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INTRODUCTION

Late De vo nian magmatism in the south-east of the East Eu -
ro pean Craton (EEC) is as so ci ated with the for ma tion of the
intraplate Pripyat-Donets Aulacogen (PDA). This vol ca nic belt 
ex tends for 1200 km. The Pripyat palaeovolcanic re gion rep re -
sents its west ern clo sure. It is sit u ated in the north east ern part of 
the Pripyat Rift zone, which in cludes the Pripyat Graben,
North-Pripyat Shoul der of the palaeorift and Bragin-Loev Sad -
dle. Mag matic suites of the Pripyat palaeovolcanic re gion
cover an area of 2000 km2 and their to tal thick ness ranges from
2.0 to 2.3 km.

Gonshakova and Korzun (1968), Korzun (1974), Korzun
and Makhnach (1994), Veretennikov et al. (1997) made ma jor
con tri bu tions to the study of magmatism in the Pripyat Trough.
Comparison of mag matic rocks of the Pripyat and Dnie -
per-Donets Troughs was car ried out by Lyashkevich (1987,
1994). V. Beskopylny and T. Tsekoyeva have in ves ti gated
volcanogenic rocks in many bore holes drilled by the com mer -
cial or gani sa tion “Belorusneft” and dis tin guished a zonation of
these successions within the Pripyat Trough and Bragin-Loev
Sad dle. Y. Nikitin and L. Shtefan (Nikitin et al., 1999) have de -
scribed mag matic rocks of diatremes within the North-Pripyat

Shoul der. Some geodynamic as pects of Late De vo nian
magmatism in the Pripyat-Donets Aulacogen were stud ied by
Aizberg et al. (1999).

This pa per rep re sents a new geodynamic model of de vel op -
ment of De vo nian magmatism in the Pripyat Palaeorift. The
model is based on re cent petrographic and geo log i cal in for ma -
tion ob tained by anal y sis of new bore hole re cords. It also con -
sid ers pre vi ously pub lished pet ro graph i cal studies of the
De vo nian mag matic rocks of the area.

GEOLOGICAL SETTING

The tec tonic and geo log i cal po si tion of the Pripyat
Palaeorift is de ter mined by its re la tion ship with other struc tures 
of the EEC. The Pripyat Trough be longs to the Rus sian Plate
and at the same time it ap pears to be a part of the old
Sarmath-Turani an lin ea ment rep re sent ing a large-scale zone of
deep faults. In the west, this lin ea ment is lim ited by the
Teisseyre-Tornquist deep frac ture zone and it ex tends to the
east a dis tance of 4000 km from the Podlasie-Brest Trough to
the south-west edge of the Gissar Ridge. The Sarmath-Turani -
an lin ea ment is 100–150 km wide and con sists of sev eral tec -
tonic struc tures (Fig. 1). These struc tures are lo cated within the



over all tec tonic sys tem but dif fer in struc ture, evo lu tion and
geo log i cal his tory. The Pripyat and Dnie per-Donets Troughs,
Donbass fold belt and Carpinsky Ridge are parts of the PDA
which is about 1600 km long. This aulacogen formed in De vo -
nian and Perm ian times. Its west ern part in cludes grabens,
while the east ern part con sists of in verted tec tonic struc tures
(Donbass fold belt and Carpinsky Ridge).

The Pripyat Palaeorift in cludes the Pripyat Graben,
North-Pripyat Shoul der and Bragin-Loev Sad dle, the lat ter di -
vid ing the Pripyat and Dnie per-Donets Troughs (Fig. 2). The
Pripyat Graben is sep a rated from the Belarussian Anteclise in
the north and the Ukrai nian Shield in the south by pe riph eral
faults with throws of up to 3 km. The palaeorift is 270 km long
and 150 km wide. The thick ness of the sed i men tary plat form
cover is 6 km, more than half of the to tal thick ness (up to 3.5
km) be ing com posed of De vo nian de pos its, which are un der -
lain by crys tal line base ment rocks in the west of the stud ied
area and by Late Pro tero zoic sand stones in the east. These are
over lain by Car bon if er ous, Perm ian, Me so zoic and Ce no zoic
sed i men tary rocks. The De vo nian in ter val con sists of two
evaporite units and mag matic volcanogenic rocks of al -
kali-ultrabasic–al kali-basaltoid type (Fig. 3). The strati graphi -
cal po si tion of both evaporites and mag matic rocks has been
found by com par i son with over ly ing and un der ly ing
fossiliferous de pos its (Golubtsov, 1997).

Evo lu tion and struc ture of the Pripyat Trough was con -
trolled by fault ing. Sev eral types of tec tonic pat tern were
recognised for dif fer ent struc tural com plexes. The Eifelian,
Frasnian and Late Pro tero zoic de pos its un der ly ing  the
evaporites to gether with the crys tal line base ment have a block
struc ture. Several hun dred bore hole re cords to gether with seis -
mic data show elon gated seg ments di vided by block and shift
faults with throws rang ing from 1 to 3 km. These seg ments
form steps dip ping from the graben axis to wards the bound ary
faults. Fold struc tures are recognised in Famennian and over ly -
ing de pos its which oc cur above the evaporites, while folded
block struc tures are typ i cal for inter-evaporite deposits.

Within the North-Pripyat Shoul der, the De vo nian thick ness 
is sig nif i cantly re duced by com par i son with those the Pripyat
Graben. Car bon if er ous and Perm ian de pos its, as well as up per
sa lifer ous stra tum have not been re vealed in the North-Pripyat

Shoul der, where the thick ness of the sed i men tary cover ranges
from 0.7 to 1.6 km. Nu mer ous diatremes have been recognised
in this area ac cord ing to bore holes re cords. The Bragin-Loev
Sad dle is also characterised by re duced sed i men tary thick ness
which is more than 2 km thin ner than that in the Pripyat
Graben. Up per and lower sa lifer ous strata in the Bragin-Loev
Sad dle are re placed by volcanogenic rocks.

MAGMATIC FEATURES

Mag matic rocks of the Pripyat Trough be long to an al -
kali-ultrabasic–al kali-basaltoid suite (Gonshakova and
Korzun, 1968) and are re cog nised in two main fields (Fig. 2).
The main field cov ers the north east ern part of the Pripyat
Trough, the Bragin-Loev Sad dle and the ad ja cent parts of the
north ern shoul der of the palaeorift. The suc ces sion com prises
three units: up per Frasnian (Yevlanovo-Domanovichi), lower
Famennian (Yelets) and up per Famennian (Lebedian). The lat -
ter oc curs lo cally in the ex treme north-east of the Bragin-Loev
Sad dle (around the vil lage of Sharpilovka). The strata com prise 
ef fu sive and pyroclastic rocks (lavas, lavabreccia and tuffs) —
prod ucts of erup tion of cen tral and fis sure-type vol ca noes.
These are in ter me di ate, ba sic and ultrabasic rocks: subalkaline
and al ka line tra chytes, trachybasalts, nephelinites, leucitites,
limburgites and ankaratrite-picrites. These vol ca nic rocks, are
in truded by many sills and prob a bly some dikes, rep re sented by 
syenite-por phy ries, por phy ritic picrites, vogesites and
shonkinites.

The sec ond area where Up per De vo nian volcanomagmatic
for ma tions are wide spread is con fined to the North-Pripyat
Shoul der and its junc tion with the Zhlobin Sad dle. Early al -
kali-ultrabasic magmatism oc curs there as diatremes. Geo phys -
i cal in ves ti ga tions have de tected about 100 anom a lies of pipe
type, 30 of which have been con firmed by drill ing as diatremes
con tain ing iso lated small di a mond crys tals (Nikitin et al.,
1999).

Late Frasnian and early Famennian volcanogenic strata
within their main fields of dis tri bu tion show sim i lar struc ture
and nearly iden ti cal ex tents (Figs. 4 and 5). The volcanogenic
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Fig. 1. Po si tion of the Pripyat Trough in the Sarmath-Turanian lin ea ment

Troughs: I — Podlasie-Brest, II — Pripyat, III — Dnie per-Donets, IV — Donbass fold belt, V — Carpinsky Ridge; grabens: VI — Manych, VII —
Mangyshlak; PDA — Pripyat-Donets Aulacogen; area of study is hatched
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Fig. 2. Sche matic map of the dis tri bu tion of the Up per De vo nian for ma tion within the Pripyat rift ing zone

 In set map shows a pat tern of the Frasnian al kali-ultrabasic magmatism man i fes ta tion in the PDA (af ter Lyashkevich, 1987 with the au thors’ sup ple ments); 
en cir cled num bers cor re spond to Odessa (1), Znamenka-Pirjatin (2), Krivoi Rog (3), Kalmiuss-Aidar (4) deep faults; tec tonic units: VA — Voronezh
Anteclise, US — Ukrai nian Shield; Pripyat-Donets Aulacogen: I — Pripyat Trough, II — Dnie per-Donets De pres sion, III — Donets fold 



rocks in both in ter vals have re vealed sev eral fa cies zones: pipe
and near-pipe, ef fu sive-ex plo sive, sed i men tary-volcanogenic
and volcanogenic-sed i men tary.

The pipe and near-pipe zones are as so ci ated with cen -
tral-type vol ca noes. The ef fu sive-explosive  zone cov ers a ter -
ri tory ad ja cent to the cen tral and fis sure-type vol ca noes. The
two last fa cies zones in clude sec tions where volcanogenic and
nor mal sed i men tary rocks oc cur in vary ing pro por tions.
Subaerial volcanogenic fa cies oc ca sion ally oc cur (Korzun,
1974). Volcanogenic rocks were erupted mainly subaqueously, 
as can be in ferred from the small dis tance (up to 40–50 km) be -
tween the volcanic cen tres and the outer lim its of pyroclastic
ma te rial.

In late Frasnian time the mag matic ac tiv ity was as so ci a ted
with cen tral and fis sure vol ca noes (Fig. 4). The erup tive
products of these vol ca noes are mainly of in ter me di ate com po -
si tion (subalkaline and al ka line tra chytes, trachybasalts and
syenite porphyrites) and are rep re sented by ex plo sion, ef fu sive, 
pipe and subvolcanic fa cies.

The al ka line char ac ter of the magmatism per sisted into
early Famennian time. Var i ous fa cies types were formed, rep -
re sented by in ter me di ate, ba sic and ultrabasic va ri et ies of
rocks (Fig. 5). Pyroclastic de pos its were dis persed some tens
of kilo metres from cen tral vol ca noes and formed strata and
interlayers of vol ca nic tuffs of mainly mixed basaltoid-trachyte
com po si tion. Lava flows were spread no more than 10 km from 
erup tion cen tres. Zones with abun dant leu cit ic, nephelinitic and 
trachytic lavas oc cur. Lavas of ultrabasite com po si tion
(limburgites and ankaratrite-picrites) form sub or di nate com -
po nents. Volcanogenic rocks of var i ous petrographic com po -
si tions re lated to the sec ond phase of magmatism pos sess
some reg u lar trends in their dis tri bu tion. Rocks of ultrabasic
com po si tion are wide spread in the west ern pe riph ery of the
palaeovolcanic re gion, rocks of in ter me di ate (trachyte) com -
po si tion are more abun dant in its cen tral part, and ba sic
(nephe lin ite) rocks oc cur in the south ern pe riph ery.

One more pe cu liar ity of the Pripyat palaeovolcanic re gion
is the abun dance of in tru sions, mainly sills, that pen e trate into
sed i men tary rocks mainly in the pre-Yevlanovo part of the De -
vo nian succession. The max i mum num ber of sills re vealed in
one bore hole is 27. The thick ness of in tru sive bod ies gen er ally
var ies from 15 cm to sev eral tens of metres; some are pos si bly
subvertical stocks and dikes. The max i mum thick ness of some
in tru sions ranges from 300 to 700 m, but their base was not
reached by bore holes.

Most in tru sions oc cur in the Oskol (Givetian) and Lan
(Frasnian) parts of the suc ces sion, with a sec ond max i mum con -
fined to the Rechitsa-Voronezh part of the sec tion (Frasnian). In -
di vid ual in tru sions were noted in the Vitebsk-Narova (Eifelian)
and Sargayevo-Semiluki (Frasnian) de pos its. Some ar eas with
abun dant sills in bore hole sec tions were found to co in cide with a
zone of thicker subsalt effusive-tuffaceous strata.  This might be 
in di rect ev i dence of a synchroneity and ge netic re la tion ship be -
tween in tru sions and the Frasnian phase of vol ca nism, though
this pro cess cer tainly con tin ued in the early Famennian. This
sup po si tion is sup ported by the pres ence of sheet in tru sions in
sed i men tary rocks of the Zadonsk ho ri zon and in seis mic data. 
Seis mic pro files show that, at the north ern shoul der of the
palaeorift, in tru sions pen e trate into var i ous lev els: from the up -
per part of the crys tal line base ment to the Famennian de pos its.
It is likely that such in tru sive bod ies in the up per lev els of the
con sol i dated crust are much thicker than mag matic rocks
within the plat form cover, as is as sumed for the ma jor ity of an -
cient and re cent con ti nen tal rifts.

GEODYNAMIC SETTING

Mag matic com plexes are the most in for ma tive geo log i cal
in di ca tors of geodynamic en vi ron ments. Volcanogenic rocks
of intracontinental rift zones dif fer en ti ated in com po si tion, time 
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Fig. 3. Lithostratigraphic log of the Pripyat Trough
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Fig. 4. Volcanogenic rocks in the Eifelian-Frasnian de pos its of the Pripyat rift ing zone



of or i gin and area of oc cur rence carry im por tant in for ma tion on 
the tim ing and location of tec tonic pro cesses.

Ac cord ing to Abramovich (1989), geo graph ical and tem po ral
vari a tion in mag matic rocks at di verg ing plate bound aries re flects
the evo lu tion of tectonomagmatic struc tures: from iso lated ultra -

mafic diatremes through com pli cated rift mag matic prov inces to
vast trappean fields (“im per fect oceans”) and then to mid-ocean
ridges of “per fect oceans”. The compositional  vari a tions and spa -
tial dis tri bu tion of mag matic rocks within the PDA is con sis tent
with such a geodynamic scheme (Aizberg et al., 1999).
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Fig. 5. Dis tri bu tion of the early Famennian volcanogenic de pos its within the Pripyat rift ing zone

 Blue lines — to tal thick ness of the Yelets volcanogenic rocks (m), red lines — isohypses of the lower Famennian intersalt strata sur face (km); other ex pla -
na tions see Fig. 4



Late De vo nian vol ca nism in the south-west EEC is con -
fined to the Pripyat Trough and Dnie per-Donets De pres sion,
the folded Donbas re gion (Pripyat-Donets Palaeorift) and the
south east ern slope of the Voronezh Anteclise. Vol ca nic rocks
in this ex ten sive belt are rep re sented by sev eral mag matic
suites dis tin guished by the pro por tion and pre dom i nance of the
same as sem blage of com po nent rocks (Lyashkevich, 1987).
Their dis tri bu tion both in ver ti cal suc ces sion and in lat eral (east 
to west) ar range ment, as well as their geo chem is try may be
used as in di ca tors of the geodynamic evo lu tion of the south -
west ern EEC dur ing the Mid to Late Palaeozoic time. In this re -
spect, tholeiitic bas alts that form sev eral mag matic units, as
well as the al ka lin ity of the igneous rocks are of most sig nif i -
cance.

Late Fransian tholeiitic bas alts are wide spread on the south -
east ern slope of the Voronezh Anteclise in a tran si tion zone be -
tween the Donbas re gion and the Dnie per Trough (Lyashkevich,
1994). They also oc cur across the Dnie per Trough as dikes and
small bod ies of diabase (more rarely, dolerite) and gab -
bro-diabase in De vo nian suc ces sions. In the Pripyat Trough bas -
alts are ab sent. De spite their wide spread oc cur rence and vari able
age, the tholeiitic bas alts show gen er ally  con stant chem i cal and
min eral com po si tion, ex cept for the K2O con tent which sig nif i -
cantly in creases to the west (Korzun and Makhnach, 1994).
Low-potassium tholeiites of Late De vo nian age sim i lar in com -
po si tion to tholeiitic bas alts of mid-ocean ridges (Gladkikh and
Gusev, 1993) are wide spread in the east of the area: in the
Donbas re gion and on the south east ern slope of the Voronezh
Anteclise, where ba salt flows rep re sent ev i dence for rift ing on
the Pripyat-Donets Palaeorift shoul ders. This in di cates the prox -
im ity of the east ern ter mi na tion of the palaeorift to the mar gin of
the Late Palaeozoic oce anic ba sin: a cen tre of the tri ple rift sys -
tem, in which the Pripyat-Donets branch was a dead lock.

The pro cesses as so ci ated with the pen e tra tion of the di verg -
ing plate bound aries deep into the EEC along the Pripyat-Donets 
Palaeorift are at ten u ated from east to west. That is in di cated by
the al ka lin ity in creas ing in the same di rec tion. Such a re la tion -
ship is well il lus trated by the mi gra tion of the al ka lin ity indeices
of the vol ca nic rocks in time and space along the East Af ri can
Rift sys tem away from a plume: the site of its junc tion with the
Red Sea and the Gulf of Aden (Seyfert, 1991). These rocks form

a lat eral suc ces sion of as so ci a tions: tholeiite-rhyolites→al kali

ba salt-comendites→basanite-pho nolites→nephelinites. By ana -
l ogy with this scheme, the ex treme mem bers of the lat eral suc -
ces sion are a vol ca nic tholeiite-rhyolite as so ci a tion of the
Donbas re gion in the east of the area, and a com plex of ultrabasic 
al ka line rocks of the Pripyat Trough which most cor re sponds to
the neph el ine as so ci a tion in the west. Most vol ca nic rocks from
this trough (mainly nephelinites and al ka line tra chytes) are su -
per sat u rated with al kali (Na2O + K2O)/Al2O3 > 1 and de pleted in
sil ica (SiO2 < 57%) (Korzun and Makhnach, 1994).

The chem i cal com po si tion of mag matic rocks re lates to
both the depth at which magma is formed and the tec tonic
regime. The same low-potassium tholeiites of the Donbas re -
gion are de riv a tives of the early ba sic mag mas. Ac cord ing to
Turkotte and Schu bert (1985) the ba salt melt ing oc curred un -
der de com pres sion and low tem per a ture con di tions at rel a tively 
shal low depths start ing from 50 kilo metres. Tholeiitic bas alts
are mark ers that out line a palaeoplume un der a zone of con ti -

nen tal rift ing at the ini tial stage of litho sphere break up and
pres sure re lease. In the lat eral ge netic suc ces sion of mag matic
rocks, tholeiites oc cur at the very spread ing cen tre. Far ther
away from the cen tre the magma is prob a bly sup plied from
deeper lev els at higher pres sure, as is reflected in the pet ro -
chem i cal prop er ties. The al ka lin ity in dex and K2O con tent of
rocks reg u larly in crease with a si mul ta neous de ple tion in sil ica
(Korzun and Makhnach, 1994).

Vol ca nic rocks from the Dnie per Trough and from the junc -
tion of the Donbas re gion and the Azov Sea crys tal line mas sif of
the Ukrai nian Shield are so dium-bearing and those from the
Pripyat Trough are po tas sium-bearing (Lyashkevich, 1994). This
might sug gest that an anom a lous man tle oc curs be low the Pripyat
Trough un der high pres sure con di tions. The al kali-ultrabasic–al -
kali-basaltoid as so ci a tion of the Pripyat Trough was formed by
dif fer en ti a tion of pri mary al kali-ultrabasic magma de rived from
much greater depths (more than 100–150 km), than those at which 
ba saltic magma orig i nated (Korzun, 1974). This likely in di cates
that the magma-forming cen tres within the PDA plunged dur ing
the Late De vo nian from the east to the west of the area.

DYNAMICS OF MAGMATISM AND RIFTING EVENTS

The ver ti cal and spa tial zon ing of the rocks of the Pripyat
palaeovolcanic re gion are of as sig nif i cant as the lat eral dis tri -
bu tion of mag matic rocks along the di verg ing zone of the PDA. 
Firstly, this is con cerned with the change in timing of the ini tial
stage of magmatism from the pe riph ery to the cen tre of the
Pripyat Trough.

Some iso lated diatremes re vealed at the junc tion of the
North-Pripyat Shoul der and Zhlobin Sad dle be long to the old -
est mag matic rocks. These are of the early Rechitsa age (the be -
gin ning of late Frasnian time). The ear li est in tru sion found in
the diatreme field, lo cated 60 km south of the junc tion of the
North-Pripyat Shoul der and Zhlobin Sad dle close to the North -
ern Mar ginal Fault, was formed in late Voronezh-early
Yevlanovo time (mid-part of the late Frasnian) (Kruchek and
Obukhovskaya, 1997). Within the Pripyat Graben and Loev
Sad dle the vol ca nic and ig ne ous activity was as so ci ated with
the ma jor rift ing phase and started even later — in Yevla -
novo-Liven time (end of the late Frasnian).

Such a mi gra tion of early magmatism in time and space
con forms with the stages of graben for ma tion due to man tle
diapirism. A com pa ra ble reg u lar ity was noted in the struc ture
and de vel op ment of many con ti nen tal rift ing zones and sup -
ported by re sults of ki ne matic mod el ling (Abramovich, 1989;
Seyfert, 1991). Pro cesses of de struc tion and ten sional de for ma -
tion in the ini tial stages of rift ing oc curred within ar eas much
wider than the fu ture Pripyat Graben.

Within the Pripyat Graben ter ri tory the vol ca nism tended to 
mi grate to wards the cen tre of this struc ture. The max i mum
thick ness of late Frasnian vol ca nic rocks (up to 1900 m and
thicker) oc curs in its north ern part (Fig. 4). The thick est early
Famennian vol ca nic rocks (up to 1400 m) are lo cated fur ther
south (Fig. 5). The limit of wide spread Famennian vol ca nic
struc tures also oc curs fur ther south in com par i son with
Frasnian struc tures.
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Changes in the com po si tion of late Frasnian volcanogenic
rocks are ob served with the same trend from the north ern pe -
riph ery to the cen tre of the Pripyat Palaeorift. Among the old est 
(early Rechitsa) diatremes that are most dis tant from the
palaeorift axis there are vol ca nic pipes infilled with xenotuff
brec cias of al kali-ultrabasic and al kali-basaltoid rocks. Mag -
matic rocks of Yevlanovo-Liven age wide spread in the
North-Pripyat Shoul der and di rectly ad ja cent to the North ern
Mar ginal Fault of the graben are subalkali-basic and in ter me di -
ate rocks. In ter me di ate rocks (tra chytes) are dom i nant among
vol ca nic rocks of var i ous com po si tion from the Pripyat Graben
and Loev Sad dle. There fore, the trend of com po si tional
changes in rocks of the first (Frasnian) phase of vol ca nism ap -
pears to be trans verse to the palaeorift axis. Dom i nant rock va -
ri et ies change grad u ally from the pe riph ery to the cen tre in the
fol low ing way: ultra basic — ba sic — in ter me di ate. Such lat -
eral trend in com po si tion is not evident in the rocks of the sec -
ond (early Famennian) phase of vol ca nism.

The petrographic di ver sity in creased be cause of the pro -
gres sive de struc tion of the crust within the Pripyat rift ing zone.
Vol ca nic clastics in fill ing the old est diatremes show an al -

kali-ultrabasic com po si tion. Voronov (1969) sug gested that the 
rapid open ing of deep de tach ment fis sures may be ac com pa -
nied by an ex plo sive ver ti cal mi gra tion of subcrustal (poorly
dif fer en ti ated) ma te rial with the for ma tion of vol ca nic pipes. In
the Pripyat rift ing zone, a branching sys tem of faults (magma
path ways) was formed, the pri mary al kali-ultrabasic magma
(pa ren tal magma of all the mag matic rocks in the re gion) be ing
dif fer en ti ated in tran si tion cham bers at var i ous depths. This re -
sulted in a di ver sity of rocks of ultrabasic, ba sic and in ter me di -
ate com po si tion across the area of their oc cur rence, which is
mostly re stricted to the sec ond (early Famennian) phase of vol -
ca nism, cor re spond ing to the ma ture rift ing phase.

MAGMATISM AND FAULT INTERSECTIONS

Mag matic ac tiv ity as so ci ated with the de vel op ment of the
PDA tends to oc cur at sites of the aulacogen's in ter sec tion with
ear lier deep faults trending approximately N–S. This was noted 
by Korzun (1974), Lyashkevich (1987) and  Korzun and
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Fig. 6. Synrift stresses of the Pripyat palaeovolcanic re gion

Tec tonic units: I — Pripyat Graben, II — Dnie per Graben, III — Bragin Up lift, IV — Loev Sad dle, V — North-Pripyat Shoul der, VI — Ukrai nian Shield,
VII — Zhlobin Sad dle; en cir cled num bers cor re spond to faults: 1 — Odessa, 2 — Teterev-Brianskand, 3 — Loev



Makhnach (1994). Sites of in ter sec tion of deep faults in a ten -
sional geodynamic en vi ron ment were zones of highly per me -
able crust.

The early al kali-ultrabasic magmatism is of most in ter est
within the PDA zone. It oc curs within the Belaya Tserkov
Up lift of the Dnie per-Donets De pres sion and at the junc tion
of the Donbas re gion and Azov coastal block of the Ukrai -
nian Shield (Lyashkevich, 1987), where the South ern Mar -
ginal Fault of  the PDA in ter sects zones of the Krivoi Rog
and Kalmiuss-Aidar deep faults of prob a bly pre-Pro tero zoic
age. Ac cord ing to Lyashkevich (1987), rocks found near the
in ter sec tion of the North ern Mar ginal Fault of the PDA with
the Znamenka-Pirjatin Fault (Fig. 2, in set map) also be long
to the al kali-ultra mafic rocks of the first late Frasnian stage
of vol ca nism. Within the Pripyat Trough the al kali-ultra -
basic–al ka li-basal toid suite oc curs close to in ter sec tion of
the Odessa old submeridional deep fault with the North ern
Mar ginal Fault.

Areas of wide spread oc cur rence of mag matic rocks are
not typ i cal for all PDA in ter sec tions with zones of old deep
faults, but are con cen trated at cer tain sites. It was ear lier sup -
posed (Chekunov, 1976), that as the Dnie per-Donets
Aulacogen formed, it was not only dis persed crustal ten sion
that played a sig nif i cant role, but sep a ra tion of base ment
megablocks ac com pa nied by prob a ble hor i zon tal ro ta tion
was also of im por tance. Hinges for such a rel a tive ro ta tion
were ledges of base ment seg ments lo cated in places of the
palaeorift’s in ter sec tion with old deep fault zones. This sup -
po si tion is sup ported by anal y sis of the struc ture and evo lu -
tion of the Bragin-Loev Sad dle (a junc tion of the Pripyat
Trough and Dnie per De pres sion) and also by the re con struc -
tion of synrift stresses in this area (Aizberg et al., 1991;
Starchik, 1999).

The mech a nism of tec tonic de for ma tion and as so ci ated
geo log i cal events in ar eas with bend ing lin ear struc tures de -
pends on the dis tri bu tion of stresses that act in the hor i zon tal
plane when trans verse bend ing struc tures are formed. A stress 
field of such struc tures may be di vided into two es sen tially
dif fer ent seg ments. A seg ment ad ja cent to the con cave side of
the bended struc ture is sub ject to a high over all com pres sion,
and that ad ja cent to a con vex side, to lon gi tu di nal ten sion.
Bend ing seg ments lo cated in sec tors of lo cal lon gi tu di nal ten -
sion un der geodynamic con di tions of re gional trans verse ten -
sion of the palaeorift will rep re sent the high est per me abil ity of 
the Earth’s crust with re spect to mag mas. Such a sit u a tion is
es pe cially im por tant at the ini tial stages of frac ture, when a
branch ing fault sys tem in the rift ing zone had not yet been
formed. As can be seen in Fig ure 2, the cen tres of early al -
kali-ultrabasite magmatism are con fined to just these ar eas —
con vex arcs of bends of the palaeorift lin ear struc ture.

The Bragin base ment block ap pears to be a trans verse bend -
ing struc ture within the Pripyat rift ing belt. This block is lo cated
at the in ter sec tion of some deep faults of var i ous age (Fig. 6).
Hor i zon tal shift ing of the Bragin block with a north ward-di -
rected vec tor may have pro voked an ar cu ate break of the PDA
lin ear struc ture in a north ern di rec tion with a left-hand  ro ta tion
of the Pripyat unit and a right-hand ro ta tion of the Dnie per unit
rel a tive to each other. The cen tre of the arc line co in cides with a
se ries of ap prox i mately E–W Hercynian faults that formed the
North-Pripyat Shoul der of the palaeorift. Their in ter sec tion with
the Odessa transregional fault was a site of re lax ation of the ini -
tial ten sile stresses, with as cent of the ear li est plutonic ma te rial
within vol ca nic pipes. Mi gra tion of mag matic ac tiv ity along the
same path to wards the cen tre of the rift ing zone oc curred si mul -
ta neously with in creas ing crustal de struc tion at var i ous depth
lev els. Such con di tions of high per me abil ity of the sed i men tary
cover within the north east ern seg ment of the Pripyat Graben
were mostly fa vour able for the oil ac cu mu la tion.

CONCLUSIONS

1. A syn the sis of data on Late De vo nian magmatism in the
Pripyat Trough and ad ja cent ar eas in di cates that the wide spread
vol ca nic rocks are char ac ter is tic of typ i cal con ti nen tal rift ing
zones as dis tin guished by Ramberg and Mor gan (1984).

2. The rift ing magmatism in the Pripyat zone is char ac ter ised
by the fol low ing fea tures: the pres ence of highly al ka line rocks,
in clud ing al kali-ultrabasic ones; di verse ex plo sive vol ca nic
erup tions and mul ti ple in tru sions within the plat form cover and
at var i ous lev els within the crys tal line base ment; and mi gra tion
of vol ca nic ac tiv ity from the pe riph ery to the ax ial part of the rift.

3. The lat eral mi gra tion of mag matic ac tiv ity and changes in
the rock com po si tion are cor re lated with stages of rift ing due to
man tle diapirism. At the ini tial stage of rift ing, ar eas much wider
than the fu ture Pripyat Graben were sub ject to de struc tion, and at 
the ma ture stage this pro cess was con fined to the main de struc -
tion zone.

4. A spe cial fea ture of magmatism in the Pripyat Palaeorift is
the ab sence of com plexes in di cat ing geodynamic en vi ron ments
of intracontinental rift ing of the tholeiitic bas alts and bi modal
vol ca nic se ries in clud ing the youn ger acid dif fer en ti ates of the
al kali rock as so ci a tion.

5. These freatures sug gest a geodynamic po si tion as so ci ated
with the dis ap pear ance of Late De vo nian di ver gence within the
Pripyat-Donets Aulacogen.
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