SEDIMENTOLOGICAL INVESTIGATIONS ON THE NW PART
OF THE BROWN COAL BASIN SALGOTARJAN

By Dk. Gyorcy ViTALS

Design Office for Civil Engincering, Budapest

In the course of the hydrogeological explorations of the side-valley reser-
voir planned to be constructed in ‘the northern part of the Jégerfo valley near
Mihalygerge — one of ‘the versions fcr solving the problem of water supply to
Salgétarjan by impounding reservoirs [12] —, derailed sedimentological investi-
gations were made too [13, 14]. Besides supplymo basic geological data of
greatest importance to the designer of the construction to be, these investigations
enriched our knowledge of the Burdigalian and the Lover-Helvetian forma-
tions in the N'W part of the Salgétarjdn brown coal basin, by many sedimento-
logical details that were new to us, and, up to the present, could not be found
in the special scientific literature in Hungary. On this territory made up from
Miocene formations (Fig. 1.), it is for the first time we applied methods thart,
so far, had only been mentioned by Hungarian special literature as concerning
Quaternary formations [4, 5, 6, 7].

GEOLOGICAL CONDITIONS

The geological conditions of the NW part of the Salgétarjan brown coal
basin are mainly discussed by the papers of J. Noszky [8, 9, 10] and L.
BarTkd [1, 2].

In the course of the detailed geological investigation of the Mihalygerge-
Jégerfé valley water reservoir [13, 14], we distinguished two layers in the
Burdigalian (coal substratum) series of strata.

The first (lower) layer is buile from the sequence of clay, silt, rock flour
and kinds of sands. The second (upper) layer is built from the same rocks, but
bentonitic traces, referring to the fall of rhyolite tuffs, were observed in it too.
The boundary of the two layers is marked by thm lignite and ‘brown coal
traces. Four fluvial sand layers — with ccarser grains, in places — can be indi-
cated in the terrestrial Burdigalian series of strata.

The Lower-Helvetian brown coal bed series is represented by the very
thin coal seam and coal hanging. The former was observed only in traces, in
the prospecting holes of 1959/1960 too, while from 3 well distinguished series
of strata could be detected in the coal-hanging.
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We summed up the most common series of a layer of the coal-hanging,
by the name of mostly coagulateing, badly classified rock flour with aleurite
banks.

Several rock flour or rock flour types of rocks were determined in this
series of strata, during the testing of materials. The somewhat silty, fine-are-
naceous rock flour was prevailing there. This stratum was well observed 1n
parts of the prospecting holes bored on the site of the projected dam (Fig. 2.)

Less extended is the stratum represented mainly by sandstone with plant
rests and the silty-clayey rock.

The lcwer Helvetian (coal hanging) formations are easy to be distinguish-
ed from the Burdigalian sediments, by means of the marine radiolarians.

The weathered and decompecsed rocks on surface of the Burdigalian and
lower Helvetian formations — on climatic grounds — were summed by the name:
rock altered in the Pleistocene (because the weathering was most sure in the
Pleistocene). The detailed petrographic definition of the formations listed here
1is shown in Table 2

The ycungest formations are the Pleistocene-Holocene flood plain sediments
covering the valleys and the talus material.

Characteristic for the tectonics of the region is the observed NW — SE
cross fault and the perpendicular NE — SW longitudinal rupture, seen every-
where in the Salgdtarjan basin. The Burdigalian coal substratum and the Lower--
Helvetian brown coal stratum dips averagely 14° SW.

RESULTS OF MATERIAL TESTING

During the mineralogical-petrographbical investigations, micromineralogical
and DTA tests were made, with the kindness of Mrs. ILona MinALyl, who did
the former, and of Dr. AcnEes SzEXeLY who did the later.

The Burdlgahan and Lower-Helvetian sand and rock flour samples are
— on ground of the micromineralogical tests — nearly of similar composition.
This refers to the same place of origin or area of ablation (Table 1.).

Biotite and magnetite (or leucoxene) are ruling among the heavy minerals
of magmatic origin. The amphibol, enstatite, apatite and the tourmaline
originating from pegmatite, are of ‘minor importance. The diopside and zir-
contum show only in one sample.

Ruling from heavy minerals of metamorphic origin is the garnet and
chlorite, of more importance are the tourmaline and epidote, less disthene,
andalusite, zoisite and chloritoide. Actinolite and staurolite are only in one
sample.

The pyrite, limonite and calcite, representing heavy minerals of epigene
origin, are also of minor importance.

Muscovite and quartz are ruling among heavy minerals. More common is
the orthoclase, less the quartzite and plagioclase. The submicroscopic mineral
grains, cemented with. limonite, are quite numerous in some samples.

On base of micromineral tests, it is quite sure that the New-Tertiary
arenaceous or rock flour formations building up the area, are to be seen as
weathered residues of the ,,ancient Vepor” — a paleozoic crystalline basement
today still on surface, in the nerthern nelghbourhood of the area, on the upper
flow of the Ipoly basin.
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Table. 1. Results of the micromineralogical tests
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Differential-thermal quantitative tests were made from some typical
samples of the silty-clayey rock formations building up the area (Fig. 3.). The
samples investigated from the coal bottom series, listed to the Burdigalian
{Fig. 3., 1-8) are from the same character. They contain mainly montmorillonite
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Fig. 3. D. T. A. curves: 1. borehole 1. 15,2—16,1 m, silty clay; 2. borchole 1. 16,1—17,1 m,
silty rock flour; 3. borehole 7. 12,5—13,4 m somewhat bentonitic silty clay; 4. borehole
i5. 9,8—10,2 m, bentonitic clay; 5. borehole 17. 10,4—11,8 m, slightly bentonitic silt;
6. borehole 17. 11,8—13,7 m,.somewhat bentonitic clay; 7. borehole 17. 17,2—18,1 m, ben-
tonitic clayey silt; 8. borehole 17, 18,1—19,2 m, slightly bentonitic silt; 9. borehole 132.
3,5 m, silty rock flour; 10. borehole 133. 4,0 m strongly silty fine arenaceous rock flour;
11. borehole 134. 3,0 m, fine arenaceous clayey silt; (The samples 1—8 are of the Burdigalian
’ age, 9—11 Lower-Helvetian)

and a little kaolinite. The samples originating from the Lower-Helvetian coal-
bed (Fig. 3., 9—11) contain, based on the D. T. analysis, some clay minerals
of the montmorillonite type. The montmorillonite contents of some rocks mark
only the beginning of clay-mineralization.

We made, in frame of the sediment-geological or sedimentpetrographical
and engineering geological investigations, tests for the granulometric composi-
tion; plasticity, natural moisture content, shrinkage and carbonate content. Thes
tests were made chiefly by Mrs. E. BajTay and Mr. L. TakAcs. -

5 Acta Mineralogica—Petrographica 6 5



The 140 granulometric tests were grouped on ground of sediment types
and geological series. It was possible to determine several distinctive sediments
or types of sediment rocks from the various geological epochs. The border-
curves of the individual types are shown on figures 4—86.

If we have a look at the border-curves of figures 4—6, it can be seen that
— with a few exceptions — the tertiary- and quaternary formations are very
badly classified sedimentologically. The unclassified state of rocks refers te
an origin from a quiet water. }

The grain size composition border curves of Burdigalian rock sorts (Fig. 4.),
belong mainly in the range of sand and rock-flour. The border curves of the
somewhat silty, small gravel, medium and coarse grained sand and silty coarse
sand marked 1, in comparison with the clays altered in Lower-Helvetian and
Pleistocene, show one of our worst sorted kind of rock. The medium and
coarse grained sand deposits, marked 2, belong in an exact, from the younger
formations well distinguishable ralm of grains. The border curves of the
somewhat silty, silty or rock floured medium small or fine grained sand, mar-
ked 3, and the somewhat silty and very silty fine sanded rock flour with
mark 4, enclose a well discernible-— from one another and from the former
ralms — grain sort.

We cleared the origin of the Burdigalian sand sorts, disclosed with bore
holes after the system of I. MinALTz [7]. We observed in the examined samples
chiefly grains with sharp breakings, characteristic for fluvial sands belonging -
to -type -1. [7, p. 18]. The II. type intermediate grains were secondary. The
I11. grain-type, characteristic for drift-sand, was not found by us. The Bur-
digalian sand samples are therefore qualified by us for fluviatile origin, because
sharp, chipped grains are dominant. = - . :

Among the Lower-Helvetian formations corresponding (Fig. 5.) with the
shallow sea formation — fine grain stuffs are dominant. Only the well
separated, quite unqualified small and medium grained or aleuritic sand-ralm
{marked 1.) contains coarser grains, in comparison with the others. :

The fine-arenaceous rock flonr marked 3, from the Lower-Helvetian rocks
is prominent with better sorted grains than by the others. The somewhat silty
and silty fine arenaceous rock flour (marked 4.) is characteristic too for this
ralm. A somewhat selected ralm is the little silty, rock floured fine and small
grained sand (Figure 5, marked 2.) and the fine arenaceous (Figure 5, marked
5.) silty and very silty (clayey) rock flour.

We can distinguish; on ground of the grain size, 3 types of aleurite bedded
between ‘the rock flour formations. Relatively coarser grains too are in the
sandy aleurite — and at last, finest is the fine — arenaceous somewhat clayey
aleurite. (See figure 5, mark 6, border curves of grain size composition.)

For a sure determination of the cementing material of aleurites, some thin
sections were made from the aleurites of the borings 8 and 15. In the mineral
composition of the examined samples — after the investigations of Mrs. Széky,
Dr. ViLma Fux — quartz grains play a role with ‘more muscovite (sericite)
filaments with less importance. The filaments are parallel settled. The size of
quartz- grains in the thin sections is different, average size of the greatest are
60—80 u. In the cementing sericite stuff — between the mineral grains — are
muscovite filaments from the length.of approx..50 u. But the greatest part of
the cementing is stained with a fine grayish brown, disperse organic stuff.
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Lower-Helvetian (Fig. 5.), altered in Pleistocene and Pleistocene-Holocene (Fig. 6.).
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In some places there is also a limonitic cementing beside the mainly sericitic
material. : .

We observed several sponge spicules too, in the thin section, but no
radiolarias.

The grain composition border curves of Burdigalian or Lower-Helvetian
rock sorts transformed in Pleistocene (Fig. 6, sample 1.) enclose the very silty
fine sanded rock flour, fine sanded rock floured silt and the clayey silt types
of sediments. These are in connection with the Burdigalian, Lower-Helvetian
formations, on base of the grain composition too. i

The grain composition border curves of badly classified Pleistocene-
Holocene sediments originating from the valley bottom (Fig. 6.) are, except
of the talus, humic sands of various grain size (Fig. 6, sample 2.) to be sorted
easily into the grain composition ralm of Lower-Helvetian rocks, because these
originate from the weathering of older rocks.

The grain composition border curves, shown on figures 4—6 of rocks
building up the NW part of the brown coal basin Salgbtarjin give precious
good comparable and base data to the UNGAR [11] sample curve classification,
which is easy to use in practice.

166 plasticity, 88 shrinkage, 177 water and 73 carbonate content tests
were made during engineering geological testings.

By comparing the results of the plasticity tests with the macroscopic petro-
graphic tests and the grain composition, we determined the key of classification
for the rocks of the area, on ground of the plasticity index. As the following
list shows.

Name of rock Plasticity index (Pi %)
Somewhat silty, fine sanded and silty rock flour 15—25

Silt with rock flour . . 25—30

Clayey sile 30—35

Silty clay 35—40

Clay over 40

Naturally, the above list is of general aspect. The somewhat big fluc-
tuation of values.of the-rock-~flour-is-the -result -of -the:-badly. classified: state
of stuffs. The characteristic components of materials can be better defined
because of the failing of coarser grains, in the case of the silt-clay rocks,
which are badly classified in the area too.

With this new system of classification — at least in the N'W part of the
Saigdtarjan brown coal basin — we see a way to list the rock sorts tested and
classified by others, with the rock classification terms used in this paper.
This is important because several engineering-geological and soil mechanical
explorations were also made in the neighbourhood of the area. This classific-
ation makes easier the geological evaluation of these, if plasticity tests are
at hand.

We make our observation on this place, that the CaCO, contents of the
rocks of small plasticity index in the area, are  somewhat. greater than those
of other materials.

The natural water content values of the tested samples are mostly identical
for the various rock sorts.
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‘madeon characteristic rock materiil of the area ~~

Table. 2. Average and extreme values of sediment and engineering geological tests,

Name and geological Uniformity Liquid Plasticity Natural Linear Carbonate
age of rock coefficient limit index molsture shrinkage content
content . ag CaCO3%0
Silty rock flour (Burdiga-| Aver. — 38,2 20,3 16,2 5,7 —
lian) Max. — 43,6 23,6 22,8 6,2 —
Min. —_ 32,5 15,0. 13,1 . 5,3 —
Somewhat silty, silty and| Aver. 9,5 34,5 15,5 14,7 6,0 0,36
very silty finearenaceous| Max. 12,5 41,8 20,8 19,1 6,2 0,62
rock flonr (Burdigalian) Min. 6,1 30,8 12,5 10,1 5,9 0,14
Somewhat bentonitic  silt| Aver. — 47,8 25,9 17,1 9,2 —
with rock flour and silt,| Max. — 50,2 27,5 24,5 — —
bentonitic silt (Burdigalian)| Min. — 42,5 24,9 12,0 — -
Clayey  silt,  bentonitic 6,2 51,4 31,3 14,1 — —
(Burdigalian)
Somewhat bentonitic silty — 57,6 35,6 29,9 10,4 _—
clay (Burdigalian)
Silty clay (Burdigalian) Aver. — 59,2 36,8 14,4 - -
Max. — 62,0 38,5 17,0 — —
Min. — 56,0 34,8 10,4 — —
Bentonic clay (Burdigalian) — 66,6 42,4 — 9,9 —
Somewhat silty, fine and| Aver. 10,4 36,4 13,9 27,4 — —
small sand with rock flour{ Max. 13,0 37,2 14,0 28,9 —_ —
(Lower Helvetian) Min. 7,8 35,7 13,9 26,0 — —
Fine sand with rock flour | Aver. 3,1 — — 22,0 — -
(Lower Helvetian) Max. 6,0 — — 29,8 — —
Min. 1,8 — — 8,0 — —
Somewbat silty, fine are-| Aver. 5,4 44,1 16,4 26,3 4,0 1,51
naceous rock flour (Lower| Max. 9,3 50,4 25,1 36,0 6,4 5,76
Helvetian) Min. 2,5 31,2 6,4 16,5 0,8 0,08
Silty and very silty smallf Aver. 9,2 45,4 18,2 25,4 3,8 0,56
and fine arenaceous rock| Max. 13,4 46,7 20,2 33,8 5,1 2,24
flonr (Lower Helvetian) Min. 4,9 43,7 13,3 19,7 1,6 0,03
Silty and wvery silty rock| Aver. — 51,1 21,6 29,9 5,2 0,1
flour (Lower Helvetian) Max. —_ 57,0 23,4 33,5 7,6 0,2
Min. — 29,3 11,8 24,5 3,5 0,0
Humic and fine arenaceous| Aver. 12,3 54,8 25,8 26,7 7,2 1,1
silt with rock flour and| Max. 15,0 70,0 29,3 33,4 9,7 “ 3
somewhat clayey silt with| Min. 10,0 444 15,7 21,4. 3,5 0,1
rock flour (Lower Helve-
tian)
Rock floured and somewhat| Aver. 7,8 67,5 32,7 30,7 7,9 0,22
clayey silt, and clayey silt| Max. 8,0 69,8 35,3 34,6 9,0 0,39
(Lower Helvetian) Min. 7,6 65,6 28,6 27,4 7,0 0,03
Alenrite (Lower Helvetian) — 40,1 9,6 10,9 1,0 5,42
Fine -arenaceous, somewhat — 52,5 29,6 31,6 5,8 —
clayey alenrite (Lower Hel-
vetian)
Humic and fine arenaceouns| Aver. 9,7 59,6 32,8 27,7 8,1 0,21
clayey silt with rock flour| Max. T11,2 65,8 35,7 34,3 10,7 0,76
and clayey silt (altered inj Min. 8,7 49,8 28,0 20,0 6,0 0,04
the Pleistocene)
Fine arenaceous very silty] Aver. 17,9 357 19,8 18,3 — —
rock—flour -and- silty- rock| Max. 20,9 - 38;0 22,6 20,9 e —
flour (altered in the Plei-| Min. 15,0 31,9 16,5 16,0 — —
stocene)
Arenaceous and fine arena-| Aver. 12,6 47,3 27,8 26,0 9,9 0,04
cecous silt with rock flour| Max. 13,3 50,0 28,7 31,7 10,6 0,10
(altered in the Pleistocene)| Min. 12,0 447 25,6 18,0 9,0 0,00
Humic and silty wood soil| Aver. — 48,8 30,0 26,2 10,1 0,09
(altered in the Pleistocene)] Max. — 55,4 37,3 29,0 12,4 0,11
Min. — 38,8 20,1 242 7,3 0,16
Flumic silty clay and hu-| Aver. — 78,0 42,2 — — —
mic clay, — clay (altered| Max. — 81,2 47,2 — — —
in the Pleistocene) Min. — 75,0 35,5 — — —
Somewhat silty, silty; fine| Aver. 7,6 36,1 17,4 — 6,1 —
and small arenaceous rock| Max. 12,5 434 21,2 — 7,1 —
flour. (Pleistocene — Holo-| Min, 1,9 31,0 14,8 — 5,2 —
cene)
Humic and fine arenaceous| Aver. — 40,4 20,8 246 ¢ 8,9 0,15
poured  silt, somewhat| Max. — 45,2 25,1 29,2 10,1 0,15
clayey silt (Pleistocene —| Min. — 36,2 17,1 21,4 7,8 0,14
Holocene)

Remarks: The maximal and minimal extreme values, presented in the table are not always
datas of the same rock samples.

*=only 1 test.



The linear or-edgewise shrinkage values of the differént kinds of rocks
give information for the possibility of building into a projected dam.

The carbonate content in the rocks of the Jégerfé valley is very poor.
It is varying between 0,00 and 5,76%, determined with calcimeter.

From the sediment- and engineering-geological investigations made on
the rocks of the area, based upon the tests of characteristic samples, geological
age.and formation of sediments; the summanzed average max1mal and minimal
values were summed up in Table 2

From the various kinds of rocks of the area, for filling of an earth dam
and for its clay fill the following sorts can be used.

The most convenient to be built into the planred dam, as for compac-
tibility as for Watertlghtness, are the kinds of ‘rock flours and silts .of  the
area. The most prominent from these is the Lower-Helvetian, somewhat silty,
fine arenaceous rock flour; the silty and very silty small and fine arenaceous
rock flour; the silty rock flour; and the fine arenaceous rock floured silt.
The listed rock formations are suitable, in general, for their value of unifor-
mity coefficient, their liquid limit or their plasticity index (Table 2.).

The rock sorts for filling the dam are those [3] with a uniformity
coefficient below or above the value 5, the liquid limit between 65% and
15%0, the plasticity index between 33,6 and 3,6%. The value of linear shrin-
kage is below 5%o. -

The fine, arenaceous very silty rock flour, the arenaceous and fine
arenaceous rock floured silt, transformed in Pleistocene, are convenient too
for the former purpose.

Rocks with greater plasticity and linear shrinkage as the former values,
can be used too, for the clay-fill of the dam. These are the rock floured or fine
arenaceous clayey silt and the clayey silt, the silty clay and clay altered in
the Pleistocene, and at last the Lower-Helvetian rock floured and somewhat
clayey silt or clayey silt (Table 2.).

We can find among the Burdigalian (coal bottom) formations materials
" (rock flour, silt, clay etc.), convenient for the purposed norm of dam building,
too. Because of the alternating stratification, however, rock material of similar
composition could be assured only with the opening of new pits. The use of
these is, therefore, not economic.
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