GEOLOSICKY ZBORNIK — GEOLOGICA CARPATIHICA XXI. | — BRATISLAVA, JUNI 1070 167
ROBERT MARSCIHALKNO, PAVOL GROSS®

DEEP SUBMARINE EROSION IN TURBIDITE SEQUENCES CENTRAL-
CARPATHIAN FLYSCH, LEVOCSKE POHORIE Mts.

(Figs. 1=01)

Absuvraer: The present article cives proof

about the Taet, that in certain
conditions, turbidity corrents cut into formes

vodeposited heds, The erosive
channel was deepened as low as the floor by quick cureents in the Tiest phase.
and then geadually [illed-up,

Turbidity currents filling-up the channel, were not able 1o erode in epth.
they only madified the walls of the channel.

The Tormatinn of an crosive channel is conneeted  with a swililen tectonie
uplift of the Moor and with the changes of palacoslope in marginal Tacies of
i |'.|I\.?'.\|'II Il.'l‘ill.

Peswwme: B crarse npusonares nokasarteascrsa Toro, uro Typliiiisie TedeHA
NP ONPEeALICHibIY YCIOBIUIX BPE3BIBLIOTCA 8 pAHee YJHosKeHHble cioit (Typoitit-
tos). Boauskaouite sppoanonusle KaHas GBULM B 1epsoit daze GBICTpBIMIL Tede-
HILAMIL YOIYOA€HHBl Ha He, 4 TO0JAbLKO IOTOM MOCTENeHHO 3atojueHusl. LypGiuinne
TEHMEHMA, KOTOPBIC 3QMOAHANN Kadad He OblIil B COCTOAHHM [POH3BOMITL 3PO3II0
Brayls, OHu Apk0 Moanpuyiposaiy Gokopble cTeHsl Kadaaa, Boauusnosewmns
RIHIIEL 3ABHCIT OT MTHOBEHHOTO TEKTOHMMECKOTO MOMHATHA 1 CBABANO C HEMEHCe-
HEAMIL MaJeockaona B kpaeselx gauuax ganmesoro Hacceitna.

[ntroditetion

I used 1o be j_rvllrl':l”}' .'u'i'['pll-d. thal lllr'lrf1|i1_\' currenls :111|_\' Ii':m.-;[ml‘lr-l| sediments
over flat submarine Tans without heing able e cut down into Tormely deposited beds
and o Torme wide channels there, Numerous channels in tuehidite Tormations conteadiel
the opinion. Although the nature of l|||'h‘u|i!'\' currents has nol bheen determined as vel.
SR seems that i some conditions quick currents crode as long as 1o reach the profile
ol cquilibrinme Oue research shows that crosive channels — oven il they cannol be
treaeed all over the arca ol their extension — continue as fare from the margin of
a sonreee zone as Lo the places with gentle slope ol the Tlooe, Channel-cutting was not
only orelated 1o the natore of I:||'l|i:|i[}' currents hut also 1o -a_\'||~l'1“r|u'lll:ir"\ movements
ol the mobile bottom ol « IIvseh basing controlling the 1||lf‘||ll of anerosion hasis,

The Roclis in Whiclh o Chaunel is Deepened

The erosion channel is exposed inc toebidites of the so-called sandstone Flyvselr in
Levorske pohovie Misecen Dk o the 2ol the town Levoda, Sandstone Flvseh
represents there an approximate coquivalent of the so-called proximal Tacies, The Flyvseh
i~ comnposed ol thick beds ol weded-bedded comrsc-grined and stenetnreelloss sandstones
with s small amount of teaction stenetures i the top, Pactings of <ands elavstones are
thin or eroded down. Due 1o this amaloamted eeaded beds ocenrs Tnosome plices

clavstone Tragments oy be Tound  with elobicerinal and  benthonie dendroplirya
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Fie, 1N Sehematic ontline of erosive channel. v chanael is 40 w0 wide, extending to

SSN OG0 s divided into two parctial downents with partienbie sedimentary Tilling-up. 1 —
craded-hedded  conrse-grained sandstones: 2 — and rounded elaystone Tragments:
3 — structureless eosnrse- ned and mediom : blocks
deformed in siltv-elavstone matris: 5 i component
part of a coherent submarine slump,

o o= a delormed

microfinna. According to O, Samuel (19650 the zone ol Globigerina officinalis
Subbotina predominates and belongs o Upper Focene. Westwards the sandstone
Flvseh passes Tacially into turbidite series with greater clavstone amonnt, Palaco-
ceographic reconstructions of T Marselhalk o (IDG20 proved the transport direction
in turbidites of sandstone Flvseh from SE o NW and Woin some places Trom NI 1o
SWW and W, Owing 1o this. the basin deepens and the slope hecomes more gentle in

westward direetion.,

Erosive Channel with Sedimentary Filling

Mong the whole quarey wall (Fige 1020 the channel s exposed 1o the smalles
details. Teis divided into two nol oo deep euts dme deep. with their axes perpendi-

cular 1o the quarey wall, The hasis of the cahonel i freegularly ent in silty elaystones

f'l_‘_’. I with Teactured and deformed sandstone sheels '|“i_=_f. 3 t|i.~'i|].‘|_\'i|l_l_-' directions.
fnthe centre of the quarey Fieo 11— 10silty elavstones Torm o monolitic hlock
displaving deformation along the dip at the higher angle ol Taminac, On the extreme
right side of the quarey the block passes into sedimentary shomp deposits with angular
feagments of light L'!-'i_\'.\'lilnl'.\', Fragments of .‘ii||_\' |'|;1|\'~'Inr|t‘.~e and deformed sandstones
represent o component part of a partly coherent slump, The slump movements have
not deformed the anderlving geaded-bedded  sandstone including Timination and con-
volution (Fie =19 10 althongh this conld have been expeeted when supposing a collapse
af steep walls upon the graded bed o We still do know whether (o not. the bed
I Torms the Tilling of o wider submarine channel. <o we may suppose that the slomp
deposits (190 Torme the basis Tor channel-enting.
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Detaily  traeed  sedimentary channel—
filling shows that the beds ol the lelt
partial channel cannot be corvelated with
that of the right one, On the Tefe side the
Towest part (he bhed 1-C0 i Tilled  with
aradied- hedded conrse-grnied - sandstone
with sharpedeed Tragments 70 cmo ol an-
culas clavstones predominantlyv. on the top
Fie, 40 The ehannel was downeut into the
anderlving silty elavstones (1 with 35—
A0° angle, extending Taterally and Torming
channel terraces. The lowest parl ol the
downent  febannel axish had AW 2000 1
<teiking, On the steps of the cnt-walls there

were toolmarkings exposed. The bods of
<y elavstones 4 ene and - Taminated
siltstone 'Goemt o the top indicate Tading-
out enreeent activity, The revival o the
activity is o proved by conrse-grained
veaded  hed e T B with abodant
ronnded  elavstone Teagmentse o the top
there are thin traction steaetures. On the
bhotton there are roove easts and on the
contael with the ehannel-wall — inconspi-
crous scanr marks,

The right partinl channed  display g
different sedimentary Tilling (Fig, 500 In
the bottom part it consists of geaded-hed-
dedd. well sorted medinm-geained sandsto-
nes e 1o— D1 with groove easls
aned prod - easts. The channel-axis is of
W00 N steilkine. To the vight, on o thin
clavstone parting. developed gradually o
wraded Led OHE G0 with unusually thick
wroove  easls and o erosive [ arenale
cultines  1es G0 70 On the extreme rvight
stde of the quarevs the hed  geadually
aequires constant thickoness ol regulare
steikrne. One the top there are traction
strnetures composed ol o series ol silt Ta-
minae e Nthonel the hoed thiekness
sochaneed o spaces the unosually thick
sobe mmekings dieate that the quick cione-
rent has only Telt o parts of 1s load on this
place. A shoet duration of the smaller enr-
rent activity as o indieatod |1)‘ a clavstone
TR Ellli'!lr&l'|§' alleetold !:)‘ bioturbation

i S0 Approsimately in the same Tevel
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Fiz. 3. Deformed sheets of sandstone with erewnlae proteastons on imilies

wing the forming
i plastie stage. Photo L Mavsehalko,

Fiee A0 The Lelt partinl channel cutting, in the basal slump. Filled with graded-hedded
sanstone. Tnthe middle and on the top remains of elavstone feaments. Photo 13, M a1
sehalko, -
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A, The rvight parctinl channel cut inoa block of silty elavstone with delormed Taminae,
The Nirst downentting coreent filled the channel only on the basis thed LD The next
downentting is represented by thin bed on he vight (LG Photo B Marvsehalko

(. Cross=seetion through an extensive groove enst 20 Do the basis —  conspicnons
Tl E't'lli[irl_'_'“ Photo B Marscehalko
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Fi. 7. Giant scour marks(?) of areunte cross section and soaller wroove

casls eul in
adeclined slump sheet, Photo By Marsehalko.

Fiw. 8. Oreanic marks on the basis of the bed 11

Boindicating the stage of quict evolution
al the ehannel, Photo B Marvsehallko,
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asoin the Telt part, there s o geaded hed 5 — T with o oset ol current-ripple inination,
Both partial chanoels are flled with massive steaetoreless. coarse-grained sandstone with

inconspicuous scour marks (Mg, 1AL
The Process of Cut and Fill of a Channel

The channel-orientations could not be traced. sinee they were exposed perpendicularly
to the direction of filling. keeping the eutling direction only on 1—2 m distance,
Stll it seems that the orientation of terraced walls and of the axis of basal calting are
widely correlated with sole-markings on the beds ol Tilling. Measurements show that
the currents Tilling o channel are of SE=NW and NWW course (el Fig. 91, The
analvsis of groove and prod casts shows that the currents Tilling o channel. have only
a tractinn carpel, Frosive scour marks on higher levels of the same beds indicate that
in the higher levels of the Tlow the traction carpet is absent and the flow has a turbulent
seonrving character, By this Tact 5. Dzuolyns ki and LE Sanders (1962) seheme
ol the composition of turbidity currents is supported. Ino this scheme the overlyving
turhulent flow of o Tloid impels the traction carpet, Sull o 1966 K. G Walker
cmphasized that Tally Toaden tuebidity current with well-developed traction earpet were
not cffective in croding, Then the currents Tilling a chanoel may only modily the
channel walls into terraced cattings, Thes ares natarally. dilferent Trom those cutling
deep and wide channels, The veloeity and eroding ability ol the latter are partly
documented by Lirg anguolar blocks ol clavstones transported not fae Trom the place
f!r 1'|'”‘.\il”| -'I]](I |11'Ii(|?~'ii.1'l] o0nn |}|{' l'h.l'”l”"] rI!H”‘.

Two main erosion phases may be distinguished: in the Tiest phase channels were cnt-
down 1o the deepest bottom, In the seeond phase only the walls ol channels were
maodelled by torbidity currents passing and Tilling the channel. Yeloeities ol these
currents were different. Deep seouring and giant groove casts on the basis of unequally
thick graded bed indicated vnusually guick taebidite enerent which deposited a0 small
part ol its Toad on this place. The absence of traetion strnetares means that the top parl
of teebidity curvents with fine-grained material passed downward the channel. Unequal
croston and different Tilling-up o both channels and the absence of continuous sand

N
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i, e Curre ; with marked
axes ol sole markings on turbidites, Sepa-

vitely  marked  seour marks, groove  casts. ;
Conspienous coreelation of sole markings aomld S

ol the axes of basal downeatting,
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[illing up o the tope testify that erosion i not necessarily Tollowed by deposition and
that downeutting passed inseveral phases, We may suppose that easeade ehannelwalls

were repeatediy modilied belore acqguiving their present Torme Tilline parttern,
The Orvigin of a Channel and Nts Palacogeographic Tniportanee

The channel is Tilled-up with the facies of cqual composition as the neighbonring
tuebidite sequences, This is only possible when erosive ability o downentting coreents
i< grealer than that of the currents depositing the sequenees which the channel was
cul e Downeatting takes place oo zone whieh is inoa greater distanee Trom the
g Loeo approximately o the middle of the distal zone of o sabmarine Tan with
formerly

I]l'['lll]]l|i||illil|:l' lll'l"]ﬁiih”l :!IIIJ H| '.fl'”lll' \'llljil'. .\.U\\ H| {l”l"\-lili” ||||'1‘\ :||'i‘|':
whether downentiing may pass helow the erosion level of toebidite cureents, The anthors
suppose that the flows may acquive the veloeity inevitable Tor submarvine crosion only
alter a sudden uplilt of crosion Tevel, This may be compared with deep submarine
vitllexs on the western coast ol Californin 10 P Shepaed, G Bullington
19681, representing distal extensions of submarine canvons on submareine Tans, Inoour
case the relation of the ehannel 1o the soboseine valley mapped by B Marsehalko
D64 I ma

currents — as owell as inorecent cases — were crosively effective only if their coerent

inal Taneieso was not traced on soch a distanee 30 koo Sall the tuebidin

veloeity was controlled by slope, One ol the most decisive ecnnses s probably in sudden
changes due ot tectonie uplift inomobile marginal zones. Tno SE marginal zone (1%
Marsehalko 19649 were theee mmportant uplilts of the souree Tollowed by oinflux
ol elastic material Torming different geadients and rn:ll:ilix:ltill;:' anew the crosion levels
i conneclion with displacement and Tormation of new submarine channels, Toebidity
currents Howinge down the channels descend 1o distal zones and erente a0 new profile
ol cauilibrinn, This may serve as an explanation of geeater thickaesses of the sandstone
Flvseh i Levocske hoey Mis o comparison with equivalent marginal facies,

Translated by o dassingerova,
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