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Varve sedimentation
in extraglacial ice-dammed lakes

ABSTRACT: Pleistocene extraglacial varved clays exposed in Central and northern
Poland are deposits of long-time suspension currents. Their variation in the average
varve thickness and the origin of varve-series is attributed to changes in the
width of the depositional area in extraglacial ice-dammed lakes. The developmental
sequence: of sedimentary conditions leading from an extraglacial river valley to an
ice-dammed lake is proposed and illustrated with examples from the investigated
sections. A sharp contact between varved clays and the underlying cross-bedded
sands reflects ‘a sedimentary gap caused by the varve sedimentation encroaching
upon a river terrace.

INTRODUCTION

Pleistocene extraglacial ice-dammed lakes were formed by ice-
-barring of a river valley and damming up the river flowing toward the
ice-dam (MERTA 1978). In such a basin, three main sedimentary zones
are to be. distinguished: proximal, intermediate, and distal (see Text-fig.
14 in MERTA 1978).

The first of these zones is characterized by the so-called A-type varve sedi-
mentation, with rather indistinct light and dark layers and the total thickness of
several- centimeters eaeh varve. It is situated near the extraglaecial river mouth.

The second zone bears the B-type varve sedimentation, with contrasting light
and dark layers and sharp boundaries between individual wvarves. This zone is
located further toward-the center of the extraglacial ice-dammed lake.

The distal zone contains very thin, so-called distal, microvarves of the C-type.
It is situated furthest away of the mouth of the extraglacial river, generally cor-
responding to deeper parts of the jce-dammed lake.

‘More detailed characteristics of all these varve types and sedimentary zones
were given in an -earlier publication (vide MERTA 1978, pp. 248 and 263, Pl. 12, and
Text-fig. 14).
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The similarity of varves in both extra- and proglacial deposits pro-
bably reflects the same causal mechanism, viz. climatic biseasonality
with effective sediment supply in summer time and with stagnation in
winter. The sediment supply in proglacial lakes, however, depends on
the single-maximum process of icesheet ablation (DE GEER 1912, HA-
LICKI 1932, ANTEVS 1951), whereas the rhythm of extraglacial rivers
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Fig. 1. Location map of varved sequences in Poland, selected for illustration of
the development of an exiraglacial ice-dammed lake a — Lebork in northern
: Poland, b — Mazovia Lowland in Central ‘Poland

Localities: 1 Mochty, 2 Plecewice, 3 Boryszew, 4 Kuznocin, 5 G6ry, .6 Arcelin,
7 Marki, 8 Zielonka, 9 Radzymin, 10 Lebork _

shows a few optima per year. Perhaps even more importantly, extragla-
cial ice-dammed lakes are rather shallow and elongated thus contrnStmg
with huge and generally deeper proglacial basins (see HANSEN, 1940)
. The present paper primarily concerns the sedunentology of Pleisto-
cene varved deposits in the Mazovia Lowland in Central Poland (MERTA
1975, 1977, 1978, 1980). Examples from this area make up the ‘basis for
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development of an extraglacial ice-dammed lake model;, one example
comes from a huge exposure of varved clays at Lebork in northern
Poland (Text-fig. 1).

VARVE ORIGIN AND LONG-TIME TURBIDITY CURRENTS

The problem of propagation and distribution of suspended matter
supplied into a proglacial basin was considered by many authors.

ANTEVS (1951) made observations on numerous present-day lakes and assumed,
on this basis, that proglacial lakes had no thermal stratification in summer at all.
In his view, water temperature approxlmated 4°C in the entire water column,
from the surface down to the bottom. Hence, the lighter meltwater should have
been propagated in the basin by superﬁcial cprrents A similar opinion on water
temperatures had been previously expressed by ‘DE GEER (1912), who also claimed,
however, that the meltwater carrying the suspended matter must have been
heavier than the water in the ba_sm and, hence, should have been propagated by
near-bottom currents.

Having considered the turbidity currents, KUENEN (1951) suggested that varves
were deposited by the so-called long-time suspen.smn currents. This interpretation
of varve origin has successively . gained \mqe acceptance for the varved clays of
various geological ages (BANERJEE 1866, I—IAB,RISON 1975) as well as for the
present-day varvelike deposits (BELL 1942, GOULD 1951, KLIMEK 1872). The
varve, however, is not an equxvaient of tl}a ‘furbidite (semsu BOUMA 18962). It
originates from near-bottom clouqs of suspended matter which continually supply
the sedimentary material over several montb.s, -while the turbidite is a portion of
material deposited during a very short period (minutes, hours, or perhaps several
days but no more).

The present author (MERTA 1978) pomted to long-time turbidity
currents as the cause of the varVIty of Pleistocene extraglacial clays.
According to this concept the propa ation of suspension currents into
an extraglacial ice-dammed que was %gtermmed by the lowermost part.
of the overflooded valley, i. e., by the river channel area.

VARIATION TN VARVE SEQUENCES

In the investigated extraglacial varye sequences, the varve thickness
is highly variable (r in Text-tig. 2). The average thickness of varves dec-
reases upwards in the sequence, as a rple. Most frequently, it changes
gradually (e. g., Plecewice, Kyznocin, Radzymin, Marki, Zielonka — see
v in Text-fig. 2, PL.1, Fig. 1), but rapid changes also occur here and
there, in sections with varve-series (,Text-flg 3). These changes are
always unidirectional, a series of thicker varves. b_emg covered by a series
of thinner ones (Pl 1, Figs 2-3).

The thickness of individual varves has been generally treated as
a function of (i) the total auantitv of sedimentary material supplied per
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Successivé varves

Fig. 2

Schematic wvarvdiagram of ex;
traglacial varved clays
r — real thickness of varves,

v — average thickness of var- ' Thickness of varve=
ves

year, and (ii) the position. of the sedimentary area, i. e., its distance
from the source area. For pmglamal varves, this distance is determined
by the position of the jcefront;  for extraglacial varves it is determined
by the position of the river mouth. Therefore, long-time changes in the
average thickness of varves (or varve-series) have been attributed to
oscillations of the icefront (SAURAMO 1929, HANSEN 1940, ANTEVS
1951, PIRRUS 1965, RINGBERG.. 1971). Forward and backward move-
ments of the icefront resulted in alternating sedimentation of varve-
-series with thick varves and varve-geries with thin ones, The variation
in thickness of individual varves in proglacial lakes can, in turn, be
explained by fluctuations of the ablation intensity in succesive years
(DE GEER 1912, LINDBERG in SAURAMO"1929; see also - HALICKI
1932).

The varve variation in extraglacial varve sequences, however, cannot
be related to ablation processes or to changes of the icefront position,
because the material was being primarily brought from the opposite
direction. VAN SICLEN (1964) explained the changes in thickness of
individual laminae by vertical oscillations of the water level and conse-
quent changes in the extent of the basin. A simpler explanation might
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Successive varves,

Fig. 3

Schematic diagram of a var-
ve-series sequence and its
hypothetic relation to the
river-valley morphology
r — real thickness of - suc-
cesive varves

v — average thickness of
varves;
a, b, ¢ — succesive varve-

Thlt_:kness of varve -series (compare Text-fig. 8)

refer to variation in the supply of sedimentary material. Neither me-
chanism, however, adequately accounts for the origin of varve-series.
Extraglacial ice-dammed lakes were located in river valleys. Hence,
they valley width and longitudinal profile of the valley and the angles
of its slopes must have determined the width, depth, and areal extent of

_an extraglacial basin.
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Fig. 4. Theoretical crossg-section of a V-shaped river valley
& — angle of slope (tan @ = m); 1, 2, 3.. n — number of depositional acts; S; —
" eross-section area of the initial varve (numbered 1); Ty — thickness of the initial
varve (equation 1); Ty — thickness of the varve sequence (equation 2); Wpn —
width of the bottom of the basin after m-th act of deposition (equations 3 and 4)
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Let us consider an extraglacial lake in V-shaped valley with the
same angle o (tan « = m) of both its slopes. The first portion of deposited
material (initial varve) has the cross-sectional area S; and thickness Ty
(Text-fig. 4). The relationship between S;, m, and T, is given by the
equation 1 (in Text-fig. 4). If the material is supplied in constant port-
ions, the thickness of a varve sequence containing n varves will be T,,
(equation 2 in Text-fig. 4). At the same time, however, the width of the
depositional area gradually increases from W, = O to W, (equations
3 or 4 in Text-fig. 4). Thus, the rate of decrease in varve thickness
depends upon m, or the cross-section of the river valley (Text-fig. 5),
The decreasing trend of the average thickness of individual varves
upwards in the sequence thus reflects an increase in depositional arca
rather than a decrease in supply of the material.
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Fig. 5. Decrease in thickness of successive varves, depending on the valley-slope
angle; the quantity of sediment is held constant
84 — cross-section area of the initial varve: value 1.0 in dimensionless unit;
m = fan «; 1, 2, 3.. n — number of the varve deposited after the initial one;
‘Ten = thickness of the sequence after n acts of deposition: the initial varve
thickness is 1.0 [dimensionless unit}
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1 — Sequence of varved clays showing a gradual change in the average varve
thickness; locality Marki, scale in cm

2 — Varve-series sequence: series a, b, ¢ differ in the average varve thickness;
locality Arcelin, scale in cm

3 — Boundary between two varve-series (a and b); locality Mochty, scale in dem



ACTA GEOLOGICA POLONICA, VOL. 36 T. MERTA, PL. 2




VARVE SEDIMENTATION - 331

This conclusion leads to a very simple interpretation of the origin
of varve-series. The proportionality of the total thickness T.,, of an
m-varves-bearing sequence to the width of its.depositional area Wha
(see, equation 4 in Text-fig. 4) indicates the possibility of a rapid change
in varve thickness as a result of rapid change in width of the depositional
area. For example, let us consider an overflooded valley with width of
the bottom W, and. thickness of each varve Ti. (@ in Text-fig. 6). Hence,
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Fig. 6. Varve sedimentation within a terrace-shaped river valley ) )

a — conditions determined by width (W) of the bottom and thickness (Ty) of the

varve, b — ‘conditions determined by a sudden change in- width of the bottom (to
W) and the resulting decrease of in varve thickness (to T')

the cross-sectional area of a single varve is 8 = W, Ty. When the
‘varves fill up the lower part-of the valley and the water  floods " the
next higher terrace, the 'width of the basin will rapidly change from
W, to ‘W, and, consequently, the varve thickness will also change from
T, to Ty The cross-sectional area of a single varve will then be 5 =
= W,-Ty (b in Text-fig. 6). If the total quantity of the supplied material
remains constant, S; = S,, then W;-T; = Wa-Ts. An increase in basin
width ‘must be accompazied by a decrease in varve thickness. This
appears -as-4 more plausible interpretation of varve-series origin than
any allochthonous -catuses; that is, a rapid drop in the total quantity of
sediment supply or-a.change in the river-mouth position. Generally,
then, varve-series sequence with progressively thinner varves (e. 9., at
Arecelin; see PL 1, Fig.2) seem:to have been deposited within terrace-
~shaped wvalleys. (Text-fig. 3).

This interpretation is.appropriate for extraglacial ice-dammed lakes
only, while it may not: be correct for proglacial lakes.

PLATE 2

A — Cross-beddsd sands 4nd gravels underlying a varved sequence; Boryszew,
. scale in ecm :

Bl — Sandy ripples covered by clay laminae; Mochty, scale in cm

B2 — Layer of breccia consisting of redeposited. mud pieces;. Mochty, scale in cm

€1 — Continuous and relic:clay Jlaminae covering sandy ripples of current origin;
Machty, scale in cm )

©2 — Alternation of sahdy and clayey layers giving a varvelike appearance to

. the sediments; Zielonka, scale in em- i

D — Contact between climbing-rippled sands and.varved deposits; Mochty, scale
in dem ’
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VARVED CLAYS AND THEIR RELATION:
TO THE UNDERLYING. DEPOSITS

Sections with a gradual transition from sands to typical varved’ clays
are scarce (Boryszew, Mochty; see Text-fig. 1). They illustrate ‘4 changeé
'from _fluvial ‘to -lacustriné sedimentary conditions, The fluviatile phase
of sechmentatmn is represented by tabular sets of créss-bedded sands
and/or gravels (e g., at' Boryszew; see Pl 2, Fig. A), which' gradually pass
upwards into sandy beds with numerous ripples of current origin. These
ripples are usually covered by clayey laminae (e. g., at Mochty; see Pl
2; Fig. Bl). Sometimes, -these. parts of the sequence contain also beds of
breccias consisting of sand and redeposited clay pieces -(e g., at Mochty;
see Pl. 2, Fig. B2), derived from the eroded clayey covers. Higher up in
the sequence, the thickness of sandy -beds gradually decreases and
ripplemarks become smaller (e. g., at Mochty; see Pl 2, Fig. C1). Finally,
mtercalatmns of continuous thin clayey laminae appear between sandy
beds wh1ch are several centimeters thick {e. g., at Z1e10nka, see.Pl. 2,
. ‘Fig. CZ) These are not yet varves but they alreaay eensist of both light

and dark layers, as the proper varves do. They ‘represent different
: sed1mentary regimes alternating in the environment, viz. the dynamic-
~transport regime (sandy light layers) and the stagnant one, (clayey dark
laminae). These are the initial conditions of an 1ce—dammed lake, al-
though there is still a con81derab1e mﬂuence of the ﬂuvml regime, i, e,
the material -is chiefly propagated by the river currents -Such strata
gradually ‘pass upwards into typlcal varves, . depOS1ted from clouds of
long-time suspension currents.

More commonly, the succession from sands/gravels to varves bears
a:very sharp contact (e. g., at Géry, see Pl 3, Figs 1—2; and at Lebork,
see Pl 4, Figs 1-2). The assémblage of sedimentary structures .in-the
underlying sands (various cross-beddings; see-PL-3, Fig.. 2 and PL 4,
Fig. 2) unmistakably defines. the upper flow regime conditions.of a:fli-
vial environment. Hence, such-a succession reflects a rapid change of
sedimentary conditions from the dynamic-river regime (sands.and-gra-
vels) to the stagnant-basin regime (varved clays). The investigated se-
quences lack any direct traces of such a ¢hange. The absence of a transit-
ional .interval seems. to indicate the presence .of a sedimentary gap
between sands and varved clays.

In extraglacial ice-dammed - lake environments, the sedimentary ma-
terial was distributed by near-bottom clouds of long-time suspension
currents. At the initial phase of basin life, these eurrents propagated
along the river-channel zone of the overflooded valley. Therefore, a se-
‘quence with gradual transition from alluvial deposits of the pre-basin
stage to varved clays can only be expected to.occur in this narrow zone.
In the remainder of the basin, the overflooded terraces including, no
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1 — General view of a varved-clay exposure at Goéry; arrow indicates a sharp
contact between varved clays and sands
2 — Close-up view of the contact zone at Gory: note cross-bedding in the sands;

scale in cm
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1 — Distinct sharp contact between sands and overlying varved clays at Lebork
2 — Close-up view of the contact zone at Lebork: note cross-bedding in the
uppermost part of sands (arrowed); white bar is 10.0 cm long
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deposition occurred at ‘that.time. The .varved-clay deposition. bégan
there only after the river valley had beenfilled up. with sediments. The
flooding of each successive terrace made the depos1t10na1 -area wider,
thus allowing for a lateral propagatlon of suspensmn currents

The sandy depos1ts 'underlying varved—clay setmences “thus’ repre-
sent older stages of the river-valley" life. They bear .no clearcut causal
relationship to’ the subsequent existence of an extraglat:lal ice-dammed

lake.

EXTRAGLACIAL ICE-DAMMED. LAKE DEVELOPMENT

Let us consider a fragment. of . an . extraglacial . river - valley. .Its
successive developmental phases. are here schematmally illustrated (see
Text-fig. 7TA-D) as well as documented by real. varved-clay sequences.
(see PL 2, Figs A-D).

In the first phase, the valley has acquired strongly developed accu-
mulative-erosional terraces and a narrow river-channel zone of straight
type, with sedimentation of coarse sediments (see Text-fig. TA and PL
2, Fig. A). When the icefront encroaches upon the valley far away from
the .investigated area, the ﬂow of the extraglac1a1 river becomes more
difficult. The straight flow system is transformed into a braided one (see
RUST 1972). At this phase (Text-fig. 7B), two distinct sedimentary
regimes can be discerned: the dynamic-transport regime is represented
by cross-bedded sandy layers with current ripples, and the stagnant
regime by clay covers (BI in Text-fig. 7B and PL 2, Fig. BI). These clay
covers can later be eroded at the next-dymamic transport stage, and
clayey breccias are formed (B2 in Text-fig. 7B and Pl 2, Fig. B2). This
sequence of sedimentary conditions may be characteristic of the transit-
jon from a fluvial to an ice-dammed lakeé environment. '

" In the next developmental phase, the icesheet completely dams the

valley up and the flow of the extraglacial river water is stopped. This
is an initial stage of the extraglacial ice-dammed lake life (Text-fig.

7C). Even if the water level of the lake is high, the material’ supphed
into the basin by the extraglacial river migrates, along the narrow’
river channel, as clouds of near-bottom suspension currents. Therefore,

the actual deposition is limited to a narrow zone at the very bottom of

the basin; it features, first, varvelike deposits (C1-C2 in Text-ﬁg 7C and )
Pl 2, Fig. C) and then, typical varves. Generally, no sedimentation

occurs in the remainder of the overflooded area. At most, it receives
only a slow deposition of colloids and eolian dust (MERTA 1980);

a small quantity of sediments may also be derived from destruction of
the lake banks by wave action (see MERTA 1975).
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-After the river-channel has been filled up with. depasits, the lower-
most terrace also becomes the area of deposition. The onset of varved-
-clay sedimentation on this extensive area is marked by & rapid decline
‘of the average varve thickness. This is the beginning of a new varve-
~ -series in the axial part of the basin (D” in Text-fig. 7D). In more peri-
pheral parts of the basin, early stages of varved-clay sedimentation begin
at this moment (D’ in Text-fig. 7D). These varved cIays must obviously
be separated from the underlying sandy deposits by a sedimentary gap
(Pl 2, Fig. D; see also Text-fig. 8). '

CONCLUSIONS

The existence of an extraglacial ice-dammed lake is controlled by
the icedam stability. When the icedam retreats, rapid erosional processes
‘take place. The previous system of the extraglacial river flow is restored
(see JAHN 1968) and the deposits in the axial part of the basin undergo
erosion. Sometimes, however, the new river flow misses the old chann-
el. In such instances, sequences with the transitional deposits of the
‘river/basin stage may ‘be preserved, as it has been recorded, - for
example, in the sections of Mochty and Boryszew. '

Extraglacial ice-dammed lakes could have repeatedly developed in
the same area (MERTA 1978). Therefore, varved sequences deposited at
the same hipsometric level may nevertheless differ in age.'Such a possi-
bility has never been taken into account and heterochronous varved-clay
sequences were generally interpreted as facies variants of an isochronous
sedlmentary series (see SAMSONOWICZ 1922). '

It has to be emphasxzed that the present interpretation of depositional
history- of 1ce-dammed lakes ‘refers solely to extraglacial environments.
It sheds some new hght on the depositional mechanisms leading. to_
a change in the average varve thickness and to origination of varve-
-series, the prime control being the change in areal extent of the sedi-
mentary environment. This interpretation, however, does not exclude
any annual variation in sediment supply. Consequently, the varvdiagrams
of extraglacial varved sequences must be regarded as reflecting inte-
ractive effects of both these factors.

The significance of the size of the sedlmentary area for the varve
thickness affects also the present author’s former opinion on the origin

Pig, 7
Developmental sequence leading a fluvial ‘to an ice-dammed lake envxronment

-(detailed explanation in the text)

solid arrows — traction currents of the river type, empty arrows - near-bottom long-time_
‘suspension currents






ACTA GEOLOGICA POLOMICA. VOL. 36 T. MERTA. FIG. 8

|

|

ICE-DAMMED LAKE STAGE:
PHASES OF VARVED-CLAYS SEDIMENTATION
1] m
I

Sedimentary gap (IV,Vphases absent) \!ﬁ

Sedimentary gap (I-Vi phases absent)

PRE-ICE DAMMED LAKE STAGE:

PHASES OF MORPHOLOGICAL CHANGES IN EXTRAGLACIAL-RIVER VALLEY

Time-relations of a varved sequence to the underlying deposits, depending on the number
of pre-lake phases and the location of the profile within the sedimentary area
LIV - phases of pre-ice dammed lake stage, V-VII — phases of ice-dammed lake stage
A, B, C— position of profiles {arrowed) and their geological-time relations (at right)

a, b, ¢ — varve-series (compare Text-fig. 3)
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and meaning of the A-, B-, and C-types of varves (see MERTA 1978).
These. three different types of varves mist be interpreted not only as
a function of distance from the river mouth, but also as a function of
position in the developmental sequence of the extraglacial ice-dammed
lake.

Aecknowledgements

The author is deeply indebied to Professor A. RADWANSKI and Dr. A, HOFF-
MAN for their critical reading of the manuscript. Thanks are also due to T. ZV-
DOROWICZ, M. Sc., for his helpful suggestions and for discussion of the mathe~
matics.

Insiitute of Geology
of the University of Warsaw,
Al Zwirki ¢ Wigury 98,
02-0889 Warszawa, Poland

REFERENCES

ANTEVS, E. 1951. Glacial clays in Steep Rock Lake, Ontario, Canada. Geol. Soc.
Amer. Bull., 62 (10), 1223—1262. Baltimore.

BANERJEE, I, 1966. Turbidites in a glacial sequence. A study for the Talchir For-
mation Raninganj coalfield, India. J. Geol., 74 (5), 593—606. Chicago.. .

BELL, H. 1942. Density currents as agents for transporting sediments. J. Geol., 50.
(5), 512—547. Chicago." : B T N

BOUMA, A. H. 1962, Sedimentology of some flysch deposits. A graphic approach
to facies interpretation. Elsevier; Amsterdam. .

DE GEER, G. 1912. A geochronology of the last 12,000 years. Geol. Intern. Congnr..
Comp. Rend., 241—253. Stockholm. . .

GOULD, H. R. 1951. Some quantitative aspects of Lake Mead turbidity .currents.
Soc. Econ. Paleont. Miner., Spec. Publ,, 2, 34—52. Tulsa. . ] )

HALICKI, B. 1932, Sur un de l’application de la méthode géochronologique en Po-
logne. Ann. Soc. Géol. Pologne, 8 (2), 193—197. Krakéw. )

HANSEN, S. 1940, Varvighed i danske og skaanske senglaciale Aflejringer. Danm.
Geol. Unders., 2 Raekke, 63, 418 pp. Kebenhavn. : o

HARRISON, S. 8. 1975. Turbidite origin of glaciolacustrine sediments, Woodcock

) Lake, Pennsylvania, J. Sedim. Petrol, 45 (3), 738—744. Menasha, .

JAHN, A. 1968. Geomorphological deductions from observations of the bottom of

: an ice-dammed lake. Geograph. J., 39 (2), 117—123, Wroclaw. - :

KLIMEK, K. 1972. Present-day fluvial processes and relief of the Skeidararsandur
Plain, Iceland. Geograph. Studies, 94, 1138, Wroclaw.

KUENEN, PH. H, 1951, Mechanics of varve formation and the action of turbidity
currents. Geol. Féren. Férhandl., 73 (1), 60—84. Stockholm.

- MERTA, T. 1975. Application of rippled surfaces as correlation horizons in ice-
~-barred sediments. Bull. Acad. Polon. Sci., Sér. Sci. Terre, 22 (2), 77—8l.
‘Warszawa.

-~ 1977. Sedimentological character of ice-barred sediments. Unpublished Ph.
D, thesis; University of Warsaw. .

— 1978, Extraglacial varved deposits of the Warsaw Ice-Dammed Lake (younger
Pleistocene), Mazovia Lowland, Central Poland, Acta Geol. Polon., 28 (2),
241—272. Warszawa.

— 1980. Arthropod and mollusk traces in the varved clays of Central Poland.
Acta Geol. Polon., 30 (2), 165—173, Warszawa.

PIRRUS, E. 1968. Estonian varved clays. Vdlgus; Tallin.

RINGBERG, B. 1971. Glacialgeologi och isavemiilining i Ostra Blekinge. Suver.
Geol. Unders., 85 (7), 1—174. Stockholm.

RUST, B. R. 1972. Structure and process in a braidéd river. Sedimentology, 18,
221—245. Amsterdam,



336 TADEUSZ MERTA

SAMSONOWICZ, J. 1922, Des lacs endiques de la periode glaciaire sur la Haufe
et Moyenne Vistula. C.-R. Séanc. Serv. Géol. Pologne, 1, 373—403. Warszawa,

SAURAMO, M. The Quaternary geology of Finland. Bull. Comm. Géol. Finlande,
86, 1—110, Helsinlki. :

VAN SICLEN, D. C. 1964, Depositional topography in relation fo cyclic sedimen-
tation. Kansas Geol. Surv. Bull, 169 (2), 533—540. Lawrence.

T. MERTA

SEDYMENTACJA WARWOWA W ZASTOISKACH EKSTRAGLACJALNYCH

(Streszczenie)

Przedmiotern pracy jest zagadnienie mechanizmu sedymentacji warwowej
w ekstraglacjalnych zastoiskach dolinnych, ktére prawdopodobnie byly dominuja-
eym typem zastoisk w plejstocefiskim krajobrazie na obszarze Polski.

Przeprowadzono, w obrgbie odstaniajgcych si¢ sekwencji osadéw zastoiskowych
Mazowsza (pairz fig. 1 oraz plL 1—4), analize zmian miazszodei warw. Traktujac
warwy jako efekt dzialania diugotrwatych pradéw zawiesinowych (patrz KUENEN
1051, MERTA 1978) wskazano, it zmiany $redniej miagzszosci warw sg gléwnie
funkeja szerokoéci obszaru sedymentacji. Stopniowa zmiana $redniej miaZszosei
warw w profilu (fig. 2) wynika ze stopniowego zapelniania osadami warwowymi
zastoiska rozwinietego w dolinie V-ksztaltnej (patrz fig. 4), skokowe za zmiany
sredniej mig2szofci warw (fig. 3) odpowiadajg sedymentacji w zbiorniku zajmuja-
cym doline o reliefie tarasowym (patrz fig. 6). Gradient zmian $redniej migzszosci
warw jest przy tym éciSle uzaleZzniony od nachylenia zboczy zalanej doliny (watrz
fig. 5). . '

Uwzgledniajgc powyisze zaleinofci, przedstawiono schemat rozwoju dolinnego
zbiornika zastoiskowego (fig. 7). Schemat ten daje nows interpretacje profiléw
ukazujgeych ostry kontaki osadéw warwowych z podécielajagcymi je utworami
piaszezystymi (patrz pl. 3—4), oraz traktuje taki typ kontaktu jako efekt istnienia
diugoczasowych luk sedymentacyinych (patrz fig. 8).
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