FORMATION OF GROUNDWATER IN
SEDIMENTARY BASINS: TRADITIONAL AND
ALTERNATIVE MODELS

Albertas Bitinas

Klaipéda University, Coastal Research and Planning Institute, H. Manto St. 84,
Klaipéda, Lithuania, albertas.bitinas@corpi.ku.lt

“Groundwater in Sedimentary Basins”, 70*" Scientific Conference of the University of Latvia, Riga, January 30, 2012



vy R B STOCKHSLM
.:\"};w:'“
s
;f' g
Sin .. el
‘:f‘;
a
l\"e
:;‘4
£
¥ IF
/i
J///,"
I(' ’/
Y
N
.
*
.
\A» Baltic Basin fresh groundwater
$ e zone thickness, meters
ARSAW
. \\A \"\“1\‘
: (R. Mokrik, 2003)

“Groundwater in Sedimentary Basins”, 70t Scientific Conference of the University of Latvia, Riga, January 30, 2012



1 — kvartero nuogulos; 2 — vandeningi horizontai ir kompleksai; 3 — maZai laidZios uol
struktiirinius aukstus; 5 — artezinio baseino kristalinio pagrindo uolienos;
8 — gipsas ir anhidritas; 9 — akmens druska; /0 — kristalincs ir metamorfinés uolienos; /7 — smélis;
0 — iSbandyt as greZinys, spidzio didumas ir poZeminio vandens mineralizacija (g/l); 2/ — tektoniniy spri-

liy litologiniai Zenklai:

lis; 16 — mergelis; 17 — klintys; /8 — dolomitas; 19 — kreida (kreidos mergelis); 2

dziy linijos (pjaviy linijos nurodytos 5 priede).

6—7 — poZeminio vandens mineralizacijos riba vertikaliaj \
12 — moreninis priemolis;
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(V. Juodkazis, 1979)

6 priedas. Paballijo artezinio baseino schematiniai hidrogeologiniai pjuviai (sudaré V. VienoZinskis ir V. Juodkazis):

14 — aleuritas;

ienos (kartais sporadiskai vandeningos); 4 — regioninés vandensparos, skirianéios artezinio bnsciqu
ame pjivyje; 6 — 1 g/l; 7 —35 g/l; 8—19 — greziniy koloné-
13 — smiltainis;

15 — mo-
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a) Proglacial permafrost

Permafrost
/aquiclude

Basal melting Basal freezing

Groundwater flow

Stagnant

Aquifer groundwater

b) No proglacial permafrost

Basal melting Basal freezing

N |

FIG. 1. Schematic diagram showing water movement through a
subglacial aquifer in (a) the presence of proglacial permafrost;
(b) the absence of proglacial permafrost. Proglacial permafrost
generates overpressuring in groundwater because of the need
for a large potential gradient to sustain glacially-driven dis-
charge beneath the permafrost. Rocks or sediments of relatively
low permeability in the place of permafrost will generate
a similar effect.

(G. S. Boulton, P. Caban, 1995)
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/ﬁ' tunnel valleys
and lakes

10 km
FIG. 10. Schematic representation of subglacial water balance
under that ponion of the ice sheet which was in the catchment FIG. 11. Major Weichselian tunnel valleys (1 — Bornhéved, 2 — Einfeld, 3 — Borgdorf See, 4 — Westensee, 5 —
area of the present study area. Out of 269 m> s~! of basal Wittensee, 6 — Bistensee) projected onto the sirpulated groundwater velocity vectors under the Weichselian ice sheet.
meltwater produc[ion up-ice from the study area, only 6.52 m3 g~} Groundwater flow was simulated without considering tunnel valleys. Note that all tunnel valleys occur in areas of increased

could have been drained through the substratum as groundwater groundwater dynamics. Velocity vectors are shown at a different scale than the analogue vectors in Fig. 9A.

flow, because of a generally low hydraulic transmissivity of bed

sediments. Remaining 20.38 m> s~! were evacuated in

subglacial channels (tunnel valleys), abundantly found in

northwestern Germany. Marginal permafrost fringe is not
considered here.

(J. Piotrowski, 1997)
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Distribution of paleoincisions and
hydrogeological properties of upper
part of Pre-Quaternary bedrocks of
the territory of the Eastern Baltic
region and adjacent area of the Baltic
Sea. The scheme compiled according
to published data of V. Juodkazis
(1979) and A. Sliaupa et al. (1995)

1 - paleoincisions; 2 - porewater
aquifers (sand, sandstone).

Porewater and fractured aquifers:

3 — limestone, dolomite; 4 - chalk,
marl; 5 — stratification of sandstone,
marl, [imestone and dolomite;

6 — aquitard (clay, cayey-carbonate
rocks) 7 - semipermeable rocks
containing groundwater lenses;

8 — crystalline rocks; 9 — coast lines
of Baltic Sea and Peipsi Lake.
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(A. Bitinas, 1999, 2011)
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INSTEAD OF CONCLUSIONS

A different interpretation of groundwater dating results as well as a new
perception of continental glacier dynamics and the mechanism of its meltwater
circulation enable to change the attitude not only to almost dogmatic approach to
glacial geology, but also to modify the already settled viewpoints on groundwater
dynamics in aquifers during ice ages and the formation of fresh groundwater
resources. Thus, we have to answer a number of new questions:

» Supposing that a part of fresh groundwater resources in the Eastern Baltic
region has been formed due to meltwater injections, what are their real
exploitation resources?

» Possibly, they are much smaller than we imagine?

» Are most of them reasonably considered as the renewing ones?
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