Contribution to the alluvial development of the Tarna Gap
in theenvirons of I stenmezeje

Zoltan Utast — Eniks FélegyhaZi
Summary

A Ceredi-Tarna attoréses volgyszakasza Istenmet@eégében egy jelenleg
felt6ltédos, talpas volgy; ahol a pleisztocén alluvium vaséags50-60 méter. A vizsgélatok a
legfely 6 méteres, az emberi tevékenységet leginkabb rtéeglaa rétegeére terjedtek Ki.
Fardsmintak alapjan elemeztik az Uledék szemcsstésstét, kémiai jellendit,
pollentartalmat. Megallapitottuk, hogy az aprostiehnomok az uralkod6 frakcid, egyes
rétegekben viszont jeleiden megh az agyag és az iszapfrakcié ardnya. Ezen rétegek
jelents pollentartalma alapjan tavi-mocsaskornyezet rekonstrualhato, a legalsé sav 3000-
4000 éves lehet. A volgy szakaszosarbtiitt fel.

| ntoduction

The Ceredi-Tarna breaks through the Oligocene-Mieceandstone rocks of the
Heves-Borsod Hills and the Upper Tarna-Zagyva hilisrwith an approximately north-south
12 kilometre long 200-500 metres wide valley cotingcthe Zabar embayment (in the north)
and the Pétervasara basin (in the south) (Figur€hb) settlement of Istenmezeje is situated in
the central part of this valley. Short (maximum feNdometres) side valleys meet the rapidly
filling floored main valley between the alluvialnfe among which the Tarna River used to
meander. At some places dead water lacustrine deateloped in the barrier depressions
between the alluvial fans and directly along theokrwhich periodically filled up in the
function of the discharge fluctuations caused leydaptures in the upper course of the Tarna
River (Utasi, Z.). For a long time, the houseshaf Yillage occupied only those higher parts of
the valley which lean against the hillsides. Theghas of the central parts were drained and
filled up only during the water management whictswstarted in the forties and the new bed
of the Tarna River was also created at that tine. few bed was straight, roughly following
the centre line of the valley and was much dedpaar the original one (2-3 metres deep).

Samples were taken from several points on thdicatly filled and built-up —
formerly barrier marshy area — in the central pdrthe village for analysing the granular
composition of the alluvium, for clarifying the ase, pace and possibly the genesis of the
deposition of the alluvium and for finding out theapact of the side-valleys on the
development of the Tarna valley. The thicknesshef Pleistocene sediments, which settled
directly over the Oligocene-Miocene sandstone, 66 metres in the centre line of the
valley. The six metres deep upper layer had beamaed which has a direct influence on
human activities (building depth, water basis, Jetthe samples of those two boreholes
proved to be the most appropriate for our studyctviwere drilled 110 metres away from
each other on the southern edge of the alluvialdiathe Kocsos valley: Borehole 1 — 20
metres away from the Tarna River; Borehole 2 — 80res away from the Tarna River
(roughly halfway between the brook and the sidthefvalley) (Figure 1).
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Figure 1.. Gap valley of the Tarna River in the environs of |stenmezeje (Hahn., Gy.1964.)

(1. Erosion ravine, 2. Smaller erosion gully, 3o&on groove, 4. Intermittent stream, 5. Alluviahf 6. Erosion-
derasion valley, 7. Derasion valley, depressiogh,dalcove, 8. Erosion broaden valley, 9. Infildshd valley,
10. Small uplift on a denuded terrain, 11. Smafirdssion on a denuded terrain, 12. <20 m, 13. 20;-34@. 50-
100m, 15. >100m ground surface difference, 16.2&8erfind edge of terrace, 17. Edge and surface @rfogion
and derasion inselberg, 18. Surface and edge dbthest mountain escarpment, 19. Surface and efigfeeo
middle mountain escarpment, 20. Surface and edtfeeaippermost mountain escarpment, 21. Erosioasdar
interfluve, 22. Derasion inselberg, 23. Erosionagd@n saddle, 24. Watershed, 25. Erosion-derastoograding
valleys up to 15°, 26. Erosion-derasion retrogrgdialleys 15-30°, 27. Erosion-derasion retrogradiatieys

over 30°, 28. Erosion-derasion stable valleys ®&@", 29. Slope with landslides and slumps, 30. leocd

opening a new mine, 31. Offered new mine, 32. B88e,Drift gallery, 34. Shaft, 35. Fractures-®@ = Upper
Pliocene, Lower Pleistocene surface, Q1 = Loweisfleene surface, £ Middle Pleistocene surfacegz @

Upper Pleistocene surface, Q3-H = Upper PleistoeadeHolocene surface)

Applied methods

The samples were taken with the help of an Eikefkanil at every 10-20 cm. At the

depth of 580-600 cm, the drill reached the levehfrwhich no more samples could be taken

with it. The samples of Borehole 1 and Borehole&tenvanalysed for granular composition,
humus content and carbonated lime concentratioe. dril traversed through darker and

more cohesive layers with higher humus content anynlayers of the sandy and clayey
sediments having variegated structures. The mampasplant residues found in these layers
were not sufficient for radiocarbon dating but weuiable for microscopic analysis and thus

pollen analysis was accomplished.
The granular composition was determined with thglieation of the settling method

(Kéhn-pipette method). The approved Z6lyomi-Erdtmant-zihloride acetolysis measure was

followed by the determination of the pollen gralms microscope (magnified four hundred
times). The results were processed with the Tdilgnqology software.



Results
Physical characteristics of the sediments

The dominant fraction in the granular compositiéthe sediments is the fine-grained
sand (0.2-0.1 mm) with its 30-40% share on averadee dominance of this range
characterises the loose Pliocene sediment withingrthickness covering the Oligocene-
Miocene glauconitic sandstone. These are also knfoemn the former sand-pits along the
Upper Tarna (Zabar, Pétervasara). This meanshbanaterial filling up the Tarna valley had
been transported for a relatively short periodrokt

The same rhythms and differences in the alluwiatasulting from the (former) relief
are detectable when comparing the samples of thdbnreholes. (Figure 2.)
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Figure 2. Main layers of the alluvium
(1. Grey clayey sand, 2. Sand, 3. Anthopogenic landfill)

The surfaces of the two sample-taking places ppeoximately on the same level due
to an anthropogenic impact: namely that followihg tegulation of the Tarna River (1940s-
60s) the marshes were filled up with a 1-2 m tHagfer in the early seventies to gain more
building sites. The material of the anthropogeaiedfill was sand in which the fine-grained
fraction dominated. The lower lying layers may loenpared on the basis of the grey clayey
zones. In both boreholes, the original surfaceasked by a 20-30 cm thick grey clayey layer
poor in plant residues: Borehole 1 — at 180 cm;eBole 2 — at 140 cm. An approximately
180 cm thick sand layer accumulated below thisrlaybe upper 60-80 cm is a very loose
homogeneous light yellow sand layer with high maist content which contains a
considerable amount of relatively intact plant dess (wooden plant pieces, root residues,
leaves). The instability of the layer is well maikiey those documented events which state
that the well-caissons of the wells reaching thiesers disappeared in the seventies, and
laterally drifted into the depth.

The remaining 120 cm is more stabile and contihimslayers of quartz pebbles (& 1-
2 mm) and the precipitation of ferrous compoundy imadetected in red patches in some of
the levels. The second grey clayey sand layersaagie360 cm in Borehole 1 and at 320 cm



in Borehole 2; their thickness is 40-60 cm and they strongly cemented. The second grey
clayey layer is poor in macroscopic plant residddse layer below it — again — is a looser
grey one rich in plant residues with thin graveies.

The third grey clayey-muddy sand layer appear38tcm and 380 cm respectively —
comprising of a high amount of plant residues.

At the depth of 500 cm, the ratio of the mud amaly dractions decreases to a
minimum in both samples. The ratio of the middisedi grains increases besides the almost
unchanging ratio of the fine-grained sand whichigiesies a rapid fluvial fill. (Figure 3. and
4.)

Chemical characteristics of the sediments

The above explained rhythm is reflected in the dbahcharacteristics of the borehole
samples, too. The CaG@ontent shows a rather hectic picture varying betw2 and 5% and
its value increases with 1-2% in the zone abovellg layers. The humus content, however,
correlates with the granular composition: its ageraalue is 0.1-0.5% reaching 2-4% in the
grey fine-grained zones. Its pH value varies betw&& and 8 — showing no correlation with
the granular composition.

Pollen analysis

Out of the two boreholes, Borehole 1 containedigefit pollen for analysis in the
lowermost muddy layer below 450 cm. (Figure 3.) Sheples of Borehole 2 were basically
sterile in pollen. Some pollen grains were founthie grey muddy sediment which confirmed
the pollen composition of Borehole 1 (Figure 4.9 pbllen may be found in the pollen sterile
samples namely if the alluvium dries up or the wedaterlogged area serving as a trap
becomes a marsh and the pollen grains gettingth@asediment oxidise. It does not either
contain pollen if the area frequently gets frestvaim.

The diagram on the granular composition demonstgyatie alluviation of the studied
area clearly shows that the waterlogged area sp@@na pollen trap might have received
larger amounts of coarser sediments from timent@ tand the undisturbed slow fine-grained
alluviation — which may have derived from a natulatustrine devastation and fill —
occasionally stopped.

The dominant tree species is the alder (Alnus)enthiere are some linden (Tilia), oak
(Quercus), hornbeam (Carpinus) and beech (Fagu.rnbn-arboreal are represented by
sedge (Carex), iris (Iris) and bramble (Rubus).sT¢omposition is the characteristic of the
alder grove association. They are the element®wfflood plain woods along rivers. The
Myrophyllum and the Pediastrum denote lacustriagesivhich occurs in the lower layers at
560 cm, while there are signs of devastation ofl#ke at 450 cm since the reed and the
bulrush (Typha) appear. Then the lacustrine st&apgears because a larger amount of
coarser sediment got into the lake. It changeduditer supply conditions and the alder wood
died out. A drier period set in whose sediment waissuitable for keeping the pollens. The
area might have received fresh water periodicatiynfthe Tarna River which led to a paludal
state in which the pollens could not be conservadother organic remnants and vegetable
tissues survived.

The levels of the two borehole samples may be ¢binet only by their granular
composition but also on the basis of their pollentent. The time of the formation of the lake
reconstructed on the basis of the third mud lag@not be determined exactly. Judging from
plant residues, it cannot be older than 3000-408&rsy The upper grey layers, however,
suggest the presence of paludal state. The nadaumdfill was not equable. The alluviation had



slower phases when the organic matter accumulatddtle fine-grained sediment mostly
consisted of mud and clay. During the more rapicuawlation, the ratio of the fine- and
medium-grained sand increased which is the charsitefeature of fluvial floods. The
reason for this may be partly searched for in thengeability of the climate. The ferrous gley
patches in the sand mark the fluctuation of theigdavater level showing that the float of the
groundwater level was approximately 2 m in accocdanith the regime of the Tarna River.
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Figure 3.: Granular composition and palynology diagram of Borehole 1
(@D Sze 1. = 41 mm, 2. = 1-0.63 mm, 3. = 0.63-0.2 mm, 4. = 0.2-0.1 mm, 5. = 0.1-0.05 mm, 6. = 0.05-0.02 mm,
7.=0.02-0.00. mm, 8. =<0.002 mm)
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Figure 4.: Granular composition and palynol ogy diagram of Borehole 2
(@ Sze 1. = 41 mm, 2. = 1-0.63 mm, 3. = 0.63-0.2 mm, 4. = 0.2-0.1 mm, 5. = 0.1-0.05 mm, 6. = 0.05-0.02 mm,
7. = 0.02-0.00. mm, 8. =<0.002 mm)



Conclusions

The geomorphological characteristics of the gapeyabf the Tarna River in the
environs of Istenmezeje projected the image ofpadha filling floored valley. It was also
confirmed by the sedimentary examinations. In thst [8000-4000 years the sedimentation
was 3-4 m on average which process was periodicaliacustrine and dead water periods
were followed by sharply differing rapid alluviatie leaving behind sediments with varying
compositions and consistencies. In the past 70syéds part of the valley had faced
considerable anthropogenic influence. A numbereaf R and at present built-up — building
sites were gained as a consequence of the alftifiiiizg-up while cutting deeper the bed of
the Tarna River led to a change in the groundwhtdance. Nevertheless, this may be
accompanied by dangers: the stability of the depdssediments in the rapid alluviation
periods is low and the change in the water balatsm®increases the lability.
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