOpHH' CYBaJlbCKOrO ·osepHoro Kpa>i·i.,ixo~HTC5! : 7-8· rn5!iuiaJlb- . 
HbIX ropHSOHTOB fIpe~CTaBJl5!lOIl(IlX · ocaj(KH ·oJle,1(eHeHllii: IOlKllOnOJlbCKoro 
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(BIIJJbrll), ueHTpaJJbHOnOJJbCKOrO (OAepa) H CeBepHOnOJJbCKOrO (BHCJJbI). 

B AaJJbHeHIIIeM HeT CTpaTHrpa<llH~eCKOrO OCHOBaHH5I AJJlI BbIAeJJeHH5I Ha HC­
CJJeAOBaHHOH TeppllTOpHII OTJJO}!{eHHH CTapIIIe lO}!{HOnOJJbCKOrO OJJeAeHeHH5I 

(BHJJbrH). 06Hapy}!{eHO 3aTO HaXO}!{AeHHe OpraHH~eCKHX OCaAKOB Ma30-

BeUKOrO Me}!{JJeAHHKOBb51 (XOJJbIIITbIHCKOrO) II 33MCKOrO. TIpeACTaBJJeH TaK­

}!{e neplIOA HaABHra KOHTHHeHTaJJbHOrO JJeAHHKa CeBepHOnOnbCKOrO OJJeAe­

HeHH" (BHCJJbl) II nepIlOA oTcTynaHII5I neAHIIKa. 




