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Summary. The paper describes faunal complexes formed in the north of the European part of Russia under different
facies conditions during the Frasnian stage of the Upper Devonian period. The main inhabitants of the Frasnian sea ba-
sin were cephalopods — ammonoids and bactritoids, characterized by a rich species diversity of brachiopods, ostracods,
bivalves, echinoderms, conodonts, coniconchians and radiolarians. These complexes are somewhat similar to the Fras-
nian complexes of the Russian Platform and the Western slope of the Ural Mountains. A particularly important role in
the division of the Frasnian sections played brachiopods — inhabitants of the 30-200 m depth intervals of the warm shal-
low-water basins with normal salinity. Characterized by characteristic bi-valve, bilaterally symmetrical shells with dif-
ferent relief, these brachiopods are the most important indicator of the physicochemical conditions of sedimentation. To
date, more than sixty brachiopod species with different shapes, sizes and shell surface structures have been detected and
described in the Upper Devonian Frasnian stagsse of the Timan-Pechora oil and gas province.

Each substage, horizon and formation of the Frasnian stage is characterized by its own set of brachiopod species dis-
tinguished for their specific morphological features. It brings to a conclusion that the studied rocks had been formed
under different facies conditions during four major sedimentation cycles — the Timan (Timan formation), Khvorostan

(Ustyarega formation), Semiluk (Domanik and Vetlasyan formations) and Don (Sirachoy and Ukhta formations).
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I. Introduction

The Timan-Pechora oil-gas province is lo-
cated in the Northeast of the European part of
Russia and is one of the most investigated re-
gions of the country (Fig. 1). Hydrocarbon traps
of the province are often related to the Frasnian
deposits of the Upper Devonian period. These
rocks are especially important for investigation,
as they often constitute oil and gas bearing stra-
ta or serve as collectors for the accumulation of
hydrocarbons.

The Frasnian stage of Timan-Pechora oil-gas
province represents a structurally complicated
strata built by rhythmically interchanging depo-
sits with diverse marine fauna formed in different
facies environment. The stage is divided into the
Lower, Middle and Upper Frasnian substages.

The Lower Frasnian substage unconformably
overlies the older rocks dating back to the Middle
Devonian-Upper Silurian and even Proterozoic
periods. The substage consists of the Yaran,
Dzhierskian and Timanian horizons in the vol-

ume of Velyurian, Dzhierskian and Timanian
formations (Fig. 2). The Middle Frasnian sub-
stage includes Sargayev and Domanik horizons
in the volume of Ustyareg and Domanik for-
mations. The Upper Frasnian substage includes
Vetlasyan, Sirachoy, Evlanov and Livenian hori-
zons in the volumes of Vetlasyan, Sirachoy and
Ukhta formations (Yudina, Moskalenko, 1997).

Main results

The transgression had begun in the Velyuri-
an age, spread from the east and gradually cov-
ered vast territories. During the Dzhierskian
age, sedimentation was accompanied by the
outpouring of basaltic lava and the formation of
strata with considerable ash material content.
The basin stabilized in the Domanik age. Then it
reached the maximum depth of ~100 m in de-
pressions and started to get shallower. The Up-
per part of the Frasnian sections is constituted
by behind-rifting, rifting and continental slope
facies, as well as clayey-sulphate strata.
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Fig. 1. Location map of the Timan-Pechora basin with indication of the studied outcrops
(the map is from Schenk, 2011)
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Fig. 2. Schematic structure of Frasnian stage of Timan-Pechora oil-gas province
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Faunistic complexes of the stage are very
diverse and somewhat similar to the complexes
of the Russian platform and the Eastern slope of
the Ural Mountains (Yudina, Moskalenko,
1997). There are more than 20 species of am-
monoidea, ostracods, bivalves, brachiopods,
echinoderms and other organisms identified in
these sediments (Fig. 3).

Particularly interesting are brachiopods —
the most important archistratigraphic group of
the Devonian deposits serving as an indicator
for physicochemical conditions of sedimenta-
tion. The first ever collections of the Timanian
brachiopods were gathered back in 1843 by
A.A Keyserling — outstanding geologist, palae-
ontologist, traveller and public figure of the 19
century (Keyserling, Krusentern, 1843). It was
the brachiopod studies that helped dating the
Devonian outcrops of Ukhta as the Late Fras-
nian series.

Brachiopod (“brachon” — hand, “podos” —
leg) is a bivalve symmetrical animal with soft
body surrounded by a mantle enclosed in a bi-
valve shell. The brachiopods are the sessile in-
habitants of shallow-water basins with normal
salinity and lead an attached lifestyle.

The jointed (articulate) brachiopods — repre-
sentatives of the class Articulata were the most

widespread in the territory of the province. In
addition to muscles, the valves of such brachio-
pods were connected by a lock — a pair of teeth
located on the ventral valve symmetrically to
the delthyrium — a triangular hole for the leg to
exit. On the dorsal valve they corresponded to
depressions — dental sockets.

There are more than 60 brachiopod species
from 6 orders (Orthida, Pentamerida, Producti-
da, Rhynchonellida, Atrypida, Spiriferida) iden-
tified and described in the Frasnian formations.
These brachiopods inhabited the sea basin in the
Timanian, Ustyareg, Domanik, Vetlasyan, Sira-
choy and Ukhta stages of the Late Devonian pe-
riod (Fig. 3).

It was established that formation of the
Frasnian series took place during four large sed-
imentation cycles (Parmuzina, Borovinsky,
2012), each corresponding to a certain fauna
complex and certain brachiopod species.

The first sedimentation cycle (the Timanian
cycle) was characterized by a prevalence of
Uchtospirifer genus from the order of Spirifer-
ida. The Timanian formation contains fossils of
two species, namely Uchtospirifer angulosus
(Ljasch.) and Uchtospirifer nalivkini (Ljasch.)
(Figs 4, 5).
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Fig. 3. Frasnian fauna complex



L.P.Bakulina, Y.G.Dovjikova / Stratigraphy, petroleum sedimentology, geochemistry 1/2024, 3-11; DOI: 10.35714/ggistrat20240100006

b — dorsal cusp view;

Fig. 4. Uchtospirifer angulosus (Ljasch.) genus:
a — abdominal cusp view;

¢ —side view; d — sculpture of abdominal cusp (40x zoom)

Fig. 5. Uchtospirifer nalivkini (Ljasch.) genus
a — abdominal cusp view;

b — dorsal cusp view;
¢ — shape of sinus

Representatives of the Uchtospirifer genus
have large shells (up to 34 mm) with relatively
small pointed top. The sinus is deep, triangular,
sharply confined, the saddle is angular, high.
They have deep triangular, sharply confined
sinus, angular and high saddle. The surface of
the lateral slopes is covered with flat rounded
radial ribs separated by much narrower gaps.

The Uchtospirifer nalivkini genus is also
distinguished by large shells (up to 30-40 cm).
But differs in the shape of the sinus — the sinus
is trapezoidal-rounded with a flattened bottom
in the front part (Fig. 5).

The second sedimentation stage (Khvo-
rostan cycle) corresponding to the formation of
the Ustyareg formation is marked by a predom-
inance of the genuses Hypothiridina calva
(Mark.), Nordella orbiculata (Ljasch.) and La-
dogia meyendorfi (Vern.). All cited forms have
large biconvex shells (Fig. 6). The genus Hy-
pothiridina calva (Mark.) is characterized by a
broad sinus with a high flat uvula with rough
sculpture in the form of ribs and furrows (a),
Ladogia — by a large sinus ending in a high an-

gular uvula with numerous thin ribs (b). In the
genus Nordella the surface of the shell is almost
smooth, at a detailed study the lamellar lines of
accretion covered with concentric rows of
elongated tubercles are traced (c). In the genus
Nordella, the surface of the shell is almost
smooth, during detailed study plate lines of
growth covered with concentric rows of elon-
gated tubercles are traced (c).

The biconvex shape of shells with rough
ribs is characteristic for inhabitants of the sandy
bottom, smooth surface and thin ribs — for bra-
chiopods living among thin sediments. During
the Timanian and Ustyareg time, there was a
shallow-water sea basin with normal salinity
where mainly sand-clay sediments were accu-
mulated. The Semiluk sedimentation stage cor-
responds to the formation of the Domanik and
Vetlasyan formations. The Domanik formation
is built by bitumen-siliceous-carbonate rocks
emerged under the conditions of uncompensated
sedimentation in the isolated Domanik depres-
sion (Bakulina, Dovjikova, 2021; MakcumoBa,
1979) located far enough from the seacoast.
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Fig. 6. Dominant brachiopods during Khvorostan sedimentation cycle:
a. Hypothiridina calva Mark. with wide sinus and pronounced sculpture;
b. Ladogia meyendorfi (Vern.) with tall angular sinus;

c. Nordella orbiculata with smooth surface

Typical fauna of the stage are the representa-
tives of the Spiferida order, the genus Cyrtospi-
rifer komi (Ljasch.) and the genus Cyrtospirifer
ex. gr. tenticulus (Vern.), inhabitants of the en-
viroment with thin sediment.

The limestones of the Domanik formation
also contain the inarticulate brachiopods — the
genus Lingula loevinsoni (Wen.), belonging to
the Lingulida order of the class Inarticulata. In
the limestones of the Domanic formation they
form numerous accumulations along the bed-
ding planes (Fig. 7). These are inhabitants of

shallow waters, littoral zone and upper part of
sublittoral — from the water's edge to a depth of
about 20-25 m, in exceptional cases they
reached a depth of 100 m. The appearance of
the genus Lingula loevinsoni (Wen.) in lime-
stones indicates a change in the salinity of the
sea basin. A special condition of the Domanik
basin — an increased concentration of silicic
acid — had depressing effect on the fauna and
caused mass extinctions of organisms during
sedimentation.

Fig. 7. Chitinous-phosphate shells of Lingula loevinsoni (Wen.) genus enclosed
in limestone of the Domanik formation (10x zoom)
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The Vetlasyan deposits correspond to the
regressive stage of evolution of the Frasnian
basin, when, under conditions of low sea level,
clayey and silty material was carried out, filled
the depression, smoothing the relief. The Vet-
lasian formation is a typical clinoform with a
poor brachiopod complex, corresponding to the
Nerwostrophia  (Stropheodonta)  latissima
(Bouch.) — Adolfia siratschoica (layers with
Atryparia vetlasjanica) zone. The brachiopods
are accumulated mainly in the upper part of the
formation.

The Sirachoy and Ukhta formations are the
result of the Donian stage of sedimentation, al-
located in the territory of the Timan-Pechora
province. The stage is characterized by discon-
tinuous reduction of the sedimentation area and
the area of the sea with normal salinity.

The Sirachoy formation represents pre-
dominantly carbonate strata built by lime-
stones, clayey limestones with the interlayers
of sandstones and clays. The upper part of the
formation is dolomitized, forming typical
backreef shallow-shelf facies. According to the
brachiopod complex, the formation is divided
into the following two components: 1) the low-
er subformation corresponding to the zone of
Nerwostrophia latissima (Bouch.) — Adolfia
siratschoica (layers with Atryparia siratschoi-
ca); 2) the upper subformation corresponding
to the zone of Theodossia (layers with Theo-
dossia uchtensis).

The Ukhta formation corresponds to the fi-
nal phase of the Donian regressive cycle. The
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BPAXHOIIOJAbI - UHAUKATOPBI OCAIKOHAKOIIJIEHUA ®PAHCKOI'O APYCA
BEPXHEI'O JTEBOHA TUMAHO-IIEYOPCKOM HE®TETA30HOCHOM ITPOBUHIINA

Bbaxkyiauna JLIIL., loBxukosa E.I'.
Yxmuncxuil cocyoapcmeennwiti mexuuueckuii ynusepcumem, Poccus
Pecnybnuxa Komu, Yxma, Ilepgomaiickas yn., 13: luda5200@bk.ru, dovzh57@yandex.ru

Pestome. B pabote paccMOTpeHBI KOMILIEKCHI (hayHbI (PpaHCKOrO sipyca BEpXHEro JieBoHa ceBepa EBporeiickoii ya-
ctu Poccun, chopmupoBasiriecs: B pa3nuuHoi daruanbHol o0cTaHOBKe. OTIOXKEHHs (PPAaHCKOTO BO3pacTa Ha TEPPH-
TOPHHU MTPOBHHIMH XapaKTEPU3YIOTCSl CTPATUTpa(UuecKoil MOJIHOTOW U MPECTaBICHBI CIIOKHBIMU IO JIUTOJIOTHYECKO-
MY COCTaBY OCaJ0YHBIMH IIOPOJIaMH MOPCKOI'O T€HE3HCa, COAEPKAIMMHU OOJIBIIOE KOJIMYECTBO MCKOIIAEMBIX OCTATKOB
xopomeld coxpanHocTH. OCHOBHBIMH 0OUTaTENIIMH (PPAHCKOTO MOPCKOTO OacceliHa OBUIM TOJIOBOHOTHE MOJUTIOCKH —
aMMOHOMJIEH U OAaKTPUTOHICH, OTIINYAIOIINECS 3HAYNTEIBHBIM MHOT000pa3ueM BHIIOB; OPaxHOIO/Ibl, OCTPAKOIbI, IBY-
CTBOPKH, WITIOKOKHE, KOHOJOHTHI, KOHUKOHXHH W PaJHOISIPHU. DTH KOMIUIEKCHI HECKOJIBKO MOXO0XXH Ha (paHCKue
KoMmIuiekcsl Pycckoit tutatdopmbl u 3amagHoro ckinoHa Ypana. OcoOEHHO BaKHYIO POJb IS pactJICHEHHS Pa3pe30B
(paHCKUX OTIIOKEHHU MUTPArOT OpaxrOIOAbl, OOUTATENH TEIUIBIX MEIKOBOIHBIX 0acCeiHOB HOPMAJIFHON COJICHOCTH B
nHTepBanax rioyouH 30-200 M, oGmagaBmue XapakTepHOI IBYCTBOPYATOM ABYXCTOPOHHE-CHMMETPHIHON PaKOBUHOM ¢
paznuuHbM penbedoM. OHU TakxkKe SBISIOTCS HanOosee BaKHBIM WHIUKATOPOM (PM3MKO-XMMHUUECKHX YCIOBHUl oca-
KOHakoruieHus. Ha ceroansuinmii g1eHb Bo (paHckoM sipyce BepxHero jqeBona Tumano-Ileyopckoii HedrerazoHocHoM
NPOBHHIIMK JUAarHOCTUPOBAHO W OMKCAaHO OoJiee MIECTUAECSTH BUJIOB OpaxvoOMOA, KOTOpbIE pa3iiuyarorcs (opMoHu,
pasMepoM U CTPYKTYPHOH MOBEPXHOCTHIO PAaKOBUHBI.

st kaxaoro nmoabsipyca, FOpU30HTa M CBUTHI (D)PAHCKOTO sIpyca XapaKTepeH CBOil BUOBOW HabOp Opaxuomnon ¢ ux
crienupuIecKkuMu MOP(OJIOTHIECKUMH 0COOCHHOCTSIMU. JTO MO3BOJIIET CIENaTh BBIBOJBI, YTO MOPOABI ChOPMHUPOBa-
HBI B Pa3MYHON (anuanbHOi 00CTaHOBKE B TEUCHHE YETHIPEX KPYMHBIX IIUKJIOB OcaaKoHaKomeHus. Kaxnomy nukimy
COOTBETCTBYET CBOH (PpayHHCTHUECKHH KOMIUIEKC, OTBEYAIOIIMH ONpe/eIeHHOW O00CTaHOBKE. DTO THMAHCKHH IMKII
(TMMaHCKasl CBHTA), XBOPOCTAHCKHH (YCTh-Iperckasi CBUTA), CEMIIIYKCKUH (JIOMaHWKOBast M BETIACSHCKas CBHTHI) U
JIOHCKOM (cupadoiicKas ¥ yXTHHCKasi CBUTHI). B paboTe mokazaHO COOTBETCTBHE KaXKIOTO KOMILIEKCa OpaxuoIo T orpe-
JETICHHOMY IIMKIy OCaJKOHAKOIUIEHHs ()paHCKOTO BPEMEHHU.

Knrwoueguie cnoga: ¢ppanckuii apyc, Tumano-Ilevopckaa nepmezazonocnas nposunyus, ayuaibuas obCmanoeKa,
Gaynucmuueckue KomMniekcwvl, Opaxuonoosl, YUKkivl OCAOKOHAKONIEHU

TiIMAN-PECORA NEFT-QAZLI VILAYOTINiN FRAN MORTOBOSININ UST DEVON
COKUNTUTOPLANMANIN iNDIKATORLARI - BRAXiOPODLAR

Bakulina L.P., Dovjikova Y.Q.
Uxta Dovlat Texniki Universiteti, Rusiya
Komi Respublikasi, Uxta sahari, Pervomayskaya kiic., 13: luda5200@bk.ru, dovzh57@yandex.ru

Xiilasa. Hazirk1 moqalo Rusiyanin Avropa hissosinin simalinda, miixtolif fasial soraitlordo formalagmis Ust Devon
dovriiniin Fran martobasinin fauna komplekslorino hasr olunmusdur. Timan-Pegora neft-qazli vilaystindo askar edilmis
Fran dovriiniin ¢okiintiilori stratiqrafik kasiligin tamamlig1 ilo xarakterizo edilorak litoloji torkibinin miirokkabliyi ila
secilon vo 6zilindo ¢oxlu sayda yaxst qorunmus fauna qaliglarini saxlayan doniz mongoli ¢okiintli siixurlart ilo tomsil
olunur. Fran dévriiniin deniz hovzasinin asas sakinlari sefalopodlar idi ki, onlar zongin név miixtalifliyi ils saciyyalonaon
ammonoid vo baktritoidlorlo (braxiopodlar, ostrakodlar, ikiqapaqlilar, exinodermlor, konodontlar, konikonlar vo
radiolarilar) tamsil olunmusdur. S6zii gedon komplekslor bir qader Rusiya Platformasinin ve Uralin gerb yamacinin
Fran komplekslorina banzoyir. Fran ¢okiintiilorinin kasilislorinin boéliinmasinde normal duzluluqlu isti dayaz su
hovzalorinin 30-200 m dorinlik intervallarinda yasayan, sociyyovi iki qapaqly, ikitorofli simmetrik qabiga vo miixtalif
relyefo malik braxiopodlar oynayir. Onlar hom do ¢okiintiitoplanma prosesinin fiziki-kimyavi goraitinin on miithiim
gbstoricisidir. Bu giina godor Timan-Pecora neft-qazli vilayatinin Ust Devon Fran mortobasinde altmisdan ¢ox braxio-
pod novii agkar va tosvir edilmisdir ki, onlar qabigin formasi, dlciisii vo struktur sothi ilo forqlonir. Fran mortobosinin
torkibindo her bir yarimmortobs, horizont vo lay dostesi dzlinomoxsus morfoloji xiisusiyystloro malik braxiopod
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komplekslori ila xarakterizo olunur. Bu, siixurlarin dord asas sedimentasiya tsikllori arzinde miixtolif fasial soraitds
yaranma qanastine golmoye imkan verir. Hor bir tsiklin miioyyon bir miihits uygun olan 6z fauna kompleksi vardir.
Bunlar Timan (Timan lay dostasi), Xvorostan (Ust-Yareq lay dostasi), Semiluk (Domanik vo Vetlasyan lay dostolori) vo
Don (Siragoy vo Uxta lay dostolori) tsiklloridir. Maqalads hor bir braxiopod kompleksinin Fran mortobosinin miioyyan
¢okiintiitoplanma tsiklino uygunlugu gostorilir.

Acar sozlor: Fran mortabasi, Timan-Pecora neft-qaz vilayati, fasial sarait, faunistik komplekslor, braxiopodlar,
¢okiintiitoplanma tsikli
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