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Fig. 3. Studied geological sections of the Frasnian Ogre Formation of the Gurova site. Legend: 1, cross-bedding and other structures;
2, mud and mica drapes (tidal features); 3, parallel current ripple-lamination; 4, trough current ripple-lamination; 5, wave ripple-
lamination; 6, climbing ripple-lamination; 7, clay clasts; 8, current direction derived from cross-bedding; 9, current direction derived
from ripple-lamination; 10, master bedding surface dip azimuth; 11, soil and debris cover; 12, intervals of vertebrate finds; 13,
vertebrate fossils in deposits; 14, rose diagrams of current directions derived from cross-bedding and ripple-lamination direction (‘n’
is the number of measurements); 15, hypsometric position of lower boundaries of sections; 16, facies association 2 (all the rest of
deposits correspond to facies association 1); 17, facies and their numbers; 18, fining-upwards cycles; 19, grain-size of siliciclastic
deposits.
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However, in section 6, where tidal structures were not
documented, the cross-beds show regular cyclic changes
in their thickness, described as an evidence of water-level
changes under the influence of tides (Pontén & Plink-
Bjorklund 2009; Longhitano et al. 2012). Thus, the
presence of sandstones without tidal structures (F 2) does
not obviously indicate the absence of tidal processes.

Vertebrate fossils are distributed mostly in the lower
parts of channel fills that accumulated in the most active
hydrodynamic regime (F 1, F 2 and F 3). They are present
both in deposits without obvious tidal features, including
channel basal lags, and tidally-influenced deposits. The
location and considerable fragmentation of fossils indicate
their transportation and accumulation by high-energy
fluvial and tidal currents.

FA 2: lateral tidal bars

The facies association is represented by one 1.2 m thick unit
present in section 1 (Fig. 4). It is composed of obliquely

| FA 1

lying beds of F 3 (cross-bedded sandstones with tidal fea-
tures), F 4 (current ripple-marked sandstones) and F 5 (wave
ripple-marked sandstones). Master bedding surfaces dip to
the north (359-11°) at an angle of 12-23°. It shows the
accretion of beds over the northerly-dipping inclined
surfaces. The current directions derived from the cross-bed
and ripple-mark measurements are mainly to the east (53—
120°), but in one case to the north (21°). The cross-bedded
sandstones are rich in tidal bundles, but the current ripple
marks show a changing angle of climbing. These are indi-
cators of tidal processes (Pontén & Plink-Bjorklund 2009).
A considerable part of this unit (interval 3.2-3.6 m) is
one cross-bed, the bottom of which is dipping to the north,
but the top is almost horizontal. Thus, its visible thickness
in the outcrop wall changes from 70 to 30 cm. In its
thinner portion the cross-bedding gradually changes in the
lateral direction into the current ripple-lamination. In the
upper part of this cross-bed and other beds in the upper
part of the lateral tidal bar the tops of beds are preserved
from erosion. No vertebrate fossils are found in FA 2.

FA 2

FA1

Fig. 4. Lateral tidal bar (facies association 2) bordered with deposits of facies association 1 in section 1 with dominant sedimentary
structures and bedform morphology. Note the climbing cross-beds, convex-upwards surfaces of beds, as well as the changing
sedimentary structures — cross-bedding to ripple-lamination — within the same beds. Legend: 1, main bedding surfaces; 2, cross-
bedding; 3, cross-bedding with tidal bundles; 4, clay clasts; 5, current ripple-lamination; 6, climbing current ripple-lamination; 7,

wave ripple-lamination; 8, facies associations and their numbers.
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Interpretation

The bedding pattern of this sedimentary unit consisting of
a set of obliquely lying beds points to its development as
a united bedform. The above-mentioned data on dip
azimuths of master bedding surfaces and cross-beds
suggest that the currents mainly flowed perpendicular to
the dip azimuth of the bar surface, indicating that it is a
laterally-accreted bar unit developed in a channel margin
(Allen 1983; Pontén & Plink-Bjorklund 2009) or a
channelwards-dipping margin of a larger tidal bar.
Abundant tidal features show a strong role of tidal currents
in the development of the bar. This facies association lacks
the features of compound dunes described by Dalrymple
& Choi (2007), such as, for example, the forward ac-
cretion and not lateral accretion, upwards-coarsening
sand grain-size, upward increase in the energy levels. The
preservation of bedforms from erosion could reflect the
temporary accommodation space created by tides, but it
can also be related to general water level rise trends. The
lack of vertebrate remains indicates that the bar was not a
favourable location for their accumulation and burial.

Sedimentary environment

Analysis of sedimentary environments for the studied
deposits of the Ogre Fm. has limits due to the small size
and fragmented distribution of the outcrops, as well as due
to problems with their correlation. Most possibly the
oldest deposits are present in section 1, the base of which
is 3.4—4 m lower than the lower parts of the rest of the
sections (Fig. 3). There the succession starts with the
development of four stacked small channels (interval
0.0—1.5 m). Cross-beds of medium-grained sandstones
there are rich in fish fossils. Channel infill cycles become
thinner upwards from 0.45 to 0.22 m, suggesting a de-
crease in the accommodation space.

The next interval (1.5-2.7 m) contains two channel
infills with a thickness of 0.25 m (lower) and 1.0 m
(upper). Several cross-beds with convex tops representing
complete preservation of subaqueous dunes are present in
the upper channel infill. The increase in the thickness of
channel infills and good preservation of bedforms point
to the increase in the accommodation space.

The following interval (2.7-3.9 m) is represented by
the lateral tidal bar (facies association 2) with master
bedding surfaces dipping to the north and currents flowing
along it to the east. Smooth, non-eroded upper parts of
beds suggest further increase in the accommodation space.
The uppermost part of section 1 is represented by two
rather thick (from 0.2 m to more than 0.3 m) cross-beds
with good indications of tidal processes.

Good preservation of upper parts of bedforms is
typical for section 1 (interval 1.3-3.7 m). The increase in

the accommodation space is created either by the tidal
processes or it is related to general transgressive trends.

The rest of the studied outcrops (sections 6, 7 and 8)
are situated 300 m to the west-northwest from section 1
(Figs 2 and 3). The base of these sections corresponds to
the upper part of section 1 (lateral bar) by the hypsometric
position, but their correlation is problematic due to a large
distance. Judging from quite considerable changes in
sedimentary structures and bedform geometry, we suggest
that sections 6, 7 and 8§ already from their base correspond
to the more upper part of the Ogre Fm. than section 1.

The trough cross-bedded sandstones with minor
current ripple-marked sandstones dominant in sections 6,
7 and 8 were formed in high- to low-energy water current
environments. The parallel, horizontal orientation of
sedimentary units indicates that they formed as sheet-like
bodies in flat-bottom channels. They are very thin to thin
channel-fill bodies organized in the multistorey pattern,
according to the classification of Gibling (2006). Tidal
structures such as mud drapes and tidal bundles (Nichols
2009) are present only in part of the geological suc-
cession of sections 6, 7 and 8, however, the cyclic, gradual
changes in cross-bed thickness are also indicative of tide-
induced water level fluctuations. The good preservation
of upper parts of bedforms documented in section 1 is not
typical for sections 6, 7 and 8.

The water depth of the studied deposits was approxi-
mately evaluated using the formulas of Leclair & Bridge
(2001). The water depth is derived from the thickness of
the cross-beds, thus the data well correspond to the
outcrop logging information.

The deposits exposed in section 1 started to form as
several channel infillings (interval 0.0—1.5 m). The water
depth during this time changed from 0.3 to 4 m. The next
two channels with erosional bases and basal conglomerate
lags were filled with shallow water (0.3—2 m). Trends of
water depth fluctuation are observed, possibly related to
tidal processes. The lateral tidal bar (facies association 2)
probably developed in 0.3—4 m deep water. Deepening
likely happened after that and the last cross-bed measured
in the section may have formed in 3—5 m deep water.

The cross-bedded sandy deposits exposed in sections
6 and 7 probably formed in 0.3-9 m deep water, but the
sandstones cropping out in section 8 correspond to the
0.3-5 m depth interval. Water depth evaluations clearly
show several water-level fluctuation episodes for the 3 m
thick sandstones present in section 6 (from bottom to top):
relatively deep (1.5-9 m), shallowing (0.3—1.7 m),
deepening (1.4—4 m), shallowing (0.3—1.4 m), deepening
(1.2-3.5 m) and shallowing (0.3-2.6 m). The water-depth
fluctuations most possibly were related to tidal processes.

The current directions derived from the measurements
of the dip azimuths of cross-beds and current ripples
show large variability. The channel infills present in the
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interval 0.0-1.5 m in section 1 were formed under the
influence of easterly flowing currents (Fig. 3). After the
erosion, when the two next channel infills formed
(interval 1.5-2.7 m), the currents changed to the north-
northeast. During the development of a lateral tidal bar
(interval 2.7-3.9 m) the currents flowed in two main
directions — to the northeast and southeast. The slope of
the bar dips to the north. Thus none of the measurements
is perpendicular to this direction, however, the average
azimuth of current flow coincides with the perpendicular
orientation (to the east). This supports the interpretation
of the lateral bar.

We could expect some current direction changes from
section 1 to section 6 located at 300 m distance, but the
latter shows almost the same directions mainly to the
northeast. However, abrupt changes in the current
directions occur from section 6 to close-lying (27 m
distance) section 7, where currents were directed to the
south-southeast with some flowing to the east. Almost the
same directions were derived from measurements in
section 8: to the southeast, with minor flows to the south
and east (Fig. 3).

Rather similar current directions in sections 1 and 6 and
their change for approximately 90° in sections 7 and 8§
could point to the meandering of a channel or correspond-
ence of sections 7 and 8§ to another channel than that in
section 6. In any case such changing current directions
from site to site indicate various orientation of channels.

Fossil assemblage

The palacontological material collected from the out-
crops of the Ogre Fm. in the Gurova Ravine is highly
fragmented and usually eroded, particularly skeletal
elements of such large-sized fishes as Obruchevia,
Bothriolepis maxima and Holoptychius. However, small
and sometimes thin plates of the head shield of small
antiarchs and small tesserae of heterostracans, usually
less than 1 cm in diameter, are relatively well preserved.
Despite the poor degree of preservation, almost 700
collected fossils were identified and their taxonomic
attribution to a species or to a genus was determined. In
total, fossil remains of 10 vertebrate taxa representing
heterostracans, antiarchs, placoderms, acanthodians and
sarcopterygians were found in outcrops Nos 1, 3, 6, 7
and 8 (Table 2).

In comparison with the vertebrate assemblage char-
acteristic of the Pamii$is Regional Stage of the Main
Devonian Field, the faunal diversity of the Gurova
Ravine site is slightly lower, but strongly resembles that
of the Langs&de site (see Table 2), except the presence
of the heterostracan Obruchevia heckeri at the Gurova
site. Previously this taxon has been mentioned er-
roneously as being found from the Katlesi and PamiiSis
regional stages in Latvia (Lyarskaya & Lukseviés 1992).
It has been first described from the time-equivalent
deposits cropping out along the Lovat” River in the

Table 2. List of vertebrate taxa identified in the Gurova Ravine, at the Langséde site (Luksevics et al. 2011) and in
the Pamuisis Regional Stage of the Main Devonian Field (MDF; after Esin et al. 2000)

Group Genus/species Gurova | Langséde | MDF
Ravine site
Heterostracomorpha Traquairosteus? falcatus (Gross) + +
Psammosteus tenuis Obruchev -
Psammosteus sp. + +
Obruchevia heckeri (Obruchev) + +
Placodermi Bothriolepis maxima Gross + + +
Bothriolepis evaldi Lyarskaya + + +
Grossilepis spinosa (Gross) - + +
Walterilepis speciosa (Gross) + + +
Acanthodii Devononchus laevis Gross + + +
Acanthodii gen. et sp. indet. - + -
Sarcopterygii Holoptychius cf. nobilissimus Agassiz + +
Platycephalichthys bischoffi Vorobyeva + +
‘Dipterus’ cf. marginalis Agassiz - - +
Dipteriformes gen. et sp. indet. + +

Obruchevichthys gracilis Vorobyeva - -

Webererpeton sondalensis Clément & Lebedev - -
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Novgorod Region of northwestern Russia (Elliott et al.
2004).

Similarly to the Langséde site, three placoderm
species, Bothriolepis maxima, B. evaldi and Walterilepis
speciosa, occur at the Gurova Ravine site, while from
western Latvia (Kurzeme) Grossilepis spinosa has been
reported (Luksevics 2001). Outside the studied area, B.
maxima is widely distributed in various formations of
Latvia, Lithuania and northwestern Russia (LukSevics
2001), B. evaldi is known from two localities in
Kurzeme and one locality in Vidzeme, G. spinosa is
known only from the locality of the Ogre Fm.
outcropping in Velna ala (Devil’s Cave) in Kurzeme not
far from the Langséde site (LukSevics 2001) and W.
speciosa has been described from the Ogre Fm. cropping
out along the Daugava River locality in Vidzeme (Gross
1933). Asterolepis? amulensis Lyarskaya mentioned by
various authors (Lyarskaya 1981; Esin et al. 2000;
Luksevics et al. 2011), as well as Antiarchi gen. et sp.
by Gross (1942), were recently synonymized with
Walterilepis speciosa (LukSevi€s in press). Antiarch
remains, particularly those of B. maxima, scales of
Holoptychius and fragments of psammosteids strongly
dominate the assemblage by the number of identified
skeletal elements (Table 3). The proportion of hetero-
stracan remains is much larger and the number of
antiarch fragments is lower in the assemblage from the
Gurova Ravine in comparison with these from the
Langsede site (Luksevics et al. 2011). Macroscopic (fin
spines) and microscopic (scales) remains of acanthodians,
scales of Platycephalichthys and plates of Bothriolepis
evaldi are comparatively rare. The remains belonging to
the same taxa are also rare in the assemblage from the
Langsede locality (Luksevics et al. 2011).

DISCUSSION

During the Devonian period approximately half of the
territory of the Euramerican Continent was covered by
epeiric basins (Scotese 2014). The BDB (Pontén & Plink-
Bjorklund 2009; Luksevics et al. 2011), including the sites
of this study, was a part of a shallow epeiric basin in the
eastern part of Euramerica. The sedimentation style in the
BDB was influenced by its proximity to the eastern
margin of a wide terrestrial area occupying the middle part
of the continent, including present areas of Fennoscandia,
and location in a high latitude, close to the palacoequator
(De Vleeschouwer et al. 2014; Scotese 2014).

Kurss (1992) suggested that the epeiric sea and delta
slope environments prevailed in the BDB from the
beginning of the Early Devonian to Late Devonian Amata
time. The authors of later sedimentological studies focused
mainly on siliciclastic deposits (Pontén & Plink-Bjorklund
2007, 2009; Tanavsuu-Milkeviciene & Plink-Bjorklund
2009; Tovmasjana 2013). They suggested the development
of tidally-dominated and tidally-influenced deltas and
estuaries for the Middle Devonian to the earliest Late
Devonian. Shallow sea with carbonate sedimentation
developed during the maximum Middle Devonian
transgression in Narva time (KurSs 1992; Tanavsuu-
Milkeviciene et al. 2009).

From Plavinas time (Early Frasnian) to the end of the
Famennian, the sedimentation regime changed from
predominantly siliciclastic to carbonate, alternating with
sand, clay and mixed-composition deposition, with minor
gypsum in some episodes. The carbonate deposits ac-
cumulated in the shallow-marine environment (Sorokin
1981; Brangulis et al. 1998). Siliciclastic deposits of the
Ogre Fm. (Frasnian), Térvete Fm. and Ketleri Fm.

Table 3. Number and percentage (%) of skeletal elements from the Gurova Ravine

Taxon No. of skeletal %
elements

Bothriolepis maxima 236 344
Holoptychius cf. nobilissimus 173 25.2
Traquairosteus? falcatus and Psammosteus sp. 101 14.7
Antiarchi gen. et sp. indet. 45 6.6
Obruchevia heckeri 39 5.7
Devononchus laevis 36 5.2
Walterilepis speciosa 22 3.2
Platycephalichthys bischolffi 15 2.2
Bothriolepis evaldi 1.2
Sarcopterygii gen. et sp. indet. 6 0.9
Dipteriformes gen. et sp. indet. 0.7
Total 686 100.0
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(Famennian) are interpreted as deltaic or estuarine, with
tidal influence on sedimentation (LukSevics & Zupins
2004; LukSevics et al. 2011; Vasilkova et al. 2012).

Previous studies have provided numerous data on
current directions in different times and places for the
Baltic palacobasin in the Middle and Upper Devonian.
The dominant direction for almost all stratigraphic units
is to the south, also southeast and southwest, which
coincides with the main clastic supply direction from
northerly placed provenances (Kurss 1975, 1992; Pontén
& Plink-Bjorklund 2007; Tovmasjana 2013). During
Péarnu time (early Eifelian) tidal processes caused frequent
development of northerly oriented current systems
(Tovmasjana 2013). During Amata time (earliest Frasnian)
the current flow was directed to the north when estuarine
tidal bars formed, alternating between the northern and
southern directions in tidal channels, and to the east and
southeast in fluvial channels and tide-influenced fluvial
channels (Pontén & Plink-Bjorklund 2009). Current
directions were to the south-southeast during Famennian
Tervete time in the Kltinas locality (Vasilkova et al. 2012),
but to the south-southwest during Ketleri time at the
Pavari site (LukSevi¢s & Zupins 2004).

The interpretation of sedimentary environments for the
post-Amata Fm. Frasnian to Famennian siliciclastic de-
posits has remained, however, somewhat uncertain. The
reason is poor exposure in rather small and isolated out-
crops, as well as insufficient drillcore availability.

In previous descriptions (Sorokin 1978; Sorokins 1997),
the sedimentary environment of deposits of the Ogre Fm.
was interpreted as a shallow-water zone of subaqueous
parts of deltas and lagoons with brackish water. More
recently the sandy deposits of the Ogre Fm. in the
Langséde Cliffs, western Latvia, were interpreted as
formed in flowing water, but the clayey and silty particles
settled during slack-water episodes. The dominant current
direction during Ogre time at the Langs€de site was to the
south-southwest. Quite abundant structures indicating the
influence of tidal processes were found in the deposits
exposed in the Langséde Cliffs (Luksevics et al. 2011). The
Gurova site studied here is situated 300 km to the east of
the Langsede Cliffs. At the Gurova site we recorded two
main current directions, to the northeast and to the
southeast, characteristic of Ogre time (Fig. 5). The first
direction is almost opposite to that in the Langséde Cliffs,
but the second is close to perpendicular.

-
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S

Fig. 5. Map of Latvia with the distribution area of the Ogre and Katlesi formations (in grey colour; according to the bedrock mapping
of Latvia at a scale of 1:200 000 (1998-2004); State Geological Survey of Latvia) and rose diagrams of current directions derived
from measurements of cross-bedding and ripple-lamination: 1, data from the Langs&de site (Luksevics et al. 2011); 2, data from the
Kalnrézas site (unpublished materials of A. Vasiljevs); 3, data from the Lugavinas site (unpublished materials of A. Vasiljevs); 4,
data from the Gurova Ravine (this study). Distribution areas of the Ogre and Katlesi formations are not divided because these

formations were mapped as unified in eastern Latvia.
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Unpublished data of Artis Vasiljevs suggest strong
tidal influence, even opposite current directions, for the
Kalnrézas and Lugavinas sites situated approximately in
the middle between the above-mentioned sites. The
measurements of the cross-bedding show that currents
flowed in various directions in the locality of Kalnrézas
and Lugavinas, mainly to the west-northwest, north-
northeast and south-southeast (Fig. 5).

The large diversity of current directions at different sites
likely shows a complex nature of the sedimentary system of
Ogre time. According to Luksevics et al. (2011) and results
of this study, the sedimentation took place in channels and,
as shown by the data obtained herein for section 1, in bars.

The current directions during Ogre time (Fig. 5) and
abundant evidences of tidal processes found in this study
and in the previous research of the Ogre Fm. (LukSevics
et al. 2011) are rather similar to the features described by
Pontén & Plink-Bjorklund (2009) in the lowermost
Frasnian Amata Fm. The latter formation is better exposed
in a wider territory and has been interpreted as being
formed in tide-dominated estuaries (Pontén & Plink-
Bjorklund 2009).

Strong evidences of tidal processes in several exposures
found in almost all over the elongated distribution area of
the Ogre Fm. across the territory of Latvia demonstrates a
considerable role of tides in the movement and accumulation
of clastic sediments. However, the data obtained so far can
only be related to isolated exposures that are difficult to
attribute to the whole thickness of the Ogre Fm. The
abundance of deposits with features indicating tidal
dominance is not enough to conclude on the tidal dominance
of a larger environment (Dalrymple & Choi 2007).
Therefore, the question about tidally-influenced or tidally-
dominated sedimentation during Ogre time in the territory
of Latvia remains open. Overall trends of progradation,
aggradation or retrogradation of the sedimentary system
need to be evaluated in further studies.

The high sand proportion in the deposits of the Ogre Fm.
most probably was caused by an increase in siliciclastic
material supply from Fennoscandia. The direction of clastic
supply is indicated mainly by the facies zonation of deposits
(Sorokins 1997), but current directions in the case of the Ogre
Fm. (Fig. 5) are too variable for such a conclusion. This study
also shows that the main material transportation ways were
to the northeast and southeast, and were related to the
complexity of the sedimentary system and/or tidal dominance.

The climate gradually became warmer during the
Frasnian. The tropical temperatures increased from 20-25 °C
to 30-35 °C from the beginning to the end of the age
(Joachimski et al. 2009; Brugger et al. 2019). Thus, the
changes in the composition of deposits in the BDB are not
related to general warming and cooling trends, but rather
to variations in the humidity of climate, some local climate
differences or tectonic processes in the provenances. The

influence of changes in the humidity and aridity of climate
is supported by the Late Devonian climate modelling,
indicating a high variability of climate in the central to
eastern part of Euramerica (De Vleeschouwer et al. 2014).

Abundant, but isolated and usually fragmentary
remains of various vertebrates collected from outcrops
Nos 1, 3, 6, 7 and 8, which are exposed in the Gurova
Ravine, suggest that the oryctocoenosis is a sedimentary
concentration and corresponds to an allochthonous
assemblage. Vertebrate fossils are found in FA 1, both in
the cross-bedded sandstones with tidal bundles (F 3) and
similar sandstones without tidal evidences (F 2). They
are present also in the most coarse-grained basal lag
deposits (F1). However, no vertebrate remains were
found in deposits with ripple-lamination, and no fishes
were found in the lateral bar deposits (FA 2). The
abundance of fish remains seems not to be depth-
dependent. Their fragmentation and relation to the lower
parts of channel infills formed in the highest-energy
environment suggests that the fossils are not located in
their initial burial places but were transported and rede-
posited by water currents.

The Ogre Fm. vertebrate assemblage corresponds to the
Psammosteus falcatus (now the zonal taxon is known as
Traquairosteus? falcatus; Glinskiy 2018) and Bothriolepis
maxima biozones, which correlate with the Late rhenana
Standard Conodont Biozone (Esin et al. 2000); con-
chostracans and lingulid brachiopods, although rarely, have
also been found in this formation (Sorokin 1981). The
vertebrate assemblages from the Gurova Ravine and
from the Langsede site are almost identical, except that
Obruchevia heckeri has been found at the Gurova Ravine
and the distribution of this species in the Ogre Fm. in Latvia
has been confirmed. Almost all components of the ver-
tebrate assemblage have been reported from various
environments, from freshwater basins to the open marine
environment, and thus cannot be used as indicators of the
living environment. However, the antiarch Walterilepis may
be an exception since it could possibly be treated as an
indicator of marine influence. It is important to note that
most of the Frasnian pterichthyodids closely related to
Walterilepis have been found in typical marine facies (e.g.,
Denison 1978; LukSevics in press).

During Ogre time vertebrates most probably lived in
the same deltaic or estuarine environment. Still, post-
mortem transportation of fish carcasses from the open sea
by storm or tidal currents cannot be excluded either.

CONCLUSIONS
The Devonian siliciclastic deposits exposed in the Gurova

Ravine correspond to the upper part of the Lielvarde
Member or to the lower part of the Rembate Member.
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These deposits formed in tidally-influenced fluvial channels
and lateral tidal bars. The comparison of the results of this
study with those of previous studies (LukSevics et al. 2011)
points to a strong role of tidal currents in the transportation
and accumulation of siliciclastic material, as well as to a
complex nature of the sedimentary system of Ogre time
with highly variable directions of palacocurrents.

The vertebrate assemblage of the Ogre Fm. from the
Gurova Ravine is almost identical to the one from the
Langséde site. The results of this study confirm the
distribution of Obruchevia heckeri in the Ogre Fm. in
Latvia. The vertebrate oryctocoenosis of the Gurova site
is a sedimentary concentration and corresponds to an
allochthonous assemblage. The abundance of vertebrate
remains in deposits seems not to depend on the influence
of water depth and tide intensity. Fossils do not occur in
places of their initial burial but were transported and
redeposited by high-energy water currents. Vertebrates
most probably lived in the same fluvial environment with
strong tidal influence. Post-mortem transportation of
vertebrate carcasses from the open sea by storm or tidal
currents is not excluded
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Ulem-Devoni Ogre kihistu sedimentoloogia ja selgroogsete kivistised Ida-Liti
Gurova paljandites

Girts Stinkulis, Ervins LukSevics ja Teréze Reke

Ogre kihistu purdkivimite sedimentoloogilise ja paleontoloogilise uuringu eesmérgiks oli fatsiaalne analiiiis ning fos-
siilikoosluste taksonoomiliste ja tafonoomiliste eriparade selgitamine kihistu leviku idapiiril. Gurova joe paljandites tu-
vastati sedimentoloogiliste tunnuste pdhjal kaks settefaatsiest: tdusu-modna mdjutustega fluviaalsed kanalid ja loodetega
seotud barrid. Selgroogsete kivististe kuhjetes domineerisid riiiikala Bothriolepis maxima, lihasuimne Holoptychius cf.
nobilissimus ja 1duatud psammosteiidid. Kuhjed moodustusid madalveelises deltas voi estuaaris fluviaalsete ja tousu-
modona protsesside tulemusena. Psammosteiidi Obruchevia heckeri leid Gurova paljanditest kinnitas selle liigi levikut
valjaspool tiiiipala.
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