
Karbonate repräsentiert, überlagert von verschiedenen obereozänen 
Einheiten. An der ßatinah Küste östlich des Oman Gebirges macht 
sieb die Regression im unteren Eozlin durch die eingeschränkte 
Fazies der Rusayl Formation bemerkbar. Diese wird von der offen
marinen, karbonarischen Schelffazies der Seeb Formation überJa-

die eine reichhaltige Alveolinen- und Nummulitenfauna be-
Westlich des Oman Gebirges ist die Rusayl Formation 

nicht entwickelt; die Jifnain Fonnation wird hier direkt von der 
Seeb Formation überlagert oder durch die faun; ... ; .. n 
ten Kalke und Mergel der Fahud Schichten. 
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Ophiodetritic flysch sediments in the Central
Carpathian Paleogene Basin (Eastern Slovakia): 

petrofacial composition, clay diagenesis and plate
tectonic provenance 
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Geological lnstitute, Slovak Academy of Science Bratistava, Severna 5,  

974 01 Banska Bystrica, Slovak Republic 

Ophiodetrilic sediments usually mark the zones of 
subduction. Their occtmence is therefore important for geoteetonic 
intcrpretation of bclts, cspceially when the suture zones 
disappeared during the collision. 
The flysch sediments in the northem side of the 
Paleogene Basin are significantly emiched in opmonnc 
They even contain sediments, which represent the serpentinitic 
graywackcs or detrital 
as Zebra-type turbidites 
Seroentinites form a eolourless to 

mesh and 
as weil. 

·pennmtes are attributed to the 
& lNGERSOLL or to the voleanic-

category Lv (VALLONI Sandstones 
s and volcanic with vitritic 

stmcturc. The express the 
average modal composition of the sandstones. content 
of detrital serpentinites and glassy clasts causes a prevalence of 
unstable Iithic components (Lv = 62 lnterstitial material of 
sandstones corresponds mainly to clay cement with minor 

(crushed and altered lithic grains) .  Two distinct 
cement assemblages wcrc observed: ( I )  saponite ± calcite ± 
dolomitc ± opal-CT ± pyrite, which are restricted to quartz-rich 
graywackes, and (2) ordcred mixcd-layered chlorite/smeetite + 
saponite ± calcite ± dolomite opal-CT ± pyrite characteristie for 
serpentinite-rich graywackes. Textura! as weil as compositional 
evidences suggest that both saponite and CIS originated by the 
interaction of the sediment with pore-fluids during burial as direct 
precipitates. It is inferred that a different bulk rock composition 
(Al content), and consequently, a di fferent chemistry of pore-fluids 
played an important role during authigenesis. 
In diagrams for determination of arenitc provenanccs, the projection 
points of serpentinitic sandstones are concentrated in the tleld of 
magmatic-arc related sandstones (DICKINSON et al. 1 983) or oceanie
arc related sandstones (V ALLONr 1 985). Thc oeeanie-arc sourees 
arc also reeorded by geochemical signals in mudrocks, providing 
a significantly elevated concentrations of Cr and Ni (Cr�150 
Ni> IOO ppm) and the high correlation in Cr/Ni ratlos (r 
Such high values in  mudrocks indicate the sutures after l ithotectonic 
collision (GARVER et al .  1 996). Seroentinitic sandstones are 
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detritus (up to 80 % in heavy 
ap]Jar,ently the same origin. 

of sandstones should be related to 
opll!ol!l!C sources, which werc out on the collisional cdge 
ofthe Central Carpathian plate above the zone of subduction. Their 
occurrence indicatcs a suture zone of the Tertiary collision between 
the Centrat Carpathian Paleogene Basin and the Klippen Belt. The 
preservation of fragile clasts of serpe11tinites reveals the deposition 
from dilutc turbidity currents. In h igh-density eurrents with 
dispcrsive pressure and grain collisions thc scrpentinites should 
be almost destroyed. Accumulation of these clasts could also 
resulted from llow-stripping processes and hydrodynamic sepa
ration, when the elevated t1uid mass was able to conecntrate the 
lighter serpentinite grains. 
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Organic matter distribution and variations of isotopic 
composition of organic carbon in Cambrian 

siliciclastic rocks in Baltic region 
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Cambrian rocks are widely represented 011 thc territory of East 
Baltie region except some local positive structures and south-east 
part of Lithuania. Geology and l i thology of Cambrian deposits 
were studied very detail .  In the structural plan the studied area is 
subdivided into three regions: Northern, Eastern and Western 
(PASKEVICIUS 1997). The Cambrian rocks are prescnted by main 
typcs of siliciclastic roeks (sandstones, siltstones, claystones and 
argillites). These deposits were formed during some sedimentary 
cycles in the shallow water marine basins. The thickness of Cam
brian roeks varies in wide limits depending on the dislocation in 
structural facies zones on the studied territory. In Northem Regi
on the thiekness of deposits is up to 80- 1 00 m, in Eastern region 
ranges from 60 to 1 30 m and the highest thickness reaches up 250 
m in Western region. 
I 00 rock samples from main stratigraphical units from Lower and 
Middle Cambrian succcssions were studied in order to estimate 
the variations of organic matter concentrations and isotope compo
sition of organic carbon. Rocks were sampled from 2 1  boreholes 
locatcd 011 the territory of the Baltic States ( 1 2  boreholes located 
in Estonia, 5 boreholes in Latvia and 4 boreholes in Lithuania). 
The studied Cambrian rocks from Estonian successions were repre
sented mostly by siltstones and c laystones, from Latvia  by clayey 
siltstones and in rare causes bv sandstones and from Lithuania 
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mostly by dark and black argillites. The total content of organic 
matter in the studied Sediments is very low and varies from 0. 1 up 
to 2 %. Thc avcrage valuc in lower part of Lower Cambrian 
successions in Estonia is 0,79 %. in upper part ofLower Cambrian 
it increases up to The spatial distribution of organic mat
ter was studicd in scdimcnts of Lontova Stage of Lowcr Cambrian 
in Estonia and its content is characterised by small d ifferences in 
values. The total content of matter in Lower and Middle 
Cambrian deoosits in northem part of Western region (Latvia) is 

similar average values (0,66 % and 0,74 %). In 
Lower Cambrian dark argil l itcs from southcm part of Western 

(Lithuania) it is 0.48 % and in Middlc Cambrian sediments 
it reaches 0,59 %. 
Thc isotope composition of organic carbon in Cambrian rocks in 
the studied area was studied for the first time. The obtained data 
showcd that isotope composition of organic carbon is typical for 
di spersed organic matter of sapropelitic type from Cambrian 
sediments (SrDORENKO & SmoRENKO 1 975). 
In Northern region the isotope composition of organic carbon 
characterises by values o11C from -3 1 ,8 %o in Lower Cambrian 
scdiments and up to -29,8 %o vcrsus PDV in Middlc Cambrian 
deposits. In the Iimits of every stratigraphical unit the 11uctuations 

are vcry low. Organic carbon of Lower Cambrian sedimcnts 
in the northcrn part of Western region has the Ö13C values from -
30,9 %o up to -26,3 %o in Middle Cambrian. In the southem part of 
Western reuion the o13C values from -30,0 %o up to -27,9 %o were 

showed that isotope composition of organic 
carbon from lower parts of studied successions has the negative 
shift up to 2 %o in Ö13C relatively with isotope composition of or
ganic carbon from deposits of Middle Cambrian. I sotope compo
sition depends on the isotope distribution in thc initial biomaterial 
as weil as on the isotope fractionation during diagenesis. 
We are very thankful to Federal Ministry for Education, Science 
and Technology (Germany) which supported this work in the framc 
of the German-Baltic collaborat ive project GEOBAlTIC/\ :  
"Characterisation of reservoir rocks and their fluids in the ßaltic 
States" ( 1 997 -2000) 
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The Devonian sedimenls of Spitsbergen - an environ
mental study 

BLOMEIBR, D. & DALLMANN, W. 

Norsk Polarinstitult, N-9296 Troms�:�. Norway 

Recent within this area concentrate on the Wood 
and Grey Hoek formations that built up an approx. 3500 m 
succession, from the Early (Siegenian) to thc Mid-

dle Devonian (Eifelian). According to their l i thology, sedimen
tary stmctures and faunal assemblages, the formations are divided 
into sevcral mcmbers that represent different depositional envi
ronments. 

The Wood Bay Formation (ca. 2400 m) that generally can bc 
described as a fining-upward succession, is subdividcd into the 
Austfjordcn (ea. 900 m), Dicksonfjorden (ca. 1 400 m) and Vcrdalen 
members (ca. 1 00 m). The AUSTFJORDEN MEMBER 
consists of vcllow to l iuht-grev weathering, calcareous 
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erates and sandstones, displaying a fluviatile high-energy envi
ronment, characterised by cxtcnded channels. The DICKSON
FJORDEN MEMBER is formed by red-brownish colonred con
glomerates lo claystones that arc arranged in a repeated altema
tion of rhvthmic successions. The depositional environment is 

braided rivers, overbank areas, floodplains and 
41no 

tinct cotour-cnange 

The Grey Hoek Formation ( l  000 m) that is conformably ovcrly
ing the Wood Bay Formation, comprises the Skamdalen (ca. 80 
m), Tavletjellet (ca. 300 m) and Forkdalen members (ca. 600 m). 
The SKAMDALEN MEMBER is characterised by an interstrati
tication of carbonates and grcy silt- to claystones that may also 
rcprcsent changing lacustrine or lagoonal (siliciclastics) to mar
ginal marine environmenls (carbonates). The T/\VLEFJELLET 
MEMBER shows a monotonaus succession of dark-grcy to black 
calcareous cl aystones,  occasional l y  intcrcalated with dark 

reflecting broad coastal swamps within a marginal ma
rine cnvironment. The FORKDALEN MEMBER is characterised 

sandstone intcrcalations, also representi 
mgouns, orobablv cut off from more tvoical marine con-

ditions . _ 

The entire Devonian succession shows an geomorphic 
maturity of thc depositional arca and a from a typical Old 
Red fresh-water (Wood Bay Formation) to a marginal marine en
vironment (Grey Hock Formation). Further investigations wil l  
focus on the carbonates of thc Vcrdalen and Skamdalcn mcmbers 
that may possibly ret1ect firsl marine ingressions wilhin a conti
nental depositional area. 




