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DATING OF THE WENLOCK CARBONATE SEQUENCES IN ESTONIA
AND STRATIGRAPHIC BREAKS

During the Wenlock time progressive shallowing

took place in many sedimentary basins (McKerrow,

1979; etc.) including the Baltic basin (iinacro, 1986;

Bassett et al., 1989; etc.), accompanied by remarkable

: litho- and biofacies changes. This complicates bio-

u S stratigraphic correlation as different parts of local

S ﬂ geological sections may contain representatives of

quite different groups of fossils. The most difficult

is the situation in the shallow-water carbonate

sequences in the East Baltic where the upper part

of the Wenlock and the Wenlock-Ludlow transition

Bl%ll'g/BEm[ﬁ“s are dominated by cyclically alternating lagoonal

dolostones and sparitic calcarenites (often secondari-

ly dolomitized), containing only sporadically specific,

impoverished biota. Therefore, so far exact dating of this part of the

sequence in Estonia has been practically impossible. The main aim of the

present paper is to shorten the biostratigraphically unidentifiable interval

at the Wenlock-Ludlow transition as much as possible and to discuss the

stratigraphical completeness of these poorly dated extremely shallow-
water sequences.

The preciseness of the dating of the carbonate sections in Estonia
depends on their correlation with the continuous graptolitic sequences in
the central part of the Baltic syneclise including West Latvia (see Kauabo
et al., 1984; etc.). Correlation with the Gotland sequence is also of some
help as there the Wenlock-Ludlow transition is represented by fossil-rich
normal-marine facies (see V. Nestor, 1982).

|
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Main types of sequences

Three main types of Silurian sequences have been distinguished in the
northern East Baltic (Kaawo, 1977; etc.): 1. Sequences of predominately
carbonate rocks in Central Estonia, and on Hiiumaa and Saaremaa
Islands. 2. Transitional carbonate-argillaceous sequences (prevailingly
marlstones) in South Estonia and North Latvia (including Sorve Peninsula
of Saaremaa). 3. Sequences of highly argillaceous rocks (mudstones,
argillites) with graptolites in West Latvia and West Lithuania.

Different stratigraphic nomenclature has been used for these types of
sequences (Fig. 1).

* Eesti TA Geoloogia Instituut (Institute of Geology, Estonian Academy of Sciences),
Estonia pst. 7, 200 105 Tallinn, Estonia.
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Transitional sequences

By the correlation of carbonate sequences of Estonia with the graptolite
succession, the Ohesaare core from the Sorve Peninsula of Saaremaa holds
a key position (Figs. 2, 3). The lower half of this transitional sequence is
represented by marlstones, the upper one is dominated by limestones and
dolostones. From the marlstones of the lowermost, Jaani Regional Stage
graptolites from the murchisoni to flexilis zones have been recorded (see
Bassett et al., 1989, Fig. 120; Field Meeting ..., 1990, Fig. 58).

The above-lying Jamaja Formation of the Jaagarahu Stage is litho-
logically quite similar but contains only scattered graptolites of long-
ranging Monograptus flemingii group. The upper part of the Jaagarahu
Stage is mostly represented by nodular argillaceous limestones of the
Sorve Formation capped by a small member of skeletal grainstones and
dolomites earlier considered to be a tongue of the Jaagarahu Formation.
Only a single record of the zonal graptolite Gothograptus nassa comes
from the upper part of the Sérve Formation (depth 166.4 m).

A more detailed dating of the Jaagarahu part of the Ohesaare section
is possible by means of chitinozoans, as they occur together with grapto-
lites (studied by R. Ulst, see Taiiiure et al., 1987) throughout the whole
Wenlock in the Ventspils boring of West Latvia, being abundant also in
the Ohesaare core (Fig. 3). Therefore, a good correlation of the zonal
scales of graptolites and chitinozoans has become possible (V. Nestor,
1990). Distribution of chitinozoans confirms the completeness of the Wen-
lock sequence in the Ohesaare boring at least up to the top of the Jaaga-
rahu Stage. It also shows that the junction of the Jamaja and Sorve forma-
tions lies within the lundgreni (=tesiis) graptolite zone.

The lowermost part of the following Rootsikiila Stage (Viita Beds of
Rootsikiila Formation) still falls within the limits of the Gothograptus
nassa Zone as it contains the Beyrichia subornata ostracode fauna cha-
racteristic of the Mulde Marls on Gotland (Caps, 1980). Among the fossils
of the Rootsikiila Formation the most valuable is a zonal conodont Ozar-
kodina bohemica bohemica recorded from the Viita, Kuusndmme and
Vesiku beds (Buiipa, 1982), characteristic of the upper part of the Home-
rian in Welsh Borderland (Aldridge, Schénlaub, 1989). This allows us to
assign at least the major part of the Rootsikiila Formation to the Wenlock.

A comparison of the chitinozoan ranges in the Ventspils and Ohesaare
sections (Fig. 3) shows that in the former the beds, corresponding to the
Neodiversograptus nilssoni and Lobograptus scanius graptolite zones
contain chitinozoan species (Rhabdochitina sp. 1, Conochiting sp. 1,
C. sp. 2, Gotlandochitina militaris) which do not occur in the Ohesaare
core and other carbonate sections (V. Nestor, 1982). In the Ohesaare core,
however, several chitinozoan species (Conochitina latifrons, Angochitina
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Fig. 2. Location of boring sections (dots)
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line). Ouicrops of the Jaagarahu Stage:

| — Jaagarahu, 2 — Secpise, 3 — Tore,
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elongata, etc.) appear successively in the Torgu Formation of the Paadla
Stage; these species appear exactly in the same order in the Ventspils
section starting from the top of the scanicus Zone. Consequently, the base
of the Paadla Stage in the Estonian carbonate sections does not correspond
to the base of the Ludlow but lies higher for almost two graptolite zones,
thus coinciding roughly with the base of the Ludiordian.
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Fig. 3. Chitinozoan biozones and ranges of selected common species through the Wen-
lock-Ludlow transition in the Ventspils and Ohesaare cores. Graptolite biozones in the
Ventspils core by Rita Ulst (pers. comm.).

Ranges of selected species: | — Margachitina margaritana (Eisenack), 2 — Conochitina

claviformis Eisenack, 3 — C. fuba Eisenack, 4 — Linochitina cingulata (Eisenack),
5 — Ancyrochitina gutnica Laufeld, 6 — Conochitina lagena Eisenack, 7 — Linochitina
erratica (Eisenack), 8 — Gotlandochitiina wuncinata Laufeld, 9 — Conochitina pachy-

cephala Eisenack, 10 — C. fortis Nestor, 1] — C. subcyatha Nestor, 12 — Ancyrochitina
cf. sp. b, 183 — Conochitina cribrosa Nestor, 14 — C. cf. argillophila Laufeld, 15 —
Rhabdochitina sp. 1, 16 — Conochitina sp. 1, 17 — C. sp. 2, 18 — Gotlandochitina mili-
taris Laufeld, 19 — Conochitina latifrons Eisenack, 20 — Angochitina elongata Eisenack.
Chitinozoan biozones: 18 — C. pachycephala Zone, 19 — C. subcyalha Zone, 20 —
Q. cribrosa Zone, 21 — S. indecora Zone, 22 — interzone, 23 — C. sp. 1 Zone, 24 —
C. sp. 2 — G. militaris Zone, 25 — C. lafifrons Zone. Lithological legend see Fig. 5.
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This is also proved by the distribution of ostracodes. The Estonian
carbonate sequences do not contain ostracodes of the Amphitoxotis curvala
and Craspedobolbina robusta fauna characteristic of the lower part of the
Hemse Marls, containing graptolites of nilssoni and scanicus zones. The
Paadla Stage contains Neobeyrichia nufans fauna characteristic of the

| middle part of the Hemse Beds on Gotland (Sarv, 1982).
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Considering these data in the recent correlation charts (Pewenns . . .,
1987) a hiatus has been shown in the lower part of the Ludlow in Estonian
sequences. Still, a certain part of the Rootsikiila Stage may correspond
to the lower Ludlow zones. Particularly it concerns the topmost part —
the Soeginina Beds where no guide fossils have been found up to now.

Carbonate sequences

Because of the lack of graptolite records exact dating of the classical
carbonate sequences in the outcrop area of Estonia is much more compli-
cated than that of the transitional sequences, and the unidentifiable inter-
val at the Wenlock-Ludlow transition increases. This is connected with the
increasing role of lagoonal facies in sequences and strong dolomitization
of the Wenlock rocks. Only the lower part of the Wenlock sequence, i. e.
the Jaani Regional Stage is highly fossiliferous and well correlated. For
example, the corresponding chitinozoan zones (from Margachitina marga-
ritana to Conochitina tuba) can be traced without any difficulty from the
Ohesaare boring up to the outcrops on the northern coast of Saaremaa
(Hecrop, 1984, Fig. 2).

The Jaagarahu Stage is represented in its stratotype area by various
cyclically alternating limestones and dolostones, forming shallowing-up
sedimentary cycles. Three mesocycles, terminating in lagoonal dolomites,
are ireated as the Vilsandi, Maasi and Tagavere beds (in ascending
order).

The Jaagarahu Formation contains fossils only sporadically and their
taxonomic content is quite different from that of the fossils from the Ohe-
saare core. Only recently scattered records of chitinozoan species have
become available from some outcrops (Tagavere) and boring sections
situated nearer to the outcrop area (Fig. 4). Comparison of these data
shows that only the species, diagnostic of the lower half of the Jaagarahu
Stage in the Ohesaare section (Ancyrochiting pachyderma, Clathrochitina
clathrata, Conochitina argillophila, etc.) have been found in the sections
of the southern coast of Saaremaa (Kingissepa, Nidssumaa). They contain
solely species characteristic of the chitinozoan zones 16 (L. cingulata) and
17 (C. lagena), while there is no information about the presence of the
zones 18 (C. pachycephala) to 21 (S. indecora) corresponding to the
upper part of the Jamaja Formation and to the whole Sérve Formation
in the Ohesaare core (see V. Nestor, 1990). In the transitional, carbonate-
terrigenous sections, situated eastwards from the Ohesaare core (Kihnu
and Hédddemeeste, Fig. 4) the index species of zones 18 and 19 (C. pachy-
cephala and C. subcyatha) have been established from the upper part of
the dolomitic marlstones attributed to the Jamaja Formation, followed by

Fig. 4. Ranges of selected chitinozoan species in some middle and upper Wenlock
sections of West Estonia.

Indices of stratigraphic units: 7, — Jaani Regional Stage; /\T — Télla Formation;
J\N — Ninase Formation; J,P — Paramaja Formation; J, — Jaagarahu Regional Stage;
Jofm — Jamaja Formation, /,8 — S&rve Formation; J.Jg — Jaagarahu Formation,
I3V — Vilsandi Beds, J»M — Maasi Beds, Jo,T — Tagavere Beds, J/:Sk — Sakla Beds;
K\ — Rootsikiila Regional Stage; K, — Paadla Regional Stage; D — Devonian.

Ranges of sclected species: I — Ancyrochiting pachyderma Laufeld, 2 — A. sp. b,

3 — Desmochitina acollaris Eisenack, 4 — Clathrochitina clathratq Eisenack, 5§ — Cono-
chitina lagena Eisenack, 6 — C. argillophila Laufeld, 7 — C. pachycephalg Eisenack,
8 — C. fortis Nestor, 9 — C. subcyatha Nestor, /10 — C. cribrosa Nestor, 11 — Sphae-
rochilina indecora Nestor.

Chitinozoan biozones: 14 — Conochitina cf. mamilla Zone, 15 — C. tuba Zone, 16 —
Linochitina cingulata Zone, 17 — Conochitina lagena Zone, 18 — C. pachycephala Zone,
19 — C. subeyatha Zone, 20 — C. cribrosa Zone, 21 — Sphaerochiting indecora Zone,

22 — interzone.
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almost barren dolostones of the Sakla Formation. This indicates rapid
increase in the stratigraphic extension of the Jaagarahu Stage to the
south.

On the basis of the identical cyclic structure of the sections and the
presence of several common fossils (Clenognathodus murchisoni, Ozarko-
dina bohemica bohemica, Logania martinssoni, Howellella cuneata, Para-
striatopora commutabilis, etc.), the boundaries of the above-lying Rootsi-
kiila Stage are considered more or less synchronous in the whole northern
East Baltic irom the outerop area to the Ohesaare section.

Correlations by corals and stromatoporoids

As in the Wenlock and Ludlow outcrops of Estonia tabulate corals and
stromatoporoids are among the most common fossils, it is reasonable to
examine how they support or contradict the chitinozoan correlation. Most
of the stromatoporoid and tabulate finds from the outcrops come from the
Mustjala Member of the Jaani Formation and from the Vilsandi and Maasi
beds of the Jaagarahu Formation, which in Gotland sequence are well
correlated with the Upper Visby, upper Hogklint and Slite Beds, respective-
ly (see H. Nestor, 1982, 1990; Knaamann, 1982, 1983, 1986).

Kingissepa boring section offers some additional information to the
data from outcrops (Fig. 5). It shows the same species which have been
established from the Tore outcrop and which belong to the Halysites
junior-Palaeofavosites tersus Community of tabulates (Kuaamann, 1986)
or Ecclimadiciyon astrolaxum Community of stromatoporoids (H. Nestor,
1982, 1990) to be the most common ones in the upper part of the Maasi
Beds. In the Tagavere Beds of the Kingissepa core the frequency and
diversity of tabulates and stromatoporoids decrease abruptly. Only a few
species (Palaeofavosites asper, Pf. pauculus, Barrandeolites lichenarioi-
des) common with the Maasi Beds, have been found in this part of the
section. In the upper part of the Tagavere Beds a specific Riphaeoliles
lamellijormis tabulate community has been established (Kaaamanu, 1983,
1986). Among stromatoporoids only unidentifiable specimens of Ecclima-
dictyon have been recorded in the uppermost Tagavere Beds. These data
are too scanty for a definite correlation of the Tagavere Beds with the
Gotland sequence.

The Halla Beds on Gotland contain some stromatoporoid and tabulate
species which occur also in the Wenlock Limestone in England (Wenlock
Edge and Dudley area): Labechia conferta, Clathrodictyon striatellum,
Thecia expetiata (H. Nestor, 1982; Knaamann, 1982}, The first two species
occur also in the Muksha Beds of Podolia, therefore the absence of these
wide-spread species in the Estonian sequence (especially of a very promi-
nent stromatoporoid — Labechia conferta) may serve as an argument for
the absence of analogues of the Halla Beds in the outcrop area of Estonia.

In the cyclically alternating lagoonal dolomites and different calcare-
nitic rocks of the nominal formation of the Rootsikiila Stage cnly impove-
rished specific communities of Parastriatopora commutabilis (tabulates)
and Araneosustroma stelliparratum (stromatoporoids), the most typically
developed in the Kuusnémme Beds, have been established. In the Gotland
sequence species of these communities are unknown, but the Parallelostro-
ma tenellum Community in the Klinteberg Beds is supposed to be a lateral
equivalent of the Araneosustroma stelliparratum Community because in
the Khatanzei section of Novaya Zemlya Island index species of these two
communities have been found together in the upper part of the Klenova
Formation (H. Nestor, 1982; Hecrtop, 1981). At least a partial correlation
of the Rootsikiila Stage with the Klinteberg Beds is also proved by a
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record of the brachiopod Conchidium biloculare in the Vesiku Beds (Luha,
1930; Py6eas et al., 1984). This species is rather common in the lower part
of the Klinteberg Beds (Bassett, Cocks, 1974).

The number of the common species of corals and stromatoporoids
increases again rapidly in the carbonate sequences of the Paadla Stage
and the Hemse Group of the Ludlow age. The most similar are the
assemblages in the coral-stromatoporoid build-ups of the Uduvere Beds
of Saaremaa and of the Hemse reefs on the Ostergarn Peninsula, Gotland,
containing the Laceripora cribrosa — Parastrialopora coreaniformis Con-
munity of tabulates, and the Simplexodictyon podolicum Community of
stromatoporoids (Kmaamanu, 1986; H. Nestor, 1990).

Kingissepa (Kuressaare) boring
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Fig. 5. Stratigraphic distribution of tabulates and stromatoporoids in the Kingissepa corc
section and in some outcrops of the Jaagarahu Formation.

Lithological legend: [ — hardground, 2 — skeletal (a) and pelletal (b) limeslone,
3 — micritic (a) and dolomitic (b) Imst, 4 — purc (@) and argiliaceous (b) dolomite,
5 — nodular Imst, 6 — dolomitized reef Imst., 7 — calcareous (a) and dolomitic
(b) marlstone, 8 — argillaceous marlstone with Imst. nodules, § — calcarcous domerite,
10 — dolomilic argillaceous marlstone.

Ranges of species: ! — Thecia confluens, 2 — Siriatopora coenifoides, 3§ — Palaeo-
favosites tersus, 4 — PJ. asper, 5 — Parastriatopora priva, 6 — Palaeofavosites pauculus,
7 — Barrandeolites lichenarioides, 8 — Riphaeolites lamelliformis, 9 — Ecclimadictyon
macrotuberculatum, 10 — Actinodictyon afl. crispatum, 11 — Ecclimadictyon cf. astro-

laxum, 12 — Araneosusiroma sp. n., 18 — Ecclimadiciyon robustum, 14 — E. sp. (ex gr.
fastigiatum), 15 — Favosites mirandus, 16 — Coeniles juniperinus, 17 — Palaeofavosites
collatatus, 18 — Pf. parilis, 19 — Mullisolenia excelsa, 20 — Aulopora enodis, 21 —

Mastopora joederata, 22 — Halysites junior, 28 — Tuvaelites callosus, 24 — Clathro-
dictyon kudriavzevi, 25 — Vikingia tenuis, 26 — Simplexodictyon simplex, 27 — Den-
sastroma pexisum, 28 — Simplexodictyon wvalidum, 29 — Ecclimadictyon astrolaxum.
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The above-said proves that there exists quite a good correlation between
the lower Wenlock and lower Ludlow stratigraphical units of Gotland and
Estonia, whereas it is almost impossible to directly correlate the upper
Wenlock and lowermost Ludlow units, particularly the Tagavere + Rootsi-
kiila beds of Estonia and the Halla + Klinteberg beds of Gotland sequen-
ces. Indirect data by corals and stromatoporeids support rather than con-
tradict chitinozoan correlations.

Concluding remarks

Correlation of the upper Wenlock carbonate sequences of Estonia with
the more or less continuous sequences in West Latvia and Gotland refer
to great probability of the presence of considerable stratigraphic unconfor-
mities on both boundaries of the Rootsikiila Formation.

The supposed hiatus between the Jaagarahu and Rootsikiila formations
in the outcrop area of Estonia at the level of the lundgrenifnassa zones
boundary coincides with the essential facies changes in the sequences of
the adjacent regions. In the Gotland sequence the first influx of siliciclas-
tic sediments took place at the end of the Slite time forming Slite Silt-
stones just above the Pentamerus gothlandicus Beds (Bassett et al., 1989).
At the same time, the reef facies shifted far to the west up to Stora Karlso
fsland and a clear sedimentation and faunal break exists between Slite
and Halla as well as Slite and Mulde beds (Laufeld, 1974; Larsson, 1979).

In Podolia the Kitaigorod micritic nodular limestones with a Penta-
merus gothlandicus band in the uppermost Tshertsha Beds are replaced by
the Muksha reel limestones with Labechia conferta (Cuayp ..., 1983).
The analogical succession of these fossils confirms the coincidence of the
Kitaigorod and Muksha boundary with the junction of the Slite and Halla
beds in Gotland. In the Dudley area of English Midlands approximately
at the same level the Wenlock Shale was replaced by the Wenlock
(Dudley) Limestone (Bassett, 1974), containing reef mounds with La-
bechia conferta as in the Muksha and Halla beds. In general outline the
facies transition in the Dudley sequence resembles the transition in the
Ohesaare section of Estonia where on the lundgreni Zone level marlstones
and mudstones of the Jamaja Formation are replaced by limestones of the
Sorve Formation.

All the above-said shows that on the background of a general regres-
sive development of the Baltic and the adjacent platiorm margin seas in
the Wenlock more abrupt shallowing took place at the time of the lund-
greni to nassa graptolite zones, which lead to a break in sedimentation in
most onshore carbonate sequences of the East Baltic area. In the whole
Baltic region the lundgreni/nassa shallowing event obviously culminated
in the early nassa time when in the Baltic syneclise a band of micro-
laminated marlstones (Ancia Member of the Riga Formation) was formed
in the sequence of monotonous graptolitic mudstones. A short transgres-
sion impulse followed in the second half of the nassa time coinciding with
the basal part of the Rootsikiilla Formation in the East Baltic and the
Mulde Beds on Gotland. After that, pulsatory shallowing (sea level drop)
continued, leading probably to another break in sedimentation between
the Rootsikiila and Paadla stages at the beginning of Ludlow, which lasted
in the East Baltic carbonate sequences until the late Gorstian.
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Viiu NESTOR, Heldur NESTOR

WENLOCKI LADEJARGU KARBONAATLABILOIGETE DATEERIMINE EESTIS
JA STRATIGRAAFILISED LUNGAD

Eesti siluri avamusalal on Wenlocki ladejérgu iilemise osa moodustavad Jaagarahu
ja Rootsikiila kihistud esindatud valdavalt kivistisvaeste dolomiitidega, mille tipsem
korreleerimine graptoliitide tsonaalse skaalaga on olnud raskendatud. Linochitina cingu-
lata ja Conochilina lagena tsooni kitinozoade leidude pdhjal ménedest Saaremaa puur-
siidamikest voib stratotiiiipse Jaagarahu kihistu Idbildiget korreleerida Jamaja kihistuga
Sorve poolsaare libildigetes (Ohesaare). Sarve kihistule vastav osa avamusala libiloige-
tes arvatavasti puudub. See Jaagarahu ja Rootsikiila kihistute vaheline stratigraafiline
link vastab graptoliidiskaalas Cyrfograptus lundgreni tsooni iilemisele ja Gothograptus
nassa tsooni alumisele osale ning langeb ajaliselt kokku jdrskude fatsiaalsete muutus-
tega naaberregioonides, olles ilmselt seolud meretaseme akilise eustaatilise langusega.
Teine stratigraafiline liink Eesti ldbildigetes on oletatavasti Rootsikiila ja Paadla lademe
vahel, vastates ligikaudselt Ludlow’ ladejidrgu alumistele — Neodiversograptus nilssoni
ja Lobograptus scanicus'e graptoliiditsoonidele, kuigi pole vilistatud, et ka Rootsikiila
kihistu vaib méningal miiral ulatuda Ludlow’ alumiste tsoonide tasemele.

Buily HECTOP, Xeadyp HECTOP

HOATHPOBAHHE BEHJIOKCKHX KAPBEOHATHBIX PA3PE30B B 3CTOHHWH
A CTPATUIPA® HYHECKHE NMEPEPBIBbLI

Koppeasuus sarapaxyckoii n poOTCHKIONACKOR CBHT, 00pasyloliHX BepXHIOI0 YacTh BEH-
JIOKCKOro paspesa B 1oJioce CHJIYPHICKHX BEIXOLOB DCTOHHH, CHJBHO 3aTpy/HEHa H3-3a cJa-
0Oil MAJIEOHTOJOTHUECKON XAPAKTEPHCTHKH STHX NPEHMYIECTBEHHO A0JOMHTOBHIX Toul 110
HAXOJ/LKAM XapaKTepHBIX NpedcTaBHTe/ell XHTHHO30eBLIX 30K Linochitina cingulata u Co-
nochitina lagena B HeKoTOpwx GYpOBHX pa3pe3ax 0-Ba Caapemaa yzaanoch CONOCTaBHTB
CTPATOTHMHYECKYIO AarapaxycKyw CBHTY ¢ AMascKoii CBHTOIl B pa3pe3ax n-opa CHpBe (CKB.
Oxecaape), B TO BpeMs Kak BO3pACTHLIE AHAJIOTH BHIIesAerKaleli, CbipBecKofl CBHTH B pa3pe-
3dX MOJIOCEI BHIXOJ0B, MO BCeH BEpOATHOCTH, OTCYTCTBYIOT. OTMeueHHBIl cTpaTurpaduyecknit
TNIepepols Mex Ay AarapaxycKoil H POOTCHKIOJIACKOI CBHTAMH COOTBETCTBYET BepXHeil uacTH
sonnt Cyrtograptus lundgreni n unsneit uactn souw Golhograpius nassa s rpanToJHTOBOH
NOCJEI0BATEIBHOCTH W COBNA/jAdeT MO BPeMeHH C pe3KHMH (auHaJbHHMH H3MEHEHHSIMH B
COCEAHHX DErHOHAX, YTO HBHO CBSI3AHO C OBICTPHIM IBCTATHYECKHM MOHHKEHHEM YDOBHA MODS.

Bropo#i ctparirpaduueckuii nepepeB B 3CTOHCKHX pa3pe3ax pACHOJOIKEH, BEPOATHO,
MEeXK/ly pPOOTCHKIOJNACKHM M NaajJlackHM TOPH30HTAaMH, NMPHOJH3HTENLHO COOTBETCTBYS 30HAM
Neodiversograptus nilssoni w Lobograpfus scanicus, XoTs He HCKJIOYEHO, UTO POOTCHKIOAA-
CKasg CBHTA MOJKET B H3BeCTHOH Mepe OXBATBIBATh H HH3Bl JIYAJOBA.




