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lpaHuua XuBeTCKOro U ppaHCKOro Apycos AeBoHa Ha EBponeickomM CeB_spO-BOCTOKe Poccun

gl

dary of the Devonian at the European Nort

K Bonpocy o rpaHuue cpeaHero
U BEpXHero AeBOHa

B 2020—2022 rr. Hay4HbIMM COTPYAHUKaMU VHCTH-
TyTa reosiorun uM. akagemuka H. I1. lOmkmuna OULL Komu
HII YpO PAH (CbIKTBIBKap) COBMECTHO C KOJIJIeramMu 13
HayuyHbIX 1 Yue6HbIX opraumsaiuii (BCETEU, CII6I'Y, CI'Y)
ObUTV MPOBEIEHBI MCC/IEAOBAHMS 10 TeMe «['paHuIia Ku-
BETCKOTO 1 (hpaHCKOTO SIPYCOB IeBOHA Ha EBpormeiickom
CeBepo-Bocrtoke Poccun» (rmpu GbMHAHCOBOI ITOAIEPsKKE
POOU, rpant N2 20-05-00445a). OCHOBHbBIE pe3y/lbTaThI
MCC/IeJOBAHMIA 110 TeMe U3JI0KEHBI B TPEX CTAThSIX AaHHO-
r'o BBIITYCKa XXypHasa «BecTHuk reonayk» N2 1 2023 1.

AKTyanbHOCTb TeMbI 00YCIOBIEHA TTPOAOIIKAIOII e -
cs1 6osee 20 JIeT OMCKYCCHeli O TTOJOKeHUM HUsKHe rpa-
HUIIBI HPaHCKOTO SIpyca (COOTBETCTBEHHO TPAHUIIBI CPET-
HEero ¥ BepXHEero JeBOHa) Ha TeppuUTOopun BocTouHO-
EBpormeiickoit imaTdopmbl. B pereHnUn CriopHO po-
6JieMbl 3aMHTEPECOBAHBI CITEIMATMCTHI KakK B HAYUHOA,
TakK ¥ B IPOM3BOACTBEHHOI cdhepe gestenbHOoCcTU. 06
9TOM CBUJIETEIbCTBYIOT PE3YAbTAaThl HAYYHO-IIPOM3BO], -
CTBEHHOTO coBellanus, mposegeHHoro B UUII' ®UILI Komu
HII YpO PAH (CeikThiBKap, 3 uMwoHg 2022 roma).
AKTYaJIbHOCTb ITPO6JIEMbI TIPUBJIEK/IA BHUMAHME NIMPO-
KOV Hay4HOJi ayqUTOPUM Kak B Poccuny, Tak u 3a ee mpe-
memamu: Ha 14.06.22 1. (https://www.youtube.com/
watch?v=xLN10uFEiyo) 6s1710 oTMeueHo 1319 mpocmo-
TPOB coBelaHus Koneramu u3 9 crpaH (BecTHUK reo-
Hayk. 2022. N2 6).

Jlokabl HAYUYHBIX COTPYHUKOB, KaK MMoKa3aa AuUC-
KyCCHUsl, HA HAay4YHO-TIPOU3BOJICTBEHHOM COBeIllaHUU U
nucbma reHepanbHoro gupekropa OO0 «TIT HULl» (r. VxTa)
O.T. CaparikuHa, HanipaByieHHble B UT' ®ULL Komu HII YpO
PAH u BCETEU (30.06.22, N2 577) ¢ mpock00it pemocTaBs-
JIeHVST MaTepuajIoB TI0 060CHOBAHMIO COBPEMEHHOTO YPOB-
HSI TPaHMUIIBI KMBETCKOTO U (DpaHCKOTO SIPYyCoOB IeBOHA Ha
EBponeiickom CeBepo-Bocroke Poccun, okazannch BOC-
Tpe6OBaHHBIMIU.

I'paHuIla CpeIHEro ¥ BepXHEro JeBOHA — 3TO Haubo-
Jiee CIIOPHBINA pyoek B JeBoHe. Ocoboe 3HaUeHVe B 3TOM
KOHTEKCTe MproOpeTaeT BHEAPEHE COBPEMEHHOTO MH-
CTpyMeHTapus U pa3paboTKa HOBBIX METOAUK MCCIIeIO-
BaHMIi. B mononHeHne K TpaguIMOHHBIM METOLAM CBETO-
BOJA, 9JIEKTPOHHOI CKaHUPYIOLIEN M TPAHCMUCCUOHHOM
MMKPOCKOTIMM JIJISI MU3Y4eHUS TTaJIeOHTOIOTUYECKUX 00b-
eKTOB pa3pabaThIBalOTCS METOIbI TOMOIpadiy, aTOMHO-
CUJIOBOY MUKPOCKOITUM, TAKKe TOTIOTHeHHbIe HOBBIMU
(bYyHKIVOHATBHBIMM BO3MOKHOCTSIMU CKaHUPYIOIIEH 3/1eK-
TPOHHOJ MUKPOCKOIIUNA. [ peleHMsI TAKCOHOMUYECKUX
rpo6iemM pa3pabaThiBaeTCsl XeMOCUCTEMAaTIIKa — MHHO-
BallMOHHBII MeTOJ, B MaJe0INaJaHOIOTUM, OCHOBAHHBII
Ha 6MOXMMMUUYECKUX XapaKTePUCTUKAX IBOTIOLVIOHHOTO
pa3BUTHUS OPraHM3MOB.

About Middle-Upper Devonian
boundary

In 2020—2022 researchers at the Yushkin Institute
of geology FRC Komi SC UB RAS (Syktyvkar), together
with colleagues from scientific and educational
organizations (VSEGEI, SPbSU, SyktSU), conducted studies
on the theme “Givetian-Frasnian boundary of the
Devonian at the European North-East of Russia” (under
RFBR financial support, grant No. 20-05-00445a). Main
results of the research on the theme are presented in
three articles of this Vestnik of Geosciences special issue
No. 1, 2023.

The relevance of the theme is conditioned by the
discussion ongoing for more than 20 years about the position
of the lower boundary of the Frasnian Stage (respectively,
the boundaries of the Middle and Upper Devonian) on the
territory of the East European Platform. Specialists in both
scientific and industrial spheres are interested to solve the
controversial problem. This is evidenced by the results of
a scientific and production meeting at the Institute of
geology (Syktyvkar, June 3, 2022). The urgency of the problem
attracted the attention of a wide scientific audience both
in Russia and abroad: as of June 14, 2022 (https:/www.
youtube.com/watch?v=xLN10uFEiyo), the meeting was
viewed 1319 times from 9 countries (Vestnik of geosciences,
2022, N2 6).

The discussion at the meeting and letters from the
General Director of TP SRC (Ukhta) O. G. Saraikin, sent to
the IG FRC Komi SC UB RAS and VSEGEI (30.06.22,
No. 577) with a request to provide materials to substantiate
the current level of the boundary of the Givetian and
Frasnian stages of the Devonian in the European North-
East of Russia, proved importance of the reports.

The Middle-Upper Devonian boundary is the most
disputed boundary in the Devonian. The introduction of
modern tools and the development of new research methods
is particularly important in this context. In addition to the
traditional light, scanning electron and transmission
microscopy for the study of paleontological objects, methods
of tomography, atomic force microscopy are being developed,
which are also supplemented with new functionality of
scanning electron microscopy. To solve taxonomic problems,
chemosystematics is being developed — an innovative
method in paleopalynology based on biochemical
characteristics of the evolutionary development of
organisms.

During many years of research in various areas of
palynology and stratigraphy, large volumes of diverse
information have been accumulated. The electronic database
is a modern way to systematize and analyze arrays of multi-
vector information. A working prototype of software and
information support for palynological tasks, including a
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Puc. 1. Paspes «ITuckoBuum». [ICKOBCKast 06/71aCTh, MpaBbIit
6eper pexu Bennkoii (HuskHee TeueHne), nep. [IuckoBuun,
B 8 KM Ha ceBepo-3anaf, oT [IckoBa. TeppureHHble TIOPOLbI
TOZICHETOTOPCKMX CJIOEB aMaTCKOrO TOPU30HTA U ITPEeUMYIIe-
CTBEHHO KapOOHATHbIE TIOPOABI CHETOTOPCKUX CJIOEB TUISIBUHbB-
ckoro ropusoHTa (O. Il. TenpbHOBa 1 U. O. EBjokumosa
(BCETEN)). @oto A. O. MiBaHOBa, 2022 T.

Fig. 1. Piskovichi section. Pskov region, right bank of the

Velikaya river (lower course), village of Piskovichi, 8 km

northwest of Pskov. Terrigenous rocks of the Podsnetogorsk

layers of the Amat horizon and predominantly carbonate rocks

of the Snetogorsk layers of the Plyavinsky Regional Stage

(O. P. Tel'nova and I. O. Evdokimova (VSEGEI)). Photo by
A. O.Ivanov, 2022

3a BpeMs1 MHOTOJIETHUX UCC/IeN0BAHMIA B Pa3TUYHBIX
00671aCTSIX TTAIVTHOMIOTMY U CTpaTUrpadyy HaKOTUIeHbI 60JTb-
IIMie MaCCUBbI Pa3HOIIIAHOBOI MH(pOpMaLyy. COBpeMEHHbIM
CII0COO0M CUCTEMATHU3ALMM U aHAIM3a MaCCHBOB MHOTO-
BEKTOPHOM MH(pOPMaLIMY SIBJSIETCS 3/IEKTPOHHAs 6a3a JaH-
HBIX. Pa3zpaboTaH eicTBYIONINI TPOTOTUIT TPOTPAMMHO-
MH(pOPMAaILMOHHOTO 06ecTieueH s A1 TTaJIMHOIOTMUeCKUX
3a/1a4, BKIIOUAIOINi 6a3y JaHHBIX M300pakeHMi1 JeBOH-
CKUX CITOP ¥ IMPOGHBIE AJITOPUTMbI MAIIMHHOTO O0YYeHMSI
pacro3HaBaHus M300paKeHMIA.

B 3aBepiiieH1e HAYYHO-TIPOM3BOICTBEHHOTO COBeIla-
HVsI GBIV OTIPEIeIEHBI TEPCIIEKTBBI PellleHNs Tpobiie-
MbI I'PaHULIBI CPETHETO ¥ BEPXHETO IeBOHA Ha EBpomnelickoM
CeBepo-Bocroxe Poccun 1 mocTaBieHbl OCHOBHBIE 33/1aUN:

— KOOpAMHALMS UCCIeq0BaHNit, TPOBOAMMBIX B Ha-
YUHBIX U IPOU3BOACTBEHHBIX OPTaHM3AIUSX, C IPUBJIe-
YyeHMeM KepHa CKBaKMH, TPOOYPEHHBIX B TIOC/IEJHIE TO-
IIbl He TOJIBKO Ha TeppuTopum TumaHo-Iledopckoit mpo-
BUHIMU, HO U B COIpeiebHbIX permoHax BocTouHo-
EBpomerickoii utaTopmel 1 Ypaia;

— IOU3y4YeHMe CTPaTOTUIIA CapraeBCKOTO FOPMU30HTA,
KOTOPBII MCTIOb3YeTCSI B PETMOHATBHBIX CTpaTUrpaduye-
CKMX Cxemax, T. K. ero crpaturpaduuecknii 06bem g0 Cux
TIOp OCTaeTCsl CIIOPHBIM (3aIlJIaHMPOBaHbI SKCIIEIUIVMOH-
Hble 1osieBble uccaenoBanus B 2023 1. Ha CpenHeM Ypaie);

database of images of Devonian spores and trial algorithms
for machine learning of image recognition, has been
developed.

At the end of the meeting, the prospects for solving
the problem of the Middle-Upper Devonian boundary in
the European North-East of Russia were determined and
the following tasks were set:

— coordination of researches carried out in scientific
and industrial companies, with the involvement of cores
from wells drilled in recent years not only in the Timan-
Pechora province, but also in the adjacent regions of the
East European Platform and the Urals;

— additional study of the stratotype of the Sarga-
ev horizon, which is used in regional stratigraphic schemes,
its stratigraphic scope is still controversial (expeditio-
nary field studies are planned in 2023 in the Middle
Urals);

— further works on the biozonal correlation of the
boundary interval (one of possible solutions of the problem
under discussion).

In accordance with the tasks set, already in August
2022, within the framework of the project, field work
was carried out on the sections of the Main Devonian
field, where deposits of the boundary interval were
described in natural outcrops (Figs. 1—3). It is assumed

Puc. 2. Paspe3 «CHeTHas ropa». [IckoBcKas 06/1aCTh, IIpaBblit
6eper peku Benukoii (HIKHEe TeUeHIe), CeBepOo-3aragHast
oxpanHa IIckoBa (y CHETOropckoro MoHacTbipsi). TeppureHHO-
KapOOHATHBIE OT/IOKEHUSI CHETOTOPCKMX U TICKOBCKMX CJIOEB
TUISIBMHBCKOTO ropusoHTa. ®oto A. O. IBaHoBa, 2022 T.

Fig. 2. Snetnaya Gora section. Pskov Region, right bank of the
Velikaya river (lower course), northwestern outskirts of Pskov
(near the Snetogorsk Monastery). Terrigenous-carbonate
deposits of the Snetogorsk and Pskov layers of the Plyavinsky
Regional Stage. Photo by A. O. Ivanov, 2022
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Puc. 3. Paspes «ITuckoBuum». ®@oro U. O. EBmokumoBoii, 2022 r.
Fig. 3. Piskovichi section. Photo by I. O. Evdokimova, 2022

— JasbHerine paboTsl 10 6M030HABHON KOppess-
LMY IOTPAHMYHOTO MHTepBaia (OLHO 13 BO3MOXXHBIX pe-
HIeHNT 06CyKIaeMoi1 MpobIeMbI).

B cooTBeTCTBMM C TOCTABIEHHBIMM 33/IAYaMU Y)Ke B aB-
rycre 2022 I. B paMKax IMPOeKTa ObUTM TPOBEIEHbI MTOIEBbIE
paboThI Ha pa3pe3ax [JTaBHOTO AEBOHCKOTO TIOJIS, e B eCTe-
CTBEHHBIX OOHAKEHMSIX OMMCAHbI OT/IOXKEHNST TOTPaHNIHO-
ro uurepBaia (puc. 1—3). [Ipearonaraercsi, YTo COGpaHHbIE
06pasIbl TO3BOJIST CKOPPEIMPOBATh 10 61030HaM (OCTpa-
KOJTbI, CITOPBI BBICIINX pacTeHW, MxTHModayHa 1 ip.) OMHO-
BO3pacTHbIe OTI0XeHMs ¢ paspe3amy Cpennero TumaHa, rae
yCTaHOBJIEHA HaybosIee ITOTHAS TI0C/IeIOBATEebHOCT ITajln-
HOKOMIUIEKCOB B [TOTPaHMYHOM MHTEpBase CpeSHEero 1 Bepx-
Hero feBoHa Ha EBponeiickom CeBepo-Boctoke Poccuit.

OO6BeKTOM TOJIeBBIX MCCIeOBAHNI CIeIYIOIIero roaa
craHeT pa3pe3 «[JoKpoBcKoe» Ha BOCTOUHOM CKiloHe CpefHero
Vpaina. Panee (Hacenkuna, Bopo3nuna, 1999; Buk6aes u 1p.,
2014), paspes 661 6MocTpaTUrpadIecKy 3yUYeH 10 pas-
HBIM Tpynnam ¢dayHbl — 6paxmornogam, KOHOJOHTAM, TO0-
3BOHOYHBIM. OffHaKO Koppessius paspesa «[lokpoBckoe»
C paspe3aMu 3amaJHOTO CKJIOHA ¥ CMEKHOT'O permoHa
BocrouHo-EBpomneiickoii maTdhopMbl B 3HAUMTETLHOI CTe-
TIeHM YCJIOBHASI, TIOCKOMBKY ¢tou ¢ Skeletognathus norrisi He
MMEIOT (hayHUCTUUECKY OXapaKTepu30BaHHBIX aHAJIOTOB Ha
3amasHoM ckiIoHe Ypaina. IIpenmnosnaraeTcs, 4To HOBast KOJ-
JIEKIIMS 06pasIOB MO3BOJIUT CPABHUTD GMO30HBI 1O (payHe
u ¢tope ¥ MPOBECTU MeXPerMoHaIbHbIe KOPPETSIIIUA.

O6paboTKa 1 aHAIM3 COOPAHHBIX MAaTEPUATIOB OYIYT
CITIOCOOGCTBOBATh 06OCHOBAHMIO COBPEMEHHOTO YPOBHS
TpaHUIIbI CPETHETO U BEPXHETO IeBOHA, COBEPLIEHCTBO-
BaHUIO PETMOHATbHBIX CTPATUTPAbUUECKUX CXeM KaK OC-
HOBBI [IJ151 BCeX BUJIOB PETMOHA/IbHBIX re0I0TUYeCKUX pa-
60T, BKJIIOUAsI POTHO3, TOVICKY 1 Pa3BeJIKy MeCTOPOK/Ie-
HUI TI0JIe3HBIX MCKOTIaeMbIX.

Pykosodumens npoekma
0. 2.-m. H. O. I1. TenvHoBa

that the collected samples will allow correlating coeval
deposits with sections of the Middle Timan by biozones
(ostracods, spores of higher plants, ichthyofauna, etc.),
where the most complete sequence of palynoassemblages
has been established in the boundary interval of the
Middle and Upper Devonian in the European North-East
of Russia.

The object of field research next year will be the
Pokrovskoye section on the eastern slope of the Middle
Urals. Previously (Nasedkina and Borozdina, 1999; Bikbaev
et al., 2014), the section was studied biostratigraphically
for different faunal groups — brachiopods, conodonts,
and vertebrates. However, the correlation of the
Pokrovskoye section with the sections of the western
slope and the adjacent region of the East European
Platform is largely conditional, since the layers with
Skeletognathus norrisi have no faunistic analogues on the
western slope of the Urals. It is assumed that a new
collection of samples will allow comparing biozones in
terms of fauna and flora and making interregional
correlations. It is planned to study other collections in
addition to the field material.

The processing and analysis of the collected
materials will contribute to the substantiation of the
current level of the Middle-Upper Devonian boundary,
the improvement of regional stratigraphic schemes as
the basis for all types of regional geological work,
including forecasting, prospecting and exploration of
mineral deposits.

Project Manager
D. Sc. (geol.-miner.) O. P. Tel'nova
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