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Superbly preserved fossils from Russia, excavated with support of a grant from the National Geographic Society and
described today by an international team in the leading scientific journal Nature*, cast new and surprising light on one of the
earliest tetrapods — the group of animals that made an evolutionary transition from water to land and ultimately became the
ancestors not just of amphibians, reptiles, birds and mammals, but of ourselves.

Ñòàòüÿ îá îêàìåíåëîñòÿõ ïðåêðàñíîé ñîõðàííîñòè, îáíàðóæåííûõ â Ðîññèè áëàãîäàðÿ ãðàíòîâîé ïîääåðæêå Íà-
öèîíàëüíîãî ãåîãðàôè÷åñêîãî îáùåñòâà (ÑØÀ), áûëà íåäàâíî îïóáëèêîâàíà â âåäóùåì íàó÷íîì æóðíàëå Nature ìåæ-
äóíàðîäíîé ãðóïïîé èññëåäîâàòåëåé, â ÷èñëî êîòîðûõ âîøåë è àâòîð èç Èíñòèòóòà ãåîëîãèè ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ*.
Ïóáëèêàöèÿ ïîñâÿùåíà îäíîìó èç ïðåäñòàâèòåëåé ðàííèõ òåòðàïîäîâ — ãðóïïû æèâîòíûõ, îáåñïå÷èâøåé âûõîä ïîçâî-
íî÷íûõ íà ñóøó è ÿâèâøåéñÿ, òàêèì îáðàçîì, ïðåäêîâîé íå òîëüêî äëÿ òàêèõ êðóïíûõ òàêñîíîâ, êàê àìôèáèè, ðåïòèëèè,
ïòèöû è ìëåêîïèòàþùèå, íî è ñîáñòâåííî äëÿ ÷åëîâåêà.

The first tetrapods evolved from fishes during the Devonian
period, which ended about 360 million years ago. For many de-
cades, our idea of what Devonian tetrapods were like have been
based on just a few genera, chiefly Ichthyostega and Acanthostega,
which are known from near-complete skeletons. Most other De-
vonian tetrapods are known only from a few scraps of jaws or limb
bones: enough to show that they existed, but not really enough to
tell us anything useful. Furthermore, Ichthyostega and Acanthoste-
ga lived at the very end of the Devonian. Some of the fragmentary
tetrapods are a lot older, up to 373 million years old, and the oldest
fossil tetrapod footprints date back a whopping 390 million years.
So Devonian tetrapods have a long early history about which, un-
til now, we have known very little. This is a frustrating picture,
considering that we are dealing with one of the most important
events in the history of the backboned animals.

The new Russian tetrapod, Parmastega aelidae, changes
all this. At 372 million years old, its fossils are only marginally
younger than the oldest fragmentary tetrapod bones. They come
from the Sosnogorsk Formation, a limestone formed in a trop-
ical coastal lagoon, which is now exposed on the banks of the
Izhma River near the city of Ukhta in the Komi Republic of
European Russia. But these are no mere fragments: when the
limestone is dissolved with acetic acid, out come perfectly pre-
served bones from the head and shoulder girdle — more than
100 so far — which can be pieced together into a three-dimen-
sional reconstruction of the animal, by far the earliest for any
tetrapod. Large and small individuals are found, the biggest with
a head length of about 27 cm. Fish-like characteristics in some
bones indicate that this is not only the earliest but also the most
primitive of the well-preserved Devonian tetrapods.

Like other Devonian tetrapods, Parmastega is vaguely croco-
dile-like in shape, but its eyes are raised above the top of the head,

Ïåðâûå òåòðàïîäû ïðîèçîøëè îò îäíîé èç ãðóïï ëîïà-
ñòåïåðûõ ðûá â äåâîíñêîì ïåðèîäå, êîòîðûé çàêîí÷èëñÿ
îêîëî 360 ìëí ëåò íàçàä. Íà ïðîòÿæåíèè ìíîãèõ äåñÿòèëå-
òèé íàøè ïðåäñòàâëåíèÿ î äåâîíñêèõ òåòðàïîäàõ áûëè îñ-
íîâàíû íà íåñêîëüêèõ èõ âèäàõ, ãëàâíûì îáðàçîì èõòèîñòå-
ãå (Ichthyostega) è àêàíòîñòåãå (Acanthostega), èçâåñòíûõ ïî
îòíîñèòåëüíî ïîëíûì ýêçåìïëÿðàì ñêåëåòîâ. Áîëüøèíñòâî
äðóãèõ òàêñîíîâ â èñêîïàåìîé ëåòîïèñè ïðåäñòàâëåíû ðåä-
êèìè è ôðàãìåíòàðíûìè íàõîäêàìè íèæíèõ ÷åëþñòåé è
êîñòåé èç ïîÿñîâ êîíå÷íîñòåé, ÷òî ÿâëÿåòñÿ äîñòàòî÷íûì äëÿ
ïîäòâåðæäåíèÿ ôàêòà èõ ñóùåñòâîâàíèÿ, íî íå ïîçâîëÿåò
ñóäèòü î òîì, ÷òî îíè â äåéñòâèòåëüíîñòè ñîáîé ïðåäñòàâëÿ-
ëè. Ê òîìó æå èõòèîñòåãà è àêàíòîñòåãà æèëè â ñàìîì êîíöå
äåâîíñêîãî ïåðèîäà, òîãäà êàê íåêîòîðûå ôðàãìåíòàðíûå
îñòàòêè òåòðàïîäîâ çíà÷èòåëüíî ñòàðøå — èõ âîçðàñò äîñòè-
ãàåò 373 ìëí ëåò. À äàòèðîâêà äðåâíåéøèõ ñëåäîâûõ äîðî-
æåê, îñòàâëåííûõ ðàííèìè òåòðàïîäàìè, ñîñòàâëÿåò 393 ìëí
ëåò. Òàêèì îáðàçîì, íà÷àëüíûå ýòàïû ýâîëþöèè äåâîíñêèõ
òåòðàïîäîâ çàíÿëè äîâîëüíî ïðîäîëæèòåëüíûé âðåìåííîé
èíòåðâàë, íàøè çíàíèÿ î êîòîðîì äî ñèõ ïîð îñòàâàëèñü âåñü-
ìà ñêóäíûìè. Ýòî áûëî äîñàäíî îñîçíàòü, ó÷èòûâàÿ, ÷òî ïî-
ÿâëåíèå òåòðàïîäîâ ÿâèëîñü îäíèì èç êëþ÷åâûõ ñîáûòèé â
èñòîðèè ïîçâîíî÷íûõ æèâîòíûõ.

Íîâûé òåòðàïîä èç Ðîññèè, ïîëó÷èâøèé íàçâàíèå
Parmastega aelidae, ñèëüíî ìåíÿåò íàøè ïðåäñòàâëåíèÿ. Ïî
ñâîåìó âîçðàñòó, ñîñòàâëÿþùåìó 372 ìëí ëåò, îí ëèøü íå-
çíà÷èòåëüíî óñòóïàåò ñàìûì äðåâíèì ïðåäñòàâèòåëÿì ãðóï-
ïû, èçâåñòíûì òîëüêî ïî ôðàãìåíòàðíûì íàõîäêàì. Îñòàò-
êè ïàðìàñòåãè áûëè îáíàðóæåíû â èçâåñòíÿêàõ ñîñíîãîðñ-
êîé ñâèòû, ñôîðìèðîâàâøèõñÿ â óñëîâèÿõ îáøèðíîé ìåë-
êîâîäíîé òðîïè÷åñêîé ëàãóíû è íûíå îáíàæàþùèõñÿ ïî
áåðåãàì ð. Èæìû â îêðåñòíîñòÿõ ã. Óõòû (Ðåñïóáëèêà Êîìè).

    Landscape of Sosnogorsk lagoon with approaching deadly storm. Painting by M. Shekhanov (Yaroslavl) on request by the Ukhta Local
History Museum, 2019.

*Beznosov P. A., Clack J. A., LukSevics E., Ruta M. & Ahlberg P. E. Morphology of the earliest reconstructable tetrapod Parmastega aelidae //
Nature, 2019. Vol. 574. Pp. 527—531.

DISCOVERY
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Íî ýòè îêàìåíåëîñòè ïðåäñòàâëÿþò ñîáîé íå ïðîñòî íàáîð
ôðàãìåíòèðîâàííûõ ýëåìåíòîâ ñêåëåòà. Ïðè ðàñòâîðåíèè
ïîðîäû â ñëàáîì ðàñòâîðå îðãàíè÷åñêèõ êèñëîò èç íåå áûëè
èçâëå÷åíû ïðåêðàñíî ñîõðàíèâøèåñÿ îáðàçöû, ïðåäñòàâëåí-
íûå êàê èçîëèðîâàííûìè, òàê è ÷àñòè÷íî ñî÷ëåíåííûìè
÷àñòÿìè ñêåëåòà. Âñåãî áûëî íàéäåíî è îòïðåïàðèðîâàíî
áîëåå 100 ýêçåìïëÿðîâ êîñòåé, ïðåêðàñíî ñòûêóþùèõñÿ ìåæ-
äó ñîáîé, ÷òî ïîçâîëèëî ñîçäàòü òðåõìåðíóþ ðåêîíñòðóêöèþ
÷åðåïà, íèæíåé ÷åëþñòè è ïëå÷åâîãî ïîÿñà ýòîãî æèâîòíî-
ãî, äåëàÿ åãî äðåâíåéøèì òåòðàïîäîì, îáëèê êîòîðîãî ìî-
æåò áûòü êîððåêòíî âîññîçäàí. Â ñîáðàííîé êîëëåêöèè ïðè-
ñóòñòâóþò îñòàòêè êàê âçðîñëûõ, òàê è ìîëîäûõ îñîáåé. Âîñ-
ñòàíîâëåííàÿ äëèíà ãîëîâû êðóïíåéøåãî ýêçåìïëÿðà ñîñòàâ-
ëÿåò 27 ñì. Ïðèñóòñòâèå ó ïàðìàñòåãè öåëîãî íàáîðà «ðûáü-
èõ» ïðèçíàêîâ ïîçâîëÿåò ñ÷èòàòü åå íå òîëüêî äðåâíåéøèì,
íî è íàèáîëåå ïðèìèòèâíûì èç âñåõ äåâîíñêèõ òåòðàïîäîâ,
èçâåñòíûõ ïî îòíîñèòåëüíî ïîëíûì ñêåëåòàì.

Êàê è äðóãèå äåâîíñêèå òåòðàïîäû, ïàðìàñòåãà ñâîåé
ôîðìîé îòäàëåííî íàïîìèíàëà êðîêîäèëà. Ïðè ýòîì åå ãëà-
çà ñèëüíî âîçâûøàëèñü íàä ïîâåðõíîñòüþ ãîëîâû, à èçãèá
ïàñòè ñîçäàâàë ïîäîáèå çàñòåí÷èâîé óëûáêè, îáíàæàþùåé
îñêàë îñòðûõ è ãðîçíûõ çóáîâ. Îäíàêî êëþ÷îì ê ïîíèìà-
íèþ îáðàçà æèçíè ýòîãî æèâîòíîãî ïîñëóæèëè êàíàëû áî-
êîâîé ëèíèè — îðãàíà, ïîçâîëÿþùåãî ðåãèñòðèðîâàòü ìà-
ëåéøèå êîëåáàíèÿ âîäíîé ñðåäû è äîñòàâøåãîñÿ ïàðìàñòå-
ãå îò åå ðûáüèõ ïðåäêîâ. Ýòè êàíàëû ïðåêðàñíî ðàçâèòû íà
åå íèæíåé ÷åëþñòè, ïåðåäíåé è áîêîâûõ ÷àñòÿõ ãîëîâû, íî
ïîëíîñòüþ îòñóòñòâóþò â òåìåííîé îáëàñòè è ìåæäó ãëàçà-
ìè. Ïî âñåé âèäèìîñòè, ýòî îçíà÷àåò, ÷òî ñóùåñòâåííóþ
÷àñòü âðåìåíè ïàðìàñòåãà ïðîâîäèëà, ïëàâàÿ ó ïîâåðõíîñòè
âîäîåìà. Ñîâðåìåííûå êðîêîäèëû èñïîëüçóþò ïîäîáíîå
ïîâåäåíèå äëÿ îõîòû, âûñìàòðèâàÿ èç âîäû ñâîèõ ïîòåíöè-
àëüíûõ æåðòâ ñðåäè íàçåìíûõ æèâîòíûõ. Ìû òî÷íî íå çíà-
åì, êàêîé áûëà ñóøà, îêðóæàâøàÿ ñîñíîãîðñêóþ ëàãóíó, è
êòî åå íàñåëÿë, íî ñðåäè îáèòàòåëåé áåðåãîâîé çîíû çàïðî-
ñòî ìîãëè áûòü êðóïíûå ÷ëåíèñòîíîãèå, òàêèå êàê ìíîãî-
íîæêè è ðàêîñêîðïèîíû. Óçêàÿ íèæíÿÿ ÷åëþñòü ïàðìàñòå-
ãè, ñîñòîÿùàÿ èç ïîäâèæíî ñî÷ëåíåííûõ êîñòåé è íåñóùàÿ
ìåëêèå èãëîâèäíûå çóáû, ìîãëà áûòü óäà÷íûì ïðèñïîñîá-
ëåíèåì äëÿ àòàêè èç âîäû íà ïîäîáíûõ æèâîòíûõ, à êðóï-
íûå è ìîùíûå êëûêè í¸áà è âåðõíåé ÷åëþñòè ïîçâîëÿëè
ïðèäàâëèâàòü æåðòâ ê çåìëå. Åùå îäíîé óäèâèòåëüíîé îñî-
áåííîñòüþ ïàðìàñòåãè áûëî òî, ÷òî åå ïëå÷åâîé ïîÿñ îêîñ-
òåíåâàë íå ïîëíîñòüþ, îñòàâàÿñü ÷àñòè÷íî õðÿùåâûì, à îò-
ñóòñòâóþùèå â çàõîðîíåíèè ïîçâîíêè, ðåáðà è ýëåìåíòû
ñêåëåòà êîíå÷íîñòåé, ïî âñåé âèäèìîñòè, áûëè ïîëíîñòüþ
ñëîæåíû èç õðÿùà, íå ñîõðàíÿþùåãîñÿ â èñêîïàåìîì ñî-
ñòîÿíèè. Ýòî ÷åòêî óêàçûâàåò íà òî, ÷òî ïàðìàñòåãà ÿâëÿ-
ëàñü îáèòàòåëåì âîäíîé ñðåäû è íå èìåëà ñïîñîáíîñòè àê-
òèâíî ïåðåäâèãàòüñÿ ïî ñóøå. Ïîäêðàäûâàëàñü ëè îíà ê ñâî-
åé æåðòâå, ñêðûâàÿñü â âîäå, ÷òîáû â ðåøàþùèé ìîìåíò,
ïîäîáíî êðîêîäèëó, ñîâåðøèòü ðåçêèé áðîñîê è çàòàùèòü
åå â âîäîåì, ìû â äåéñòâèòåëüíîñòè íå çíàåì. Íî òåïåðü ìû
ìîæåì óâåðåííî ñêàçàòü, ÷òî åùå çàäîëãî äî ïîÿâëåíèÿ ïðî-
äâèíóòûõ ãðóïï íàçåìíûõ ïîçâîíî÷íûõ, îñíîâàíèå ôèëî-
ãåíåòè÷åñêîãî äðåâà òåòðàïîäîâ ñêîðåå âûãëÿäåëî êàê ãóñ-
òîé êóñò ñî ìíîæåñòâîì âåòâåé, èäóùèõ â ñàìûå ðàçíîîá-
ðàçíûå ýêîëîãè÷åñêèå íèøè.

The holotype of Parmastega aelidae (specimen No. 705/1) during
the preparation. Photo by P.A. Beznosov, 2010

Ãîëîòèï Parmastega aelidae (ýêç. ¹ 705/1) â ïðîöåññå ïðåïàðè-
ðîâàíèÿ. Ôîòî Ï.À. Áåçíîñîâà, 2010 ã.

Excavations on the Izhma River bank: searching the bones
of  the Devonian tetrapod. Photo by P. A. Beznosov, 2012

Ðàñêîïêè íà áåðåãó Èæìû: â ïîèñêàõ êîñòåé äåâîíñêîãî òåòðà-
ïîäà. Ôîòî Ï. À. Áåçíîñîâà, 2012 ã.

and the curve of its snout and lower jaw create a disconcerting ‘grin
that reveals its formidable teeth. A clue to its lifestyle is provided by
the lateral line canals, sensory organs for detecting vibrations in
the water, which Parmastega inherited from its fish ancestors. These
canals are well-developed on the lower jaw, the snout and the sides
of the face, but they die out on top of the head behind the eyes.
This probably means that it spent a lot of time hanging around at
the surface of the water, with the top of the head just awash and the
eyes protruding into the air. Crocodiles do this today, because they
are keeping an eye out for land animals that they might want to
catch. We dont know very much about the land that surrounded
Parmastegas lagoon, but there may have been large arthropods such
as millipedes or ‘sea scorpions to catch at the waters edge. The
slender, elastic lower jaw certainly looks well-suited to scooping
prey off the ground, its needle-like teeth contrasting with the ro-
bust fangs of the upper jaw that would have been driven into the
prey by the body weight of Parmastega.

However, the fossil material springs one final surprise: the
shoulder girdle was made partly from cartilage, which is softer
than bone, and the vertebral column and limbs may have been
entirely cartilaginous as they are not preserved. This strongly sug-
gests that Parmastega, with its crocodile-like head and protruding
eyes, never really left the water. Did it creep up on prey at the
waters edge and surge onto the shore to seize it in its jaws, only to
then slide back into the supporting embrace of the water? We don’t
know. Far from presenting a progressive cavalcade of ever more
land-adapted animals, the origin of tetrapods is looking more and
more like a tangled bush of ecological experimentation.
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Introduction

Hypercoal (HPC) or ash-free coal is a product of ther-
mal extraction of initial coal by a polar organic solvent. Im-
portant properties of HPC are low ash content of less than
1%, a high specific heat of combustion (over 36 MJ/kg), ab-
sence of heavy and alkaline metals, inorganic (sulfate) and
sulfide sulfur, a wide plasticity range that determines the quality
and characteristics of coke [17]. The use of HPC as an addi-
tive to low-coking coal contributes to its increasing strength.
Fully ash-free coal can be used for direct combustion in gas
turbine plants. HPC for a long time retains its catalytic pro-
perties at gasification (non-waste catalytic production of syn-
thesis gas, hydrogen). It can also be used to produce high pu-
rity silicon (for solar panels), iron reduction, non-ferrous metal
smelting [16, 19, 21—23].

The first laboratory developments to obtain hypercoal
started in Japan in the 1990s. T. Takanohashi et al. [23] tried
to use a mixture of various organic solvents, including pure
N-methylpyrrolidone, and obtained yields not exceeding 15 %.
Although they extracted at room temperature, it was clear that
thermal extraction allowed increasing the content of the ex-
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The results of studies of organic matter and technological features of coal from a number of deposits of the Pechora coal
basin are presented. Based on data on the composition of biomarker hydrocarbons, data on the thermal maturity of organic
matter (OM) of coal are confirmed, assumptions are made about the influence of aquatic and terrigenous vegetation on the forma-
tion of the initial OM, and differences between its composition for brown coals concentrated in the southern part of the Pechora
coal basin are shown, and coal of the northern areas of the basin. The work demonstrates the possibility of obtaining an ash-free
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high yields and the similarity of the structure of the obtained product with the structure of the organic mass of the initial coal.
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ÎÐÃÀÍÈ×ÅÑÊÀß ÃÅÎÕÈÌÈß ÓÃËÅÉ ÏÅ×ÎÐÑÊÎÃÎ ÓÃÎËÜÍÎÃÎ ÁÀÑÑÅÉÍÀ
È ÃÈÏÅÐÓÃËÈ ÊÀÊ ÏÅÐÑÏÅÊÒÈÂÍÛÉ ÏÐÎÄÓÊÒ ÓÃËÅÕÈÌÈÈ

Í. Ñ. Áóðäåëüíàÿ, Ä. À. Áóøíåâ, Î. Â. Âàëÿåâà, È. Í. Áóðöåâ, Ä. Â. Êóçüìèí, À. À. Äåðåâåñíèêîâà

Èíñòèòóò ãåîëîãèè ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð

Ïðèâîäÿòñÿ ðåçóëüòàòû èññëåäîâàíèé îðãàíè÷åñêîãî âåùåñòâà è òåõíîëîãè÷åñêèõ îñîáåííîñòåé óãëåé èç ðÿäà
ìåñòîðîæäåíèé Ïå÷îðñêîãî óãîëüíîãî áàññåéíà. Íà îñíîâàíèè äàííûõ î ñîñòàâå óãëåâîäîðîäîâ-áèîìàðêåðîâ ïîäòâåð-
æäåíû äàííûå î òåðìè÷åñêîé çðåëîñòè îðãàíè÷åñêîãî âåùåñòâà (ÎÂ) óãëåé, âûñêàçàíû ïðåäïîëîæåíèÿ î âëèÿíèè âîä-
íîé è òåððèãåííîé ðàñòèòåëüíîñòè íà ôîðìèðîâàíèå èñõîäíîãî ÎÂ è ïîêàçàíû ðàçëè÷èÿ ìåæäó åãî ñîñòàâîì äëÿ áóðûõ
óãëåé, ñîñðåäîòî÷åííûõ â þæíîé ÷àñòè Ïå÷îðñêîãî óãîëüíîãî áàññåéíà, è êàìåííûõ óãëåé ñåâåðíûõ ðàéîíîâ áàññåéíà.
Â ðàáîòå äåìîíñòðèðóåòñÿ âîçìîæíîñòü ïîëó÷åíèÿ îáåççîëåííîãî êîíöåíòðàòà — òàê íàçûâàåìîãî ãèïåðóãëÿ — ïðè
ýêñòðàêöèè èñõîäíîãî óãëÿ N-ìåòèëïèððîëèäîíîì ïðè òåìïåðàòóðå êèïåíèÿ ðàñòâîðèòåëÿ ñ âûñîêèìè âûõîäàìè è ñõîä-
ñòâî ñòðóêòóðû ïîëó÷åííîãî ïðîäóêòà ñî ñòðîåíèåì îðãàíè÷åñêîé ìàññû èñõîäíîãî óãëÿ.

Êëþ÷åâûå ñëîâà: ïåðìñêèé óãîëü, Ïå÷îðñêèé óãîëüíûé áàññåéí, óãëåâîäîðîäû-áèîìàðêåðû, ãèïåðóãîëü.

tractable substance. The use of 1-methylnaphthalene at 360 °C
during the extraction of subbituminous coal (Shenfu deposit,
China) allowed increasing yield of hypercoal to 56 % [21].

The Pechora coal basin (PCB) occupies a significant place
in the resource potential of Russia. The explored reserves of
the Pechora basin amount to 7.2 billion tons, of which brown
coal makes a significant part [3]. Because of that these fossil
fuels are characterized by a high ash content, especially brown
coals, where the ash content reaches 40 %, their consumer
properties turn out to be extremely low. The study of the
geochemical characteristics of the OM composition of PCB
coals will allow evaluating possibilities of production of ash-
free coal from them and the structural features of the obtained
product.

The aim of the present study was a detailed research of
the geochemical features of the organic matter of coals of the
Pechora coal basin and the possibility of production of hyper-
coals from them, as well as a comparative analysis and cha-
racterization of the obtained structure of HPC from coals of
different metamorphism.

Translation of the article by K. Ordin.
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Materials and research methods

Coals of Nechenskoe, Inta, Vorkuta, Vorgashor, Verkh-
nesyryaga and Yunyaga deposits represented by rank B, D,
Zh, K and T, respectively, were used in the study (Table 1).

Coal samples characterized by high ash content were en-
riched in a liquid with a density of 1.6 g/m3. To obtain ash-
free coal or HPC, a sample of enriched coal weighing about
30 g was used and treated with 300 ml of N-methylpyrroli-
done (NMP) at the boiling point of the solvent. After distilla-
tion of the solvent, the resulting precipitate was dried at a tem-
perature of 230 °C, then washed with hot water and dried at a
temperature of 140 °C, and then stored for further studies [5].
The yields, ash content, and elemental composition were de-

termined for the initial coals and HPC and coal residues ob-
tained from them. 13C CP/MAS NMR spectra were obtained
for coal before and after NMP extraction [5, 6]. For a number
of samples, thermogravimetric analysis was carried out, py-
rolysis of samples at 420 °C in an argon flow, further pyrolysis
products were analyzed by gas chromatography/mass spec-
trometry [4].

Results and its discussion

The Pechora coal basin features coals of various ranks
from the onset of brown coal stage to anthracites (Fig. 1).
Regional metamorphism proceeded at various rates. In the
northwest, the thickness of catagenesis zones is 1.5—

Table 1. The main data of coals of the Pechora coal basin

Òàáëèöà 1. Îñíîâíûå äàííûå óãëåé Ïå÷îðñêîãî óãîëüíîãî áàññåéíà

Fig. 1. Deposits of the Pechora coal basin [3]

Ðèñ. 1. Ìåñòîðîæäåíèÿ Ïå÷îðñêîãî óãîëüíîãî áàññåéíà [3]
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2 times less than in the east. Three types of catagenetic sec-
tions are distinguished, which differ by the growth rate and
thickness of the catagenesis zones: extended with a low growth
catagenesis gradient, medium and shortened with an increased
gradient [9]. In the south of PCB mainly brown coals are con-
centrated, in the northern part of the basin — hard and an-
thracites.

Organic geochemistry of PCB initial coals

Brown coals of the Nechenskoe deposit are character-
ized on average by lower Corg than coals of the Inta deposit
and more mature coals of Vorkuta regions (Table 1). The val-
ues of Corg in brown coal itself vary from 27 (matte coal) to
60 % (glance coal) [10], in the studied Inta coals — on aver-
age from 44 to 54 % [5], in hard coals of Vorkuta region —
74.7—81 % [6].

The composition of the hydrocarbon fraction of bitumoid
of the studied coals indicates a significant contribution of a
humus component to the initial biomass of coal. Firstly, this
is confirmed by a high content of odd n-alkanes in the high
molecular region (Fig. 2, A, C, D), and secondly, by signifi-
cant concentrations of C29 sterane, which is an important in-
dicator reflecting the terrygenous genesis (Fig. 3) [20]. Third-
ly, the composition of the aromatic fraction of bitumoid clearly
proves the presence of a terrigenous component containing
remains of coniferous and herbaceous vegetation [6]. Thus,
retene, methylretene, formed at the final stage during the di-
agenetic conversion of abietic acid, which is a part of the resin
of conifers, dominate among OM aromatic compounds of the
Vorkuta region coals, while in the Inta coals, along with retene

and intermediate products of conversion of abietic acid (simo-
nellite and dehydroabietane) cadalene is present, found in many
herbaceous plants, fungi, bryophytes, and a number of other
sources [15]. The obtained data do not contradict the petro-
graphic composition of the studied coals [3, 10, 11].

An interesting feature of the hydrocarbon composition
of Permian bitumen coals of the Pechora coal basin is the dif-
ferent ratio of normal alkanes to acyclic isoprenoid alkanes
(Fig. 2) (Table 2). For example, isoprenanes are practically
absent in the brown coal bitumen of the Nechenskoe deposit
— Pr+Ph/í-Ñ17+í-Ñ18 ratio varies from 0.09 to 0.46 [8]. It
would seem that these coals are in the initial series of thermal
transformations, i.e. are the most immature among Permian
coal from PCB (analysis of coal samples showed that the vit-
rinite reflectance Ro does not exceed 0.41 % and corresponds
to the brand of brown coals), and probably could not release
some of isoprene structures. Nevertheless, an experiment with
water pyrolysis of Nechenskoe brown coals at 300 °C showed
insignificant changes in (Pr+Ph/í-Ñ17+í-Ñ18) ratio, varying
from 0.26 to 0.54 (Fig. 2, A and B) [2], i. e. remaining within
the limits of the unconverted OM of coal [8]. It is likely that
such a low content of isoprenanes in the coals of the Nechen-
skoe deposit is resulted from some difference in the composi-
tion of the initial plant material of these coals relative to other
PCB coals. According to the data [11], OM accumulation of
coals of the Nechenskoe deposit proceeded in peat bogs, some-
times accompanied by formation of stagnant environment at
changing anaerobic-aerobic conditions.

The insignificant contribution of aquatic vegetation to the
total initial biomass of the studied coals is also confirmed by

Fig. 2. Gas-chromatography distribution of n- and iso-alkanes of the hydrocarbon fraction of Permian coal bitumoids of the Pechora coal basin:
A, B — of the Nechensky deposit before and after hydrous pyrolysis at 300 °C, respectively, C — of the Intinsky deposit, D — of the

 Vorkutsky deposit

Ðèñ. 2. Ãàçîõðîìàòîãðàôè÷åñêîå ðàñïðåäåëåíèå í- è èçî-àëêàíîâ óãëåâîäîðîäíîé ôðàêöèè áèòóìîèäîâ ïåðìñêèõ óãëåé Ïå÷îðñ-
êîãî óãîëüíîãî áàññåéíà: À, B — Íå÷åíñêîãî ìåñòîðîæäåíèÿ äî è ïîñëå âîäíîãî ïèðîëèçà ïðè 300 °Ñ ñîîòâåòñòâåííî, C — Èíòèí-

ñêîãî ìåñòîðîæäåíèÿ, D — Âîðêóòñêîãî ìåñòîðîæäåíèÿ
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the data on the distribution of n-alkanes, where the main max-
imum falls on n-alkanes of C23—C25 composition [5, 6, 8, 11].
As a rule, n-alkanes of C21, C23 and C25 composition can be-
long to vascular plants, microalgae, sphagnum, etc. [14, 18].
Coal bitumoids from the Vorkuta region are characterized by
a more pronounced dominance of n-alkanes of C21—C25 com-
position [6].

The lithological studies of PCB coal deposits, in particu-
lar, the Inta formation of the Inta coal region, allowed the

Fig. 3. Triangular distribution diagram of the composition Ñ27—Ñ29

steranes of the hydrocarbon fraction of Permian coal bitumoids
of the Pechora coal basin

Ðèñ. 3. Òðåóãîëüíàÿ äèàãðàììà ðàñïðåäåëåíèÿ ñòåðàíîâ ñîñòàâà
Ñ27—Ñ29 óãëåâîäîðîäíîé ôðàêöèè áèòóìîèäîâ ïåðìñêèõ óãëåé

 Ïå÷îðñêîãî óãîëüíîãî áàññåéíà

authors [12] to make an assumption about the formation of
swamp peatlands and lakes of different sizes in the Pechora
Basin, which resulted in the formation of coals of different
OM composition.

Based on the results of the analysis of polycyclic hydro-
carbon biomarkers, we evaluated the degree of OM thermal
conversion of coals [5, 6, 8]. By the presence of biological forms
of   hopanes, unsaturated pentacyclic terpanes — neo-
hop13(18)-enes of C29 and C30 composition, as well as low
values of 22S/22S+R ratio calculated by  Ñ29 sterane, and
22S/22S+R ratio calculated by  Ñ31 hopane (Table 2), we
determined that the maturity of the organic matter of coals
from Nechenskoe and Inta deposits was small and correspond-
ed to the end of protocatagenesis. For OM of these coals, it
was significantly lower than the thermal maturity of OM of
the coals from Syryaga, Vorkuta, and Vorgashor deposits of
PCB. In the latter case, OM catagenesis reaches MC2 grade —
onset of MC3 [2, 7], which is concordant with the reconstruc-
tion of the paleogeothermal regime of Permian strata of Pre-
Ural Foredeep carried out earlier by L. A. Anishchenko et al.
[1, 9].

Production of ash-free coals

After NMP treatment we received hypercoals with an ash
content of less than 1 %. The yield of the extract ranges from
4 to 30 %. The minimum HPC yield is characteristic of brown
coal of the Nechenskoe deposit. Inta coals also give low ex-
tract yields, the metamorphism of which is low. The highest
yield of the extract was obtained at processing gas fat coals.

To study the structural features of the initial coals, HPC
and coal residues, we used thermogravimetric analysis (TGA),
examined 13C NMR spectra, and carried out off-line pyrolysis
of the samples.

TGA curves, obtained for the initial coal-hypercoal-coal
residue series, indicate that the greatest weight loss upon heat-
ing turned out to be characteristic of hypercoals (up to 35 %)
(Fig. 4). In the range of 400—500 °C, so-called active pyroly-

Table 2. Geochemical characteristics of the hydrocarbon fraction of coal bitumen of the Pechora coal basin by GC and GC/MS

Òàáëèöà 2. Ãåîõèìè÷åñêàÿ õàðàêòåðèñòèêà óãëåâîäîðîäíîé ôðàêöèè áèòóìîèäà óãëåé Ïå÷îðñêîãî óãîëüíîãî áàññåéíà
ïî äàííûì ÃÆÕ è ÕÌÑ
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sis occurs, at which a sharp decomposition of OM of the coals
occurs, followed by passive pyrolysis at a higher temperature,
at which a long-term thermal decomposition takes place. The
decomposition of HPC starts much earlier than coal and oc-
curs stepwise, which may be due to the extraction of various
structural blocks during extraction. Residual coal is charac-
terized by a more gradient weight loss [4].

Solid-state 13C NMR spectroscopy for the initial coals,
HPC, and coal residue showed the presence of two broad bands
related to aliphatic carbon (10—40 ppm range) and aromatic
carbon (100—150 ppm range). As can be seen from the spectra,
aromatic structures dominate in the structure of the studied

Fig. 4. TGA curves coal, hypercoal and coal residue from mine
 Komsomolskaya (Vorkutsky deposit)

Ðèñ. 4. Êðèâûå ÒÃÀ óãëÿ, ÃÏÓ è óãîëüíîãî îñòàòêà èç ø. Êîì-
ñîìîëüñêîé (Âîðêóòñêîå ìåñòîðîæäåíèå)

coals, and the higher the stage of coalification, the lower the
ratio of aliphatic carbon to aromatic carbon (Fig. 5). Analysis
of 13C NMR spectra indicates that the structure of the hyper-
coals is rather similar to the initial coals. Moreover, they are
characterized by a slight increase of the aliphatic component
and the presence of amido groups due to interaction with the
solvent. The spectra of the residual part of the coal after extrac-
tion also indicate the dominance of aromatic component of coal
organic mass. Schematically, the image of the hypothetical
structure (structural unit) of HPC, obtained during the extrac-
tion of the initial NMP coal, can be represented as follows
(Fig. 6). A polar solvent penetrates the structure of coal and
breaks the hydrogen bonds inside the matrix of coal organic
mass, while new hydrogen bonds arise between the solvent and
the structural components of coal. Unfortunately, the present-
ed model does not reflect real structural fragments of Permian
coals. Nevertheless, it quite clearly reflects the “aromatic” es-
sence of OM coals as a whole, and also explains the effect of the
polar solvent and production of hypercoals.

The pyrolysis of coal and its products by solvent, carried
out off-line at 420 °C in argon atmosphere, showed that the
main components of the pyrolyzate were n-alkanes and n-alk-
enes-1, the aromatic components were represented by alkyl-
substituted benzenes, naphthalenes, phenanthrenes, dibenzo-
furans and biphenyls [4]. We calculated yields of sums of
n-alkanes, alkylnaphthalenes and alkylphenanthrenes. The
yield of phenanthrenes for a series of coal — HPC — residue is
maximal for the hypercoal and minimal for the residue. The
yield of both n-alkanes and naphthalenes for the coal residue
is lower than for the initial coal and the hypercoal extracted
from it. The analysis of ratios of n-alkanes/naphthalenes,
n-alkanes/phenanthrenes and naphthalenes/phenanthrenes
allowed determining that, in comparison with the precursor
structures of n-alkanes and naphthalenes, the precursor struc-

Fig. 5. 13C NMR-spectra: A — of the initial coals of Pechora coal basin, B — hypercoals

Ðèñ. 5. 13Ñ ßÌÐ-ñïåêòðû: A — èñõîäíûõ óãëåé ÏÓÁ, B — ãèïåðóãëåé
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tures of phenanthrenes are transferred to HPC composition
during coal extraction with N-methylpyrrolidone. In coal,
HPC and residue, the precursors of naphthalenes and n-al-
kanes are in equal proportions. The obtained results suggest
that extraction with N-methylpyrrolidone with greater effi-
ciency transfers substantially aromatic components of initial
coal to HPC composition, and the transfer efficiency of ali-
phatic fragments is lower.

Conclusion

Thus, studies of the hydrocarbon composition of Permi-
an coal bitumoids from the Pechora coal basin showed that
the main component of their initial biomass was the remains
of higher vegetation represented by mass of conifers and her-
baceous plants. At that algal components, also in the initial
OM of coal, played an important role in the formation of the
coals, especially in the northern areas of the Pechora basin.
The analysis of polycyclic biomarkers confirmed patterns of
catagenetic transformation of OM of the coals of the basin
revealed earlier [9], where it was shown that coals with ex-
tremely low OM maturity were concentrated in the southern
part of PCB, while OM maturity in the northern part of the
basin is significantly higher and corresponds to MC2-3 grades.

The geochemical features of OM composition of the coals
affected the production of ash-free coals. Thus, low HPC yields
were obtained from higher ash, rebellious immature coals from
PCB, characterized by a heterogeneous, predominantly vit-
rinite composition and strong OM oxidation. It is possible that
to increase yield of the extract from brown coals of the Nec-
henskoe deposit and long-flame coals of the Inta deposit, it is
necessary to change the technology of HPC production by
increasing the temperature of its extraction. On the whole,

Fig. 6. Formation of  the  elementary moiety of  hypercoal (fragment of the chemical structure of coal vitrinite is taken from the work [13])

Ðèñ. 6. Îáðàçîâàíèå ýëåìåíòàðíîãî çâåíà ãèïåðóãëÿ (ôðàãìåíò õèìè÷åñêîé ñòðóêòóðû âèòðèíèòà óãëÿ [13])

the structure of the produced hypercoals has a certain simi-
larity with the structure of the initial coal; therefore, it is like-
ly that after processing by an organic solvent, coals of the same
type of structure will be obtained without mineral impurities.

Analytical studies are partially carried out at CCU Geonauka.
The authors are grateful to Cand. Sc. (geol.-miner.) S. V.

Ryabinkin (IG Komi SC UB RAS, Syktyvkar) for kindly provid-
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Introduction

The Devonian was a pivotal episode in the evolution of
land vegetation as it was the time when plants transitioned from
small simple forms lacking roots and leaves to tall more deeply
rooted trees with extensive fronds that formed the first forests
[1]. This deeper rooting changed soils into biogeochemical fac-
tories that released significant nutrients (e. g., phosphorus)
which stimulated growth of both terrestrial plants and marine
phytoplankton with increased sequestration of organic matter
into sediments. In addition, the Ca2+ and Mg2+ released from
these minerals also drewdown CO2 by forming extensive lime-
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The rise of forests in the Mid and Late Devonian has attracted much attention as potential drivers of the Earth System. In
this context it is important to understand what groups contribute to the first wetlands found at the Devonian palaeoequator. A
time series of Devonian coals shows that the palaeoequatorial Mid and Late Devonian humic (vitrinite rich) coals are dominated
by the lycopod microspore Cymbosporites and megaspore Verrucisporites that can be confidently associated as the spores
from Protolepidodendropsis. This plant has successfully colonised and probably created the wetland coal environment by the
ability to shallow root and hence anchor the trees above the anaerobic layer. The progymnosperm Archaeopteris is abundant
from its spores in Devonian palaeoequatorial sediments but plays no role in these coal forming wetlands. More rigorous age
dating shows that there is some evidence for a Tournaisian coal gap.

Keywords: Mid and Late Devonian, Early Ñarboniferous, coals, evolution of wetlands.
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Ëåñà â ñðåäíåì è ïîçäíåì äåâîíå ïðèâëåêàþò áîëüøîå âíèìàíèå êàê ïîòåíöèàëüíûå äâèæóùèå ñèëû áèîñôåðû. Â
ýòîì êîíòåêñòå âàæíî ïîíÿòü, êàêèå ãðóïïû ðàñòåíèé ñïîñîáñòâîâàëè ïîÿâëåíèþ ïåðâûõ áîëîòíûõ ôàöèé â äåâîíñêîì
ïàëåîýêâàòîðå. Àíàëèç ïàëåîýêâàòîðèàëüíûõ ñðåäíå- è ïîçäíåäåâîíñêèõ ãóìèíîâûõ (áîãàòûõ âèòðèíèòîì) óãëåé ïîêà-
çàë, ÷òî â íèõ ïðåîáëàäàþò ìèêðîñïîðû Cymbosporites ïëàóíîâèäíûõ ðàñòåíèé è ìåãàñïîðû Verrucisporites, èçâåñòíûå
in situ èç Protolepidodendropsis. Ýòî ðàñòåíèå áëàãîäàðÿ íàëè÷èþ ìåëêèõ êîðíåâûõ ñèñòåì, êîòîðûå óêðåïëÿëè äåðåâüÿ
íàä àíàýðîáíûì ñëîåì, óñïåøíî êîëîíèçèðîâàëî áîëîòíûå ôàöèè è, âåðîÿòíî, ñïîñîáñòâîâàëî óãëåîáðàçîâàíèþ. Â
äåâîíñêèõ ïàëåîýêâàòîðèàëüíûõ îòëîæåíèÿõ â èçîáèëèè âñòðå÷àþòñÿ ñïîðû ïðîãèìíîñïåðìà Archaeopteris, íî ýòî ðàñ-
òåíèå íå ÿâëÿåòñÿ óãëåîáðàçóþùèì íà çàáîëî÷åííûõ òåððèòîðèÿõ. Â òóðíåéñêîå âðåìÿ (ðàííèé êàðáîí) ïðîöåññ óãëå-
íàêîïëåíèÿ èìåë ñïåöèôè÷åñêèå õàðàêòåðèñòèêè.

Êëþ÷åâûå ñëîâà: ñðåäíèé è ïîçäíèé äåâîí, ðàííèé êàðáîí, óãîëü, ýâîëþöèÿ áîëîòíûõ ôàöèé.

stone deposits. It has been argued [2] that these changes drove
the Devonian Earth System into a series of environmental per-
turbations including mass extinctions and the descent into an
ice house planet. One signifier of the sequestration of carbon
into terrestrial sediments is the presence of Devonian and early
Carboniferous coals. The best compilation of these coals [3]
maps their distribution in time slices for the Mid and Late De-
vonian and the Tournaisian and Viséan. A significant attribute
of coals is that they formed from in situ vegetation. Hence, the
dominant spores found within them informs us as to the likely
plants that formed them. Therefore, by studying a time series of
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Devonian coals we can understand which plant groups were
present in the Devonian wetland environment and how they
changed through time. It is also particularly informative to study
coals from the Devonian and early Carboniferous equatorial
areas as it is today’s equatorial areas that drive the Earth System
in terms of terrestrial biomass production. Therefore, any study
of these first equatorial forests is of significance.

Material and Methods

We have had access to a time series of coals from selected
Devonian and Early Carboniferous localities. These are:

Akarachkino Quarry, Salair, Eifelian, lowest Momontovo
Formation [4];

Mimerdalen cannel coal, Pyramiden, Spitsbergen, late
Givetian with petrology [5], palynology [6, 7] plus additional
samples;

Hill 251 and G217 Highway, Givetian, Hoxtolgay, Xin-
jiang, China [8];

A series of coals from Melville Island, Arctic Canada
(Nunavut), Weatherall, Hecla Bay and Beverley Inlet Forma-
tions, Givetian to Frasnian [9];

Bjørnøy (Bear Island), Svalbard, coals from the mid Fa-
mennian [10—12];

Triungen, Spitsbergen, Viséan [13];
Backlund Ridge, Geographical Society Ø (island), East

Greenland, Viséan [14].
The coals (0.15 g, finely crushed) were oxidised with con-

centrated HNO3 saturated with KClO3 followed by washing by
dilution with water, sieving at 15 µm and then a short (15 min-
utes) treatment with 5 % KOH which solubilised the bulk of
the vitrinite material. The oxidation time (8—36 hours) was
experimentally determined by a successful maceration that pro-
duced well-preserved spores that were not over-oxidised. The
isolated spores were mounted in Elvacite 2044TM.

Selected coals were prepared in polished block for reflect-
ed light petrographic study. The coals were mounted in Fast-
glass resin and cut down to expose the coal. They were then
polished successively with 9.5 µm, 3 µm and 0.05  µm alumina
powder on Kemet synthetic laps. The coals were examined us-
ing a low power x40 oil immersion objective in both incident
white light and UV fluorescence (filter set 9 BP 450—490,
FT 510, LP 520) using a Zeiss UMSP 50 microscope.

Spores from Devonian coals

The oldest coal from Akarachino was preserved within a
carbonate succession and proved to be significantly degraded.
Petrographically the coal appeared fragmented but homogenous
with no identifiable spores. Several oxidations were attempted
but no spores were recovered. There are a number of other coals
of Mid Devonian age reported particularly from Central Asia
[15] and China [16] which are cuticle coals from plants such as
Orestovia and Barsassia and will not be considered further.

An informative coal is that from the late Givetian in Mimer-
dalen, Spitsbergen. Here it occurs in a succession of late Givetian
to Frasnian age where megaspores (Contagisporites) and mi-
crospores (Geminospora) found elsewhere in situ [17] from the
progymnosperm Archaeopteris are common throughout the se-
quence. In addition, the lycopod Protolepidodendropsis is abun-
dant, preserved in places as upright thickets of trees. The mi-
crospore Cymbosporites magnificus and megaspore Verrucisporites
submamillarius can be confidently associated [18] as the spores
from this plant. There are rare Archaeopteris trees preserved as
upright specimens including a putative example within a thick-
et of Protolepidodendropsis. The Mimerdalen coal is relatively

thick (~1 m) but somewhat tectonised and hence difficult to
determine if rooted at its base. Spore analysis [6, 7] shows there
to be a variety of spores present but importantly there is a sig-
nificant component 15—16 % [7] from Archaeopteris as repre-
sented by Geminospora svalbardiae. In contrast Cymbosporites
magnificus is rare and only reaches a maximum of 2.5 % in a
single coal sample.  Reflected light petrography of the coal shows
a dominance of spores and hence this was a spore coal formed
from the accumulation of plant debris rather plant debris anaer-
obically degrading to vitrinite.

Arctic Canada (Nunavut) is particularly important for
palaeoequatorial Devonian coals as these occurred within a
contiguous sequence of Eifelian to Famennian age. In addi-
tion, they have been systematically reviewed as regards petrog-
raphy and palaeoenvironment [9]. This shows them to be a mix-
ture of humic and cannel coals. It was from a sub-set of these
humic coals (i.e. vitrinite rich) that spores were isolated. These
analyses show all the coals are dominated by Cymbosporites to-
gether with its associated megaspore Verrucisporites. Geminospora
is effectively absent. This demonstrates that all these coals were
deposited in wetlands with a vegetation of lycopod trees allied
to Protolepidodendropsis. This is informative as there are a num-
ber of publications on the Devonian spores from Arctic Canada
[19] that enable us to link together the inception of Geminospo-
ra spp followed 300 m higher by Cymbosporites. The inception
of Geminospora is used to pick the base of the Givetian stage
[19] although with very little independent age evidence. These
occurrences are substantiated by the inceptions of their me-
gaspores [20] in the same sections.

The abundance of vitrinite together with the dominant
Cymbosporites shows that these coals formed in an anaerobic
peat deposited from a lycopod forest. This was to the exclusion
of Archaeopteris that is regarded as the more advanced plant with
deeper more extensive root systems, secondary growth and more
extensive photosynthetic surfaces. Archaeopteris was clearly lo-
cally abundant from its presence in the dispersed spore record
in the same sections but unable to compete within the wetland
environment. A key to understanding this exclusion was that
the lycopods would have been able to dominate [20] as they
were shallowly rooted and hence above the anaerobic layer. It
can now be hypothesised that it was not that lycopods were able
to adapt to this wetland environment but rather that they insti-
gated it in the Mid and Late Devonian. Lycopods would have
grown in wet climates with a high P/E ratio and their remains
would have accumulated to create anaerobic conditions within
a water saturated peat. This would have then excluded any plant
that was more deeply rooted and created a distinctive wetland
ecosystem within Mid Devonian equatorial environments. This
lycopod dominance in wetlands continually evolved to reach
its apogee in the Late Carboniferous with the sophisticated stig-
marian [21] root systems

A similar dominance of Cymbosporites also occurs in Chi-
na [8] where there are palaeoequatorial coals of Givetian and
Frasnian age in the isolated Altaid volcanic arc terrane of Jung-
gar in Xinjiang. Here a number of coal seams occur and are
dominated by vitrinite to the exclusion of other coal macerals
particularly sporinite. However, both lycopods, Cymbosporites
and Verrucisporites are present throughout the enclosing clastic
sequence.

Palaeoequatorial coals of Famennian age are generally rare
but occur on Bjørnøy (Bear Island) in the Svalbard archipelago.
These coals are mid Famennian in age, pre-dating the occur-
rence of Retispora lepidophyta that occurs higher in the succes-
sion. Palaeobotanically the coals are associated with numerous
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1 & 2. Pair of incident UV fluorescence and white light images of Givetian cannel coal from Mimerdalen, Spitsbergen. The UV fluorescence
image shows mostly yellow spores with very little non-fluorescent vitrinite present. Scale bar 50 µm.

3 & 4. Pair of incident UV fluorescence and white light images of Givetian coal from Arctic Canada. Yellow-orange fluorescent spores are
abundant but significant areas of made up of non-fluorescent medium grey coloured vitrinite (4). Scale bar 50 µm.

5. Givetian humic coal from Arctic Canada composed entirely of vitrinite. Scale bar 50 µm.
6. Verrucisporites sp, a lycopod megaspore from a Givetian coal in Arctic Canada. In Mimerdalen this genus can be confidently associated

with Protolepidodendropsis. Scale bar 10 µm.
7. Cymbosporites magnificus, a lycopod microspore from a Givetian coal in Arctic Canada. In Mimerdalen this spore can be confidently

associated with Protolepidodendropsis. Scale bar 10 µm.
8. The most abundant spore from the mid Famennian sequence with Cyclostigma coals in Bjørnøy. This has been attributed to

Hymenozonotriletes luteolus [11] and is the potential spore of Cyclostigma. Scale bar 10 µm.
9. Cymbosporites magnificus, a lycopod microspore from the Givetian coal in Mimerdalen that can be confidently associated with

Protolepidodendropsis. Scale bar 10 µm.
10. Verrucisporites submamillarius, a lycopod megaspore from the Givetian coal in Mimerdalen that can be confidently associated with

Protolepidodendropsis. Scale bar 10 µm.
11. Geminospora lemurata, the in situ microspore of Archaeopteris from Mimerdalen, Spitsbergen. Scale bar 10 µm.
12. Contagisporites optivus, the in situ megaspore of Archaeopteris from Mimerdalen, Spitsbergen. Scale bar 10 µm.

1 è 2. Ïàðà èçîáðàæåíèé æèâåòñêîãî êåííåëüñêîãî óãëÿ â ÓÔ-ëó÷àõ è îòðàæåííîì áåëîì ñâåòå, Ìèìåðäàëåí, Øïèöáåðãåí.
Â ÓÔ-ëó÷àõ ìíîæåñòâî ñïîð ôëþîðåñöèðóåò â æåëòîì öâåòå, íåçíà÷èòåëüíûå âêëþ÷åíèÿ âèòðèíèòà ñåðûå, íå ôëþîðåñöèðóþò.
Ìàñøòàáíàÿ ëèíåéêà 50 ìêì.

3 è 4. Ïàðà èçîáðàæåíèé óãëÿ â ÓÔ-ëó÷àõ è îòðàæåííîì áåëîì ñâåòå èç æèâåòñêèõ îáíàæåíèé Àðêòè÷åñêîé Êàíàäû. Â ÓÔ-
ëó÷àõ ìíîæåñòâî ñïîð ôëþîðåñöèðóåò â æåëòîì öâåòå, íåçíà÷èòåëüíûå âêëþ÷åíèÿ âèòðèíèòà ñåðûå, íå ôëþîðåñöèðóþò (4). Ìàñ-
øòàáíàÿ ëèíåéêà 50 ìêì.

5. Æèâåòñêèé ãóìèíîâûé óãîëü èç Àðêòè÷åñêîé Êàíàäû ïîëíîñòüþ ñîñòîèò èç âèòðèíèòà. Ìàñøòàáíàÿ ëèíåéêà 50 ìêì.
6. Verrucisporites sp, ìåãàñïîðà ïëàóíîâèäíîãî èç æèâåòñêîãî óãëÿ Àðêòè÷åñêîé Êàíàäû. Â îáíàæåíèÿõ Ìèìåðäàëåíà ýòîò ðîä

ñïîð ìîæåò áûòü óâåðåííî ñâÿçàí ñ Protolepidodendropsis. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
7. Cymbosporites magnificus, ìèêðîñïîðà ïëàóíîâèäíîãî èç æèâåòñêîãî óãëÿ Àðêòè÷åñêîé Êàíàäû. Â îáíàæåíèÿõ Ìèìåðäàëå-

íà ýòîò ðîä ñïîð ìîæåò áûòü óâåðåííî ñâÿçàí ñ Protolepidodendropsis. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
8. Íàèáîëåå ðàñïðîñòðàíåííàÿ ñïîðà èç ñðåäíåôàìåíñêèõ óãëåé ñ Cyclostigma â Ìåäâåæüåì. Ýòîò âèä ñïîð îòíîñèëñÿ ê

Hymenozonotriletes luteolus [11], ïîòåíöèàëüíûìè ïðîäóöåíòàìè êîòîðûõ ïðåäïîëàãàëèñü Cyclostigma. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
9. Cymbosporites magnificus, ìèêðîñïîðà ïëàóíîâèäíûõ èç æèâåòñêîãî óãëÿ â Ìèìåðäàëåíå, êîòîðàÿ ìîæåò áûòü óâåðåííî ñâÿ-

çàíà ñ Protolepidodendropsis. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
10. Verrucisporites submamillarius, ìåãàñïîðà ïëàóíîâèäíûõ èç æèâåòñêîãî óãëÿ â Ìèìåðäàëåíå, êîòîðàÿ ìîæåò áûòü óâåðåííî

ñâÿçàíà ñ Protolepidodendropsis. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
11. Geminospora lemurata, ìèêðîñïîðà in situ Archaeopteris èç Ìèìåðäàëåíà, Øïèöáåðãåí. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
12. Contagisporites optivus, ìåãàñïîðà in situ Archaeopteris èç Ìèìåðäàëåíà, Øïèöáåðãåí. Ìàñøòàáíàÿ ëèíåéêà 10 ìêì.
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occurrence of the lycopod Cyclostigma kiltorkense and are accepted
as being formed from this plant. The dominant spore in the suc-
cession has been referred to Hymenosporites luteolus [10,11]. How-
ever, it would appear to be more similar to Hymenozonotriletes
papulosus or Spelaeotriletes microgranulatus Byvscheva var. minor
Byvscheva, 1976. However, it is notable that the spore possesses
an internal ring structure, a feature that is characteristic of the
lepidodendroid lycopods such as Lycospora.

Tournaisian coals

Although the compilation of Boucot et al., [3] lists a num-
ber of Tournaisian coal occurrence from Spitsbergen and Bjørnøy
most of these are not supported by palynological assemblages.
For example, the Spitsbergen coals in the Triungen section ap-
pear with the inception of Lycospora pusilla and are Viséan in
age. Similarly, at Backlund Ridge and Rebild Bakker in East
Greenland [14] the inception of coals is again coincident with
Lycospora pusilla. On Bjørnøy there are no recorded coals [10]
between the last occurrence of Retispora lepidophyta and the in-
ception of Lycospora pusilla. Although more records have to be
directly tested it appears there may be either a coal gap or general
paucity of the coal environment in the Tournaisian. A future chal-
lenge is to build on the compilation of Boucot and others to pro-
duce a separate Tournaisian coal distribution map.

Conclusions

A time series of Devonian palaeoequatorial coals shows
that their spores were dominated by the microspore Cym-
bosporites together with the megaspore Verrucisporites. Both of
these spores can be confidently associated with the lycopod tree
Protolepidodendropsis. The microspores and megaspores of the
progymnosperm Archaeopteris are also abundant through these
sequences but were absent from the coal swamp environment.
A hypothesis is that the lycopods with their shallow root were
preadapted for a wetland environment by being able to grow
above the anaerobic layer. This prevented other, more deeply
rooted plants such as progymnosperms from occupying the same
environment. This explains the early (Mid Devonian) exclu-
sivity of lycopods to the wetland coal swamps. Mid Famennian
coals from Bjørnøy were again dominated by lycopods (Cyclostig-
ma). Analysis of Tournaisian coals from our collections shows
that these are not Tournaisian in age but rather Viséan. This
hints there may be a Tournaisian coal gap.
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Introduction

Devonian-Carboniferous boundary interval corresponds
to the dramatic extinction event in the middle Palaeozoic. The
latest Famennian Hangenberg Event, associated with the glo-
bal transgressive-regressive couplets, corresponds to Siphon-
odella praesulcata conodont Zone [1]. The event led to the
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The representative sections outcropping shallow-water and deep-water Devonian/Carboniferous successions in the East of
Pechora Plate (Kamenka River section and Vangyr River section) are considered in respect of facies, conodont, and ostracode
changes. In the Kamenka River section the D/C boundary beds are composed of bioclastic limestones interbedded with dark-gray
clays (lower part of the Edzhid Fm.). The deposits contain abundant and diverse benthic ostracodes of Pseudoleperditia tuberculifera
— Coryellina alba — Cribroconcha primaris ostracode Zone, and diverse conodont associations of praesulcata and sulcata zones.
The negative shifts in 13Corg in conodont organic matter accompanied by weak positive shift in 13Ccarb in bulk carbonates suggest
eutrophic conditions in the lagoon environment and disbalancing of the trophic web at the terminal Famennian. D/C boundary
beds in the Vangyr River section are represented by calciturbidites, pelagic carbonates, and shales (Izyayu Fm.). Transgressive
phase of Hangenberg Event is marked by the black shale layers. The Upper Famennian conodont associations are dominated by
Palmatolepis gracilis group; the ostracodes compose diverse associations of Turingian and slope ecotypes.
The D/C boundary is marked by appearance of conodonts Siphonodella sulcata in associations with ostracodes Armilla uralica.
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ÃÐÀÍÈÖÀ ÄÅÂÎÍÀ È ÊÀÐÁÎÍÀ ÍÀ ÂÎÑÒÎÊÅ ÏÅ×ÎÐÑÊÎÉ ÏËÈÒÛ
(ÐÀÇÐÅÇÛ ÍÀ Ð. ÊÀÌÅÍÊÅ È Ð. ÂÀÍÃÛÐ)

À. Â. Æóðàâëåâ, Ä. Á. Ñîáîëåâ

Èíñòèòóò ãåîëîãèè ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð

Ïðåäñòàâèòåëüíûå ðàçðåçû, âñêðûâàþùèå ìåëêîâîäíûå è ãëóáîêîâîäíûå äåâîíñêî-êàìåííîóãîëüíûå îòëîæåíèÿ
íà âîñòîêå Ïå÷îðñêîé ïëèòû (ð. Êàìåíêà è ð. Âàíãûð), ðàññìàòðèâàþòñÿ â îòíîøåíèè èçìåíåíèé ôàöèé, êîíîäîíòîâ è
îñòðàêîä. Â ðàçðåçå íà ð. Êàìåíêå ïîãðàíè÷íûå îòëîæåíèÿ äåâîíà è êàðáîíà ïðåäñòàâëåíû áèîêëàñòè÷åñêèìè èçâåñò-
íÿêàìè, ïåðåñëàèâàþùèìèñÿ ñ òåìíî-ñåðûìè ãëèíàìè (íèæíÿÿ ÷àñòü ûäæèäñêîé ñâèòû). Îòëîæåíèÿ ñîäåðæàò ìíîãî-
÷èñëåííûå è ðàçíîîáðàçíûå áåíòîñíûå îñòðàêîäû çîíû Pseudoleperditia tuberculifera — Coryellina alba — Cribroconcha
primaris, à òàêæå ðàçíîîáðàçíûå êîíîäîíòîâûå àññîöèàöèè çîí praesulcata è sulcata. Îòðèöàòåëüíûå ñäâèãè â 13Corg
â îðãàíè÷åñêîì âåùåñòâå êîíîäîíòîâ, ñîïðîâîæäàþùèåñÿ ñëàáûì ïîëîæèòåëüíûì ñäâèãîì â 13Ccarb â êàðáîíàòàõ,
óêàçûâàþò íà ýâòðîôíûå ëàãóííûå óñëîâèÿ è äèñáàëàíñ òðîôè÷åñêîé ñåòè â òåðìèíàëüíîì ôàìåíå. Ïîãðàíè÷íûå ñëîè
â ðàçðåçå íà ð. Âàíãûð ïðåäñòàâëåíû êàëüöèòóðáèäèòàìè, ïåëàãè÷åñêèìè êàðáîíàòàìè è àðãèëëèòàìè (èçúÿþñêàÿ ñâè-
òà). Òðàíñãðåññèâíàÿ ôàçà ñîáûòèÿ Hangenberg ìàðêèðóåòñÿ ïðîñëîÿìè «÷åðíûõ ñëàíöåâ». Â âåðõíåôàìåíñêèõ àññî-
öèàöèÿõ êîíîäîíòîâ ïðåîáëàäàåò ãðóïïà Palmatolepis gracilis; îñòðàêîäû ïðåäñòàâëåíû ðàçíîîáðàçíûìè àññîöèàöèÿ-
ìè òþðèíãñêîãî è ñêëîíîâîãî ýêîòèïîâ. Ãðàíèöà äåâîíà è êàðáîíà îòìå÷åíà ïîÿâëåíèåì êîíîäîíòîâ Siphonodella sulcata
â àññîöèàöèè ñ îñòðàêîäàìè Armilla uralica.

Êëþ÷åâûå ñëîâà: ãðàíèöà äåâîíà è êàðáîíà, êîíîäîíòû, îñòðàêîäû, áèîñòðàòèãðàôèÿ, Õàíãåíáåðãñêîå ñîáûòèå,
Ïå÷îðñêàÿ ïëèòà.

well-known mass extinction among most marine organisms
[10]. The traces of the Hangenberg Event, elucidating D/C
boundary beds, are detected globally, but described in details
mainly in the tropical realm in southern hemisphere (e. g. [1]).
The Pechora Plate corresponded to low-latitude realm of the
Northern Hemisphere in the terminal Famennian-earliest
Tournaisian time [8].
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The key objective of this study is to evaluate conodont and
ostracode changes in the D/C boundary interval in shallow-
water and slope facies in the Pechora Plate in respect to Hangen-
berg event.

Material

About 14 sections cropping out the Devonian-Carbonif-
erous boundary beds are known in the North of Urals and
Pechora Plate regions [7]. The representative sections demon-
strating shallow-water and deep-water successions in the regions
are the Kamenka River section (the eastern part of the Pechora
Plate) and the Vangyr River section (Chernyshev Uplift, Sub-
polar Cis-Uralian) (Fig. 1). The Kamenka River section is lo-
cated at the town of Pechora area, in the southern part of the
Pechora-Kozhva Uplift (N 65°04227.4, E 56°4250.9). The
Vangyr River section is located in the southern part of the
Chernyshev Uplift (N 65° 733.05, E 58°4321.25). These sec-
tions demonstrate uninterrupted D/C boundary sequences with-
out gaps and disconformities.

Methods

Conodonts and ostracodes were studied in the Devonian-
Carboniferous boundary beds in the Kamenka River and Vangyr
River sections. The processing of conodont and ostracode sam-
ples followed the standard procedure: dissolution of limestone
in 10 % buffered acetic acid. Some ostracode samples were pro-
cessed by hot acetolysis technique to disaggregate the dehydrated
limestones and release the ostracod shells [5]. The residues were
washed through a sieve of 70 m, dried, and microfossils were
picked out.

The microfauna were photographed using a scanning elec-
tron microscope Tescan Vega 3 LMH. Stereo pair of ostracode
picture was made with a 5° inclination.

Ñarbon isotope values were analyzed with the DELTA V
Advantage mass spectrometer equipped with the Thermo Elec-
tron Continuous Flow Interface (ConFlo III) and Element
Analyzer (Flash EA 1112). The 13C values are reported rela-
tive to the PDB standard. The analytical reproducibility (1)
for 13Ccarb value is ±0.04 ‰, and for 13Corg value is ±0.15 ‰.

Isotope analyzes were performed at the CKP Geonauka
of the Institute of Geology Komi SC UB RAS (Syktyvkar, Rus-
sia).

Results and discussion

The Devonian-Carboniferous transition in the Kamenka
River section comprises shallow-water alternation of clay and
limestones. This section described in details earlier [9] demon-
strates uninterrupted sequence from the upper part of praesul-
cata Zone through sulcata Zone composed of bioclastic lime-
stones interbedded with thin layers of dark-gray clays and cor-
responding to the lower part of the Edzhid Formation (Fig. 1).
Latest Famennian regression is marked by lagoon wavy lami-
nated clayey wacke- and packstones containing rare brachio-
pods Prospira sp., abundant and diverse benthic ostracodes, and
diverse conodont associations including Siphonodella praesul-
cata Sandberg, Siphonodella bella Kononova et Migdisova,
Siphonodella quasinuda Gagiev, Kononova et Pazuhin, Polyg-
nathus parapetus Druce, Polygnathus communis communis Bran-
son et Mehl, Hindeodus penescitulus Rexroad et Collinson,
Pseudopolygnathus graulichi Bouckaert et Groessens, Ligonodi-
na discreta (Austin et Husri) (Fig. 2). The negative shifts in
13Corg in conodont organic matter among Polygnathus commu-
nis and Polygnathus parapetus accompanied by weak positive shift
in 3Ccarb in bulk carbonates suggest eutrophic conditions in

the lagoon environment and disbalancing of the trophic web
(Fig. 3).

The overlaying shoal and open marine wavy laminated
clayey packstones contain early Tournaisian conodonts
Siphonodella bella, Siphonodella quasinuda, Siphonodella sul-
cata (Huddle), Siphonodella semichatovae Kononova et Lipn-
jagov, Patrognathus crassus Kononova et Migdisova among
others (Fig. 2). Both the latest Famennian and earliest Tour-
naisian are characterized by specific ostracode association of
Pseudoleperditia tuberculifera — Coryellina alba — Cribro-
concha primaris ostracode Zone of the South Urals [4] or
Shivaella microphtalma — Ps. venulosa Zone of the East Eu-
ropean Platform [3] (Fig. 4). This association is known from
the Middle praesulcata — Lower duplicata conodont zones of
the East European Platform, Urals, and Franco-Belgian Ba-
sin [3, 4]. Most characteristic species of this interval are as
follows: Bairdia felimgibba Becker, B. zaninae Posner, B. ex-
tenuata Nazarova, Bairdianella cuspis Buschmina, Coryellina
alba Kotschetkova, Blessites feluyensis  Tschigova, and
Pseudoleperditia tuberculifera Schneider. Acratia sp. A sensu
Casier et Lethiers, 2001 occurring in the terminal Famennian
in the section is known form the Middle — Upper praesulcata
interval of the Montagnes Noire [2].

The earliest Tournaisian transgression is marked by de-
creasing clay content in the limestones (Fig. 1). The decreasing
13Ccarb value associated with positive shifts in 13Corg of con-
odont organic matter among Polygnathus communis and Polyg-
nathus parapetus mark oligotrophic and trophically balanced
conditions (Fig. 3). The Devonian-Carboniferous boundary
interval is characterized by appearance of some species of shal-
low-water siphonodellids (S.quasinuda, S. sulcata, S. semichato-
vae) and Patrognathus crassus (Figs. 1, 2). It is notable that first
appearance of Siphonodella quasinuda coincides with second
transgression pulse of the Hangenberg Event (Fig. 1). Hence it
can be roughly correlated with base of the Upper Siphonodella
praesulcata conodont Zone [1] and with the FAD of Protogna-
thodus kockeli proposing as a new level of the D/C boundary by
the joint Devonian-Carboniferous Boundary GSSP Reappraisal
Task Group.

Similar but poorer conodont associations of the D/C
boundary interval are known in the Bolshaya Usa River section
(Polar Urals), where the Late Famennian succession is com-
posed of microbial wacke- and mudstones alternating with bio-
clastic packstones, and the lowermost Tournaisian comprises
wavy laminated packstones with cherty concretions. The low-
ermost Tournaisian packstones contain conodonts Patrognathus
crassus [11].

The Devonian-Carboniferous transition in the deep-wa-
ter shelf facies has been studied in a number of Cis-Uralian sec-
tions. One of the most representative successions is outcropped
in the Vangyr River section (Tchernyshev Uplift). The D/C
boundary beds are represented by calciturbidites, pelagic car-
bonates, and shales of the Izyayu Formation.

The terminal Famennian (beds with Palmatolepis gracilis
roughly correlated with praesulcata Zone) comprises fine-
grained calciturbidites intercalating with layers of dark-gray
limy shales and clayey limestones. The black shale layers mark
transgression acmes probably corresponding to transgressive
phases of the Hangenberg Event (Fig. 1). The abundance of
calciturbidites increases upward that considered as sign of the
latest Famennian regression. The conodont associations com-
prising subautochthonous and reworked conodont elements
are mainly composed of representatives of Palmatolepis graci-
lis group. Presence of Hindeodus penescitulus Rexroad et Col-



Fig. 1. Reference sections of the D/C boundary interval of the north of Urals. Legend: 1 — limestone, 2 — clayey limestone, 3 — calcarenite, 4 — chert, 5 — clay and argillite

Ðèñ. 1. Îïîðíûå ðàçðåçû ïîãðàíè÷íîãî èíòåðâàëà äåâîíà è êàðáîíà íà ñåâåðå Óðàëà. Óñëîâíûå îáîçíà÷åíèÿ: 1 — èçâåñòíÿê, 2 — ãëèíèñòûé èçâåñòíÿê,
3 — êàëüêàðåíèò, 4 — êðåìåíü, 5 — ãëèíà è àðãèëëèò
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Fig. 2. Conodont associations of the Kamenka River section: a — Siphonodella bella Kononova et Migdisova, sample 121-8a/16; b — Siphonodella
bella Kononova et Migdisova, sample 121-1-5/90; c — Siphonodella praesulcata  S.bella transition form, sample 121-13/16; d — Siphonodella
sulcata (Huddle), sample 121a-5/10; e — Siphonodella praesulcata Sandberg, sample 121-1/96; f — Polygnathus taxophorus Cooper, sample
121-2/16; g — Pseudopolygnathus graulichi Bouckaert et Groessens, sample 121-4/16; h, i — Polygnathus communis communis Branson et
Mehl., sample 121-10/16; j — Patrognathus crassus Kononova et Migdisova, sample 121-1/96; k — Siphonodella semichatovae Kononova et

 Lipnjagov, early form, sample 121-19b/16; l — Siphonodella semichatovae Kononova et Lipnjagov, sample 121-19/16

Ðèñ. 2. Êîíîäîíòîâûå àññîöèàöèè ðàçðåçà íà ð. Êàìåíêå: a — Siphonodella bella Kononova et Migdisova, îáð. 121-8a/16; b — Siphonodella
bella Kononova et Migdisova, îáð. 121-1-5/90; c — ïåðåõîäíàÿ ôîðìà Siphonodella praesulcata — S.bella, îáð. 121-13/16; d — Siphonodella
sulcata (Huddle), îáð. 121a-5/10; e — Siphonodella praesulcata Sandberg, îáð. 121-1/96; f — Polygnathus taxophorus Cooper, îáð. 121-2/16;
g — Pseudopolygnathus graulichi Bouckaert et Groessens, îáð. 121-4/16; h, i — Polygnathus communis communis Branson et Mehl.,
îáð. 121-10/16; j — Patrognathus crassus Kononova et Migdisova, îáð. 121-1/96; k — Siphonodella semichatovae Kononova et Lipnjagov,

 ðàííÿÿ ôîðìà, îáð. 121-19b/16; l — Siphonodella semichatovae Kononova et Lipnjagov, îáð. 121-19/16

linson in association with Palmatolepis gracilis Branson et Mehl
suggests correlation with Siphonodella praesulcata Zone, how-
ever numerous conodonts were probably reworked from Pal-
matolepis gracilis expansa Zone (Branmehla disparilis (Bran-
son et Mehl) and Palmatolepis gracilis expansa Sandberg et
Ziegler among others). The terminal Famennian ostracodes
compose diverse associations of the Turingian and slope
ecotypes (Fig. 5). The lowermost Tournaisian part of the suc-

cession comprises clayey fine-grained calciturbidites, which
contain Siphonodella sulcata in associations with the reworked
late Famennian conodonts. Mixed ostracode association oc-
curs as well (Fig. 5). Appearance of Armilla uralica Sobolev
marks the D/C boundary. The diversity of ostracodes decreased
at the earliest Tournaisian.
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Fig. 3. Variations of the carbon isotope composition of bulk carbonates and organic matter of conodont elements in the Devonian/Carboniferous
 boundary beds, Kamenka River section

Ðèñ. 3. Âàðèàöèè â èçîòîïíîì ñîñòàâå óãëåðîäà êàðáîíàòîâ è îðãàíè÷åñêîãî âåùåñòâà êîíîäîíòîâûõ ýëåìåíòîâ â ïîãðàíè÷íûõ
 ñëîÿõ äåâîíà è êàðáîíà, ðàçðåç íà ð. Êàìåíêå

Conclusions

The Hangenberg black-shale event corresponding to the
transgression pulses at the Siphonodella praesulcata Zone are
known just in the deep-water shelf facies. The traces of trans-
gression-regression couplets in the carbonate platform and ep-
icratonic facies mark the event interval. The regressions at the
latest Famennian and earliest Tournaisian caused erosion and
forming of discontinuity in some shallow-water sequences.
These regressions led to developing of calciturbidites in the deep-
water shelf and bathyal environments as well. Siphonodella sul-
cata and Armilla uralica in the deep-water facies are document-
ed just from the calciturbidites, so the D/C boundary cant be
precisely biostratigraphically determined. Pelagic deposits in the
boundary interval are barren as a rule [6, 7]. Exceptional pres-
ervation of the D/C boundary interval in the Kamenka River
section (eastern Pechora Plate) demonstrates very gradual
changes in conodonts and ostracodes in the shallow-water en-
vironment.
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Fig. 4. Ostracode associations of the Kamenka River section: a, b — Pseudoleperditia tuberculifera Schneider, 1956, sample 121-1/16:
a — ¹333/37-51, lateral view of right valve; b — ¹333/34-28, stereo-pair of carapace in dorsal view; c, d — Coryellina alba Kotschetkova,
1987, sample 121-18À/16: c — ¹333/39-19, carapace in left lateral view; d — ¹333/39-18, carapace in posterior view; e—g — Blessites
feluyensis Tschigova, 1977: e — ¹333/37-44, carapace in left lateral view, sample 121-1/16; f — ¹333/37-45, carapace in dorsal view, sample
121-1/16; g — ¹337/6-21, carapace in ventral view, sample 121-1-10; h — Bairdiacypris ex gr. cylindrica (Samoylova et Smirnova, 1960),
¹333/39-26, carapace in right lateral view, sample 121-19A/16; i, j — Bairdianella cuspis Buschmina, 1970: i — ¹333/39-16, carapace in
right lateral view, sample 121-17/16; j — ¹333/38-39, carapace in dorsal view, sample 121-6/16; k—m — Glyptopleura ex gr. plicata (J. et K.,
1867), sample 121-1-10: k — ¹333/35-18, juvenile left valve in lateral view; l — ¹333/35-21, carapace in left lateral view; m — ¹333/35-20,
juvenile in dorsal view; n, o — Bairdia extenuata Nazarova, l951: n — ¹333/36-13, carapace in right lateral view, sample 121-5/16; o — ¹333/
39-4, carapace in dorsal view, sample 121-16/16; p — Bairdia felimgibba Becker, 1982, ¹333/36-12, carapace in left lateral view, sample 121-
2/16; q, r — Bairdia zaninae Posner, 1979: q — ¹333/38-31, carapace in right lateral view, sample 121-6/16; r — ¹333/38-32, carapace in
dorsal view, sample 121-6/16; s, t — Pustulobairdia ex gr. confragosa (Samoilova & Smirnova 1960), sample 121-1-10: s — ¹335/7-11,
carapace in right lateral view; t — ¹335/7-12, carapace in dorsal view; u, v — Acratia sp. A sensu Casier & Lethiers, 2001: u — ¹333/36-14,

 carapace in right lateral view, sample 121-5/16; v — ¹333/39-12, carapace in anterior view, sample 121-17/16

Ðèñ. 4. Îñòðàêîäîâûå àññîöèàöèè ðàçðåçà íà ð. Êàìåíêå: a, b — Pseudoleperditia tuberculifera Schneider, 1956, îáð. 121-1/16:
a — ¹333/37-51, âèä ñáîêó ïðàâîé ñòâîðêè; b — ¹333/34-28, ñòåðåîïàðà ðàêîâèíû, âèä ñâåðõó; c, d — Coryellina alba Kotschetkova,
1987, îáð. 121-18À/16: c — ¹333/39-19, âèä ðàêîâèíû ñëåâà ñáîêó; d — ¹333/39-18, âèä ðàêîâèíû ñçàäè; e—g — Blessites feluyensis
Tschigova, 1977: e — ¹333/37-44, âèä ðàêîâèíû ñëåâà ñáîêó, îáð. 121-1/16; f — ¹333/37-45, ðàêîâèíà, âèä ñâåðõó, îáð. 121-1/16;
g — ¹337/6-21, ðàêîâèíà, âèä ñíèçó, îáð. 121-1-10; h — Bairdiacypris ex gr. cylindrica (Samoylova et Smirnova, 1960), ¹333/39-26, âèä
ðàêîâèíû ñïðàâà ñáîêó, îáð. 121-19A/16; i, j — Bairdianella cuspis Buschmina, 1970: i — ¹333/39-16, âèä ðàêîâèíû ñïðàâà ñáîêó,
îáð. 121-17/16; j — ¹333/38-39, âèä ðàêîâèíû ñâåðõó, îáð. 121-6/16; k—m — Glyptopleura ex gr. plicata (J. et K., 1867), îáð. 121-1-10:
k — ¹333/35-18, þâåíèëüíàÿ ëåâàÿ ñòâîðêà, âèä ñáîêó; l — ¹333/35-21, âèä ðàêîâèíû ñëåâà ñáîêó; m — ¹333/35-20, þâåíèëüíàÿ
ôîðìà, âèä ñâåðõó; n, o — Bairdia extenuata Nazarova, l951: n — ¹333/36-13, âèä ðàêîâèíû ñïðàâà ñáîêó, îáð. 121-5/16; o — ¹333/39-
4, âèä ðàêîâèíû ñâåðõó, îáð. 121-16/16; p — Bairdia felimgibba Becker, 1982, ¹333/36-12, âèä ðàêîâèíû ñëåâà ñáîêó, îáð. 121-2/16;
q, r — Bairdia zaninae Posner, 1979: q — ¹333/38-31, âèä ðàêîâèíû ñïðàâà ñáîêó, îáð. 121-6/16; r — ¹333/38-32, âèä ðàêîâèíû ñâåðõó,
îáð. 121-6/16; s, t — Pustulobairdia ex gr. confragosa (Samoilova & Smirnova 1960), îáð. 121-1-10: s — ¹335/7-11, âèä ðàêîâèíû ñïðàâà
ñáîêó; t — ¹335/7-12, âèä ðàêîâèíû ñâåðõó; u,v — Acratia sp. A sensu Casier & Lethiers, 2001: u — ¹333/36-14, âèä ðàêîâèíû ñïðàâà

 ñáîêó, îáð. 121-5/16; v — ¹333/39-12, âèä ðàêîâèíû ñïåðåäè, îáð. 121-17/16
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Fig. 5. Ostracode associations of the Vangyr River section; Upper  Famennian (a—e), Famennian-Tournaisian (f—j), Tournaisian (k—n):
a — Ceratacratia cerata Blumenstengel, 1965, ¹ 333/20-5, internal view of right valve, sample w22-z8; b — Absina (Absina) ventrorostrata
Grundel, 1962, ¹ 333/20-6, internal view of right valve, sample w22-z8; c — Rectoplacera neoelongatata Blumenstengel, 1979, ¹ 333/20-3,
lateral view of right valve, sample w22-z8; d — Cornigella ? verrucosus Sobolev, 2014, ¹ 333/20-40, lateral view of left valve, sample w22-z3;
e — Mennerites famenica Sobolev, 2014, ¹ 333/50-5, lateral view of righ valve, sample w22-4; f — Timorhealdia nitidula praenitidula
(Blumenstengel, 1979), ¹ 333/20-2, lateral view of left valve, sample w22-z8; g — Armilla decorata Sobolev, 1997, ¹ 333/21-10, lateral view
of left valve, sample w22-z1; h — Corrugobythere longa Sobolev, 1998, ¹ 333/21-65, lateral view of right valve, sample w22-5; i — Bairdia
felimgibba Becker, 1982, ¹ 333/20-46, lateral view of left valve, sample w22-z3; j — Bairdiacypris ex gr. cylindrica (Samoylova et Smirnova,
1960), ¹ 333/21-39, carapace in right lateral view, sample w22-4; k — Calcarofera calcarata Schornikov, 1993, ¹ 333/21-112, lateral view of
right valve, sample w22-10; l — Armilla uralica Sobolev, 1994, ¹ 333/21-67, lateral view of right valve, sample w22-6; m — Strumibythere
simplex Sobolev, 2017, ¹ 333/21-117, lateral view of right valve, sample w22-10; n — Compositocostata cumina Sobolev, 2017, ¹ 333/21-113,

 lateral view of left valve, sample w22-10

Ðèñ. 5. Îñòðàêîäîâûå àññîöèàöèè ðàçðåçà íà ð. Âàíãûð; âåðõíèé ôàìåí (a—e), ôàìåí-òóðíå (f—j), òóðíå (k—n): a — Ceratacratia
cerata Blumenstengel, 1965, ¹ 333/20-5, âíóòðåííèé âèä ïðàâîé ñòâîðêè, îáð. w22-z8; b — Absina (Absina) ventrorostrata Grundel,
1962, ¹ 333/20-6, âíóòðåííèé âèä ïðàâîé ñòâîðêè, îáð. w22-z8; c — Rectoplacera neoelongatata Blumenstengel, 1979, ¹ 333/20-3, âèä
ñáîêó ïðàâîé ñòâîðêè, îáð. w22-z8; d — Cornigella ? verrucosus Sobolev, 2014, ¹ 333/20-40, âèä ñáîêó ëåâîé ñòâîðêè, îáð. w22-z3;
e — Mennerites famenica Sobolev, 2014, ¹ 333/50-5, âèä ñáîêó ïðàâîé ñòâîðêè, îáð. w22-4; f — Timorhealdia nitidula praenitidula
(Blumenstengel, 1979), ¹ 333/20-2, âèä ñáîêó ëåâîé ñòâîðêè, îáð. w22-z8; g — Armilla decorata Sobolev, 1997, ¹ 333/21-10, âèä ñáîêó
ëåâîé ñòâîðêè, îáð. w22-z1; h — Corrugobythere longa Sobolev, 1998, ¹ 333/21-65, âèä ñáîêó ïðàâîé ñòâîðêè, îáð. w22-5; i — Bairdia
felimgibba Becker, 1982, ¹ 333/20-46, âèä ñáîêó ëåâîé ñòâîðêè, îáð. w22-z3; j — Bairdiacypris ex gr. cylindrica (Samoylova et Smirnova,
1960), ¹ 333/21-39, âèä ðàêîâèíû ñïðàâà ñáîêó, îáð. w22-4; k — Calcarofera calcarata Schornikov, 1993, ¹ 333/21-112, âèä ñáîêó
ïðàâîé ñòâîðêè, îáð. w22-10; l — Armilla uralica Sobolev, 1994, ¹ 333/21-67, âèä ñáîêó ïðàâîé ñòâîðêè, îáð. w22-6; m — Strumibythere
simplex Sobolev, 2017, ¹ 333/21-117, âèä ñáîêó ïðàâîé ñòâîðêè, îáð. w22-10; n — Compositocostata cumina Sobolev, 2017, ¹ 333/21-113,

 âèä ñáîêó ëåâîé ñòâîðêè, îáð. w22-10

Vorkutinskom poperechnom podnyatii (r. Bol’shaya Usa) (De-
vonian-Carboniferous boundary beds in the Vorkuta transverse
uplift (Bolshaya Usa River)). Uchenye Zapiski Kazanskogo Uni-
versiteta. Seriya Estestvennye Nauki (Proceedings of Kazan
University. Natural Sciences, 2018, V. 160, No. 3, pp. 467—
483.
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Introduction

According to the recommendation of the International
Commission on stratigraphy (Subcommission on Devonian
stratigraphy) the boundary of Middle and Upper Devonian is
drawn in the Lower subzone of the Mesotaxis falsiovalis con-
odont zone [11, 12]. This level is significantly above a traditional
border on the Russian Platform. The Givetian Stage corresponds
to the Starooskol substage (Vorobiev, Ardatov and Mullin hori-
zons) on the unified stratigraphic scheme of the Russian Plat-
form. Following the modern trends, the Pashiy Horizon was in-
cluded in Givetian Stage in the interregional stratigraphy scheme
of the Devonian deposits of Russia [11]. However, boundary
positions of regional divisions are not defined precisely.

The higher plants spores regional scheme developed [6]
within an uniform standard for micro- and macrofossils (by the
first appearance of a taxon in a geological section) in the Timan
— Northern Urals region. Previously [1] palynozones were al-
located on different signs, generally on the maximum quantity
of a taxon in palynocomplex (acme zone).
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Àêòóàëüíîñòü äåòàëüíîãî èçó÷åíèÿ æèâåòñêî-ôðàíñêîãî îñàäêîíàêîïëåíèÿ îïðåäåëÿåòñÿ ïðîäîëæåíèåì äèñêóñ-
ñèè îá óðîâíå íèæíåé ãðàíèöû ôðàíñêîãî ÿðóñà (ñîîòâåòñòâåííî ãðàíèöû ñðåäíåãî è âåðõíåãî äåâîíà) íà òåððèòîðèè
Âîñòî÷íî-Åâðîïåéñêîé ïëàòôîðìû. Ïðåäñòàâëåíû íîâûå ðåçóëüòàòû èçó÷åíèÿ ïîãðàíè÷íîãî ñðåäíåïîçäíåäåâîíñêîãî
âðåìåííîãî èíòåðâàëà â ïðåäåëàõ Þæíîãî è Ñðåäíåãî Òèìàíà: ñêîððåëèðîâàíû îäíîâîçðàñòíûå ïàëèíîêîìïëåêñû
ñìåæíûõ òåððèòîðèé, óñòàíîâëåíà íîâàÿ ïàëèíîçîíà, äåòàëèçèðóþùàÿ ðàííåôðàíñêèé ýòàï îñàäêîíàêîïëåíèÿ; óñòà-
íîâëåíû îñîáåííîñòè àññîöèàöèé ñïîð âûñøèõ ðàñòåíèé, ôîðìèðîâàâøèõñÿ â êîíòèíåíòàëüíûõ è ïðèáðåæíî-ìîðñêèõ
ôàöèÿõ.

Êëþ÷åâûå ñëîâà: áèîñòðàòèãðàôèÿ, âûñøèå ðàñòèòåëüíûå ñïîðû, Þæíûé è Ñðåäíèé Òèìàí, ïîãðàíè÷íûå îòëî-
æåíèÿ âåðõíåãî è ñðåäíåãî äåâîíà.

The presence of the same species-indices characterizing dif-
ferent age palynozones (Acanthotriletes bucerus Tchib., Archaeo-
perisaccus ovalis Naumova, Tholisporites variabilis (Naumova)
Oshurk. var. insignis Sennova, Calyptosporites bellus (Naumova)
Oshurk.) in both schemes is explained by the difference in the
methodical approach of palynozone isolation. The allocation of
palynozones by the maximum development of a taxon or its dis-
appearance in the palynocomplex (PC) does not reflect evolu-
tionary trends in the plant biocomplex development. It only fixes
adaptation of plants to the certain facies-climatic conditions.

The analysis of even-aged palynocomplexes structure of dif-
ferent facies in the Southern and Middle Timan sediments illus-
trates facial confinedness of some spore taxons sets (tab. 1). How-
ever, implementation of the different methodological techniques
(correlations between the palynological zones of coastal and sea
facies and paleontological ones, the analysis of the complete tax-
onomical palynospectrum (PS), percentage of taxons, etc.) al-
lowed to detail the stratigraphical partition of geological sections,
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Table 1. Stratigraphic ranking of the most important spores taxa studied
in the Givetian-Frasnian sediments of the Middle and Southern Timan

Òàáëèöà 1. Ñòðàòèãðàôè÷åñêîå ðàíæèðîâàíèå íàèáîëåå âàæíûõ òàêñîíîâ ñïîð,
èçó÷åííûõ â æèâåòñêî-ôðàíñêèõ îòëîæåíèÿõ íà Ñðåäíåì è Þæíîì Òèìàíå

to allocate a new palynozone and to carry out regional and inter-
regional correlations. It established that the bottom of Ust-Yare-
ga Formation is characterized by a palynozone of Cristatisporites
pseudodeliqucsens-Archaeoperisaccus ovalis, and the top — by Cris-
tatisporites deliqucsens (tab. 2).

Taking into account the new data about the higher plant
spores in the Northern Timan Urals region, authors explore
variants of phytostratigraphic boundary level that would be the
closest to the modern level of the discussed border.

The history of studies of the regional stratigraphic bound-
ary is not covered in this article as it already has been repeatedly
described in other publications [2, 3, 6, 8].

Palynostratigraphy and paleoreconstructions

Russian palynologists traditionally correlated Pashiy-Sar-
gaevo stratigraphic interval with optivuskrestovnikovii palyno-
zone (tab. 2) [1]. Its lower bound approximately corresponds to
the base of the hermanni-cristatus conodonta zone.

In the Timan — Northern Urals region the optivus-kre-
stovnikovii zone expands on the Yaransk, Dzher, Timan, Sar-
gaevo horizons [2]. O. P. Telnova [6] allocated regional palyno-
zones in the stratigraphic volume of this zone on the Southern
Timan and called with names of the first time encountered
spores (tab. 2). This scheme has been corrected and expanded

with analysis results of the PS from the Middle Timan geologi-
cal sections [7].

The Middle Timan PC correlate well with ones in strato-
type sections in the Southern Timan (stratotypes of Timan and
Ust-Yarega Formations), in the Pechora Sineclise (the Dzher
Horizon), in more remote sections on the Chernyshev’s Ridge
and in the Main Devonian Field.

The general trend in a change of taxonomical structure
of PS is observed in the Givetian-Frasnian stratigraphic inter-
val in the compared territories. Spores of a genus Geminospora
dominate in all PS (producers — Archeopteris plants, Archae-
opteridales order). In the Devonian time only Archeopteris got
a wooden habitus. Well-developed root system allowed them
to grow on high landscape sites, all other plants tied to water
basins. Thus, Archeopteris avoided fierce competition and
quickly created a dominating group of plants in the Middle
and Upper Devonian floristic communities. Cosmopolitan
distribution and wide age range make spores of these plants
inert for the stratigraphic constructions. Therefore, the em-
phasis is placed on spores of subdominant groups in the anal-
ysis of PS.

Five PC were established in Valsa, Tsilma, Ust-Chirka, Ust-
Yarega and Kraypole Formations on the Middle Timan (tab. 2).
On the Southern Timan in Valsa PSs as well as in the Upper
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Chibj Formation small (20—40 ) spores with small-spicular
sculpture of exine (Acanthotriletes bucerus, A. eximius Naumo-
va, A. similis Naumova et al.) formed the subdominant group.
The spores and pollen size reduction and the small-spicular
sculpture of the recent spores connected with deterioration in
facies-climatic conditions of their producers growth [4]. It is
possible to assume by analogy that increase in quantity and va-
riety of spores of the Acanthotriletes group could indicate some
aridization and, perhaps, a small cold snap in this period. In
this time tectonic and volcanic activity increased in the all Ti-
man territory.

The increase in numbers (up to 25 %) and diversity of
spores in PCs of Tsilma, Ust-Yarega, Krypole Formations on
the Middle Timan and Timan, Ust-Yarega Formations on the
South Timan with a wide thin zone (Calyptosporites, Densos-
porites, Hymenozonotriletes, etc.) may indicate a climatic trend
towards humidity. Producers of the spores were ferric and plac-
id plants [6]. It correlates with the regional manifestation of the
Frasne event (global transgression) recorded in many regions
of the world.

Taxonomic composition of PC from sections of the Mid-
dle Timan differs from such on the Southern Timan by per-
centage content, absence of some taxa, including index spe-
cies (Perotrilites vermiculatus Med.) and by different strati-
graphic range in rare cases. For example, spores Archaeozo-
notriletes variabilis, A. variabilis var. insignis were listed as
dominant and guiding species for the Sargaevo Horizon for
the long time [1, 2]. Later, different compositions of PC were
established in different areas of the Timan in deposits of Sar-
gaevo age [2, 6]. These forms are rare and sometimes absent
in the Ust-Yarega Formation of the Sargaevo Horizon in the
Tsilma River basin.

Minor differences in taxonomic composition of PCs from
single-age deposits of the Middle and the Southern Timan are
explained by landscape-facial conditions of their producers
growth. The constant lowering of the Southern Timan territo-
ry was the cause of constant watercourses and various water
areas facies of warm humid climate. The Middle Timan slow
dive and some elevation of this territory led to the spread of

periodically changing facies from drier to wetter and vice ver-
sa. The lithological analysis results show a high sedimental
variability of most formations on the Middle Timan both in
section and in extension, which is typical of alluvial coastal
plains.

For the first time the appearance of taxa spores Cris-
tatisporites pseudodeliquescens Telnova et Marshall, Archaeo-
perisaccus ovalis Naumova was traced in the sections of the Ust-
Yarega Formation of the Southern Timan. The palynozone Cris-
tatisporites pseudodeliquescens [6] was established here. Later,
the simultaneous appearance of these taxa was traced at the sin-
gle-age stratigraphic level in outcrops of the Darshor Creek on
the Chernyshev Ridge on the Middle Timan [5, 7]. This allows
adding the binary name of palynozone C. pseudodeliquescens —
A. ovalis to the regional spore scheme (tab. 2).

Stratigraphic sequence of appearance of taxa Cristatisporites
pseudodeliquescens and Cristatisporites deliquescens (Naumova)
Arkh. is traced in the sections of Ust-Jarega Formation on the
Middle Timan. The C. deliquescens spores in stratigraphically
complete and more shallow-water sections on the Middle Ti-
man are highlighted as index species of miosporous sub-com-
plex B of the Cristatisporites pseudodeliquescens zone [7].

In addition, a simultaneous appearance of spores Cris-
tatisporites deliquescens and conodonts Ancyrodella rotundilo-
ba soluta Sandb. Ziegl. et Bult recorded in section of shallow
water-shelf facies in outcrops of the Shera Creek on the Je-
jimparma Plato of the Southern Timan (Telnova, Soboleva,
Sobolev, in print). The same association of miospores and
conodonts was explored in the upper part of the Kedzydshor
Formation in outcrops of the Dershor Creek (Chernyshev
Ridge) [5, 10].

Conclusion

Thus, the stratigraphic sequence of appearance of taxa
Cristatisporites pseudodeliquescens and Cristatisporites deliquescens
and an association of conodonts Ancyrodella rotundiloba soluta
and the spore Cristatisporites deliquescens found in different ar-
eas of the Timan-North Ural region. It allows to identify a new
regional spore zone Cristatisporites deliquescens (tab. 2). In the

Table 2. The chart of comparison palinozone îptivus-krestovnikovii of the East-European Platform

Òàáëèöà 2. Ñõåìà ñîïîñòàâëåíèÿ ïàëèíîçîíû îptivus-krestovnikovii íà Âîñòî÷íî-Åâðîïåéñêîé ïëàòôîðìå
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regional Devonian palynostratigraphic zonality scheme [6] the
new zone occupies a level between the palynozones C. pseudodel-
iquescens and G. semilucensis — P. donensis.

By the present moment, only one stratigraphic level has
been correlated on spores and conodonts (orthostratigraphic
group of fauna) and it is much higher than the modern bound-
ary of the Middle — Late Devonian.  Because of this only phy-
tostratigraphic boundaries can be characterized with spores.

Analysis of taxonomic composition of PCs from border
deposits shows that the most significant changes occur in the
third PC (palynozonne Densosporites sorokinii) of the Timan
Formation on the Southern Timan and in the Ust-Chirka
Formation on Middle Timan [7]. In these PCs the taxonom-
ic composition updates on the species and generic levels.
Spores of Archeopteris plants (Contagisporites optivus, Gemi-
nospora rugosa, G. notata, G. micromanifesta, etc.) are the main

(up to 50 %) dominant group still. Spores with film perispores
(Calyptosporites, Cristatisporites, Hymenozonotriletes, Densos-
porites, etc.) becomes a subdominant group (up to 16 %),
which are among the dominant genera higher in section. This
level can be considered as a phytostratigraphic frontier. It is
a bit lower than Givetian — Frasnian boundary marked by
conodonts. Apparently, the trigger for significant changes in
both plant and marine communities was the eustatic Frasne
event. This event is characterized by the beginning of global
transgression and is timed to the foundation of the Early fal-
siovalis conodont zone [13]. Regional responses of continen-
tal and marine biota components to environmental changes
may occur at different rates. Plant biota proved to be more
sensitive and responded to climate change almost immedi-
ately. In this case, the biotic event almost coincides with the
abiotic event.

The most important taxa of spores studied in the Givetian-Frasnian sediments of the Middle and Southern Timan
Íàèáîëåå âàæíûå òàêñîíû ñïîð èç æèâåòñêî-ôðàíñêèõ îòëîæåíèé íà Ñðåäíåì è Þæíîì Òèìàíå

1 — Contagisporites optivus (Tchib.) Owens, sample 305-1; 2 — Geminospora micromanifesta (Naumova) Owens, sample 317-1; 3 — Geminospo-
ra notata (Naumova) Obukh., sample 150-1; 4 — Tholisporites variabilis (Naumova) Oshurk., sample 193-2; 5 — Tholisporites variabilis (Nau-
mova) Oshurk. var. insignis Sen., sample 150-2; 6 — Archaeozonotriletes accretus Tchib., sample Ð2-3; 7 — Calyptosporites bellus (Naumova)
Oshurk., sample 417-2; 8 — Calyptosporites domanicus (Naumova) Oshurk., sample ð2-1; 9 — Calyptosporites krestovnikovii (Naumova) Oshurk.,
sample 193-1; 10 — Densosporites sorokinii Obukh., sample 127-1; 11 — Cristatisporites pseudodeliquescens Telnova et Marshall, sample 127-1;
12 — Cristatisporites deliquescens (Naumova) Arkh., sample 127-1; 13 — Ancyrospora furcula Owens, sample 127-2; 14 — Archaeoperisaccus
verrucosus Pashk., sample 317-1;.15 — Acanthotriletes bucerus Tchib., sample 193-1; 16 — Acanthotriletes eximius Naumova, sample 315-1;

17 — Archaeoperisaccus ovalis Naumova, sample 315-1.
The numbers of spore preparations correspond to the numbers of the samples [8]. Scale bar 10 m

Íîìåðà ïàëèíîëîãè÷åñêèõ  ïðåïàðàòîâ ñîîòâåòñòâóþò íîìåðàì îáðàçöîâ [8]. Äëèíà ìàñøòàáíîé ëèíåéêè 10 m
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The problem of biostratigraphic subdivision and correla-
tion of the Givetian and Frasnian stages (i. e. the Middle and
Upper Devonian) in the north-east of European Russia has been
considered in many publications. Despite repeated discussion
of this problem [7, 9, 17, 25], it remains unresolved and rele-
vant. There are different points of view regarding the position
of the lower boundary of the Frasnian Stage in various regions.
Several authors proposed to draw this boundary in the Timan-
North Urals Region [8—9, 11, 17, 25]. The lowest position of
the boundary roughly coincides with the base of the Pashy For-
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CONODONTS AND OSTRACODES FROM THE GIVETIAN-FRASNIAN SHALLOW-WATER DEPOSITS
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Conodont and ostracode distribution in the Timan (Middle — Upper Devonian, Upper Givetian — Lower Frasnian), Ust’-
Yarega (Upper Devonian, Lower Frasnian) and Yba (Middle? — Upper Devonian, Upper Givetian? — Lower Frasnian) formations
of Southern Timan was analyzed. The regional and interregional correlation of the established associations was conducted.
The significant changes in conodont and ostracode associations are observed almost at the base of the Ust’-Yarega Forma-
tion, and they are associated with a gradual increase in the depth of the paleobasin. The conodonts of Ancyrodella rugosa and
Mesotaxis asymmetricus appearing at this level characterize the Ancyrodella rugosa conodont Zone. The ostracodes of the
Ust’-Yarega Formation are represented by the assemblage of the Cavellina chvorostanensis — Entomozoe (R.) scabrosa Zone.
The significant changes in the conodont associations of the Yba Formation reflect an important sequence of appearance of the
index-species: Mesotaxis falsiovalis, Ancyrodella rotundiloba soluta, Ancyrodella rotundiloba rotundiloba. The Ancyrodella soluta
conodont Zone provide a reliable correlation of the sections of the Timan-North Urals Region and are essential for resolving the
issue of the lower boundary of the Frasnian stage of the Upper Devonian in the East European Platform.

Keywords: conodonts, ostracodes, biostratigraphy, correlation, Southern Timan, Givetian-Frasnian boundary interval.

ÊÎÍÎÄÎÍÒÛ È ÎÑÒÐÀÊÎÄÛ ÈÇ ÌÅËÊÎÂÎÄÍÛÕ ÆÈÂÅÒÑÊÎ-ÔÐÀÍÑÊÈÕ ÎÒËÎÆÅÍÈÉ ÞÆÍÎÃÎ ÒÈÌÀÍÀ
Ì. À. Ñîáîëåâà, Ä. Á. Ñîáîëåâ

Èíñòèòóò ãåîëîãèè ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð

Ïðîâåäåí àíàëèç ðàñïðîñòðàíåíèÿ êîíîäîíòîâ è îñòðàêîä â ðàçðåçàõ òèìàíñêîé (ñðåäíèé — âåðõíèé äåâîí, âåðõ-
íèé æèâåò — íèæíèé ôðàí), óñòü-ÿðåãñêîé (âåðõíèé äåâîí, íèæíèé ôðàí) è ûáñêîé (ñðåäíèé? — âåðõíèé äåâîí, âåðõíèé
æèâåò? — íèæíèé ôðàí) ñâèò Þæíîãî Òèìàíà. Îñóùåñòâëåíû ðåãèîíàëüíàÿ è ìåæðåãèîíàëüíàÿ êîððåëÿöèè óñòàíîâ-
ëåííûõ êîìïëåêñîâ. Çàìåòíûå èçìåíåíèÿ â êîíîäîíòîâûõ è îñòðàêîäîâûõ êîìïëåêñàõ îòìå÷àþòñÿ ïðàêòè÷åñêè ñ îñíî-
âàíèÿ óñòü-ÿðåãñêîé ñâèòû è ñâÿçàíû ñ ïîñòåïåííûì óâåëè÷åíèåì ãëóáèíû ìîðñêîãî áàññåéíà. Íà ýòîì óðîâíå ïîÿâëÿ-
þòñÿ êîíîäîíòû Ancyrodella rugosa è Mesotaxis asymmetricus, êîòîðûå õàðàêòåðèçóþò çîíó Ancyrodella rugosa. Îñòðà-
êîäû óñòü-ÿðåãñêîé ñâèòû ïðåäñòàâëåíû êîìïëåêñîì çîíû Cavellina chvorostanensis — Entomozoe (R.) scabrosa. Â òî æå
âðåìÿ çàìåòíûå èçìåíåíèÿ â êîíîäîíòîâûõ êîìïëåêñàõ ûáñêîé ñâèòû îòðàæàþò âàæíóþ ïîñëåäîâàòåëüíîñòü ïîÿâëå-
íèÿ çîíàëüíûõ âèäîâ: Mesotaxis falsiovalis, Ancyrodella rotundiloba soluta, Ancyrodella rotundiloba rotundiloba. Êîíîäîíòî-
âàÿ çîíà Ancyrodella soluta îáåñïå÷èâàåò íàäåæíóþ êîððåëÿöèþ ðàçðåçîâ Òèìàíî-Ñåâåðîóðàëüñêîãî ðåãèîíà è èìååò
ñóùåñòâåííîå çíà÷åíèå äëÿ ðàçðåøåíèÿ âîïðîñà î íèæíåé ãðàíèöå ôðàíñêîãî ÿðóñà âåðõíåãî äåâîíà íà òåððèòîðèè
Âîñòî÷íî-Åâðîïåéñêîé ïëàòôîðìû.

Êëþ÷åâûå ñëîâà: êîíîäîíòû, îñòðàêîäû, áèîñòðàòèãðàôèÿ, êîððåëÿöèÿ, Þæíûé Òèìàí, æèâåòñêî-ôðàíñêèé ïî-
ãðàíè÷íûé èíòåðâàë.

mation, and the highest position coincides with the base of the
Ust’-Yarega Formation or the upper part of the Kedzydshor
Formation [2, 25], characterized by the late forms of the con-
odonts Ancyrodella rotundiloba (Bryant). In addition, in sections
of the Timan-Pechora Province (TPP), it is proposed to draw
the boundary at the base or inside the Timan Formation [8—9,
11, 17], which is approximately correlated with the Kedzyd-
shor Formation of the western slope of the Urals and the
Chernyshev Ridge. The options proposed by different authors
for the regional level of the base of the Frasnian Stage do not
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meet the recommendations of the International Subcommis-
sion on the Devonian Stratigraphy System (SDS) [27].

In accordance with the decision of SDS and the Interna-
tional Stratigraphic Commission, the position of the boundary
between the Middle and Upper Devonian is assumed to be at
the base of the lower subzone of the Polygnathus asymmetricus
conodont Zone by the first appearance of the late forms of An-
cyrodella rotundiloba [27]. This is very important level in the
evolution of conodonts. Here, for the first time, most species of
the genus Ancyrodella and Mesotaxis, which are widespread in
the Lower Frasnian of Upper Devonian, appear.

In the modern conodont zonation (Fig. 1), the boundary
between the Givetian and Frasnian stages is drawn inside the lower
subzone of the Mesotaxis falsiovalis conodont Zone marked by
the first appearance of Ancyrodella rotundiloba [20, 28]. This ear-
ly form stands out as a separate subspecies — Ancyrodella rotundi-
loba pristina Khalymbadzha et Chernysheva, which is zonal tax-
on in the Tafilalt (Southern Morocco) conodont zonation [1]
and in the new scheme of the conodont zonation [3].

In addition to biostratigraphic markers of the boundary
between the Givetian and Frasnian stages, there are lithologi-
cal markers, reflecting eustatic fluctuations. As a result of a sig-
nificant sea level rise (the Frasne Event), fundamental changes
in the composition of the marine biota occurred. Perhaps the
Frasne Event occurred in several stages [26]. O. Wallizer [26]
considered that the main biological event coincides with the
geological event, i.e. the level of the lower subzone of Mesotax-

Fig. 1. Middle to Upper Devonian correlation of conodont and ostracode zones compared to the distribution of the ostracodes, which are
 widespread in the Timan-North Urals Region, according to our data and literature data

Ðèñ. 1. Êîððåëÿöèÿ êîíîäîíòîâûõ è îñòðàêîäîâûõ çîí ñðåäíåãî è âåðõíåãî äåâîíà ñ ðàñïðåäåëåíèåì îñòðàêîä, øèðîêî ðàñïðîñò-
ðàíåííûõ â Òèìàíî-Ñåâåðîóðàëüñêîì ðåãèîíå (íàøè è ëèòåðàòóðíûå äàííûå)

is falsiovalis conodont Zone (below the base of the Frasnian
stage) is correlated with the beginning of transgression of the
marine basin.

Conodont zonation is widely used for biostratigraphic sub-
division and correlation of the Givetian and Frasnian deposits.
However, the absence of zonal taxa of conodonts in many areas
of the Timan-North Urals Region because of their facies de-
pendence complicates biostratigraphy. Therefore, we analyzed
the distribution of conodonts and ostracodes in the Givetian-
Frasnian shallow-water deposits of the Southern Timan. Here
are the stratotype sections of the Timan and Ust’-Yarega for-
mations, where the lower boundary of the Frasnian stage of the
Upper Devonian was traditionally considered. The section of
the Yba Formation is lithologically the closest to the predomi-
nantly carbonate stratotype Col du Puech de la Suque section
in Montagne Noir (Southern France) [27]. This section, in our
opinion, is the most promising to confirm the level of the poor-
ly defined boundary between the Givetian and Frasnian stages
in the East European Platform.

Material and methods

We analyze the distribution of conodonts and ostracodes in
the Givetian-Frasnian shallow-water deposits of the Southern
Timan (Fig. 2, A), as in this region there are stratotypes of a num-
ber of local and regional subdivisions of the Middle and Upper
Devonian. A significant part of the sections is located in the Ukhta
Region of the Komi Republic. This region is related to the north-
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Fig. 2. A — location of the studied area on the tectonic scheme of the Timan-Pechora Province (after [4] with simplifications); B — locality
map of the Givetian-Frasnian Shera Creek section; C — locality map of the Givetian-Frasnian Ukhta River section (outcrops 18, 13, 14, 16)

 and 1-Balneological Borehole (1-B)

Ðèñ. 2. A — ìåñòî ðàéîíà èññëåäîâàíèé íà òåêòîíè÷åñêîé ñõåìå Òèìàíî-Ïå÷îðñêîé ïðîâèíöèè (ïî [4] ñ óïðîùåíèÿìè);
B — ðàñïîëîæåíèå æèâåòñêî-ôðàíñêèõ îòëîæåíèé íà ðó÷. Øåðà; Ñ — ðàñïîëîæåíèå æèâåòñêî-ôðàíñêèõ îòëîæåíèé íà ð. Óõòå

 (îáíàæåíèÿ 18, 13, 14, 16) è ñêâ. 1-Áàëüíåîëîãè÷åñêîé (1-B)

eastern limb of the Ukhta anticline located in the north of the
Ukhta-Izhma Uplift. The Ukhta River (the tributary of the Izh-
ma River) section and 1-Balneological Borehole demonstrate
fairly complete stratigraphic sequence. They are represented by
shallow-water clayey and clay-carbonate deposits of the Timan
and Ust’-Yarega formations. The 1-Balneological Borehole was
drilled in south-western outskirts of the Ukhta City (Fig. 2, C).
The predominantly carbonate Yba Formation of the Shera Creek
Section is located to the south of the Ukhta Region sections. This
section was cropper out on the left bank of the Shera Creek, up-
stream of the Sherael’ Quarry located in the Ust-Kulom Region
of the Komi Republic (Fig. 2, B). The research area is related to
the Djejimparma Uplift located in the south-south-western part
of the Timan Ridge, practically in the zone of junction of the
Mezen Syneclise and the Timan Ridge. The level of knowledge
on the biostratigraphy of these regions varies significantly. While
the scheme of conodont and ostracode zonations has been de-

veloped for the Ukhta Region sections of the Southern Timan, it
remains to be done for sections in the Ust’-Kulom Region.

Biostratigraphic data on conodonts and ostracodes were
used to subdivide the Timan and Ust’-Yarega formations [6,
8—9, 13—15]. The most detailed materials on the biostratigra-
phy of the 1-Balneological Borehole are contained in the geo-
logical report [6].

Biostratigraphic subdivision of the Yba Formation was car-
ried out by the authors based on the appearance of zonal taxa of
conodonts and ostracodes. Microfauna was isolated from car-
bonate rocks by dissolving in 10 % acetic acid with the addition
of a buffer solution. Clay rocks were soaked in water and washed
through a 0.05—0.1 mm sieve. Some clayey and porous lime-
stones were dissolved in glacial acetic acid for obtaining the os-
tracodes. We processed 95 samples of 0.2 to 5 kg in weight. The
conodonts were photographed using a Tescan Vega 3 LMH scan-
ning electron microscope.
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Results and discussion

The territory of Southern Timan was the object of close
study by geologists of various kinds. The stratotypes of many
local units (formations) of the Middle and Upper Devonian are
here. Most of the formations were established by N. N.
Tikhonovich in 1930, A. I. Lyashenko in 1956, Z. V. Larionova
in 1987, and others. The Givetian-Frasnian boundary interval
comprises sequence of the Timan and Ust’-Yarega formations
in the Ukhta Region. In the Ust’-Kulom Region, this interval
is represented by the Yba Formation.

The Timan Formation was established by A. I. Lyashenko
in 1956 in the volume of the variegated horizon of the Oil-bear-
ing Formation identified by N. N. Tikhonovich. This forma-
tion is divided into two subformations. The stratotype of the
Lower Timan Subformation is a section of 1-Balneological

Fig. 3. Log of the 1-Balneological Borehole with conodont and ostracode distribution after [6, 13]

Ðèñ. 3. Ëèòîñòðàòèãðàôè÷åñêàÿ êîëîíêà ðàçðåçà ñêâ. 1-Áàëüíåîëîãè÷åñêîé ñ ðàñïðåäåëåíèåì êîíîäîíòîâ è îñòðàêîä
 ïî äàííûì [6, 13]

Borehole (depth interval of 239.5—307 m). The section in the
borehole is represented by sandy-clay rocks and tuffites, alter-
nating above with variegated clays and siltstones with interlay-
ers of marls and limestones. The stratotype of the Upper Timan
Subformation is the Ukhta River section. This section mainly
consists of three outcrops 18, 13, 14 (Fig. 2, C). The section
consists of chocolate-brown and greenish-gray clays with lay-
ers of siltstones, sandstones and limestones. The boundary be-
tween the subformations is placed at top of a sandy limestone
bed (Bed A) in the 1-Balneological Borehole (Fig. 3).

The Ust’-Yarega Formation was established by A. I. Lyash-
enko in 1956 to include the cuboid horizon of the Oil-bearing
Formation identified by N. N. Tikhonovich. The stratotype is
the Yarega River section (Outcrop 16). The lower part of the
formation is represented by sandstones, siltstones, and clays with
arenaceous limestone interbeds. The upper part of the Forma-
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tion is represented by bluish-gray clays with beds of marl and
clay limestone.

The boundary between the Timan and Ust’-Yarega for-
mations is drawn in different ways by different researchers. A. I.
Lyashenko [10] did not indicate the exact position of the bound-
ary between the formations. He noted only the gradual nature
of the transition and insufficient palaeontological information.
Currently, there are two main options for interpreting the base
of the Ust’-Yarega Formation in the Ukhta Region. Yu. A. Yudi-
na and M. N. Moskalenko [13] draw it in the upper part of the
Outcrop 14 on the Ukhta River (base of Bed 7) based on a change
in the brachiopod associations. In some papers [9, 17—18], the
boundary of the formations is accepted in the lower part of
Outcrop 14 (base of Bed 2). A change in the fish assemblage is
indicated here [9]. However, there are no convincing litholog-
ical criteria for placing the base of the Ust’-Yarega Formation
here. This interpretation inevitably leads to errors in the corre-
lation of the already adopted unified biostratigraphic subdivi-
sions [19] with local stratigraphic units.

In our opinion, the boundary between the Timan and Ust’-
Yarega formations should be drawn in the upper part of Out-
crop 14 by the appearance of the first layer of pure mudstones,

Fig. 4. Log of the Ukhta River section with conodont and ostracode distribution after [8—9, 13] (see Fig. 3 for legend)

Ðèñ. 4. Ëèòîñòðàòèãðàôè÷åñêàÿ êîëîíêà ðàçðåçà ð. Óõòû ñ ðàñïðåäåëåíèåì êîíîäîíòîâ è îñòðàêîä ïî äàííûì [8—9, 13]
(îáîçíà÷åíèÿ ñì. íà  ðèñ. 3)

without admixture of quartz material and mica (inside of Bed 7,
Fig. 4). This bed fixes the first transgression maximum and is
clearly recognizable in the field.

Above, there are two more clay layers separated by bio-
clastic detrital limestone, overlain by a 40 cm bed of bioclastic
micritic limestone. Above, there are two more clay interbeds
separated by bioclastic detrital limestone, overlain by a 40 cm
bed of bioclastic detrital micritic limestone. This transgression
seems to be a regional manifestation of the global Frasne Event.
A synchronous level of the onset of such a transgressive cycle is
reported by S. V. Tikhomirov [24] as the Novospassky Hori-
zon, allocated in the central regions of the East European Plat-
form (P. 90, after [24]). In the lithological characteristic of these
deposits, substantial reduction of coarse terrigenous material,
or its absence, is particularly emphasized. Areas of paleo-up-
lifts are an exception, where the synchronous deposits lie over
an erosional surface, and contain reworked material (Djejim-
parma and Ochpharma uplifts).

The Givetian-Frasnian boundary interval in the Ust’-Ku-
lom Region is represented by deposits of the Yba Formation.
The stratotype is a section of a borehole located in the headwa-
ters of the Yba River [16]. The Yba Formation is represented by
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limestone and clay. Together with the underlying Izyayol’ For-
mation, it composes the northern limbs of the Djejim and Asyv-
vozh structures.

Biostratigraphy
of the Givetian-Frasnian deposits

Biostratigraphic studies of the Devonian deposits of South-
ern Timan have a history of more than 50 years. The conodonts
of the Upper Timan and Ust’-Yarega formations in the territo-
ry under consideration were studied by V. G. Khalymbadzha,
Yu. V. Deulin, L. I. Melnikova, A. V. Kuzmin, L. I. Kononova,
N. S. Ovnatanova, et al. The ostracodes were studied by G. P.
Martynova, E. N. Polenova, V. G. Egorov, N. A. Fokin, M. N.
Moskalenko, A. N. Orlov, etc. This paper [13] provides a bios-
tratigraphic scheme of the Frasnian deposits of the Ukhta Re-
gion. A conodont zonation was developed by V. G. Khalym-
badzha and A. V. Kuzmin. An ostracode zonation was proposed
by M. N. Moskalenko. Later, a local conodont zonation was
established based on a sequence of conodont associations (TP
associations) using the sections of boreholes and outcrops of
Southern Timan [17—18]. The local ostrocode zonation of
Southern Timan is traced in the Chernyshev Ridge sections [15],
despite the significant differentiation of the shallow paleobasin
during the Givetian-Frasnian time. In the Fig. 1 shows the dis-
tribution of the ostracodes that are widespread in the Givetian-
Frasnian deposits of the Timan-North Urals Region according
to our data and data from literature.

We analyze the distribution of conodonts and ostracodes
in the sections of the Timan, Ust’-Yarega and Yba formations
of Southern Timan. The standard [28] and new [3] conodont
zonations, the Tafilalt (Southern Morocco) conodont zonation
[1], and the TPP ostracode zonation [6, 12, 15, 19] were used
as a biostratigraphic framework.

1-Balneological Borehole (Fig. 3). Here, the Lower Timan
Subformation (depth of 307—239.5 m), the Upper Timan Sub-
formation (depth of 239.5—147.5 m) and the Ust’-Yarega For-
mation (depth of 147.5—121 m) stand out [12].

We analyzed the conodont and ostracode associations in
unpublished geological report [6], and in some publications [13].
The unpublished materials show the distribution of conodonts
and ostracodes and their correlation with ostracode zonation
TPP and regional stratigraphic subdivisions (horizons). Con-
odont zones are not recognized. The conodonts were identified
by V. G. Khalymbadzha. The ostracodes were identified by N. A.
Fokin and M. N. Moskalenko. The distribution of zonal and
characteristic conodonts and ostracodes is shown in Fig. 3.

Conodonts. The Lower Timan Subformation is character-
ized by a conodont association with the following taxonomic
composition: Icriodus nodosus Branson et Mehl, Polygnathus
normalis Mehl et Youngquist, Polygnathus decorosus Stauffer,
Polygnathus webbi Stauffer, Polygnathus varcus Stauffer, Polyg-
nathus cf. brevilaminus Branson et Mehl [6, 13]. The species
Polygnathus varcus characterizes the Givetian varcus — hermani-
cristatus conodont zones. In the section of 1-Balneological
Borehole it continues up to the base of the Domanik Forma-
tion, which causes great doubts. In the Upper Timan Subfor-
mation, in addition to the above-mentioned species, the ap-
pearance of Polygnathus foliatus Bryant is recorded, which is
also traced higher in the deposits of the Frasnian stage. It should
be noted that the conodont association presented is of an unre-
markable composition and is widely distributed in the Upper
Givetian and Lower Frasnian deposits. A more substantial re-
newal of conodonts is noted almost from the base of the Ust’-

Yarega Formation. First, Ancyrodella rotundiloba rotundiloba
Bryant, probably characterizing the Ancyrodella rotundiloba
conodont Zone [3], then Mesotaxis asymmetricus Bischoff et
Ziegler, Klapperina ovalis Ziegler et Klapper and Icriodus sym-
metricus Branson et Mehl appear. A conodont association with
the index-species Mesotaxis asymmetricus characterizes the up-
per subzone of the Mesotaxis falsiovalis conodont Zone of the
Frasnian [28]. This part of the zone is equivalent to the Ancy-
rodella rugosa Zone [3]. Ancyrodella rotundiloba alata Glenister
et Klapper appears at the top of the formation. Palmatolepis tran-
sitans Muller noted above, characterizing the transitans con-
odont Zone of the Lower Frasnian.

Ostracodes. The Lower Timan Subformation in the 1-Bal-
neological Borehole contains an ostracode association of the
following taxonomic composition: Pseudonodellina strelniensis
Polenova, Cavellina devoniana Egorov, Nodella faceta Rozh-
destvenskaya, Buregia krestovnikovi Polenova, Uchtovia poleno-
vae Egorov, Bairdia kynovensis Rozhdestvenskaya et al [6, 13].
Since the index-species Ornatella multiplex Rozhdestvenskaya
is absent here, we have identified the Beds with Pseudonodellina
strelniensis, conventionally compared with the Ornatella multi-
plex ostracode Zone.

In the regional stratigraphic scheme [19], the Upper Ti-
man Subformation corresponds to the Cavellina devoniana os-
tracode Zone. However, the index-species of this zone appears
much earlier and is included in the association characterizing
of the underlying Ornatella multiplex ostracode Zone. There-
fore, in our opinion, one should choose a zonal species of wide
geographic distribution, which would appear at this stratigraphic
level. As a zonal species, we propose the most common Acrati-
na pestrozvetica Egorov and recognize the Beds with Acratina
pestrozvetica by its first appearance. The Beds with Acratina pes-
trozvetica contain, in addition to the taxa Cytherellina cuneate
(Rozhdestvenskaya), Healdianella inclinata Polenova, Schneide-
ria schigrovskiensis (Polenova), and Rectella elata Zaspelova.
Almost from the base of the Ust’-Yarega Formation there is a
significant changes of the ostracode association. Acratia gassano-
vae Egorov, Entomozoe (R.) scabrosa Polenova, Ungerella (F.)
jaregae (Martynova) and others appear here. The ostracode as-
sociation with the index-species Entomozoe (R.) scabrosa char-
acterizes the Cavellina chvorostanensis - Entomozoe (R.) sca-
brosa ostracode Zone [13, 19].

Ukhta River section (Fig. 4). Here, the Upper Timan Sub-
formation (outcrops 18, 13, 14) and the Ust’-Yarega Forma-
tion (upper part of outcrops 14 and 16) stand out [12—13]. The
boundary between the formations was adopted by the authors
in the upper part of Outcrop 14 by the appearance of the first
layer of pure mudstones (inside of Bed 7, Fig. 4), fixing a trans-
gression maximum.

The biostratigraphy of this section based on conodonts is
covered in a number of publications [8—9, 12—13, 17—18, etc.].
We analyzed the conodont and ostracode associations given in
[8—9, 13]. The definitions of conodonts made by L. I. Melnik-
ova, A. V. Kuzmin and V. G. Khalymbadzha are given in [13].
The definitions of ostracodes were made M. N. Moskalenko.
The distribution of zonal and characteristic conodonts and os-
tracodes is shown in Fig. 4.

Conodonts. The Upper Timan Subformation (Outcrop 18)
is characterized by a conodont association of the following tax-
onomic composition: Polygnathus normalis, Polygnathus deco-
rosus, Polygnathus incompletes Uyeno, Polygnathus brevilaminus,
Polygnathus pennatus Hinde, Polygnathus foliatus, Icriodus ex-
pansus Branson et Mehl (definitions of L. I. Melnikova). A
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Fig. 5. Detailed log of the Shera Creek section with conodont and ostracode distribution at the level of the supposed transgressive Frasne Event
 (see Fig. 3 for legend)

Ðèñ. 5. Äåòàëüíàÿ ëèòîñòðàòèãðàôè÷åñêàÿ êîëîíêà ðàçðåçà ðó÷. Øåðà ñ ðàñïðåäåëåíèåì êîíîäîíòîâ è îñòðàêîä íà óðîâíå
ïðåäïîëàãàåìîãî òðàíñãðåññèâíîãî ñîáûòèÿ Frasne (îáîçíà÷åíèÿ ñì. íà ðèñ. 3)
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somewhat different complex was determined by A. V. Kuzmin
[9]. He established an association of the following taxonomic
composition: Icriodus expansus, Polygnathus alatus Huddle,
Polygnathus pennatus, Polygnathus webbi, Polygnathus lanei
Kuzmin. According to A. V. Kuzmin, the appearance of the
species Polygnathus lanei fixes the Givetian-Frasnian boundary
within the Timan Formation. The paper [9] also gives the cor-
rected results of the definitions of L. I. Melnikova, where Polyg-
nathus brevilaminus (= Polygnathus lanei), Polygnathus normalis
(= Polygnathus webbi).

V. G. Khalymbadzha [8] established in Outcrop 18 a con-
odont association of the following taxonomic composition: An-
cyrodella binodosa Uyeno, Icriodus expansus, Icriodus nodosus,
Polygnathus brevilaminus, Polygnathus varcus, Polygnathus fo-
liatus. Unfortunately, in the paper [8] summarized lists of con-
odont associations are indicated, which makes biostratigraphic
reconstructions difficult. Also important is the lower limit of
distribution of Ancyrodella binodosa. Most of these species in
Outcrop 18 are of undistinctive composition and of wide strati-
graphic distribution. However, the conodonts Ancyrodella bin-
odosa, Polygnathus lanei and Polygnathus incompletus established
by L. I. Melnikova, A. V. Kuzmin and V. G. Khalymbadzha
suggest Frasnian age of these deposits. These species are addi-
tional markers of the lower boundary of the Frasnian stage of
the Upper Devonian [1] and characterize the lower subzone of
the Mesotaxis falsiovalis conodont Zone [28]. This lower sub-
zone is equivalent to the Moroccan Ancyrodella rotundiloba
pristina Zone [1, 3]. An index-species for the lower boundary
of the Frasnian stage — Ancyrodella rotundiloba pristina in the
Ukhta River section has not established.

The Upper Timan Subformation in outcrops 18 and 14 is
characterized by a conodont association of similar taxonomic
composition. The difference is in the appearance of the species
Polygnathus posterus Kuzmin and Polygnathus ljaschenkoi
Kuzmin, which are widely distributed in the Lower Frasnian of
the Upper Devonian. The interval of the Upper Timan Subfor-
mation considered above characterizes the local Ancyrodella
binodosa Zone [8, 13].

A more significant renewal of conodonts is noted in the
upper part of the Outcrop 14 almost from the base of the Ust’-
Yarega Formation. A. V. Kuzmin [9, 13] established a conodont
association of the following taxonomic composition:  Ancyrodella
rotundiloba, Ancyrodella alata, Ancyrodella rugosa Branson et
Mehl, Ancyrodella mouraviffi Garcia-Lopez, Ancyrodella soluta
Sandberg, Ziegler et Bultynck, Ancyrodella binodosa, Mesotaxis
falsiovalis Sandberg, Ziegler et Bultynck, Mesotaxis asymmetri-
cus, Polygnathus posterus, Polygnathus ljaschenkoi, Polygnathus
pennatus, Polygnathus webbi, Polygnathus lanei, Polygnathus spat-
ulatus Youngquist et al. Of these, the conodonts Ancyrodella
rugosa and Mesotaxis asymmetricus are index-species of the up-
per subzone of the Mesotaxis falsiovalis conodont Zone [28]
and Ancyrodella rugosa conodont Zone [3] of the Frasnian
stage. It is necessary to note the absence of the Ancyrodella ro-
tundiloba soluta and Ancyrodella rotundiloba rotundiloba con-
odont zones, which form the basis of the conodont zonation
just above the boundary of the Givetian and Frasnian stages [3].
Apparently, part of the Upper Timan deposits was eroded in
the Early Frasnian time. This is indirectly indicated by the pres-
ence of poorly rounded fragments (gravel) of quartz sandstones
with carbonate cement in the upper part of the Upper Timan
Subformation (Fig. 4).

The main part of the Ust’-Yarega Formation is presented in
Outcrop 16. In addition to the above conodont species, Mesotax-
is bogoslovskyi Ovnatanova et Kuzmin and Palmatolepis transitans

appear. The interval of the Ust’-Yarega Formation according to
[8, 13] characterizes the local Ancyrodella rotundiloba Zone.

Ostracodes. The Upper Timan Subformation in the Ukhta
River section contains an ostracode association widespread in
the underlying deposits: Cavellina devoniana, Nodella faceta,
Buregia krestovnikovi, Uchtovia polenovae. The appearance of
the species Cavellina uchtensis Egorov, Rectella elata, Gravia fabra
Zaspelova, Acratina pestrozvetica is noted in the Outcrop 18. The
Upper Timan Subformation is characterized by an ostracode
association of similar taxonomic composition in outcrops 13
and 14.

Here we have identified Beds with Acratina pestrozvetica.
Significant but gradual changes of the ostracode association are
observed in the upper part of the Upper Timan Subformation
(Outcrop 14, down 3.5 m from the top of Bed 7 after [13]).
Cytherellina cunaeta and Nodella sp. (sensu Moskalenko, 1997)
appear here. Similar ostracodes Nodella sp. with a characteris-
tic posterior-abdominal spike were also noted by I. O. Evdoki-
mova in the Ust’-Yarega Formation of Middle Timan [5].

Almost from the base of the Ust’-Yarega Formation, the
renewal of the ostracode association continues. First, Cavellina
chvorostanensis Polenova appear, then Entomozoe (R.) scabrosa
and Ungerella (F.) jaregae appear, characterizing of the Cavelli-
na chvorostanensis - Entomozoe (R.) scabrosa ostracode Zone
[13, 19]. The last species are widely represented in Outcrop 16
of the Ust’-Yarega Formation.

Shera Creek section (Fig. 5). The Yba Formation stands
out here [16]. Previously, the authors made a preliminary bios-
tratigraphic subdivision of the Shera Creek section [21]. How-
ever, additional material has now appeared, clarifying the zo-
nation of this section. The distribution of zonal and character-
istic conodonts and ostracodes is shown in Figs. 5 and 6.

Conodonts. In the lower part of the section (samples 1à—
24) we have established a conodont association of the following
taxonomic composition: Polygnathus pennatus, Polygnathus re-
imersi Kuzmin, Polygnathus ljaschenkoi, Mehlina gradata Young-
quist, Polygnathus aff. foliatus. Most species have a wide strati-
graphic range. The conodont association of with Polygnathus
ljaschenkoi compares well with the complex of Beds with Polyg-
nathus pollocki — Polygnathus ljaschenkoi, identified in the Ko-
syu River section on the western slope of the Subpolar Urals
[22]. The joint appearance of the conodonts Polygnathus pol-
locki M1 Druce and Polygnathus ljaschenkoi is noted significantly
below the first appearance of Ancyrodella soluta [22]. The Polyg-
nathus pollocki is also defined in the section of the Yba Forma-
tion, but above the first appearance of Polygnathus ljaschenkoi.
Since the identification of conodont zones [1, 3, 28] is not pos-
sible in the Yba Formation, we have identified Beds with Polyg-
nathus ljaschenkoi.

In the middle part of the section (samples 24a—36c), the
following conodont association is established: Mesotaxis falsiova-
lis, Mesotaxis falsiovalis —> Mesotaxis asymmetricus, Polygnathus
webbi, Polygnathus pollocki M1, Polygnathus pennatus, Polygnathus
reimersi, Polygnathus decorosus, Polygnathus ljaschenkoi, Polyg-
nathus dengleri dengleri Bischoff et Ziegler, Polygnathus cf. alatus,
Polygnathus dubius Hinde, Klapperina ovalis et al. Most of the
species are widespread in the Upper Givetian and Lower Fras-
nian deposits. Mesotaxis falsiovalis is an index-species of the low-
er subzone of the Mesotaxis falsiovalis conodont Zone [28]. Its
appearance is recorded in sample 27b. This part of subzone is
equivalent to the Skeletognathus norrisi conodont Zone charac-
terizing the upper part of the Givetian stage [3]. However, the
species Mesotaxis falsiovalis can be traced and higher in the de-
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Fig. 6. Detailed log of the Shera Creek section with zonal and characteristic conodonts (see Fig. 3 for legend). a — Polygnathus pennatus Hinde,
upper view of 492/17-1, sample 1b; b — Polygnathus ljaschenkoi Kuzmin, upper view of 492/17-4, sample 1b; c, d — Polygnathus webbi Stauf-
fer, lower and upper view of 492/18-3, sample 41; e — Polygnathus webbi Stauffer, upper view of 492/17-9, sample 24a; f — Polygnathus pollocki
Morphotype 1 Druce, upper view of 492/17-38, sample 24a; g — Mesotaxis falsiovalis Sandberg, Ziegler et Bultynck, upper view of 492/17-12,
sample 27b; h, k — Mesotaxis falsiovalis Sandberg, Ziegler et Bultynck, upper and lower view of 492/18-2, sample 38; l, m — Ancyrodella
rotundiloba soluta Sandberg, Ziegler et Bultynck, upper and lower view of 492/18-4, sample 37; n, o — Ancyrodella rotundiloba rotundiloba

 Bryant, upper and lower view of 492/18-1, sample 39b. Scale bar is 200 m

Ðèñ. 6. Äåòàëüíàÿ ëèòîñòðàòèãðàôè÷åñêàÿ êîëîíêà ðàçðåçà ðó÷. Øåðà ñ çîíàëüíûìè è õàðàêòåðíûìè êîíîäîíòàìè (îáîçíà÷åíèÿ
ñì. íà ðèñ. 3). FAD — óðîâåíü ïåðâîãî ïîÿâëåíèÿ. a — Polygnathus pennatus Hinde, âèä ñâåðõó, ¹ 492/17-1, îáð. 1b; b — Polygnathus
ljaschenkoi Kuzmin, âèä ñâåðõó, ¹ 492/17-4, îáð. 1b; c, d — Polygnathus webbi Stauffer, âèä ñíèçó è ñâåðõó, ¹ 492/18-3, îáð. 41;
e — Polygnathus webbi Stauffer, âèä ñâåðõó, ¹ 492/17-9, îáð. 24a; f — Polygnathus pollocki M1 Druce, âèä ñâåðõó, ¹ 492/17-38, îáð. 24a;
g — Mesotaxis falsiovalis Sandberg, Ziegler et Bultynck, âèä ñâåðõó, ¹ 492/17-12, îáð. 27b; h, k — Mesotaxis falsiovalis Sandberg, Ziegler et
Bultynck, âèä ñâåðõó è ñíèçó, ¹ 492/18-2, îáð. 38; l, m — Ancyrodella rotundiloba soluta Sandberg, Ziegler et Bultynck, âèä ñâåðõó
è ñíèçó, ¹ 492/18-4, îáð. 37; n, o — Ancyrodella rotundiloba rotundiloba Bryant, âèä ñâåðõó è ñíèçó, ¹ 492/18-1, îáð. 39b.

Ìàñøòàáíàÿ ëèíåéêà 200 ìêì

posits of the Frasnian stage, therefore it is more usful to distin-
guish the Beds with Polygnathus webbi. The conodonts Polygnathus
webbi are the most abundant in this interval.

The overlying interval of the Yba Formation (samples 37—
41) characterizes the Ancyrodella rotundiloba soluta and An-
cyrodella rotundiloba rotundiloba zones of the Frasnian stage
[3]. Here is established a conodont association of the following
taxonomic composition: Mesotaxis falsiovalis, Ancyrodella ro-
tundiloba soluta, Ancyrodella rotundiloba rotundiloba, Polygnathus
webbi, Polygnathus cf. reimersi. The first Ancyrodella rotundiloba
soluta appears in sample 37, and then Ancyrodella rotundiloba
rotundiloba appears in sample 39b. Such a sequence reflects their
appearance in the new scheme of the conodont zonation [1, 3].
The first appearance of the conodonts Ancyrodella rotundiloba
soluta established by the authors in the sections of the western
slope of the Subpolar Urals (Kozhym River and Kosyu River
sections) in the interval of the upper subformation of the
Kedzydshor Formation [22—23].

Future research will focus on detailed biostratigraphic study
of the sections, especially below the level of the first appear-
ance of the conodonts Ancyrodella rotundiloba soluta.

Ostracodes. In the lower part of the section (sample 7) we
have established an ostracode association with the following
taxonomic composition: Bairdia resima Schevtsov, Gravia fab-
ra, Cytherellina cuneata, Aparchitellina incognita T. Soz. and
Bairdia timanica Moskalenko. The last two species appear in
Early Timan time. Ostracodes Gravia fabra and Cytherellina cu-
naeta are predominantly distributed in Upper Timan Subfor-
mation. So, this interval of the Yba Formation we compare with
the Upper Timan Subformation. At the same time, we do not
exclude its comparison with the deposits of the Lower Timan
Subformation.

In the overlying interval of the Yba Formation (samples
20—31b), a significant renewal of the ostracode association is
observed. Acratina pestrozvetica, Rectella elata, Bairdia aff. nau-
movae Egorov and many other species appear. Based on the first
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appearance of Acratina pestrozvetica, we have established ostra-
code beds that correspond to the Cavellina devoniana ostra-
code Zone. The Beds with Acratina pestrozvetica are widespread
and provide a reliable correlation of the sections of the Timan-
North Urals Region.

 In the middle part of the section (samples 31c—37a), the
following significant renewal occurs in the ostracode associa-
tions. Bairdia sokolovi Egorov, Bairdia aff. uchtaensis Egorov,
Polenovia nurlatica Schevtsov, Bairdia (Rectobairdia) aff. cha-
lonensis Casier, Nodella sp. (sensu Moskalenko, 1997), Nodella
faceta and Schneideria schigrovskiensis appears. All of these spe-
cies, except for the last two, are characteristic of the Denisov
Beds of the northeast of the East European Platform and the
Ust’-Yarega Formation of Southern Timan. At this interval, we
identified Beds with Bairdia sokolovi, which probably correspond
to the beginning of changes in the ostracode association before
the appearance of the Cavellina chvorostanensis - Entomozoe
(R.) scabrosa ostracode Zone.

Conclusions

According to the conodont zonation, the boundary be-
tween the Givetian and Frasnian stages is drawn inside the low-
er subzone of the Mesotaxis falsiovalis conodont Zone by the
appearance of Ancyrodella rotundiloba pristina. The index-spe-
cies of the lower boundary of the Frasnian stage is not estab-
lished in the Southern Timan. Additional markers of the bound-
ary are conodonts Ancyrodella binodosa, Polygnathus lanei and
Polygnathus incompletus, which are found in the Upper Timan
Subformation of the Southern Timan sequences. However, the
lower limit of their distribution in the Timan Formation is cur-
rently unknown.

The significant changes in conodont and ostracode asso-
ciations are observed almost from the base of the Ust’-Yarega
Formation and are associated with a gradual increase in the
depth of the sea basin. Conodonts Ancyrodella rugosa and Me-
sotaxis asymmetricus appear on this level, which characterize
the Ancyrodella rugosa conodont Zone. The ostracodes of the
Ust’-Yarega Formation are represented by the assemblage of
the Cavellina chvorostanensis — Entomozoe (R.) scabrosa
Zone.

The significant changes in the ostracode associations of
the Yba Formation make it possible to compare its middle part
with the Upper Timan Subformation. The ostracode Beds with
Acratina pestrozvetiva identified at this level correspond to the
Cavellina devoniana ostracode Zone and provide a reliable cor-
relation of the sections of the Timan-North Ural Region.
Changes in the conodont associations of the Yba Formation
reflect an important sequence of appearance of the index-spe-
cies Mesotaxis falsiovalis, Ancyrodella rotundiloba soluta, Ancy-
rodella rotundiloba rotundiloba. Based on conodonts, the Ancy-
rodella rotundiloba soluta and Ancyrodella rotundiloba rotundilo-
ba section intervals can be correlated with the Ancyrodella ro-
tundiloba soluta and Ancyrodella rotundiloba rotundiloba zones
established in the Tafilalt section and in the new scheme of the
conodont zonation. The Ancyrodella rotundiloba soluta con-
odont Zone is well traced in the sections of the Yba and Kedzyd-
shor formations. This level is certainly more reliable with re-
spect to the validity of conodonts, although it characterizes the
position of the old boundary in the Conodont Scale. The estab-
lished conodont and ostracode sequence, as well as the expres-
sion of the global Frasne Event in the Yba Formation, are es-
sential for resolving the issue of the lower boundary of the Fras-
nian stage of the Upper Devonian in the East European Plat-
form.
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Devonian brown coals of Northern Timan are traditional-
ly considered unsuitable for development and industrial use
because of their low quality, low power and low calorific value.
However, recent finds of remains of primitive quadruped ani-
mals, including Devonian tetrapods [1, 6], in Famennian de-
posits on the Volonga River attracted a new scientific interest in
Devonian coal deposits.

A distinctive feature of Devonian brown coals of Northern
Timan is their low maturity and absence of significant catage-
netic transformations of organic matter. Thus, the brown coals
of Northern Timan present a source of valuable information
about the nature and properties of various components of coal-
forming plants. Researchers are primarily interested in lignin,
which is one of the most chemically stable biopolymers of plant
origin.

In [4, 5] it was noted the plant polymer of aromatic na-
ture — lignin — played an important role in coal, peat and soil
formation. The basis of the chemical structure of lignins is a
phenylpropane unit. By composition, all known modern
lignins are subdivided into coniferous or guaiacyl (G-type),
deciduous or guaiacyl-syringyl (GS-type) and grassy or guai-
acyl-syringyl-p-coumaric (GSH-type) (Fig. 1). Until now, the

ÓÄÊ: 552/576:547.992.3 DOI: 10.19110/2221-1381-2019-10-39-42

PHYSICAL AND CHEMICAL STUDIES OF THE ORGANIC MATTER OF UPPER DEVONIAN BROWN COALS
L. S. Kocheva1, A.P. Karmanov2, S.M. Snigirevsky3, 4

1 Institute of Geology, Komi SC UB RAS, Syktyvkar; lskocheva@geo.komisc.ru
2 Institute of Biology, Komi SC UB RAS, Syktyvkar; apk0948@yandex.ru

3 St. Petersburg State University, St. Petersburg; s.snigirevsky@spbu.ru
4 Komarov Botanical Institute, St. Petersburg; s.snig@mail.ru

We presented results of comparative physical and chemical studies of the organic matter of Devonian brown coals and
rocks with carbonized plant residues from Northern Timan. We used IR Fourier spectroscopy of diffuse reflection, ESR spec-
troscopy, quantitative chemical analysis, pyrolytic gas chromatography-mass spectrometry.

Keywords: brown coal, carbonized plant residues, Devonian, Northern Timan, physical-chemical research methods.

ÔÈÇÈÊÎ-ÕÈÌÈ×ÅÑÊÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ ÎÐÃÀÍÈ×ÅÑÊÎÃÎ ÂÅÙÅÑÒÂÀ ÂÅÐÕÍÅÄÅÂÎÍÑÊÈÕ ÁÓÐÛÕ ÓÃËÅÉ
Ë. Ñ. Êî÷åâà1, À. Ï. Êàðìàíîâ2, Ñ. Ì. Ñíèãèðåâñêèé3, 4

1Èíñòèòóò ãåîëîãèè Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð
2Èíñòèòóò áèîëîãèè Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð

3Ñàíêò-Ïåòåðáóðãñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, Ñàíêò-Ïåòåðáóðã
4Áîòàíè÷åñêèé èíñòèòóò èì. Â. Ë. Êîìàðîâà ÐÀÍ, Ñàíêò-Ïåòåðáóðã

Ïðèâîäÿòñÿ ðåçóëüòàòû ñðàâíèòåëüíûõ ôèçèêî-õèìè÷åñêèõ èññëåäîâàíèé îðãàíè÷åñêîãî âåùåñòâà äåâîíñêèõ áó-
ðûõ óãëåé è ïîðîä ñ óãëåôèöèðîâàííûìè ðàñòèòåëüíûìè îñòàòêàìè Ñåâåðíîãî Òèìàíà. Èñïîëüçîâàíû ìåòîäû: ÈÊ-Ôó-
ðüå-ñïåêòðîñêîïèÿ äèôôóçíîãî îòðàæåíèÿ, ÝÏÐ-ñïåêòðîñêîïèÿ, êîëè÷åñòâåííûé õèìè÷åñêèé àíàëèç, ïèðîëèòè÷åñêàÿ
ãàçîâàÿ õðîìàòî-ìàññ-ñïåêòðîìåòðèÿ.

Êëþ÷åâûå ñëîâà: áóðûé óãîëü, óãëåôèöèðîâàííûå ðàñòèòåëüíûå îñòàòêè, äåâîí, Ñåâåðíûé Òèìàí, ôèçèêî-õèìè-
÷åñêèå ìåòîäû èññëåäîâàíèÿ.

first, the least evolutionarily advanced, G-type lignins (conif-
erous lignins) were considered [3].

Lignin is one of the most chemically resistant compounds
of plant origin. It has been established that during the thermal
treatment of plant material the natural lignin, as a result of de-
structive metamorphic transformations, can be basis for vari-
ous compounds that preserve the aromatic nature. Analysis of
destruction products allows to establish features of the chemi-
cal structure of the original substance.

In particular, vanillin, mellitic, and benzene pentacarbox-
ylic acids were found in organic matter from the mineralized
residues of Lepidodendropsis stems, at that a lower number of
methoxy groups was noted compared to modern conifers [4].
In younger coals the oligolignols of aromatic nature and meth-
ylated phenylpropane compounds, related to G, S, and H-type
structures were founded [7, 13].

The aim of the work: comparative physical and chemical
characteristic of the organic matter of the brown coals of North-
ern Timan.

Objects and research methods

The objects of study (UD-1 — UD-9) were Upper Devo-
nian brown coals and rocks with carbonized plant residues from
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Famennian Pokayama Formation on the Volonga River (North-
ern Timan, Russia). Legend and descriptions of the studied sam-
ples are given in Table 1.

We used carbonized fragments of Callixylon tree trunks,
from the Tsilma River, Middle Timan, Russia, outcrop ¹ 44,
Devonian, (sample UD-10) and ancient redeposited carbon-
ized plant residues from modern alluvial river bed sediments of
the Sysola River, Griva, Komi Republic, Russia, Jurassic (sam-
ple UD-11) [9]. We also used lignin preparations by Pepper’s
dioxane method [12] from modern plants: oats (DLO), larch
(DLL), and poplar (DLP).

IR Fourier spectra of diffuse reflection were recorded by IR
Prestige-21 Shimadzu spectrometer, Japan. KBr tablets (200 mg)
were used to register the spectra (1 mg). The ESR spectra were
obtained by SE/X-2547 RadioPAN radiospectrometer. As a stan-
dard for the concentration of paramagnetic centers, a certified
DFPG 910-06/07 sample with the number of spins 1.96·1017 was
used. Quantitative chemical analysis was performed by gas chro-
matography (Elemental Analyzer EA 1110 (CHNS-O), Italy, CE
Instruments). The samples were pyrolyzed with GCMS-QP2010
Plus gas chromatography-mass spectrometer with EGA/PY-
3030D pyrolyzer (Frontier lab, Japan) under gradual heating from
100 to 900 °C at a rate of 50 °C/min.

Results and discussion

IR Fourier spectra of diffuse reflection of the studied sam-
ples (Fig. 2), in general, are a superposition of bands of aromat-
ic fragments, a mineral component, aliphatic CH groups and
water. On all spectrums there are bands at 1600, 1632, 1612,
1570, 1509 and 870 cm-1. It should be noted the range of wave

An exception is the concentration of free organic carbon
radicals norg (Table 2). Compared to modern lignins and UD-
11 (Jurassic), Devonian coals samples have a very high con-

Table 1. Characteristic of the brown coals and carbonized plant residues from Northern Timan

Òàáëèöà 1. Õàðàêòåðèñòèêà äåâîíñêèõ áóðûõ óãëåé è óãëåôèöèðîâàííûõ ðàñòèòåëüíûõ îñòàòêîâ Ñåâåðíîãî Òèìàíà

a b c

Fig. 1. Lignin structural units: a — guaiacyl (G); b — syringyl (S);
c — p-coumaric (H)

Ðèñ. 1. Ñòðóêòóðíûå åäèíèöû ëèãíèíà: à — ãâàÿöèëüíàÿ (G);
á — ñèðèíãèëüíàÿ (S); â — ï-êóìàðîâàÿ (H)

Table 2. Parameters of ESR-spectra of the studied samples

Òàáëèöà 2. Ïàðàìåòðû ÝÏÐ-ñïåêòðîâ èññëåäóåìûõ îáðàçöîâ

numbers from 800 to 900 cm-1, where CH bonds of aromatic
rings are absorbed, as well as to the region of skeletal vibrations
of the aromatic ring ~1600 cm-1.

The comparative analysis of the ESR spectra (Fig. 3) shows
that by the main characteristics, the studied samples and com-
parison samples, including modern lignins, are close to each
other (Table 2). Thus, the most intense signal in all ESR spec-
tra is a narrow line with an electroscopic g-factor 2.003—2.004,
which corresponds to a phenoxyl radical, existing in several
mesomer forms. The shape of the line is Lorentzian with a slight
asymmetry characteristic of aromatic structures. The line width
at the extreme points (Bpp) is 0.6—0.8 mT.
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centration of paramagnetic centers, reaching a maximum val-
ue for carbonaceous substances in sample UD-9 — 1020 spin/g.
This is certainly related to peculiarities of the chemical struc-
ture of plant origin organic matter.

Phenols in the products of pyrolysis of the Upper Devonic
organic matter (kerogen) of the Pechora Basin Sargaev sedi-
ments were first described in the work [2]. The analysis of re-
sults of a low molecular destruction products of the studied plant
origin samples (Fig. 4) by pyrolytic gas chromatography-mass
spectrometry shows that the main pyrolysis compounds are ar-
omatic, including phenolic, compounds: benzene, toluene, m-
xylene, phenol, o-cresol, n-cresol.

The quantitative analysis of phenolic products of pyrolysis
by the peaks area of the gas chromatogram allowed to calculate
the ratio of the main structural units H, G è S. According to the
obtained data, the units H dominate in samples of Upper Devo-
nian brown coals and rocks with carbonized plant residues. UD-
10 sample (Middle Timan, Devonian) shows a similar result. Ju-
rassic UD-11 sample presents a different ratio of structural units.
The number of G units is 14.8 %. On the one hand, these results
are consistent with the conclusion of the works [8, 10, 11], ac-
cording to which the general order of lignins resistance is p-cou-

Fig. 2. IR Fourier spectra of diffuse reflection of
Upper Devonian brown coals samples: 1 — UD-3;
2 — UD-7;  3 — UD-5; 4 — UD-9; 5 — UD-4

Ðèñ. 2. ÈÊ-Ôóðüå-ñïåêòðû äèôôóçíîãî îòðàæå-
íèÿ îáðàçöîâ âåðõíåäåâîíñêèõ áóðûõ óãëåé:
1 — ÓÄ-3; 2 — ÓÄ-7; 3 — ÓÄ-5; 4 — ÓÄ-9; 5 — ÓÄ-4

Fig. 3. Line of carbon radicals in ESR spectra of sam-
ples of Upper Devonian brown coals and carbonized
plant residues

Ðèñ. 3. Ëèíèÿ óãëåðîäíûõ ðàäèêàëîâ â ÝÏÐ-
ñïåêòðàõ îáðàçöîâ âåðõíåäåâîíñêèõ áóðûõ óãëåé
è óãëåôèöèðîâàííûõ ðàñòèòåëüíûõ îñòàòêîâ

Table 3. Ratio of structural units in the studied samples
according to pyrolytic gas chromatography-mass spectrometry

Òàáëèöà 3. Ñîîòíîøåíèå ñòðóêòóðíûõ åäèíèö â èññëåäóå-
ìûõ îáðàçöàõ ïî äàííûì ïèðîëèòè÷åñêîé ãàçîâîé

õðîìàòî-ìàññ-ñïåêòðîìåòðèè

maryl (H). guaiacyl (G). syringyl (S). On the other hand, the
obtained experimental data raise new questions about evolution-
ary transformations of lignin, since lignin performed the func-
tion of plant adaptation to changing environmental conditions.
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Conclusions

1) On the basis of the complex of physical-chemical meth-
ods, we studied the organic matter of Devonian brown coals
and rocks with carbonized plant residues from the section of
Famennian Pokayama Formation along the Volonga River
(Northern Timan).

2) Studied samples are characterized by a very high con-
centration of paramagnetic centers, reaching a value close to
the maximum value norg for carbonaceous substances.

3) According to quantitative analysis of data on the prod-
ucts of thermal destruction we showed that p-coumaryl (H) units
dominate in investigated samples.

The studies were carried out as part of the State Task (SRW)
of the Institute of Geology, Komi SC UB RAS; work supported
by SPbSU (project ¹ 41129192). The authors are grateful to
P. A. Beznosov (Syktyvkar), V. P. Lyutoev (Syktyvkar), S. A.
Pokryshkin (Arkhangelsk) and O.Yu. Derkacheva (St. Peters-
burg) for assistance in the researches.
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Fig. 4. Gas chromatogram of UD-5 (b) sample in the region of major low molecular pyrolysis components

Ðèñ. 4. Ãàçîâàÿ õðîìàòîãðàììà îáðàçöà ÓÄ-5 (á) â îáëàñòè ìàæîðíûõ íèçêîìîëåêóëÿðíûõ êîìïîíåòîâ ïèðîëèçà
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Õðîíèêà, ñîáûòèÿ, ôàêòû • Chronicle, events, facts

Ñîäåðæàíèå æóðíàëà Âåñòíèê ¹ 10 îòðàæàåò ïðîãðàì-
ìó íàó÷íîãî êàôå, êîòîðîå ñîñòîÿëîñü â Èíñòèòóòå ãåîëî-
ãèè Êîìè ÍÖ ÓðÎ ÐÀÍ â ðàìêàõ ðàçâèòèÿ ìåæäóíàðîä-
íûõ íàó÷íûõ ñâÿçåé ñ âåäóùèìè ó÷åíûìè Ñàóòãåìïòîíñ-
êîãî è Êàðäèôôñêîãî óíèâåðñèòåòîâ — êðóïíåéøèõ íà-
ó÷íî-èññëåäîâàòåëüñêèõ öåíòðîâ Âåëèêîáðèòàíèè. Ìå-
ðîïðèÿòèÿ â ôîðìàòå íàó÷íîãî êàôå ïî ðàçíûì íàïðàâ-
ëåíèÿì èññëåäîâàíèé ðåãóëÿðíî ïðîâîäÿòñÿ ñ 2012 ãîäà
áðèòàíñêèì ïîñîëüñòâîì â Ìîñêâå, Ãåíåðàëüíûì êîí-
ñóëüñòâîì Âåëèêîáðèòàíèè â Åêàòåðèíáóðãå ñîâìåñòíî ñ
ÔÈÖ ÓðÎ ÐÀÍ.

Òåìà «×òî íàì ìîãóò ðàññêàçàòü î çàêîíîìåðíîñòÿõ
ðàçâèòèÿ Çåìëè äåâîíñêèå îòëîæåíèÿ Àðêòèêè» îáóñëîâ-
ëåíà òåì, ÷òî â ïîñëåäíèå äåñÿòèëåòèÿ âíèìàíèå íàó÷íî-
ãî ìèðà ñîñðåäîòî÷åíî íà èçó÷åíèè ãëîáàëüíûõ èçìåíå-
íèé êëèìàòà â èñòîðèè Çåìëè. Ñîãëàñíî ñîâðåìåííûì
ïðåäñòàâëåíèÿì, áèîñôåðà Çåìëè ÿâëÿåòñÿ ñèñòåìîé, ðîëü
öåíòðà êîòîðîé èãðàåò æèâîå âåùåñòâî. Ñ ÕÕ âåêà îêðó-
æàþùàÿ ÷åëîâåêà ñðåäà — âàæíåéøèé ýëåìåíò áèîñôåðû
— èñïûòûâàåò íà ñåáå îòðèöàòåëüíîå âëèÿíèå åãî æå áóð-
íî ðàñøèðÿþùåéñÿ ïðîèçâîäñòâåííîé äåÿòåëüíîñòè. Â
ñâÿçè ñ ýòèì âàæíîå çíà÷åíèå èìåþò òî÷íûå çíàíèÿ î ôóíê-
öèîíèðîâàíèè áèîñôåðû â êà÷åñòâå ãëîáàëüíîé ýêîëîãè-
÷åñêîé ñèñòåìû, î ïðåäåëàõ åå óñòîé÷èâîñòè. Ïîýòîìó íå-
îáõîäèìî èçó÷åíèå ýâîëþöèè áèîñôåðû, ýòàïîâ åå ðàçâè-
òèÿ. Èñòî÷íèê ôóíäàìåíòàëüíûõ çíàíèé îá ýâîëþöèè
áèîñôåðû Çåìëè — èíôîðìàöèÿ, áàçèðóþùàÿñÿ â ïåðâóþ
î÷åðåäü íà äàííûõ ïàëåîíòîëîãèè, ïàëåîýêîëîãèè è ðÿäà
äðóãèõ íàóê. Â ñîîòâåòñòâèè ñ òåíäåíöèÿìè, ñëîæèâøè-
ìèñÿ â ñîâðåìåííîé íàóêå, â ïðîãðàììå íàó÷íîãî êàôå
áûëî çàïëàíèðîâàíî îáñóæäåíèå êîìïëåêñíûõ è ðàçíî-
ïëàíîâûõ èññëåäîâàíèé ðîññèéñêèõ è áðèòàíñêèõ ó÷åíûõ,
ïðîâîäèìûõ â àðêòè÷åñêîé ÷àñòè ñåâåðî-âîñòîêà åâðîïåé-
ñêîé ÷àñòè Ðîññèè, Àðêòè÷åñêîé Êàíàäû, Ãðåíëàíäèè,
Øïèöáåðãåíà.

Â êà÷åñòâå ýêñïåðòîâ áûëè ïðèãëàøåíû ó÷åíûå èç
Âåëèêîáðèòàíèè.

×ÒÎ ÍÀÌ ÌÎÃÓÒ ÐÀÑÑÊÀÇÀÒÜ Î ÇÀÊÎÍÎÌÅÐÍÎÑÒßÕ ÐÀÇÂÈÒÈß ÇÅÌËÈ ÄÅÂÎÍÑÊÈÅ ÎÒËÎÆÅÍÈß ÀÐÊÒÈÊÈ
(9-å  íàó÷íîå êàôå, Ñûêòûâêàð, 13—14 ìàÿ 2019 ã.)

WHAT DOES THE DEVONIAN OF THE ARCTIC TELL US ABOUT THE EARTH SYSTEM
(The 9th Science Café, Syktyvkar, May 13—14, 2019)

The ninth Science Café was held at the Institute of Geology of Komi SC UB RAS on the topic «What does the Devonian of the
Arctic tell us  about the Earth System?» together with the Ural Branch of the Russian Academy of Sciences with the participation
of scientists from the Universities of Southampton and Cardiff, UK.

This issue of Vestnik journal reflects the program of the Science Café, held on May 13—14, 2019 in Syktyvkar as part of
international scientific relations with leading researchers from major universities and research centers in the UK. Events in the
format of Science Café in various areas of research are regularly held (starting from 2012) by the British Embassy in Moscow,
the Consulate General of Great Britain in Yekaterinburg together with the Federal State Budget Institution «Ural Branch of the
Russian Academy of Sciences» (UB RAS).

Ïðîôåññîð Äæîí Ìàðøàëë (J. E. A. Marshall) — ïðè-
çíàííûé â íàó÷íîì ìèðå â îáëàñòè íàóê î Çåìëå ó÷åíûé
(ñòðàòèãðàôèÿ è ïàëèíîëîãèÿ äåâîíà è êàðáîíà, ïàëåîêëè-
ìàòè÷åñêèå è ïàëåîãåîãðàôè÷åñêèå ðåêîíñòðóêöèè, ýâî-
ëþöèÿ áèîñôåðû). Ä. Ìàðøàëëà õîðîøî çíàþò â Ðîññèè,
îí ó÷àñòâîâàë â íàó÷íûõ êîíôåðåíöèÿõ â Ñûêòûâêàðå
(2002), Íîâîñèáèðñêå (2014), Ñàíêò-Ïåòåðáóðãå (2017), â
ïîëåâûõ ýêñïåäèöèîííûõ ðàáîòàõ íà äåâîíñêèõ ðàçðåçàõ
Ïîëÿðíîãî Óðàëà (2002), Þæíîãî Òèìàíà (2006—2013),
Ñàëàèðà è Êóçáàññà (2011). Ä. Ìàðøàëë áûë îðãàíèçàòî-
ðîì áóðåíèÿ íàó÷íîé ñêâàæèíû íà Þæíîì Òèìàíå ñ öå-
ëüþ èçó÷åíèÿ íàèáîëåå ñòðàòèãðàôè÷åñêè ïîëíîãî ôðàí-
ñêî-ôàìåíñêîãî ðàçðåçà (2009 ã.). Äëèòåëüíîå âðåìÿ
(ñ 2005 ã.) ñîâìåñòíî ñ ðîññèéñêèì ó÷åíûì Î. Ï. Òåëüíî-
âîé ïðîâîäèò èçó÷åíèå äåâîíñêîé ìèêðîôëîðû èç ðàçðå-
çîâ Ãðåíëàíäèè, Øïèöáåðãåíà, Þæíîãî Òèìàíà è äðó-
ãèõ òåððèòîðèé. Îí ÿâëÿåòñÿ ïðåêðàñíûì îðãàíèçàòîðîì
ìåæäóíàðîäíûõ íàó÷íûõ ìåðîïðèÿòèé (êîíôåðåíöèé,
ãåîëîãè÷åñêèõ ýêñêóðñèé) è ðóêîâîäèòåëåì íàó÷íûõ ìåæ-
äóíàðîäíûõ ïðîåêòîâ.

Êðèñòîôåð Áåððè (Chris Berry) ðàáîòàåò ñòàðøèì ïðå-
ïîäàâàòåëåì ïàëåîáîòàíèêè â Êàðäèôôñêîì óíèâåðñèòå-
òå. Îí îáëàäàåò îãðîìíûì îïûòîì (~ 30 ëåò) â èçó÷åíèè
äåâîíñêèõ ôëîð: èçó÷èë îñíîâíûå ïàëåîáîòàíè÷åñêèå
ìóçåéíûå êîëëåêöèè è ÿâëÿåòñÿ âåòåðàíîì îáøèðíûõ
ïîëåâûõ êàìïàíèé â Âåíåñóýëå, Êîëóìáèè, Àðãåíòèíå,
Ñèáèðè, Þæíîì è Ñåâåðî-Çàïàäíîì Êèòàå, Åâðîïå,
ÑØÀ, Øïèöáåðãåíå è Ãðåíëàíäèè. Àêöåíò â èññëåäîâà-
íèÿõ Ê. Áåððè äåëàåò íà òåõ ðàñòåíèÿõ, êîòîðûå äîñòèãëè
äðåâåñíîãî ãàáèòóñà â ñðåäíåì äåâîíå è ïîýòîìó ñôîðìè-
ðîâàëè ïåðâûå ëåñà â èñòîðèè Çåìëè. Øèðîêî èçâåñòíû
åãî ðàáîòû î äåâîíñêèõ ëåñàõ «Gilboa» è «Svalbard».

Ñ ðîññèéñêîé ñòîðîíû â íàó÷íîì êàôå ó÷àñòâîâàëè
íàó÷íûå ñîòðóäíèêè ëàáîðàòîðèé ñòðàòèãðàôèè, ïàëåîí-
òîëîãèè, ëèòîëîãèè, ãåîõèìèè ÈÃ Êîìè ÍÖ ÓðÎ ÐÀÍ, à
òàêæå íàó÷íûå ñîòðóäíèêè è ïðåïîäàâàòåëè Ñàíêò-Ïåòåð-
áóðãñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà (ñ ïðèâëå÷åíè-
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Âñòðå÷à áðèòàíñêèõ ãîñòåé ñ äèðåêòîðàìè èíñòèòóòîâ Êîìè ÍÖ è ðåêòîðàìè
 âóçîâ Ðåñïóáëèêè Êîìè

Meeting of British guests with directors of institutes of Komi Science Center and rectors
 of universities of Komi Republic

Ñîîáùåíèå ïðåäñåäàòåëÿ ÓðÎ ÐÀÍ àêàäåìèêà Â. Í. ×àðóøèíà î òðàäèöèÿõ
 íàó÷íîãî êàôå â ÓðÎ ÐÀÍ

Message from the Chairman of UB RAS Academician V. N. Charushin about traditions
 of Science Café in UB RAS

Ïðîãðàììà íàó÷íîãî êàôå
Science Café Program

åì ñòóäåíòîâ), Ñàíêò-Ïåòåðáóðãñêîãî ãîð-
íîãî óíèâåðñèòåòà, ÂÑÅÃÅÈ, Áîòàíè÷åñ-
êîãî èíñòèòóòà èì. Â. Ë. Êîìàðîâà ÐÀÍ.

Íà îòêðûòèè íàó÷íîãî êàôå ñ ïðèâåò-
ñòâèåì ó÷àñòíèêîâ ìåðîïðèÿòèÿ è ïðåä-
ñòàâëåíèåì áðèòàíñêîé äåëåãàöèè âûñòó-
ïèëè ïðåäñåäàòåëü ÓðÎ ÐÀÍ àêàäåìèê
Â. Í. ×àðóøèí è ãåíåðàëüíûé êîíñóë Âå-
ëèêîáðèòàíèè â Åêàòåðèíáóðãå Ðè÷àðä
Äüþýëë. Î íàó÷íîì âêëàäå Êîìè ÍÖ ÓðÎ
ÐÀÍ â èçó÷åíèå è îñâîåíèå àðêòè÷åñêîé
òåððèòîðèè ñåâåðî-âîñòîêà åâðîïåéñêîé
÷àñòè Ðîññèè ðàññêàçàë âðèî äèðåêòîðà
ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ ä. á. í. ïðîôåññîð Â. Â. Âîëîäèí.
Äëÿ ãîñòåé ìåðîïðèÿòèÿ âðèî äèðåêòîðà ÈÃ Êîìè ÍÖ ÓðÎ
ÐÀÍ È. Í. Áóðöåâ ïðîâåë îáçîðíóþ ýêñêóðñèþ â Ãåîëîãè-
÷åñêîì ìóçåå èìåíè À. À. ×åðíîâà. Çàòåì îáùåíèå ó÷àñò-
íèêîâ íàó÷íîãî êàôå ïðîäîëæèëîñü íà íåôîðìàëüíîì
óðîâíå â ñîîòâåòñòâèè ñ «ìåíþ». Â íåì áûëè âåãåòàðèàíñ-
êèå ñàëàòû, â òîì ÷èñëå èç ïàëåîáîòàíè÷åñêîé è ïàëèíîëî-
ãè÷åñêîé êîëëåêöèé Ãåîëîãè÷åñêîãî ìóçåÿ èìåíè
À. À. ×åðíîâà. Äëÿ òåõ, êòî íå îñîáî çàáîòèòñÿ î ñâîåé ôè-
ãóðå — ìÿñíûå è ðûáíûå áëþäà. Íà äåñåðò áûëè ïîäàíû
«êîìè øàíüãè» (òàðåëêà ñ äåâîíñêèìè ñïîðàìè).

15—16 ìàÿ 2019 ðàáîòà íàó÷íîãî êàôå áûëà ïðîäîëæå-
íà â Ñàíêò-Ïåòåðáóðãå (ìîäåðàòîð Ñ. Ì. Ñíèãèðåâñêèé —
äîöåíò êàôåäðû îñàäî÷íîé ãåîëîãèè Èíñòèòóòà íàóê î Çåì-
ëå Ñàíêò-Ïåòåðáóðãñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà,
ê. ã.-ì. í., äåéñòâèòåëüíûé ÷ëåí Ïàëåîíòîëîãè÷åñêîãî îá-
ùåñòâà ïðè ÐÀÍ è Ðóññêîãî ãåîãðàôè÷åñêîãî îáùåñòâà).

Ïîñêîëüêó â íàó÷íîì ðàçäåëå äàííîãî íîìåðà äîñòà-
òî÷íî ïîëíî èçëîæåíî ñîäåðæàíèå äîêëàäîâ, ïðåäñòàâëåí-
íûõ íà íàó÷íîì êàôå â Ñûêòûâêàðå, çäåñü, â ðàçäåëå «Õðî-
íèêà, ñîáûòèÿ, ôàêòû», áîëåå ïîëíî îòðàæåíî ñîäåðæà-
íèå âòîðîé ÷àñòè ýòîãî ìåðîïðèÿòèÿ.

Îðãàíèçàòîðû è ó÷àñòíèêè íàó÷íîãî êàôå

Organizers and participants of Science Café
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Â Ñàíêò-Ïåòåðáóðãå áðèòàíñêèå êîëëåãè îçíàêîìè-
ëèñü ñ ìàòåðèàëàìè êîëëåêöèé Ïàëåîíòîëîãè÷åñêîãî ìó-
çåÿ ÑÏáÃÓ è Ìóçåÿ ïðèðîäû è ÷åëîâåêà (ïàëåîáîòàíè÷åñ-
êîé êîëëåêöèåé, ïåðåäàííîé èç Õàíòû-Ìàíñèéñêà), ïî-
ñåòèëè òàêæå ÖÍÈÃÐ-ìóçåé âî ÂÑÅÃÅÈ (ðåãèîíàëüíûé
îòäåë Ãëàâíîãî çàëà) è èçó÷èëè ìàòåðèàëû â ïàëåîçîéñ-
êîì çàëå ìîíîãðàôè÷åñêîãî îòäåëà ÖÍÈÃÐ-ìóçåÿ. Çäåñü
ìîæíî áûëî óâèäåòü ýêñïîíàòû äâóõ êîëëåêöèé Ì. Ä. Çà-
ëåññêîãî ñ Ñåâåðíîãî Óðàëà (áàññåéí ð. Ñåâåðíîé Ñîñüâû)
ñ òèïîâûì ìàòåðèàëîì âèäîâ Moresnetia zalesskyi è Nyaissia
plumata. Êðîìå òîãî, áîëüøóþ çàèíòåðåñîâàííîñòü ó
Ê. Áýððè âûçâàëà òèïîâàÿ êîëëåêöèÿ âèäà Callixylon
trifilievii. Îñîáîé îöåíêè Ä. Ìàðøàëëà óäîñòîèëèñü êîëëåê-

Îäíîâðåìåííî Êðèñòîôåð Áýððè çíàêîìèëñÿ ñ êîëëåê-
öèÿìè ïî íèæíåìó-ñðåäíåìó äåâîíó Øïèöáåðãåíà è Ñåâåð-
íîé Íîðâåãèè (ðàéîí Õþýí-ôüîðäà), ñîáðàííûìè â 2001 è
2007 ãã. Ñ. Ì. Ñíèãèðåâñêèì. Òàêæå ïðèâëåêëè âíèìàíèå
îáðàçöû èç êîëëåêöèé Ñåâåðíîãî Òèìàíà (âåðõíèé äåâîí),
ñîáðàííûå Ë. Ñ. Êîññîâûì (1959—1969 ãã.) è Ñ. Ì. Ñíèãè-
ðåâñêèì (1993, 2016—2017 ãã. — ñîâìåñòíî ñ À. Ï. Ñèâêîâîé).
Áîëüøîé èíòåðåñ ó Ê. Áýððè âûçâàëà äðåâåñèíà Callixylon sp.
èç ìåñòîíàõîæäåíèÿ íà ð. Ñÿñü (âåðõíèé äåâîí). Ïîìîùü â
îçíàêîìëåíèè ñ ìàòåðèàëàìè îêàçûâàëè ñòóäåíòêè 4 êóðñà
ÑÏáÃÓ Àííà Ñèâêîâà è Ìàðèÿ Áîáûë¸âà.

Áðèòàíñêèå ó÷åíûå ïîñåòèëè òàêæå Áîòàíè÷åñêèé
ìóçåé (Áîòàíè÷åñêèé èíñòèòóò èì. Â. Ë. Êîìàðîâà ÐÀÍ),
ãäå âíèìàòåëüíî èçó÷èëè äðåâåñèíû âèäà Callixylon trifilievii
èç òèïîâîãî ìåñòîíàõîæäåíèÿ Äîíáàññà (âåðõíèé äåâîí).

Ïðèâåòñòâèå Ãåíåðàëüíîãî êîíñóëà Âåëèêîáðèòàíèè â Åêàòå-
ðèíáóðãå Ðè÷àðäà Äüþýëëà ó÷àñòíèêàì íàó÷íîãî êàôå
(ïåðåâîä÷èê — ñîòðóäíèê Ãåíåðàëüíîãî êîíñóëüñòâà

Âåëèêîáðèòàíèè â Åêàòåðèíáóðãå  Å. ×åñíîêîâà)

Greeting from the Consul General of Great Britain in Yekaterinburg
Richard Dewell to the participants of Science Café (interpreter —
assistant of the Consul General of Great Britain in Yekaterinburg —

 E. Chesnokova)

Ïðîôåññîð Äæîí Ìàðøàëë (Ñàóòãåìïòîíñêèé óíèâåðñèòåò)
è âðèî äèðåêòîðà ÈÃ Êîìè ÍÖ È.Í. Áóðöåâ

Professor John Marshall (University of Southampton) and Acting
 Director of Institute of Geology Komi SC UB RAS I. N. Burtsev

Äîêòîð Ê. Áåððè (Êàðäèôôñêèé óíèâåðñèòåò), âðèî äèðåêòîðà
ÈÃ Êîìè ÍÖ È.Í. Áóðöåâ, Ãåíåðàëüíûé êîíñóë Âåëèêî-

áðèòàíèè â Åêàòåðèíáóðãå Ðè÷àðä Äüþýëë

Dr. C. Berry (Cardiff University), Acting Director of Institute of
Geology Komi SC UB RAS I. N. Burtsev, Consul General of Great

 Britain in Yekaterinburg, Richard Dewell

öèè ïëàóíîâèäíûõ è ÷ëåíèñòîñòåáåëüíûõ ðàñòåíèé èç ýò-
ðåíüñêèõ îòëîæåíèé ïî áåðåãàì ðåê Ìàíüÿ è Íÿéñ (áàñ-
ñåéí ð. Ñåâåðíîé Ñîñüâû), à òàêæå êóïîëîâèäíûõ îáðàçî-
âàíèé ñ ñåìåíàìè. Ôðàãìåíò äðåâíåãî ðàñòåíèÿ ñ äâóìÿ
ôåðòèëüíûìè çîíàìè íà ãîëîì ñòåáëå âûçâàë óäèâëåíèå
è áûë îòìå÷åí êàê íàèáîëåå èíòåðåñíûé äëÿ ñîâìåñòíîãî
èçó÷åíèÿ. Â ïðîöåññå îáùåíèÿ Î. Ï. Òåëüíîâà, Ä. Ìàð-
øàëë, Ñ. Ì. Ñíèãèðåâñêèé îáñóäèëè òàêæå äðóãèå âîçìîæ-
íûå íàïðàâëåíèÿ ñîâìåñòíûõ èññëåäîâàíèé.

Çäåñü æå ñîñòîÿëàñü âñòðå÷à Äæîíà Ìàðøàëëà ñ ñî-
òðóäíèêîì Ãîðíîãî èíñòèòóòà ä. ã.-ì. í. Å. Ä. Ìèõàéëî-
âîé è åå ìîëîäûìè êîëëåãàìè. Êðèñòîôåð Áýððè îñìîò-
ðåë êîëëåêöèè äðåâåñèí èç Äîíåöêîãî áàññåéíà, ñîáðàí-
íûå â 1979—1981 ãã. Í. Ñ. Ñíèãèðåâñêîé ïðè ó÷àñòèè
Ñ. Ì. Ñíèãèðåâñêîãî, â òîì ÷èñëå èçâåñòíûé âèä
Cladoxylon tanaiticum, ïðåäñòàâëÿþùèé ñîáîé ñàìóþ äðåâ-
íþþ ôîðìó ëèàíû. Ðÿä îòòèñêîâ ðóññêîÿçû÷íûõ ðàáîò
Í. Ñ. Ñíèãèðåâñêîé Êðèñòîôåð Áýððè ïîëó÷èë â ïîäà-
ðîê. Èíòåíñèâíàÿ ðàáîòà ñ êîëëåêöèÿìè áûëà çàâåðøå-
íà ïðîãóëêîé ïî ïàðêó Áîòàíè÷åñêîãî ñàäà.

«St. Petersburg was excellent. Sergei looked after us very well.
Chris was very impressed with the collections and the city. He will
be back». Áðèòàíñêèå êîëëåãè îáåùàëè âåðíóòüñÿ, è ìû
áóäåì ðàäû ïðîäîëæèòü ñîòðóäíè÷åñòâî ñ íèìè. Ýòè âñòðå-
÷è ñïîñîáñòâóþò ïðîäóêòèâíîìó èçó÷åíèþ Àðêòèêè êàê
îäíîãî èç âàæíåéøèõ ýëåìåíòîâ ïàëåîðåêîíñòðóêöèé
(êëèìàòè÷åñêèõ, ãåîãðàôè÷åñêèõ è äð.).

Õî÷åòñÿ èñêðåííå ïîáëàãîäàðèòü èíèöèàòîðîâ ýòî-
ãî î÷åíü íóæíîãî äëÿ ìåæäóíàðîäíîãî ñîòðóäíè÷åñòâà
ìåðîïðèÿòèÿ: àêàäåìèêà Â. Í. ×àðóøèíà, Ãåíåðàëüíîãî
êîíñóëà Âåëèêîáðèòàíèè â Åêàòåðèíáóðãå Ðè÷àðäà Äüþ-
ýëëà, ñîòðóäíèêà êîíñóëüñòâà Åëåíó ×åñíîêîâó è îñíîâ-
íûõ îðãàíèçàòîðîâ ñûêòûâêàðñêîãî íàó÷íîãî êàôå —
È. Í. Áóðöåâà, È. Â. Êîçûðåâó, à òàêæå âñåõ åêàòåðèí-
áóðãñêèõ è ñûêòûâêàðñêèõ ó÷àñòíèêîâ ýòîãî ñîáûòèÿ.

Ä. ã.-ì. í. Î. Òåëüíîâà
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Â ïîñëåäíèå ãîäû â ñâÿçè ñ ðåîðãàíèçàöèåé ÐÀÍ
ïðåäïðèíèìàþòñÿ ïîïûòêè ïåðåñòðîèòü ñòèëü ðàáîòû ðîñ-
ñèéñêèõ ó÷åíûõ â ñîîòâåòñòâèè ñ îáùåìèðîâûìè ñòàíäàð-
òàìè. Îáñóæäàþòñÿ êðèòåðèè îöåíêè ðàáîòû ó÷åíûõ êàê
îñíîâû äëÿ âûðàáîòêè ðåøåíèÿ î ôèíàíñèðîâàíèè íàó÷-
íîãî ïðîåêòà. Â ýòîì ïëàíå ìîæåò áûòü èíòåðåñåí îïûò
Øêîëû èçó÷åíèÿ îêåàíà è Çåìëè (Ñàóòãåìïòîíñêèé óíè-
âåðñèòåò, Íàöèîíàëüíûé îêåàíîãðàôè÷åñêèé öåíòð). Â
2017 ãîäó ñ íàó÷íûì âèçèòîì Èíñòèòóò ãåîëîãèè Êîìè ÍÖ
ïîñåòèë ïðîôåññîð Äæîí Ìàðøàëë, ðóêîâîäèòåëü äåïàð-
òàìåíòà ãåîëîãèè Øêîëû èçó÷åíèÿ îêåàíà è Çåìëè. Äëÿ
ñîòðóäíèêîâ èíñòèòóòà è ïðåïîäàâàòåëåé êàôåäðû ãåîëî-
ãèè Ñûêòûâêàðñêîãî óíèâåðñèòåòà îí ñäåëàë äîêëàä íà
òåìó «Îðãàíèçàöèÿ è îöåíêà íàó÷íîé è ó÷åáíîé ðàáîòû â
Ñàóòãåìïòîíñêîì óíèâåðñèòåòå».

Ýòî äîñòàòî÷íî êðóïíûé óíèâåðñèòåò. Â íåì îáó÷à-
þòñÿ 16 200 ñòóäåíòîâ áàêàëàâðèàòà è 6900 àñïèðàíòîâ. Â
èõ ÷èñëå 7700 ñòóäåíòîâ èç 143 ñòðàí. Ïðîöåññîì îáó÷å-
íèÿ ðóêîâîäÿò 6000 ñîòðóäíèêîâ, ðàáîòàþùèõ â øåñòè
êàìïóñàõ, ÷åòûðå èç íèõ — â Ñàóòãåìïòîíå, îäèí — â Âèí-
÷åñòåðå è îäèí ìåæäóíàðîäíûé ôèëèàë — â Ìàëàéçèè. Â
óíèâåðñèòåòå 8 ôàêóëüòåòîâ è 6 èññëåäîâàòåëüñêèõ ãðóïï
(ìîðñêàÿ áèîãåîõèìèÿ, ïàëåîîêåàíîãðàôèÿ è ïàëåîêëè-
ìàò, ìîðñêàÿ áèîëîãèÿ è ýêîëîãèÿ, ôèçè÷åñêàÿ îêåàíîã-
ðàôèÿ, ãåîõèìèÿ, ãåîëîãèÿ è ãåîôèçèêà).

Â Âåëèêîáðèòàíèè, à òî÷íåå â Àíãëèè, óíèâåðñèòåòû
— ýòî áèçíåñ. Îáðàçîâàíèå ó÷àñòâóåò â ðûíî÷íûõ îòíîøå-
íèÿõ. Îíî ÿâëÿåòñÿ îïðåäåëåííûì ïðîäóêòîì è äîëæíî áûòü
«èçìåðåíî». Ïîýòîìó ðàçðàáîòàíû ðåéòèíãîâûå òàáëèöû äëÿ
èññëåäîâàíèé (Research Excellence Framework (REF)) è ïðå-
ïîäàâàíèÿ (Teaching Excellence Framework (TEF)).

Êàæäûå 5—7 ëåò íàöèîíàëüíûé êîìèòåò îöåíèâàåò
ðåçóëüòàòû íàó÷íîé äåÿòåëüíîñòè êàæäîãî ó÷åíîãî. Íà îñ-
íîâå ýòîé îöåíêè èíñòèòóòó ïðèñâàèâàåòñÿ ðåéòèíã. Ó÷è-
òûâàåòñÿ êîëè÷åñòâî ñòàòåé (4 ñòàòüè), äîõîä îò ãðàíòîâ,
÷èñëî àñïèðàíòîâ. Òðåòüÿ ÷àñòü îöåíêè ó÷èòûâàåò íàó÷-
íî-ïîïóëÿðíûå ñòàòüè, âëèÿíèå íà øèðîêèé êðóã îáùå-
ñòâåííîñòè, èíôîðìèðîâàíèå îáùåñòâåííîñòè îá èññëå-
äîâàíèÿõ, ó÷àñòèå â ðàçðàáîòêàõ ïðèîðèòåòíûõ òåì, íà-
ïðèìåð íîâîãî èíñòðóìåíòà îöåíêè ðàäèîàêòèâíûõ îòõî-
äîâ äëÿ àòîìíîãî ñåêòîðà, ñòðàòåãèè èññëåäîâàíèÿ îñàäî÷-
íûõ áàññåéíîâ, îöåíêè óãëåâîäîðîäíûõ êîëëåêòîðîâ ïîä-
âîäíîãî ñëîÿ ñ ïîìîùüþ ìîðñêîé ýëåêòðîìàãíèòíîé ãåî-
ôèçè÷åñêîé ñúåìêè, ïîâûøåíèÿ îñâåäîìëåííîñòè î áû-
ñòðîòå èçìåíåíèé óðîâíÿ ìîðÿ è êëèìàòà â ïðîøëîé èñ-
òîðèè Çåìëè è ïîìîùè äèðåêòèâíûì îðãàíàì â ïëàíèðî-
âàíèè.

Áàëëû ñóììèðóþòñÿ, à çàòåì äåëÿòñÿ íà êîëè÷åñòâî
ñîòðóäíèêîâ, ÷òîáû ïîëó÷èòü ôèíàíñèðîâàíèå íà ñëåäó-
þùèé ïåðèîä REF. Òàêèì îáðàçîì, ïðè óâåëè÷åíèè êî-
ëè÷åñòâà ñîòðóäíèêîâ óìåíüøàåòñÿ ôèíàíñèðîâàíèå.

In recent years, in connection with the reorganization
of the Russian Academy of Sciences, attempts have been
made to restructure the style of work of Russian researchers
according to global standards. The criteria for evaluating the
work of scientists are discussed as the basis for developing a
decision on financing a scientific project. In this regard, the
experience of cooperation with the National Center for
Oceanography and the University of Southampton may be
interesting. In 2017, Professor John Marshall, the Head of
the Geology Degrees in the Department of Earth Sciences
at the School of Ocean and Earth Research (Southampton

University, National Oceanographic Center) visited the In-
stitute of geology of the Komi Scientific Center. Professor
John Marshall made a presentation on “Organization and
Evaluation of Scientific and Academic Work at the Univer-
sity of Southampton” for employees of the Institute of Ge-
ology and teachers of the Department of Geology at the Syk-
tyvkar University.

The University of Southampton is a fairly large univer-
sity with 16,200 undergraduate students and 6,900 graduate
students. Among them 7,700 students came from outside the
UK from 143 countries. The training process is led by 6,000
employees working in 6 campuses — four in Southampton,
one in Winchester and one international branch in Malay-
sia. The university has 8 faculties and within Ocean and Earth
Science there are 6 research groups (marine biogeochemis-
try, paleo-oceanography and paleoclimate, marine biology
and ecology, physical oceanography, geochemistry, geology
and geophysics).

In the UK, and more correctly in England, universities
are a business. Education is involved in market relations. It is a
specific product and should be «measured». Therefore, rating
tables have been developed for research (Research Excellence
Framework (REF)) and teaching (Teaching Excellence Frame-
work (TEF)).

Every 5—7 years, the national committee evaluates the
results of the scientific activities of each scientist. Based on this

ORGANIZING AND EVALUATING SCIENTIFIC AND ACADEMIC WORK AT THE UNIVERSITY OF SOUTHAMPTON

ÎÐÃÀÍÈÇÀÖÈß È ÎÖÅÍÊÀ ÍÀÓ×ÍÎÉ È Ó×ÅÁÍÎÉ ÐÀÁÎÒÛ Â ÑÀÓÒÃÅÌÏÒÎÍÑÊÎÌ ÓÍÈÂÅÐÑÈÒÅÒÅ
BASED ON A REPORT BY PROFESSOR J. MARSHALL • ÈÇ ÄÎÊËÀÄÀ ÏÐÎÔÅÑÑÎÐÀ Ä. ÌÀÐØÀËËÀ
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rating, the institute is assigned a rating. The number of articles
(4 articles), income from grants, and the number of graduate
students are taken into account. The third part of the assess-
ment takes into account popular science articles, the impact on
the general public, informing the public about researches, par-
ticipating in the development of priority topics, for example: a
new tool for assessing radioactive waste for the nuclear sector,
research strategies for sedimentary basins, and assessing hydro-
carbon reservoirs of the underwater layer using the marine elec-
tromagnetic geophysical surveys, raising awareness of the rate
of change of sea level and climate in the past history of the Earth
and help policy makers in planning.

The points are added up and then multiplied by the num-
ber of employees to receive funding for the next REF period.
Thus, with an increase in the number of research active em-
ployees, funding is increased. Therefore, it is assumed that lab-
oratory work (primary processing of material) is carried out by
graduate students. English professors, like scientists, must in-
crease university income by recruiting graduate students and
winning research grants.

In the UK, the main grant provider is NERC (National
Environmental Research Council). Grants range from 25,000
to 800,000 pounds, which are sent to organize laboratories, sup-
port technical staff, attend conferences. NERC grants cover high
overhead costs. In 2009, NERC allocated a grant of £ 70,000 to
drill the Sosnovka-1 borehole in South Timan. However, the
grant holder received only £ 25,000 for drilling.

Grants from the Royal Society, the National Geo-
graphic Society, and other societies do not have overhead
costs. Therefore, they are «not liked» by the leadership of
the university and are assessed low during the assessment
of a scientist.

Every university professor should be an active researcher.
Researchers are in great competition for a grant. For example,
Professor John Marshall, who focused researches in the field of
palynology, has received 3 NERC grants in palynology and 2
grants from EPSRC (Engineering and Physical Scientific Re-
search Council) for processing of geological wastes and organic
substances since 2009. To maintain the technical staff, you have
to use every opportunity and cooperate with specialists of vari-
ous profiles. Funds also come from oil and gas companies for
consultations and targeted training of graduate students and from
grants from the European Community, together with geologists
from other universities.

However, professors receive their main income from teach-
ing. Each student pays the university £ 9,000 a year, regardless
of specialty. The government gives students a loan for educa-
tion and accommodation (another 3,000 pounds). The univer-
sity takes about 30 % to support the administration, library, stu-
dent premises (gym, etc.), the rest is paid to teachers. Students
start paying a loan (9 % of their income) after graduation for 30
years, if they earn more than 25,000 pounds a year.

Less than half of the loans are usually returned, so the govern-
ment is looking to transfer loans to a private bank. The total stu-
dent loan debt in the country reaches £ 100 billion and is growing!

Apparently, it can be assumed that education in England
did not become a full-fledged market. And fierce competition
for grants, without guaranteed support for scientific research,
compels many universities to be engaged only in teaching. Such
universities teach most UK students!

Head of Geology Degrees, jeam@soton.ac.uk
The text of the report (fragment) was translated

and prepared for publication by
D. Sc. O. Tel’nova, K. Ordin

Ïîýòîìó ïðåäïîëàãàåòñÿ, ÷òî ëàáîðàíòñêàÿ ðàáîòà (ïåð-
âè÷íàÿ îáðàáîòêà ìàòåðèàëà) ïðîâîäèòñÿ àñïèðàíòàìè.
Àíãëèéñêèå ïðîôåññîðà êàê ó÷åíûå äîëæíû ïîâûøàòü
äîõîä óíèâåðñèòåòà, íàíèìàÿ àñïèðàíòîâ è âûèãðûâàÿ
èññëåäîâàòåëüñêèå ãðàíòû.

Â Âåëèêîáðèòàíèè ãëàâíûé ïîñòàâùèê ãðàíòîâ -
NERC (Ñîâåò ïî èññëåäîâàíèþ îêðóæàþùåé ñðåäû). Ðàç-
ìåð ãðàíòîâ ñîñòàâëÿåò îò 25 òûñ. äî 600 òûñ. ôóíòîâ ñòåð-
ëèíãîâ, êîòîðûå íàïðàâëÿþòñÿ íà îðãàíèçàöèþ ëàáîðà-
òîðèé, ïîääåðæêó òåõíè÷åñêîãî ïåðñîíàëà, ïîñåùåíèå
êîíôåðåíöèé. Ãðàíòû NERC ïîêðûâàþò âûñîêèå íà-
êëàäíûå ðàñõîäû. Â 2009 ãîäó NERC âûäåëèë ãðàíò â ðàç-
ìåðå 70 òûñ. ôóíòîâ ñòåðëèíãîâ íà áóðåíèå ñêâàæèíû Ñî-
ñíîâêà-1 íà Þæíîì Òèìàíå. Îäíàêî íà îðãàíèçàöèþ áó-
ðåíèÿ ãðàíòîäåðæàòåëü ïîëó÷èë òîëüêî 25 òûñ. ôóíòîâ
ñòåðëèíãîâ.

Ãðàíòû Êîðîëåâñêîãî îáùåñòâà (Royal Society), Íà-
öèîíàëüíîãî ãåîãðàôè÷åñêîãî îáùåñòâà (National
Geographic Society) è äðóãèõ îáùåñòâ íå èìåþò íàêëàäíûõ
ðàñõîäîâ, ïîýòîìó îíè «íå íðàâÿòñÿ» ðóêîâîäñòâó óíèâåð-
ñèòåòà è ïðè àòòåñòàöèè ó÷åíîãî îöåíèâàþòñÿ íèçêî.

Êàæäûé ïðåïîäàâàòåëü óíèâåðñèòåòà äîëæåí áûòü àê-
òèâíûì èññëåäîâàòåëåì. Èññëåäîâàòåëè íàõîäÿòñÿ â êîí-
êóðåíòíîé áîðüáå çà ïîëó÷åíèå ãðàíòà. Íàïðèìåð, ïðî-
ôåññîð Äæîí Ìàðøàëë (îñíîâíàÿ ñôåðà íàó÷íîé äåÿòåëü-
íîñòè — ïàëèíîëîãèÿ) ñ 2009 ãîäà ïîëó÷èë 3 ãðàíòà NERC
ïî ïàëèíîëîãèè è 2 ãðàíòà EPSRC (Ñîâåò ïî èíæåíåðíûì
è ôèçè÷åñêèì íàó÷íûì èññëåäîâàíèÿì) ïî ïåðåðàáîòêå
ãåîëîãè÷åñêèõ îòõîäîâ è îðãàíè÷åñêèõ âåùåñòâ. Äëÿ ôè-
íàíñîâîé ïîääåðæêè òåõíè÷åñêîãî ïåðñîíàëà ïðèõîäèò-
ñÿ èñïîëüçîâàòü ëþáóþ âîçìîæíîñòü è êîîïåðèðîâàòüñÿ
ñî ñïåöèàëèñòàìè ðàçíîãî ïðîôèëÿ. Äåíüãè òàêæå ïîñòó-
ïàþò îò íåôòåãàçîâûõ êîìïàíèé çà êîíñóëüòàöèè è öåëå-
âóþ ïîäãîòîâêó àñïèðàíòîâ è ïî ãðàíòàì Åâðîïåéñêîãî
ñîîáùåñòâà.

Îñíîâíîé äîõîä ïðîôåññîðà ïîëó÷àþò îò ïðåïîäà-
âàòåëüñêîé ðàáîòû. Êàæäûé ñòóäåíò ïëàòèò óíèâåðñèòå-
òó 9 òûñ. ôóíòîâ ñòåðëèíãîâ â ãîä, íåçàâèñèìî îò ñïåöè-
àëüíîñòè. Ïðàâèòåëüñòâî äàåò ñòóäåíòàì êðåäèò íà îáðà-
çîâàíèå è ïðîæèâàíèå (åùå 3 òûñ. ôóíòîâ ñòåðëèíãîâ).
Óíèâåðñèòåò áåðåò ïðèìåðíî 30 % íà ïîääåðæêó àäìè-
íèñòðàöèè, áèáëèîòåêè, ñòóäåí÷åñêèõ ïîìåùåíèé
(ñïîðòèâíîãî çàëà è äð.), îñòàëüíóþ ñóììó âûïëà÷èâàåò
ïðåïîäàâàòåëÿì. Ñòóäåíòû íà÷èíàþò âîçâðàùàòü êðåäèò
(9 % îò ñâîåãî äîõîäà) ïîñëå îêîí÷àíèÿ âóçà â òå÷åíèå
30 ëåò, åñëè çàðàáàòûâàþò áîëåå 25 òûñ. ôóíòîâ ñòåðëèí-
ãîâ â ãîä.

Îáû÷íî âîçâðàùàåòñÿ ìåíåå ïîëîâèíû êðåäèòîâ, ïî-
ýòîìó ïðàâèòåëüñòâî èùåò âîçìîæíîñòü ïåðåäàòü êðåäè-
òû ÷àñòíîìó áàíêó. Îáùàÿ çàäîëæåííîñòü ïî ñòóäåí÷åñ-
êîé ññóäå â ñòðàíå äîñòèãàåò 100 ìèëëèàðäîâ ôóíòîâ ñòåð-
ëèíãîâ è ïðîäîëæàåò ðàñòè!

Ïî-âèäèìîìó, îáðàçîâàíèå â Àíãëèè íå ñòàëî ïîë-
íîöåííûì ðûíêîì. À æåñòêàÿ êîíêóðåíöèÿ çà ïîëó÷åíèå
ãðàíòîâ áåç ãàðàíòèðîâàííîé ïîääåðæêè íàó÷íûõ èññëå-
äîâàíèé çàñòàâëÿåò ìíîãèå óíèâåðñèòåòû çàíèìàòüñÿ òîëü-
êî ïðåïîäàâàíèåì. È â òàêèõ óíèâåðñèòåòàõ ó÷èòñÿ áîëü-
øèíñòâî ñòóäåíòîâ Âåëèêîáðèòàíèè.

Òåêñò äîêëàäà (ôðàãìåíò) ïåðåâåëè
è ïîäãîòîâèëè ê ïóáëèêàöèè

Ä. ã.-ì. í. Î. Òåëüíîâà, Ê. Îðäèí
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14—16 îêòÿáðÿ 2019 ãîäà â Ñûêòûâêàðå âïåðâûå ïðî-
øëà Âñåðîññèéñêàÿ íàó÷íàÿ êîíôåðåíöèÿ «Ãåîõèìèÿ íåô-
òè è ãàçà, íåôòåìàòåðèíñêèõ ïîðîä, óãëÿ è ãîðþ÷èõ ñëàí-
öåâ», ãäå ïðèíÿëè ó÷àñòèå áîëåå 150 íàó÷íûõ ðàáîòíèêîâ,
ïðåäñòàâèòåëåé ïðîèçâîäñòâåííûõ îðãàíèçàöèé, àñïèðàí-
òîâ è ñòóäåíòîâ èç Ìîñêâû, Âëàäèâîñòîêà, Íîâîñèáèðñ-
êà, Òîìñêà, Ïåðìè, Êûçûëà, Óõòû, Ñûêòûâêàðà, Êåìåðî-
âî è Ñàíêò-Ïåòåðáóðãà. Îñíîâíîé öåëüþ êîíôåðåíöèè
ÿâëÿëîñü ïðåäñòàâëåíèå è àíàëèç ïîñëåäíèõ íàó÷íûõ äî-
ñòèæåíèé â îáëàñòè ãåîõèìèè èñêîïàåìîãî îðãàíè÷åñêî-
ãî âåùåñòâà, íåôòè, ãàçà, óãëÿ è ãîðþ÷èõ ñëàíöåâ.

Îðãàíèçàòîðû êîíôåðåíöèè — Èíñòèòóò ãåîëîãèè
èìåíè àêàäåìèêà Í. Ï. Þøêèíà Êîìè ÍÖ ÓðÎ ÐÀÍ è
Íàó÷íûé ñîâåò ÐÀÍ ïî ïðîáëåìàì ãåîëîãèè è ðàçðàáîòêè
ìåñòîðîæäåíèé íåôòè, ãàçà è óãëÿ. Ïðåäñòàâèòåëüíûé
ñîñòàâ îðãêîìèòåòà ïîä ïðåäñåäàòåëüñòâîì àêàäåìèêà
Àëåêñåÿ Ýìèëüåâè÷à Êîíòîðîâè÷à (ÈÍÃÃ ÑÎ ÐÀÍ, Íî-
âîñèáèðñê) âêëþ÷àë øèðîêî èçâåñòíûõ ñïåöèàëèñòîâ â
îáëàñòè íåôòÿíîé, óãîëüíîé ãåîõèìèè è íàóê î Çåìëå:
÷ëåíà-êîðð. ÐÀÍ Â. À. Êàøèðöåâà (ÈÍÃÃ ÑÎ ÐÀÍ, Íî-
âîñèáèðñê), ä. ã.-ì. í. Ä. À. Áóøíåâà (ÈÃ ÔÈÖ Êîìè ÍÖ
ÓðÎ ÐÀÍ, Ñûêòûâêàð), àêàäåìèêà À. Ì. Àñõàáîâà (ÈÃ
Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð), ä. ã.-ì. í. Ñ. È. Àðáóçî-
âà (ÒÏÓ, Òîìñê), ä. ã.-ì. í. Ò. Ê. Áàæåíîâó (ÂÍÈÃÐÈ,
Ñàíêò-Ïåòåðáóðã), ê. ã.-ì. í. È. Í. Áóðöåâà (ÈÃ Êîìè ÍÖ
ÓðÎ ÐÀÍ, Ñûêòûâêàð), ä. õ. í. À. Ê. Ãîëîâêî (ÈÕÍ ÑÎ
ÐÀÍ, Òîìñê), ä. ã.-ì. í. È. Â. Ãîí÷àðîâà (ÒîìñêÍÈÏÈ-
íåôòü, Òîìñê), ä. ã.-ì. í. Ã. Í. Ãîðäàäçå (ÐÃÓ íåôòè è ãàçà
(ÍÈÓ) èìåíè È. Ì. Ãóáêèíà, Ìîñêâà), ä. ã.-ì. í. Ì. Â.
Äàõíîâó (ÂÍÈÃÍÈ, Ìîñêâà), ä. ã.-ì. í. Ã. À. Êàëìûêîâà
(ÌÃÓ, Ìîñêâà), ä. õ. í. À. Ë. Ìàêñèìîâà (ÈÍÕÑ ÐÀÍ,
Ìîñêâà), ä. õ. í. Þ. Ô. Ïàòðàêîâà (ÈÓ ÑÎ ÐÀÍ, Êåìåðî-
âî), ä. õ. í. Ì. Á. Ñìèðíîâà (ÈÍÕÑ ÐÀÍ, Ìîñêâà),
ä. ã.-ì. í. ß. Ý. Þäîâè÷à (ÈÃ Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûê-
òûâêàð), ê. ã.-ì. í. Í. Â. Ïðîíèíó (ÌÃÓ, Ìîñêâà).

Ðàáîòà êîíôåðåíöèè îñâåùàëàñü â ÑÌÈ: https://
www.bnkomi.ru/data/news/101416.

Ïîðÿäêà 42 êðóïíûõ íàó÷íî-èññëåäîâàòåëüñêèõ è
ïðîèçâîäñòâåííûõ îðãàíèçàöèé, à òàêæå âûñøèõ ó÷åáíûõ
çàâåäåíèé Ðîññèè è áëèæíåãî çàðóáåæüÿ ó÷àñòâîâàëî â ðà-
áîòå êîíôåðåíöèè. Ìàòåðèàëû êîíôåðåíöèè áûëè îïóá-
ëèêîâàíû â âèäå ñáîðíèêà, âêëþ÷àþùåãî áîëåå 70 òåçè-
ñîâ äîêëàäîâ îáú¸ìîì 152 ñòðàíèöû. Ýëåêòðîííûé âàðè-
àíò ñáîðíèêà â íàñòîÿùåå âðåìÿ äîñòóïåí íà ñàéòå Èí-
ñòèòóòà ãåîëîãèè (https://www.geo.komisc.ru).

Íà îòêðûòèè êîíôåðåíöèè ê ó÷àñòíèêàì ñ ïðèâåò-
ñòâåííûìè ñëîâàìè îáðàòèëèñü âðèî äèðåêòîðà Èíñòèòóòà
ãåîëîãèè ê. ã.-ì. í. È. Í. Áóðöåâ, à òàêæå îò èìåíè àêàäåìè-
êà ÐÀÍ À. Ý. Êîíòîðîâè÷à ÷ëåí-êîððåñïîíäåíò ÐÀÍ
Â. À. Êàøèðöåâ. Îíè ïîæåëàëè èíòåðåñíûõ äîêëàäîâ, ïëî-
äîòâîðíîé ðàáîòû è óñïåõîâ âñåì ó÷àñòíèêàì êîíôåðåíöèè.

Çà òðè äíÿ ðàáîòû êîíôåðåíöèè áûëè çàñëóøàíû ïëå-
íàðíûå è óñòíûå äîêëàäû, ñîïðîâîæäàâøèåñÿ äåìîíñò-
ðàöèîííîé ãðàôèêîé è áóðíûì îáñóæäåíèåì, òàêæå áûëè
ðàññìîòðåíû ñòåíäîâûå äîêëàäû.

Â ðàìêàõ êîíôåðåíöèè ñîñòîÿëîñü çíàêîìñòâî ó÷àñò-
íèêîâ êîíôåðåíöèè ñ ëàáîðàòîðíîé áàçîé è ñïåöèàëèñ-
òàìè Èíñòèòóòà ãåîëîãèè, à òàêæå áûëà ïðîâåäåíà ýêñêóð-
ñèÿ â Ãåîëîãè÷åñêîì ìóçåå èì. À. À. ×åðíîâà.

Íà êîíôåðåíöèè áûë çàòðîíóò øèðîêèé êðóã âîïðî-
ñîâ, ïîñâÿù¸ííûõ ýâîëþöèè ôîðìèðîâàíèÿ ñîñòàâà îðãà-
íè÷åñêîãî âåùåñòâà íåôòåìàòåðèíñêèõ ïîðîä, ãîðþ÷èõ
ñëàíöåâ è óãëåé, à òàêæå èçó÷åíèþ ìîëåêóëÿðíîãî ñîñòàâà
íåôòåé è îñîáåííîñòÿì ñòðîåíèÿ ðàçíîîáðàçíûõ óãëåâî-
äîðîäîâ-áèîìàðêåðîâ. Öåëûé áëîê ðàáîò áûë ïîñâÿù¸í ìî-
äåëèðîâàíèþ ïðîöåññîâ íåôòåãàçîîáðàçîâàíèÿ. Áîëüøîå
êîëè÷åñòâî äîêëàäîâ áûëî ïðåäñòàâëåíî ïî ôðàêöèîíèðî-
âàíèþ ñòàáèëüíûõ èçîòîïîâ óãëåðîäà èñêîïàåìîãî îðãàíè-
÷åñêîãî âåùåñòâà è íåôòåé. Óãîëüíàÿ òåìàòèêà âêëþ÷àëà
èññëåäîâàíèÿ ìèêðîýëåìåíòíîãî ñîñòàâà è îñîáåííîñòè
ïåòðîãðàôè÷åñêîãî ñòðîåíèÿ óãëåé, îðãàíè÷åñêóþ ãåîõè-
ìèþ óãëåé, â òîì ÷èñëå Ïå÷îðñêîãî óãîëüíîãî áàññåéíà, è
âîçìîæíîñòåé ïîëó÷åíèÿ íà èõ îñíîâå áåççîëüíûõ âèäîâ
òâ¸ðäîãî òîïëèâà. Ïðåäñòàâëåííûå äîêëàäû ïîêàçàëè âû-

The All-Russian Conference «Geochemistry of oil and gas, source rocks, coal and oil shale» was held in October 14—16,
2019 on the platform of the Institute of Geology named after Academician N. P. Yushkin together with the Scientific Council of
RAS on the problems of the geology and development of oil, gas and coal deposits.

The conference addressed a wide range of issues on the evolution of formation of organic matter of oil source rocks, oil
shales and coals, as well as the study of molecular composition of oils and structural features of various biomarker hydrocarbons.



Vestnik IG Komi SC UB RAS, October, 2019, No. 10

49

ñîêèé óðîâåíü èññëåäîâàíèé ïî îðãàíè÷åñêîé ãåîõèìèè è
íîâûé âûõîä íà ñîâðåìåííûå ìåòîäû èññëåäîâàíèÿ, âêëþ-
÷àþùèå äâóìåðíóþ ãàçîâóþ õðîìàòî-ìàññ-ñïåêòðîìåòðèþ,
äâóìåðíóþ 13Ñ ßÌÐ-ñïåêòðîñêîïèþ, ìàññ-ñïåêòðîìåòðèþ
èçîòîïíûõ îòíîøåíèé äëÿ èíäèâèäóàëüíûõ óãëåâîäîðîäîâ.

Îòêðûë ïëåíàðíîå çàñåäàíèå ä. ã.-ì. í. Ä. À. Áóøíåâ
(ÈÃ ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ, Ñûêòûâêàð). Åãî äîêëàä
áûë ïîñâÿù¸í èçîòîïèè óãëåðîäà èíäèâèäóàëüíûõ ñîåäè-
íåíèé â èññëåäîâàíèÿõ íåôòè è îðãàíè÷åñêîãî âåùåñòâà
íåôòåìàòåðèíñêèõ ïîðîä. Äàëåå áûëè çàñëóøàíû äîêëàäû:
 ä. ã.-ì. í. Å. À. Ãîëóáåâà (ÈÃ ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ,
Ñûêòûâêàð) — î ðàçâèòèè èäåé àêàäåìèêà Í. Ï. Þøêèíà î
íàäìîëåêóëÿðíîì ñòðóêòóðèðîâàíèè â òâåðäûõ áèòóìàõ,

ä. ã.-ì. í. Ã. Í. Ãîðäàäçå (ÐÃÓ íåôòè è ãàçà (ÍÈÓ) èìåíè
È. Ì. Ãóáêèíà, Ìîñêâà) — î çíà÷åíèè ïðîêàðèîòè÷åñêèõ
îðãàíèçìîâ â îáðàçîâàíèè óãëåâîäîðîäîâ íåôòè, ä. õ. í.
Ì. Á. Ñìèðíîâà (ÈÍÕÑ èì. À. Â. Òîï÷èåâà ÐÀÍ, Ìîñêâà)
— î ïðîáëåìàõ ïðè èçó÷åíèè ñîñòàâà íåôòåé è ðàññåÿííîãî
îðãàíè÷åñêîãî âåùåñòâà. Äîêëàä ÷ëåíà-êîðð. Â. À. Êàøèð-
öåâà (ÈÍÃÃ ÑÎ ÐÀÍ, Íîâîñèáèðñê) áûë ïîñâÿùåí îáíà-

Ïëåíàðíûé äîêëàä  ÷ë.-êîðð. ÐÀÍ Â. À. Êàøèðöåâà (ÈÍÃÃ ÑÎ
 ÐÀÍ, Íîâîñèáèðñê)

Plenary report by RAS Corr. Member V. A. Kashirtsev (IPGG SB
 RAS, Novosibirsk)

Ä. ã.-ì. í. Ä. À. Áóøíåâ (ÈÃ ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ,
Ñûêòûâêàð) îòâå÷àåò íà âîïðîñû ê ïëåíàðíîìó äîêëàäó

D. Sc.  D. A. Bushnev (IG FRC Komi SC UB RAS, Syktyvkar)
replies to questions to his plenary report

ðóæåíèþ äèìåòèëàëêàíîâ ñ ÷åòíûì êîëè÷åñòâîì àòîìîâ
óãëåðîäà â ñîñòàâå îðãàíè÷åñêîãî âåùåñòâà âåíäñêèõ âûñî-
êîïðåîáðàçîâàííûõ îòëîæåíèé.

Â èòîãîâûõ ðåøåíèÿõ êîíôåðåíöèè â ñâÿçè ñ àêòèâ-
íûì ñîêðàùåíèåì çàïàñîâ íåôòè áûë ïðåäëîæåí ñèñòåì-
íûé ïîäõîä ê äåòàëüíîìó äîèçó÷åíèþ îðãàíè÷åñêîãî âå-
ùåñòâà äîìàíèêîâîé ôîðìàöèè Âîëãî-Óðàëüñêîé è Òè-
ìàíî-Ïå÷îðñêîé íåôòåãàçîíîñíûõ ïðîâèíöèé, áàæåíîâ-
ñêîé ñâèòû Çàïàäíîé Ñèáèðè, à òàêæå êóîíàìñêîé êàðáî-
íàòíî-ñëàíöåâîé ôîðìàöèè Âîñòî÷íî-Ñèáèðñêîé ïëàò-
ôîðìû êàê íåòðàäèöèîííûõ èñòî÷íèêîâ óãëåâîäîðîäíî-
ãî ñûðüÿ. Îäíèì èç êëþ÷åâûõ ìîìåíòîâ ñòàëî ñîçäàíèå
ïðîãðàììû ïî ðàçâèòèþ óãëåõèìè÷åñêîé áàçû êàê òîïëèâ-
íî-ýíåðãåòè÷åñêîãî öåíòðà, ñîñòàâëÿþùåãî îñíîâó ðîñòà
ýêîíîìèêè íå òîëüêî ðåñïóáëèêè, íî è ñòðàíû â öåëîì.
Êðîìå òîãî, áûëî äàíî íåñêîëüêî àêòóàëüíûõ ðåêîìåíäà-
öèé ïî èñïîëüçîâàíèþ ïðÿìûõ ãåîõèìè÷åñêèõ ìåòîäîâ
ïðè ïîèñêå è ðàçâåäêå íåôòÿíûõ ìåñòîðîæäåíèé, à òàêæå
îòìå÷åíà íåîáõîäèìîñòü àíàëèçà ñîñòàâà îðãàíè÷åñêîãî
âåùåñòâà è íåôòåé ïî ñòàíäàðòíûì ïàðàìåòðàì. Áûëî âûñ-
êàçàíî ìíåíèå î âàæíîñòè ôîðìèðîâàíèÿ åäèíîé ðîññèé-
ñêîé áàçû êåðíîâîãî ìàòåðèàëà è êîëëåêöèè íåôòåé. Ïîä-
íèìàëñÿ âîïðîñ î ïîäãîòîâêå ìîëîäûõ ñïåöèàëèñòîâ â ñè-
ñòåìå âûñøèõ ó÷åáíûõ çàâåäåíèé è ðàáîòå äèññåðòàöèîí-
íûõ ñîâåòîâ ïî ïðîôèëþ «îðãàíè÷åñêàÿ ãåîõèìèÿ». Óêà-
çûâàëîñü íà íåîáõîäèìîñòü ñáëèæåíèÿ ñ ïðîèçâîäñòâåí-
íûìè îðãàíèçàöèÿìè.

Â çàêëþ÷èòåëüíîé äèñêóññèè áûë îòìå÷åí âûñîêèé
óðîâåíü èññëåäîâàíèé â îáëàñòè îðãàíè÷åñêîé ãåîõèìèè,
ïðîâîäèìûõ â Ðîññèè â öåëîì è â ÷àñòíîñòè ñûêòûâêàðñ-
êèìè ó÷¸íûìè. Â êà÷åñòâå îäíîãî èç ïëþñîâ êîíôåðåí-
öèè áûëî íàçâàíî ó÷àñòèå çíà÷èòåëüíîãî êîëè÷åñòâà ìî-
ëîäûõ ñïåöèàëèñòîâ. Ó÷àñòíèêè êîíôåðåíöèè îòìåòèëè
âûñîêèé óðîâåíü îðãàíèçàöèè è ïðîâåäåíèÿ, à òàêæå ïðåä-
ñòàâëåííûõ äîêëàäîâ, öåëåñîîáðàçíîñòü ïîäîáíûõ êîíôå-
ðåíöèé. Âñå âûøåñêàçàííîå äà¸ò îñíîâàíèå ñ÷èòàòü ïðî-
âåä¸ííóþ êîíôåðåíöèþ óñïåøíîé è ïîëåçíîé äëÿ ñïåöè-
àëèñòîâ â äàííîé îáëàñòè èññëåäîâàíèé.

Ó÷¸íûå ñåêðåòàðè êîíôåðåíöèè
Ä. ã.-ì. í. Í. Áóðäåëüíàÿ,

ê. ã.-ì. í. Î. Âàëÿåâà
Ôîòî À. Øàäðèíà

Ä. ã.-ì. í. Ã. Í. Ãîðäàäçå è ä. õ. í. Ì. Â. Ãèðóö (ÐÃÓ íåôòè è ãàçà
(ÍÈÓ) èì. È.Ì. Ãóáêèíà, Ìîñêâà) ïðåäñòàâëÿþò ñòåíäîâûå

äîêëàäû

D. Sc. G. N. Gordadze and D. Sc. M. V. Giruts (Gubkin
University, Moscow) represent their poster reports
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Ì. Â. ÔÈØÌÀÍ — ÂÛÄÀÞÙÈÉÑß Ó×ÅÍÛÉ È ÎÐÃÀÍÈÇÀÒÎÐ ÃÅÎËÎÃÈ×ÅÑÊÈÕ ÈÑÑËÅÄÎÂÀÍÈÉ
M. V. FISHMAN — OUTSTANDING SCIENTIST AND ORGANIZER OF GEOLOGICAL RESEARCHES

Ê 100-ëåòèþ ñî äíÿ ðîæäåíèÿ • On the centenary of his birth

Ìàðê Âåíèàìèíîâè÷ Ôèøìàí — äèðåêòîð Èíñòèòó-
òà ãåîëîãèè Êîìè ÔÀÍ ÑÑÑÐ (1961—1985 ãã.),  äîêòîð ãåî-
ëîãî-ìèíåðàëîãè÷åñêèõ íàóê, ïðîôåññîð, çàñëóæåííûé
äåÿòåëü íàóêè Êîìè ÀÑÑÐ è ÐÑÔÑÐ, âñþ òðóäîâóþ æèçíü,
âïëîòü äî ñâîåé êîí÷èíû â 2003 ã., ïîñâÿòèë ñëóæåíèþ
ãåîëîãèè Êîìè êðàÿ. 14 îêòÿáðÿ 2019 ã. åìó èñïîëíèëîñü
áû 100 ëåò, è ýòî õîðîøèé ïîâîä âñïîìíèòü î âûäàþùåì-
ñÿ ó÷åíîì-ãåîëîãå è òàëàíòëèâîì îðãàíèçàòîðå ãåîëîãè-
÷åñêîé íàóêè.

Ïîñëå äåìîáèëèçàöèè è çàâåðøåíèÿ ïðåðâàííîé âîé-
íîé ó÷åáû â Íîâî÷åðêàññêîì èíäóñòðèàëüíîì èíñòèòóòå
â 1948 ã. Ì. Â. Ôèøìàí ïðèáûë íà ðàáîòó â Ñûêòûâêàð,
íà Êîìè áàçó ÀÍ ÑÑÑÐ, ïðåîáðàçîâàííóþ â 1949 ã. â Êîìè
ôèëèàë, à â 1988 ã. — â Êîìè íàó÷íûé öåíòð ÀÍ ÑÑÑÐ.

Â 1958 ã. íà áàçå Îòäåëà ãåîëîãèè Êîìè ÔÀÍ ÀÍ
ÑÑÑÐ áûë îðãàíèçîâàí Èíñòèòóò ãåîëîãèè, êîòîðûé âñêî-
ðå ïîñëå óõîäà ïåðâîãî äèðåêòîðà Þ. Ï. Èâåíñåíà â 1961 ã.
âîçãëàâèë Ì. Â. Ôèøìàí, ðóêîâîäèâøèé èì äî 1985 ã.,
ò. å. áåç ìàëîãî ÷åòâåðòü âåêà.

Ïîä óïðàâëåíèåì Ì. Â. Ôèøìàíà Èíñòèòóò ãåîëî-
ãèè áûñòðî âûðîñ â êðóïíûé ãåîëîãè÷åñêèé öåíòð, êîòî-
ðûé íà âûñîêîïðîôåññèîíàëüíîì óðîâíå ïðîâîäèë ãåî-
ëîãî-ìèíåðàëîãè÷åñêèå èññëåäîâàíèÿ ïî ðàçíûì íàó÷-
íûì íàïðàâëåíèÿì è ñòàë ïðèçíàííûì êîîðäèíàòîðîì
ãåîëîãè÷åñêèõ èññëåäîâàíèé â Êîìè ÀÑÑÐ è íà ñîïðå-
äåëüíûõ òåððèòîðèÿõ.

Ïðè Ì. Â. Ôèøìàíå ñôîðìèðîâàëèñü îñíîâíûå íà-
ó÷íûå êàäðû èíñòèòóòà, ïîëó÷èëè ðàçâèòèå íîâûå íàó÷-
íûå íàïðàâëåíèÿ, áûëè ñîçäàíû íàó÷íûå ëàáîðàòîðèè,
äåéñòâóþùèå è â íàñòîÿùåå âðåìÿ. Ïîä åãî ðóêîâîäñòâîì
è ïðè ëè÷íîì ó÷àñòèè â èíñòèòóòå áûë îòêðûò çàìå÷àòåëü-
íûé Ãåîëîãè÷åñêèé ìóçåé, êîòîðûé ÿâëÿåòñÿ ãîðäîñòüþ
Ñûêòûâêàðà è Ðåñïóáëèêè Êîìè.

Â ãîäû ðàáîòû Ì. Â. Ôèøìàíà äèðåêòîðîì èíñòèòó-
òà â Ñûêòûâêàðå íå áûëî ó÷åáíûõ çàâåäåíèé, ãîòîâÿùèõ
ãåîëîãîâ, ïîýòîìó ïðèâëå÷åíèå â èíñòèòóò íàó÷íûõ êàä-
ðîâ áûëî ñëîæíåéøåé çàäà÷åé. Íî, íåñìîòðÿ íà âñå òðóä-
íîñòè (îòñóòñòâèå ñâîáîäíûõ ñòàâîê, ïðîáëåìû ñ îáùå-
æèòèåì è òåì áîëåå ñ êâàðòèðàìè äëÿ ñîòðóäíèêîâ, ïðè-
íÿòûõ íà ðàáîòó, îòñóòñòâèå íà ïåðâûõ ïîðàõ ñîâðåìåí-
íîãî íàó÷íîãî îáîðóäîâàíèÿ è äð.), ýòà çàäà÷à ðåøàëàñü.
È åñëè ñðàâíèòü ñ ñîâðåìåííûìè, íåñîìíåííî ãîðàçäî
áîëåå áëàãîïðèÿòíûìè óñëîâèÿìè, ðåøàëàñü âåñüìà óñ-
ïåøíî. Â ýòè ãîäû íà ðàáîòó â Èíñòèòóò áûëè ïðèãëàøå-

íû îïûòíûå è ìîëîäûå ñïåöèàëèñòû èç ðàçëè÷íûõ óãîë-
êîâ ñòðàíû, êîòîðûå îáåñïå÷èëè ðàçâèòèå âàæíåéøèõ
íàó÷íûõ íàïðàâëåíèé: òåêòîíèêè è ðåãèîíàëüíîé ãåîëî-
ãèè, ñòðàòèãðàôèè, ïàëåîíòîëîãèè è ëèòîëîãèè, ïåòðîã-
ðàôèè è ãåîõèìèè, ìèíåðàëîãèè è êðèñòàëëîãðàôèè, ìå-
òàëëîãåíèè è òåõíîëîãèè ìèíåðàëüíîãî ñûðüÿ, ãåîëîãèè
ãîðþ÷èõ èñêîïàåìûõ: Í. Ï. Þøêèí, Í. È. Òèìîíèí,
Â. Ñ. Öûãàíêî, Â. Â. Áóêàíîâ, Ã. Ï. Êàíåâ, Â. À. Äåäååâ,
ß. Ý. Þäîâè÷, À. È. Àíòîøêèíà, Á. À. Îñòàùåíêî,
Ò. Ì. Áåçíîñîâà, Â. Í. Îõîòíèêîâ, Â. À. Þäèí, Â. À. Ïåò-
ðîâñêèé, Â. È. Ñèëàåâ, À. Ô. Êóíö, Â. Ë. Àíäðåè÷åâ,
Ë. Í. Àíäðåè÷åâà, À. Ì. Àñõàáîâ, Þ. À. Òêà÷åâ, Á. À. Ïè-
ìåíîâ, À. Á. Ìàêååâ, Í. À. Ìàëûøåâ, È. Â. Çàïîðîæöåâà,
Ñ. Ê. Êóçíåöîâ, Ë. Ç. Àìèíîâ, Â. À. Ïåñåöêàÿ, Í. Â. Áåëÿ-
åâà, Â. Ï. ßêóöåíè, Â. È. Ðàêèí, Ñ. Ò. Ðåìèçîâà, Ä. Í. Ðå-
ìèçîâ, Í. È. Áðÿí÷àíèíîâà, Ì. Á. Òàðáàåâ, Î. Ï. Òåëüíî-
âà, Ë. Â. Ìàõëàåâ è äðóãèå.

Çà âðåìÿ ðóêîâîäñòâà Ì. Â. Ôèøìàíà ñåìü ñîòðóäíè-
êîâ ñòàëè äîêòîðàìè è îêîëî ïÿòèäåñÿòè — êàíäèäàòàìè
íàóê, à ê 1985 ã., êî âðåìåíè óõîäà Ì. Â. Ôèøìàíà ñ äîëæ-
íîñòè äèðåêòîðà, îáùàÿ ÷èñëåííîñòü èíñòèòóòà óæå ïðè-
áëèæàëàñü ê ñåãîäíÿøíåé. Èíñòèòóò ïðåäñòàâëÿë ñîáîé
õîðîøî îñíàùåííîå ñîâðåìåííûì îáîðóäîâàíèåì, óêîì-
ïëåêòîâàííîå âûñîêîêâàëèôèöèðîâàííûìè êàäðàìè, ñòà-
áèëüíî è ïëîäîòâîðíî ðàáîòàþùåå íàó÷íîå ó÷ðåæäåíèå.

Ì. Â. Ôèøìàí áûë íå òîëüêî óñïåøíûì ðóêîâîäè-
òåëåì, íî è êðóïíûì ó÷åíûì, âíåñøèì îãðîìíûé âêëàä â
ïîçíàíèå ãåîëîãè÷åñêîãî ñòðîåíèÿ è èñòîðèè ãåîëîãè÷åñ-
êîãî ðàçâèòèÿ Òèìàíî-Ñåâåðîóðàëüñêîãî ðåãèîíà. Åìó
ïðèíàäëåæèò àâòîðñòâî ïåðâîé ãåîëîãè÷åñêîé êàðòû Êîìè
ÀÑÑÐ ìàñøòàáà 1:1000000, êîòîðóþ îí ïîäãîòîâèë äëÿ
êðóïíîãî êîëëåêòèâíîãî òðóäà «Ïðîèçâîäèòåëüíûå ñèëû
Êîìè ÀÑÑÐ». Ì. Â. Ôèøìàí çàíèìàëñÿ èçó÷åíèåì ãåî-
ëîãè÷åñêîãî ñòðîåíèÿ è ìåòàëëîãåíèè Ïðèïîëÿðíîãî è
Ïîëÿðíîãî Óðàëà, Òèìàíà, Ïàé-Õîÿ è Íîâîé Çåìëè. Ïðè
ýòîì îñíîâíûå ýòàïû ãåîëîãè÷åñêèõ ïðîöåññîâ îí âïåð-
âûå îáîñíîâàë ñ èñïîëüçîâàíèåì áîëüøîãî ìàññèâà äàí-

The article is dedicated to the memory of the largest scientist-geologist
and talented organizer of geological researches, Doctor of geological and min-
eralogical sciences, Professor, honored worker of science of the RSFSR and
the Komi ASSR, former director of the Institute of Geology of the Komi SC UB
RAS Mark Veniaminovich Fishman. It is shown that M.V. Fishman made a deci-
sive contribution to the creation of laboratories and to the development of the
laboratory base of the Institute and to a large extent predetermined trend of
modern geological researches in the European Northeast and the North of the
Urals. The results of his geological studies proved their viability for many de-
cades and to this day have remained an example of outstanding scientific
achievement.
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íûõ àáñîëþòíîãî âîçðàñòà, ïîëó÷åííûõ â îðãàíèçîâàííîé
èì ëàáîðàòîðèè èçîòîïíîé ãåîõðîíîëîãèè.

Îäíàêî îñíîâíîé íàó÷íûé èíòåðåñ Ì. Â. Ôèøìàíà
íà ïðîòÿæåíèè âñåé åãî ìíîãîëåòíåé äåÿòåëüíîñòè — ìàã-
ìàòèçì âî âñåõ åãî ïðîÿâëåíèÿõ, è îñîáåííî ãðàíèòîèä-
íûé ìàãìàòèçì. Ýòî îáñòîÿòåëüñòâî îïðåäåëèëî ãëàâíûé
ðàéîí èññëåäîâàíèé Ì. Â. Ôèøìàíà — Ïðèïîëÿðíûé
Óðàë. Èìåííî çäåñü ãðàíèòîèäíûå ìàññèâû â ðàçëè÷íûõ
ñîîòíîøåíèÿõ ñ äðóãèìè ìàãìàòè÷åñêèìè ïîðîäàìè ïðåä-
ñòàâëåíû èñêëþ÷èòåëüíî øèðîêî è ðàçíîîáðàçíî.

Ïðè èçó÷åíèè ìàãìàòèçìà Ïðèïîëÿðíîãî Óðàëà ïå-
ðåä Ì. Â. Ôèøìàíîì ñðàçó æå âîçíèêëà î÷åâèäíàÿ ïðî-
áëåìà âîçðàñòíîãî ðàñ÷ëåíåíèÿ è êîððåëÿöèè ìíîãî÷èñ-
ëåííûõ ãðàíèòîèäíûõ è äðóãèõ ìàññèâîâ. Ýòî íåâîçìîæ-
íî áûëî ñäåëàòü áåç íàëè÷èÿ êîððåêòíîé ãåîëîãè÷åñêîé
îñíîâû. À â êîíöå 40-õ — íà÷àëå 50-õ ãîäîâ ïðîøëîãî ñòî-
ëåòèÿ, êîãäà Ì. Â. Ôèøìàí ñî ñâîèìè êîëëåãàìè íà÷àë
ïëàíîìåðíûå èññëåäîâàíèÿ â ýòîì ðàéîíå, òàêîé îñíîâû
íå áûëî. Ýòî îáñòîÿòåëüñòâî îïðåäåëèëî íåîáõîäèìîñòü
ðàçðàáîòêè ñõåìû ñòðàòèãðàôèè ðàéîíà èññëåäîâàíèé,
îñîáåííî äëÿ äîîðäîâèêñêîé ÷àñòè ðàçðåçà, ê êîòîðîé
ïðèóðî÷åíû ïðàêòè÷åñêè âñå ãðàíèòîèäíûå ìàññèâû.
Êðîìå òîãî, â ñâÿçè ñ òåì, ÷òî äîîðäîâèêñêèå òîëùè â òîé
èëè èíîé ñòåïåíè ìåòàìîðôèçîâàíû, è â íåêîòîðûõ ñëó-
÷àÿõ î÷åíü ñèëüíî, âîçíèêëà íåîáõîäèìîñòü öåëåíàïðàâ-
ëåííîãî èçó÷åíèÿ ïðîöåññîâ ìåòàìîðôèçìà.

Íåñìîòðÿ íà î÷åâèäíóþ ïðèâåðæåííîñòü ïðîáëåìàì
ãðàíèòîèäíîãî ìàãìàòèçìà è ñâÿçàííîãî ñ íèì îðóäåíå-
íèÿ, Ì. Â. Ôèøìàí âîëåé-íåâîëåé áûë âûíóæäåí ñàìûì
ñåðüåçíûì îáðàçîì çàíèìàòüñÿ âîïðîñàìè ñòðàòèãðàôèè
âìåùàþùèõ òîëù è èõ ìåòàìîðôèçìà. È ïî âñåì ýòèì òðåì
íàïðàâëåíèÿì èññëåäîâàíèé, à èìåííî: ìàãìàòèçìó, ìå-
òàìîðôèçìó è ñòðàòèãðàôèè äîîðäîâèêñêèõ îáðàçîâà-
íèé —  Ì. Â. Ôèøìàíîì áûëè ïîëó÷åíû âïå÷àòëÿþùèå
ðåçóëüòàòû, êîòîðûå â çíà÷èòåëüíîé ñòåïåíè îïðåäåëÿþò
ñîâðåìåííîå ñîñòîÿíèå èçó÷åííîñòè ãåîëîãè÷åñêîãî ñòðî-
åíèÿ è èñòîðèè ãåîëîãè÷åñêîãî ðàçâèòèÿ äîêåìáðèéñêèõ
êîìïëåêñîâ íå òîëüêî òåððèòîðèè Ïðèïîëÿðíîãî Óðàëà,
íî è âñåãî Òèìàíî-Ñåâåðîóðàëüñêîãî ðåãèîíà.

Ðàáîòû Ì. Â. Ôèøìàíà â îáëàñòè ìàãìàòèçìà è ìå-
òàìîðôèçìà øèðîêî èçâåñòíû è îñòàþòñÿ àêòóàëüíûìè è
âîñòðåáîâàííûìè ñîâðåìåííûìè èññëåäîâàòåëÿìè. Îíè
ïîñëóæèëè îñíîâîé è ïîëó÷èëè ðàçâèòèå â èññëåäîâàíè-
ÿõ åãî êîëëåã è ó÷åíèêîâ: Á. À. Ãîëäèíà, Å. Ï. Êàëèíèíà,
Â. Í. Îõîòíèêîâà, Ð. Ã. Òèìîíèíîé, Â. Ë. Àíäðåè÷åâà, Í.
È. Áðÿí÷àíèíîâîé è ìíîãèõ äðóãèõ.

Ïðèïîëÿðíûé Óðàë, 1960-å ãã.
Subpolar Urals, 1960s

Äèðåêòîð Èíñòèòóòà ãåîëîãèè Êîìè ôèëèàëà ÀÍ ÑÑÑÐ
Ì. Â. Ôèøìàí, ó÷¸íûé ñåêðåòàðü Â. Â. Áåëÿåâ (ïåðâûé
ñëåâà), çàâåäóþùèé îòäåëîì ÎÃÃÈ Â. À. Äåäååâ (òðåòèé ñëåâà),
çàâåäóþùèé ëàáîðàòîðèåé Èíñòèòóòà ãåîëîãèè Í. Ï. Þøêèí

 (÷åòâ¸ðòûé ñëåâà), 1970-å ãã.

Director of the Institute of Geology of the Komi Branch of the Acade-
my of Sciences of the USSR M. V. Fishman, Science Secretary V. V.
Belyaev (first from the left), head of the Fossil Fuels Geology Depart-
ment V. A. Dedeev (third from the left), head of the laboratory of the
Institute of Geology N. P. Yushkin (fourth from the left), 1970s

×òî êàñàåòñÿ ñòðàòèãðàôèè äîîðäîâèêñêèõ òîëù, òî â
ýòîì âîïðîñå íå âñå ñëîæèëîñü òàê îäíîçíà÷íî. Ê íà÷àëó
60-õ ãîäîâ Ì. Â. Ôèøìàíîì ñîâìåñòíî ñ Á. À. Ãîëäèíûì
íà îñíîâå ñóùåñòâîâàâøåé â òî âðåìÿ ñõåìû ñòðàòèãðàôèè
Ïðèïîëÿðíîãî Óðàëà Ê. À. Ëüâîâà áûëà ðàçðàáîòàíà íîâàÿ
ñòðàòèãðàôè÷åñêàÿ ñõåìà äîîðäîâèêñêèõ îòëîæåíèé ýòîé
òåððèòîðèè. Â íåé íà îñíîâå ñîïîñòàâëåíèÿ ðàçðåçîâ Ïðè-
ïîëÿðíîãî Óðàëà, Òèìàíà è Þæíîãî Óðàëà îñíîâíàÿ èõ
÷àñòü áûëà îòíåñåíà ê ðèôåþ (Ê. À. Ëüâîâ ñ÷èòàë èõ êåìá-
ðèéñêèìè), à íàèáîëåå ãëóáîêîìåòàìîðôèçîâàííûå ïîðî-
äû, îáúåäèíåííûå â íèêîëàéøîðñêóþ ñâèòó — ê äîðèôåéñ-
êèì îáðàçîâàíèÿì. Èçó÷àÿ ìåòàìîðôèçì ïîðîä, Ì. Â. Ôèø-
ìàí è åãî êîëëåãè ïðèøëè ê âûâîäó îá îøèáî÷íîñòè âûä-
âèíóòîé Ê. À. Ëüâîâûì èäåè î ïðÿìîé çàâèñèìîñòè ñòåïå-
íè ìåòàìîðôèçìà îò âîçðàñòà ñòðàòèãðàôè÷åñêèõ ïîäðàç-
äåëåíèé. Çà÷àñòóþ îäíîâîçðàñòíûå, íî ðàçëè÷íî ìåòàìîð-
ôèçîâàííûå ïîðîäû áûëè âêëþ÷åíû Ê. À. Ëüâîâûì â ñî-
ñòàâ ðàçíûõ ñâèò. Òàê, äëÿ çíà÷èòåëüíîé ÷àñòè îòëîæåíèé,
îòíîñèìûõ Ê. À. Ëüâîâûì ê ïóéâèíñêîé ñâèòå, áûë äîêà-
çàí ìàíüèíñêèé âîçðàñò. Êðîìå òîãî, âïåðâûå áûë óñòàíîâ-
ëåí àáñîëþòíûé âîçðàñò ãðàíèòîèäîâ, ïðîðûâàþùèõ ìà-
íüèíñêóþ ñâèòó, — 525 ìëí ëåò, ÷òî ïîçâîëèëî îòíåñòè åå ê
äîêåìáðèþ. Ïî ìíåíèþ Ì. Â. Ôèøìàíà, ðèôåéñêèé ðàç-
ðåç íà÷èíàëñÿ ñ îøèçêîé ñâèòû. Íî âîïðîñ î íèæíåé âîç-
ðàñòíîé ãðàíèöå ðèôåéñêîãî ðàçðåçà â ýòîé ñòðàòèãðàôè-
÷åñêîé ñõåìå îñòàëñÿ îòêðûòûì â ñèëó îòñóòñòâèÿ îðãàíè-
÷åñêèõ îñòàòêîâ è ñîîòâåòñòâóþùèõ ãåîõðîíîëîãè÷åñêèõ
äàííûõ.
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Îäíàêî ïîçäíåå, ïðè ïðîâåäåíèè ïåðâûõ êðóïíîìàñ-
øòàáíûõ ãåîëîãè÷åñêèõ ñúåìîê òåððèòîðèè Ïðèïîëÿðíî-
ãî Óðàëà (Ë. Ò. Áåëÿêîâà, Â. Ñ. Ãèëüäåíáëàò, Ì. Â. Êîíäðà-
òüåâà, Â. Â. Çîëîòîâà è äð.) è äàëüíåéøåì îáîáùåíèè ýòèõ
ìàòåðèàëîâ áûëà ïðåäïðèíÿòà ïîïûòêà äàòü ïåðåîöåíêó
ñòðàòèãðàôè÷åñêèì ïîñòðîåíèÿì Ì. Â. Ôèøìàíà. Íà Òðå-
òüåì (â 1980 ã.), à çàòåì è íà ×åòâåðòîì (1990 ã.) Óðàëüñêèõ
ìåæâåäîìñòâåííûõ ñòðàòèãðàôè÷åñêèõ ñîâåùàíèÿõ áûëà
ïðèíÿòà ñõåìà, â êîòîðîé äðåâíèå òîëùè Ïðèïîëÿðíîãî
Óðàëà ñîïîñòàâëÿëèñü ñ Óðàëüñêèì (Ìèðîâûì) ñòðàòîòè-
ïîì ðèôåÿ â Áàøêèðñêîì ìåãàíòèêëèíîðèè. Çäåñü, êàê è â
ñòðàòîòèïè÷åñêîé ìåñòíîñòè, áûëè âûäåëåíû ñòðàòîíû,
ïðåäñòàâëÿþùèå âñå ïîäðàçäåëåíèÿ âåðõíåãî ïðîòåðîçîÿ:
áóðçÿíèé, þðìàòèíèé, êàðàòàâèé è âåíä, à òàêæå ïîäñòè-
ëàþùèé èõ ôðàãìåíò íèæíåäîêåìáðèéñêîãî êðèñòàëëè÷åñ-
êîãî ôóíäàìåíòà. Ïðè ýòîì îøèçêàÿ ñâèòà â ðàíãå íèæíåé
òîëùè ïóéâèíñêîé ñâèòû áûëà îòíåñåíà ê þðìàòèíèþ. Â
êà÷åñòâå áàçàëüíûõ îòëîæåíèé ðèôåÿ, ñîîòâåòñòâóþùèõ
«àéñêîìó óðîâíþ» â ñòðàòîòèïå Þæíîãî Óðàëà, áûëà ïðè-
íÿòà âïåðâûå âûäåëåííàÿ ìåòàòåððèãåííàÿ ìàíüõîáåèíñ-
êàÿ ñâèòà, ïðåäñòàâëÿþùàÿ â ñõåìå Ì. Â. Ôèøìàíà âåðõ-
íþþ ÷àñòü ðàçðåçà íèêîëàéøîðñêîé ñâèòû. Íèæíÿÿ ÷àñòü
íèêîëàéøîðñêîé ñâèòû áûëà íàçâàíà íÿðòèíñêîé ñâèòîé
(ïîçäíåå — íÿðòèíñêèì ìåòàìîðôè÷åñêèì êîìïëåêñîì)
ðàííåïðîòåðîçîéñêîãî âîçðàñòà.

Â áîëåå ïîçäíèõ ðàáîòàõ â îáëàñòè ñòðàòèãðàôèè äî-
îðäîâèêñêèõ òîëù Ïðèïîëÿðíîãî Óðàëà ïðè ïðîâåäåíèè
êðóïíîìàñøòàáíîãî ãåîëîãè÷åñêîãî äîèçó÷åíèÿ ïëîùàäåé
(ÃÄÏ-50), âûïîëíåííîãî â 80—90-õ ãîäàõ, à òàêæå â ìíîãî-
÷èñëåííûõ ñïåöèàëèçèðîâàííûõ òåìàòè÷åñêèõ èññëåäîâà-
íèÿõ áûëà ïîêàçàíà íåîáîñíîâàííîñòü ñòðàòèãðàôè÷åñêîé
ñõåìû, óòâåðæäåííîé Òðåòüèì è ×åòâåðòûì Óðàëüñêèìè
ìåæâåäîìñòâåííûìè ñòðàòèãðàôè÷åñêèìè ñîâåùàíèÿìè,
â ÷àñòè âûäåëåíèÿ íèæíåðèôåéñêèõ ñòðàòîíîâ.

Íà äàííûé ìîìåíò óñòàíîâëåíî, ÷òî â ðàçðåçå Ïðèïî-
ëÿðíîãî Óðàëà íèæíåðèôåéñêàÿ ìàíüõîáåèíñêàÿ ñâèòà
âûäåëåíà îøèáî÷íî íà ìåñòå íèçêîòåìïåðàòóðíûõ äèàô-
òîðèòîâ ïî âûñîêîòåìïåðàòóðíûì ìåòàìîðôèòàì, àíàëî-
ãè÷íûì òåì, êîòîðûìè ñëîæåí íÿðòèíñêèé ìåòàìîðôè÷åñ-
êèé êîìïëåêñ. Áàçàëüíûìè îòëîæåíèÿìè âåðõíåãî äîêåì-

Ì. Â. Ôèøìàí è ì. í. ñ. Ã. Å. Þøêîâà â ëàáîðàòîðèè ñïåêò-
ðàëüíîãî àíàëèçà Èíñòèòóòà ãåîëîãèè Êîìè ôèëèàëà ÀÍ ÑÑÑÐ,

 1970-å ãã.

M. V. Fishman and JRF G. E. Yushkova in the Laboratory of Spectral
Analysis at the Institute of Geology of the Komi branch of the Academy

 of Sciences of the USSR, 1970s

Ì. Â. Ôèøìàí ñ ñîòðóäíèêàìè Ìóçåÿ èì. À. À. ×åðíîâà
ÈÃ Êîìè ÍÖ ÓðÎ ÐÀÍ, 1997 ã.

M. V. Fishman with the Chernov Museum workers at the Institute
of Geology Komi SC UB RAS, 1997

áðèÿ Ïðèïîëÿðíîãî Óðàëà, êàê è ñ÷èòàë Ì. Â. Ôèøìàí,
ÿâëÿåòñÿ îøèçñêàÿ ñâèòà (èëè îøèçñêàÿ òîëùà ïóéâèíñêîé
ñâèòû). Ãíåéñîìèãìàòèòîâûé êîìïëåêñ, çàëåãàþùèé â îñ-
íîâàíèè äîêåìáðèéñêîãî ðàçðåçà ýòîãî ðàéîíà, â ñâÿçè ñ
îøèáî÷íîñòüþ âûäåëåíèÿ ìàíüõîáåèíñêîé ñâèòû íå ñîîò-
âåòñòâóåò îáúåìó íÿðòèíñêîãî êîìïëåêñà â ñõåìå ×åòâåð-
òîãî Óðàëüñêîãî ñòðàòèãðàôè÷åñêîãî ñîâåùàíèÿ. Îí ïîë-
íîñòüþ  ñîîòâåòñòâóåò íèêîëàéøîðñêîé ñâèòå â ïîíèìàíèè
Ì. Â. Ôèøìàíà. Òî åñòü ýòîìó ìåòàìîðôè÷åñêîìó êîìï-
ëåêñó íåîáõîäèìî âåðíóòü íàçâàíèå «íèêîëàéøîðñêèé».

Òàêèì îáðàçîì, ñïóñòÿ 60 ëåò ñî âðåìåíè ðàçðàáîòêè
ñòðàòèãðàôè÷åñêîé ñõåìû Ì.Â. Ôèøìàíîì, ïîñëå ìíî-
ãîêðàòíûõ ïîïûòîê ñíà÷àëà åå ïîëíîé ëèêâèäàöèè, à çà-
òåì êàðäèíàëüíîãî èçìåíåíèÿ ìû âíîâü îáðàùàåìñÿ ê íåé
êàê íàèáîëåå êîððåêòíîé ãåîëîãè÷åñêîé îñíîâå. Îíà â
áîëüøåé ìåðå, ÷åì ïðåäûäóùèå è ïîñëåäóþùèå ñòðàòè-
ãðàôè÷åñêèå ñõåìû, âêëþ÷àÿ ñõåìû, óòâåðæäåííûå Òðå-
òüèì è ×åòâåðòûì Óðàëüñêèìè ñòðàòèãðàôè÷åñêèìè ñî-
âåùàíèÿìè, ó÷èòûâàåò ðåàëüíûå âçàèìîîòíîøåíèÿ ñòðà-
òèãðàôè÷åñêèõ ïîäðàçäåëåíèé äîêåìáðèÿ â ðàçðåçå Ïðè-
ïîëÿðíîãî Óðàëà, ÿâëÿþùåãîñÿ ñòðàòîòèïè÷åñêèì äëÿ âñå-
ãî Òèìàíî-Ñåâåðîóðàëüñêîãî ðåãèîíà.

Ì. Â. Ôèøìàí — íå òîëüêî âûäàþùèéñÿ îðãàíèçàòîð
íàóêè, îïðåäåëèâøèé îñíîâíûå íàïðàâëåíèÿ èññëåäîâàíèé
Èíñòèòóòà è âíåñøèé ôóíäàìåíòàëüíûé âêëàä â ñîçäàíèå
ëàáîðàòîðèé è ðàçâèòèå ëàáîðàòîðíîé áàçû. Åãî áåç âñÿêî-
ãî ïðåóâåëè÷åíèÿ ìîæíî ñ÷èòàòü îñíîâàòåëåì öåëåíàïðàâ-
ëåííûõ ãåîëîãè÷åñêèõ èññëåäîâàíèé íà ñåâåðå Óðàëà â îá-
ëàñòè ñòðàòèãðàôèè äîêåìáðèÿ, ãðàíèòîèäíîãî ìàãìàòèç-

ìà è ñâÿçàííîãî ñ íèì îðóäåíåíèÿ, à òàê æå ìåòàìîðôèçìà.
Ðàçðàáîòàííûå èì ñõåìû ñòðàòèãðàôèè äîîðäîâèêñêèõ
òîëù, êîððåëÿöèè è ðàñ÷ëåíåíèÿ ãðàíèòîèäíûõ êîìïëåê-
ñîâ, ýâîëþöèè ïðîöåññîâ ðåãèîíàëüíîãî è êîíòàêòîâîãî
ìåòàìîðôèçìà ïîñëóæèëè íàäåæíîé îñíîâîé äëÿ ïîñëåäó-
þùèõ èññëåäîâàíèé, äîêàçàëè ñâîþ æèçíåñïîñîáíîñòü íà
ïðîòÿæåíèè ìíîãèõ äåñÿòèëåòèé è äî íàñòîÿùåãî âðåìåíè
îñòàþòñÿ ïðèìåðîì âûäàþùåãîñÿ íàó÷íîãî äîñòèæåíèÿ.
Ýòè ðàáîòû, íåñîìíåííî, â çíà÷èòåëüíîé ñòåïåíè îïðåäå-
ëèëè íàïðàâëåíèå èññëåäîâàíèé â ðàéîíàõ ðàñïðîñòðàíå-
íèÿ äîêåìáðèéñêèõ îòëîæåíèé è ãðàíèòîèäíûõ êîìïëåê-
ñîâ â ïðåäåëàõ âñåãî Òèìàíî-Ñåâåðîóðàëüñêîãî ðåãèîíà.

Ä. ã.-ì. í. À. Ïûñòèí
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ÑÂÅÒ Ó×ÈÒÅËß • MASTERS LIGHT
Ê 110-ëåòèþ ïðîôåññîðà Äìèòðèÿ Ïàâëîâè÷à Ãðèãîðüåâà • Celebrating 110 years from the birth of Dmitry Pavlovich Grigoryev

October 2019 marks the 110th anniversary from the
birth of Professor Dmitry Pavlovich Grigoryev. He was an
outstanding mineralogist, teacher, creator of the doctrine
of ontogeny of minerals, the founder of Russian
experimental mineralogy, the pioneer of space mineralogy,
one of the authors of the world’s first international scientific
discovery in mineralogy. His name  of a man of high honor,
infinitely devoted to his work  is the highest example of
service to science.

Èìÿ Äìèòðèÿ Ïàâëîâè÷à Ãðèãîðüåâà, ïðîôåññîðà
Ëåíèíãðàäñêîãî ãîðíîãî èíñòèòóòà èì. Ã. Â. Ïëåõàíîâà
(ËÃÈ) (Ñàíêò-Ïåòåðáóðãñêîãî ãîðíîãî óíèâåðñèòåòà), øè-
ðîêî èçâåñòíî â ìèíåðàëîãè÷åñêîì ìèðå. Âûäàþùèéñÿ
ìèíåðàëîã ñîâðåìåííîñòè, ñîçäàòåëü ó÷åíèÿ îá îíòîãåíèè
ìèíåðàëîâ, îñíîâàòåëü ðîññèéñêîé ýêñïåðèìåíòàëüíîé
ìèíåðàëîãèè, ïåäàãîã, ìûñëèòåëü ðîäèëñÿ 29 îêòÿáðÿ
1909 ã. â Ïåðìè. Ñ èìåíåì Ä. Ï. Ãðèãîðüåâà ñâÿçûâàþò ñî-
çäàíèå íîâîé ñîâðåìåííîé ìèíåðàëîãèè, òàê íàçûâàåìîé
âûñøåé ìèíåðàëîãèè, à òàêæå êîñìè÷åñêîé ìèíåðàëîãèè
«íîâîé âåòâè íàóêè» (ïî îïðåäåëåíèþ ñàìîãî Ä. Ï. Ãðè-
ãîðüåâà). Îí ñîàâòîð ìåæäóíàðîäíîãî íàó÷íîãî îòêðûòèÿ
â îáëàñòè êðèñòàëëîìîðôîëîãè÷åñêîé ýâîëþöèè ìèíåðà-
ëîâ. Âàæíåéøåé ñòîðîíîé åãî æèçíè è ðàáîòû, ëþáèìûì
äåëîì áûëà ïåäàãîãè÷åñêàÿ äåÿòåëüíîñòü, êîòîðîé â ñòå-
íàõ ËÃÈ îí ïîñâÿòèë îêîëî 70 ëåò. Óíèêàëüíàÿ øêîëà ïðî-

ôåññîðà Ãðèãîðüåâà âîñïèòàëà íå îäíî ïîêîëåíèå ìèíå-
ðàëîãîâ, ïðîäîëæàòåëåé åãî èäåé. Èì íàïèñàíû êíèãè,
ó÷åáíèêè ïî ìèíåðàëîãèè, êîòîðûå áûëè ïåðåâåäåíû íà
ìíîãèå ÿçûêè ìèðà è ÿâëÿþòñÿ íàñòîëüíûìè êíèãàìè ñïå-
öèàëèñòîâ.

Ìíîãèå ãîäû Ä. Ï. Ãðèãîðüåâ áûë ïðåäñåäàòåëåì Êî-
ìèññèè ïî íîâûì ìèíåðàëàì, âèöå-ïðåçèäåíòîì Ìåæäó-
íàðîäíîé ìèíåðàëîãè÷åñêîé àññîöèàöèè ÌÌÀ, âîçãëàâ-
ëÿë îòäåë ìèíåðàëîãèè æóðíàëà «Ïðèðîäà», áûë çàìåñòè-
òåëåì ðåäàêòîðà è àêòèâíûì àâòîðîì ãëàâíîãî ìèíåðàëî-
ãè÷åñêîãî æóðíàëà Ðîññèè  «ÇÂÌÎ» («Çàïèñêè Âñåñîþç-
íîãî ìèíåðàëîãè÷åñêîãî îáùåñòâà»).

Ä. Ï. Ãðèãîðüåâ âñåãäà áûë òåñíî ñâÿçàí ñ ïåðèôåðèé-
íûìè ìèíåðàëîãè÷åñêèìè øêîëàìè, ïîñåùàë ìåñòîðîæ-
äåíèÿ ïîëåçíûõ èñêîïàåìûõ, ðóäíèêè; ïðàêòè÷åñêàÿ ìè-
íåðàëîãèÿ ÿâëÿëàñü îñíîâîé åãî íàó÷íûõ ïîñòðîåíèé. Îí
ïîñòîÿííî áûë â ïóòè. Åãî ïîåçäêè âî Âëàäèâîñòîê, Àëìà-
Àòó, Ãðóçèþ, Ðèãó, Êèåâ, Àïàòèòû, Ìèàññ ñâèäåòåëüñòâó-
þò î ãëóáîêîé çàèíòåðåñîâàííîñòè âî âñòðå÷àõ ñ èññëåäî-
âàòåëÿìè ìèíåðàëîâ, è ýòè íåïîñðåäñòâåííûå êîíòàêòû
ñûãðàëè âàæíóþ ðîëü â ôîðìèðîâàíèè è ðàçâèòèè íàó÷-
íûõ êîëëåêòèâîâ â ðàçëè÷íûõ ãîðîäàõ ñòðàíû.

Äìèòðèé Ïàâëîâè÷ áûë ÷àñòûì ãîñòåì è â íàøåì
Èíñòèòóòå ãåîëîãèè. Îí ïðîÿâëÿë ïîñòîÿííûé èíòåðåñ ê
ðàáîòàì, êîíñóëüòèðîâàë, äåëèëñÿ öåííûìè èäåÿìè, âû-
ñòóïàë ñ îáçîðíûìè ëåêöèÿìè, ïðèíèìàë ó÷àñòèå â ðàáî-
òå êîíôåðåíöèé. Çäåñü, â Ñûêòûâêàðå, ðàáîòàëè åãî ïîñ-
ëåäîâàòåëè, åäèíîìûøëåííèêè: ïðåæäå âñåãî åãî ó÷åíèê
Âëàäèìèð Âàëåíòèíîâè÷ Áóêàíîâ, âîçãëàâëÿâøèé â 1963—
1971 ãã. ëàáîðàòîðèþ ìèíåðàëîãèè è øëèõîâîãî àíàëèçà;
Íèêîëàé Ïàâëîâè÷ Þøêèí, êîòîðîãî Äìèòðèé Ïàâëîâè÷
âñåãäà âûäåëÿë èç ñðåäû ìèíåðàëîãîâ, âèäåë â í¸ì âûäà-
þùåãîñÿ èññëåäîâàòåëÿ è ñ êîòîðûì åãî ñâÿçûâàëè ìíî-
ãîëåòíèå äðóæåñêèå îòíîøåíèÿ.

Ìíå òàêæå ïîñ÷àñòëèâèëîñü îáùàòüñÿ ñ Äìèòðèåì
Ïàâëîâè÷åì è âûïîëíèòü ðÿä èññëåäîâàíèé ïîä åãî ðóêî-
âîäñòâîì â ïåðèîä ìîåé ðàáîòû ïî êâàðöåâîé òåìàòèêå.

Ê. Ï. ßíóëîâ, Í. Ï. Þøêèí, Ã. À. Ìàðêîâà, ïðîôåññîð
Ä. Ï. Ãðèãîðüåâ. Ñûêòûâêàð, 1971 ã.

K. P. Yanulov, N. P. Yushkin, G. A. Markova, professor
D. P. Grigoryev. Syktyvkar, 1971

Ä. Ï. Ãðèãîðüåâ íà öåðåìîíèè âðó÷åíèÿ äèïëîìà çà îòêðûòèå
â Áîëãàðñêîé àêàäåìèè íàóê. Ñîôèÿ, 1984 ã.

P. G. Grigoryev at the award ceremony at Bulgaria Academy of sciences
 for his discovery. Sofia, 1984
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Áëàãîäàðÿ ñâîåé óíèêàëüíîñòè â ìèðå êðèñòàëëîâ êâàðö
ïðåäñòàâëÿë èñêëþ÷èòåëüíûé ìàòåðèàë äëÿ ñàìûõ äåòàëü-
íûõ èññëåäîâàíèé ìîðôîëîãèè, çîíàëüíîñòè, îñîáåííî-
ñòåé ðîñòà êðèñòàëëîâ â ðàçëè÷íûõ óñëîâèÿõ ìèíåðàëî-
îáðàçóþùåé ñðåäû, ÷òî âñåãäà èíòåðåñîâàëî Äìèòðèÿ Ïàâ-
ëîâè÷à. Íà îñíîâå ýòèõ èññëåäîâàíèé ñîâìåñòíî ñ Ä. Ï. Ãðè-
ãîðüåâûì áûëè îïóáëèêîâàíû ðàáîòû â ÄÀÍ ÀÍ ÑÑÑÐ, â
ñïåöèàëüíîì âûïóñêå ñáîðíèêà «Ïðîáëåìû êðèñòàëëîëî-
ãèè», ïîñâÿù¸ííîãî 80-ëåòèþ àêàäåìèêà Í. Â. Áåëîâà
(Ìîñêâà: Èçä-âî ÌÃÓ, 1971), è äð. Ìíå áûëî äîâåðåíî â
êà÷åñòâå ðåäàêòîðà-ñîñòàâèòåëÿ ïîäãîòîâèòü ê èçäàíèþ åãî
êíèãó «Ðàññóæäåíèÿ î ìèíåðàëîãèè» (Ñûêòûâêàð: Ãåî-
ïðèíò, 1998). Ñ÷èòàþ áîëüøîé ÷åñòüþ, ÷òî óäàëîñü âûïîë-
íèòü ïðåäëîæåííûå Äìèòðèåì Ïàâëîâè÷åì èññëåäîâàíèÿ
çîíàëüíîãî è ñåêòîðèàëüíîãî ñòðîåíèÿ ìóñêîâèòà (Ìàì-
ñêèé ð-í, Âîñòî÷íàÿ Ñèáèðü), êâàðöà (Ïðèïîëÿðíûé
Óðàë), êîòîðûå áûëè, â ÷àñòíîñòè, èñïîëüçîâàíû ñ öåëüþ
ñèíõðîíèçàöèè ïðîöåññîâ êðèñòàëëèçàöèè íà èçó÷àåìûõ
ìåñòîðîæäåíèÿõ. Âñåãäà ñ äîáðûì ÷óâñòâîì âñïîìèíàþò-
ñÿ çàèíòåðåñîâàííîñòü, ó÷àñòèå, ïîìîùü, èíòåëëèãåíò-
íîñòü Äìèòðèÿ Ïàâëîâè÷à. Òàêèå ëþäè è ó÷¸íûå  âûñî-
êîé ÷åñòè, áåñïðåäåëüíî ïðåäàííûå ñâîåìó äåëó — íå çà-

áûâàþòñÿ, îñòàþòñÿ â ïàìÿòè êàê âûñî÷àéøèé îáðàçåö
ñëóæåíèÿ íàóêå.

Àâòîðèòåò Ä. Ï. Ãðèãîðüåâà, ïðèçíàíèå åãî çàñëóã
áûëè áåçóñëîâíûìè ñðåäè ó÷¸íûõ, ñïåöèàëèñòîâ, ïðàêòè-
÷åñêèõ ìèíåðàëîãîâ. Åãî ðàáîòû ïîëó÷èëè ìèðîâîå ïðè-
çíàíèå, îí áûë èçáðàí ÷ëåíîì ìíîãèõ èíîñòðàííûõ ìè-
íåðàëîãè÷åñêèõ è ãåîëîãè÷åñêèõ îáùåñòâ  Èíäèè, Âåëè-
êîáðèòàíèè, Ôðàíöèè, Ãåðìàíèè, Àâñòðèè, ÑØÀ, Áîë-
ãàðèè, Ïîëüøè, Óêðàèíû, Ìåæäóíàðîäíîé àññîöèàöèè
ïëàíåòîëîãîâ è äð. Çà âûäàþùèåñÿ äîñòèæåíèÿ â íàó÷íîé,
ïåäàãîãè÷åñêîé, îáùåñòâåííîé äåÿòåëüíîñòè Ä. Ï. Ãðè-
ãîðüåâó áûëè ïðèñâîåíû çâàíèÿ «Ïî÷¸òíûé ðàçâåä÷èê
íåäð», «Ïî÷¸òíûé ðàáîòíèê âûñøåãî ïðîôåññèîíàëüíî-
ãî îáðàçîâàíèÿ Ðîññèè». Ñðåäè åãî íàãðàä — ìåäàëè, äèï-
ëîìû, â òîì ÷èñëå ìåæäóíàðîäíûå, â ÷àñòíîñòè  ìåäàëü
èì. Ýìàíóýëÿ Áîðæèöêîãî îò Êàðëîâà óíèâåðñèòåòà â
Ïðàãå. Â 1999 ãîäó, â ñâîé 90-ëåòíèé þáèëåé, Ä. Ï. Ãðèãî-
ðüåâ áûë íàãðàæä¸í îðäåíîì Ïî÷¸òà.

Æèçíü Äìèòðèÿ Ïàâëîâè÷à Ãðèãîðüåâà îáîðâàëàñü
12 ìàðòà 2003 ãîäà. Ïàìÿòü î í¸ì îçàðåíà ñâåòîì åãî Ëè÷-
íîñòè, èìÿ åãî ñòîèò âûñîêî â ñîíìå ìèíåðàëîãîâ.

Ê. ã.-ì. í. Ã. Ìàðêîâà

ÅÅ ÂÅËÈ×ÅÑÒÂÎ ÀÍÀËÈÒÈÊ • HER MAJESTY ANALYST
Ê 70-ëåòíåìó þáèëåþ Òàìàðû Íèêîëàåâíû Òàðàñîâîé • On the occasion of Tamara Nikolaevna Tarasova’s 70th Anniversary

October 17, 2019 marks 70 years since the birth of Tamara
Nikolaevna Tarasova. She rightfully belongs to the «gold fund» of the
Institute of Geology employees, who made a huge contribution to
development of chemical-analytical researches of the Institute. She
worked at the Institute from 1991 to 2013.

17 îêòÿáðÿ 2019 ã. èñïîëíÿåòñÿ 70 ëåò ñî äíÿ ðîæäåíèÿ
Òàìàðû Íèêîëàåâíû Òàðàñîâîé. Ïðîðàáîòàâ â ñòåíàõ Èí-
ñòèòóòà ãåîëîãèè ñ 1991 ïî 2013 ãã., îíà ïî ïðàâó âõîäèò â
«çîëîòîé ôîíä» ñîòðóäíèêîâ, âíåñøèõ îãðîìíûé âêëàä â
ðàçâèòèå õèìèêî-àíàëèòè÷åñêèõ èññëåäîâàíèé èíñòèòóòà.

Ïîñëå îêîí÷àíèÿ õèìèêî-òåõíîëîãè÷åñêîãî ôàêóëü-
òåòà Ãîðüêîâñêîãî ïîëèòåõíè÷åñêîãî èíñòèòóòà Òàìàðà
Íèêîëàåâíà îñòàëàñü ðàáîòàòü íà êàôåäðå àíàëèòè÷åñêîé
õèìèè. Â 1985 ã. â Ãîðüêîâñêîì ãîñóíèâåðñèòåòå îíà çà-
ùèòèëà êàíäèäàòñêóþ äèññåðòàöèþ íà òåìó «Êðèòåðèè
àíàëèçà ìíîãîêîìïîíåíòíûõ ñìåñåé êèñëîò èëè îñíîâà-
íèé â ðàçëè÷íûõ ðàñòâîðèòåëÿõ». Òåì ñàìûì áûë îïðåäå-
ëåí òî÷íûé âåêòîð åå ïðîôåññèîíàëüíûõ èíòåðåñîâ, îï-
ðåäåëèâøèé íàó÷íî-îðãàíèçàöèîííóþ è ìåòîäè÷åñêóþ
ðàáîòó íà ïîñëåäóþùèå ãîäû.

Ñ 1991 ã. Òàìàðà Íèêîëàåâíà âîçãëàâëÿëà ëàáîðàòî-
ðèþ õèìèè ìèíåðàëüíîãî ñûðüÿ Èíñòèòóòà ãåîëîãèè Êîìè
íàó÷íîãî öåíòðà ÓðÎ Ðîññèéñêîé ÀÍ. Ìíå êàæåòñÿ, ÷òî
ãëàâíûì äîñòèæåíèåì Òàìàðû Íèêîëàåâíû çà âðåìÿ ðà-
áîòû çàâåäóþùåé ëàáîðàòîðèåé õèìèè ìèíåðàëüíîãî ñû-
ðüÿ ÿâëÿåòñÿ òî, ÷òî åé óäàëîñü ñîõðàíèòü ñàìûå ãëàâíûå
è îòëè÷èòåëüíûå ÷åðòû õèìèêî-àíàëèòè÷åñêîé ñëóæáû,
ñîçäàííîé Ëüâîì Ïåòðîâè÷åì Ïàâëîâûì. Â ïåðâóþ î÷å-
ðåäü ýòî ãàðàíòèðîâàííîå êà÷åñòâî âûïîëíÿåìûõ ðàáîò.
Îòâåòñòâåííîñòü, íàäåæíîñòü, òðóäîëþáèå — âîò ÷òî õà-
ðàêòåðèçóåò âñåõ ñîòðóäíèêîâ ëàáîðàòîðèè. È â ýòîì áîëü-
øàÿ çàñëóãà Òàìàðû Íèêîëàåâíû Òàðàñîâîé.

Òàìàðà Íèêîëàåâíà âíåñëà çàìåòíûé âêëàä â ñîâåð-
øåíñòâîâàíèå è âíåäðåíèå â ïðàêòèêó ìåòîäèê õèìè÷åñ-
êîãî àíàëèçà ãîðíûõ ïîðîä è ìèíåðàëîâ, â òîì ÷èñëå îï-
ðåäåëåíèÿ ïëàòèíîèäîâ â óëüòðàáàçèòàõ, àíàëèçà ñîäåð-
æàíèÿ ðåäêèõ çåìåëü, âûäåëåíèÿ èõ êîíöåíòðàòîâ è ðÿäà
äðóãèõ. Îíà ïðàêòè÷åñêè ñàìîñòîÿòåëüíî îñâîèëà ðàáîòó
íà àòîìíî-ýìèññèîííîì ñïåêòðîìåòðå ñ èíäóêòèâíî ñâÿ-
çàííîé ïëàçìîé Vesta MPX Rad è ïîëó÷èëà àòòåñòîâàííóþ
ìåòîäèêó èçìåðåíèé íà ýòîì ïðèáîðå ìàññîâûõ äîëåé ïðè-
ìåñíûõ ýëåìåíòîâ â ñèëèêàòíûõ ãîðíûõ ïîðîäàõ.

Â äåíü ñëàâíîãî þáèëåÿ õî÷åòñÿ ïîæåëàòü äîðîãîé
Òàìàðå Íèêîëàåâíå äîëãèõ ëåò æèçíè, êðåïêîãî çäîðîâüÿ,
ñ÷àñòüÿ è îïòèìèçìà.

Ä. õ. í. Ë. Êî÷åâà
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Íàó÷íàÿ ïðîãðàììà:
1. Èñòîðèÿ, ôèëîñîôèÿ è ìåòîäîëîãèÿ ìèíåðàëîãèè.
2. Ãåíåòè÷åñêàÿ ìèíåðàëîãèÿ. Òèïîìîðôèçì ìèíåðàëîâ

è ìèíåðàëüíûõ àññîöèàöèé. Ãåíåòèêî-èíôîðìàöèîííàÿ ìè-
íåðàëîãèÿ.

3. Ìèíåðàëîãè÷åñêàÿ êðèñòàëëîãðàôèÿ è êðèñòàëëîãåíåçèñ.
4. Êîíñòèòóöèÿ è ñâîéñòâà ìèíåðàëîâ. Ôèçèêà ìèíåðàëîâ.
5. Ìèêðîíàíîäèñïåðñíîå ñîñòîÿíèå ìèíåðàëü-

íîãî âåùåñòâà. Íàíîìèíåðàëîãèÿ.
6. Áèîìèíåðàëîãèÿ è áèîìèíåðàëüíûå âçàèìî-

äåéñòâèÿ. Îðãàíè÷åñêèå ìèíåðàëû è ìèíåðàëîèäû.
7. Ýêñïåðèìåíòàëüíîå ìîäåëèðîâàíèå ïðîöåñ-

ñîâ ìèíåðàëîîáðàçîâàíèÿ.
8. Ìèíåðàëîãèÿ ìåñòîðîæäåíèé ïîëåçíûõ èñ-

êîïàåìûõ. Òîïîìèíåðàëîãèÿ.
9. Ãåîìàòåðèàëîâåäåíèå. Ðàöèîíàëüíîå èñïîëü-

çîâàíèå ìèíåðàëüíîãî ñûðüÿ.
10. Ìèíåðàëîãèÿ àñòðîáëåì è ìåòåîðèòîâ.
11. Ìóçååâåäåíèå. Îñíîâû ñîõðàíåíèÿ ãåîëîãè÷åñêîé èí-

ôîðìàöèè.

Â ðàìêàõ êîíôåðåíöèè ñîñòîèòñÿ XIII Ðîññèéñêèé ñå-
ìèíàð ïî òåõíîëîãè÷åñêîé ìèíåðàëîãèè «Ìèíåðàëîãî-òåõ-
íîëîãè÷åñêàÿ îöåíêà òâåðäûõ ïîëåçíûõ èñêîïàåìûõ, ïðîáëå-
ìû ðóäîïîäãîòîâêè è îáîãàùåíèÿ ìèíåðàëüíîãî ñûðüÿ».
Ïîäðîáíóþ èíôîðìàöèþ ñìîòðèòå íà ñàéòå:

Áþðî îðãêîìèòåòà:
Ïðåäñåäàòåëü — àêàäåìèê ÐÀÍ À. Ì. Àñõàáîâ
Ñîïðåäñåäàòåëè: ÷ë.-êîðð. ÐÀÍ Þ. Á. Ìàðèí,

÷ë.-êîðð. ÐÀÍ Ñ. Â. Êðèâîâè÷åâ,
ä. ã.-ì. í. Î. Á. Êîòîâà

Ó÷åíûå ñåêðåòàðè:  ê. ã.-ì. í. Ä. À. Øóøêîâ,
ì. í. ñ. À. Â. Ïîíàðÿäîâ

Êîíòðîëüíûå ñðîêè:
Ïðåäñòàâëåíèå ìàòåðèàëîâ äîêëàäîâ — äî 1 ìàðòà 2020 ã.

Ðàññûëêà ïðîãðàììû — äî 30 àïðåëÿ 2020 ã.
Çàåçä è ðåãèñòðàöèÿ ó÷àñòíèêîâ — 18 ìàÿ 2020 ã.

Îòêðûòèå êîíôåðåíöèè — 19 ìàÿ 2020 ã.

Êîíòàêòû:
Èíñòèòóò ãåîëîãèè Êîìè ÍÖ ÓðÎ ÐÀÍ

 óë. Ïåðâîìàéñêàÿ, 54, Ñûêòûâêàð, Ðåñïóáëèêà Êîìè, 167982
(8212) 24-53-53 — ïðèåìíàÿ äèðåêòîðà

(8212) 44-71-51 — Êîçûðåâà Èðèíà Âëàäèìèðîâíà
(ó÷åíûé ñåêðåòàðü ÈÃ Êîìè ÍÖ ÓðÎ ÐÀÍ)

Ôàêñ: (8212) 24-09-70
(8212) 24-51-60 — Øóøêîâ Äìèòðèé Àëåêñàíäðîâè÷

ÞØÊÈÍÑÊÈÅ ×ÒÅÍÈß — 2020 • YUSHKIN READINGS — 2020

Èíñòèòóò ãåîëîãèè èìåíè àêàäåìèêà Í. Ï. Þøêèíà
Êîìè íàó÷íîãî öåíòðà Óðàëüñêîãî îòäåëåíèÿ Ðîññèéñêîé àêà-
äåìèè íàóê, Ôåäåðàëüíûé èññëåäîâàòåëüñêèé öåíòð «Êîìè
íàó÷íûé öåíòð Óðàëüñêîãî îòäåëåíèÿ Ðîññèéñêîé àêàäåìèè
íàóê», Ìèíèñòåðñòâî íàóêè è âûñøåãî îáðàçîâàíèÿ ÐÔ, Ðîñ-
ñèéñêîå ìèíåðàëîãè÷åñêîå îáùåñòâî, Ðîññèéñêèé ôîíä ôóí-
äàìåíòàëüíûõ èññëåäîâàíèé 19—22 ìàÿ 2020 ãîäà â ã. Ñûê-
òûâêàðå ïðîâîäÿò Ðîññèéñêóþ êîíôåðåíöèþ ñ ìåæäóíàðîä-
íûì ó÷àñòèåì «Ñîâðåìåííûå ïðîáëåìû òåîðåòè÷åñêîé, ýêñ-
ïåðèìåíòàëüíîé è ïðèêëàäíîé ìèíåðàëîãèè» (Þøêèíñêèå
÷òåíèÿ — 2020) è ïðèãëàøàåò ïðèíÿòü ó÷àñòèå. Ïîäðîáíóþ
èíôîðìàöèþ ñìîòðèòå íà ñàéòå:

The Institute of Geology named after Academician N. P.
Yushkin of the Komi Science Center of Ural Branch of the
Russian Academy of sciences, Federal Research Center «Komi
Science Center of the Ural Branch of the Russian Academy of
Sciences», The Ministry of Science and Higher Education of the
Russian Federation, Russian Mineralogical Society, Russian
Foundation for Basic Research will conduct Russian conference
with international participation «Modern problems of
theoretical, experimental and applied mineralogy» (Yushkin
Readings — 2020) on May 19—22, 2020 in Syktyvkar and invite
you to take part in it. For more information, see the website:

http://geo.komisc.ru/min2020

Scientific program:
1. History, philosophy and methods of mineralogy.
2. Geneticmineralogy. Typomorphism of minerals and

mineral associations. Genetic information mineralogy.
3. Mineralogical crystallography and crystal genesis.
4. Constitution and features of minerals. Physic of minerals.
5. Micro- and nanodisperse state of mineral substance.

Nanomineralogy.
6. Biomineralogy. Organic minerals and

biomineral interactions. Organic minerals and
mineraloids.

7. Experimental simulation of mineral
formation processes.

8. Deposit mineralogy. Topomineralogy.
9. Geomaterial science. Rational application of

mineral raw.
10. Mineralogy of astroblemes and meteorites.
11. Museology. Basics of the conservation of geological

information.

The 13th Russian Seminar on Technological Mineralogy
«Mineralogical and technological assessment of solid minerals,
problems of ore preparation and mineral raw processing» will be
held as part of the conference. For more information, see the
website:

Organizing Committee Bureau:
Chairman — Academician  of  RAS  A. M. Askhabov

Co-Chairs: Corr. Member of RAS Yu. B. Marin,
Corr. Member of  RAS  S. V. Krivovichev,

D. Sc (geol.-miner.) O. B. Kotova
Science Secretaries: Cand. Sc. (geol.-miner.) D. A. Shushkov,

JRF A. V. Ponaryadov

Deadlines:
Report submission — 1 March 2020
Program mailing — 30 April 2020

Registration of participants — 18 May 2020
Conference Opening — 19 May 2020

Contacts:
Institute of Geology Komi SC UB RAS

54, Pervomayskaya street, Syktyvkar, Komi Republic, 167982
+7 (8212) 24-53-53 — Director Office

+7 (8212) 44-71-51 — Kozyreva Irina Vladimirovna
(Science Secretary of IG Komi SC UB RAS)

Fax: +7 (8212) 24-09-70
+7 (8212) 24-51-60 — Shushkov Dmitry Alexandrovich

http://igkrc.ru

Å-mail: dashushkov@geo.komisc.ru
 avponaryadov@geo.komi.sc.ru
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Îòâåòñòâåííûé çà âûïóñê:
Ä. À. Øóøêîâ

Ðåäàêòîðû èçäàòåëüñòâà:
Î. Â. Ãàáîâà,

Ê. Â. Îðäèí (àíãëèéñêèé)

Êîìïüþòåðíàÿ âåðñòêà
Ò. Â. Õàçîâîé

Ñâèä. î ðåã. ñðåäñòâà ìàññîâîé èíôîðìàöèè ÏÈ ¹ ÔÑ77-75435 îò 19.04.2019, âûäàííîå Ðîñêîìíàäçîðîì.
Îòïå÷àòàíî: 29.11.2019. Ôîðìàò áóìàãè 6084 1/8. Ïå÷àòü RISO. Óñë. ï. ë. 7,5. Òèðàæ 140. Çàêàç 1119.

Ó÷ðåäèòåëü: Ôåäåðàëüíîå ãîñóäàðñòâåííîå áþäæåòíîå ó÷ðåæäåíèå íàóêè Ôåäåðàëüíûé èññëåäîâàòåëüñêèé öåíòð
«Êîìè íàó÷íûé öåíòð Óðàëüñêîãî îòäåëåíèÿ Ðîññèéñêîé àêàäåìèè íàóê» (ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ).

Ðåäàêöèÿ, èçäàòåëüñòâî, òèïîãðàôèÿ: èçäàòåëüñêî-èíôîðìàöèîííûé îòäåë Èíñòèòóòà ãåîëîãèè èìåíè àêàäåìèêà Í. Ï. Þøêèíà
Êîìè íàó÷íîãî öåíòðà Óðàëüñêîãî îòäåëåíèÿ Ðîññèéñêîé àêàäåìèè íàóê Ôåäåðàëüíîãî ãîñóäàðñòâåííîãî áþäæåòíîãî ó÷ðåæäåíèÿ íàóêè

Ôåäåðàëüíîãî èññëåäîâàòåëüñêîãî öåíòðà «Êîìè íàó÷íûé öåíòð Óðàëüñêîãî îòäåëåíèÿ Ðîññèéñêîé àêàäåìèè íàóê»
(ÈÃ ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ).

Àäðåñ: 167982, Ðåñïóáëèêà Êîìè, Ñûêòûâêàð, Ïåðâîìàéñêàÿ, 54. Òåë.: (8212) 24-51-60. Ýë. ïî÷òà:  vestnik@geo.komisc.ru

Íà îáëîæêå èñïîëüçîâàíû ôîòî Í. Êîâàëü÷óê, Å. Êóøìàíîâîé, Þ. Ãîëóáåâîé, Þ. Ãëóõîâà

Chronicle

14 îêòÿáðÿ — 100 ëåò ñî äíÿ ðîæäåíèÿ ä. ã.-ì. í. Ì. Â. Ôèøìàíà (1919—2003). Ðàáîòàë â Èíñòèòóòå ãåîëîãèè ñ 1948
ïî 2003 ãã., áûë äèðåêòîðîì èíñòèòóòà, âåäóùèì íàó÷íûì ñîòðóäíèêîì-êîíñóëüòàíòîì.

14—16 îêòÿáðÿ â ÈÃ ÔÈÖ Êîìè ÍÖ ÓðÎ ÐÀÍ ñîñòîÿëàñü Âñåðîññèéñêàÿ íàó÷íàÿ êîíôåðåíöèÿ «Ãåîõèìèÿ íå-
ôòè è ãàçà, íåôòåìàòåðèíñêèõ ïîðîä, óãëÿ è ãîðþ÷èõ ñëàíöåâ».

17 îêòÿáðÿ — 70-ëåòíèé þáèëåé çàâåäóþùåé ëàáîðàòîðèåé õèìèè ìèíåðàëüíîãî ñûðüÿ (äî 2013 ã.) ê. õ. í.
Ò. Í. Òàðàñîâîé.

October 14 — the 100th Anniversary of the birth of Dr.Sc. (geology and mineralogy) M. V. Fishman (1919—2003). He worked
at the Institute of Geology from 1948 to 2003 as Director, Leading Research Consultant.

October 14—16 — All-Russian Scientific Conference «Geochemistry of oil and gas, source rocks, coal and oil shales» was
held at the Institute of Geology FRC Komi SC UB RAS.

October 17 — the 70th Anniversary of Cand. Sc. (chemistry) T. N. Tarasova — Head (till 2013) of the Laboratory of Mineral
Raw Chemistry.

Â ïîñëåäíèé äåíü îêòÿá-
ðÿ 2019 ã. ñêîðîïîñòèæíî
ñêîí÷àëñÿ Âëàäèìèð Þðüåâè÷
Ëóêèí, ñòàðøèé íàó÷íûé ñî-
òðóäíèê, êàíäèäàò ãåîë.-ìèí.
íàóê, çàâåäóþùèé ëàáîðàòî-
ðèåé ñòðàòèãðàôèè (2011—
2018), ïðèçíàííûé ñïåöèà-
ëèñò ïî òàáóëÿòîìîðôíûì êî-
ðàëëàì.

Â. Þ. Ëóêèí  (16.05.1973–
31.10.2019) ïîñòóïèë íà ðàáî-
òó â ëàáîðàòîðèþ ñòðàòèãðà-
ôèè Èíñòèòóòà ãåîëîãèè
Êîìè ÍÖ ÓðÎ ÐÀÍ â 1995 ã.
ïîñëå îêîí÷àíèÿ õèìèêî-áèîëîãè÷åñêîãî ôàêóëüòåòà
Ñûêòûâêàðñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà (ñïåöè-
àëüíîñòü «áèîëîãèÿ»). Ïðîøåë ïóòü îò ñòàæåðà-èññëåäî-
âàòåëÿ äî ñòàðøåãî íàó÷íîãî ñîòðóäíèêà, ðóêîâîäèòåëÿ
ëàáîðàòîðèè ñòðàòèãðàôèè. Ñ 1995 ïî 1998 ãã. îáó÷àëñÿ â
î÷íîé àñïèðàíòóðå Êîìè ÍÖ ÓðÎ ÐÀÍ, â 2005 ã. óñïåø-
íî çàùèòèë êàíäèäàòñêóþ äèññåðòàöèþ. Íàó÷íûå èíòå-
ðåñû Â. Þ. Ëóêèíà áûëè ñâÿçàíû ñ èññëåäîâàíèåì âèäî-
âîãî ðàçíîîáðàçèÿ òàáóëÿòîìîðôíûõ êîðàëëîâ ñèëóðà è
äåâîíà ñåâåðà Óðàëà è Òèìàíà, ôèëîãåíåçà, ýâîëþöèè,
ñòðàòèãðàôè÷åñêîãî çíà÷åíèÿ è çàêîíîìåðíîñòåé ðàñïðî-
ñòðàíåíèÿ òàáóëÿò âî âðåìåíè è ïðîñòðàíñòâå. Ïîëó÷åí-
íûå â ïðîöåññå íàó÷íîé ðàáîòû Âëàäèìèðà Þðüåâè÷à
ðåçóëüòàòû íàøëè ñâîå îòðàæåíèå áîëåå ÷åì â 100 íàó÷-

ÏÀÌßÒÈ ÏÀËÅÎÍÒÎËÎÃÀ • IN MEMORY OF THE PALEONTOLOGIST

íûõ ïóáëèêàöèÿõ. Â. Þ. Ëóêèí óñïåøíî ñî÷åòàë íàó÷íóþ
äåÿòåëüíîñòü ñ íàó÷íî-îðãàíèçàöèîííîé. Îí âîçãëàâëÿë
Ñûêòûâêàðñêîå îòäåëåíèå Ïàëåîíòîëîãè÷åñêîãî îáùå-
ñòâà, áûë îðãàíèçàòîðîì âñåðîññèéñêèõ è ìåæäóíàðîäíûõ
êîíôåðåíöèé, ñèìïîçèóìîâ è ïîëåâûõ ýêñêóðñèé. Çà çàñ-
ëóãè â îáëàñòè ôóíäàìåíòàëüíûõ íàó÷íûõ èññëåäîâàíèé
äëÿ ìîëîäûõ ó÷åíûõ áûë íàãðàæäåí Ïðåìèåé Ïðàâèòåëü-
ñòâà Ðåñïóáëèêè Êîìè.

ÕÐÎÍÈÊÀ

Êîëëåãè öåíèëè Âëàäèìèðà Þðüåâè÷à çà óì, äîáðî-
æåëàòåëüíîñòü è âíèìàíèå ê ëþäÿì. Äîáðàÿ ïàìÿòü î í¸ì
íàâñåãäà îñòàíåòñÿ â ñåðäöàõ âñåõ, êòî åãî çíàë.

On October 31, 2019, Senior Researcher, Candidate of geological and mineralogical sciences Vladimir Yuryevich Lukin sudden-
ly died. From 2011 to 2018 he led the Laboratory of Stratigraphy. He was a recognized specialist on tabulatomorphous corals.


