Gecont

NHcTuTyTa reonornm Komu Hay4yHoro ueHTtpa Ypanbckoro otaeneHmna PAH

Hay4Ho-uH@opmaumoHHoe nagaHe, ocHoBaHHoe akagemukom H. 1. KOwkuHbiM B 1995 T.

Hog6ps, 2019 1., Ne 11 (299)
A,
o KC X

IarunetHuii umnakT-paktop PUHL] xypHana (2018) — 0,350

CoanepxaHue

Hayunble cTaTbn

HoBgbie cxeMbl 1300a3 MOIHSITHSI CEBEPO-BOCTOKA
dennockanauu 3a mocneanue 10 ThiCsSY €T
. C. Toacmoopos, B. B. KOAbKQ .............cceveeeeeeciiiiineeeeeeeiinaennn. 3

TMo3znHeneBoHcKoe coobiTUe BepxHuii KenbBaccep

B INTYOOKOBOIHBIX OTJIOXKEHUSX 3aITaIHOTO CKJIOHA
ITpunonsiproro Ypana (paspe3 1o p. Koxbim)

M. A. Cobonesa, JI. b. COO0MEE ....................ccccovveiieiiiiiiiaeeaaeaanann, 9

DBonouus TIEPBLIX JE€BOHCKUX JIECOB

O co3zpaHun MexXayHapoaHOM MUHEPAJIOrM4ecKoi

accoranuu 1 Komuccuu mo KocMuaeckoil MUHepaJIoTUH:

u3 apxuBa 1. I1. ['puropbeBa

FO. JI. BOUMEXOBCKULL .......cccvveeeeeeeeeseiiiieeeeeeeeeeiieeeeeeeeeeneenns 25

XpoHuka, coobITHSA, (haKThI

®opym MOJIOABIX UCCIeNOBaTENCIH
(XXVIII nayunas kougepenyus «Cmpykmypa, éeuyecmeo,
ucmopus aumocgepwt Tumarno-Cesepoypanbckoeo ceemeHma»)..... 32

Y HCTOKOB OTKPBITHS (DIFOOPUTOBOI TPOBUHIINN
(K 90-aemuio Tanrunvt Anexcandposnvt Mapkogoii) ...................... 34

Cynpba reosora

(k 100-nemuro co ons poncoenus H. H. Ky3vkokogoii) ................. 36
IMamaru A. ®@. Kynua

(K 80-1emut0 O OH PONCOCHUSL) .........ovvvvvvvveerrrereraernnnnnnnnnnnnnnnnnns 38
HOBBIC MBIAHMS «....eveeeeieeeieiiiiiieeee ettt e e e 39

I'naBnblii peqakrop A. M. AcxaboB, 3aM. riaBHoro penakropa O. b. Kortosa,
OTBeTCTBeHHbIIA cekperapb 1. M. besHocoBa, Tex. pexakrop I. H. Ka6muc, 3aB. penakmueii T. A. HekyyaeBa

Penakuuonnsiii copet — 2019:

A. U. Axmowrxuna, CeIKTBIBKap, Poccus

M. A. T. M. bpoxmanc, Tponxeiim, Hopserust
H. H. bypyes, CoikTbiBKap, Poccus

. A. bywnes, CoikThIBKAp, Poccus

10. JI. Boiimexosckuii, Cankt-IletepOypr, Poccus
A. . Teuwuanu, Mocksa, Poccust

U. B. Kozvipesa, CbikTbIBKap, Poccust

M. Komak, TiobnsHa, CioBeHust

P. U. Konees, TalikeHT, Y30eKucTaH

B. A. Kopomees, ExatepuHOypr, Poccus

C. B. Kpusosuues, Cankt-Iletepoypr, Poccust

C. K. Ky3neyog, CoiKTbIBKap, Poccus

M. Mapmunc, Opy-Ilpety, bpazunus

T. I1. Maiioposa, CoikTbIBKAp, Poccus

XK. K. Meneapexo, bapcenona, Mcrnanus

@. Mown, Iexkun, Kurait

I1. Mannuk, TaniuH, DCTOHUS

A. M. ITeicmun, Coikmuiexap, Poccus

K. M. Cooaca, TamunstoH, Hpio-Mopk, CLIA
0. B. Yoopamuna, CeikTbiBKap, Poccust

M. A. Pedonkun, Mocksa, Poccust

geo.komisc.ru/vestnik



November, No. 11 (299), 2019
Eor o
edlack

Institute of Geology of Komi Science Center of Ural Branch RAS
Scientific information edition founded by Academician N. P. Yushkin in 1995

Five-year RSCI impact factor (2018) — 0.350

Content

Scientific articles

New schemes of isobases of uplift of northeastern
Fennoscandia for the last 10,000 years
D. S. Tolstobrov, V. V. KOIK@ ..................ouuuueeueiiiiiiiiiiiiiiiieeennns 3

The Late Devonian Upper Kellwasser Event

in the deep-water deposits of the western slope

of the Subpolar Urals (Kozhym River section)

M. A. Soboleva, D. B. S0DOIEV ..........cccceeeeeeeeeeeeeeeieeeeeeeeeeeeeaeeaenn. 9

The evolution of the first forests in the Devonian

On the creation of the International Mineralogical

Association and Commission on Cosmic Mineralogy:

from D. P. Grigoriev’s arkhive

Yu. L. VOYICKROVSKY ......oovvveeiaaeiiiiiieeeeeeeccieee e 25

Chronicle, events, facts

Forum of young researchers
(The 28" scientific conference “Structure, substance, history
of lithosphere of Timan- Northern Ural segment”)......................... 32

At the origins of the fluorite province discovery
(on the occasion of Galina Aleksandrovna Markova’s
QON ARRIVEFSATY) ... 34

Geologist’s destiny
(on the occasion of N. N. Kuz'kokova’s 100" Anniversary)............ 36
Remembering A. F. Kunts

(on the occasion of his 80" Anniversary)

INEW EAILIONS L.vvvvviiiiiiiiiiiiii e e e e e e ee e e e e e e e e e eaeeeaaeanns

Chief Editor A. M. Askhabov, Deputy Chief Editor O. B. Kotova,
Executive Editor T. M. Beznosova, Technical Editor G. N. Kablis, Managing Editor T. A. Nekuchaeva

2019 Editorial Board:

Anna I. Antoshkina, Syktyvkar, Russia
Maarten A.T.M. Broekmans, Trondheim, Norway
Igor N. Burtsev, Syktyvkar, Russia

Dmitry A. Bushnev, Syktyvkar, Russia

Yury L. Voytekhovsky, Saint Petersburg, Russia
Alexey D. Gvishiani, Moscow, Russia

Irina V. Kozyreva, Syktyvkar, Russia

Marko Komac, Ljubljana, Slovenia

Rustam I. Koneev, Tashkent, Uzbekistan
Viktor A. Koroteev, Ekaterinburg, Russia
Sergey V. Krivovichev, Saint Petersburg, Russia

Sergey K. Kuznetsov, Syktyvkar, Russia
Maximiliano de Souza Martins, Ouro Preto, Brazil
Tatyana P. Mayorova, Syktyvkar, Russia

Joan Carles Melgarejo, Barcelona, Spain

Fancong Meng, Beijing, China

Peep Minnik, Tallinn, Estonia

Constance M. Soja, Hamilton, NY, USA
Alexander M. Pystin, Syktyvkar, Russia

Oksana V. Udoratina, Syktyvkar, Russia

Mikhail A. Fedonkin, Moscow, Russia

geo.komisc.ru/vestnik



DVestni |G Komi SC UB RAS, November, 2019 r., Ne 11 &

ApKTU4YECKUIN BEKTOP reosiorn4eckux uccrieaoBaHmm

| Yo .’r ‘l‘i Arctic vector of geological research

V]IK 551.334

HOBBIE CXEMbI W30BA3 MOJIHATHA CEBEPD-BOCTONA OEHHOCKAHOWM 3A NOCMENHHE 10 THICAY RET

I. C. Toncroopos, B. B. Koabka
Tl'eonornueckuii nucTuTyT Konbckoro HayuHoro nieHTpa PAH, Attatuthl
tolstobrov@geoksc.apatity.ru

DOI: 10.19110/2221-1381-2019-11-3-8

Ha ocHoBaHUM gaHHbIX 06 aMNANTYAE NOAHATUS, MONYYEHHBIX MPU N3YYEHUN LOHHBIX 0CaAKOB M30/MPOBAHHBLIX 6ACCENHOB Cce-
BepO-BOCcTOKa DeHHOCKaHauW, Obinv NOCTPOEHLI HOBLIE CXeMbI 13006a3. MoaHaTMe oueHmBanock 3a nocnegnve 10 Toic. net. Ans
NMOCTPOEHNst CXeM 1306a3 NOAHATUS ObiNN MCNONb30BaHbl UHTEPMNONSLNOHHBIE (TPMUAHIYASILUMS C JIMHEHOM MHTEePnoasune, me-
TO4 €CTECTBEHHOW OKPECTHOCTU, METOL JI0KasIbHbIX MOJIMHOMOB) N Fe0CTATUCTUYECKNE (KPUMMHI) METOAbI. YCTAHOBNEHO, YTO Hau-
6onee NpuUroaHble pesyNbTaTbl MOAENIMPOBAaHNS CXeM M300a3 NOAHATUS NPU JAHHOM KOJIMYECTBE AaHHbIX OTMEYaloTCs NPu NOCTPO-
eHUN MeTodaMN eCTECTBEHHOM OKPECTHOCTU U KpUIMHra ¢ NAHenHbIM apndToM. Ha cxemax oTpaxeH KyrnonoobpasHbiii xapaktep
NOAHATUS 3EMHOI NOBEPXHOCTU. MakcumanbHas aMrinMTyaa nogHsaTus — 6onee 120 M — oTMeyaeTcs Ha oro-3anaje paioHa uc-
clefoBaHus.

KnioueBble cnoBa: rosioLeH, risaumon3octasmns, CXxeMbl MoAHATUSA, MHTEPNONALMOHHOE 1 reoCcTaTucTU4eckoe MoaempoBa-
Hue, ceBepo-BOCTOK DeHHOoCKaHANN.

NEW SCHEMES OF ISOBASES OF UPLIFT OF NORTHEASTERN FENNOSCANDIA FOR THE LAST 10,000 VEARS

D. S. Tolstobrov, V. V. Kolka
Geological Institute, Kola Science Centre, Russian Academy of Sciences, Apatity

Based on data of the uplift amplitude, obtained from the study of bottom sediments of isolated basins of northeast-
ern Fennoscandia, new schemes of isobases of the uplift were constructed. The uplift was estimated for the past 10,000 years.
Interpolation (Triangulation with Linear Interpolation, Natural Neighbor, Local Polinomial) and geostatistical (kriging) methods were
used to construct the schemes if isobases of the uplift. It was determined that the most acceptable results of modeling the isobas-
es of uplift, based on a given amount of data, were obtained using the methods Natural Neighbor and Kriging with linear drift. The
schemes show the domed character of the uplift of the earth's surface. The maximum amplitude of the uplift (more than 120 meters)
is noted in the southwest of the study area.

Keywords: Holocene, glacioisostasia, uplift schemes, interpolation and geostatistical modeling, northeastern Fennoscandia.

IToce merpamany MTOCIEIHETO OJiCACHEHUS B KOH-
Ie TUICHCTOIICHAa TEePPUTOPHST ceBepo-BocToKa MDeHHO-
CKaHIMU UCIIBITBIBAET MOMHSITHUE, 3aTyXalolllee BO Bpe-
MeHu. Jloyiroe BpeMsi Jis ONpeAe/IeHUs aMILTUTYIbI U Xa-
pakTepa MOAHITHS U3YJYaJIUCh IpeBHUE OeperoBbie oOpa-
30BaHUs (OeperoBble Baibl, Teppachl U ap.) [6, 7, 10 u ap.].
OtcyTcTBUE JaHHBIX 00 A0COIIOTHOM BO3pacTe OeperoBbIX
GopM 3aTPYIHSIIO X KOPPEJSIIUIO B pa3HBIX YacTIX I0-
0Oepexxbsi, YTO MPUBOIMIO K Pa3TMYHbIM MHTEpIpeTal-
SIM aMIUTUTYABl M Xapakrepa nomgHsTus. CyliecTBoBajIo
HECKOJIPKO CXEeM M300a3 MO3THEJICTHUKOBOTO W TOJIOIE-
HOBOTO TTOTHATHIT ceBepo-BocToKa PDeHHOCKAHINM, Pa3-
JIMYAIOIIUXCSI MeX Iy coboii (puc. 1, a—e).

C koHua XX Beka ISl OnpeAeeHUsT TTOIHSTUST 3eM-
HOI MOBEPXHOCTU MPUMEHSIETCSI METOA U30JMPOBAHHBIX
bacceitHoB [ 18], KOTOpBIt OCHOBaH Ha OIpeAeAEHUHU TIPO-
CTPAaHCTBEHHOTO 1 BPEMEHHOTO TTOJIOXKEHUSI TIePEeXOTHOM
30HBI OT MOPSI K IIPECHOMY 03€pY, B KOJIOHKAX TOHHBIX OT-
JIOXKEHNI M3 KOTJIOBMH 03ep. JIaHHBIIT METOI ITO3BOJISI-
eT JUIST HeOOJIBIIIOr0 paiioHa MCCICAOBAHUST OIPEICTUTh
aMIUIMTYy U CKOPOCTb MOAHSITUSI 36MHOI MTOBEPXHOCTH.
Takue paboThl BeINOJHEHBI Ha Oeperax bapennena [16—
20] u benoro [2—5] mopeii. Ha ocHOBaHUM 3THUX TaHHBIX
MOCTPOEHA CXeMa U300a3 MOAHATUS 3eMHOI MOBEPXHOCTHU

ceBepo-BocTouHOI yacTn MenHockanauu (puc. 1, ) [11].
HeobxoaumMo OTMETUTh, UTO MOCTPOEHUE CXEMbl M300a3
MOIHSTHS BBIINOJHSIOCH BpYUHY0. XapakTep n300a3 Ha
CcXeMe TMOoKa3bIBaeT 00Ilee CBOMOBOE MOMHsSTHE. B paiio-
He Kanpmamakmickoro 3anmmBa beroro Mopst cBomoBoe TJ1sI-
LIMOM30CTaTUYECKOE TIOMHSITHE OCJIOXHEHO TEKTOHMYE-
CKAMU IBVKCHUSMU, CBSI3aHHBIMU 311€Ch C aKTUBHOCTBIO
Kanpanakuickoro u KonBuukoro rpabeHoB B roJjiolieHe
[1], 1 BeIpaxkeHO Ha cxeMe MCKpUBJIEHUEM M300a3 (puc.
1, f). Bo BHyTpeHHHUX 4acTsIX U Ha CAaMOM BOCTOKe paiio-
Ha MCCJIeIOBaHUS ITOJIOXEHNE 1300a3 BBI3BIBACT COMHE-
HHE M3-3a OTCYTCTBUS JAHHBIX M MOKA3aHO ITyHKTUPHBI-
MU TuHUSIMHA (puc. 1, f).

B nocneaHee BpeMsi ObLIM MOJYyYeHbI HOBbIE JaHHbBIE
00 aMIUIMTY/Ie TOMHSTHS 3eMHOU moBepXxHOCTU Kosibckoro
perroHa (ceBepo-BocToK DeHHockanmuu) [12—14]. Ha
OCHOBaHWM TIOSIBUBIIMXCSI M paHee M3BECTHBIX JAHHBIX C
HCTIOJIB30BAaHMEM PA3TUIHBIX METOIOB KOMITBIOTEPHOTO
MOJEIMPOBAHUS ObLIM MOCTPOESHBI HOBBIE CXEMbI U300a3
MOIHSATHS ceBepo-BocToKa DEHHOCKAHAMY 3a TIOC/ISTHIE
10 TeIC. eT. Takke 1151 onpeneaeHust HauboJiee MOAXOAsI-
IIEr0 METOoIa MOACIMPOBAHUS ITPOBEACHO UX COMTOCTaBIE-
HHUE MeXIy cO00# U ¢ paHee TIOCTPOEHHOM CXeMOM, Mpe-

CTaBJIEHHOI1 Ha pucyHKe 1, f.
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benoe mope

Puc. 1. CxeMbl n306a3 OAHSATHS ceBepo-BocToKa DeHHOCKAHINN:
a—e — MOCTPOCHHBIE 110 TAaHHBIM U3ydeHHst 6eperoBeix hopm penbeda (a — [6]; b — [7]; ¢ — [10]; d — [6]; e — [9]); f — mocTpoeHHast 110 JaHHBIM U3y~
YeHUST TOHHBIX OTJIIOXKEHU 03epHBIX KOTIIOBUH | 11]. Kaxkmas muHus oTpaxkaeT 3HaUeHNE aMIUTUTYIbI TOTHSTUST B METPax

Fig.1. Schemes of isobases of uplift of northeastern Fennoscandia:
a—e — constructed according to the study of coastal landforms (a — [6]; b — [7]; ¢ — [10]; d — [6]; e — [9]); f — constructed according to the study of sed-
iments in lake basins [11]. The magnitude of the amplitude of the uplift is indicated in meters

MarepuaJjibl ¥ METOIbI MOZIEIMPOBaHus. 1151 mocTpo-
eHUS M300a3 MOMHATUS 36MHOU MOBEPXHOCTU OBUIM WC-
TOJIB30BaHbl JTaHHBIC, TTOJyYeHHBIE METOIOM H30JIMPO-
BaHHBIX OacceifHOB Ha TeppHuTOopuM KOJIBCKOTO permo-
Ha, Kapenuu, a takxke CeBepHoit Hopseruu. Ha pucyH-
Ke 2, a MoKa3aHbl PailoHbl, IJIsI KOTOPBIX BBITOJIHEHBI
pabOTHl MO M3YYCHUIO TIepEeMEIIcHNSI OeperoBoil Jm-
HUM Mops. g 3TuX paifOHOB YCTaHOBJICHBI aMIUIMTYIa
¥ XapaKTep MOTHSATHS 3¢MHOI ITOBEpXHOCTH B TOJIOLICHE.
JaHHBIe 00 aMITIUTYAE TOTHSITUS 36MHOM MTOBEPXHOCTH
3a 10 ThIC. 7T IJ1s1 KaXA0ro palioHa MpUBeIeHbI B Ta0IM-
e 1. MogenupoBaHue cxeM 1300a3 TTOTHATHS BHITIOJHSI-
nock B iporpamme Surfer (Golden Software, Inc.).

BBUTO BEITTOJTHEHO MOCTPOEHHUE CXeM M300a3 MHTEeP-
MOJITIIMOHHBIMA M TEOCTATUCTUICCKUMMU METOTAMM TSI
JMAJIBHEHIIETO COMOCTaBICHUSI UX C YK€ M3BECTHOM CXe-
MoOIi 1300a3 M BBISIBJIEHUS HaubOoJiee MPUEMIIEMBIX pe-
3yJIbTaTOB MoneaupoBaHus. [Ipu mocTpoeHUM cxeM aHU-
30TPOIMSI NAHHBIX HE YYMUTHIBaIACh. JIJISI TTOCTPOCHMS
CXeM M300a3 MOMHSITUS OBUIM HMCITOJb30BaHBI HECKOJIb-
KO METOIOB, ONMCAHHBIX KPAaTKO B padbore MasblieBa 1
Myxapamona [8]:

1) MmeTon mpuaneyaayuu ¢ AUHEHOU UHmMepnoasyuei —
Triangulation with Linear Interpolation. Meton UCTIONb3Y-
€T aJIFCOPUTM IIOCTPOEHMS TpUaHrysiiuu JleioHe — pas-
OreHus 00JacTU MCCIIeHOBAaHUSI HA COBOKYITHOCTh TPEY-

TOJBHUKOB. BepmmHaMu TpeyroJbHUKOB SIBIISIIOTCS CO-
CeHME TOYKM BBIOOPKHU; TOUYKM COCIMHSIOTCS TaKUM
o0pa3oM, 4To pedpa TPEYroabHUKOB HE TepeceKaroTcs.
TpuaHTyIsIIUs SIBISIETCS TOYHBIM WHTEPIOJISIIMOHHBIM
METOIIOM;

2) MeTom ecmecmeeHHOU oKkpecmuocmu — Natural
Neighbor. MeTon MO3BOJISIET TIOJyYaTh XOPOIIME N30JIH-
HeliHbIe KapThl IO HaOOpaM JaHHBIX, COAECPKAIINM CKO-
TUIEHUST BBIOOPOYHBIX TOUYEK B OTHUX TTOTO0JIACTSIX MCCIIe-
JIlyeMOIl TepPUTOPUU U pa3pekeHHbIE BHIOOPOYHBIE TOY-
KM B Ipyrux rnopoo6iactsx. ITogyyaemas B Ipou3BOIbHOM
TOYKE OIleHKa Z Bcerma OyIeT 3aKJIouaThbesl B IIpeaeiax
Irana3oHa 3HAaYeHWI B OMMKaimmx Toukax. B mocrpo-
€HHOI MOJE/IN He OYIET «IIUKOB», «SIM», «<XpeOTOB», «J10-
JINH», KOTOPbIe He ObLIN OBl TIPENCTaBICHBI UCXOTHBIMU
JAHHBIMU. MeTo. SIBJISIETCSI TOUHBIM MHTEPIIOJISITOPOM;

3) MeTon s10KanbHbix noauromoe — Local Polinomial.
DTOT METOJI OLIEHUBAET 3aBUCHMOCTh MPOCTPAHCTBEHHOM
rnepeMeHHOl Z oT KoopauHat X, Y, mpu 3TOM MCIOJb3Y-
eT KYCOYHO-TIOJIMHOMMAJIbHOE MHTeproanpoBaHue. OH
CTPOUT MOJMHOMMAJIBHYIO perpeccuio Z Ha X, Y 1o naH-
HBIM, TIONABIIMM B MOMCKOBBIN 3JIJTUIIC C LIIEHTPOM B 3a-
JNaHHOW TOYKe 00JIACTM MCCJIeIOBaHUs, IMoJyJyas TaKUM
00pa3oM MOJIMHOMMAIBHOE MPUOIKEHNE B JOKAJIbHOMN
OKPECTHOCTHU 3TOM TOYKHU. [TOMCKOBHIN 3ITUTIC OTIpee-
JISIET pa3Mepsl ¥ (popMy JTOKAIBHOI OKPECTHOCTH, B KOTO-

4



DVestni |G Komi SC UB RAS, November, 2019 r., Ne 11 &

pOii HAXOMASITCS TOYKM NaHHBIX MPU MOCTPOSHUU MHTEP-
MOJIIIIMOHHON (DYHKIIMU B 3aJaHHOM Yy3Jie CeTH. TOuKu
TMAHHBIX 32 TIpeiesIaMy 3JUTAIICA TTIOMCKA He paccMaTpUBa-
FOTCS TIPY MHTEPIIOJISIIAY y3J1a CeTH;

4) kpueune (Kriging) sBnsieTcsl reOCTaTUCTUYECKUM
METOJIOM, OCHOBBIBA€TCSI Ha BEPOSTHOCTHOW MOJIEJH,
paccMaTpuBaIIeil U3ydyaeMyl0 MPOCTPAHCTBEHHYIO IIe-
peMmeHHy10 Z( X, Y) Kak peanuzaluio clydyaitHoit QyHKINN
Z(X,Y). Takoil moaxom TO3BOJISIET YUUTHIBATh ITPOCTPaH-
CTBEHHYIO KOPPEJISIINIO JaHHBIX 1 JaeT BO3MOXHOCTh He
TOJIbKO CO3[1aBaTh MOJEJIN MOBEPXHOCTE, HO TaKXke Mo-
JIy4aThb OLIEHKY TOYHOCTU 3TUX MOJIEIeH.

Hnsa npuMeHeHMs] MeToja KpUTHMHIA TMpeaBapu-
TeJIbHO MOJDKHA OBITH OMpenejicHa MOJAEIb BapuOIrpaM-
MBI — MEpBI IIPOCTPAHCTBEHHON KOPPEJSIINNA TaHHBIX.
IIpu mocTpoeHnn cxeM M300a3 MOTHSATUS HCIIOJIB30Ba-
Jlach JIMHeiHasi BaprorpaMMa. TOYKM, pacIioyiokKeHHbIE
MOOJIM30CTU, UMEIOT OOJIBIIYIO CBSI3b, YEM T€, KOTOpbIE
pacnoJioxkeHbl ganblie. I1pu pocTe pacCTOSIHUS BEPOSIT-
HOCTh B3aMOCBSI3M MEXIY 3HAaUYCHUSIMU B TOYKaX U3Me-
peHMit yMeHBIIaeTcsl, Takasi 3aKOHOMEPHOCTh OITMCHIBA-
eTcs TIMHEHHOU (hyHKIMEH.

Taxkke Tpu MOCTPOSHUU CXEM METOIOM KpueuHea
ObLIa MCITOIb30BaHA (DYHKUMS AUHElH020 Opugma. DTO
(GyHKIIMS TIpearionaraeT, YTO B JAHHBIX IPUCYTCTBYET
JIMHEWHBINA TPEHI, M TOTHA OLIEHKA BBIMOJHSIETCS METO-
JIOM YHUBEpCAJIbHOTO Kpueunea. be3 nmuHeiiHoro apudra
OLIEHKA BBIMOJHAETCH METOIOM OPIUHAIBHOTO KpueuHed.

OOcyxaeHne cxeM n300a3 nmoaHATHd. Pa3HbIMU Me-
TOAAMU ObUIM TOCTPOEHBI MITh CXeM M300a3 MOAHSTUS
3¢MHO# ITOBepXHOCTU ceBepo-BocToKa MeHHOCKaHINU
(puc. 2, b—f). M306a3bl Ha cxemax, MOJyYEHHBIX METO-
JIOM MPUAHEYAAYUU C AUHEHOU unmepnoaayueil (puc. 2, b)
U METOIOM ecmecmeeHHoll okpecmHocmu (puc. 2, ¢), uMe-
10T IPaKTUYECKU OAMHAKOBOE IojIoxXeHue. Ha GapeHiie-
BOMOPCKOM T00€peKbe aMITIUTyna MOaHITUs 3a 10 ThIC.
JIeT U3MEHUJIACh ¢ BOCTOKA Ha 3aman oT 20 go 40 MeTpoB.
Ha 6enomopckoM nmobepekbe aMIIUTyAa MMOAHATUS YBe-
Jruuriachk K BepinnHe KaHpamakiickoro 3aivBa, rae e€
3HaueHue cocTapisieT 80 meTpoB. Ha maHHBIX cxemax
BUIIHO, YTO Ha 0apeHIIEBOMOPCKOM IOOEpeXbe B paiio-
He Kombckoro 3anuBa MpOUCXOOUT M3MEHEHHUE HaIlpaB-
JieHus1 uzobas. Ecnu 3anagHee Konabckoro 3aiuBa n3obda-
3Bl UIYT BIOJIb OEPErOBOIi IMHUM, TO BOCTOUHEE M300a3bI

34 a T ER \ \ I
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NpUBEJCHHBIE B TA0I. 1

70

68

66°

Puc. 2. a — paitoH uccienoBaHusl, 111 KOTOPOT'O BBITIOJTHEHO MOACIMPOBAHUE cXeM M300a3 IMOoAHATHS 3a nocieanue 10 Toic. KaleHaap-
HbIX JieT. Lludpamu B KpacHBIX KpyKKax MOKa3aHbl paiiOHbI U3 TaOJMLBI 1:
(b—f) — cxeMbl 1300a3 MOJHATHS, TOCTPOCHHBIE pa3HBIMU MeTonaMu (b — mpuaneyasayus ¢ AuHelHol uHmepnoasyuell, ¢ — METOJL eCrecmeeHHol OKpecn-
Hocmu, d — METOJL 10KAAbHbIX NOAUHOMO8, € — KpueuHe, f — Kkpueune ¢ TMHEUHBIM ApUdTOM)

Fig. 2. (a) The study area for which modeling the schemes of isobases of uplift for the last 10,000 calendar years was carried out. Numbers
in red circles show the areas from Table 1.
(b—f) Schemes of isobases of uplift, constructed by various methods (b — «triangulation with linear interpolation», ¢ — the method of «natural neighbor-
hood», d — the method of «local polynomials», e — «Kriging», f — «Kriging»> with linear drift)
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I[amn,le AJI MOJECJIMPOBAHHUS CXEM H300a3 MNOOHATHUA 3eMHOM MOBEPXHOCTH CE€BEPO-BOCTOKA (DeHHOCKaHI[I/[I/l
3a 10 ThIC. KaJieHIAPHBIX JIeT

Data for modeling the isobases of the uplift of the earth's surface in northeastern Fennoscandia
for the last 10000 calendar years

Koopaunatst / Position MILTH momHsSITUS, M | VICTOYHUK
e Paiton / Area E / N A Ugli?:;pl(;?ude, m’ go?lrce
n-oB HopnkuH, Hopserust
! NordkinE Peninsulal,) Norway 27,25 70,92 13,2 [19]
n-oB Bapanrepdbopa, Hopeerus

2 Varangell‘)fjord IIjb(gz)ninzllllla, Nporway 28,94 70,08 42,0 [18]

3 |r. Hukens, Poccus / Nikel City, Russia 30,19 69,64 60,0 [16]
4 |1. Nomspnslii / Polyarny City 33,40 69,19 36,0 [17]

5 | moc. Tepubepka / Teriberka settl. 35,13 69,17 15,0 [14]

6 | moc. danbHue 3eneHisl / Dalniye Zelentsy settl. 36,02 69,11 14,0 [20]

7 |r. Kona / Kola City 33,01 68,88 46,5 [12,13]
8 | moc. Bepxnerynomck / Verkhnetulomsk settl. 31,83 68,70 65,0 [12, 13]
9 |p.JlotTa (ycTtbe) / Lotta River (mouth) 30,39 68,73 101,3 [12]
10 | p. JloTta (cpemnee) / Lotta River (middle) 29,61 68,62 115,0 [12]
11 | r. Kanmanakima / Kandalaksha City 32,43 67,17 98,6 [11]
12 | 1. YM0a / Umba City 34,20 66,69 41,2 [2]
13 | moc. JlecozaBonckuii / Lesozavodsky settl. 32,75 66,72 58,3 [11]
14 | moc. Yyma / Chupa settl. 32,81 66,27 61,7 [5]
15 | moc. DHrosepo / Engozero settl. 34,42 65,81 30,5 [4]
16 | moc. Kysema / Kuzema settl. 34,24 65,36 46,5 [3]
17 | mpic Kopabib / Korabl Cape 36,51 66,20 15,0 [11]
18 | p. Mumepa / Indera River 37,12 66,31 0,0 [11]

HaYMHAIOT Mepecekarh Oeper. B BocToOuHOI yacTu paiio-
Ha MCCIIEHOBAHUS 13-3a OTCYTCTBUSI JAaHHBIX M300a3bI HE
noctpoeHbl. [Ipu cornocraBieHUM HOBBIX cxeM (puc. 2, b
M pHC. 2, C) ¢ paHee MOCTpOeHHOI cxeMoil (puc. 1, f) or-
MEUEHO CXOKee MOJIOKEHME JUHUM B MPUOpPEKHBIX Ya-
CTSX. DTO CBSI3aHO C TeM, YTO OCHOBHAS YacTh PaliOHOB,
0 KOTOPBIM CTPOMJINCH M300a3bl, pacIiojoXeHa Ha Io-
oepexbe. B npenenax Kanpanakiickoro 3anuba benoro
MOpsI KaK Ha HOBBIX CXeMaX, TaK M Ha paHee IOCTPOCH-
HOM cXeMe OTMedaeTcs HeOoJbllioe M3rubaHue u300a3,
YTO YKa3bIBaeT Ha TEKTOHWYECKYIO aKTUBHOCTb B TO-
JgoueHe Kanpanakuickoro u KoaBMUIKOTO rpaGeHOB.
3HAYNTEIbHOE PACXOXICHME MEXIy HOBBIMM M paHee
TMOCTPOCHHOM CXeMaMU OTMEYaeTcsl BO BHYTPEHHEH U
BOCTOYHOI YacTsIX ceBepo-BocToKa DeHHOCKAHINN W3-
3a HEOOJIbIIOr0 KOJMYECTBA MaHHBIX JUOO MX IMOJHOIO
OTCYTCTBMSI.

MeTonoM 0KaAbHLIX NoAUHOMO8 ObLIa IIOJydeHA
criaxeHHas cxema n3obas nmogHstus (puc. 2, d). Ha cxe-
Me MaKCHMaJIbHasl aMITIATyda MOTHATUS focThTaet 180 M
B I0T0-3aMaHoOI yacTH palioHa ucciegoBaHus. Kak u Ha
MPEabIIYIIUX CXeMax, Ha 0apeHIIEBOMOPCKOM MOOEpeKbe
W3MEHEHHUEe HalpaBJIeHMSI U300a3 MPOUCXONUT B pailoHe
Komsckoro 3ammBa. CxemMa XOpOIIIO COIMOCTABIISICTCS C pa-
Hee mocTpoeHHOoM (puc. 1, f) 1 oTpaxkaer oOmIMit Xapak-
Tep MOOHSITUS 3eMHOI MTOBEPXHOCTH, HO IIPU 3TOM Tepsi-
FOTCS JIOKQJIbHBIC UICKPUBJICHUS JTUHUI, BEI3BAHHBIC TEK-
TOHUYECKUMU OCOOEHHOCTSIMU OIpPeAeJeHHbIX PaiilOHOB.
Taxxe oTMevaeTCsl HEKOTOPOE PaCXOXICHHE 3HAYCHMS
aMIUIMTYIBl TIOTHSTHS Ha OapeHIIEBOMOPCKOM Iobepe-
Kb€: €CJTM Ha paHee ITOCTPOCHHOM cxeMe aMILIUTYaa IO -

HSTUS B palioHe moxyocTpoBa Peibaunii cocrasisiia 20—
30 M (puc. 1, f), To Ha JaHHOI cXeMe e€ 3HAYCHHE YBEI-
yuaock 10 40—50 M (puc. 2, d).

MetonoM kpueurnea OBUIA TOCTPOCHBI NIBE CXEMbI
n300a3 (0e3 apudra (puc. 2, €) 1 ¢ IMHEHHBIM ApUGTOM
(puc. 2, f)). Kak BUZHO 13 ITOCTPOSHHBIX CXeM 1M300a3 oI~
HSTUS, pPa3HUIIA B TTOJTYYCHHBIX pe3yIbTaTax CYIIeCTBEH-
Hasl TOJIBKO JIJIST pAaliOHOB, T/Ie TaHHbBIE 00 aMTITUTY/IE TTO/I-
HSITUSI OTCYTCTBYIOT (OCOOEHHO ISl I0ro-3amnajaHoi yacTu
paiioHa uccienoBaHus1). B 3amagHoii yacTu paifoHa ucC-
cJemoBaHUsS Ha cxeme 1M300a3 (puc. 2, €) KOJbIIEBOE 3a-
MbIKaHMe 13060a3 co 3HayeHueM 100 n 110 MeTpoB MOXKeT
OBITh MCKITIOUCHO. B HaIlpaBjIcHNM Ha FOTr0-3aIaj aMILTA-
Ty/Ia TIOAHSITHS TIPOIOJIKAET BO3pacTaTh BILUIOTH JI0 paiio-
Ha botHuueckoro 3anvBa banaTtuiickoro mopsi, rae e€ Be-
JuuurHa 3a 10 ThIC. JIET cocTaBisIieT puMepHo 240 MeTpoB
[15]. B ocTaqbHOM 3TH HOBBIE CXEMBbI TTOKA3bIBAIOT KYITO-
JIOOOpA3HBII XapaKTep MOTHSITUS CeBEPO-BOCTOYHOM Ua-
ct MeHHOCKaHIUM. 3MeCh aHAJIOTMYHO CXeMe Ha PUCYH-
ke 1, f B mpenenax Kanmanakickoro 3aiusa benoro mo-
Ps1 OTpaxkeHo HeOOJIbIIIOe UCKPUBJICHME N300a3 IMTOAHSTHSI,
YTO CBSI3aHO C TEKTOHUYECKOU aKTUBHOCTHIO. OIHAKO TTpU
COITOCTaBJICHUH C paHee ITOCTPOSHHOM cxeMoii (puc. 1, f),
KaK 1 Ha CXeMe€ 10KaAbHbIX noauHomos (puc. 2, d), B paitoHe
rmoyocTpoBa Prrbaumii orMedaeTcst 6ojiee BEICOKOE 3Ha-
yeHue aMrunuTyabl nogHstus (40—50 m) (puc. 2, f).

Takum oO6pa3om, Ha MOJYYEHHBIX cXeMax HabJoaa-
€TCS CXOXMM XapakTep NOAHITUS 3€MHOU IMMOBEPXHOCTHU.
BunHo, uTo momHsATHE MMeeT KyIoJI000pa3HbIil BUI, MaK-
cuMajbHasl aMIUINTYIa OTMEJaeTCsl Ha Foro-3amane paii-
oHa ucciempoBanus (6oxee 120 m). C 3amama Ha BOCTOK
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MPOUCXOIUT MOCTEIIEHHOE YMEHbIIIEHUE BEJTUIMHBI IO~
HaTtusg. Ha Bcex cxemax BUIHO, YTO Ha GapeHLIEBOMOD-
CKOM TobOepexkbe B paitoHe Kombckoro 3ammBa Ipouc-
XOOWUT M3MEHEHME HallpaBlieHUs n300a3. Ecim 3amamHee
Konbsckoro 3anuBa m300a3bl UAYT BAOJb O€peroBoil Ju-
HUU, TO BOCTOYHEe M300a3bl HAUMHAIOT Mepecekarb Oe-
per. ITo MHEHUIO aBTOPOB, 3TO CBS3aHO C XapaKTEPOM Je-
rpagaluy MoCIeIHero JISAHUKOBOTO ITOKPOBa Ha TaHHOM
TEPPUTOPUN.

MMeroTcsT U HEKOTOphIe OTIMYUS B ITOCTPOCHHBIX
cxeMax. B paifoHe momyocTpoBa Pribaunii oTmeuaercs
pa3IMyHOe 3HAYeHUE aMIUIUTYIbl MOIHATHUS 36MHOM MO-
BepxHocTU. Ha ogHux cxemax (puc. 2, b, ¢), Tak Xe Kak 1
Ha paHee IToCTpoeHHo cxeMe (puc. 1, ), e€ 3HaueHUe co-
crapisieT 20—30 MeTpoB, Ha ApyTrux cxemax (puc. 2, d—f)
40—50 metpoB. Takke MpUIWYHBINA pa3dpoc 3HAYEHUS
AMIUTMTYIBI IOTHSATHAS W MCKPUBJICHHBIM X0 HEKOTOPHIX
n300a3 (HyJeBas n300a3a) OTMeuaeTcsl Ha loro-3amnaie u
BOCTOKE paiioHa uccienoBaHus. sl penieHus 3TUX BO-
MPOCOB HEOOXOAMMO TTPOIOJIKATh UCCIICIOBAHMUS BEpTHU-
KaJIbHBIX IBVKCHUI 3¢ MHOM TTOBEPXHOCTH CEBEPO-BOCTO-
Ka OeHHOCKAHINMN.

AHaIM3 HOBBIX CXeM M300a3 MOMHSTHS, a TaKXKe MX
COITOCTaBJIEHUE C paHee MOCTPOEHHOM CXeMOi Tmokasall,
YTO MPU JaHHOM KOJIMUECTBE TaHHbBIX HanboJiee MOIXOIs-
LM METOIOM [UISI ITIOCTPOSHMUSI SIBJISTIOTCSI METOMIBI ecime-
cmeenHoil okpecmuocmu — Natural Neighbor v kpueurnea ¢
JMHEWHBIM IpudToM. OTHAKO OTCYTCTBHE BBIYMCICHUS
3HAYCHUS aMIUIMTYIBI TTOOHSTUS Ha TEPPUTOPUSX, IS
KOTOPBIX OTCYTCTBYIOT IaHHbIE, MOXXHO OTHECTU K HEJl0-
cTaTKaM METOMa ecrmecmeeHHOU OKpecmHoCmu.

BriBoabl. Ha ocHOBaHUM TaHHBIX 00 aMIUIUTYAE MO/ -
HSITHS, TIOJTyYeHHBIX TTPU N3YYeHU N JOHHBIX OCAIKOB 130~
JIMPOBAHHBIX KOTJIOBUH, OBLIN MOCTPOCHBI HOBBIE CXEMBI
1300a3. YCTaHOBJIEHO, YTO MIPU HEOOJBIIIOM KOJUYECTBE
JAaHHBIX HanboJiee MPUTOAHbIE Pe3yIbTaThl MOJIEIMPOBA-
HUSI cXeM 1300a3 MOIHSTHS OTMEYAIOTCsSl METOAaMU ecrme-
CMBEHHOU OKpecmHOCMU U KpueuHea ¢ JTUHEHHBIM Ipuc-
ToM. M3 cxeM BUIHO, YTO MOTHSITHE 3¢eMHO ITOBEPXHOCTHU
MMeeT KyIoJIOOO0pa3HbIi XapaKTep, aMILIATYIA TTOTHSTHS
YBEJIMUMBACTCSI B HAITpaBJIEHUH Ha 1oro-3arnaj Koixbsckoro
peruvoHa, rae e€ 3HaueHue nocturaeT 6osee 120 M. B npe-
nenax KaHmanakiickoro 3ajvBa MPOUCXOIUT UCKPUBJIIE-
HUe 1300a3 IMMOTHSITHUSI, YTO CBSI3aHO C TEKTOHUYECKOI aK-
tuBHOCThIO Kanpanakiickoro nu KonBuukoro rpaGeHoB
B 5TOM paifoHe B TOJIOIICHE.

Paboma ewvinoanena 6 leonoeuueckom uncmumy-
me KHI[ PAH (mema 0226-2019-0054) npu uacmuu-
Hoil noddepxcke epanma PODOU No 16-05-00311-A u
No [8-35-00054-moa_a.
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THE LATE DEVONIAN UPPER KELLWASSER EVENT IN THE DEEP-WATER DEPOSITS
OF THE WESTERN SLOPE OF THE SUBPOLAR URALS (KDZHYM RIVER SECTION)®

M. A. Soboleva, D. B. Sobolev
Institute of Geology FRC Komi SC UB RAS, Syktyvkar; matusha.888@mail.ru, dbsobolev@rambler.ru

The Upper Kellwasser Event is recognized for the first time in the deep-water succession of the Kozhym River section on the Western
slope of the Subpolar Urals, based on conodont biostratigraphy, lithological changes and positive shifts of the carbon isotope value (313C)
across the Frasnian-Famennian (F-F) boundary interval. Conodonts are abundant in the Frasnian Upper rhenana Subzone, but show
a low diversity at the level of transgressive Upper Kellwasser Event in the linguiformis Zone, and are almost absent in the Famennian
subperlobata Zone. Black shale horizons associated with the global Upper Kellwasser Event were identified in the linguiformis Zone in
the Kozhym River section. Positive shifts in the carbon isotope ratio during the linguiformis Zone to the Lower triangularis Subzone (lower
part) are observed, similar to those reported from elsewhere around the world (positive $'3C,,, shifts ~ from 3 to 4 %o). The data obtained
allow the black shales associated with the Upper Kellwasser Event and carbon isotope fluctuations to be precisely dated and correlated.

Keywords: conodonts, Upper Kellwasser Event, Frasnian-Famennian boundary, Subpolar Urals, Kozhym River section.

N03ENEBOHCKOE COBGITHE BEPXHM KEbBACCEP B [MYGOKOBO[IHBIX OTAOMEHHAN
JANAZHOTO CKNOHA NPHNONAPHOTO YPAMA (PA3PES N0 P. KOXbIM)

M. A. Co0onesa, /1. b. CobosieB
HNucrutyt reonornun @UILL Komu HII YpO PAH, CrikThIBKap

Ha ocHoBaHUM KOHOLOHTOBOW BuocTpaTurpadum, NUTONOMMHYECKMX U3MEHEHWI, @ TaKKe MOJIOKUTENbHBIX COBUMOB 3HAYEHUS
n3otonos yrnepoaa (8'3C) Ha norpaHMyHOM ppaHCKo-paMEHCKOM MHTEpPBasie B padpese p. KoxbIM 3anaaHoro ckioHa MpunonspHoro
Ypana Bnepsble 06HapyxeHo cobbiTne BepxHuin Kenbaccep. KOHOAOHTbI B M306MANM NPUCYTCTBYIOT B UHTEPBAJIE BEPXHEN NOA30HbI
rhenana Bo ¢paHe, HO AEMOHCTPUPYIOT HU3KOE Pa3HO0bpa3ne Ha yPOBHE TPAHCIPECCUBHOrO cobbITus BepxHuii KenbBaccep B 30He
linguiformis n npakTn4eckn OTCYTCTBYIOT B MHTEpPBaJsie 30HbI Subperlobala B pameHe. B paspese p. KoxbiM B 30He linguiformis BbisiBNeHbI
rOPWM30HTbI YEPHOrO CraHLa, CBs3aHHble C CcoObITMeM BepxHuit KenbBaccep, 1 HabmoaaioTCs NONOXUTENbHbIE COABUMM 3HAYEHUsI
N30TOMOB yrnepoaa B nHTepeane 30H linguiformis — Lower triangularis (HWXHSS 4acTb), aHANOrMYHbIE TEM, O KOTOPbIX COOOLLANOCH
B paboTax pasnmyHbIx CTpaH M1pa (MonoxuTtenbHblin §13C ., caBur ~ 3—4 %o). MonyyeHHble AaHHbIE MO3BONSIOT TOYHO AATUPOBATh
1 KOPPENMPOBATL YEPHBIE CaHLibl, CBA3aHHbIE C COObITMEM BepxHuin Kenbeaccep v GpnykTyaumusimm n3oTonoB yriepoaa.

KnioueBble cnoBa: KOHOAOHTLI, COObITUE BepxHuii KenbBaccep, rpaHvua ¢paHa n pamena, lNpunonspHbiv Ypan, paspes no
p. Koxsim.

Introduction . . . .
interpreted from these sections is known in the southern

Many studies on the Devonian system [3, 12, 14, 18,
20—21, etc.] deal with the problem of event-stratigraphic
levels in the Frasnian (Fig. 1, C). First of all, they concern
the boundary deposits of the Frasnian-Famennian (F-F) —
Upper Kellwasser Event (Fig. 1, C). The Upper Kellwasser
Event is a globally widespread synchronous event with an-
oxic conditions developing in many oceanic settings dur-
ing the linguiformis conodont Zone to the Lower triangu-
laris conodont Subzone. Interest in that event has partic-
ularly increased in recent years, as an integrated approach
to the study of biostratigraphy, lithology, and geochemistry
has enabled more effective interregional correlations.

In different regions of the world, the Upper Kellwasser
Event can be detected as a bioevent, a lithoevent and
C-isotope event [3, 5, 12, 14, 20—21, etc.]. The sections
of the F-F boundary interval represent different shelf fa-
cies zones of the North of Urals. The most complete profile

part of the Chernyshev Ridge continuing up to the junction
zone of the Yelets and Lemva facies zones in the Subpolar
Urals. This profile covers the intrashelf depression, the bio-
herm structures of the shelf edge, the continental slope and
its base [18]. This paper focuses on conodont stratigra-
phy, facies and carbonate carbon isotope study around the
Upper Kellwasser Event in the Kozhym River section on
the Western slope of the Subpolar Urals (Fig. 1, A, B). This
section characterizes the intrashelf depression type of the
Yelets facies zone and demonstrates an uninterrupted F-F
boundary sequence.

Material and methods

The F-F boundary interval of the Kozhym River sec-
tion was studied for biostratigraphy, lithology, and che-
mostratigraphy.

* CTaTbs onmy0JMKOBaHa B paMKax 9-ro HaydHoro Kade. CM. Becarae No 10, 2019.
The paper is published within the framework of the 9th Science Cafe. See Peszzcé No. 10, 2019.
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Fig. 1. A — Location of the studied area on the tectonic scheme of the Timan-Pechora Province; B — Locality map of the Frasnian-

Famennian deposits on the Kozhym River. 1 — Main West Urals Thrust, 2 — sideshift thrusts, 3 — brecciation and recrystallization zones,

4 — stratigraphic boundaries, 5 — outcrops, 6 — age. C — Upper Frasnian to Lower Famennian correlation of conodont zones compared

with the timing of global events. LKH — Lower Kellwasser Horizon, UKH BS — Upper Kellwasser Horizon, black shales interval, UKH
CIE — Upper Kellwasser Horizon, carbon isotope excursion interval

Puc. 1. A — MecToHaxoXxaeHUe paiioHa UccenoBaHuii Ha TeKToHUYeckoit cxeme TumaHo-ITeyopckoit mpoBuHiMu; B — pacnosoxe-

Hue (ppaHCcKo-(hamMeHCKUX OTJ0XeHUH 1o p. KoxbiM; 1 — [71aBHbIi 3anaqHOypaibCKUil HAIBUT, 2 — B30OPOCOHAABUTH, 3 — 30HA OpeK-

YUPOBAaHMS U TIEPEKPUCTAIIN3AIINY, 4 — cTpaTUrpaduecKue TpaHullbl, 5 — oOHaxeHusI, 6 — Bo3pacT. C — BepxHedpaHCcKast U HIK-

HedaMeHcKast Koppesiiys KOHOJAOHTOBbBIX 30H ¢ ro6anbHbIMU coObITUsIMU. LKH — ropuzont Huxnuii KensBaccep, UKH BS —

ropus3oHT Bepxnuii KenbBaccep, nnrepsai uepHbix ciaHueB, UKH CIE — ropusont BepxHuit KenbBaccep, MHTEpBaa U30TOIMHbBIX
OTKJIOHEHU yraepojaa

Conodonts provide a biostratigraphic framework for
the studied succession. Conodonts were obtained from
carbonate rocks by dissolving in 10 % buffered acetic ac-
id. Clay rocks were soaked in water and washed through
a 0.05—0.1 mm sieve. We processed more than 40 sam-
ples of 1 to 2 kg in weight. Conodont biofacies were estab-
lished based on the identified distribution intervals of the
prevailing taxa. The conodont elements obtained from the
Kozhym River section are well preserved and have a con-
odont colour alteration index (CAI) between 4 and 5 (dark
brown to black). The conodonts were photographed using a
Tescan Vega 3 LMH scanning electron microscope.

Powders for isotopic-geochemical analysis, drilled
mainly from the micrite part of carbonate rocks, as well as
thin sections for analysis of lithotypes were made from all
samples. The isotope data of carbonate rocks was studied in
order to reconstruct the carbon and oxygen variation curves,
to identify the features of changes in carbon and oxygen iso-
tope composition, and to compare the data obtained with the
results of studies of carbonate rocks from other sections of

the world. Isotopic-geochemical analyzes were performed at
the Geoscience Center of the Institute of Geology Komi SC
UrB RAS (Syktyvkar, Russia) on an analytical complex that
includes the Gas Bench Il sample preparation and input sys-
tem connected to the DELTA V Advantage mass spectrom-
eter by Thermo Fisher Scientific (Bremen, Germany). The
813C values are reported relative to the PDB standard and
3180 — to the SMOW sstandard. The collection of conodonts,
thin sections and materials are housed in the A. A. Chernov
Geological Museum of the Institute of Geology, coll. no.
492/3b, 492/5, 492/10 (Syktyvkar, Russia).

Results

The Kozhym River section (30 m thick), previous-
ly studied in detail [18], contains a large number of con-
odonts, ostracodes, radiolarians, sponge spicules, trilo-
bites, brachiopods, bivalves, tentaculites, orthoceratids,
ammonoids, etc. The rocks of the section contain all-skel-
etal remnants of free-floating marine organisms and thin-
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shelled benthos, which are characteristic of a calm deep
sedimentation environment. The lower part of the section
(beds 1—12) is characterized by the presence of beds of
organogenic and bioclastic mud-wacke-pack-grainstone
(ammonoids, tentaculites and ostracodes) with a slight
fine-grained admixture of shell detritus on a background
of calcareous-clayey-siliceous sedimentation. The upper
part of the section (beds 13—21) is mainly characterized
by micritic carbonate-clay sedimentation (mud-wacke-
stone) with an insignificant content of benthic organ-
isms of fine preservation and with articulated shells. The
rocks of the section contain organic matter, which gives
them a dark gray, almost black color. The stratigraph-
ic range of the section covers the interval from the lower-
most Frasnian to the Lower Famennian (Lower falsiova-
lis — Lower triangularis conodont subzones). We focused
on the F-F boundary interval and the corresponding lith-
ological beds 20 and 21 (Upper rhenana — Lower triangu-
laris conodont subzones).

Lithology

The lithological succession across the F-F boundary
of the Kozhym River section is presented by beds 20 and 21
of the Vorota Formation. Below is a brief description of the
section (Fig. 2):

Bed 20. Alternation of gray to dark-gray limestones
and gray to black shales. Limestones are mostly microgran-
ular (mud-wackestone) and unevenly recrystallized with a
lumpy-patterned structure (Fig. 3). There are pelitic lime-
stones (mudstone) with scattered bioclasts. In the upper
part there is limestone with sulfide blotches of a lenticu-
lar form and black shales with black microgranular lime-
stones lenses, and insignificant content of ostracodes, ten-
taculites, radiolarians and conodonts. The calcareous
shales sometimes contain rare grains of quartz silt dimen-
sion, scattered organic matter, whole shells of benthic and
plankton ostracodes and radiolarians. 2.9 m thick.

Bed 21. Dark-gray micro-fine-granular siliceous-clay-
carbonaceous limestones (wacke-packstone, Fig. 3), con-
taining whole skeletal remains of radiolarians, thin-walled
ostracodes, brachiopods and conodonts. Some microgran-
ular limestones demonstrate a clotted patterned structure.
Fine-grained limestone (wackestone) shows the microlay-
ered redistribution of stratified clay-carbonaceous materi-
al. Gray microlayered siliceous limestones lie at the top of
the Bed 21. 2.7 m thick.

Pelitomorphic microgranular deposit indicates that
sedimentation occurred in relatively deep-water environ-
ments, below the wave basis, which contributed to the ac-
cumulation of sludge material. The layering due to the sub-
parallel distribution of fossils/interlayers saturated with
clay or organic matter was probably caused by frequent
changes in the hydrodynamic regime. Benthic organisms
with fine preservation and articulated shells, such as ostra-
codes and brachiopods, indicate a quiet hydrodynamic re-
gime. A large number of buried planktonic organisms cause
increased organic matter content in the deposits. All these
signs indicate a deep water deposition below the wave base.

The formation of clay-siliceous-carbonaceous sedi-
ments against a background of pure carbonate silts is in-
terpreted as an increase in relative sea level. The forma-
tion of carbonate sediments with an admixture of middle-
coarse-grained detrital material is interpreted as a decrease
in relative sea level. The distribution of lithological types in

the section allows reconstruction of sea level fluctuations.
Three transgression-regression cycles can be recognized at
the top of Bed 20 (Fig. 2).

Conodont biostratigraphy

Conodont distribution in the Vorota Formation of
the Kozhym River section was analyzed. The standard
conodont zonation [22] for Upper Frasnian and the con-
odont zonation [19] for Lower Famennian were used as a
biostratigraphic framework. Abbreviations used: And. —
Ancyrodella, Anc. — Ancyrognathus, Icr. — Icriodus, Pal. —
Palmatolepis, Pol. — Polygnathus.

Upper Devonian, Frasnian. The Upper rhenana
Subzone is recognized by the first occurrence of Pal. sub-
recta Miller et Youngquist and Pal. gigas extensa Ziegler
et Sandberg in sample 107/27** (Fig. 4). It is represent-
ed by an interval more than 7 m thick. This subzone is al-
most equivalent to the 13a Montagne Noire Zone [7] and to
the bogartensis conodont Zone [2]. The base of the Upper
rhenana Subzone is defined by the first appearance of Pal.
rhenana rhenana Bischoff in the standard conodont zona-
tion. In the studied section, Pal. rhenana rhenana Bischoff
firstly appears together with Pal. juntionensis Han much
higher, in sample 106/2a. Predominantly, conodonts of
Palmatolepis are abundant on the level of the Upper rhena-
na Subzone. The conodonts are dominated by Pal. subrec-
ta Miller et Youngquist, Pal. rhenana nasuta Miiller, Pal. ja-
mieae Ziegler et Sandberg, Pal. foliacea Youngquist, Pal.
kireevae Ovnatanova, Pol. lodinensis Polsler in the lower part
of the Upper rhenana Subzone (Outcrop 107, after [18]).
The conodonts are few, and dominated by Pal. juntionen-
sis Han, Pal. rhenana rhenana Bischoff, Pal. eureka Ziegler
et Sandberg, Pal. ederi Ziegler et Sandberg, Pal. lyaiolen-
sis Khrustcheva et Kuzmin, Pal. bogartensis (Stauffer), Pol.
lodinensis Polsler in the upper part of the Upper rhenana
Subzone (Outcrop 106, after [18]). Pal. subrecta Miller et
Youngquist is an additional marker of the base of the Upper
rhenana Subzone [22]. This species is found at the base of
the Upper rhenana Subzone in sections of Southern China
[4] and the Subpolar Urals in Russia [18, 21]. Fig. 2 partially
shows the interval of the Upper rhenana Subzone.

The linguiformis Zone is marked by the first occur-
rence of Pal. linguiformis Miiller in sample 106/14 (Figs. 2,
5). It is represented by an interval about 0.8 m thick if
we count before the first appearance of Pal. subperlobata
Branson et Mehl in sample 106/23. The linguiformis Zone
has been subdivided into a lower part defined by the to-
tal distribution range of Pal. linguiformis Miiller and an up-
per part defined by the Ancyrognathus ubiquitous Zone [2].
These zones are equivalent to the Montagne Noire zones
13band 13c [7]. In the studied section, conodonts are dom-
inated by Pal. linguiformis Miiller, Pal. zhuravlevi Soboleva,
Pal. juntionensis Han, Pal. ederi Ziegler et Sandberg, Anc.
seddoni Klapper and Pol. lodinensis Polsler (Fig. 5). This
level is closely below the base of the Upper Kellwasser
Event (global biological crisis), therefore it is characterized
by a low conodont diversity. Most Frasnian conodonts be-
came extinct in the upper part of this zone. The zone is rec-
ognizable worldwide [1, 4, 13, 16, 18, 21—22, etc.].

Upper Devonian, Famennian. The subperlobata Zone
is recognized by the first occurrence of Pal. subperlobata
Branson et Mehl in sample 106/23 (Figs. 2, 6). It is repre-
sented by an interval about 0.7 m thick. The subperlobata
Zone [19] is equivalent to the lower part of the Lower tri-

1
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Fig. 3. Microphotographs of selected facies types:
1—6 — Fine-grained bioclastic microlaminated wackestones: 1 — sample 106/28b; 2 — sample 106/27; 3 — sample 106/25; 4, 5 — sample 106/24; 6 —
sample 106/23. The bioclasts are dominated by thin shells of the brachiopod and ostracodes. There are unbroken ostracodes and radiolarians. The micritic
matrix has recrystallized to fine-grained calciticmicrospar. 7, 8, 10 — Black shales: 7, 8 — sample 106/21, with radiolarians?; 10 — sample 106/19, with
Entomozoida ostracodes, radiolarians? and conodonts; 9 — Mudstone with a recrystallized fine-grained calciticmicrospar, sample 106/20; 11 — Recrystallized
mud-wackstone with ostracodes and radiolarians, sample 106/17; 12—15 — Mudstone with ostracodes carapaces and shells and tentaculites: 12 — sample
106/15; 13—14 — sample 106/14; 15 — sample 106/11. Scale bar for all images is 100 pm, except for figs. 4 and 7 is 1000 um and for fig. 13 is 2000 um

Puc. 3. OtnenbHbIe (panuaabHbIe TUITBI ITOPO/I;
1—6 — MeJIKO3epHHUCThIe OMOKIIACTOBbIE MUKPOCIOUCThIE BAaKCTOHBI: 1 — obpaseir 106/28b; 2 — obpasen; 106/27; 3 — obpasen 106/25; 4, 5 — obpa-
3err 106/24; 6 — obpaser 106/23. B 6nokiacTax mpeodiagaioT TOHKIE PAaKOBHHBI OpaXMOIoI M ocTpakon. EcTh Hepa3pylleHHbIE OCTPAKOIbI U PagyoIIsi-
pyrr. MUKPUTOBBIIT MATPUKC TIEPEKPUCTATM30BAH B MEJIKO3EPHUCTBII KaabluT. 7, 8, 10 — uepHbie aprusumuthl: 7, 8 — obpasen; 106/21 ¢ pagronsipu-
stmu (?); 10 — obpaszert 106/19 ¢ SHTOMO3OUIHBIMU OCTPAKONAMU, PATHOISAPUSIMU (?) M KOHOMOHTaAMM; 9 — MAJICTOYH C MEePEKPUCTALTM30BAHHBIM M-
KO3epHUCTBIM KaJILITUTOM, 00pasett 106/20; 11 — mepekpucTayin30BaHHbIM MajI-BaKCTOYH C OCTPAKOJAaMU U pagroysspusiMu, oopasen 106/17; 12—15 —
MAJCTOYH C LEJIBIMUA M PA3PO3HEHHBIMU CTBOPKAMU OCTPAKOJ M TeHTaKkyuTaMu: 12 — obpaserr 106/15; 13, 14 — obpaserr 106/14; 15 — obpaszerr 106/11.
MacmrabHast TuHeiiKa mist Bcex uzoopaxenuit — 100 mxwm, st pur. 4 u 7 — 1000 mxwm, st dur. 13 — 2000 Mmxm
13
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Fig. 4. The Upper Frasnian conodonts from the Kozhym River section. All are Pa elements and upper view:
I — Palmatolepis subrecta Miller et Youngquist, 492/5—24, sample 107/27**; 2, 3 — Palmatolepis eureka Ziegler et Sandberg, (2) 492/3b-48, sample
106/4***; (3) 492/10-6, sample 106/2a; 4 — Palmatolepis ederi Ziegler et Sandberg, 492/10-7, sample 106/4a; 5 — Palmatolepis sp., 492/3b-51, sample
106/4***; 6 — Palmatolepis aff. gigas paragigas Ziegler et Sandberg, 492/3b-49, sample 106/4***; 7 — Palmatolepis aff. mucronata Klapper, Kuzmin et
Ovnatanova, 492/10-8, sample 106/4a; 8 — Palmatolepis rhenana rhenana Bischoff, 492/10-3, sample 106/2a; 9, 15 — Palmatolepis rotunda Ziegler et
Sandberg, (9) 492/10-5, sample 106/2a; (15) 492/3b-34, sample 106/2***; 10 — Polygnathus lodinensis Polsler, 492/3b-37, sample 106/2***; 11, 12 —
Palmatolepis juntionensis Han, (11) 492/10-4, sample 106/2a; (12) 492/3b—33, sample 106/2***; 13 — Ancyrodella nodosa Ulrich et Bassler, 492/3b-42,
sample 106/3***; 14 — Ancyrodella ioides Ziegler, 492/3b-29, sample 106/2***; 16, 17 — Palmatolepis timanensis Klapper, Kuzmin et Ovnatanova, (16)
492/3b-38, sample 106/2***; (17) 492/10-12, sample 106/9; 18 — Ancyrognathus amana Miller et Miller, 492/10-11, sample 106/9. Scale bar is 100 pm

14




DVestni |G Komi SC UB RAS, November, 2019 r., Ne 11 &

Fig. 5. The Upper Frasnian conodonts from the Kozhym River section. All are Pa elements and upper view:
1, 2 — Palmatolepis linguiformis Miiller, (1) 492/3b-5, sample 106/14; (2) 492/10-19, sample 106/17; 3, 4 — Palmatolepis zhuravlevi Soboleva, (3) 492/3b-7
(holotype), sample 106/14; (4) 492/3b-9, sample 106/14; 5 — Polygnathussp.,492/3b—24, sample 106/14; 6, 7 — Palmatolepis aff. beckeri Klapper, (6) 492/3b-
17, sample 106/14; (7) 492/3b-23, sample 106/14; 8 — Palmatolepis eureka Ziegler et Sandberg, 492/3b-15, sample 106/14; 9 — Palmatolepis juntionensis Han,
492/3b—2, sample 106/14; 10 — Ancyrognathus seddoni Klapper, 492/3b-16, sample 106/14; 11 — Palmatolepis gigas paragigas Ziegler et Sandberg, 492/3b-
27, sample 106/14; 12, 15 — Palmatolepis sp. 1, (12) 492/10-14, sample 106/15; (15) 492/10-17, sample 106/17; 13, 14 — Palmatolepis sp. 2, (13) 492/10-16,
sample 106/15; (14) 492/10-20, sample 106/17. Scale bar is 100 pm
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Fig. 6. The Lower Famennian conodonts from the Kozhym River section. All are Pa elements and upper view:

1, 2, 3, 10 — Palmatolepis gigas extensa Ziegler et Sandberg, (1) 492/10-23, sample 106/23; (2) 492/10-25, sample 106/23; (3) 492/10-26, sample 106/23;
(10) 492/10-34, sample 106/24; 4, 5 — Palmatolepis aff. nicolli Klapper, (4) 492/10-27, sample 106/23; (5) 492/10-28, sample 106/23; 6 — Palmatolepis
elegantula Wang et Ziegler, 492/10-29, sample 106/23; 7, 8 — Palmatolepis rhenana nasuta Miiller, (7) 492/10-30, sample 106/23; (8) 492/10-31, sample
106/23; 9 — Palmatolepis subperlobata Branson et Mehl, 492/10-33, sample 106/23; 11 — Icriodus alternatus helmsi Sandberg et Dreesen, 492/10-35, sample
106/28a; 12 — Icriodus alternatus alternatus Branson et Mehl, 492/10-38, sample 106/28a; 13, 14, 16, 17, 19 — Palmatolepis triangularis Sannemann, (13)
492/10-36, sample 106/28a; (14) 492/10-37, sample 106/28a; (16) 492/10-47, sample 106/29; (17) 492/10-41, sample 106/29; (19) 492/10-48 (aff.),
sample 106/30; 15 — Palmatolepis quadratinodosalobata praeterita Schulke, 492/10-42, sample 106/29; 18 — Palmatolepis sp. 3, 492/10-43, sample 106/29;
20 — Palmatolepis delicatula delicatula Branson et Mehl, 492/10-49, sample 106/30b; 21, 22 — Palmatolepis clarki Ziegler, (21) 492/10-46, sample 106/29;
(22) 492/10-52, sample 106/33. Scale bar is 100 um
16
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Puc. 4. BepxHedpaHckue KOHOTOHTHI pazpesa p. KoxbiMm. Bee akzeMruisipel — Pa-31eMeHThI (BUI CBEPXY):
I — Palmatolepis subrecta Miller et Youngquist, 492/5-24, ob6pazetr 107/27**; 2, 3 — Palmatolepis eureka Ziegler et Sandberg, (2) 492/3b-48, obpasert
106/4%**; (3) 492/10-6, obpazen; 106/2a; 4 — Palmatolepis ederi Ziegler et Sandberg, 492/10—7, obpaseu 106/4a; 5 — Palmatolepis sp., 492/3b-51, obpa-
serr 106/4***; 6 — Palmatolepis aff. gigas paragigas Ziegler et Sandberg, 492/3b-49, o6paszerr 106/4***; 7 — Palmatolepis aff. mucronata Klapper, Kuzmin
et Ovnatanova, 492/10-8, obpasen 106/4a; 8 — Palmatolepis rhenana rhenana Bischoft, 492/10-3, o6pasew 106/2a; 9, 15 — Palmatolepis rotunda Ziegler
et Sandberg, (9) 492/10—5, obpasetr 106/2a; (15) 492/3b-34, obpasenr 106/2***; 10 — Polygnathus lodinensis Polsler, 492/3b-37, obpasetr 106/2***;
11, 12 — Palmatolepis juntionensis Han, (11) 492/10-4, o6pasert 106/2a; (12) 492/3b-33, obpazen 106/2***; 13 — Ancyrodella nodosa Ulrich et Bassler,
492/3b-42, obpasenr 106/3***; 14 — Ancyrodella ioides Ziegler, 492/3b-29, obpasen 106/2***; 16, 17 — Palmatolepis timanensis Klapper, Kuzmin et
Ovnatanova, (16) 492/3b-38, o6pasers 106/2***; (17) 492/10-12, obpasen 106/9; 18 — Ancyrognathus amana Miller et Miller, 492/10-11, o6paser; 106/9.
Macmrabnast iuneiika 100 MkM

Puc. 5. BepxHedpaHckue KOHOTOHTHI pazpesa p. KoxbiM. Bee ak3emmuisipel — Pa-aneMeHThI (BUI CBEPXY):
1, 2 — Palmatolepis linguiformis Miiller, (1) 492/3b-5, obpasewr 106/14; (2) 492/10-19, obpasewr 106/17; 3, 4 — Palmatolepis zhuravlevi Soboleva, (3)
492/3b-7 (ronotumn), obpaserr 106/14; (4) 492/3b-9, obpasew 106/14; 5 — Polygnathus sp., 492/3b-24, obpaszer 106/14; 6, 7 — Palmatolepis aff. beckeri
Klapper, (6) 492/3b-17, o6pa3zer 106/14; (7) 492/3b-23, obpazen 106/14; 8 — Palmatolepis eureka Ziegler et Sandberg, 492/3b-15, obpaszerr 106/14; 9 —
Palmatolepis juntionensis Han, 492/3b-2, obpasew 106/14; 10 — Ancyrognathus seddoni Klapper, 492/3b-16, obpasewy 106/14; 11 — Palmatolepis gigas
paragigas Ziegler et Sandberg, 492/3b-27, oopazen; 106/14; 12, 15 — Palmatolepis sp. 1, (12) 492/10-14, o6paszerr 106/15; (15) 492/10-17, obpazerr 106/17,;
13, 14 — Palmatolepis sp. 2, (13) 492/10-16, obpazer; 106/15; (14) 492/10-20, o6pazer 106/17. Macurabnas iuneiika 100 Mkm

Puc. 6. HuxxHedaMeHcKMe KOHOAOHTHI pa3pesa p. KoxbiM. Bee ak3emrisipel — Pa-a1eMeHThI (BUI CBEPXY):
1, 2, 3, 10 — Palmatolepis gigas extensa Ziegler et Sandberg, (1) 492/10-23, o6paser; 106/23; (2) 492/10-25, obpazen 106/23; (3) 492/10-26, obpaseir
106/23; (10) 492/10-34, obpazew 106/24; 4, 5 — Palmatolepis aff. nicolli Klapper, (4) 492/10-27, o6pasew 106/23; (5) 492/10-28, obpazen 106/23; 6 —
Palmatolepis elegantula Wang et Ziegler, 492/10-29, o6pase; 106/23; 7, 8 — Palmatolepis rhenana nasuta Miiller, (7) 492/10-30, o6paszerr 106/23; (8)
492/10-31, obpasew 106/23; 9 — Palmatolepis subperlobata Branson et Mehl, 492/10-33, o6pasew 106/23; 11 — Icriodus alternatus helmsi Sandberg et
Dreesen, 492/10-35, obpasetr 106/28a; 12 — Icriodus alternatus alternatus Branson et Mehl, 492/10-38, o6pazen; 106/28a; 13, 14, 16, 17, 19 — Palmatolepis
triangularis Sannemann, (13) 492/10-36, o6pasew 106/28a; (14) 492/10—37, obpazen; 106/28a; (16) 492/10-47, obpazew 106/29; (17) 492/10-41, obpaselt
106/29; (19) 492/10-48 (aff.), obpazerr 106/30; 15 — Palmatolepis quadratinodosalobata praeterita Schulke, 492/10-42, o6pasetr 106/29; 18 — Palmatolepis
sp. 3, 492/10-43, obpazen 106/29; 20 — Palmatolepis delicatula delicatula Branson et Mehl, 492/10-49, o6pazen 106/30b; 21, 22 — Palmatolepis clarki
Ziegler, (21) 492/10-46, obpazernt 106/29; (22) 492/10-52, obpazerr 106/33. MaciiurabHast inHeiika 100 Mxm

angularis Subzone [22]. However, this correlation with zo-
nation [22] is incorrect, since the appearance of Pal. tri-
angularis Sannemann is noted somewhat higher than the
first appearance of Pal. subperlobata Branson et Mehl. This
confusion results from the fact that the name of the species
Pal. triangularis Sannemann is applied by some authors to
the species Pal. praetriangularis Ziegler and Sandberg, 1988
which is a junior synonym of Pal. ultima Ziegler [8]. In the
studied section, Pal. triangularis Sannemann is distributed
somewhat higher than the appearance of Pal. subperloba-
ta Branson et Mehl. We think that, the lowest appearance
of Pal. subperlobata Branson et Mehl may be used to char-
acterize the F-F boundary immediately above the Upper
Kellwasser Event. Conodonts are dominated by Pal. gigas
extensa Ziegler et Sandberg, Pal. rhenana nasuta Miiller,
Pal. elegantula Wang et Ziegler. Pal. aff. nicolli Klapper
within this zone (Fig. 6). This level is characterized by a
low diversity conodont at the base of this zone and is prac-
tically barren of conodonts higher. The subperlobata Zone
is recognizable in some areas [4, 8—9, 19].

The triangularis Zone is recognized by the first occur-
rence of Pal. triangularis Sannemann in sample 106/28a
(Figs. 2, 6). In the studied section, conodonts are domi-
nated by Icr. alternatus alternatus Branson et Mehl and /cr.
alternatus helmsi Sandberg et Dreesen, Pol. brevilamiformis
Ovnatanova, slightly higher Pal. clarki Ziegler, Pal. delicat-
ula delicatula Branson et Mehl, Pal. quadratinodosalobata
praeterita Schulke et al (Fig. 6).

Conodont biofacies of the Kozhym River sec-
tion were discussed in details earlier [15, 18]. The con-
odonts represent a deep-sea marine fauna, which exhibits
a Palmatolepid biofacies, where Palmatolepis species dom-
inate (Fig. 2) [6]. However, the depth of the sea basin was
not constant, which is reflected in changes in the quantita-
tive content of the deep-water conodonts of Palmatolepis
[15, 18]. The maximum deepening of the basin was reached
at the beginning of the linguiformis Phase, which is ex-

pressed by a sharp increase and stable development of the
Palmatolepid biofacies (Fig. 2). Deepening affected the
numerical and species diversity of conodonts, to the com-
plete disappearance of many taxa by the end of Frasnian
time [15]. During the transition to the subperlobata Phase,
there is a significant decrease in conodont diversity, pos-
sibly associated with a sea level drop. This method, based
on the changing quantitative content of deep-water con-
odonts, has revealed the occurrence of oscillations in sea-
level in the section studied and Kosyu River section in spite
of initial doubts [15, 17—18].

Carbon and oxygen isotopes
The carbon and oxygen isotope values across the F-F
boundary in the studied section vary in the range: from
0.31 to 3.57 %o for §!3C and from 24.34 to 26.50 %o for
5180 (Fig. 2). In the interval characterized by upper part
of Upper rhenana Subzone, a stable §!3C value from 0.35
to 0.64 %o is observed with weak deviations. In the lingui-
formis Zone, abrupt changes in the §'3C values from 0.52
to 3.51 %o are observed. Increased values in black shales,
fixing record maximum transgressions are recorded. The
highest positive §!13C value is 3.51 %o (sample 106/21) and
drops in the third bed of black shales in the upper part
of linguiformis Zone. The positive §!3C value of 3.19 %o
(sample 106/23) correlates with the F-F boundary. In the
interval characterized by the subperlobata Zone, §13C val-
ues are raised from 3.05 to 3.57 %o. Continuing high §!3C
values are observed throughout the subperlobata Zone and
Lower triangularis Subzone with a tendency to a gradual
decrease to 0.69 %o. Similar positive shift in §!3C values
during the Upper Kellwasser Event was observed in vari-
ous sections of Central, Southern, and Eastern Europe,
as well as North America and North Africa [3, 5, 11, 13,
21, etc.].
The oxygen isotope composition in the section slight-
ly varies from 24.34 to 26.50 %o.
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Discussion

The Global Stratotype Section and Point (GSSP)
for the F—F boundary is designated at Coumiac in the
Montagne Noire of southern France [10]. High-precision
identification of this boundary is best based on conodonts.
The F—F boundary interval corresponds to one of the larg-
est extinction event in the Middle Paleozoic. The Upper
Kellwasser Event corresponds to the linguiformis conodont
Zone [20] and is considered a first-order global event char-
acterized by the mass extinction of major fossil groups
(classes and orders) and of entire ecosystems [2].

In many stratigraphic sections, the Upper Kellwasser
Event is observed as an anoxic black shales horizon asso-
ciated with shifts in many geochemical indicators, among
them stable carbon isotopes [3—5, 11—14, 18, 20—21].
The UKH BS (Black Shales Interval) Event and the UKH
CIE (Carbon Isotope Excursion Interval) Event are recog-
nized (Fig. 1, C).

In the Kozhym River section, significant biotic chang-
es are recorded from the base of the linguiformis Zone,
where there is a sharp but short-term increase in the tax-
onomic diversity of conodonts (Fig. 2). Above this level,
an increase in the carbon isotopic composition from 0.35
to 1.96 %o is noted. The next three levels of accumulation
of anoxic black shales with a rare pelagic fauna (radiolar-
ians and Entomozoid-type ostracodes) record transgres-
sion, which lasted until the end of the linguiformis Phase.
A lack of intra-basinal clastic material is distinguished at
this level. Here, a gradual decrease in taxonomic diversity
and the disappearance of Frasnian conodonts are record-
ed, while §13C values increase up to 3.51 %o. In some sam-
ples, lower §13C values are observed, which vary from 0.31
t0 0.75 %o (samples 106/17, 106/18, 106/22). This is prob-
ably due to diagenetic transformations during the forma-
tion of carbonate lenses, which led to a relief of the carbon
isotopic composition.

At the beginning of the subperlobata Phase, a signifi-
cant increase in the size of organogenic-bioclastic materi-
al is observed, which is associated with a relative decrease
in sea level. Microlayered structures and fragments of bra-
chiopods in dark gray limestones (wacke-packstone) ap-
pear. A sharp decrease in the species diversity of conodonts
occurs [15]. The §13C values remain high, but gradually de-
crease from 3.57 to 3.35 %o.

The subsequent triangularis Phase is characterized by
a slight increase in the species diversity of the Palmatolepid
biofacies (Fig. 2). The composition of the deposits does
not change, and the values of §!3C gradually decrease to
0.69 %o.

Thus, the linguiformis Zone of the Kozhym River sec-
tion clearly fixes the transgressive level, probably corre-
sponding to the UKH BS Event, as well as the UKH CIE
Event, covering the linguiformis Zone, the subperlobata
Zone and the Lower triangularis Subzone (Fig. 2).

As noted earlier, similar changes in the carbon isotope
values during the Upper Kellwasser Event are observed
worldwide. Positive §!3C shifts are generally explained as a
result of enhanced organic carbon burial or increased ma-
rine productivity. Positive shifts of the carbon isotope val-
ue near the F-F boundary were distinguished in the Timan-
North Urals Region sections both in extremely shallow de-
posits of Southern Timan with a deviation of 4.5 %o [11],
and in the deep-sea shelf deposits of the Subpolar Urals
with a reference of 3.5 %o [21]. According to [21] un-

steady eutrophic and oxygen-depleted ecosystems during
the Frasnian-Famennian Event were intensified by vari-
ous episodes of tectono-volcanic events in the closing Ural
Ocean. These events were interpreted based on a detailed
study of the Syvyu River section [21] is located in close
proximity to the Kozhym River section.

Conclusions

The Frasnian-Famennian boundary interval of the
Kozhym River section consists mainly of limestones (mud-
wackestone) and black shales (Bed 20) and siliceous-clay-
carbonaceous limestones (wacke-packstone, Bed 21) accu-
mulated in relatively deep-water environments, below the
wave basis. The layering due to the subparallel distribution
of fossils/interlayers saturated with clay or organic matter
was probably caused by frequent changes in the hydrody-
namic regime. Three transgression-regression cycles were
recognized at the top of Bed 20.

The Kozhym River section contain a large number of
fossils including conodonts. The conodonts of the Bed 20
are represented by the assemblage of the Frasnian Upper
rhenana Subzone (upper part) and linguiformis Zone. The
conodonts of the Bed 21 are represented by the assemblage
of the Famennian subperlobata Zone and Lower triangu-
laris Subzone (lower part). The F-F boundary was identi-
fied by the first occurrence of Palmatolepis subperlobata in
sample 106/23 (Bed 21). Conodonts are abundant in the
Upper rhenana Subzone, but are almost absent in the sub-
perlobata Zone.

Black shale horizons associated with the global Upper
Kellwasser Event were identified in the linguiformis Zone
in the Kozhym River section. Positive shifts in the carbon
isotope ratio during the linguiformis Zone to the Lower
triangularis Subzone (lower part) are observed, similar to
those reported from elsewhere around the world (positive
813Carp shifts ~ from 3 to 4 %o). In the linguiformis Zone
(upper part) at the level of third of black shale horizon a
gradual decrease in taxonomic diversity and the disappear-
ance of Frasnian conodonts are recorded, while §13C val-
ues increase up to 3.51 %o. The maximum §!'3C value of
3.57 %o is observed just above the Frasnian-Famennian
boundary.

The data obtained allow the black shale horizons asso-
ciated with the Upper Kellwasser Event and carbon isotope
fluctuations to be precisely dated and correlated.
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In recent years much new data have been obtained regarding the earliest trees, and their ecology in early forest ecosystems.
Aspects of this new data are summarised below, concentrating on the Mid Devonian and earliest Late Devonian, c. 390—380
million years ago, before the dominance of Archaeopteris. The arborescent cladoxylopsids, archaeopteridaleans and lycopsids are
considered, as well as the recumbent but large woody aneurophytes. Until now, cladoxylopsid dominated forests, cladoxylopsid/
aneurophyte forests, early Archaeopteris, and lycopsid forests are the four forest types identified, largely on the basis of near coastal,
wet environments. True in situ fossil forests are extremely rare during this time interval. Future research aims to identify further forest
types, to better understand their relationship to palaeogeography and sedimentary environment, and to spread the understanding of
early forests beyond the Old Red continent.

Keywords: palaeobotany, forest ecology, Lycopsida, Aneurophytales, Archaeopteridales, Cladoxylopsida.

JBONHIUHA NEPBLIN JEBOHCKUX NECOB

K. Beppu

IIIxomna Hayk o 3emie u okeane, Kapnuddckuit yHuBepcuTeT, Yaiabe, BemnkooputaHus

B nocnegHue rogbl rnojly4eHo MHOro HOBbIX AA@HHbIX O CaMbIX PaHHUX B UCTOPUA 3emnun APEBECHbIX PACTEHUAX N UX IKONIOTNN
B PaHHUX JIECHbIX 3KOCUCTEMAX. 3TN HOBbIE JaHHbIe KPaTKO N3N0XEHbl HUXe, C akKUeHTOM Ha CpeaHeadeBOHCKME N CaMble PaHHUEe
nosgHenesoHckme (390—380 mMnH neT Hasan) pacTteHus, oo rocnoactea Archaeopteris. PaccmatpmBaloTcs ApeBOBUOHbIE
KnagokcuieeBble, apxeonTepncoBble N nMiayHOBUOHbIE, a Takxe CTesitiolmecsd no 3emsie KpyrnHble gpeBecCHble aHeBDOCbI/ITOBbIe.
[o HacTosiLLero BpeMeHu 661 MAEHTUPULIMPOBAHBI YETEIPE TUMA J1eCOB — C NPeobnagaHneM KnagoKCuioncua, neca Kinagokcu-
noncua/aHeBpoduTOBbIX, paHHMe Archaeopteris 1 neca nnayHOBWMAHbLIX PACTEHWIA, B OCHOBHOM MPEACTaBUTENN MPUOPEXHbIX
BNaXHbIX cpen 0butaHns. HacTosLme MHCUTHbIE MCKOMaeMble leca 3TOro Bo3pacTa BCTPEYatoTCs UCKIOYNTENBHO peako. byayuine
ncenenoBaHns HanpaseHbl Ha BbigBJIEHE HOBbLIX TUMOB JIECOB 1 Ha Nyyllee NoOHNMaHue X CBA3U C naneoreorpaqnvlem 1 yCJIIOBUAMMU
0CagKOHaKomeHnsd, a Takxxe Ha BbigBneHne paHHUX 1eCcOoB 3a npegenamMmu D,peBHero KPaCHOro matepuka.

KnioueBble cnoBa: naseobotaHuvika, akonorvs neca, Lycopsida, Aneurophytales, Archaeopteridales, Cladoxylopsida.

Introduction — what is a Devonian forest?

It is generally agreed that the evolution of land plants
in the early part of the Palacozoic, and of vascular plants in
particular, had a profound effect upon the Earth System.

The first vascular land plants were very small and were
simple dichotomously-branching axial systems with very
limited rooting structures, if any. By the Early Devonian (see
Figure 1 for timescale), plants with advanced branching pat-
terns, sometimes sturdy upright main axes and small amounts
of secondary xylem tissue (wood) [7] had evolved in the eu-
phyllophyte clade, as well as herbaceous forms of lycopsid.

Early Devonian plants with a protostele and little if any
secondary wood, and a main stem of only perhaps 25 mm,
such as Pertica, would have been unable to support more
than 2—3 m of main stem before bending under their own
weight. While these plants certainly had an effect on impor-
tant Earth System parameters, including flood plain stabil-
ity and weathering of soils [20], it was not until the evolu-
tion of trees that the magnitude of the impact of plants re-
ally began to accelerate [13].

In the euphyllophyte clade trees might be defined as
substantial plants with a woody self-supporting upright

main axis. In the lycopsids arborescent forms generally have
a self-supporting main stem strengthened by secondary tis-
sues (largely cortex or bark rather than wood) [11] support-
ed by a branched rhizomorph or cormose base with rootlets.
The Forestry Department of the Food and Agriculture
Organization of the United Nations (Global Forest
Resources Assessment 2010) defines a tree as a ‘woody pe-
rennial plant with a single main stem... having a more or
less definite crown’, and a forest as ‘Land spanning more
than 0.5 hectares with trees higher than 5 meters and a can-
opy cover of more than 10 percent, or trees able to reach
these thresholds in sifu.” National criteria may vary to in-
clude trees of as little as 1.3 m height (Estonia) and may in-
clude such plants as palms and bamboo [8]. Some of these
criteria may be difficult to determine on the basis of fossil
plants and limited outcrops. For example, the area of crown
of a small arborescent lycopsid is hard to evaluate, especial-
ly on the basis of preserved stumps. Therefore, in terms of
fossil forests over the past 390 million years, with a greater
variety of tree-formed plant morphologies and anatomies,
it is clear that a slightly broader definition can be accepted.
A very small number of fossil forests are known where

* CTaTbs onmy0JMKOBaHa B paMKax 9-ro HaydHoro Kade. CM. Becarae No 10, 2019.
The paper is published within the framework of the 9th Science Cafe. See Peszwcé No. 10, 2019.
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the bases of multiple Devonian trees or clearly recognisable
rooting systems are preserved in situ, likely by a single deposi-
tional event, such as levee breach, debris flow or storm-driv-
en influx of coastal sediment. Here inference from incorpo-
rated or nearby megafossil assemblages might be used to re-
construct the above ground part of the trees and thereby the
structure, spacing and ecology of the forest at time of buri-
al. Such fossil forests are a considerable step forward in un-
derstanding individual forests and forest ecologies, and these
examples might act as models for understanding the more
common diverse fossil assemblages that are not found in si-
tu. No Devonian forests preserved by ash falls are yet known.

Earliest forests (cladoxylopsid dominated)

The earliest assemblage of tree-formed plant fossils is
from Lindlar in Germany, and dates from the mid Eifelian
(see Figure 1). The fossils are preserved in a shallow marine
deposit, transported by a high energy catastrophic coast-
al event, possibly a tsunami [9]. The best fossils come from
a single lens exposed in the high wall of the quarry in the
1960s and collected and described by Schweitzer, and more
recently in the 2010’s by Giesen and colleagues, although
further good fossils were also collected from a neighbour-
ing quarry. The flora is subject to reassessment in the light
of modern knowledge of Mid Devonian plants, and the dis-
covery of many articulated large specimens. The taxa de-
scribed as Calamophyton and Duisbergia by Schweitzer have
now been reassembled into a single plant, Calamophyton [9]
which forms the dominant element of the flora. Complete
specimens are known of 2 m length (height), but based on
the size of the branches against abscised examples found
elsewhere it was suggested that these are only small to me-
dium sized trunks compared with their potential size.

Calamophyton is recognised as an early member of the
pseudosporochnalean cladoxylopsids, the oldest known
vascular plant type to reach sizable tree form. These plants
are characterised by a trunk which has a large pith, and the
vascular system comprises numerous strands of xylem ar-
ranged in a ring, surrounded by parenchymatous cortex.
Lateral branches have a characteristic digitate branching
habit carrying small non-laminate appendages, and were
abscised as the broad crown of the trunk grew upwards
(Figure 2). Giesen and Berry [9] interpreted Calamophyton
to have secondary growth based on analysis of the dimen-
sions of the suite of specimens recovered, suggesting an
ontogenetic sequence. More recently Xu et al. [19] have
shown that late Devonian cladoxylopsids, preserved in sili-
ca, grew by adding wood around the circumference of each
of the xylem strands, by proliferation of parenchymous
tissues between the strands, and changes in the geometry
of the entire vascular system. Cladoxylopsids apparent-
ly evolved a unique and well-engineered way of growing to
tree size quite different from other woody trees, and formed
the backbone of forest ecology from early Mid Devonian
through to the early Late Devonian (Figure 1).

Calamophyton is the dominant element in the Lindlar
flora, although other cladoxylopsids from the site are
presently being described. Because neither in situ trunks
nor palaeosols with tree bases have been found, Lindlar
is not a true fossil forest. We do not know the spacing of
the Calamophyton trees, nor their relationship to other
plants, so the reconstruction of a stand shown in Figure 2
is necessarily illustrative rather than factual, but is based

on the known closeness of spacing of cladoxylopsid bases
(at Gilboa — below) and the short length of the branches.
A small amount of the aneurophyte Rellimia is also know at
Lindlar but has not been described in detail.

The Gilboa forest
(cladoxylopsid/aneurophyte association)

Although known since 1860s all previous work on the
fossil trees and forest of Gilboa, New York State, USA,
has been superseded by modern investigations. Riverside
Quarry, Gilboa is critical because it is the oldest known site
from which multiple in sifu tree bases have been described.

Carboniferous |, }41’ Ch?eO[:teris T
orests .
1 . <4— Xinhang
Fam;—)n- [ | ]
Q men : ] Lycophyte forests
L ;!
]
é Frasnian : | M
[
S 283 I I <4—Svalbard
8 o | Givetian I <4— Gilboa
s )
Eifelian TTT | :ﬁgglar
393
% Early § Cladoxylopsid
419 Cladoxylopsid and aneurophyte
Silurian forests forests

Fig. 1. Schematic timeline of known Devonian forest types aga-
inst geological ages (Period, Epoch, Age, numerical age (Ma)).
Modified after Berry [2]

Puc. 1. CxemaTnueckasi BpeMeHHasl 1TKajia U3BECTHBIX JIEBOH-

CKUX THTIOB JIECOB B 3aBUCHMOCTH OT T€OJIOTUYECKOTO BO3pacTa

(Tepron, 31I0Xa, OTHOCUTENBHBIN 1 aOCOMIOTHEIN BO3pacT) TI0
K. M. Beppu [2]

Fig. 2. Reconstruction of stand of Calamophyton (cladoxylopsid)
trees (2—3 m high) based on fossils from Lindlar, Germany (Mid
Eifelian age) [9]. Credit Peter Giesen

Puc. 2. Pexonctpykumsi npeBoctoeB Calamophyton (xmamo-
Kcuyoricun) (BBICOTON 2—3 M) Ha OCHOBE OKaMeHeJoCTeit
u3 Jlunmnapa, [epmanus (cpenuuii siidens) [9]. [Mutep [Mzen
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It is of late Givetian age (Figure 1), and the environment
of deposition was considered as very close to the sea [3].
Investigation in 2010 of the floor of Riverside Quarry, which
had been cleared during work to reconstruct the Gilboa res-
ervoir dam, showed that cladoxylopsid trees were the dom-
inant element of the Gilboa forest [15]. Tapered tree bases
were preserved as sandstone casts. Measurement of the tree
bases extracted from the quarry showed them to be up to Im
in diameter. Discovery of a laterally compressed incomplete
trunk 6 m long with a 47 cm diameter base at the nearby
but slightly younger (early Frasnian) South Mountain local-
ity [16], together with an isolated crown, allowed the whole
plant to be reconstructed without ambiguity, and the genus
to be establish as Wattieza, a pseudosporochnalean cladoxy-
lopsid. The height of the largest specimens, with bases dou-
ble the diameter, cannot be established.

The exposed quarry floor allowed the relatively close
spacing of the cladoxlopsid trees to be determined. Also
present on the forest floor were long thick woody rhizomes,
up to 15 cm in diameter and several meters long, which were
shown to belong to an aneurophytalean progymnosperm
[15]. Progymnosperms were capable of growing secondary
xylem and phloem from a bifacial cambium and reproduced
with dispersed spores. The aneurophyte was reconstructed
with lots of branches attached, which have been found de-
tached in great numbers in the Gilboa sandstone.

The association of dominant cladoxylopsids with
more or less ground running aneurophytes, reconstructed
in Figure 3, was also found in transported assemblages at
the Belgian locality of Goé, of latest Eifelian age, interpret-
ed as a near shore marine depositional environment [3].
This suggests that this forest type persisted over a period of
at least 6 million years in certain environments (Figure 1),
perhaps associated with coastal settings.

Lycopsid forests

Early forms of upright standing lycopsids, known from
the Mid and early Late Devonian of China, may have had
dichotomous rooting systems homologous to the rootlets of
Carboniferous Stigmaria [10]. In the earliest tree-like forms
know from Euramerica, from Svalbard, rootlets were at-
tached to a cormose, or enlarged rounded, base. Outcrops
of the early Frasnian Planteklofta conglomerate allowed
the spacing of monospecific stands of Profolepidodendropsis
to be determined [4]. These small trees, with basal diam-
eters up to about 20 cm, grew very close together in life
(Figure 4). Because of the abundance of remains of the
same trees lower down in the sedimentary sequence, it is
likely that such stands of trees were present in Svalbard
during the late Middle Devonian (late Givetian) as well. In
New York, USA the Frasnian age Naples Tree had a simi-
lar habit to Protolepidodendropsis, but a different pattern of
leaf cushion/bark [18]. Remains of fallen or transported ly-
copsid trunk(s) were found in one small patch on the floor
of the Gilboa forest floor [15].

In Xinhang, Anhui Province, China, an in situ for-
est of small lycophytes has recently been described [17],
again with very close spacing of the bases, which are gen-
erally of smaller diameter than the Svalbard ones. The for-
est dates from the very end of the Devonian, perhaps 20 mil-
lion years later than Svalbard. Most interesting about this
new discovery is that this is the oldest occurrence of well-
preserved Stigmarian rooting systems, in which four dichot-

Fig. 3. Reconstruction of forest showing upright cladoxylopsid

trees (up to at least 8 m) and recumbent aneurophytaleans,

from Gilboa, New York (Late Givetian age) [15]. Credit Frank
Mannolini, New York State Museum

Puc. 3. PexoHcTpykius ieca ¢ BepTUKaIbHBIMU KJIaTOKCHIIO-

TICUJHBIMU IEPEBbSIMU (10 8 M) U JiexkauMMU aHeBPO(UIIO-

asivu 3 Tunp6oa, Hoio- Mopk (mo3muuii xxuser) [15]. ®pank
Maunonunu, Myseit wrrata Heio-Mopk

et o 2R

2%

i

R

Fig. 4. Reconstruction of forest of lycopsids with cormose bases
and attached rootlets, from Munindalen, Svalbard (early Frasnian
age) [4]. Credit Berry

Puc. 4. PexoHCTpyKiusi jieca JUKOTICUI C OCHOBAHUSMU
¥ IPUKPETUIEHHBIMU KOpHSIMU U3 MyHuHaaneHa, Lnumbdepren
(panHwmii dppan) [4]. K. M. beppu
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omously branched rhizomorphs are subtended by dichoto-
mous rootlets which leave characteristic round scars. This is
a feature of the trees of the major Carboniferous coal forests.
The environment of both the Svalbard and Xinhang forests
are believed to be wet, in an inland fault-bounded basin in
Svalbard, and in a coastal setting in Xinhang [4, 17].

Archaeopteris forests

Archaeopterisis a genus of progymnosperm
(Archaeopteridales) with substantial upright woody trunk.
Its leafy fronds first appear in mid to late Givetian age sed-
iments, although its microspore is known from closer to
the beginning of the Givetian. It became extinct about
the Devonian/Carboniferous boundary, giving it a tem-
poral range of about 25 million years, and has been pre-
sumed to dominate forests in all but the earliest parts of the
Late Devonian. Most detailed information about its struc-
ture and branching comes from the latest Devonian, and it
has been reconstructed with a conifer-like habit [1]. Details
and reconstructions of the earliest forms of Archaeopteris
are still uncertain. Most critical for the point of view of this
summary is the question if the Mid Devonian Archaeopteris
trunks supported large woody long-lived boughs, or were
merely the point of attachment of leafy, short-lived fronds.
Substantial bases of Archaeopteris trees, including the

Fig. 5. Base of Callixylon trifilievii (trunk of Archaeopteris) from

the Late Devonian (Famennian) of Donetz Basin [14]. Koma-

rov Botanical Research Institute, St. Petersburg (courtesy
S. Snigirevsky)

Puc. 5. Ocunomanue Callixylon trifilievii (cTBOn Archaeopteris)

W3 TIO3MHENeBOHCKUX ((haMeHCKNX) OTIOXeHUit [loHeIKoro

Oacceitna [14]. BoraHuyeckuii HayIHO-MCCIIENOBATEIbCKUIA

nHctutyT uM. Komaposa, Cankr-IletepOypr (mpemoctaBieHO
C. CHUTUPEBCKUM)

proximal parts of the major roots, are known from the
Famennian of the Donetz Basin (Figure 5) [14].

In Svalbard, small early Frasnian Archaeopteris tree
bases have been found in sifu in small outcrops away from
the lycopod stands [4]. In New York, drifted Archaeopteris
fronds [5] attached to bigger axes are found in association
with similarly transported large cladoxylopsid trees [16] at
the South Mountain locality of early Frasnian age. It may
be that Archaeopteris was as capable of growing with cla-
doxylopsids as aneurophytes were at Gilboa.

Roots with morphologies attributed to Archaeopteris
are known through much of the Givetian-Famennian ter-
restrial deposits of New York [6, 12]. However only parts of
the rooting systems are known, and detailed plan mapping
of large areas remains to be published [13].

Conclusions and Future Directions

The evidence assembled in recent years, centred on
Euramerica, suggests that only a small number of the po-
tential associations of plant types that formed forests in the
Devonian Era (Figure 1) have yet been discovered. This is
not surprising given the exceptionally rare occurrences of
fossil forests and palaeosol deposits where root morpholo-
gies can be interpreted in terms of taxonomy. The key types
of trees that formed forests were the pseudosporochnale-
an cladoxylopsids, the lycopsids, the archaeopteridaleans
and the recumbent woody aneurophytales. Initially cla-
doxylopsids were the dominant trees, joined by aneurophy-
tales and then Archaeopteris. Archaeopteris then became the
dominant forest tree. Lycopsids seem to have lived in the
wettest environments, perhaps with less interactions with
the other trees from their beginnings.Further fossil forest
types are in course of being described [2]. Naturally, we al-
so need to spread this work to other continents where rich
deposits of Mid Devonian to early Late Devonian plants
are known, particularly in China where work to date large-
ly concerns the taxonomy of individual plants.

For the fossil forest types so far described in detail, it
is clear that they (unsurprisingly) mainly reflect wet, near
coastal environments, and the diversity of large plants grow-
ing on dryer soils has not yet been explored. With the rec-
ognition of different early forest types, it becomes critical to
make in depth sedimentological analysis to determine en-
vironmental control on forest types, to evaluate palacogeo-
graphic and climate parameters to understand their distri-
bution, and to provide accurate biostratigraphic control to
understand their spread. Palynology, as a proxy for vegeta-
tion, is a further important line of evidence for the spread of
forests (see e. g. Marshall and Tel’nova, this volume).

We can also hope for even more spectacular preser-
vation of fossil forests, perhaps preserved in volcanic ash,
where we might determine how other important, but of-
ten more fragile, plant groups, such as zosterophylls, her-
baceous lycopsids, iridopteridaleans and stenokoleale-
ans, might fit into the presumed understory component of
Devonian forests.
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0 CO3[IAHNH MEXTIYHAPORHOR MHHEPANOTHYECKOH ACCONMALMH
M KOMMCCHH N0 KOCMHYECKOM MUHEPAMOTHM: 3 APKMBA 1. 0. TPHIOPBEBA

1O. JI. BoiiTexoBckuii
Cankrt-IletepOyprckuii ropHblii yHuBepcuteT, CaHkT-IleTepOypr
Voytekhovskiy Yul @pers.spmi.ru

Cratba nocesiweHa 110-neTuto co OHA poxaeHus Bblaatowerocst MuHepanora XX Beka npodeccopa M. M. Mpuropwesa.
My6nrKy0TCH [OKYMEHTHI U3 €ro JIMYHOr0 apXmBa, OTHOCALLMECS K UCTOPUM COo3aaHnsa MexayHapoaHOM MUHEepPanornieckom acco-

umnaumm (1958) n Kommccumm no kocMmmnyeckom muHepanorum (1962).

Kniouessbie cnoga: /. I1. [puropses, MexayHapoaHasi MyHepasiorndeckasl accoumaumsi, Kommccusi no KOCMu4eckor MuHe-

pasnoruu.

ON THE CREATION OF THE INTERNATIONAL MINERALOGICAL ASSOGIATION
AND COMMISSION ON COSMIC MINERALOGY: FROM D. P. GRIGORIEV'S ARKHIVE

Yu. L. Voytekhovsky
Saint Petersburg Mining University, Saint Petersburg

The article is dedicated to the 110th anniversary of the birth of the outstanding mineralogist of the 20t century Professor
D. P. Grigoriev. Documents relating to the history of the creation of International Mineralogical Association (1958) and the Commission
on Cosmic Mineralogy (1962) are published from his personal archive.

Keywords: D. P. Grigoriev, International Mineralogical Association, Commission on Cosmic Mineralogy.

BBepeHune

B 2019 r. ucnionusercs 110 et co mHST poXKIEeHUS BbI-
Jarorerocss MuHepasora XX Beka nmpocdeccopa 1. I1. I'pu-
ropnesa (29.10.1909—12.03.2003). Kpome oHTOTeHUM MU-
HEepaJioB — METO/IOJIOTUM, OXBATUBIIIE COBpPEMEHHBIE
MpeICTaBICHUST 0 MEXaHU3MaxX UX MHIWBUIYaTbHOTO pa3-
BUTUS (3apOKAEHUSI, POCTa, UBMEHEHMSI, pa3pylLIeHUs),
OH OCTaBWJI TIOCJe ceOsl BHYIIUTE/IbHBIN apXuB, XpaHs-
mmiics B Komuccenu o uctoput PMO. OtnenbHbIe TOKY-
MEHTBI MyOIMKoBaIMCh paHee [ 1—3]. [lanee myOoiuKyoTcs
eme nBa. [lepBblii KacaeTcsl co3maHus MexayHapoaHO!
MUHepajoruueckoil accoumauuu B 1958 1. (Manmpun).
. T1. I'puropbeB mpuMHUMAaI ydyacTue B YYpeaUTeIbHOM
che3ne MMA kak opuumanbHbli peactaButeab PMO u
ObLT M30paH e€ BUlle-TIpe3naIeHTOM 1 wieHoM Komuccumn
10 HOBBEIM MUHepajaM. BTOpoii OTHOCHUTCS K CO3IAaHUIO
Komuccun no kocmuueckoit MuHepasioruu MMA. Ha
koHrpecce 1960 r. (Konenrarew) . I1. I'puropseB ObLT 13-
OpaH mpencenaTesieM MoAaroToButTenbHOro Komwurera mo
MeTeopuTaM, Ha KoHrpecce 1962 r. (BamuHrron) — npen-
cemareieM Komuccnmm 1o KOCMMYECKON MUHEPAIOTHH
(B 2TO TOJKHOCTU HEOAHOKPATHO Mepen3oupacs).

Co3paHue MexayHaponHon
MUHEepanornyeckom accounaumm

Cosznanne MMA — cTOJIb BAXKHOE COOBITHE B XKU3HU
MHPOBOI MUHEPAJIOTMYECKOM 00IIIEeCTBEHHOCTH U CAMOTO
M. I1. I'puropweBa, Bmecte ¢ K. A. BiacoBbIM nmprHUMaB-
IIEro yJ9acThe B YUPEAUTEIIBHOM Che3le, UTO OH IOCBSI-
THJI OTYETY O HEM psili KOPOTKUX coob1eHuid [6, 7] u pas-
BEPHYTHIX cTaTeii [8, 9]. [ToaToMy MbI OrpaHUUMMCS 31€Ch
JINIITh COXPAHUBIIMMUCS B apXUBE U paHee He ITyOIMKO-
BaBIIMMUCS (hoTOorpadusiMu.

Introduction

2019 marks the 110th anniversary of the birth of
the outstanding mineralogist of the twentieth centu-
ry, Professor D. P. Grigoriev (29.10.1909—12.03.2003).
Apart from the ontogeny of minerals — a methodol-
ogy that embraced modern ideas about the mecha-
nisms of their individual development (genesis, growth,
change, destruction), he left an impressive archive
stored in the Commission on the History of RMS.
Some documents were published earlier [1—5]. Then
two more are published. The first concerns the creation
of the International Mineralogical Association in 1958
(Madrid). D. P. Grigoriev participated in its Founding
Congress as an official representative of the RMS and was
elected its vice president and member of the Commission
for New Minerals. The second relates to the creation of
the IMA Commission on Cosmic Mineralogy. At the
1960 Congress (Copenhagen) D. P. Grigoriev was elected
Chairman of the Preparatory Committee for Meteorites,
and at the 1962 Congress (Washington) — Chairman of
the Commission on Cosmic Mineralogy (he was reelected
several times in this position).

Establishment of the International
Mineralogical Association

The creation of IMA is such an important event in
the life of the world of the mineralogical community and
D. P. Grigoriev himself, who took part in the Founding
Congress together with K. A. Vlasov, that he devoted a
number of short messages [6, 7] and detailed articles [8, 9].
Therefore, we publish here only a few archive and previ-
ously unpublished photographs.
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CospaHue Komuccum
no KocMmu4yeckom muHepanorun MMA

B cratee [10, c. 120] untaem o VII cwezme MMA
(27 aBrycta — 2 centsiopsa 1970 r., Tokuo — Kwuoto):
«HayuHyto vacTh cbe3na oTkpbul cumnosuym “IIporpecc
KocMmuueckoit MuHepanoruun”. Tlocne noknana npeacena-
teis “IlTyTu pa3BUTUS KOCMUYECKOI MUHEPaIoTun” B psi-
Jie COOOIIIEeHMI ObUTH U3JI0KEHBI HOBBIC TAHHBIE 10 UCCIe-
MIOBaHUIO JTYHHBIX 00pa3loB B €CTECTBEHHOM COCTOSTHUM
¥ TIOCJIe pacIlIaBJieHUS». YIIOMSIHYTHIN TIpeIceaaTeab —
ato 1. I1. [puropbeB, COXpaHUBIINIA B apXUBE TE3UCHI 10-
kinaga. OHM He MTyOJIMKOBaJIMCh Ha PYCCKOM SI3bIKE, U XOTsI
TeMaTUUYeCKU MOKPBIBAIOTCA CTaThEM [11], mpencraBisior
WCTOPUYCCKUI MHTEPEC U TIPUBOISATCS HIDKE.

«[locme moiarmx JIeT KaTerophYeCcKOro OTPUIIAHMS
BO3MOKHOCTH BHE3EMHOTO ITPOMCXOXKICHUS KAMHEH yI€-
HBII MUAP JOJEKEH OBLIT IPUHSITH BO BHUMAaHNE OOVITHHBIN
KaMeHHbI 10X1b, BeimaBwuii B 1803 r. Bo3ne L’Aigle
Bo @pannun. CocraBlieHHBII 00 3TOM AOKJaA Ipodec-
copa Komnex ne ®panc XK. b. buo (1804) ciocoberBo-
BaJI MPU3HAHUIO BO3MOXHOCTM TAACHUSI U3 MHPOBO-
To TIPOCTPAHCTBa KaMHEH M KeJIe3HBIX INIBI0. Emé paxee
TaKyl0 BO3MOXHOCTb YTBEpXIanl OCpPIUHCKUI YYEHBIN
3. ®. Xnagau (1794). C aToro Havajgach UCTOPUST Hayd-
HOTO MCCJIeIOBaHUSI BHE3EMHBIX MUHEPAJIOB.

Pa3BuTre HOBOI1 001aCTH HAYKU TOIILIO 10 IBYM Ha-
npasiaeHusIM. OITHO TTOCTaBWIIO LIETBIO TIOJTYUYCHHE CBEIe-
HUIA 0 BeIIeCTBE BHYTPU 3eMJIM M TEM CaMBIM — O €€ TIpOo-
WCXOXIEHUU, IPYroe — O BHE3EMHOM BEIIeCTBE M MEX-
ruiaHeTHOM npoctpaHcTBe. Ho B Teuenue 150 et uccie-
JIOBaTeJIM pacroJiaraii KOCMMYECKUM BEIIECTBOM TOJIbKO
B Bujae MeteopuToB. Hamexxmy Ha moiyyeHue Marepua-
J1a, B3SITOTO Ha OPYTMX TUTAHETaX, BCEJIII 3aITyCK IIEPBO-
T0 MCKYCCTBEHHOTO cryTHHKa 3eMiu B 1957 . BaxkHOCTB
3aja4y nmodyauia aBropa HampaBuTh Ha Il cbesan MMA
(KorrenrareH, 1960) mipemioxkeHne 06 opraHu3aluy Ko-
MMCCHUU 10 BHE3EMHbBIM O0BEKTaM.

1O. A. lrapun oTKpbI 3py MOJETOB UesIoBeKa B KOC-
MOC, pacIIMpeH’e MPeae OB MUHEPAJOTUISCKOTO 3Ha-
HUS cTano ewg peanbHee. B cratbe «Kocmuueckass mMu-
HepaJIoThsl — HOBasl BETBb HAYKW» |[CITMCOK JINTEPATYPBI
He nipwiokeH]| B 1962 1. paccCMOTpeHBI 0COOEHHOCTH 3TOM
NUCLUILIMHBI, €€ COOTHOILIIEHUE ¢ MUHEPAJIOTHeil 3eMIIU.
[Tomgu€pkuBanoch, YTO B METEOPUTaX 3aKOAMPOBaHA MH-
(opmartist 06 yCI0OBUSX U TIPOIIeccax B KOCMOCE.

Ha III chesne MMA (Bamunrron, 1962) yupexk-
neHa Komwuccus mo kocMuyeckoil MuHepanoruu. Eé
MOSIBJICHWE aKTWUBHO momaepxXaiau B 1963 r. mpodec-
cop Tio6GuHreHckoro yuusepcutera B. ®d. DHrenbrapar
B peKTopcKoii peun «IIpobjaeMbl KOCMUYECKOI MUHE-
pajmorun» u Tpodeccop M. PamoBuu, omybimKoBaB-
mmit B CapaeBo gokian «Pa3Burtme MeTeOpUTHKHU, KOC-
MHWYECKOW MWHEpaJIOTMM W KOCMOBYJIKaHoiorum». Ha
cbe3e AMEpUKaHCKOTO MMHEPAJIOrMYecKoro o0IecTBa
B 1966 r. nokTop b. Maiicon (My3eii ecTeCTBeHHOM UCTO-
pun, Heio-MopK) LIETMKOM TTOCBATHI CBOIO MPE3UACHT-
CKYI0 peub «BHE3eMHOI MUWHepaioruu». I[Ipormremmmmit
1969 r. o3HaMeHOBaJICS TeM, 4TO «AMOJUIOH-11» o Ko-
MaHOoBaHeM M. ApMCTpOHTa TOCTaBUJI Ha 3eMJII0 00-
pa3ubl JYHHOTO TPyHTa, a <«AMNOJUIOH-12» CylIeCTBEH-
HO TonoJHUI 3Ty Koyuekiuto. CerogHs Ha VII cwesne
MMA o0GcykaaeTcs «Iporpecc KOCMUIECKOit MUHEpaio-
run», a yepes aBa roga Ha XIX ceccun MexayHapomHOTO
reoyiormyeckoro Kourpecca (MoHpeanb, 1972) cHoBa Oy-

Establishment of the IMA Commission
on Cosmic Mineralogy

In [10, p. 120] we read about the 7th IMA Congress
(August 27 — September 2, 1970, Tokyo — Kyoto): «The
scientific part of the congress was opened by the sympo-
sium “Progress in Cosmic Mineralogy”. After Chairman’s
report “Ways of Development of Cosmic Mineralogy”
a number of reports presented new data on study of lunar
samples in the natural state and after melting”. The men-
tioned Chairman — D. P. Grigoriev, who kept theses of the
report in the archive. They were not published in Russian,
and although thematically covered by [11], they are of his-
torical interest and given below.

“After many years of categorical denying the possibil-
ity of extraterrestrial origin of stones, the scientific world
had to take into account a heavy stone rain that fell in 1803
near L’Aigle in France. The report of Professor of College
de France, J. B. Bio (1804), compiled about this, contrib-
uted to the recognition of possibility of stones and iron
blocks fall from cosmic space. Earlier, such a possibility
was claimed by Berlin scientist E. F. Chladni (1794). Since
the history of the scientific study of extraterrestrial miner-
als began.

The development of a new field of science went in two
directions. One set the goal of obtaining information about
matter inside the Earth and thereby about its origin, and
the other — about extraterrestrial matter and interplanetary
space. But for 150 years, researchers had cosmic matter on-
ly in the form of meteorites. The hope of receiving material
taken from other planets was inspired by the launch of the
first artificial Earth satellite in 1957. The importance of the
task prompted the author to send to the 27d IMA Congress
(Copenhagen, 1960) a proposal to organize a commission
on extraterrestrial objects.

Yu. A. Gagarin opened the era of manned flights into
space, the expansion of the limits of mineralogical knowl-
edge became even more real. In the article “Cosmic min-
eralogy — a new branch of science” [no bibliography at-
tached — Yu. V.| in 1962, the features of this discipline, its
relationship with the mineralogy of the Earth, were consid-
ered. It was emphasized that meteorites encoded informa-
tion on conditions and processes in space.

At the 3rd IMA Congress (Washington, 1962), the
Commission on Cosmic Mineralogy was established. This
establishment was actively supported in 1963 by Professor
of the University of Tebingen V. F. Engelhardt in the rec-
tor's speech “Problems of Cosmic Mineralogy” and
Professor M. Ramovich, who published in Sarajevo his re-
port “Development of Meteoritics, Cosmic Mineralogy
and Cosmovolcanology”. At the congress of the American
Mineralogical Society in 1966, Dr. B. Mason (Museum of
Natural History, New York) entirely devoted his presiden-
tial speech to «extraterrestrial mineralogy.» The past 1969
was marked by the fact that Apollo 11, under the com-
mand of M. Armstrong, delivered samples of lunar soil to
the Earth, and Apollo 12 significantly replenished this col-
lection. “The progress of cosmic mineralogy” is being dis-
cussed today at the 7th IMA Congress, and two years af-
terwards at the 19th session of the International Geological
Congress (Montreal, 1972) there will again be a section
“Cosmic Mineralogy”.

A new branch of science is gaining a worldwide rec-
ognition. What features are important to focus on right
now? First of all, the study of the mineralogy of meteor-
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YyactHuku yupenutesnbHoro che3na MMA. Manpun, 1958. /1. I1. I'puropres u K. A. BracoB — Bo BropoMm psijiy B IIeHTpe
Participants of the Founding Congress of IMA. Madrid, 1958. D. P. Grigoriev and K. A. Vlasov are in the center of the second line

J. 1. ['puropbeB cpenu AeeraToB Che3a: Ha BBEpXHEM (DOTO — cJieBa, Ha HIKHEM — BTOPOM cripaBa

D. P. Grigoriev among congress delegates, above — on the left, below — second on the right
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net cexkuus “KocMmuueckast Mu-
HepaJiorus”».

HoBas otpacnb Hayku mo-
JIy4aeT MHUPOBOE IIpU3HAHUE.
Kakue e€ 0coO0eHHOCTH BaXKHO
OTMEeTUTH yxke ceituac? Ilpexne
BCEro, COXpaHsIeT 3HaUeHUe U3-
Y4eHUE MUHEPAJIOTUN METECOPH -
TOB KaK JOKYMEHTOB CO CBelIe-
HUSIMHA O MEXITJIAHETHOM IIPO-
crpaHcTBe. [10 MHEHUIO OTHMX,
METEOPUTHI HECyT COOOIIECHUS
M3 Mosca acTepouaoB, Apyrue
1oJIaraioT, 4TO B X 0Opa3oBa-
HUU TIPUHUMAET y4acTHUE COJ-
HEYHOE BEIeCTBO, COOMPAsCh B
Karmiau — XoHapsl. Ham crienmy-
€T OLIEHUTh POJIb T€X W IPYrux
npoiieccoB. KpaiiHe nHTepecHa
BO3MOXXHOCTh HM3YYUTh METECO-
puThI ¢ JIyHBI, Benb UX MTageHuE
TIPOUCXOINIIO B APYTUX YCITIOBH-
sIX, YeM Ha 3emJie.

Jlpyrast 0cOGEHHOCTb — M3-
yuyeHue MuHepanoB JIyHbl. D10
JIMILIb Ha4vajao TIIO3HAHUS Opy-
rux IJIaHeT, Ha odepenn Benepa
u Mapc. KoHeuHo, cHavyana Ty-
JIa OymyT HampaBJICHbI pOOOTHI.

K. A. BnacoB cpenu jmeneratoB che3ma: Ha BepxHeM (OTo —
cJieBa, Ha HUKHEM — CIIpaBa

K. A. Vlasov among congress delegates, above — on the left,

ites as documents with
data about interplanetary
space remains relevant.
According to some re-
searchers, meteorites car-
ry messages from the as-
teroid belt, while others
believe that solar matter
takes part in their forma-
tion, gathering in drops —
chondras. We should
evaluate the role of these
and other processes. The
opportunity to study me-
teorites from the Moon is
extremely interesting, be-
cause their fall occurred
in other conditions than
on the Earth.

Another feature is
the study of the miner-
als of the Moon. This is
only the beginning of the
knowledge of other plan-
ets, the turn of Venus and
Mars. Of course, robots
will be sent there first.
The opportunity to ob-
tain mineralogical in-

Henb3st ormyckatb BO3MOXHOCTh
Mmojyyarb ~ MUHEpaJOrnyecKue
CBelIeHUS] IIyTEM HaOJIIONEHMUS
¢ 3emun. Beab monéTel KOCMUUYECKMX arrapaToB BIIOJIHE
TMOATBEPAVIIN TIPOTHO3 aCTPOHOMOB O 0Oa3aybTax Ha JIyHe
(ciexTpabHBIM aHaM3) W 3aKJII0YeHWe O KOMITAaKTHO-
¢ty rpyHTa (paguoactpoHomusi). OTHocutenabHO Mapca
MOXHO CYMTATh, YTO HA €TI0 MOBEPXHOCTU PACIIPOCTpaHe-
HbI XeJIe3UCThle MUHepasibl. [IpuBIeKaeT BHUMaHUE 3a-
Jada OLIEHKM POJIM B KOCMOCE MaTepuaa, OTJIETaIOLIero ¢
Jlynsl ipu ymape MeteopuToB. [1pr 3TOM OCKOJIKH TTOTy4a-
FOT BTOPYIO JIYHHYIO KOCMUYECKYIO CKOPOCTh — 2.7 KM/CeK.

TpeTbst 001aCTh COBPEMEHHBIX WCCIEAOBAHUM —
OlLIEHKA POJIM KOCMUYECKOI'O BEILIECTBA B 36MHBIX ITPOLIEC-
cax. He pa3 BblaBUTrasach rumore3a 0 METEOPUTHOM IIPO-
HMCXOXIEHUU KeJle3a B JOKEMOPUIICKIX MECTOPOKIECHUSIX.
Ha 3eMimio peryisipHO IMOCTYITaeT METCOPUTHBIN MaTepHall.
Cuna ygapa METEOPUTOB ObIBAET CTOJIb BEJIMKA, YTO 3eMHbIE
MMHEpaJIbl IPOOSITCS, POMCXOASIT MOJIMMOPMHBIE ITPeBpa-
LIeHUs ¢ oOpa3oBaHMEM ajMasa, JIOHCIEHINTA, KO3CHU-
Ta, CTUIIIOBUTA M PUHIBYIUTAa. B HECKOIBKMX METEOpHUTax
YCTaHOBJICHBI OJIMBUHOBBIE M IMPOKCEHOBbIE CTEKIIA. DTO
MHTEepeCcHOe N00aBIeHNE K YKe N3BeCTHOMY B METCOPHUTAX
MacCKeJIMHUTY — IUIarMoKIa30BoMy cTekiy. Okaszaioch,
YTO JIyHHBIM TPYHT CONEPKUT HEMAJIO CTEKJITHHBIX YACTHII.
CrienyeT 1M CYMTaTh HEKPUCTALIMYECKUE BEIECTBA MU-
Hepanamu? S cuutato, uto cienyeT. CTéKiIa oO6pa3oBaIiCh
Kak (pU3MKO-XxUMHMUYecKKe (pa3bl HapaBHE C MUHEpaIaMMU.
CréKia 1 KpUCTAJUIMYECKUE TBEPAbIC paCTBOPBI — XUMHU-
YeCcKHMe COeIMHEHUST TIEepEMEHHOT0 COCTaBa.

o cero mHs BHe3eMHasi MUHEpaJIorust Oblia OIHUM
M3 pa3lejoB METEOPUTUKU U (pUryprpoBayia paayd BCIIO-
MOTaTeNbHBIX CBeJICHUI, MHOITA B BUAC CITMCKAa MUHEpa-
JIOB C KPATKUMMU MOSICHEHUSIMU. MexX 1y TeM MUHEpajibl —
cretuduueckre 00beKThl U HayKa O HUX MMEET CBOM 3a-

below — on the right

formation by observing
from the Earth should
not be missed. After all,
the flights of spacecraft completely confirmed the astron-
omers forecast for basalts on the Moon (spectral analy-
sis) and the conclusion about the compactness of the soil
(Radio Astronomy). Regarding Mars, we can assume that
ferruginous minerals are spread on its surface. Attention is
drawn to the task of assessing the role in space of material
escaping from the Moon after impact of meteorites. In this
case, the fragments gain the second lunar cosmic veloci-
ty — 2.7 km/s.

The third area of modern research — the assess-
ment of the role of space matter in terrestrial process-
es. More than once a hypothesis has been put forward
about the meteorite origin of iron in Precambrian de-
posits. Meteorite material regularly arrives on the Earth.
The impact power of meteorites is so great that terrestri-
al minerals are crushed, polymorphic transformations oc-
cur with the formation of diamond, lonsdaleite, coesite,
stishovite and ringwoodite. Several meteorites have oliv-
ine and pyroxene glasses. This is an interesting addition to
the maskelinite already known in meteorites —' plagio-
clase glass. It turned out that the lunar soil contains many
glass particles. Should non-crystalline substances be con-
sidered minerals? I believe that they should be. Glasses
formed as physicochemical phases along with minerals.
Glasses and crystalline solid solutions are chemical com-
pounds of variable composition.

To this day, extraterrestrial mineralogy has been one of
the sections of meteoritics and has been featured for sup-
porting information, sometimes in the form of a list of min-
erals with brief explanations. But minerals are specific ob-
jects, and the meteorite science sets own tasks. A new task is
the development of cosmic mineralogy as a special branch
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«O0pasell JIYHHOTO TpyHTa, npuBe3eHHbI “JIyHoii-16”. Bec 50 r. BoicraBka Ha BJIHX. OOpasel MOKXHO CMOTPETh Yepe3 JIyIty X7»
(momnucano . I1. T'puropseBsiM Ha 060poTe). 24 cenrsaops 1970 1. aBromatuueckas ctaHuus «JIyHa-16» mocraBwia Ha 3emutio 101 1
JIYHHOTO TpyHTa. 29 HOos16pst 2018 T. oH O6bUT TIpoaH Ha aykunoHe Sotheby's B Heto-Mopke 3a 855 Thic. mosut.

Signature of D. P. Grigoriev on the back: Sample of lunar soil brought by «Moon-16». Weight 50 g. Exhibition at VDNKh, Moscow. The
sample can be viewed through a magnifier x7. (On September 24, 1970, the «Moon-16» automatic station delivered 101 g. of lunar soil to
the Earth. On November 29, 2018, it was sold at Sotheby's in New York for $ 855,000 — Yu. V.)

nayu. HoBas 3amaya — pa3BuTHE KOCMMYECKOM MUHE-
pajoruM Kak OcCo0Oi OTpaciy 3HAHUS C OXBaTOM BCEX
aCTICKTOB MMHEPAJIOB: XMMHUUYECKOIO COCTaBa, aTOMHOM
CTPYKTYPHI, MOP(MOJIOTHH, XUMUUECKNX U (PU3MICCKUX
CBOICTB, YCJIOBUI U MEXaHU3MOB O0Opa30BaHUS U TIPUMeE-
HeHMs. BaxkHbl onpeneseHus U30TOITHOTO cocTaBa U ab-
COJIIOTHOTO BO3pacTa MUHEPAJIOB, MCCIEHOBaHUS SIAEp-
HBIX PEAKILIMIA U TPEKOB B MUHEpAJIaxX, AUCIOKAIUN B KPU-
cTajurtax v I0KOBOro MetaMopdu3ma. B mepcriekTiBe Hac
OyIyT MHTepecoBaTh KOCMUYECKUE PYIbI.

3aKOHYMUM KpaTKUil 0030p MyTel pa3BUTUSI HOBOW
JUCUUTUIMHBI yOeXKIeHUeM — y KOCMUYECKON MUHEpas1o-
THUM Xopolilee OyayIiee».

Psanom ¢ mpuBeneHHbIM TeKcTOM B apxuBe 1. I1. I'pu-
ropbeBa COXPAaHWJINCh YHUKaIbHBIE (hOTO, CACTAaHHBIC B
naBuiaboHe «Kocmoc» BJIHX.

IIpencraBisier MHTEpeC W paHee He IyOJIMKOBaB-
muiicst MemopanayMm Ne 1 or 22 mapta 1963 r. Komuccun
0 KOCMHUYECKOU MUHEPAJOTUU, M3JIararouivii Ipole-
oypy €€ co3maHus, aapecOBaHHBINA YJeHaM KOMMCCHUU
ot umeHu npeacenarens . I1. [puropseBa u cexperapst
E. I1. XennepcoHa.

of knowledge, covering all aspects of minerals: chemical
composition, atomic structure, morphology, chemical and
physical properties, conditions and mechanisms of forma-
tion and application. It is important to determine the iso-
topic composition and absolute age of minerals, study nu-
clear reactions and tracks in minerals, dislocations in crys-
tals, and shock metamorphism. In the future, we will be in-
terested in space ores.

We conclude our brief review of the development of a
new discipline with the conviction — the cosmic mineralo-
gy has a good future”.

Next to the text D. P. Grigoriev’s archive keeps unique
pictures taken in the «Cosmos» pavilion of the VDNKh.

The previously unpublished memorandum No. 1
of March 22, 1963 of the Commission on Cosmic
Mineralogy is also interesting, which, outlining the proce-
dure for its creation, addressed to members of the commis-
sion on behalf of Chairman D. P. Grigoriev and secretary
E. P. Henderson.

MemopaHaym / Memorandum

«The session of the 37 General Business Meeting of delegates of Member Societies of the IMA which met on April 20,
1962 in Washington, D. C., U. S. A., established the Commission on Cosmic Mineralogy. The Commission was founded in
accordance with the proposal of the Liaison Committee on Meteorites of the IMA. The minutes of the session on the orga-
nization of the Commission are as follows.

Report of the Liaison Committee on Meteorites of the IMA.

A. Members of Committee. Prof. D. P. Grigoriev, Chairman, Mineralogical Society of USSR; Prof. F. Heide,
Deutsche Mimeralogische Gesellschaft; Mr. E. P. Henderson, Mineralogical Society of America; Prof. M. N. Viswanathiah,
Mineralogical Society of India.

B. Objects of the Committee. The Committee, according to the decision of IMA Copenhagen Meeting, has the fol-
lowing problem: “Committee will decide, in detail, what should be the objective of an IMA Commission on Meteorites (if
one is set up) and to find out what the IGC Commission is doing in the matter. Moreover, if the latter has no objectives sub-
stantially the same as those that an IMA Commission on Meteorites should have, it is suggested that the Committee explore
ways and means in which the two groups can possibly work together effectively”. (Taken from the letter of Prof. J. Fisher,
President of the IMA, December 5, 1960).

C. Contacts with the Commission on Meteorites of the IGC. The Committee carried out the necessary discussions with
the Commission of the IGC and became acquainted with the plan of its work. As a result of this discussion the desirabili-
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ty of establishing the Commission in the IMA to organize the international work on meteoritic mineralogy was acted upon.
The opinion of the Commission of the IGC on this problem is expressed in the letter of Dr. E. L. Krinov, President, dat-
ed September 18, 1961: “In addition to the preliminary discussion concerning the problem of establishing the Meteoritic
Commission of the IMA, I think it is appropriate to convey the following.

The modern progress of meteoritics, which has shown the great scientific importance of meteorites especially in our time
in relation to the study of the Cosmos, now requires that we extend our knowledge of meteorites from all possible points of
view. Thus, it is obvious that there is need of international collaboration on this aspect. In 1948, the Permanent Commission
of the International Geological Congress was organized and in 1955, the Sub-Commission Mo—22a on Meteorites of the
International Astronomical Union. The foundation of these organizations on meteorites ensures the international cooperation
in obtaining information on meteorite falls and their fundamental composition. If the existence of the first organization attains
its goal, the same cannot be said about the second because of the large scope of the problems about meteoritic composition.

According to the above statements, I consider it very timely to establish the Meteoritic Commission in the IMA. The
object of this Commission should be the organization of international cooperation on meteoritic mineralogy and coordina-
tion of programs for both Commissions.”

D. Recommendations of the Liaison Committee on Meteorites to the IMA Congress, Washington, 1962. The Committee
has adopted the recommendation to establish not a Commission of Meteorites but a Commission on Cosmic Mineralogy,
which will include wider scope of the meteoritic problems».

Recommendations. 1. Preamble. In our science there is need of a new branch in mineralogy, cosmic mineralogy. Up
to now, we have only been able to get information about cosmic minerals by means of meteorites. But the time approaches
when investigators will have to deal equally with cosmic minerals collected directly on the planets. Considering the found-
ing of this branch of science as an important step for the future and attempting to intensify the study of mineralogy of mete-
orites, the IMA establishes a commission which will have for its aim the development of international collaboration in cos-
mic mineralogy.

2. Name. The Commission on Cosmic Mineralogy, IMA.

3. Members. Members of the Commission shall be specialists in cosmic minerals, meteoritic minerals, or specialists in
methods of mineralogical study, who are nominated by a member of the Society of the IMA.

4. Objects. Knowledge of cosmic minerals — meteoritic minerals and minerals collected on other planets — their
chemical composition including elements and isotopes; crystal and amorphous structures; chemical and physical proper-
ties; morphology, genetic history including crystallization processes, chemical reactions of formation and physical-chemi-
cal equilibriums; processes of chemical and physical alteration; absolute age of minerals; distribution and possible practical
importance of cosmic minerals.

5. Methods. The Commission prepares and holds international symposia; organizes exhibitions of cosmic minerals;
works out programs of international cooperation and assists in the realization of these programs; propagandizes the achieve-
ments of cosmic mineralogy through scientific and popular publications; collaborates with other international organizations
studying the cosmos.

Therefore, it recommended the formation of a new Commission of the IMA on Cosmic Mineralogy. The recommen-
dation was put in the form of a motion, which was seconded, and then opened for discussion. Dr. Mason stressed the point
of the new commission as being distinct from the already existing Commission of Meteorites of the International Union of
Geological Sciences, but having similar goals.

Prof. D. J. Fisher, President, summarized the sentiments of the Council, who agreed, in general, on the need of the
Commission. Then he read a letter from E. L. Krinov to Prof. D. P. Grigoriev. E. P. Henderson stressed the name of
“Cosmic Mineralogy” and E. Ingerson, the need of a commission.

The President postponed voting on the creation of the commission to the second session of the business meeting,
but the officers suggested nominating candidates as Chairman and Secretary of the Commission, to be voted on if such a
commission were created. E. P. Henderson proposed Prof. D. P. Grigoriev as Chairman and J. L. Amoros proposed E. P.
Henderson as Secretary.

Second Session. The second session of the business meeting of the delegates was held April 20th at 4:00 P. M. at the
same place. The President opened the session by calling the roll of delegates, after which business proceeded according to
the agenda.

New Commissions. E. P. Henderson read the following recommendation. “I recommend a favorable vote on the motion
to establish a Commission on Cosmic Mineralogy in accordance with the report of the Liaison Committee on Meteorites of
the IMA, as reported by Prof. D. P. Grigoriev. I also recommend that the IMA instruct Prof. D. P. Grigoriev to explore the
possibility of holding an International Symposium on Meteorites within the immediate future. The purpose of this sympo-
sium would be to bring together representatives of all the various scientific disciplines interested in research on meteorites”.

The recommendation was moved and seconded, and the Commission on Cosmic Mineralogy was established. Then,
the previously nominated candidates for the new commission, Prof. D. P. Grigoriev and E. P. Henderson, were automati-
cally elected Chairman and Secretary.

Member-Societies nominate representatives to the Commission (information on March 22, 1963). Bulgaria — Mrs. G.
Stanisheva, Canada — Dr. K. R. Dawson, Czechoslovakia — Prof. R. Rost, Denmark — Dr. V. F. Buchwald, Egypt — Prof.
H. El-Badry, France — Mrs. E. Jérémine, India — prof. M. N. Viswanathiah, New Zealand — Dr. M. H. Briggs, Sweden —
Prof. F. E. Wickman, U. S. A. — Dr. B. H. Mason, U. S. S. R. — Mrs. L. G. Kvasha.

The Chairman and the Secretary asked the members for suggestions concerning the work of the Commission.

Prof. D. P. Grigoriev, Department of Mineralogy, Mining Institute, Leningrad, 26, U. S. S. R.; E. P. Henderson,
Secretary, U. S. National Museum, Washington, 25, D. C.»
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B kavectBe 3akil0u€HUsI aBTOpP BbIpaXaeT HalexX-
Iy Ha TO, YTO ONYOJMKOBAaHHBbIE ApXMBHBIE MaTepua-
JIbI IOTIONTHUIM U 0e3 TOTO MHOTOTpPaHHBIN 00pa3 Tpo-
(eccopa JIeHUHTPaACKOTO TOPHOrO MHCTUTYTA (HBI-
He CaHkrt-IleTepOyprcKkoro TrOpHOTO YHUBEPCUTETA)
. ITI. I'puropbeBa — mnenarora, y4€HOro, opraHu3aTopa
HayKU, SIPKOU JTUYHOCTHU.

JlutepaTypa

1. Boiimexoeckuit 0. JI. HeonyOGiaukoBaHHBIE THCbMa
A. E. ®epcmana, I1. H. Yupsunckoro u . [I. Mopayxaii- bo-
ToBckoro u3 apxusa [I. I1. I'puropwseBa // BectHuk MHcTUTYTA
reosornu Komu HL YpO PAH. 2013. Ne 12. C. 42—45.

2. Boiimexosckuii 10. JI. Ilucwma H. I1. FOmkuHa B apxuBe
. I1. I'puropsesa // Becthuk MHctutyTta reonorun Komu HIL
YpO PAH. 2014. Ne 7. C. 24—27.

3. Boimexosckuii I0. JI. HeuszsectHoe nucbmo A. T. be-
textuHa u3 apxusa [. I1. I'puropnesa // [eonorusi u MuHepasb-
Hble pecypebl EBponeiickoro CeBepo-Bocroka Poccuu: Tp. XVI
Teon. cve3na Pecn. Komu. T. 3. CreikthiBKap: [eonpunt, 2014.
C. 343—346.

4. Boiimexoeckuii I0. JI. HeuzBecTHas pyKOIUCh U3 apXK-
Ba Jl. 1. I'puropweBa «K Bornpocy o moctaHOBKe TpenojaBaHUs
MUWHEpaJIOruu B Bhiciei 1Kose. berible 3amevanus I1. H. Yup-
BUHCKOro» // [eonorust u crparernyeckue moyie3Hble UCKomnae-
mble Konbekoro pernona: Tp. XII Beepoc. @epcmaHOBCKOM Ha-
yuH. ceccun. Anatutsl: K & M, 2015. C. 13—18.

5. Boiuimexoseckuii 10. JI. K 100-1eTHi0 cO THSA pOXICHMS
A. B. Cunmopenko: penkue ¢oto u3 apxusa . I1. I'puropsesa //
dénoponckas ceccust: Tp. Beepoc. HayuH. KoH®. CI16.: TopHBIi
yH-T, 2016. C. 179—181.

6. Ipueopves /1. I1. O6 opranuzanu MexayHapoIHOK MU-
Hepanoruueckoii accormaiuu // 3an. BMO. 1958. Ne 1. C. 127.

7. Ipueopwee /l. I1. YupenutenbHblii che3n MexayHapo-
HOIl MuHepamornueckoit accounamnuu // Becthmuk AH CCCP.
1958. Ne 10. C. 84—85.

8. Ipueopves JI. Il. Otuér o mnoesznke B McnmaHuio Ha
YupenutenbHbI che3n MeXIyHapomaHOW MUWHepaJIornyecKoin
acconuauuu // 3an. BMO. 1958. Ne 4. C. 518—525.

9. Ipueopves /. [l. MexayHaponHash MUHepaJoThyecKasi
accoruanus. 3aMeTKM yJyacTHUKAa YUYpeauTeIbHOTo chedna //
IMpupona. 1958. Ne 11. C. 50—53.

10. Tpueopwes /1. 11., Kopucunckuii /1. C., I[losapennwvix A. C.,
Pynokeucm J[. B. Cbe3n MexayHaponHO MUHEpaTornyecKoi
accounauuu B flmonuu // 3an. BMO. 1971. Ne 1. C. 120—123.

11. Ipueopwes JI. I1. IIpobaeMbl KOCMUYECKON MUHEpaIO-
ruu // 3an. BMO. 1972. Ne 3. C. 264—280.

As a conclusion, the author expresses hope that the
published archival materials complemented the image
of D. P. Grigoriev — Professor of the Leningrad Mining
Institute (now St. Petersburg Mining University), a teacher,
scientist, organizer of science, a bright person.
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Kponuka, coGbimus, thakmbl - Chronicle, events, facts

MOPYM MONOJbIX HCCNEQOBATENEH
NKVII wayssas Kondepeduus «Cmpykmypa, BEWICTBO, UCMOPUA MUmOCEeps! TuMano-Cesepoypanbtkozn ceamenman

FORUM OF YOUNG RESEARCHERS
The 281 scientific conference
“Structure, substance, history of lithosphere
of Timan-Northern Ural segment”

On November 26—28, 2019 the Institute of
Geology named after Academician N. P. Yushkin,
Komi SC, UB RAS, hosted the 28t scientific confer-
ence “Structure, substance, history of lithosphere
of Timan-Northern Ural segment”. The conference
was held with the financial support of the RFBR and
the Government of Komi Republic (project No. 19-
45-111002). The Syktyvkar branch of the Russian
Mineralogical Society provided invaluable support
during this event.

C 26 o 28 HosiO6pst Ha 6a3e MHcTUTyTAa reosoruu
uM. akagemuka H. IT. FOmkuna Komu HI YpO PAH nipo-
nuta XXVIII nayunast kongepeHumst «CTpykTypa, Belle-
cTBO, uctopust nutocdepnsl TumaHo-CeBepoypaabcKOro
CerMeHTa». DTO MEpOIPUITHE TTPOBOAUTCS €XErogHO B
TeyeHue 28 JIeT U SIBJISIETCS BOCTPEOOBAHHO IUIOIIAIKOM,
TIIe MPe3eHTYIOT pe3yIbTaThl CBOMX MCCICHOBAaHUI MOJIO-
JIbIe YUEHbIE U3 MHOXECTBA HayYHO-MCCIIEIOBATEIbCKMX,
YUeOHBIX U TTPOM3BOACTBEHHBIX YUPEKICHUI pasIMuHbBIX
PErMOHOB KaK Hallleii CTpaHbl, TaK M CTpaH OJMKHET0 3apy-
0exbs1. B aToM roay KoHbepeHII1s MPOBOAMIACH IPU (Pu-
HaHcoBoOU monaepxke Poccuiickoro ¢oHma yHaaMeH-
TaJbHBIX HUcciIenoBaHuii n IlpaButenbcTBa Pecmybommku
Komu (rmpoext No 19-45-111002). HeoneHumyto mon-
JIEPXKY TIPU TIPOBEACHUM 3TOTO MEPOIPUSTHS 0Ka3ayio
CBIKTBIBKapcKoe oTnesieHue Poccuiickoro MuHepanoru-
YeCKOro o0IIecTBa.

Top:kecTBeHHOE OTKPBITHEC KOH(MEPEHIIUM COCTOSI-
J10Ch 26 HOs10ps1. K yuacTHMKAM C IpMBETCTBEHHBIMU CJI0-
Bamu obpatuiuck akageMuk PAH A. M. AcxaboB 1 Bpuo
nupektopa MHcTUTyTa reosioruu K. I.-M. H. 1. H. Bypues.
OHU OTMETWJIM, YTO €XEromHoe MpoBeleHUe AaHHOM
KOH(EepeHIINM CTaI0 TpaauLIMei, TToXKeTaI HHTEPECHBIX
MOKJIaIOB, TIJIOMOTBOPHBIX TUCKYCCUI M YCIIEXOB y4acT-
HUKAaM U TOCTSIM.

3a Tpu IHS paboThl B KOH(MEPEHIIMU MPUHSIN y4a-
ctue 6osee 100 MOJIOABIX YYEHBIX, aCIUPAHTOB U CTYy-
neHToB u3 AmatutoB, ExarepunOypra, HoBocubGupcka,
Mocksbl, Cankrt-IlerepOypra, ChikThiBKapa, PoctoBa-
Ha-lony, BmammBoctoka, Tomcka um Ocmo (Hopse-
rust). YYaCTHUKU TIPEACTaBWIN 24 HaydHO-UCCIIeNOoBa-
TeJbCKUE, YIeOHbIE U MPOU3BOJACTBEHHBIE OpTaHU3AIUN
Poccuu u 3apybexnbsi. bonee 45 crareit omy0JMKOBaHbI
B COOpHMKE MaTepuajioB KoHdepeHUuU. bbuim 3aciy-
IIaHbI 35 MIEHAPHBIX U YCTHBIX TOKJIAI0B, TIPEACTABICHO
oosiee 15 CTEHIOBBIX HOKJIAIOB. B cOOOIIEHUSIX OBLT OC-
BellleH IIMPOKUI KPYyT HAyYHBIX TIPOOJIEM, CBSI3aHHBIX C

32

YETBEPTUYHOM IeOJIOTUE, U30TOITHOM T€OXPOHOJIOTUEM,
WHXEHEPHOM T'€0JIOTUEN, IMTOJIOTUE U CEIMMEHTOIOT -
eii, metporpadueii, ctparurpadueii, reogorueii HeHTH U
raza, reoxuMmuei, reo(u3uKoN, NajJeoHTOJOTUe, MUHE-
pajiorueit U perMoHaJIbHOW reoJIOTUe.

ExxeronHo B KOHGMepeHIMU ¢ IUIEHaAapHbIMU JIeK-
UMM (B KayecTBE 2JIEMEHTOB HAy4yHOM IIIKOJbI) y4a-
CTBYIOT KaK MOJOIbIE TaK U 00Jiee OIBITHBIE YYCHBIC.
B 3TOT pa3 ¢ miIeHapHBIMU OOKJIaJaMH 10 MUHEpPaIo-
TUM, T€OJIOTUU, TTAJICOHTOJOTUU U SKOHOMMKE BBICTYIH-
JIU Beaylue cneuuanuctel: a. r.-m. H. T. I. [lymunosa,
K. I.-M. H. A. B. Xypasnes, k. r.-M. H. O. B. ¥Ynopatuna
(UT ®U1LL Komu HII YpO PAH, CuIKTBIBKAp) ¥ K. 3. H.
M. M. CreipoB (MCOudI1C ®UIl Komu HLI YpO PAH,
CBIKTBIBKAp).

MHorue nokjaabl, 03By4YeHHbIe Ha KOH(EepeHLUH,
ObUIM TIOCBSIIIEHBI MCCIENOBAaHUIO OOBEKTOB apKTUYe-
CKoIt U cybapkTuueckoit 30H TumaHo-CeBepoypaibCKOro
pervona u Ilait-Xos. Ilpu aTom reorpadusi pacrnoyno-
XKeHUs1 0OObEKTOB HMCCIeAOBaHUII He Oblla OorpaHUuYeHa
Tumano-CeBepoypallbCKMM CeTMEHTOM M BKIJTIOYasa Ta-
Kue Jiokauu, Kak 3anaaHas Cubups, [Tpubaiikaibe, mo-
snyoctpoBa Koabckuii 1 KaHuH.

Jlyamume noknanasl — H. 1. Makcumenko, U. A. Tle-
posckoro (MI' ®UIl Komu HII ¥YpO PAH, ChIKTBIB-
kap), K. Il. Pa3anoBa (BCEI'EU, Canxkr-IleTepOypr),
M. C. Koponeoit (MX ®UIl Komm HII YpO PAH,
CroiktbiBKap) u O. FO. Hocopoit (I'M KHI PAH,
AnaTuTbl) — ObUIM OTMEUEHBbI AUIJIOMaMU, cepTuduKa-
TaMU U MaMSTHBIMU TofapkKaMu. bosbloit uHTepecC BbI-
3BaJl MHTEPAKTUBHBIM [TOKIad, KOTOPBIA Caelalu Co-

Harpaxnenne U. A. Tleposckoro (UI' ®ULL Komu HII YpO
PAH, CbIKTbIBKAp) JUILJIOMOM 32 YUYW TOKJIAI

Rewarding I. A. Perovsky (Institute of geology FRC Komi SC
UB RAS, Syktyvkar) with a diploma for the best report
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WurepakruBHas yacth gokiaga P. B. Yepssikona,
1. K. Ilepnona, A. I. KonHoBa «Mcnosib3oBaHue
TEXHOJOTUM  TEOJIOTMYECKOM  JTOKYMEHTALIMKU
SHERPA Ha MOOMJIbHBIX YCTPOICTBaX MpU MpPO-
BeneHun nmnoJieBbix pador» (BCEIEM, Cankr-
I1eTepOypr)
The interactive part of the report by R. V. Cher-
vyakov, D. K. Perlov, A. G. Konnov Use of
SHERPA geological documentation technology
on mobile devices during field works (VSEGEI, St.
Petersburg)

tpynHuku BCEI'EW  (Cankr-IletepOypr)
P. B. Yepssiko u A. I. KonHo. CoobuieHue
MPEACTABIISIO TEXHOJOTUM TeOJIOTMYECKOM
JOKyMeHTauuu Sherpa 11T MOOMJIBHBIX YCTPOMCTB MpHU
[POBEJICHMUH IOJIEBBIX Pa0OT U COCTOSIO U3 ABYX YacCTeii:
Mpe3eHTAlluN M MHTePAKTUBHOM YaCTU C TJIAHIIeTaMU B
Mysee um. A. A. YepHoBa. IUryioMoM 3a rieHapHbI 10-
kian obu1 HarpaxaeH I. B. MraateeB (MIT ®UL Komu
HII YpO PAH, CrikTbIBKap).

B mocnenHuit neHn (28 HOSIOPST) MPOILIO BBIC3THOE
3acelaHKe, Ha KOTOPOM COCTOSLIOCH OOCYXIeHMe Hanbo-
Jiee BaXXHBIX W CIIOPHBIX BOIIPOCOB KOH(MepeHIINH, ObLIa
MPOBe/IeHa reoIornieckast BAKTOpUHa.

IIvpoxkuii nrana3oH HaIpaBJIEeHUI MCCIeI0BaHUI
M ux reorpadusi, HECCOMHEHHO, CIIOCOOCTBYIOT Hay4HO-
My POCTY M IOBBILICHHMIO IMPOMECCUOHAIBLHOIO YpPOB-
HSI YYaCTHUKOB KOH(EpeHLUU, a B MEPCHEKTUBE BEAYT

I Wep,

K PacIIMPEHUI0 BO3MOXHOCTEM MEXIMCLUMIUIMHAPHO-
ro COoTpyaHMYecTBa. BaxXHO MOHMMATH, YTO MOAOOHBIE
MEPOIIPUSATHST TIPOBOIITCS B TIEPBYIO OUepedb C ILEIbIO
oOMEHa OIBITOM MEXKIYy MOJIOOBIMU YUCHBIMU, a TaK-
K€ BOBJIEYCHUSI MX B IPOIIECC peajn3aliuy UCCienoBa-
HUI 1 pa3pabOTOK MO MPUOPUTETHBIM HAyYHBbIM HaIpaB-
JIEHUSIM HayK O 3eMJie M CMEXHBIX HayYHbIX 00JIacTei.
EnuHoriaacHo ObLIO IPUHSTO pPELIEHME O IIPOBEICHUU
ceayIoleil HaydHo#l KoHdepeHIUn «CTpyKTypa, Belle-
CTBO, ucTopus Jutocdepbl TumaHo-CeBepoypaabCKoro
cerMeHTa» B HosiOpe-aekadpe 2020 rona.
K. 2.-m. n. A. Buxomp,
K. 2.-m. H. A. Ilromuuwin
®@omo A. llladpuna

YuacTHUKM yTpeHHero 3acenanusi (27 Hosiopst) KoHdepeH1mu «CTpyKTypa, BelllecTBO, ucTopusiiuTochepsl TumaHo-CeBepoypaibCKOTo
cerMeHTa»

Participants in the morning session (November 27) of the conference “Structure, substance, history of lithosphere of Timan-Northern
Ural segment”
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Y HCTOKOB OTKPLITHA @NIOOPHTOBOH NPOBHHLNM
[k 90-nemuio Tanumel Anexcangposdbl Mapkosoi)

AT THE ORIGINS OF THE FLUORITE

PROVINCE DISCOVERY
[on the occasion of Galina Aleksandrovna Markova's
90t Anniversary)

On November 7, 2019, Galina Aleksandrovna
Markova, a Winner of the USSR Council of Ministers
Prize, veteran of labor and war, who worked at the
Institute of Geology Komi SC UB RAS for more than
30 years, marked her 90th Anniversary.

7 Hos6pst 2019 1. ormedaer cBoit 90-JIeTHUIT 100U-
Jgeii Tanuna AnekcaHapoBHa MapkoBa, BeTepaH Tpy-
na u Benukoit OTeyecTBEHHOU BOIHBI, MpopabdoTaBIIas
B WMHctutyte reosoruu Komu HIL YpO PAH 6onee 30
qet. Kak rosopun akagemuxk H. I1. FOumikuH, oHa ctana
«repBbIM B Pecriyonuke Komu npodeccroHaabHBIM (Qu-
3MKOM, HEIOCPEACTBEHHO peIIaBIINM MUHEPaIOruIe-
CKMeE 3aIaur».

PaboTbl, BbIMOJHSIEMbIE HA CThIKE HayK, JAIOT TO-
poii HEOXMIAHHbIE, WHTEPECHBbIC PE3yJIbTaThbl, MOSIBIISI-
IOTCSl HOBBIE TOAXOIbl K MCCAENOBAHUIO TpPaaUIMOH-
HBIX 00beKTOB. Tak, I'annHa AnekcaHIpoBHA BIIEpBLIC B
WHCcTUTYTE Te0IOTMH BHEAPHUIA B TIPAKTHUKY ONTHYECKYIO
MK-creXTpocKonuoo, JTIOMHHECICHTHBIE (B TOM 4YHC-
JiIe PEHTIeHOJIOMUHECLIEHTHBIE), paIuallMOHHbIE METO-
nbl. OHM SIBWJIMCH BaxKHEWIIIEN COCTaBHOI YacTblO TEMa-
TUYECKUX MCCJENOBAaHUMN TIPU OLIEH-
K€ ONTUYECKOTO ChIPhS XPYCTATIEHOC-
HBIX MecTopoxXaeHuit [TpumonsipHoro
VYpana, ¢mooputa Ypanbscko-Hoso-
3eMeJIbCKON  MpoBUHLIMKU. Pabora
I. A. MapkoBoii Bcerna Oblia TECHO
CBSI3aHA C INIPOU3BOACTBEHHBIMU Op-
TaHM3AIUSIMU, TTPOBOAUBIIMMU pa3-
BEIKY M ITOOBIYY MHHEPATbHOTO ChI-
phs («CeBepKBaplICaMOIIBETEI» ),
MPOMBIIJIEHHBIMU  TIPEIITPUSI TSI -
MM, 3aHUMAaBIIUMMUCS BBIITYCKOM TO-
TOBO# onTrUueckoit Texuuku (JIOMO
um. B. U. JlenuHa, 3aBoa «KpacHbIit
Turant», npearnpustrss MUHOOOPOH-
npoma) u ap.

B 1982 r. B KOJUIEKTMBE aBTOPOB
(B T. 4. u3 MHCcTUTyTa reosorun Komu
¢unuana AH CCCP: H. I1. FOmkuHa,
A. ®. Kynna, 0. H. Pomamikuxa)
3a paboTy 110 OOECIEYEHUIO ONTU-
YecKOl M OOOPOHHOU MPOMBIIILIEH-
Hoctu CoBetckoro Corws3a U CTpaH
CBB MoHokpuctauiamMmu (QTOPUCTO-
o KaJbliUsl 0CO0O BBICOKOIO Kaye-
CTBa B pe3yJbTaTe OTKPBITUS, U3yde-
HUS U OCBOCHUSI YHUKAJIBHBIX pa3HO-
CTell IPUPOTHOTo (hII0OpHTa, paspa-

3

Fe— Y

«Dnpdpyc npeno MHow», 1973 1.

«Elbrus in front of me», 1973

OOTKM HOBBIX MPOMBILIJIEHHBIX TEXHOJOTUI U CO3AaHue
Ha HUX OCHOBE HOBBIX TUIIOB MPUOOPOB U TEXHUUYECKUX
ycTpoiicTB l'annHa AjekcaHIpOBHA CTajla jlaypeaToMm Ipe-
mun CoBera MunuctpoB CCCP.

Takke ObUIM TpoOBeACHbI OOILIMPHbIE KOMILIEKC-
Hble uccleaoBaHus (utoopuTa OOJATapcKMX MeCTO-
poxaenuii. McciaemoBaHusi KOJJIEKTHBAa aBTOPOB (aB-
topel: H. TI. FOmkun, A. M. Acxabos, I. A. Mapkosna,
M. H. KoctoB, M. H. Manees, H. I. 3umapos,
b. I1. 3umaposa) o Teme «Pa3padboTka u IpuMeHEHNE HO-
BbIX TTPOrHO3HO-TIOMCKOBBIX METOA0B Ha OCHOBE OTKPbI-
TUSI 3BOJIIOLIMOHHON 3aKOHOMEPHOCTU MMHepasiooopa-
30BaHus» ObUIM TpeacTaBieHbl Komuccuu mo cotpyn-
HuuyectBy AH CCCP u bonarapckoit
AH. D1or Tpynm B 1988 1. OBLT OT-
meueH Ilpemueit AH CCCP u AH
Bonrapuu. Ha ocHoBe pa3paboTok
ObUIM TIOJyYEHbl COBMECTHBIE CO-
BETCKO-00/JTapCKUe aBTOPCKUE CBU-
netenbcTBa: «CIOCOO OLIGHKM Kaue-
CTBa MPUPOTHOTO (hI0OpUTa» (aBTO-
per: H. I1. FOmxkuH, I. A. Mapkosna,
H. B. Bonkosa, b. II. 3unaposa,
M. H. Manees), 1985 r.; «MeTon KOH-
TpOJsI OJHOPOAHOCTU MPUPOJTHOIO
¢mooputa» (aBrophl: b. I1. 3unaposna,
H. T. 3upmapos, I. A. Mapkosa,
H. I1. IOwkuH), 1989 r.

Bot nuib HEKOTOpbIE U3 Hayd-
HbIX paboT, MOATOTOBJIEHHBIX MTPU HE-
nocpeactseHHoM yyactuu I. A. Map-
KOBOWA:

* Owkun H. TII., Pomamkun
0. H., MapkoBa I. A. ¥Ypanbcko-
HoBo3zemenbekast hiroopuToHOCHas Po-
BuHLMs. JI.: Hayka, 1982. 220 c.

e KOwxkun H. I1., Boakosa H. B.,
Mapkosa I. A. Onruyeckuii (GIrOOpUT.
- M.: Hayka, 1983. 134 c.

* Mapkosa I. A. HoBble meTonbl
OLCHKM IIJIaBOYHOTO CbIpbd XpycCTallc-

34
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Ha IlepBomaiickoii memoHctpauuu ¢ M. B. 3amnopoxiieBoi,
1985 .

At the May Day march with 1. V. Zaporozhtseva, 1985

HocHbIX MecTopoxaenuit / Komu dumman AH CCCP, Boim. 4.
ChrIKTBIBKAp, 1975. 49 c. (HayuHble peKOMeHIalMu — HaApOAHO-
MY XO3SIICTBY).

» IOmxwun H. I1., Bonkosa H. B., Mapkosa I'. A. [IporHos
KadyecTBa ontudeckoro ¢wooputa / OtB. pen. B. I1. Iletpos.
CriktbiBKap: Komu Hayunbiit ieHtp YpO AH CCCP, 1988. 20 c.
(HayuHble pekoMeHIauu — HAPOIHOMY XO3SICTBY).

* IpuropneB JI. Il., bykanoB B. B., Mapkosa I. A.
CHHXpOHM3A1IMS MPOLIECCOB KPUCTATU3ALMU 110 30HAJIbHOCTH
kpuctauioB // JAH CCCP. 1969. T. 185. Ne 5. C. 1129—1133.

* bykaHoB B. B., Mapkosa I'. A. K Bornpocy o abimMuaToit
¥ IIUTPUHOBOW OKpacke rpupomHoro kBapua // JAH CCCP.
1969. T. 187. Ne 3. C. 645—647.

» I'puropses /1. I1., Mapkosa I'. A. oTomMeTpHuuecKoOe uc-
cJiefoBaHUe 30HAIBHOTO U CEKTOPUATBHOTO CTPOSHUST MyCKOBU -
ta // [pobnemsl kpuctautorpadumn: C6., mocssieHHbII §0-J1e-
tuto akanemuka H. B. benosa. M.: M3n-Bo MI'Y. C. 171—178.

» I'puropses /1. I1. Paccyxnenus o munepanoruu / Pen.-
coct. I A. MapkoBa. CeikTbiBKap: [eonpuHT, 1998. 88 c.

Vke mocie BbIXoAa Ha 3aCIyXKeHHBI oTAbIX [anmnHa
AJekcaHApOBHA TTPOBOAMIIA OOJIBIIYIO pabOTy T10 perak-

H. M. Bonbmakos u H. I1. FOmkuH no3apasisior ¢ 80-1eTrem,
2009 1.

N. M. Bolshakov and N. P. Yushkin congratulate with the 80th
Anniversary, 2009

LIMOHHOM TTOATOTOBKE HAYYHBIX TPYAOB IO 3aJaHUIO aKa-
nemuka H. I1. FOmknna.

lanmHa AnrekcaHapoBHA OUYE€HB LIEHUT CBOMX KOJUIET,
C KOTOPBIMU paboTaia B MPOIIIbIe Toabl. B 0qHOI 113 cBO-
MUX KHUT OHA MUILET: « Bceraa Oblj1a M ocTaloch 0arogap-
HOI1 cynbbe, YTO OHa MpUBeJIa MEHSI B KOJUIEKTUB TaJlaHT-
JIUBBIX, YBJICYEHHBIX CBOEI paboTOl Nojaeit, Oiarogapio
MX 32 BHUMaHHeE, TTOMIEPXKKY, 32 HaIllM OOIINE YCIIeXU 1
MOCTIDKEHUSI B MCCIIEHOBAHUSIX MMHEPAJIbHBIX OOraTcTB
Hamrero Komu kpasi. MHe oueHb 10pOru CJIoBa, CKa3aH-
HbIe KOraa-To, eulé B najékom 1984 rony, kK moemy 55-e-
THUIO W 3allMCAaHHbIE B TPAAUMLIMOHHBIH anb00M Hallel Jla-
o6opatopun [TuOBM. DTO U CTUXM, U LIYTJIUBbIC TIPU3HA-
HUSI, KOTOPBIE SI XpaHIO C OOJIBbIION CEpASYHOM TEIJIOTOM.
Kakne uymecHble crpoku Hamumcanu Bamepuit Cumaes,
Anekceit Uesnes, [1érp FOxTaHoB, bopuc OcTaleHko, 1a
1 BCe ApYyTHe MPWIOKUIN PYKY K 3TUM IIeIeBpaM ApyxKe-
CKOI'0 BHUMaHMUSI».

Oco00 1ieHHy10 TaMaTh [annHa AnekcaHapoBHa Xpa-
HHUT O CBOMX YUUTEIsIX — Ipodeccope JICHMHTpaacKoro

90-setne B Kpyry apy3eit,kosuier u poaHbix. CneBa Harnpapo: A. 1. Kapmanos, JI. H. boxecko, JI. C. Kouea (1oub), M. B. TeueH,
C. K. Ky3nenos, I'. A. Mapkosa, A. M. Acxa6os, O. C. MapkoBa (104b)

The 90th Anniversary among friends, colleagues and relatives. From left to right: A. P. Karmanov, L. N. Bozhesko, L. S. Kocheva
(daughter), M. V. Getsen, S. K. Kuznetsov, G. A. Markova, A. M. Askhabov, O. S. Markova (daughter)
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ropHoro nHctutyta JImutpuu IlaBnoBuue I'puropnese,
o Hukonae [IlaBnoBuue IOmkuHe, ee Hemocpen-
CTBEHHOM pYKOBOAMWTENE I10 (IIOOPUTOBOM TeMaTH-
ke. IlompepxuBaeT cBsI3b ¢ BanentuHoii bykaHOBOIA,
EBrenueit byiyesoit, Jltonmunoit BaBuioBoit — moue-
pbio Iletpa [lerpoBuua BaBuiosa, ObIBIIETO NIpeacenaTe-
s Ipesuanyma Komu ¢punmnana AH CCCP, B nocneny-
o1ieM pekropa TUMUPSI3EBCKOM CEIbCKOXO03SIMCTBEHHOM
akamemuu, npe3ugenta BACXHWJI, ¢ koTopbIM TTepenii-
CBIBaJIaCh MHOTHE TOMIHI.

B nenb 90-netHero o6unes laanHe AnekcaHapoBHE
MapkoBoii ObIJIO OYeHb NPHSITHO IOJYYUTh TO3/pa-
BUTEJIbHOE TIMMCBMO ¢ Toanuchio [Ipesumenta P@®
B. B. [1lytuHa, moxenaHus v MoJapku OT aAMMHUCTPALIUU
r. CeikThiBKapa, Macturyra reonorun Komu HII, mouer-
Horo mpe3uneHTa CBHIKTBIBKAPCKOTO JIECHOTO WHCTHUTY-

ta H. M. Bonbimiakosa, ucarens C. 5. [Togoabckoro —
IIaBHOTO  pelakTropa  aJbMmaHaxa  «JIuTepaTypHBI
KucmoBonck», rue peryiasipHO MyOJIMKYIOT €€ JINTepaTyp-
HBIE TPOM3BEICHUS — paccKasbl U cTuxu. [Tpumum ¢ mo-
3IpaBJICHUSIMU IPY3bsI U KOJIJICTH BO TJIaBe C aKaIeMUKOM
A. M. AcxaboBbiM. BceM nm lamnHa AnekcaHnpoBHa rme-
penaeT cepAeuHyIo 06JaroqapHoOCTb.

Mapky TBeHy NpUHAIJIEXUT 3aMedyaTeSIbHOE BbI-
ckas3piBaHMe: «Bo3pacT — 3T0 TO, UTO CYIIECTBYeT B Ha-
mwmx MbIcTIX. Eciu o Hem He mymaeTe — ero HeT». [anmHa
AJtekcaHIpOBHA XMBET UMEHHO TaK, He J[yMasi 0 BO3pacTe
W MIPOAOJTKAsK YAUBIIATHCS U PAIOBAaThCST KU3HH.

Ot Bceil aymum mnosapabisgeM ngoporyio l[anuHy
AJeKCaHIPOBHY CO CJIaBHBIM oOuiaeeM! 310poBbs, 3100-
POBBSI, 3MOPOBBS I MHOTO HOBBIX pagocTeii!

Peoarxuus Becnnurca

CYIbbA TEDNOTA
[k 100-nemur co gua poxgenus H. H. Kysbkoxosoi)

GEOLOGIST’S DESTINY
(on the occasion of N. N. Kuz'kokova's 100 Anniversary)

November 23, 2019 marks Stratigraphy Resear-
cher Nina Nikolaevna Kuz’kokova’s 100th Anniversary.
Life by Kilometers book, prepared by the staff of the
Institute of Geology, including employees of previous
years, was published for this event. Vestnik presents
the materials of the book in this article.

23 Hosi0ps 2019 roga ucnoanunaoch 100 et co nHSA
poxneHust ydeHoro-crparurpada Hwunbl HukonaeBHBI
Ky3bkokoBoii. K 3ToMy cOOBITMIO BBHINMylIEHAa KHUTa
«<Ku3Hb KrujioMeTpamMu»”, MOATOTOBJIEHHAs COTPYIHMUKA-
mu MHCTUTYTA Teojioru. Matepuaibl KHUTH Beciinuk VC-
MOJTb3YeT B HACTOSIIIEN CTaThe.

ToBopst 0 HayyHoIt nestenbHOcTM Hunbl Hukomnaes-
HbI, HECCOMHEHHO, CJIEYeT TIOMHUTD O €€ OTPOMHOI Hay4-
HO-OpraHM3allMOHHOM paboTe, KOTOPYIO OHA BBIMOIHS-
JIa Ha IPOTSDKEHUM IBAIIIATH JIET B KAUeCTBE YIEHOTO Ce-
kpetaps [pesunnyma Komu dmwmara AH CCCP, o Tom
BKJIaJie, KOTOPBIl OHa BHecla B cTaHOBAeHUe Komu du-
Juana AH CCCP kak KpymHOTo Hay4YHOTO yYpeXkIeHUs —
¢dopnocta Axkamemuu Hayk CCCP Ha EBponeiickom
CeBepo-BocToke cTpaHbl. Jlageko He KaxaoMmy yaaeTcs
COBMellaTh HAayYHO-OPraHMU3aTOPCKYI U OOJIbIIYI 00-
IIECTBEHHYIO ACSITEIbHOCTh C HAYYHBIMU UCCIICAOBAHMSI-
MM, TPEOYIOIIMMHU TPOBENCHUST SKCITEANIININ B OTHATIEH -
HBIX M HEPEIKO TPYTHOMOCTYITHBIX palioHaX YpalbCKOTO
CeBepa.

Hwuna HukonaeBHa KysbkokoBa poauiach B ChIK-
TeIBKape 23 HosOps 1919 1. B cembe yumteneit. Ilocne
OKOHYAHMS IIKOJbBI, JIETKO IPOMIS TOBOJIHLHO OOJIBIION
KOHKYpPC, TIOCTyIMJIa Ha TIeoJIoro-pa3BefoyHOe OTelie-
Hue HoBouepKaccKoro MHAYyCTPUAJIbHOTO MHCTUTYTA.

* H. WU. bpssnuanunosa, A. M. ITeictun, E. I1. Kanu-
HuH. XKusHb kmtomerpamu. CeIKThIBKaAp, 2019. 118 ¢. + 56 ¢.
LIB. BKIJIL.

M. B. ®umman u H. H. Ky3bkokoBa, 1940 r.
M. V. Fishman and N. N. Kuz'kokova, 1940

BoiiHa He nayia BoBpeMsl 3aBepllUTb yueOy. TolbKo
B nioHe 1946 r., monyuus ornyck, H. H. Ky3bkokoBa Bble-
xana B HoBouepkacck 11 3alumuThl aurioMa. 24 ¢gpespans
1947 1. ei1 6pUIa MpUCBOEHA KBaaM(UKAIIMsI TOPHOTO MH-
JKeHepa I10 CIELNaIbHOCTH «I€0JIOTHS U pa3BeIKa MECTO-
POXKIEHUI TTOJIC3HBIX NCKOTIAEMBIX».

Bepnysuuch B CeikteiBKap, H. H. Ky3bkokoBa nocty-
nuiaa Ha padoty B Otnen reosorun basel AKageMuun Hayk
CCCP B Komu ACCP Ha g0/KHOCTh MJIAJILIErO HAy4HOTO
corpynHuka. C 1947 mo 1950 rr. Huna HuxonaeBHa pery-
JIIpHO BhIe3xXaja B akcrienuunu. C 1950 1. Havasa aeTaib-
HOe M3y4YeHUe CTpaTurpacyy M JIMTOJOTUM HIDKHETICPM-
CKUX OTJIOXEeHUIt B OacceiiHe cpenHeil [leyopsl Ha 3aman-
HOM cKJIoHe Ypasa u B [Ipenypaibckom KpaeBoM ITporuoe.

Bo BpeMsi HECKOJbKMX 3KCIEIUIIMI OHa AeTaJbHO
omnucajia MHOTOYMCJICHHBIE pa3HOdalalbHbIC pa3pe-
3bI HUDKHEH IIepMU, OIKcaia KepH O0OJIBIIOro KOJUYeCcTBa
OypoBBIX CKBaXWH. OTHOBpEMEHHO COCTaBWJIa KapThl
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[Mpunonsipueiit Ypan, p. [lonuepem B yctbe p. M. Emenb, 1948 1.

Subpolar Urals, the Podcherem River in the mouth of the Emelya
River, 1948.

Cnesa HanpaBo: B. H. Eces, b. A. Tonnun, A. U. Enucees
u H. H. Ky3bkokoBa, 1958 1.

From left to right: V. N. Esev, B. A. Goldin, A. 1. Eliseev and
N. N. Kuz'kokova, 1958

re0JIOTMYEeCKON M3YYeHHOCTU CEBEPO-BOCTOKA €BPOTIEH-
ckoit yactu CCCP, a mo3xe — KapThl MOJE3HBIX UCKOIa-
embix Komu ACCP, BriepBbie 0nyOJIMKOBaHHbIE.

BoironHsist Oosblnyio paboTy B IIpe3uMauyMe, OHa
npoaoJrKajia HaydHble ucciaenoBanus. B 1971 r. BepHyIach
Ha paboty B MHcTUTyT reojsoruu. B 1973 r. ycreiHo 3a-
IIUTWIA KaHIUIATCKYI0 AuccepTannio «HukHenepmckue
OTJIOXKEeHUsI paBoOepexbs cpeaHeit [Tevoprbi».

ITo pesynsratam uccnenosanuii Hunoit HukomnaeBHoit
JIMYHO U B COABTOPCTBE OBUIO HAITMCAHO 0KOJI0 90 HayIHBIX
pabot, u3 KOoTopbix Gojiee 60 omyoiMkoBaHO. B mx umc-
Jie MmoHorpadusi «HwxkHenepMcKkre OTI0XEHUST CpelHei
ITeuopsi» (1976). Kpome Toro, H. H. Ky3bkokoBa ygacTBo-
BaJla B HaMMCaHUM KpyMHoOI MOHorpaduu «Ieoornueckoe
cTpoeHue U Toje3Hbie uckoraemoie Komu ACCP» (1953),
B moaroroBke «Armaca Komu ACCP» (1964), B KoTO-
PBIif BOIIIJIa COCTaBJICHHAs €10 KapTa IOJIE3HBIX MCKOITae-

80-netue A. A. UepHoBa, 1957 1.
A. A. Chernov's 80th Anniversary, 1957

e

Pabouee coemnanue. Crnea HarpaBo: B. A. ButsizeBa, B. A. Cop-
BauéBa, . B. 3ab6oeBa, H. H. Ky3bkokona, JI. 1. Cypuna, 1958 1.

Working meeting. From left to right: V. A. Vityazeva, V. A. Sor-
vachyova, I. V. Zaboeva, N. N. Kuz'kokova, L. I. Surina, 1958

1970-e rr., . Coun / 1970s, Sochi

MBIX PECYyOJIMKU, B U3AAHUU «ATjaca TUTOJOTO-Iajeore-
orpapuuecKux KapT CeBepO-BOCTOKA €BPOIEICKON YacTu
CCCP» (1972), cocTaBuB JUIsl HETO YEThIPE KapThI.

C 1945 r. Huna HukomaesHa 6buta wieHoM KITCC
U HECKOJbKO JIET M30Mpanach KaHAUAATOM U WICHOM
CriktbiBKapckoro ropkoma u Komu ookoma KITCC. Cam
(hakT M30paHMsI B COCTaB BBICIIMX MapTUHHBIX OPraHOB
TOPOACKOI M pecnyOJIMKaHCKOW MapTUHHBIX OpraHu3a-
LI, B KOTOPBIX OHA MPAKTUYECKM TIPEACTaBsiia Hay-
Ky, SIBIISUICSI TIpU3HAHWEM BBICOKOTO aBTOpUTeTa HWHEBI
HukoraeBHBI KaK 4eI0BeKa M OOIIICCTBEHHOTO IESITEIIS.

31
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H. H. Ky3bkokoBa Oblj1a y10CTO€HA IMTOYETHOTO 3Ba-
HUs «3aciIy>KeHHBII AesiTe/b HayKu U KyJbTypbl KoMu
ACCP», HarpaxneHa MeIalIsiMu: «3a T00JICCTHRIA TPYO
B Benukoit OtedecTBeHHOU BoitHe 1941—1945 TT.»,
«3a n1obaecTHBIN Tpya B o3HaMeHoBaHue 100-1eTus co
nHs poxaeHus B. U. JlenuHa», «BetepaH Tpyaa», moJy-
qujia Meaaib U HECKOJILKO JUILIOMOB BbhIcTaBKM 10CTH -
KeHuit HapogHoro xossiictBa CCCP, moué€THble Tpa-
moTH IIpesuanyma BepxoBHoro Coseta u CoBeTa MU-
HuctpoB Komu ACCP, ookoma KITCC u IIpe3nanyma

AH CCCP, CrikreiBKapckoro ropkoma KITCC u ropu-
CITOJIKOMA.

B 1965—1970 rr. oHa OblLia Ipe3uaeHTOM Maioi
aKaJeMUM IIKOJIBHUKOB T. CBIKTEIBKApa M IIpeiceaTeaeM
KoopanHallmoHHOTO coBeTa 10 paboTe MaJIbIX aKaJgeMUii
Pecniyonuku Komu, B 1956—1972 1. — 3amectutesieM
npejacenaTesiss KeHCOBETa PeCyOJIMKY U IIpeaceaaTeieM
keHcoBeTa I. CBIKTBIBKapa. 3a padboty B Majioii akageMuu
Harpaxziajaach rpaMotaMyu MUHKUCTEPCTBA IIPOCBELIEHMUS
PCOCP n LIK BJIKCM.

NAMATH A. . KYHIA
(k 80-nemum co gha poxgenus)

REMEMBERING A. F. KUNTS
[on the occasion of his 80 Anniversary)

A. F. Kunts was a major specialist in the field of
experimental modeling of natural processes of mineral
and ore formation. He published more than 100
scientific works, including seven large monographs.
He was the author of a number of inventions awarded
with medals of the VDNKh and other exhibitions. In
1981, together with a team of authors, he was awarded
the USSR Council of Ministers Prize.

4 Hos16ps 2019 roga ncnonHuiaock 661 80 JeT rIaB-
HOMY HayYHOMY COTpyIHUKY MHCcTHTyTa Teosorun Komu
HII YpO PAH noxropy reojoro-MuHepaJorniecKux Ha-
yk Anaromuio @Depoposuuy Kyniy. K ero 60-ierHe-
My [00uMJIel0 MHOIO ObLI HamucaH odyepk «BTtopoe abixa-
HUe», KOTOPbIIl 3aKaHYMBAJICS ClioBaMU: «f yBepeH, 4To
AnHaronuii @egopoBuY ellle He pa3 YAMBUT HAC CBOMMU
WU3SIITHBIMU 3KCIIEPUMEHTAMHU. ¥ HEro MHOTO MHTepec-
HBIX UIIEi 1 TIepCIIeKTUBHBIX 3a/1a4, a B «“KyHir-kamepe”
ele OyayT HOBBIE OTKPBITHsI». K coxkajleH0, 3KU3Hb pac-
nopsiauiIach Mo-ApyroMy. Yxe Oosbme 10 jeT ero Her
¢ Hamu, a «KyHII-Kamepa» B 3aIlyCTCHUMU.

Kak roBoputcs, BpeMs poXIaeT CBOUX TI€pOEB.
A. @. KyHII — HarJsiIHbIE IIpYMeEp 4eJIOBeKa, OKa3aB-
1erocsl B HYXXHOE BpeMsi B HY>)KHOM MecTe. A 3TO Bpe-
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A. @. Kynir, 2006 t. / A. F. Kunts, 2006

MSI 1 MECTO, KaK M JIJIT MHOTUX M3 Hac, OBUIO CBSI3aHO C
H. I1. FOmknHbIM. AHaTOIMIF DenopoBUY OBLT CPEIV TIep-
BBIX COTPYIHUKOB B OPraHU30BaHHOI UM M CTaBIlIeil 3Ha-
MEHMTOM 1a00paTOPUU TEHETUYECKOI U DKCIIEPUMEHTAb-
HOIl MmHepajmorun. IMEHHO 3a pa3BUTHE SKCIIEPUMEH-
TanbHBIX MccaemoBanmit otBeuan A. @. Kynau. OH oueHb
OBICTPO cO31aJl B JJaOOpaTOpuUM CrelralbHbIA OJIOK ISt
9KCIEePUMEHTAILHOIO MOJEIUPOBAHUS MPOLIECCOB MUHE-
pano- u pynoodpa3oBaHUs. BblIM HayaThl SKCIEPUMEH-
ThI TI0 CUHTE3y KPUCTAUIOB B TUAPOTEPMAIbHBIX YCIOBH-
SIX. YK€ B TIepBbIC TOIBI UM OBUIM ITOJYICHBI PE3YIIBTaThI,
KOTOpBIe HAIUTA IMUPOKOE TPU3HAHME Y CIICIIUAIMCTOB.
o cux TTop He TTOTePsUIA aKTYaTbHOCTH €T0 9KCIIepUMEH-
Thl M0 PACTBOPEHUIO U pereHepalyy 1apoB (GIoopuTa.
CoBepllIeHHO HEOXXKUIAHHbBIC Pe3y/IbTaThl ObUTM MOJYyYeHbI
B 3KCIIEPUMEHTaX 10 PACTBOPEHMIO MPOTSKEHHBIX BEPTH-
KaJbHO OPMEHTHPOBAHHBIX IUIACTUHOK B THUAPOTEPMATIhb-
HBIX YCJOBUSIX, KOrna ObLI0 OOHApYXKEHO SIBJIEHUE OIHO-
BPEMEHHOTO PacTBOPEHMST BEPXHUX YJACTKOB TUIACTUHOK
MpU pereHepalvu HIDKHUX. De3ycioBHO, ciemyeT Mpu-
3HaTh KJACCMYECKUM CO3MAaHHBIII MM MOJEIbHO-TECTO-
BBII METOA M3y4YeHUs] TUAPOTepMalbHO-MeTacoMaThye-
CKOT0 MUHEpayooopa3oBaHMsI. DTOT METOM, ObUT YCITEIITHO
WCTIOB30BAH TSI OLIEHKU MMOTEHIIUATIbHON PYTOHOCHOCTH.
Okazayioch, 4TO 10 CTETIEHUW 3aMeIleHMs TIOPOJl B DKCITe-
PUMEHTaX MOXHO IIPOTHO3MPOBATh TMEPCHEKTUBBI TeX
WJIA UHBIX TOPU3OHTOB KapOOHATHBIX Touil. MHTepecHO,
yto cruenaHHble A. ®@. KyHlleM Ha OCHOBE 3KCIIEpUMEH-
TOB OLICHKN (DM3UKO-XMMUICCKUX YCIIOBUIT 00pa30BaHUS
CcTpaTU(GOPMHBIX MECTOPOXIeHUI (urooputa, OapuTa,




DVestni |G Komi SC UB RAS, November, 2019 r., Ne 11 &

CBMHIIA, IIMHKA B KApOOHATHO-TEPPUTEHHBIX TOJIIIIaX OJie-
CTSIIIE TTOATBEPIUINCH TCOIOTMYECKUMU TaHHBIMU.

A. ®. KyH11a XOpOI1II0 MOMHST He TOJIbKO B MHCTUTYTE
reoJIOTUU U APYIMX UHCTUTYTaX KoMU HaydHOro LeHTpa.
OH aKTMBHO COTpyIHHMYAN ¢ KoJjuieramMmu u3 MHcTUTyTa
SKCIIEpUMEHTAbHOI ~ MUHEpaJoruyd, reojioraMu U3
bonrapuu, B coaBTOpPCTBE ¢ KOTOPHIMU MM HaIMCaH lie-
JIBIA psii HAYYHBIX paboT.

A. @. KyHI1 — aBTOp ¥ COaBTOpP MHOTHUX BBITAIOIINX-
cs1 paboT, BbINMOJHEHHBIX B MHCTUTYTE reonoruu. B yact-
HOCTU, OH OBLT WIEHOM OOJIBIIOTO KOJJIEKTUBA, YIOCTO-

eHHoro B 1982 r. npemun CoBera muHuctpos CCCP
3a paboTy IO 00ECMEeYeHUI0 ONTUYECKON M 0OOPOHHOI
npombieHHocTH CoBetckoro Coro3a u crpad COB mo-
HOKpUCTa/UIaMu (GJII00pUTa 0CO00 BHICOKOIO KayecTBa B
pe3ysIbTaTe OTKPBITUS M OCBOCHUSI YHUKAIBHBIX Pa3HO-
cTeil AMIEPMHMHCKOTO MECTOPOXKICHMSI.

Mpsl nomuuMm A. @. KyH1ia Kak 4esloBeKa MHTEpeC-
HOW CyabObl, YHMKAJbHOIO MCCJIeIOBaTessI, Treojiora-
SKCIIEPMMEHTATOPa, OCTABUBIIETO CBOM 3aMETHBIN CJie]
B XKM3HU HAILIErO0 MUHCTUTYTA.

Axademux A. Acxabos

HOBBIE W3JIAHKA / NEW EDITIONS

YIIK 5+549 (470.1)

CrpykTypa, BELUEeCTBO, ucTo-
pus nutochepbl Tumano-CeBepo-
ei’l' ypanbckoro cermeHta: Marepuansl
27-1 Hay4HON KoHbepeHumun. CbiKTbiBKap:
leonpurt, 2018. 280 c.
| NCTOPHA TWTOCOEPHI

R AON B 96opHvu<ev NpeacTaBneHbl  Matepuasbl
CEIMEATA 27-1 HayyHol KkoHdepeHumm «CTpyKTypa,
BELLeCTBO, wucTopus nutocdepsl Tuma-
Ho-CeBepoypanbckoro cermenta». O6eyx-
JAI0TCS BOMPOCHI 00LLEeiA reonoruu, reosno-
rum HedTV 1 rasa, cTpaturpadum, naneoH-
TONOMMW, MUHEPANOrvK, METPONOrNK, Tex-
HOJIOrN MUHEPAJBHOTO ChIPbsi, Fe0PU3NKN.

Structure, substance, history of the lithosphere of the Timan-
Northern Ural segment: Proceedings of the 27t scientific conference.
Syktyvkar: Geoprint, 2018. 280 p.

The collection presents reports from the 27th scientific conference “Structure,
substance, history of lithosphere of the Timan-Northern Ural segment”. The is-
sues of general geology, geology of oil and gas, stratigraphy, paleontology, min-
eralogy, petrology, technology of mineral raw and geophysics are discussed.

7 | CTPYKTYPA, BEUECTBO,

YK 551.217.2:547.16

AGnoreHHble KOHAEHCUPOBaHHbIE Op-
raHuyeckue noNMMepbl B NPOAYKTax
COBPEMEHHOT0 BYJIKAHU3MA B CBSI3U
¢ npo06semoit BOHUKHOBEHUS XU3HU
Ha 3emne. CoiktbiBkap: Ul Komm HLL YpO
PAH, 2018. 128 c.

Astopbl: B. W. Cunaes, JI. . AHuKuH,
C. H. LLaHuHa n ap.

| MpuBeneHbl pesynbTarbl KOMMIEKCHBIX MC-
el C/IeJ0BAHNN BEPBbIE BbISBIEHHLIX B MPO-
[yKTax COBPEMEHHOr0 By/nKaHM3Ma “a-
CTUL, aOMOreHHbIX KOHOEHCUPOBAHHBIX Op-
FaHWYeCKUX  COEOMHEHW  (OpraHoumos),
TPaKTyIoLLMXCS kak npenbuonornyeckine Gpopmbl, 3BOMIOLMS KOTOPLIX B reo-
NOrMYECKOM MPOLLIOM MOTNIa MPUBECTU K BO3HUKHOBEHMIO XU3HU Ha 3emre.
OxapakTepn3oBaHbl MOPQONOrMs, OKPacKa, BHYTPEHHEE CTPOEHWE, TepMuye-
CKie W CMEKTPOCKOMUYECKIE CBOIACTBA, ANEMEHTHBII 1 aMUHOKMCIIOTHBIA CO-
CTaB, aCCOPTUMEHT M COLEPXaHNE MUKPO3SIEMEHTOB, U30TOMHbIA COCTaB yriie-
pora 1 a3ota. CaenaH BbIBOA O TOM, YTO aHANIOMM BbIIBAEHHBIX BYNIKAHOTEHHBIX
OpraHoMA0B MOrK MOCAYXWUTb NPEANOCHITKAMM /151 BO3HUKHOBEHWS XW3HW Ha
3emrnie He TONbKO B ryOOKOI reonorMyeckoil APEBHOCTH, HO 1 NO3aHee, BOC-
NPOW3BOAACH €/1Ba JI HE C KaX[bIM BY/IKAHUYECKUM U3BEPXEHNEM.

Abiogenic condensed organic polymers in the products of modern
volcanism in connection with the problem of the origin of life on the
Earth. Syktyvkar: IG Komi SC UB RAS, 2018.128 p.

Authors: V. |. Silaev, L. P. Anikin, S. N. Shanin, et al.

The results of comprehensive studies of particles of abiogenic condensed or-
ganic compounds (organoids), first identified in the products of modern volca-
nism, are presented, which are interpreted as prebiological forms, the evolution
of which in the geological past could lead to the emergence of life on the Earth.
Morphology, color, internal structure, thermal and spectroscopic properties, ele-

IMEPb B IPOYKTAX COBPEMERHOTD
AHN3MA B CBA3H C NPOGAEMOR
I8 WH3HN HA SEMAE

mental and amino acid composition, assortment and content of trace elements,
isotopic composition of carbon and nitrogen are characterized. It is concluded
that analogues of the identified volcanogenic organoids could serve as prerequi-
sites for the emergence of life on the Earth not only in deep geological antiquity,
but also later, reproduced with almost every volcanic eruption.

YK 550.4:552.578.2

[eoxumus HedTn M rasa, HepTema-
TEPUHCKUX TMOPOA, YrNS U roprovmx
cnaHueB: Marepuansl Bcepoccuiickoii
Hay4Hoii koHbepeHuuM. CobikTbiBkap: W
Komm HLL, YpO PAH, 2019. 152 c.

B cOopHuKe npencTaBneHbl Matepuaibl
[LOK/TafI0B MO LUMPOKOMY CMEKTpY BONPOCOB
reoXMMUW  UCKOMAeMOro  OpraHnyeckoro
BeLLeCTBa. 3aTparuBaloTCsl TeMbl COCTaBa,
MPOUCXOXAEHNS U Npeobpa3oBaHus yrie-
BOA0POA0B-61oMapkepoB, GopMUPOBaHHS
M30TOMHOrO COCTaBa Yrnepoga opraHuye-
ckoro BeluecTBa. OBCYXaalTCs BOMPOCHI
COCTaBa MCXOAHOr0 OPraHMYecKoro BELLECTBA 0CAAKOB Npu GpOPMMPOBAHUN
HeTEMATEPUHCKMX OTNIOXEHWUA, XMMWU3M PEeakumii 00pa3oBaHUs HeDTHbIX
YrNesofoposoB. MpuCcyTCTBYIOT MaTepuaibl, NPELCTaBNAIOLME HOBbIE [aH-
Hble 0 FeOXUMMM OPraHNYECKOro BELLECTBA, MUHEPANIbHON COCTaBASIOLLEN W
0COBEHHOCTM NepepaboTKu UCKOMAEMbIX YIeil.

Geochemistry of oil and gas, oil source rocks, coal and oil shales:
Proceedings of the All-Russian Scientific Conference. Syktyvkar: IG Komi SC
UB RAS, 2019.152 p.

The collection presents reports on a wide range of issues in the geochemistry
of fossil organic matter. The issues of composition, origin and conversion of
hydrocarbon biomarkers, formation of the carbon isotopic composition of
organic matter are discussed. The composition of the initial organic matter of
sediments during the formation of oil source deposits, the chemistry of the
reactions of formation of petroleum hydrocarbons are discussed. The collection
presents new data of geochemistry of organic matter, the mineral component,
and especially processing of fossil coals.

Beepoccuiickan KayuHan KondepenLua

TEOXUMUA HEDTU U TA3A,
HE®TEMATEPUHCKUX NOPOJ,
YINA U TOPIOYUX CNAHLEB

Marepuansi Kontbepentun

Opoeuy 4. 3., Ketpuc M. M., Poibusa
H. B. leoxumus TutaHa. CbiKTbiBKAD:
Ul Komu HLL, YpO PAH, 2018. 432 c.

ISBN 978-5-98491-074-3

B moHorpadvm yeTbipe YacTu: 1) TTaH B HO-
reHHbIX 06pa30BaHNsIX (MarMaTU4eckyX ropHbIX
rnopofax, MmapoTepMaIuTax, METaMoppuTax n
MeTacomaTuTax); 2) TutaH B Grocoepe (B Xu-
BOM M OPraHW4eckoM BELLECTBE, B NOYBAX, KO-
pax BbIBETPUBAHMS, BOLAX M 0CaaKax); 3) TWTaH
B FOPHbIX MOPOAAX CTPATUCHEPI (TEPPUTEHHBIX
W BYNIKAHOTEHHBIX, KPEMHUCTBIX, KapOOHATHbIX
11 HEKOTOPbIX APYTUX, @ TAKKE B YITIEPOMUCTBIX
GronmTax — YIS W YepHbIX CriaHLax); 4) TuTaH
KaK reoXMMMYECKUN MHAMKATOpP. YeTBepTas 4acTb MOHOrpaduy HEOPUIMHAIbHA —
B Hell pedepupyloTCs Pe3yibTaTkl, PaHee YXe onyb/MKOBaHHbIE B KHirax «OCHOBI
nuroxvmun» (2000) 1 «[eoxyMr4eckve MHaVKaTopbl uToreHesa» (2011), Ho 6omb-

LUIMHCTBO PE3yIbTATOB B NEPBbIX TPEX YACTSIX MOHOrPahM SIBNSIIOTCS HOBBIMM.
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Ha ocHoBaHuu cTatucTiyeckoit 06paboTkm okono 3470 BbIGOPOYHBIX CPEHMX,
oteeyaioLLyx okono 125.000 eauHUYHBIX aHANKU30B, OLIEHEHB! KNApKK TUTaHa,
TTaHoBoro moayns (TM = TiO,/Al,05) 1 HoBOro $ocdop-TUTaHOBOrO MOLY-
ns (PTM = P,05/TiO,) ANt OCHOBHBIX FPYNM FOPHBIX MOPOL, APUYEM ANIA He-
KOTOPbIX — BrEpBbIE.

BbinonHeHHast paboTa no3souia caenarb psij, BbIBOAOB, B TOM YUCIE U TAKWX,
KOTOPLIE TPEBYIOT ONPEENeHHON PEBU3NIA MPEXHNX OLIEHOK.

Yudovich Ya. E., Ketris M. P., Rybina N. V. Geochemistry of
Titanium. Syktyvkar: IG Komi SC UB RAS, 2018. 432 pp.

Based on statistical processing of ~3470 sample averages (from ~125,000
analyses), new estimations of World averages (Clarke values) for TiO,, % (and
Ti, %), and titanium module (TM = TiO,/Al,05) and phosphor-titanium module
(FTM = P,0¢/TiO,) have been calculated for main rock groups. These include
hyperbasites, basites, mesites, acidites and alcaly igneous rocks; hydrother-
malites, metamorphites and metasomatites, and some lithologies, such as ter-
rigenous, cherty, carbonates, concretions, phosphates and carbonaceous bio-
lithes — coals and black shales. The calculations allow to perform some new
conclusions in Ti-geochemistry.

lTeonorus u MuHepanbHbie pecypcbl EBponelickoro Ceeepo-
Boctoka Poccun: Marepuanel XVII ['eonorudeckoro chespa Pecrybnuku
Komu. T. I-lIl. CoiktbiBkap: UI" Komu HL, YpO PAH, 2019.

CoopHuk comepxut noknaasl XVII F'eonornyeckoro chesma Pecnybnuku Komu.
MpuBOASTCS HOBbIE PE3yNbTaThl MCCNENOBAHWIA MO OCHOBHBIM MpobneMam
reonorum Eeponeiickoro Ceepo-BocToka Poccum.

B | Tome npeacTasneHbl nneHapHble Joknans M MHGOPMALMOHHLIE MaTepua-
nbl. B Il ToMe paccMarprBaioTcsi BONPOCH! CTpaturpadum, NaneoHTonomm v re-
OXPOHOMOT MM, PEMVOHANBHON FE0NOMW W TEKTOHWUKM, NETPONOTMM 1 M HEpao-
UK, a TaKKe reoxX MUK, CEAMMEHTOreHe3a 1 3BOSTIOLIMM 0CafI04HbIX GacCeHOB.
B Ill Tome paccmarpuBaioTcst BONPOCH reonorim Hedbtn u rasa, MeCTopoXx-
JEHWIA TOPIOYMX, PYAHBIX U HEPYAHbLIX MOME3HbIX UCKOMAEMbIX, rMaporeosno-
v, a Takxe Npobnembl OCBOEHUS MUHEPAILHO-ChIPbEBLIX PECYPCOB U He-
[pOnoNb30BaHNS, HOBbIX EOTEXHONOMMIA M METOLOB. BKiioueHbl Matepuasl

XVII Feonoruueckuit ce3al

PecnyGnukw Komn XVII Feonoruueckuit cue|

Pecny6auku Komu
Teonorus n MuHepanbH|
pecypeei E it Teonorus u MuHepank

Cesepo-Bocrtoka Pocc pecypcs!
Ceepo-BocToka Po

XVII Feonoruyeckuit cvesn
Pecny6nuu Komn
Teonorua u MUHepanbHble
pecypcel EBponeiickoro
CeBepo-Bocroka Poccumn

[IOKNIaA0B M0 UCTOPMY FE0NIOTYECKIX UCCNE0BAHMIA, NPMPOIHOMY HACTIEAVIO
11 reonoruyeckoMy 06pasosaHmio.

Geology and mineral resources of the European North-East of
Russia: Proceedings of the 17th Geological Congress of Komi Republic.
V. -1l Syktyvkar: 1G Komi SC UB RAS, 2019.

The collection presents reports of the 17th Geological Congress of the Komi
Republic. New research results on main problems of geology of the European
North-East of Russia are presented. Volume | presents plenary reports and in-
formation materials.

Volume Il addresses issues of stratigraphy, paleontology and geochronolo-
gy, regional geology and tectonics, petrology and mineralogy, as well as geo-
chemistry, sedimentogenesis and evolution of sedimentary basins.

Volume IIl presents issues of the geology of oil and gas, deposits of combus-
tible, ore and non-metallic minerals, hydrogeology, as well as the develop-
ment of mineral resources and subsoil use, new geotechnologies and meth-
ods. Reports on the history of geological exploration, natural heritage, and
geological formation are included.

XpoHuka

4 nosops — 80 et co aHs poxaeHus aypeara npemun Cosera MunuctpoB CCCP Anartonust @enoposuya Kynia (1939—2008), raBHo-
ro HayuHoro cotpynHuka Mucruryra reonorun Komu HLL YpO PAH ¢ 1971 no 2008 rr.

7 Hoabpsa — 90-neTHUI 106ueii naypeata mpemun Coseta MuHucTpoB CCCP lanuHbl AnekcaHIpoBHbI MapKoBoOii, MJIaAILIEro HAYYHOTO
cotpynHuka Muctutyra reotorun Komu HLL YpO PAH ¢ 1959 o 1989 1.

23 nHosops — 100 net co nust poxnenust Huabst Hukonaesusl Ky3pkokoBoit (1919—1999), munaaiiero HaygyHoro cotpynHuka UHcTUTyTAa

reosiorun Komu HII YpO PAH ¢ 1947 o 1980 rr.

26— 28 noaops 8 Uncruryre reonorun Komu HLL YpO PAH coctostnacs XXVIII Hayunast KondepeHnuus «CTpyKTypa, BEIeCTBO, UCTOPUST

nutochepbl TumaHo-CeBepoypaabCKOro CerMeHTa»

28 nosibps — 75 net co nHsa poxaeHus jgaypeara rnpemun Cosera MmuHuctpoB CCCP 10. H. Pomamikuua (1944—1982), unxeHepa

Hucturyra reonorun Komu HLL YpO PAH ¢ 1962 o 1982 1.

28 Hosbps Teonornyeckuit myseit umeHn A. A. YUepHoBa mocetuia aeneramust ydeHbix 13 HaydHoro neHTpa mpoBUHLIMM XEHMTYHLISIH
Axanemun Hayk KHP 1 UHCcTUTYTa MpUPOIHBIX pecypcoB 1 3Kooruu 3Toro meHTpa (Kurait)

Chronicle

November 4 — 80 years since the birth of a winner of the USSR Council of Ministers Prize Anatoly Fedorovich Kunts (1939—2008), Chief
Researcher at the Institute of Geology Komi SC UB RAS from 1971 to 2008.
November 7 — Galina Aleksandrovna Markova’s 90th Anniversary, a winner of the USSR Council of Ministers Prize, Junior Researcher at

the Institute of Geology Komi SC UB RAS from 1959 to 1989.

November 23 — the 100th Anniversary of the birth of Nina Nikolaevna Kuz’kokova (1919—1999), Junior Researcher at the Institute of

Geology Komi SC UB RAS from 1947 to 1980.

On November 26—28, the 28h scientific conference “Structure, substance, history of lithosphere of Timan-Northern Ural segment” was

held at the Institute of Geology Komi SC UB RAS.

November 28 — 75 year since the birth of a winner of the USSR Council of Ministers Prize Yu. N. Romashkin (1944—1982), an engineer at

the Institute of Geology Komi SC UB RAS from 1962 to 1982.

On November 28, Chernov Geological Museum was visited by a delegation of scientists from the Heilongjiang Science center of the PRC
Academy of Sciences and Institute of Natural Resources and Ecology (China).
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