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Vorwort

Die 1981 im Territorium der Deutschen Demokratischen Republik durchgefiihrten
FPeldarbeiten und Arbeitsberatungen der Unterkommission 2 bilden den AbschluBl einer
Reihe von ¥insdtzen in Typusgebieten der Ophiolithassoziation, wie sie im kleinen
Kaukasus und der Seenzone der MVR einerseits sowie in mittel- bis sildosteuropdischen
Regionen mit besonders problematischen Ophiolith- und Initialitvorkommen andererseits
gemeinsam durchgefiihrt wurden.

Diese im Slidteil der DDR und S/-Teil der VR Polen besuchten Gebiete gehdOren zu den
klassischen Deformationszonen der Varisziden Zentraleuropas.

Das betrifft auch das Vorkommen und die tektonische Stellung der sogenannten "Ini-
tialite" STILLEs, die charakteristisch fiir das Anfangsstadium der Geosynklinalent-
wicklung der Varisziden sind. Als Bagite leiten sie den geomagmatischen Zyklus STILLEs

ein,

Die modernen internationalen Forschungen orientieren heute insbesondere auch auf
die stoffliche Analyse derartiger Magmatite. Gesucht sind Aussagen zur Krustengencse ==
gsimatisch oder ensialisch =-- zu Beginn des Geosynklinalprozesses bzw. des Riftprozesses
im Sinne mobilistischer Vorstellungen. Gleichzeitig werden detaillierte Aussagen fiir
die geotektonische Position erwartet (Analogievergleich aufl stofflicher Grundlage).

Die spezielle Untersuchung der strukturellen Stellung der "Initialite" gestaltet
sich in den Paltungsgebieten der Varisziden Mitteleuropas (Saxothuringikum, Rhenoher-
zynikum) jedoch schwierig. Das betrifft die Kldrung des Charakters der magmatischen
Korper (autochthon - allochthon, effusiv - subeffusiv).

Verglichen mit dem "Inselbogen-Magmatismus" und vor allem den magmatischen Ir-
scheinungen im Bereich der Rifte mittelozeanischer Rlicken, hat die zonare bis lineare
Anordnung der Basite groBe Bedeutung. Gesucht sind Beziehungen zwischen der r&umlichen
inordnung der basischen Korper und den Forderzonensystemen. Auch der Massenhaushalt
der Basite beansprucht groBes Interesse fiir die Forschung, um die einzelnen Bereiche
der Mobilzonen (Tektogene) zu charakterisieren und zu klassifizieren.

Dem Einsatz geophysikalischer Methoden (Magnetik) sollte zukiinftig mehr Bedeutung
zugemessen werden, um das Auftreten der Basite auch in verdeckten Einheiten (z.B. Sub-
herzynes Becken, Thiiringer Becken im Gebiet der DDR) regional verfolgen zu kdnnen
Hierbei bieten sich Moglichkeiten, Elemente der Geosynklinaltheorie mit den Vorstel-
lungen der Plattentektonik schrittweise zu verbinden. Das sind wichtige Ziele der PK IX
zur Kldrung der Krustengenese.
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In diesem Sinne fafit der vorliegende Sammelband vorwiegend stofflich orientierte
Beitrédge zur Ophiolith-Initialit-Problematik zusammen. Diese sollen die im Exkursions-
fithrer enthaltenen (z.T. bisher unveroffentlichten) Arbeiten erginzen und -- hinsicht-

lich des gewdhlten regionalen Spektrums -- in den Rahmen der Gesamtproblematik der
PK IX stellen.

Aus technischen Griinden war hierbei nicht immer eine logisch-thematische Aufeinander-
folge der Beitrdge zu realisieren. Hauptanliegen des Sammelbandes ist ein baldiger
Zugriff zu den Arbeits- und Diskussionsergebnissen, die neue wissenschaftliche Impulse
fir die Kooperation mit anderen Arbeitsgruppen der PK IX ausldsen mogen.

K.-B. JUBITZ
Stédndiger Vertreter der Ad'/ DDR
fiir PK IX
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Mesozoic Basalts of the Mal® Karpaty Mts,

(the Western Carpathimmns) - Their Signi-

ficance for the Tectonic Interpretation

of the Variscan Granodiorite Massif

2)

DUSAN HOVORKA, ') PAVEL PITONAK 2) ana JAN spIsiak ")

Summary

Within the Variscan gresnodiorite massif of the Mal& Karpaty Mts. a vein of alkali
basalt occurs. It contains recrystallized carbonate rock xenoliths., By its petro-
graphic and geochemical character and also by determined K/Ar age, the vein corres-
ponds to Mesozoic effusives of the central zones of the Western Carpathians. On the
basis of fabric features the vein is supposed to have been formed after the grano-
diorite massif overshift in the Alpine orogeny; carbonate rock xenoliths are a part
of granodiorite massif substratum in its present-day position.

Mesozoische Basalte der Kleinen Karpaten (West-Karpaten) - Ihre Bedeutung
fir die tektonische Interpretation des variszischen Granodioritmassivs

Zusammenfassung

In den variszischen Granodioriten der Kleinen Karparten tritt ein alkalischer
Besaltgang auf. Er enthdlt rekristallisierte Karbonatxenolithe. Durch seinen petro-
graphischen und geochemischen Charakter und sein K/Ar-Alter entspricht dieser Gang
den Effusivgesteinen im Mesozoikum der zentralen Zonen der Westkarpaten. Er entstand
nach der lberschiebung des Granodioritmassivs wihrend der Orogenese; die Karbonat-
xenolithe sind Triimmer des Granodioritmassivunterbaus in seiner derzeitigen Position
(Paldozoikum ? Mesozoikum ?).

Basaltes mésozoices des Petits Carpathes (ouest des Carpathes).
Leur signification pour 1l'interprétation tectonique du
massif granodiorites varisques

Resumbd

Dans les granodiorites varisques des Petits Carpathes apparait une veine de basalte
alcaline. Elle contient des xenolithes des carbonates recristalisés. Par son caractére

77 Paculty of Sciences Comenius' University, Gottwald. ném. 19, 886 02 Bratislava,
Czechoslovakia

Geological Institute of the Slovak academy of sciences, Dibravsk& cesta, 809 40
Bratislava, Czechoslovakia
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petrographique et géochimique, ainsi que par le K/Ar &ge déterminé elle correspond

aux eftusives du Mésozoic des zones centrales des Carpathes Occidentales. Elle s'est
formé aprés le charriage du massif granodioritique. Au cours de 1’orogéne alpin; les
xenolithes des carbonates sont des trongons du soubassement (Paléozoique ? Mésozoique 7)
du massif granodioritique dans sa position contemporaire,

Mesoszolickre GasampThH Mamx Kapmar (3anamaue KapmaTH) - mX 3HaAYeHHMEe NS TEKTOHEYECKOI
MHTepIpeTaudy BapACUEACKOT0 TI'PAaHOTMOPHMTOBOTO MacCHUBAa

Pesnwme

B rpanomumopnrax Bapuiicimilckoro BospacTa Maymx Kapmar OnJa oGHapyEeHa Xmja alxajade—
CKOTO GasaJubTa. OHa BKJMYAET MeTaMOpdU30BaHHHE KCEHOJMTH KapGOHATHHX MOPOX. Xmia
CBOUM TETPOrpadfWiecKnuM M TEOXMMMIECKAM XapaKkTepoM M jake BospacroM (K/Ar  maruposa-
Hue) oTBevaeT 3addys3uBaM MEe30308 LEHTPAIbHHX 30H 3amanHux Kapmar. TeRCTypHO-CTPYK-
TYpPHHE TNPA3HAKA CBUNETEJBCTBYOT O TOM, 4UTO X&Ja BOSHUKJA IOCJE TEKTOHMYECKOI'o Iepe-
MelieHNA I'DAHOMMOPHTOBOTO MAaccuBa B albmmiicKoM oporeHe (cpemHu#t MeJs?); KCEHOJMTH Kap-
GOHATOB ABJAWTCA OTODEEHIamMn cydcrpara (maneosoit? Me3030it?) I'paHOMMOPMTOBOTO MAacCHBA
B €Tr0 COBpPEMEHHO!l No3umui.

1. Introduction

Volcanic rocks appear in various tectonic-facial Mesozoic units in the Western
Carpathians segment of the Tethys. They are the Triassic up to Jurassic in age.
They build up teschenite~picrite Cretaceous formation of the Flysh Belt, formation
of alkali basalts of the Western Carpathians central zones, and also they are a
member of incomplete ophiolite formation of the innermost Mesozoic units (Gemericum,
Biikkicum; HOVORKA 1978), Within Variscan granodiorite massifs and their metamorphic
mantle the Variscan and Alpine basic rocks have the character of lamprophyres and
porphyrites.

In the course of recent time basic eruptives in the Mesozoic complexes of the
Western Carpathians were the subject of our investigation (HOVORKA - SPISIAK in pre-
paration). The vein found in the Malé Karpaty Mts. granodiorite massif (Fig. 1)
seems to be their subsurface equivalent. The Malé Karpaty granodiorite massif itself
belongs to the group of late- up to postkinematic Variscan massifs of the Western
Carpathians core mountains (250-380 m. y., CAMBEL - VESELSKY 1981).,

The alkali basalt vein is traceable within the distance of about 200 m, its thick-
ness observed in the outcrop reaches about 80 cm. It is of nearly vertical dip.
In the surroundings of the vein under consideration only the granodiorites of the
socalled "Modra massif" occur. Except for the vein studied, alkali basalts effusives
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fig. 1  Simplified geological map of the Malé Karpaty Mts.
(MABEL 1963)
1 - Neogene, 2 - Mesozoic, 3 - crystalline schists,
4 - granodiorite, 5 - vein of alkali basalt,
6 = faults, overthrusts
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and extrusives of the same type (identical chemical composition of the rocks and
clinopyroxenes, too) happen to exist in the Mesozoic of the Malé& Karpaty Mts.

2, Petrography

The basic vein rock has strikingly porphyric texture with olivine, clinopyroxene
and amphibole phenocrysts situated in originally glassy matrix., Euhedral olivine is
replaced by chlorite, carbonate and aggregate of serpentine-group minerals, Clino-
pyroxenes often form glomerophyric accumulations. Zonal composition is typical for
them (Taf., I, Figs. 5,6). Brown strongly pleochroic amphibole has various forms and
sizes: it forms subhedral columns in the matrix (0,2 mm), or larger (up to 2 mm)
euhedral columns in the matrix and xenoliths. The matrix of the vein rock is built up
of fine-grained aggregate with prevailing light-green (Mg) chlorite., Pigmentation of the
matrix with microscopic grains of Ti magnetite and ilmenite is discernible. Within the
vein under consideration variable grain size and textures from core to rim are apparent -
in the rim of the vein there are small amygdales (up to 2 mm) filled up by chlorite and
carbonates, Their presence suggests its formation in shallow subsurface conditions.

The rock is characteristic by the presence of the recrystallized xenoliths of
original carbonate rocks. Their size reaches up to 10 mm, In comparison with the
enclosing rock they have different mineral composition, grain size and fabric. They
consist of prevailing aggregate of microscopic size (Mg-chlorite, steatite), some-
times also small flakes of dark micas (biotite, phlogopite ?), carbonates and brown
amphiboles. The essential argument proving that the xenoliths do not represent
amygdale sections is that the columns of brown amphiboles often penetrate from the
matrix to the area of the xenoliths., General appearance of the alkali basalt excludes
the possibility to assign this mineral to the products of metamorphic recrystalliza-
tion,

3, Composition of rocks and minerals

The presence of the recrystallized carbonate rocks xenoliths affected the chemical
composition of the basalt (Tab. 1). Nevertheless, pronounced alkali character of the
rock under consideration is evident (high T:LO2 content, which was not affected by
the carbonate rock assimilation, total contents of alkali metals, contents of some
trace elements etc,). On the basis of modal olivine (5 - 8 %), contents of normative
ol and ne, or lc, too (Tab. 1), the rock in the IUGS classification (1978) is equal
to the alkali basalt, The analyzed clinopyroxenes and amphiboles confirm ranking like
that (Tab. 2). On the diagram (Fig. 2) the projection points of analyzed basalts are
plotted within oceanic island basalt field (GLASSLEY 1974). Also the location of the
projection points on the PEARCE & CANN (1971). discrimination diagram (Fig. 3) is in
concordance with such geotectonic position,

The results of microprobe analyses are presented in Table 2 and they are plotted
on Fig, 4, Clinopyroxene phenocrysts are strikingly zonal with increasing Ti, Al and
Fe contents from core to rim and vice versa, simultaneous decrease of Si and Mg
contents takes place, Matrix clinopyroxenes have the same composition as the inner
margin of porphyric clinopyroxenes., Figs. 5 = 7 and Table 2 present localization of
individual clinopyroxene analyses.
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fig. 2 ;
Analyzed samples in FeO+/MgO :
FeO' = total Fe as FeO.

A - island arc tholeiites,

B - ridge tholeiites,

C - oceanic island basalts
(GLASSLEY 1974)

fige 3

Ti-Zr-Y discrimination diagram
for basic volcanics (PEARCE
CANN 1973).

A - low K-tholeiites,

B - ocean floor basalts,

C - calc-alkaline basalts,

D - within plate basalts

fig. 4
Position of analyzed clino-
pyroxenes in Ca-Mg-/Fetot+Mn/
diagram.

Triangles - analyses No 1, 2, 3
(Table 2, fig. 7);

Dots - analyses No 4 - 7
(Teble 2, fig. 5);

Circles - analyses No 8 - 11
(Teble 2, fig. 6)
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Tab, 1 Composition of the Mesozoic alkali basalts of the Malé& Karpaty Mts,

2 2a 1a 1 3 3a

510, 38,40 38,89 38,99 39,45 41,24 42,68
Ti0, 3,27 3,18 3,02 3,17 3,72 3,79
A1,04 10,71 10,17 13,90 13,34 13,61 13,81
Fe,0, 4,48 4,05 4,16 4,80 5,07 4,98
FeO 8,34 8,36 7,94 7,85 7,29 7,65
MnO 0,17 0,19 0,21 0,18 0,17 0,17
Mgo 9,86 10,66 10,99 10,08 7,68 8,21
Ca0 13,90 14,14 12,09 12,12 9,40 7,87
Na,0 2,03 1,57 1,21 1,48 3,01 2,58
K,0 1,01 0,72 1,72 1,88 2,46 1,96
P05 0,48 0,53 0,53 0,49 0,55 0,60
H20 0,44 0,22 0,35 0,34 0,34 0,51
H,0* 6,41 6,81 4,56 4,41 5,03 4,63
s 0,11 0,10 0,07 0,08 0,17 0,15
50,4 0,06 0,08 0,19 0,12 0,12 0,16
Total’ 99,67 99,67 99,93 99,79 99,86 99,75
Li 28 33 35

Rb 16 30 .54

Cs 4 8 8

Ba 1290 1620 1470

Sr 720 930 1070

Ni 171 166 147 160 84 T2
Co 42 39 37 39 32 31
Cr 309 477 400 330 118 182
v 200 256 242 226 237 285
Zr 216 70 82 267 276 102
Y 22 26 28

Ia 75 87 96

CIPW

ap 1,04 1,15 1,15 1,06 1,20 1,30
il 6,21 6,04 5,73 6,02 7,06 7,20
or -0,71 3,69 5,85 8,87 14,55 11,59
ab 0,00 0,00 0,00 0,00 8,21 20,84
an 17,10 18,54 27,37 24,16 16,32 20,27
mt 6,49 5,87 6,03 6,96 T,35 7,22
ai 38,83 38,37 23,19 26,03 21,14 11,78
ol 9,07 11,06 16,41 13,11 8,93 13,47
lc 5,24 0,43 3,38 1,76 0,00 0,00
ne 9,29 T,19 5,54 6,77 9,33 0,51

Trace elements in ppm
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Tab, 2

Composition of clinopyroxenes and amphiboles

1 2 3 4 5 6 7 8 9 10 1 12 13 14
S10, 48,90 47,90 45,02 40,86 49,04 47,10 46,29 41,67 43,98 45,15 44,62 38,92 37,79 36,61
T10, 3,05 2,87 3,83 5,30 2,03 2,55 3,51 5,45 4,31 3,75 4,13 5,72 6,11 5,68
A12°3 . 5,92 5,47 8,17 10,17 4,73 4,98 7,62 9,95 9,25 8,23 8,63 13,65 14,51 14,61
Cr,05 = - 0,39 0,0 0,21 0,22 0,45 0,04 0,05 - 0,42 - - -
FeO 6,71 6,59 6,62 7,71 5,45 6,13 6,32 7477 7,28 7,10 6,75 11,09 10,03 10,74
MnO 0,0 0,4 0,07 0,06 0,09 0,08 0,72 0,06 0,09 0,09 0,03 0,13 0,17 0,18
Mgh 13,82 14,31 13,05 11,68 15,21 15,13 13,32 11,60 12,65 12,95 13,08 12,81 13,62 13,07
Cca0 21,73 23,10 23,27 23,12 23,09 23,23 23,43 23,01 23,13 23,00 23,40 11,62 11,27 11,62
Na,0 0,3% 0,3 0,32 0,37 0,30 0,33 0,34 0,46 0,46 0,42 0,35 2,06 1, 1,99
K0 S 0,02 S - - - - - - - - 1,61 1,69 1,78
Total 100,56 100,74 100,75 99,37 100,14 99,75 101,41 100,01 101,21 100,70 101,41 97,66 97,14 96,28
Cation contents based on: 6 oxygens 23 oxygens
Si 1,80 1,78 1,68 1,56 1,82 1,77 1,71 158 1,64 1,68 1,65 5,79 5,63 5,55
ntv 0,20 0,22 0,32 0,44 0,18 0,23 0,29 0,42 0,36 0,32 0,35 2,21 2,37 2,45
vt 0,06 0,02 0,04 0,02 0,03 = 0,04 0,03 0,04 0,04 0,02 0,19 0,18 0,16
T4 0,08 0,08 0,1 0,5 0,06 0,07 0,10 0,16 0,12 0,1 0,42 0,64 0,69 0,65
Cr = - 0,01 = 0,01 0,001 0,01 = = - 0,01 - 5 -
Fe 0,21 0,20 0,21 0,25 0,47 0,19 0,20 0,25 0,22 0,22 0,21 1,38 1,25 1,36
Mn - = = - - - - = = = - 0,02 0,02 0,02
Mg 0,76 0,79 0,72 0,67 0,84 0,84 0,73 0,66 0,70 0,72 0,72 2,84 3,02 2,95

5,07 5,16 5,14

Ca 0,86 0,92 0,93 0,95 0,92 0,93 0,93 0,% 0,92 0,92 0,93 1,85 1,80 1,88
Na 0,02 0,02 0,02 0,03 0,02 0,02 0,02 0,03 0,03 0,03 0,03 0,59 0,56 0,59
K - - - - = - - - = - - 0,31 0,32 0,35

3,99 4,03 4,04 4,07 4,05 4,06 4,03 4,07 4,03 4,04 4,04 2,75 2,68 2,82

Total iron as FeO. Roman numerals indicate the coordination of a cation
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Monoclinic amphiboles (Tab., 2, Fig. 7) in LEAKE's (1978) classification belong to
the Ca amphibole group; in the classification diagram of the same author they are
plotted within the kaersutite field. The composition of amphiboles from the basalt
and those from the xenoliths is practically identical.

4. Discussion and interpretation

In none of the xenoliths the présence of quartz was observed., It belongs to the
rock forming minerals of the surrounding granodiorites. This observation, together
with extremely low SiO2 contents in the basalt (Tab, 1), excludes the possibility
to consider the recrystallized xenoliths equal to the surrounding granodiorite, or
to crystalline schists of its mantle. The lack of ore minerals in the recrystallized
xenoliths areas support the concept of carbonate origin. That is why the original
xenoliths probably did not contain substantial amount of iron.

The vein basic rock originated in shallow conditions, which are not related to the
abyssal conditions of the granodiorite origin., This is supported maxnly by the
following lines of evidence: marked rock fabric, its porphyric character, probably
glassy original matrix, observed feautes of "flowage" (preferred orientation of
column amphiboles in the matrix), occurence of small amygdales filled up with chlorite
and carbonete and also intensive alteration of olivines and others,

The degree of metamorphic recrystallization of the xenoliths does not enable to
determine original carbonates (Paleozoic ? Mesozoic ?). Determined K/Ar age of the
basalt (92,5 m. y., CAMBEL, oral communication), together with its shallow fabric
signs prove that penetration of basic magma into a fissure in the granodiorite massif
took place after its tectonical placing (Middle Cretaceous ?) in present-day position,
It was MAHEL (1981) who suggested such tectonic position of the Malé Karpaty Mts,.
granodiorite massif,

In this connection the carbonate rocks complexes (but most probably also other
sedimentary complexes) in the basement of the Variscan Mal& Karpaty Mts. granodiorite
massif suggest themes for practical application., Practical application is conditioned
by Malé Karpaty Mts. localization close to the Vienna basin with its deposits of gas
and petrol.
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The Prealpine Basic and Ultramafic Rocks from Romania

H, savu' V) ana CONSTANTA UDRESCU L)

Summary

The pre-Alpine basic and ultramafic rocks of Romania represent the metamorphosed
products of the magmatites from the Dalslandian, Assyntic and Hercynian oceanic zones
and originated in tholeiitic magmas, so that they show obvious similarities with the
ophiolitic rocks.

The factors, controlling the formation process of the amphibolitic and serpentinitic
rocks, sometimes determined the change in composition of the primary material. The
rocks belonging to various cycles show differences in geochemistry.

Die prdalpinen basischen und ultrabasischen Gesteine Rumdniens
Zusammen?fassung
Die prdalpinen basischen und ultrabasischen Gesteine Rumdniens stellen die meta-
morphen Produkte der Magmatite der dalslandischen, assyntischen und herzynischen

ozeanischen Zonen dar, Sie leiten sich von tholeiitischen Magmen ab und zeigen offen-
sichtliche Xhnlichkeiten mit ophiolithischen Gesteinen,

n Institutul de Geologie g1 GeofizicHd, str. Caransebea nr.T, 78344, Bucuregti,
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Die Gesteine der verschiedenen Zyklen zeigen geochemische Unterschiede und sind serpen-
tinitisiert und z. T. amphibolitisiert.

Les roches basiques et ultrabasiques de Romaine

Resumé

Les roches basiques et ultrabasiques des zones océaniques préalpine sont les
résultats métamorphiques des magmas tholeiitiques dalslandiennes, assyntiennes et
hercyniennes, Leur origine est tholeiitique et a des bounes relations avec les roches
ophiolitiques,

Ces roches sont amphibolitisent et serpentinisent., Dans les cycles différents, ils
montrent des évidents différences géochimiques,

Jloamsmaiickne OCHOBHHE M Y JbTPAOCHOBHHE MOPOH Pymemmau

Peswome

Meramopfu30BaHHHE OCHOBHHE M YJHTPAOCHOBHHE NMOPOIH Joaysbmiiicknx (mascJaHnuiickmx,
ACCHMHTHACKAX M TEPIMHCKAX) OKEaHWYECKAX 30H Py MHHNN MDOM30MJM K38 TOJEHNTOBHX MAaTM.
OHR oveBHOHH# MOKASHBAKT CXOLCTBO C odmoJUTAMA.

/iaMeHeHMH cOCTaBa NDUMEPHOT'O MaTepHaJa YacTHYHO 3aBHCAT OT (IAKTOPOB IPOMECCOB IPOHC—

XOXKIEHNN aMpUGOJMTOB M CEPNEHTHHATOB. [OPOMH DA3JHYHHX IWMKJOB AMEOT DASJOMYNA B Teo~
XuMEH .

The pre-Alpine basic and ultramafic rocks of Romania are mainly hosted in crystalline
schists that belong to three tectonomagmatic cycles: Dalslandian, Assyntic and Hercynian
or Variscan. These rocks were formed in the initial pre-orogen stage of the evolution
of the o0ld oceanic zones, That is why they are usually associated with the metamorphic
rocks formed at the expense of the sedimentary deposits of the early stages of these
oceans, Like the siliceous-aluminous formations with which they associate, the basic
and ultramafic rocks underwent the influence of the regional metamorphism,

Te Geological and Petrographic Remarks on the Basic and Ultramafic Rocks on the
Romanian Territory

1.1, Dalslandian rocks

The Dalslandian metamorphic formations (850 + 50 m.y.) with which basic and ultra-
mafic rocks are associated, are widespread espeolally in the South Carpathians (Getic
Nappe); they also occur in the East Carpathians, the Apuseni Mountains and Dobrogea,
The metamorphosed basic rocks in the various metamorphic series form amphibolite
complexes, such as the complex 05 in the Sebeg-Lotru Series of the Semenic Mountains,
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the rocks of the Lotru Mountains (SAVU et al., 1980), the Sebeg Mountains (PAVELESCU
& PAVELESCU, 1970) and those of the Cumpéna-Holbav Series of the Pigirag Mountains
(ANTON & CONSTANTINBSCU, 1980).

Basic rocks usually show a banded structure, which was eventually
brought about by the metamorphic differentiationj this feature was probably also
determined by the stratified primary texture of the basic tuffs which alternated
with tuffitic materials that were richer in feldspars and other aluminous silicates.
The basic rocks were metamorphosed under various PT conditions from the chlorite
isograde to the sillimanite one. Depending on the metamorphism and primary composi-
tion of the rocks, there resulted amphibolites formed of plagioclase (An20_40)'and
green hornblende, associated with biotite, magnetite, ilmenite and rarely a clino-
pyroxene,

The amphibolite complexes are sometimes associated with small serpentinite bodies,
sometimes with quartz-feldspar gneisses, and crystalline limestones and dolomites, as
in the Semenic and P#g#rag Mountains. The amphibolite complex of the Semenic Mountains
is connected with a horizon of manganese and iron silicates as well as Mn-ferrimusco-
vite and piedmontite micaschists. Some amphibolites from the Lotru Mountains contain
considerable T10, (8,54 - 10,39 %) and iron concentrations (SAVU et al,, 1980), In
the South Carpathians amphibolites are sometimes associated with rocks of eclogitic
character (KASPER & FOCSA, 1972), lenses of crystalline limestones and magnetite.

The ultramafic rocks are interbedded in the Dalslandian
crystalline schists as small peridotite and serpentinite bodies. The latter do not
show stratified textures, except for the body on the P#scoais Valley (Lotru Mountains),
within which an amphibolite lenticular separation is found, probably formed at the
expense of a gabbro schliere. This is why the question arises whether these bodies
represent olistoliths or olistostromes, removed from the ocean floor and embedded in
the mass of Dalslandian flysch deposits on the margins of the oceanic zones, being
afterwards metamorphosed together,

The ultramafic rock bodies show several structural festures determined especially
by the regional metamorphism and metasomatic processes. The serpentinite bodies lying
in the almandine and biotite zones from the Semenic Mountains are partially talc-
bearing, showing on the margins zones of reaction with the surrounding crystalline
schists formed of phlogopite and tremolite-actinolite amphibole, while those in the
kyanite zones include reaction zones formed of tremolite-actinolite amphibole. Zones
of reaction with amphiboles and biotite (phlogopite) form at the contact with the
pegmatites and migmatites from the Lotru Mountains (SAVU et al., 1980),

The Dalslandian ultramafic rock bodies consist of various types of metamorphosed
peridotites (harzburgites, lherzolites, wehrlites, saxonites) and, more rarely, dunites.
The following metamorphic paragenesis is characteristic of these bodies: olivine-pyro-
xene-tremolite-actinolite, hornblende-talc-magnetite. It is found that the ultramafic
rocks affected by a strong regional metamorphism (T > 450 °0) completely recrystallized,
being then serpentinized by the late-metamorphic solutions. The rocks in the chlorite,
biotite and possibly garmet zones (T < 450 c) might have undergone a direct serpen-
tinization of the primary ultremafic rock,
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1.2, Assyntic rocks

The Assyntic basic and ultreamafic rocks (550 - 570 m.y.) are widespread in all the
regions of the Romanian Carpathians, belonging to several rock series, some of which
being considered as older (PAVELESCU & PAVELESCU, 1970),

Within the Dalslandian Autochthon of the South Carpathians
one should mention the Dréggan, M&ru (SAVU et al., 1981) and Ielova amphibolite series
(MURESAN et al., 1974). The Getic Nappe includes the Valea lui Stan and Cirpinig series
with amphibolites and, extremely rarely, ultramafics. The metamorphosed stratified body
of the Valea Muntelui Series (CODARCEA, 1965) stands out. The Biharia Series is cha-
racteristic of the Apuseni Mountains. In the East Carpathians the metamorphosed basic
rocks are succeeded by acid metatuffs. The former are associated with manganese and
iron silicates and carbonates, while the latter are associated with syngenetic deposits
of polymetallic sulphides.

The metamorphiem of these series lies between the staurolite and chlorite zones,
only exceptionally reaching higher intensities. Some amphibolite series of the South
Carpathians and the Apuseni Mountains are affected by granitoid synkinematic solutions,
being migmatized (SAVU et al., 1981).

The amphibolitic rock series, especially those from the Danubian Autochthon, are
marked by a banded structure, within which orthoamphibolites alternate with leucocrate
quartz-feldspar gneisses, amphibolitic gneisses, micaschists and biotite quartzites.
They consists of plagioclase, amphibole, biotite, rarely garnet, in addition to which
there are epidote, magnetite, ilmenite and chlorite.

The Assyntic ultramafic bDodies are also small-sized,
consisting of serpentinites including bastite pseudomorphoses after orthopyroxene.
Metasomatic asbestos veins are also present in places. Except for the stratified body
of Valea Muntelui, which consists of the periodotite (serpentinite) and metagabbro-
amphibolite horizons, the other bodies, although usually hosted in the amphibolite
series, do not show such a structure and no intrusion relations, a reason why the
hypothesis of embedding as olistoliths within the pre-metamorphic rock mass might be
also valid in this case.

1.3. Hercynian rocks

The rocks of the Hercynian or Variscan cycles (320 m.y.), belonging to the Devonian
or Lower Carboniferous, are represented especially by basic magmatites, metamorphosed
under the greenschists facies conditions, the chlorite zone. They are characterized
by the following paragenesis: albite - chlorite - epidote - magnetite (oligiste).

Such metabasaltic series occur in the Apuseni Mountains (SAVU, 1965) and North
Dobrogea. Within the Danubian Autochthon basic metatuffs prevail, associated with
some ultramafic rock olistoliths which do not show contact metamorphism relations
with the neighbouring rocks (PAVELESCU & PAVELESCU, 1970). An asymmetrical lopolite
consisting of dunites, serpentinized peridotites and metagabbros (BERCIA & BERCIA,
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1962) is kmown at Iu}i, on the Danube. A weakly metamorphosed spilitic series,
associated with acid volcanics, develops in the Apuseni Mountains Permian formations,

2. Petrology and Geochemistry

Geological observations show that the metamorphosed basic and ultramafic rocks
originated in basaltic lavas, tuffs, tuffites and small intrusive or embedded bodies
in the pre-Alpine oceanic zones. The primary magmas giving rise to these rocks were
formed in the upper mantle and displayed a tholeiitic character, as shown on the
diagram on Figure 1, made according to IRVINE & BARAGAR (1971), Some of the amphi-
bolitic rocks shift to the calc-alkaline domain, which might be due to several
factors., The magmatic differentiation might be one of them, since it is acknow-
ledged that the later products of the Alpine tholeiitic magmas, as gabbros rich
in plagioclase, anorthosites, spilites, granophyres and trondhjemitic plagiaplites
usually shift to this field. Other factors are supposed to be the contamination of
basic tuffs (tuffites) with siliceous-aluminous material during their sedimentation,
the metamorphic differentiation and change in composition of the amphibolites by
arteritic, synkinematic migmatization during the metamorphism (SAVU et al,, 1981).

The Assyntic rocks are clearly distinguished from the Hercynian ones as regards
the Ti and Zr contents (SAVU & UDRESCU, 1975). The latter two elements show a positive
correlation in the Assyntic amphibolites, the variation domain of the concentrations
being situated between 1,000 - 20,000 p.p.m. for Ti and 25 - 300 p.p.m. for Zr, Still
the Ti <12,000 p.p.m. and Zr < 200 p.p.m. values prevail (75 % of the samples), On
the diagram on Figure 2 the Assyntic amphibolites are ‘distributed to all the three
fields established by PEARCE & GALE (1977) for the volcanic rocks. Supposing that these
rocks formed mainly in an ocean floor zone, the shift of some of them to the island
arc and "within plate"™ volcanics domains is determined, in our opinion, by the impact
of the same above-mentioned factors,

Unlike the Assyntic rocks, the Hercynian rocks are marked by frequent higher Ti
( > 12,000 p.p.m.) and Zr ( > 200 p.p.m.) contents. No Ti < 5,000 p.p.m. and 2r
<65 p.p.m. values have been recorded; 20 % of the samples displayed these values in
the case of the Assyntic rocks. There is no longer a positive correlation between
these two elements, the rocks on the diagram on Figure 2 being projected in a larger
field, only partly covering the ocean floor basalts domain (Dobrogea) and the oceanic
"within plate" basalts domain (SAVU & TIEPAG, 1979).

The basic and ultramafic rocks of the three tectono-magmatic cycles show obvious
affinities to the ophiolitic rocks because, as shown by the researches carried out
by SAVU (1965) and SAVU et al, (1980, 1981), on the QIM diagram (Fig. 3) they lie
in the two fields covered by the Alpine ophiolites from the Alps, Apennines and
Dinarides,

The fact that, unlike many Alpine ophiolites, the pre-Alpine amphibolites often
alternate with metamorphosed terrigenous rocks, should be explained as follows:
sedimentation in older oceans was much more active and strongly manifested since
the initial stage.
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3. Conclusions

The following conclusions arise from the paper:

= The pre-Alpine basic and ultramafic rocks of Romania represent the metamorphosed
products of the magmatites from the Dalslandian, Assyntic and Hercynian oceanic
zones,

- The primary magmas exhibited a tholeiitic character, so that the rocks show
obvious similarities with the ophiolitic rocks.

- The evolution of the formation process of the amphibolitic and serpentinitic
rocks in the oceanic zones was controlled by several factors, which sometimes
determined the change in composition of the primary material,

- The rocks belonging to various cycles show differences as regards their
geochemical properties,
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Zu_einigen isotopengeochemischen Ergebnissen und Problemen
basischer Magmatite Mitteleuropas 1}

J. PILOT

Zusammenfassung

Sr-Isotopenuntersuchungen (einschlieflich der Rb- und Sr-Gehalte) von Basiten und
Keratophyren des initialen Orogenesestadiums vom Rhenoherzynikum und Saxothuringikum,
sowie von tertidiren Basiten und Phonolithen werden neu diskutiert (Werte von PILOT u,.a,
(1981) sowie PFEIFFER u,a, (1980)), Histogramme der anfiénglichen Sr-Isotopenwerte (zur
Zeit der Platznahme und Erstarrung der Magmen) zeigen eine Betonung bei Werten, die
dem (an groBionigen lithophilen Elementen) unverarmten und verarmten Mantel entsprechen,
Im Rhenoherzynikum, bei welchem die Proben im km-Abstand liegen, ergeben 4 Punkte eine
Isochrone, deren Alter mit 360 Ma die Platznahme gut wiedergibt, ein Zeichen flir die
Geschlossenheit des Rb-Sr-Systems beli diesen Proben, Die rdumlich weit auseinanderlie-
genden Proben des Saxothuringikums ergeben zwei lineare Anordnungen, die als Mantel-
isochronen mit einem Alter von (1631 + 87) Ma und (705 + 42) Ma gedeutet werden. Mtg-
liche Konsequenzen werden diskutiert,

Some results of isotopic geochemistry and problems of
baslic magmatites in Middle Europe

Summary

Sr-isotopic investigations (involved Rb- and Sr-contents) from mafic rocks and kera-
tophyrs of the initial stage from the varistic orogenese of the Rhenohercynian and
Saxothuringian as well as tertiary mafic rocks and phonolithes are discussed newly.
Histograms of the initial Sr-isotopic data (time of emplacement and solidification of
the magmas) show an accentuation near values corresponding the (in large ion lithophile
elements) unimpoverished and the impoverished mantle., Samples from Rhenohercynian have
km-distances, there are an isochron of 4 points, which reflect (age 360 + 14 Ma) the

T Mitteilung Nr. 1458 der Sektion fiir Geowissenschaften, Bergakademie Freiberg
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emplacement-age very well this samples have closed behaviour of the Rb=Sr-system.
Samples from Saxothuringian are more distant, their points give two linear trends,
which are interpreted as mantle-isochrones with ages of 1631 + 87 and 705 + 42 Ma,
Possible inferences are discussed,

Sur quelques resultats et problémes isotopen
géochimiques des roches basiques d'Europe oentral

Resumé

Des analyses des isotopes du strontium (y compris les teneurs du Rb et du Sr) des
roches basiques et des kératyphyres du stade initial de 1l'orogenése du Rhenohercynien
et du Saxothuringien, ainsi que des roches basiques tertiaeres et des phonolites
seront & nouveau discutées (valeurs de PILOT et autres (1981), aenoi que de PFEIFFER
et autres (1980)),., Des histogrammes des valeurs originaires des isotopes du strontium
(au moment de la mise en place et de la consolidation des magmas) montrent une
accentuation chez les valeurs (chez les &léments lithophiles & grands ions), qui
correspondent au manteau non appauvré et appauvri, Dans le Rhenohercynien, dans
lequel se trouvent les &chantillons en distance-kilom&trique, 4 points donnent un
isochrone, dont 1'dge avec 360 M.A, redonne bien la mise en place, un signe pour la
fermeture du systéme Rb-Sr chez ces 8&chantillons, Les &chantillons du Saxothuringien
se trouvant spacialement loin les une des autres, donnent deux arrangements lineaires,
qui sont interprétés comme des isochrones du manteau avec un fige de (163t + 87) M.A,
et (705 s 42) M.A. Des consequences possibles seront discutées.

HeckoJBbKO H30TOMHO-TEOXAMUYECKUX Pe3yJbTaTOB ¥ IOPOGJEeMH OCHOBHHX MarmMaTUTOB CpemHEro
Erpomn

Peswome

VccaemoBaHe M30TONOB CTPOHIMA (BKIOYMTENHHO COJEDPRaHMe DPYOUIUA M CTPOHIWMA) OCHOBHHX
TopoZ, ¥ KepaTodWpoB HavaJbHOR cTammu Bapucimickoit oporeHesm PenorepuuHckoit ¢ Caxco-
TOPHHI'CKOl 30H, KAK M TPETMYHHX 6a3aIbTOB ¥ (OHOJUTOB OGCYRNANTCA 3aHOBO (NaHHHe [M-
JoT ¥ np. I98I, kak u MNpeftdbep u ap. 1980 r.). T'mcTorpaMvMH HaAYaJBHHX 3HAYEHU# CTPOH-
A (KO BPEMEHH OCTAHOBKM ¥ 3ACTHBAHAA MarMH) MOKA3HBANT CKOIUIEHMA 3HaueHuft, coor-
BETCTBYDIX OGETHEHHOE KDYNHOMOHHHME JMTOPUJILHHMM 3JEMEHTaMU ¥ HeoGemHEHHOH 060JIOYKE.
B PenorepmmHckoit 30He, Ifie MpOGH B3ATH Ha PACCTOSHUM KUJOMETpa Ipyr OT Ipyra, 4 OyHK-
Ta COCT&BJ/DT H30XPOHY, XOPOMO OTpaxXawmad OCTAHOBKY @ BO3pacT MarMd B 360 MHJLIMOHOB
JeT, NMpU3HAK TOMYy, YTO CHCTeMa DyOupuit--cTpoHImi#t B aTUX Ompodax 3aMeHyTa. IIpoGH u3
CaKCOTwWPUHICKOR 30HH, PACHOJIOXEHH NaJleKo IpPyr OT Ipyra X o6pasywT QIBa JMHEHHHX pac-
NOJIOXKEHNA, MHTEPNPETUPYEMHX KaK M30XPOHH 060J0ukM Bo3pacToM (I63I+87 MUJMOHOB JIST)

n 705+42 mmu. Jer. OGCYENaTCA BO3MOXHHE BHBOJM.
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1. Einleitung

Im Rahmen einer umfassenden Bearbeitung basischer Magmatite Mitteleuropas, insbe~
sondere der DDR, sind auch isotopengeochemische Untersuchungen durchgefilhrt worden,
Die Ergebnisse der 18O-Untersuchungen bestdtigen wohl die Mantelherkunft dieser Basi-
te, zeigen aber teilweise betrdchtliche Beeinflussungen der 18O-Gehalte, die nach dem
Eindringen der Magmen in die Kruste bzw., bei deren Effusion auf der Oberfldiche (z.7,
submarin) und bei deren Erstarrung stattfanden und vormehmlich durch fluide Phasen
(HZO’ 002) vermittelt wurden, Die Abweichungen vom Mantelwert sind demgemdB8 bel den
jungen kratonalen Magmatiten (Mittel +7,6 %0) am geringsten, wesentlich stidrker bei
den subsequenten Magmatiten (Mittel +10,3 %0) und bei den Vulkaniten des initialen
Orogenesestadiums (Mittel +12,4 %o) am gréBten, wobei bei letzteren auch unverfdlsch-
te Proben mit Mantel- § '80-Werten unter 7,5 %0 durchaus vorkommen (ASTL u.a. 1974;
NESTLER, 1976).

Generell stellen sich 18O-Gehalte ein bzw, werden verdndert auf Grund von Iso-
topieeffekten, insbesondere durch Isotopenaustauschvorgidnge, die in Richtung auf ein
Gleichgewicht verlaufen, Ein v5llig anderer Mechanismus dominiert bei den meisten
radiogenen Isotopen; sie wachsen an durch den radioaktiven Zerfall des entsprechen-
den Mutterisotopes, die GrtBSe dieses Anwachsens hdngt von der Konzentration des Mut-
terisotopes, der Geschwindigkeit des radioaktiven Zerfalles (bestimmt durch die Zer-
fallskonstante A ) und der Zeit ab,

Daher war es besonders interessant, von diesen Basiten Sr-Isotopen-Bestimmungen
auszufithren und eine Sr-Isotopen-Systematik anzustreben, von denen hier berichtet
werden soll (PILOT u,a.; PFEIFFER u.a, 1980).

2. Anfidngliche Sr-Isotopenverhdltnisse; ihr Vergleich bei Basiten unterschiedlicher
tektonischer Position

Da das Platznahme-Alter von Initialiten und Gesteinen der Subsequenzperiode gut
belegt ist, bestand hier primdr nicht die Absicht, Proben fiir mdglichst gut gesicher-
te Isochronen zu gewinnen und zu verwenden; vielmehr kann aus dem gemessenen (also
heutigen) 8'7Sr/868r, dem bekannten Alter und den gemessenen Rb- und Sr-Gehalten das
anfédngliche 87Sr/ Sr-Verhdltnis berechnet werden und zur Charskterisierung der Genese
herangezogen werden, Es ist bekannt, daB die Sr-Isotopenverhdltnisse sich im Mantel,
ausgehend vom anfidnglichen 87Sr/BGSr = 0,69898 (BABI), auf Grund des niedrigen Rb-Sr-
Verhdltnisses (0,03) im Laufe der Erdgeschichte viel langsamer entwickeln als in der
Kruste mit einem nahezu zehnmal grtBeren Rb/Sr-Verhdltnis (Abb, 1). So nehmen wir bei
Werten kleiner 0,706 eine Mantelherkunft, bei grtBSeren Werten eine Krustenherkunft an,
Allerdings sind BROOKS, JAMES und HART (1976) auf Grund von Ergebnissen sogenannter
Mentelisochronen der Meinung, daB8 in Folge von Heterogenitdten im Mantel teilweise
Verte bis 0,712 anzutreffen sind,

Bei der Berechnung von anfidnglichen B',Sr/BGSr-Wer't:en muB man allerdings die Proben
als geschlossene Systeme nach der Platznehme voraussetzen, Dies ist eine kritische
Voraussetzung, zeigen doch die 18O-U'ntersuchungen betrdchtliche Abweichungen von den
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Bild 1:

Schematische Darstellung der Entwicklung
des 87Sr/868r in Mantel und Kruste im
Laufe der Erdgeschichte. Das Rb/Sr-Ver-
hdltnis ist in der Kruste (mit ~ 0,3)
viel groBer als im Mantel (mit~0,03)

Bild 2:

Anféngliche (87Sr/868r)O-Verhﬁltnisse
von kratonalen (tertidren) Basiten des
Erzgebirges und der Lausitz sowie von
initialen Basiten des Saxothuringikums
und des Rhenoherzynikums (Werte aus
PILOT u.a. (1981) sowie PFEIFFER u.a.
(1980)).

Bild 3:

Isochrone und andere Punkte von Basiten
im Rhenoherzynikum. Mit eingezeichnet
ist eine nicht gesicherte "Isochrone"
von Keratophyren, deren Punkte weit
rechts auBerhalb dieses Diagramms lie-
gen (Werte aus PILOT u.a. (1981) und
PFEIFFER u.a. (1980)).

Bild 4:

2 mogliche Rb-Sr-Mantelisochronen
von Basiten des Saxothuringikums
(Werte aus PILOT u.a. (1981)).
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Mantelwerten, Auch fir Strontium ist ein Austausch zwischen dem Meerwasser und dem Ge-
stein am Meeresboden bekannt (MUEHLENBACHS und CLAYTON 19763 McCULLOCH u.a., 1980),
er diirfte jedoch von geringerem Grade sein,

Die anfiénglichen (87Sr/868r)° (Platznahme) wurden berechnet gemis

86, 86 86
Sr/, Sr gem. Sr

wobeil fiir das Rhenoherzynikum ein Platznahmealter von 370 Ma und fiir das Sexothuringi-
kum ein solches von 360 Ma angesetzt wurde ( A = 1,39 . 1011 e~ 1), Fur ate jungen
kratonalen Basite sind die Korrekturen bei Verwendung eines mittleren Alters von

30 Ma i.A. unbedeutend., :

Eine vergleichende Darstellung der anfidnglichen (87Sr/868r)°—Werte von initialen
Basiten des Saxothuringikums, des Rhenoherzynikum und kratonaler Basite des Erzgebir=-
ges und der Lausitz zeigt Abb, 2. Im Vergleich zu den kratonalen Basiten iiberrascht
beim Rhenoherzynikum und Saxothuringikum ein relativ breites Spektrum. Insoferm
dhnelt - rein formal gesehen - dieses Bild demjenigen der 18O-Werte. Bei genauerem
Zusehen scheinen sich jedoch (- die Probenzahl ist noch relativ gering -) sowohl im
Saxothuringikum wie im Rhenoherzynikum zwei H#ufungspunkte herauszukristallisieren,
eines bei 0,7033 und eines um 0,7048, widhrend die hoheren Werte geringer gruppiert
oder einzeln vorkommen, Die kratonalen Basite hingegen bewegen sich praktisch nur
zwischen diesen beiden Hdufungspunkten, wobei die Rdnder auch betont erscheinen,

Eine erste, einfache Deutung fiir diese beiden Hiufungspunkte wire folgende: globale
Untersuchungen mit dem Mutter-Tochter-System Sm-Nd ergaben, daB wir im Erdmantel eine
Region - den sog. ozeanen Mantel (entspricht der “low velocity" Zone) - haben, die an
groBionigen lithophilen Elementen verarmt ist und die Quelle der Mittelozeanen Riicken~
basalte (MORB) darstellt (WASSERBURG, DE PAOLO 1979). Demgegeniiber sind tiefere Zonen
des Erdmantels nicht verarmt und entsprechen sogar hinsichtlich des Sm/Nd-Verh#ltnis=-
ses einer chondritischen Zusammensetzung, so daB man hier von einem einheitlichen
chondritischen System sprechen kann, Die kontinentalen Flutbasalte weisen eine Nd-
Isotopenzusammensetzung auf, die einem solchen einheitlichen chondritischen System
entspricht (DE PAOLO und WASSERBURG, 1979); aber auch die Quelle von Kimberliten ent-
spricht einem solchen System im Nd-Isotopenverhéltnis und damit auch im Sm/Nd-Verhdlt-
nis (BASU, TATSUMOTO, 1980), Hinsichtlich des Rb-Sr-Systems kann man infolge der Auf-
nahme von Rb bei der Bildung des Erdkernes im tieferen Erdmantel nicht von einer
chondritischen Zusammensetzung sprechen, wohl aber von einem einheitlichen Reservoir,
bei dem das Rb/Sr-Verhdltnis gegeniiber der chondritischen Zusammensetzung erniedrigt
ist., Nachdem man fiir ozeane Magmatite eine relativ gute Korrelation zwischen deren
Nd- und Sr-Isotopenverhdltnissen gefunden hatte, konnte man die heutigen Sr-Werte fiir
das einheitliche Reservoir von den gut gesicherten Nd-Werten ermitteln. Es ergibt sich
fiir das einheitliche Reservoir fiir heute

(9731-) = 0,7045 bis 0,T050 (2)
86
Sr ER
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" wdhrend MORB

875y = 0,7025 bis 0,7030 (3)

86
Sr/ morB

aufweisen, (Dazwischen liegen ozeene Intraplatten-Inseln)., Diese Werte #hneln aber

den beiden Hdufungspunkten der Initialite vom Saxothuringikum und vom Rhenoherzyni-
kum und in etwa auch denjenigen der jungen Basite. Es erhebt sich demit die Frage,

ob hier bei diesem Magmatismus beide Mantelbereiche in irgendeiner, vielleicht in-

direkten, Weise beteiligt sind.

Es bleibt dann die Frage offen, ob die htheren 87Sr/BGSr-Werte der restlichen
initialen Basite die Verhdltnisse ihrer Mantelquelle widerspiegeln oder eine kru-
stale Beeinflussung erfahren haben,

Eine krustale Beeinflussungdes Sr-Isotopenverhdltnisses haben aber sicher die
sauren Vertreter der Initialite (Keratyphyre, Quarzkeratophyre, Quarzporphyre) er-
fahren; die nach (1) errechneten anfinglichen (87Sr/ Sr)o-Werte liegen viel niedri-
ger, z,T, wesentlich unter dem BABI-Wert von 0,69898, was nach allen bisherigen Er-
fahrungen an Material unseres Planetensystems nicht vorkommen diirfte.

Hinsichtlich der Jungen kratonalen Basite ist recht interessant, daB von fiinf
dieser Proben auch 6180-Werte vorliegen, die sich von 6,2 bis 9,7 erstrecken. Je-
doch haben die hohen 6180-Werte von +8,4 und +9,7 keine erhthten 87Sr/8 Sr-Werte
(0,7041 und 0,7042); es ist also bei diesen Proben keine Beeinflussung des 87Sr/eGSr
zu erkennen,

3. Ansdtze zur Rb-Sr-Systematik

Es ist bereits darauf hingewiesen worden, daB die hier untersuchten Proben nicht
mit dem Ziel herausgesucht wurden, die Voraussetzungen fiir das Zustandekommen von
Isochronen zu erfiillen (gleiches anfiéngliches 87Sr/ 6Sr, unterschiedliches Rb/Sr, Je
geschlossenes System fiir Rb und Sr). Dennoch ist es instruktiv, die Proben in ein
87Sr/eGSr gegen 87Rb/BGSr-Diagramm einzutragen,

Die Proben des Rhenoherzynikums stammen aus dem engbegrenzten Gebiet des Elbinge-
réder Komplexes., Zwel Spilite, ein Kalispilit und ein Mikrosyenit zeigen eine auBer-
ordentlich gute lineare Anordnung., Sie sind gleichzeitig die unteren Grenzpunkte des
Punktfeldes. Als Isochrone aufgefaBt ergibt sich ein Alter von t = 360 + 14 Ma, was
innerhalb des Fehlerbereiches das stratigraphisch ermittelte Alter (Eifel-Givet ~
365 Ma) sehr gut trifft., Dies weist darauf hin, daB diese vier Proben nach ihrer
Platznahme filir Strontium und Rubidium geschlossen geblieben sind und zur Zeit der
Platznahme dasselbe 87Sr/aGSr gehabt haben, Man kann am einfachsten annehmen, daB
diese Proben mit Meerwasser kein Strontium ausgetauscht bzw, vom Meerwasser kein
Strontium aufgenommen haben, da das damalige Ozeanwasser ein Strontium mit etwa
8751/865r ~ 0,708 hatte. Diese Proben haben ein anféngliches (87Sr/865r):° von 0,7034
¥ 0,0002,ein Wert, der nahe dem Verhdltnis des verarmten Mantels liegt.
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Flir die Proben, die oberhalb dieser Isochrone liegen, kann die Moglichkeit des Aus-
tausches oder der Aufnahme von ozeanem Strontium nicht ausgeschlossen werden: die an-
fédnglichen (87Sr/868r)O variieren von 0,7046 bis 0,7085, iibersteigen also das damalige
Ozeanwasser-Strontium nicht., Sie zeigen auch nicht eine so strenge lineare Anordnung,
die einem &hnlichen Alter entspricht., In diesem Falle wilirden allerdings die dem unver-
armten Mantel entsprechenden Proben nur einen zufdlligen Grad des Austausches mit
Ozeanstrontium darstellen., Eine Alternative dazu bestdnde darin, daB diese Proben
weitgehendst die Strontiumisotopenzusammensetzung behalten haben, teilweise dem ver-
armten, teilweise dem unverarmten Mantel entsprechen, der Rest aber von angereicher-
ten Partien des Mantels herstammt, Die Voraussetzung fiir das Zustandekommen einer
Isochrone, ndmlich die Strontiumisotopenhomogenisierung bei der Platznahme, ist hier
nicht gegeben.

Ndhere Auskiinfte zu diesem Problem diirften 5180-Werte an denselben Proben brin-
gen, die noch nicht vorliegen; spdter auch Sm-Nd-Untersuchungen als Ergdnzung zu den
Rb-Sr-Bestimmungen an denselben Proben,

Fiir die Keratophyre und Quarzkeratophyre ist die Annahme einer stédrkeren Stdrung
wohl unausweichlich: drei Punkte sind linear angeordnet, die vierte Probe liegt weiter
ab, Ein sich ergebendes Alter von 225 + 22 Ma liegt weit nach der Platznahme am Ende
des Zechsteins. Eine befriedigende Deutung dazu liegt noch nicht vor,

Die Proben des Saxothuringikums liegen rdumlich wesentlich weiter auseinander als
diejenigen des Elbingerdder Komplexes, So ergaben sich hier auch nicht lineare Anord-
nungen, die echte Isochronen der Platznahme darstellen kdnnten, Vier Quarzkeratophyre
und ein Quarzporphyr liegen recht gut auf einer Geraden, die aber mit einem sich er-
gebenden Alter von 268 + 16 Ma an das Ende der variszischen Orogenese riickt; diese
Proben erscheinen also auch hier - dhnlich wie im Elbingerdder Komplex - wesentlich
jlnger als das Platznahmealter, Bezeichnenderweise ergeben auch hier die basischen
Proben mit den geringsten 87Sr/863r—Werten keine der Platznahme entsprechende Iso-
chrone, was jedoch im groBSen Probenabstand (in der GroBenordnung von 100 km) begriin-
det sein mag,

4, Das Problem der Mantelisochronen (Mantelisochronen oder Mischungslinien?)

Der groB8e Probenabstand erlaubt jedoch eine andere Aussagemiglichkeit, die hier
insbesondere an den Proben mit den hochsten 87Sr/868r-Werten deutlich wird, Dabei .
miissen wir allerdings - wenigstens fiir diese Basite - eine Beeinflussung des Rb-Sr-
Systems nach der Platznahme ausschlieBen (und weitgehendst auch davor).

Die am weitesten links liegenden fiinf Basite liegen relativ gut (wenn auch unge-
nauer als die Punkte der echten Isochrone des Elbingerdder Komplexes) auf einer Ge-
raden, Als Isochrone aufgefaBt ergibt sich ein Alter von 1630 + 87 Ma, ibersteigt
also bei weitem das Platznahmealter, Eine zweite solche Pseudoisochrone ergibt ein
Alter von 705 + 42 Ma (Abb, 4), BROOKS, JAMES und HART (1976) haben solche Pseudo-
isochronen, die sowohl im ozeanen wie im kontinentalen Bereich vorkommen, als Man-
telisochronen gedeutet, Das heit, daB8 diese Mantelisochronen Ereignisse im Mantel
selbst datieren oder doch Einblicke in diese gewdhren,
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Die Auffassung als Mantelisochronen impliziert einige Gegebenheiten:

1. in einer bestimmten Mantelregion ist vorgédngig zum Magmatismus, der zur
Forderung und Platznahme der spédter beprobten, erstarrten Magmen flihrte,
ein ProzeB abgelaufen, der zu einer Homogenisierung des 87Sr/8 Sr gefiihrt
hat (wenn dies vorher nicht schon der Fall gewesen ist)., Gleichzeitig
entstehen in den Unterbezirken dieser Region unterschiedliche Rb/Sr-Ver-
hdltnisse, wodurch sich unterschiedliche Strontiumisotopenverhédltnisse
mit der Zeit aufbauen konnten; die Unterbezirke sind also in dieser Hin-
sicht geschlossene Systeme,

2, Durch den Magmatismus sind verschiedene solche Unterbezirke angezapft und
mobilisiert worden, die Magmen sind in verschiedenen Kandlen hochgestiegen
und haben sich auch bei der Platznahme nicht gegenseitig beeinfluBt, so daB
die im Mantel gewachsenen Strontiumisotopenverhdltnisse nicht verfdlscht
oder gar homogenisiert wurden., Dieser Magmatismus verhilft uns also zur
Beprobung dieser Mantelregion,

Die hier gefundenen linearen Beziehungen ktnnen als Mantelisochronen oder aber auch
als Mischungslinien aufgefaBt werden, In letzterem Falle wilirden sie keine Altersbe-
deutung haben, jedoch auch einen Prozef im Mantel widerspiegeln,

Zur Testung, ob eine Mischungslinie vorliegt, wurden die Rb-Gehalte gegen die Sr-
Gehalte aufgetragen: eine Mischung unterschiedlicher Komponenten miiBte ja auch in den
Elementgehalten zu linearen Anordnungen fithren, Jedoch ergab sich fiir die dltere Iso-
chrone nur ein Punkthaufen und fiir die jlingere auch keine klare lineare Anordnung.
Dies bestdtigt die Auffassung, daB wir hier Mantelisochronen vor uns haben, Weitere
Einblicke diirften U-Pb-Untersuchungen an denselben Proben erbringen: sie miiBten ja
zumindestens dhnliche Alter zeigen.

Die dltere Mantelisochrone mit 1630 Ma hat ein anféngliches (87Sr/868r)° von
0,7024 + 0,0002, Das ist nahezu der Wert des nichtverarmten Mantels vor 1600 Ma
(0,7026); das wiirde bedeuten, daB damals die betreffende Mantelregion sich aus dem
Bestand des nichtverarmten Mantels aufgebaut hat,

Bei der jlingeren Mantelisochrone ist der anfédngliche Wert 0,7027. Zu dieser Zeit
wies der unverarmte Mantel einen Wert von 0,7038 auf, Der demgegeniiber niedrigere An-
fangswert weist auf eine Herkunft oder doch wenigstens auf einen EinfluB aus dem ver-
armten Mantel hin,

Dieser Unterschied kann mit der Entwicklung des verarmten Mantels zusammenh&éngen,
worauf jedoch an dieser Stelle nicht weiter eingegangen werden soll.
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M3oTomHu#t cocTaB CTPOHIMA B mopofiax Bofixapo-CHHBUHCKOTO OFMOJUTOBOTO Maccupa
ToarpHoro Yypasa

B. . BUHOTPAZIOB u M. M. RYSKAITE

Peswome

Bo Bcex 0e3 UCK/WYEHUA nopomax ofuoJMToB [losApHOro Ypaja pyOuIuidi-cTPOHLMEBHE CUCTEe-
MH B TOll MM UHOH cTemeHM HapyweHH. Hu3kue M30TONMHHE OTHOWEHUA CTPOHIMS GHJM OG-
HapyXeHH B OByX odpaslax 3HCTATUTOB, BHIEJEHHHX U3 rapulypru¥roB. ITOT fakT I'OBODUT
06 OYEHBH IAPEBHEM MOIEJELHOM BO3pacTe NpOTOBellecTBa OFMOMTOB (OKOJMO 3 MJIPT. JET).
V3oxpoHHH{l Bo3pacT rad6poumoB oueHuBaercd B 1,5 Mapm. Jer. ToHAMTH 06pas3’oBAMCh
MHOTO NO3JiHee rad6pouIOB NpM ABHOM yYacTUM cUaMYecKOro marepuana. Takum odpasom,
IoKasnBaeTCA NJMTEJbHAA U CJORHAA IBOJIOLMA MOpol ofuoJMTOBOI accouualmu.

a

Isotopic composition of Sr in the rocks of Wojkaro Sininsk
ophiolitic massiv of the Polar Ural

Summary

In all complexes of the Polar Uralian ophiolites association the Rb-Sr systems are
disturbed to some or other extent. Low isotopic ratios of strontium were revealed in
two enstatite samples from harzburgites. This fact speaks of a very old model age of
ophiolitic substance (about 3 md.y.). A series of gabbro samples defines the iso-
chrone which yields 1500 md.y. Tonalites were formed much later than gabbroids with
obvious participation of sialic material. In this way a long and complicated history
of the ophiolitic association rocks has been established.

Die Isotopenzusammensetzung des Strontium in den Gesteinen des Wajkaro-Sininsker
Ophiolith-Massivs, Polar-Ural

Zusammenfassung

Die Rb-Sr-Systeme sind in s@dmtlichen Gesteinskomplexen der Ophiolithassoziation mehr
oder weniger gestort. Fiir zwei aus dem Harzburgit separierte Enstatitproben wurden
niedrige Strontiumverhéltnisse (0.701) gefunden, die fiir ein sehr hohes Modellalter der
Ophiolithsubstanz (ca. 3 Md.a.) sprechen. Durch eine Serie von Gabbroproben wird das
Isochronenalter zu 1,5 Md.a. definiert. Die Tonalite wurden wesentlich spéter als die
Gabbros unter Beteiligung sialischen Materials gebildet. Damit wird eine lang andauern-
de und komplizierte Entwicklungsgeschichte fiir die Ophiolithassoziation nachgewiesen.
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Composition d'isotopes Sr dans les roches du massif ophiolitique Wojkaro Sininsk
de 1'Oural Polaire

R&sumbé

Dans tous les complexes (sans exception) les roches de 1l'association ophiolitique
de 1'Oural Polaire les systémes Rb-Sr sont troublées dans tel ou tel degré. Dans les
deux &chantillons de l'enstatite des harzburgites on a découvert de rapports iso-
topiques bas du strontium (0.701). Ceci montre 1'Age de modéle bien ancien du sub-
stance ophiolitique (3 md.a. environ). Une série des &chantillons gabbro a une iso-
chrone ayant 1'4ge de 1,5 md.a. Les tonalites sont formées plus tard sur les gabbro-
ides avec une participation évidente du matériel sialique. Ainsi on voit 1'établisse-
ment d'une histoire longue et compliquée du d&veloppement des roches du complexe
ophiolitique.

Boiixapo-CHHBHHCKMA MacCUB — ONMH “3 HaudoJiee NMpENCTABATEJHBHHX OGHMOJMTOBHX KOMILIEK-
COB Ha Tepputopay CoBeTckoro Cowo3a. B HEM COXpaHEHH HEHApYyUleHHHMA paspe3H GOJbMUHCT—
Ba Nopol accoluarmu. PacmoJaradch B MOJIAPHO! K/MMATHUYECKOHX 30HE MOPOIH MAcCHMBA JIOJDR~
HH OHJM OH B MaJoil CTeNneHu NOABEPraThCA XUMAYECKOMYy BHBETPUBAHUO. MaccuB NnpekpacHo
0OGHAXeH., 3HAUMTEJbHAdA MO MOWHOCTH 4acTh T'OPHOTO coopy®eHus IlojdapHoro Ypaja GHJa
cpe3aHa BO BpeMA MOCJENHEro oJiefeHeHWs. Bce 3TO MO3BOJAJO HANEeAThCA MOJY4YATH Hando-
J€e CBexie MOPONH MO CPABHEHMI C JDYTHMMM HPOABJEHHAMN OFHMOJMTOB.

AHAUCITMYECKaA MEeTomyukKa

/I3aMepeHus BeJNMCHh Kak N0 BAJOBHM TmpodaM, Tak U II0 MOHOMMHEDAJIbHHM (paKiMAM U3 HHX.
BaJoBHe NMPOGH OTGMPAMCh B PasMepe OKOJO 5 KI', APOGHJMCH ¥ KBAPTOBAMACH. XUMIYECKOE
pasJioxeHe Mpo6 BeJIOCh B CMECH KUCJOT HF U Hcwo, . XpoMaTorpadfuueckoe BHIEJEHUE

Rb ¥ Sr NpOBOIMJIOCH HA KATHOHATE AG 50x8 200-400 3JIOMPOBAHUEM COJIAHOH KUCJIOTOH.
Odmue fOHOBHE CONEPRAHMA COCTABAOT: BJA CTPOHIMA - 5+I Hr ¥ miaA pydumma - 0,5+0,IHr,

liamMepeHnsa .BeJuch Ha Macc-cnexkrpomerpe MAT-260 (@PT'). VsMepeHHOe 3HAueHWe OTHOMEHMA
875r/865r e araJdoHa E.a.A. cocrapisaer mo II ompemeJsenusm 3a Bpemsa ¢ 7.0I1.81
no 9.08.8I 0,7080540,00003 (95 % moBepUTEJBHHA MHTEpPBaX).
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YJIBTDPaOCHOBHHE TODOLH

3oTomHHE MCCJIeNoBaHNA MOKaSaml, YTO COBpPEMEHHHE pydn.unﬁ-crpommelaue CHCTEMH B YJIb-
TPAOCHOBHHX TIOpPOJiaX HapyUEeHH.

BasoBHEe NMpPOGH MMEIOT OYEHb BHCOKME M30TOIHHE OTHOMEHMA CTPOHLMA, B TO BPEMA KAk B MO-
HOMMHEDAJBHHX ¢PaKIMAX OHM HHXE. JTO ONMpENEeJEHHO TOBOPUT O 3arpA3HEHHMK MOpON pamuo-
TEHHHM CTPOHIMEM. JB30TOMHHE OTHOmMEHUA B BAJIOBHX MpodaX B HEKOTOPHX CJyYadX [peBHMAIT
sHaueHue 0.709, cBoilcTBEeHHOE CTPOHIMI MOPCKO# BOOH, YTO CBULETEJBCTBYET O KOHTaMu-—
HalMM X PAIMOTEeHHHM CTDOHIMEM KOHTMHEHTaJbHO! KOpH. BeposATHas MpUuKMHA 3aTrpA3HEeHuUi
CBA32HA C TMpolleccaMyl CEpPNEeHTMHM3AIMM MJM KOHTAMMHAIMU [0 MOBEPXHOCTAM MMHEDAJBHHX
3epeH.

[losToMy Bce MOHOMMHEpDaJIbHHE (JPaKIMM YJIBTPAOCHOBHHX NMOPON MOABEPra/mch YJbTPa3ByKO-
Boit o6padoTke B 2H coJaaHof kucJsorTe. Cumraercs, 4YTO BTOPMYHOEe (3arpAsHAlEe) BeWecTBO
MeHee MPOYHO YAEPRMBAETCA B MUHEpatax ¥ NMO3TOMY BHIUEJAUMBAETCA B TEPBYK OYepEeNb.

[lpy 3KCIIEpUMEHTAaX ¢ MOJIAPHOYPAJIbCKMMM MpodaMu B PACTBOP RECJOTH Nepexomuto oT I0 mo
40 % pyGumMA W CTPOHIMA, NMPX 3TOM B GOJBIMHCTBE CJIYYAEB M30TOIMHHE OTHOWEHAA 875,/86g,,

B OTMHTHX o6pasliax MOHMRAJMCH 10 CPABHEHMI ¢ HEOTMHTHMM. OfHAKO, ¥ Takad oG-
padoTKa He TapaHTMpyeT MOJHOTO MCKJ/IOUEHNMS KOHTaMIHMpYKLEro BellecTsa.

Ha puc. I mpuBefleHH pe3yJbTATH aHAM30B MUHEDPAJIOB, BHIEJEHHHX U3 XWJbBHHX BEGCTEDUTOB,
rapudypruToB U ONHOI'O odpasla JeploJsura. JUHUAMM Ha IpadiKe B KOOpIMHATaX 875y 868r
" Rb/Sr COEeOVHEeHH TOYKM, KOTOpHE OTBEYalNT MMHepaJaM OOHOI'0 odpasia. @opmaﬂﬁﬂo
HAKJOHH 3THX IPAMHX CaMHe pas3JMuHHe. JMHUA, K KOTODHE OTBEYalT MOHOMMHEDAJBHHM (pak-
IMAM X3 IaplLCYpruTOB M JepuoJmTa, Boollle MMENT OTpHUUIATeJBHHi HakJIOH. Bce 3aTo omnpene-
JIEHHO T'OBOPUT O HAapyWeHUM DYyGCuUINA-CTPOHLMEBHX CHCTEM B 3THWX MOpojax.

OzHako, HECMOTpPA Ha fABHHE TPU3HAKN B3aTrpPA3HEHAA YJbTPAOCHOBHHX IOpOJ, YHAJOCh OGHAa-
PYXATh HU3KNE M30TONHHE OTHOWEHUA B OBYX o0paslax 3HCTATATOB, BHIEJEHHHX U3 Iapll-
O6ypruta u Jepuomra. Tak, B odpasuax 666 y 651 M30TOIHHIE COCTAB CTPOHLMA OKAa3aJcA
0.701040.0005. '

TlosryYeHHHEe 0 SHCTATUTAM HM3KME M30TONMHHE OTHOWEHMS TOBOPAT 06 OYEeHb JpEeBHEeM BO3pa-
CTe 3TMX TOpOX. Mcxolsa U3 omHOocTAamuitHOf Mome/M PasBUTHS MAHTHK, BO3PACT O06pA30BaHMSA
BellecTBa OPMOJHTOBOTO KOMILIEKCA OKA3HBAETCA OKOJO 3 MIDH. JeT.

OCHOBHHE MODPOJNH

3yyasmice MOpPOMNH pas3HHX YacTeit ofMoJMTOBOI'O paspesa -~ radéépo ¥  rad6po~HOPUTH PaccJto-
€HHOI'0 TIal0po-runepCa3suTOBOI0 KOMILIEKCA # OuadasH MalkKoBOI'O KoMmiekca. [IOCKOJBKY MX
N30TOIMHHE XapaKTEepUCTHUKM OKasaMCh CXOJNHHMI, OHM DacCMaTpPUBATCA COBMECTHO. Pesyb-
TaTH U3YyYEeHMA OCHOBHHX MOpPON MNpeNcTaBjieHH HA pHC. 2.

HecmoTpss Ha meTporpafyyeckyl CBEXECTh GOJNBWMHCTBA M3YYEHHHX MOPON, OTMEYANTCA ABHHE
HapymeHHAs UX DYyOUAuii-CTPOHIMEBHX CUCTeM. /30TOIHHE OTHGIEHNA 875,/865, 3 raégpo-
npax Jexar B npemetax 0.7027 - 0.7050 mpu u3MeHeHMM Rb/Sr OTHOWMEHMA B HUX OT MEHb-
mx 0.00I jo 0.0I5 mpw colep®aHmm CTPOHmMA B HuXx oT 80 Jo 340 MRr/T.
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Hadmomaemue GoJbmye BapuarUym B M30TOMHOM COCTABE CTPOHIMA HE COOTBETCTBYWT CTOJB
HU3KNM OTHOWNEHMAM Rb/Sr B GOJLIMHCTBE W3YYEHHHX 0Gpa3lOB.

Ha pc. 2 OTYET/MBO BMIHO, UTO BCE TOYKH B KoopmmHarex ©7sr/®%sr gz Ru/sr
pasmeJAnTCA Ha IBe IpynmH. O6pasl, iMeplpe 6oJee BHCOKAE OTHOWMEHMA, pacloJaranTca

B JeBoit BepxHeit wacTu rpaduka. [0 HUM ABHO HEJb3A MPOBONUTH HUKAKUX BO3PACTHHX Olle-
HOK - OyHKTUpHAasA JMHUA Ha rpafuke, KOTOpasg OT'DAHUYXBAET 3Ty IDPYyNOy TO4YEK, UMeeT
HaKJOH, OTBevaouuit yCJIOBHOMy BO3pacTy CBHme 8 MJIpPX. JeT. JIpyrad 4acTh TOYEK Daclo—
JaraeTcs HUXe UM npaBee. MoxHO NMPENNOJIOXATH, UTO Bce OTOGPAHHHE O6pa3lLH IpelcTaB-
JIFIOT TOPOJH, KOTOPHE B Da3HOil CTEeNeH!M NONBEPIVIMCH U3MEHEHUAM ¥, COOTBETCTBEHHO, INpa-
BHE M HEXHME TOYKM OTBEYANT HauUMeHee N3MEHEHHHM MopofaM. 3T TOUKM aNNpOKCEMUPYDTCA
mpsMoit, oTBevawmeil Bo3pacTy okoJo I,5 MIpH. JieT NpY HAYaJIbHOM OTHOMEHUX 87Sr/8 Sr

= 0.70265. EcTecTBEHHO, 4YTO HANEXHOCTBH OINpeleJeHUd BO3pacTa M0 TaKOMy MaJo NpUrom-
HOMy IJIA neJieft TaTmpoBaHMs marepuaJty (B CUJIy OYeHb HM3KMX Rb/Sr oTHOmeHuit 1 Bepo-
ATHOCTY KOHTAGwMHAlUMK) He BeJUKa. [J09TOMy BakXHO OHJIO BHACHATH, KaKne U3 MUHEDAJOB
rad6pouIOB OKa3aMch Hamdojee YCTOAUMBHEMM M, BO3MOXHO, COXPaHUJM CBOM IIeDBMYHHE Xa-
PaKTEepUCTUKM. B HEKOTOpHX cJydYaaX UMM OKasalCh IMPOKCEHH. Kax BUIHO U3 rpaduka puc.
2, TOYK#, COOTBETCTBylUME 3TUM OUDOKCEHaM, MONaNawnT Ha Ty Xe MNpAMyl, TeM CaMHM yBeJM-
YuBasA NMPABOMEPHOCTH ee BO3DaCTHO} MHTepIpeTalmu.

OIHa ¥M3 TOYEK MOJyYeHHO# M30XpoHH (06p. 6I14) NPUHAIJIERAT Auacasy MatKoBOI'O KOMILIEKCA.
JTO OGCTOATEJHCTBO MOXET YKA3HBATh Ha I'eHETMYECKOe POICTBO BemecTBa IaCCpOMIOB U
IaKOBOT'O KOMILIEKCA.

ToHa/mTH

V3oTOmHH] cocTaB CTPOHIMA B M3YyYaeMHX MOpOJax OYeHb ONHODOIEH — OTHOWEHHe 875,/865y,
B HuX KoJedsercAa B mpegesax 0.704I3 - 0.70475 npu M3MeHEHMM OTHOllEHMA Rb/Sr B
Hzx oT 0.00I nmo C.047. Hukakoit KOppeJIAIMM MERLYy COOTHONEHUAMA  Rb/Sr u

875y 865y [0 BaJIOBHM Tpo6aM TOHAJMTOB HE HalJmnaeTcH.

AHaUM3 MOHOMMHEDAJBHHX ¢pakimit u3 o6p. 615 (mraruokias, GMOTHT ¥ amfucoJ) B COUYETaHMM
C BaJOBO# mMpodoit maer Maoxpong B 400+ IO mm. Jer (puc. 3). HavarpHOoe OTHOmEHME M30-
TOMOB CTPOHLMSA B npode(87Sr/8 Sr)0 = 0.70385+ 0.00020. Bum3xmii k 3TOMy BO3pacTy
ToJIyueH M QIJA odpasna 613 mo amiudoJy ¥ BaJoBoit npode. HauaibHOe OTHOmEHME M30TONOB
CTPOHIMA NJA TIPOoGH 613 —(87Sr/863r)o = 0.70410 + 0,00010

TaxkuM o6pasoM, pe3yJbTATOM U3Yy4YeHUA TOHAJMTOB ABIAETCHA, BO-NEPBHX, OTCYTCTBHE KOD-
PEJALMOHHHX 3aBUCHMOCTeil B M30XPOHHHX KOODAMHATAX JJIA 06pasloB BaJOBHX NPo6 ¥, BO-
BTOPHX, CYMECTBOBAHME IBYX M30XPOH [0 MOHOMMHEDPAJBHHM NpodaM ¢ O/mM3KuMyi (MEepeKpH-—
BalKMMMIACA) SHAYEHNMAMA BO3pacTa U C GJM3KMMM HAYAJIBHHMA OTHOmMEHMAMA. IlepBMYHOE OTHO-
lleHne M30TONOB CTPOHIMA B ToHaymTrax (0.70385 u 0.704I0) 3HAQUMMO BHIIE CPEHETO OTHO-
memng  O'sr 8‘_"Sr B raddpounax maccumpa 400 mim. Jer Hasanm (0.7030). 1A omeHkm
OTHOMEHNA S Sr B raddpoumax MH MCIMOJH30BaJM HayalbHOE OTHOMEHHE NSOXPOHH IO
radopo (0.70265) m mpuHA/M OTHomeHMe Rb/Sr = 0.0I. 3T pas/MIEA B UBOTOMHHX OTHO-
MEeHAAX CTPOHIMA B radopouuax ¥ TOHAMTAX CBULETEJbCTBYeT, UTO B Mpollecce 06pas30BaHEA
TOHMTOB YYacTBOBaJ MaTepmaJ craMueckoll kopH. Ha To e ykasHBaeT U Xopomas KOppeJd—
IMA A30TOMHOTO COCTABA CTPOHIEAA U KHCJODOJA IO BAJOBHM IpodaM o0pa3lioB TOHAJMTOB
(pn9. 4).
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3aRJIYEeHnE

[loy9eHHHe PEe3yJBTATH 110 CONEPKARUAM DYSHOMA ¥ CTPOHLMA B THopojax ofuoJmMTOoBo# acco-
onain Botkapo-CHHBMHCKOTO MaccHBa HaldT BO3MOXHOCTD CYMTATH T'MIepGasuTH U radepo
MPOM3BONHHMM BelwlecTBa NeIIeTUPOBaHHO! MaHTHM, CXONHO#, NMO-BUAMMOMY, C BellecTBOM
CPEIMHHHX OKEaHWYECKUX XpeGToB. U30TOMHHE RAaHHHE NOATBEPRIANT MHOTOCTANUHHOCTEL U
IJMATEeJbHOCTh (OPMMPOBAHMA KOMILIeKca. Bpema odpa3oBaHuA radGpoufiOB OLEHHBAETCA B

1,5 wipg. JeT. YIbTPAOCHOBHHE MOPOJH MacCHBa JpeBHEe X He MCKJIOUYEHO, YTO BpeMA MaH-
rufiroft muddepeHumamu, B pesyJbTaTe KOTOPO} BOSHUKJIO HCXONHOE BelleCTBO OFMOJMTOB
llosapHoro Ypata, mocturaeT 3 MIph. JeT. Ha 8To ykasHBAaWT HU3KAE MB0TOMHHE OTHOWEHUA
CTPOHIIAAA, OGHApyXeHHHE B HEKOTODHX odpaslax runepGasuToB.

Cyna mo GoJBIOMYy OTPHBY BO BpPEMEHH U TMEDPBUUHHM OTHOUWEHWUAM CTPOHLMA, TOHAMTH Boitkapo-
CHHBMHCKOTO MacCHBa He SABJANTCA NMPAMHMMEA NMPOW3BOIHHMY MaHTHitHOro BemecrtBa. OHM, NMO-BA-
IMMOMY, TPEJCTaBJANT COGO#t pe3yJbTAT BTOPMYHOTO NMPEOGPA30BaHMA OCHOBHHX TOPON OGHO-

JETOBOTO KOMILIEKSA C HEKOTODHM NPHBHOCOM CHAJMYECKOTO BemecTBa M MOXET GHTh XapakTe-

pusyer Inpoluecc MOPMAPOBAHUA KOHTMHEHTAJBHO! KODH 3a cueT NOPOJ KOPH CUaMUYEeCKOIO
TANAa.

TloslyueHHHe pe3yJBTATH He NPOTHBOpEYAT OMyGMFOBAHHHM NAHHHM 10 ODYTMM O(HOJIATOBHM
MaccmBaM MHpa.

YIbpTpaGasuTH M CBI3aHHOE C HMM XPOM-HHMKEJBbMATHETHMTOBOE OpPYIEHEeH¥e B pailoHe rop.
ApmuHo (lleHTpasBHHEe POROIH,
BoJrapns

K. KOJYEBA 1 M. EEJASKOBA-NAHAMOTOBA D
Peszwnme

B mecrtpoi# moxemdpuitickoit Meramopduuecko#t cepmu B paifoHe rop. ApmuHo (lleHrpasbHHEe Po-
Iom, BoJrapms) ycTaHOBJEHH YJABTPAGa3MTH B GYNMHAXHHX CTPYKTypax, MeTamopdo3wpoBaH-
HHe B ambudosmToBOft fam@u. B MX KOHTakKTax ¢ Mpamopamyi YCTAHOBJIEHO MArHETUTOBOE OpYy-
IeHeHre IByX THUMOB. [lepBHit TMI BMelleH HENOCPENCTBEHHO B yJAbTpadasuTax C IOcJeIoBa-
TeJBHHM U3MEHEHKEM B CTOPOHY KOHTAKTa CUJMKATHHX MMHEpAJOB: OJMBUH + OPTOIMMPOKCEH —+
OJMBHH + QPTOMMAPOKCEH + AKTHHOJMT -» OPTOIMMPOKCEH + aKTUHOJMT -= pOTroBas OOMaHKa.
Bropoft TMN OpYZEHEHMA YCTAHOBJIEH B JMCTBEHMTAX, 006pas0BaBmMXCA INIABHHM o4pasoM 1o
yJabTpadasuToM. B pylax KpoMe MarHeTUTa y4YacTBYWT B IeDEMEHHHX KOJMYecTBax KapGOHATH

U KBapl (XaJjmeioH). Marhetur, OCHOBHOY DYIHHI MAHepasJ oGOMX T'pynn HapareHes, OTJM4Ya-
eTCcA OJHOBPEMEHHHM cojepxaHueM Nio (0,88 - 3,47 %) u Cr203 (5,30 -~ 13,69 %), MOBHIIEH-
HHM MnO X CoO , NMPUCYTCTBMEM Zn0O ¥ CIOPAmUYHO - PbO . B pymax cepa mpakTHYeCKu OTCYyTCT-
ByeT. lI3yueHH u3uveckne cpBoiicTBa MarHeTuTa. I'eHe3UC OpYyIEHEHUA NOKA He BHACHEH.

I)Coimﬂcxnﬁ yHuBepcuTeT "Kmment Oxpunckmit", I000 Codmsa
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Ultrabasites and connected with them mineralizations of Cr-Ni magnetites
in the area of Ardino (Central Rhodope Mountains, Bulgaria)

Summary

Ultrabasites in boudinage structures, metamorphosed into amphibolite facies have
been found in the Precambrian metamorphic series in the area of Ardino (Central Rhodope
Mountains, Bulgaria). Along their contact with the marbles magnetite ore mineralization
of two types has been distinguished. The first type, being in the ultrabasites, shows
a sequence of alteration of the silicate minerals towards the contact as follows:
olivine + orthopyroxene —- olivine + orthopyroxene + actinolite — orthopyroxene +
actinolite — hornblende. The second type of ore mineralization is genetically asso-
ciated with listvenites formed mainly in ultrabasites. Besides magnetite, varying
quantities of carbonate minerals and quartz (chalcedony) have been established in the
ore bodies. Magnetite, the only ore mineral in the two paragenetic groups, contains
simultaneously NiO (0,88 - 3,47 %) and Cr203 (5,30 = 13,69 %), higher quantities of
MnO and CoO, some ZnO and PbO- sporadically. Sulphur practically lacks in the ores.
Physical properties of magnetite have been paid particular attention. The ore minerali-
zation origin is not clear yet.

Ultrabasite und mit diesen verbundene Cr-Ni-Magnetit-Mineralisationen
im Gebiet von Ardino (Zentralrhodopen, Bulgarien)

Zusammenfassung

In der bunten priékambrischen metamorphen Serie im Gebiet von Ardino (Zentralrhodopen)
wurden boudinierte Ultrabasite gefunden. An deren Kontakten mit Marmoren kommt Magnetit-
Mineralisation in zwei Typen vor. Die Mineralisation des ersten Typs ist unmittelbar
in den Ultrabasiten eingeschlossen und zeigt folgende Anderung der Silikatparagenesen
in Richtung auf den Kontakt: Olivin + Orthopyroxen —= Olivin + Orthopyroxen + Aktino=-
lith — Orthopyroxen + Aktinolith -—- Hornblende. Der zweite Mineralisations-Typ wurde
in Listweniten festgestellt, die sich im allgemeinen nach den Ultrabasiten gebildet ha-
ben. Im Erz findet man auBer Magnetit unterschiedliche Mengen von Karbonaten und Quarz
(Chalzedon). Charakteristisch fiir den Magnetit, das Haupterzmineral beider Paragenesen
sind NiO-Gehalte von 0,88 bis 3,47 M.-%, Cr203-Gehalte von 5,30 bis 13,69 M.-%, erhdhte
MnO- und CoO-Gehalte, die Anwesenheit von ZnO und manchmal von PbO. Das Erz enthdlt prak-
tisch keinen Schwefel. Die physikalischen Eigenschaften des Magnetits wurden untersucht.
Die Genesis der Mineralisation ist noch nicht geklart.

Les roches ultrabasiques e des mineralisations de Cr-Ni-magnetite
dans la region d'Ardino (Rhodopes centrales, Bulgarie)

R&sumbé

Dans la série métamorphique varibe d'fge précambrienne au région d'Ardino (Rhodopes
centrales, Bulgarie) sont établies des roches ultrabasiques sous forme des boudins.
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Leurs contacts avec les marbres incluants montrent deux types des minerais de magnétite.
Le premier type, développé sur les roches ultra-basiques s'accompagne d'un changement
successif des minéreaux silicatés vers le contact: olivine + orthopyroxéne —= olivine +
orthopyroxéne + actinolite —= orthopyroxéne + actinolite —- amphibole. La deuxiéme
mineralisation est &tablie dans les "listvénites", formées surtout au compte des ultra-
basites. Les minerais de cet type sauf de magnétite comprendent encore des carbonates
ferrifdres et de quartz (calcédoine). La magnétite, le mineral dominant pour les deux
paragendses, se caractérise par la teneur en NiO (0,88 - 3,47 %) et en Cr205 (5,30 =
13,69 %), par les teneurs &levées en MnO et en CoO, aussi bien que par la présence de
Zn0 et parfoit de PbO. Dans les minerais la soufre pratiquement absente. Certains
données sur les propriétés phisiques de la magnétite sont aussi estinfes. La gendse de
la mineralisation magnétitque n'est pas encore expliquée.

JcTaHOBJEHHHE XPOM- M HMKeJbCOJAEpRallie MAaTHETHTOBHE ODYNEHEeHHWsA B paftoHe rop. ApIMHO
(lenTpasbHue Pomonw, BoJrapus) MpuypodYeHHHe K MepudepuuyecKHM 30HaM YJAbTPacasnuTOBHX
TeJ B MX KOHTAKTaX C MpaMmopamu, NMpeICcTaBOT ONpelieJIeHHHit MHTEpec Kak cBOoeoSpasmeM
XAMMYECKOTO COCTaBa OCHOBHOT'O DYNHOTO MUHepaJa, Tak M cBoefl reoJormyeckoft mosummeit.

BMewaiwmue opyleHeHne yJIbTpada3uTOBHE IOPOAH NPEICTABJEHH HeOOJIbLNMVG fitme- M CHJLIONO-
IOGHHMM TeJsami. OHM DACIMOJIORKEHH B GYIMHAXHHX CTPYKTypax cpely nopoll Pomomckoro mera-
MOpHUYECKOTO KOMILIEKCA, KOTODHIt B 3To#f WacTM paspesa OT/MUAeTCA NMECTPHM NeTporpadu-
YeCKNM cOCTaBOM. B paltoHe BcTpedalTcAd GMOTUTOBHE M IBYCJIONAHHHE THeficH, opTo- M mapa-
aMf G0 MTH ¥ OTHOCHUTEJIBHO XODPOWO BHIEpPXaHHHE MO MPOCTHUPAHMI MPOCJOAKM MpamMopoB. YJb-
rpada3nuTH, HEPEIKO BCTpedanuyecs IpyImamy HeOOJbUHX GJM3KO DPACMNOJOREHHHX TeJ, Mpel-
CTaBJANT, BEPOATHO OYIMHH KOIJa-TO CYIeCTBOBaBmUMX OoJiee KPYNHHX TeJ. ClexyeT OTMETUTH
GOJIBINYI0 "HACHWEHHOCTh" MONOGHHMA HedoJbuMMM TeJsJaMu MecTHocTell "Komapure" u oxpecT-
HocTH c¢. YyGpuka. PasMmepH OTHEJBHHX GYIMHMPOBAHHHX TeJ M3MeHA0Tcsa oT 50 - 60m mo
IvmHHOK ocZ 1 20 - 30m MO KOPOTKO# MO KPOXOTHHX TeJ, MOPAIKA HECKOJBKIX METPOB
(Zvr. I @ 2). HaudoJsee KpymHoe yJbTpadasuToBoe TeJo ¥y c. CBeTyJaka (300 x 60 m)

(¢ur. 3). B GOJBUMHCTBE CJy4YaeB yJIbTPAGA3UTOBHE TeJA I[eJWKOM MJM YacTHYHO OKDYXKEHH
MacCHMBHHMA MJIM MOJIOCYATHMU I'DAHATOBHMM OpTOaAMIMGOJMTamMy, NpemcTaBLIoLe COG0Kn H3Me-
HEeHHHe NepBUYHO IradCpoBHE NMOPOAH, MPOCTPAHCTBEHHO X I'€HEeTUUYEeCKM CBA3AHHHE C YJbTpa-
dasuramu. [lonoGHHEe aMPMGOJMTH BCTpPEYalTCA M OTIEJBbHO OT YJIbTPadasuTOB, B BHIE GHCTPO
BHKJMMHNBaOWMXCA JMH30BUOHHX TPOCJOEK cpeny IHeilcoB ¥ MpaMOpoB.

MuHepaslpHaA napareHesa MeTaMopfMYecKMX INOpPOXN, BMeuawlye yJIbTpacasuTH, KK U caMi yJb-
Tpada3’suTOBHEe NOPOJH, CBUAETEJBCTBYT O TOM, 4YTO B II€JIOM BeCh KOMILIEKC NOPOX OHJ MOM-
BEPTHYT [POTPECCUBHOMY MeTaMOpfu3My B YCJOBHUAX CPEINHMX NaBjaeHUit ¥ TeMmmeparyp, NpUBen-
I¥e K Tpeodpa3oBaHm® B aMmfuco/mToBOR daumm. 370 CBHEETEJBCTBYET O GECCIHODHONi mpuHAam-
JIERHOCTHM YJbTpPadas’uTOB ADIMHCKOT'O DaifoHa K rpylne HamdoJiee APEBHUX ZOMETAMOPHRYECKHEX
YJIbTPAGa3NTOBHX NMpOABJEHM#, BCKPHTHE Ha TeppuTopun BoJsrapnu (Xessaskosa-llaxaitorosa,

u mp., I977). 3arponyBmmit ux merTamopd#am B amdmO0MTOBONK (amuy NMpUBEJ K TOYTH NOJHOM
IeCEepNeHTHHU3AIMA, K (OpPMUPOBaHM ycTodumBolfl MIHepasbHOA accoLMam@y BKJ/NYAKIYH OJMBAH,
OPTOIMPOKCEH ¥ TPEMOJMT-aKTHHOJMT .
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¢our. I Teonormyeckasd cxeMa YyJABTPalGa3uTOBOIO our, 2 Teomormyeckana cxema ynsmgadaan—
Tejla/ BOCTOUYHee MecTHOcTM "Komapure", TOBOIO Teja B MecTHOCTM "Kowapure"

ApauHckuit pafton

1 - KBapu-IerMaTMTOBAfA KHJiAa, 1 - pyZHas 30Ha,
2 = aKTMHOJIMTOBAA JIMH34, 2 = ynpTpaGas3uTH,
3 - aupuOONnTH, 3 - MpaMOpH,
4 - ynpTpacasuTH, 4 - 3]7eMEHTH 3ajleraHus
9 = MpaMOpH,
6 - OMOTMTOBHE TrHeiiCH,
7 - aneMeHTH 3aleraHus
S 6 8 10 n MIF
- Fe203' z
FeO 4
65
1
O 2 & F2 s B3 @9 lB
dur, 3 T'eosoruyeckas cxeMa yJAbTPaGa3uTOBOIO ¢ur, 4 IleTpoxuMmuueckas AuarpaMma yJibTpa-
Tena y c¢. CBeTynka 0a3uToOB paitoHa rop. APAMHO
1 = JIMCTBEHUTH,
2 - pyZnHafi 30Ha,
3 - auMpuCOoJIUTH,
4 - ynpTpaca3nTH,
O = MpaMOpH,
6 - rHeitcH,
7 - 3neMeHTH 3ajeranus
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Meramopfuueckne mpeoGpa30BaHMA SICHO TMKCHPOBAHH B TEKCTYPHHX OCOGEHHOCTSAX YJbTpadasi-
TOB. B GoJpmMHCTBe yJbTpPacasuTOBHX TeJ HadoIaeTcsa cBoeodpasHas, cdepuueckad TeKcTypa,
KOTOpas Kak OH TOBTODPAET B GoJiee MeJKOM MacmTade OKpyrJIyw ¢opmy Ted. OrneJsbHHe "cdepu",
AMAMETPOM IO HECKOJBKMX METPOB, IpM BHBETDPMBAHMM PaCCIANalOTCA CHAPYRA K BHYTDPEHHO#
YacTH C OTmeIvieHneM cdepruecKnm M30THYTHX KOp. IloBceMecTHO, Ha doHe KpacHOBaTo-cepoit
OCHOBHO# MeJKOKpUCTAJLTIYECKO!t Macce, BHUEJANTCA KpymHue (10 5 - 7cm ) PO3ETKOBUIHO
paccloJIOXeHHHEe KpHCTAJLH OPTOMMPOKCEHa cBeTJo-6yporo IiBeTa. M3penka HadimonaeTcs TEH-
IeHIMA K COCpelOTOYMBaHUM OPTOIMPOKCEHA B YIJMHEHHHX 30HAX, HamoMMHAawlye MOJOCH.

Munepasornueckuft cocraB yabTpPadasuTOB He OCOGEHHO GOTaT, HO B COOTBETCTBHUM C GOJIBUNMK
BapranvaMi KOJMUYECTBEHHHX COOTHOmMEHU# NOpOToo6pasymnunX MUHEPAJOB YCTaHAB/MBaeTCA GOJb-
moe pasHoolpasue NeTporpafuuecKnX TUINOB NOPOX. CepNeHTHMHU3AIMA NMposBJIeHa cJado, HO
GeCcCOMHEHHO DEe3KO YCUJMBAETCA B TEKTOHUUECKM pascJacJeHHHX 30Hax. OueHb nokasaTeJteH

B 3TOM OTHOIEHMM MpUMEDP C YJIbTPaGasMTOBHM TeJoM 3amamgHee c. CeeryJaka (dur. 3). B
y49acTKax, I'le OHO INepeceKaeTcd TaK Ha3HBaeMHM ADIVHCKUM Da3JIOMOM, MODOIH MOJHOCTBI
CEpINEeHTHHU3UPOBaHH, & B CTOPDOHY OT HEro KOJMYECTBO CEDPINEHTMHOBHX MIHEDaJOB DE3KO yMEHb-
maeTca, MOABJIAIOTCA XapaKTepHHe MNopojoodpasybuie CUJMKATHHE MMHEpaJH.

OJMBMH OGHYHO MpeICTaBJeH KDYNMHHMM 3epHamm, CJaG0 CEpPNeHTHHUIMPOBAHHHMM BIOJE TDEUMH,
2V ~ 90°.

OpTOmMpOKCEH KpymHompuaMaTudeckuit, 2V; = 75°. B OTHEJIbHHX CeYeHMAX HalGJIoIaeTcAa Xa-

PakTepHasd MJIacTHHUYATAA CTPYKTypa. [0 OUTMYECKUM CBOHCTBAM ¥ XIMIYECKOMY COCTaBy COOT-
un F w .

BETCTBYET 3HCTATUTY (En91,8 87 7 00’5)

TpeMo/MT-aKTHHOJMT MpEeICTaBJeH MeHblle, HO ero KOJMYECTBO CHJBHO BO3pacTaeT K KOHTaK-

TaM yJbTpadasuTOBHX TeJ.BcTpeuaeTcss, Kak B BUNEe KDYIHHX IPU3MATUYECKUX 3€peH, Tak U
B BUIe MeJKONpM3MATUYECKNX, UIOJbUYaTHX MHOUBANOB, 2 Vx = 750,

B OTHOCHTEJNBHO HENOCTOAHHHX, HO B LieJIOM B HeGOJIBIMX KOJMYECTBaX, YCTAHOBJEHH elle
UOOAHICUT, TaJbK, KapGOHATH.

AK1eccopHHe XPOMIIMHEJ/MIH OGHYHO KOPPOIUPOBAHH, B MEpeceKanmmuX uX TpelmHaX DPas3BHUT
XJIODHT .

XUMHYECKA XapaKTepUM30BaHH BCE YCTAHOBJIEHHHE TUIH YJbTPaGasuTOBHX Nopol. ComepxaHme
BOMH B HUX KoJedJeTca okoJo 3,50 %, a B CepHeHTHHUIMPOBAHHHX DA3HOBUIHOCTAX NOCTUTAET
16,50 % (B cpemuem okoJo 12,50 %).

Tlerpoxumiueckre nepecueTH (XeiasskoBa-IlaHa#ioToBa U Ip., 1978) B coueTaHuM C MMKDOCKOIM-
YeCKUMA MCCJIEOBAHMAMA MO3BOJMJMA BHIEJMTH; JLYHNTH, TapOlypruTH (HaudoJee pacHpocTpa-
HEHHHe), JIeDHOJMTH ¥ eNWHNYHHEe NpelcTaBuTe/M BeScTepuToB (¢ur. 4 m 5). OdYeHb XapakTep-
HO HJIA yJIbTPaGa3suTOBHX MODPON NMOYTH MOCTOSHHOE OTHOmeHue FeO*/Fe0® + Mgo ") u HeGosmmol
pasmax Bapuaumit Si0, (gur. 6). Cisado MeHseTcA M XapakrepucTuka I'ecca M/F- 8,56 - 9, ¢
eNVHUYHEEMA OTKJOHEHHSMA B 0Ge CTOPOHH.

1) pe0® - cCyMMapHHE XeJe30, NMEepecUMTAHHOE HA 3aKUCH.
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¢ur. 5 KoauyecTBEeHHHE COOTHOWEHMUA

our. 7 CocraB APAMHCKMX MArHETHUTOB

N /

CPx

HopMaTMBHOrO oxmpuua /0I/,
opronupokcesa /OPx/ u
KauHonupoxceHa /CPx/ B ynmpTpa-
Gaaurax palftoHa rop. ApzauHo

Al,0,
150 %% mol)

(50% mol}

NiO
150% mol)

1 - XpOM— W HMKEJIBCOAEpKauue
MarieTHTH,

2 - CHJIBHO OKMUCIE€HHHE XpOM-
M HUKeJNBCOAEpEalue MarHe—
TUTH,

3 - MarHeTur
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S0

Siol (Bec.% )

40+ .

15 20
FeO®l Fe 0% Mg O (Bec )

Qur, 6 3aBUCHMMOCTH BENWUYMHH FeO"/T'e0* + NgO

or 510, B yapTpaGasuTax paftoHa rop.
ApzauHo

FeO¥ = cyMMapHOe xenes30, Nepecuiu-
TAHHOE Ha 3aKUCh

c:zo,( Bec.% )
s 4

Cr103/Ni0 =4

23
NiO (Bec.%)

o1

e 2

43

dur. 8 3aBUCHMOCTH Cr203/NiOB MarHeTuTax

Apzauno
1 = XpoM=- W HUKeAbCOZepxawuft MarHeTHT,

2 - CHJIBHO OKMCIEHHHE XPOM~ M HMKEJBCO-
ZepXaijue MarHeTHUTH,

3 ~ MarHerur, .

4 ~ nuHMA COOTHOweHMa Cr,0,/Ni0 = 4
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ComyTcTBymIMe YJAbTPACasMTOBHE MOPOXH OPTOaMfuGO/MTH B OCHOBHOM GHBaKT ABYX TUIOB -
MacCHBHHE ¥ T0JocYaTHe. B MX COCTaB KpoMe DOTOBOA OGMaHKM M ILIATMOKJA3a MUPOKOe ydya-
CTHe TPHMHMMAKT W I'PAHATH IMPaJbCIMTOBOTO THMNA. I'paHATH OGHYHO MEJKOBEDHUCTHE, B
MACCHUBHHX aMpuGoJmTax paBHOMEDHO DPACCEAHH, MAMOGJACTUYHHE, B INOJIOCYATHX PA3HOBUIHOC-
TAX - KCEHOGJACTHAYRHE, CJAralT 0G0COGJNEHHHe MOJIOCH. CpaBPHMTEJBHO YacTO BCTpEYaeTcd

u cfeH.

OTnaNeYeHHOCTD BO BPEMEHW M CJIORHas TIeoJIoTMYecKasa MCTOpUA, B TeueHue Koropo#t yJbTpa-
6a3uTH NOXBEpramch MHOTOKDATHHM M3MEHEHUAM, OYEHb 3aTDYIHAOT DasuM@pPOBKY UX NEepBUY-
HO#t npuponH, reHesuca. OTHOCUTEJBHAA ONHODOZHOCTEH Y MOBTOPAEMOCTH MAHEPAJBHOTO U XU-
MAYECKOTO COCTABOB NPUO/MXAKT yJBTpaAcGasUTH ApDIMHCKOTO paiioHa K T.H. MeTaMOpPUuEeCKUM
NEePANOTUTAM IaplUCypruTOBOTO THUMA, CJaranide HUXHHEE YacTH OfUOJMTOBHX KOMILIEKCOB
(COLEMAN, I1977). Hapsmy ¢ 3TuM, ONHAKO, HEKOTOPHE OCOGEHHOCTH, KaK yacTad MpOCTPaHCT-
BeHHaA CBA3h C OPTOAMIMOO/MTAMA ¥ HAXONKM IMPOKCEHUTOBOI'O THUIA NOPON, HABOIAT Ha MICJD
0 TOM, YTO OYEHb BO3MOXKHO, MPUCYTCTBME ¥ KYMYJATUBHHX YJEHOB OMMOJUTOBOIO paspesa.
Accomyauya KyMyJATUBHHX YJIbTPaAcasuMTOB C MeTaMOpPMYECKUMM NepUNOTHTamMi, Kak M3BECTHO,
He Tak yX pelka.

MHOTOKpATHHE TEKTOHMYECKNEe BO3NeiCTBUA M MHTEHCHMBHO NPOABJEHHHI MVMHAMOTEPMAJBbHHI Me-
ramopdu3M B ambudo/mMTOBOH daumy MpuUBEJM He TOJBKO ¥ DPa3DHBY ¥ CMENLEHMO YJIbTPadasmTOBHX
" GasMTOBHX TeJ, HO OGYCJOBUJM U MHTEHCUBHYN NEpeKpHcTam3amp. IlocJenHsaAa npuBeJa K
npeBpalleHu rad6pOBHX MOPOX B aMPUGO/MTH, & YJIABTpaAcas3uTH, NMOTEPAB CEPNEHTHH X ApyTHe
BTODMYHHE MMHEpPAJH K JeCepIeHTHHM3aMn,

XpoM- ¥ HuKeJbCOMEpRallMe MATHETATOBHE ODYNEHEHUS YCTAHOBJEHH B TPEX ydyacTKaX ADIMHCKO-
ro paitoHa. Xopomwo PaCKpHTH M CPABHUTEJLHO Jyulle A3Yy4YeHH B JIBYX M3 HuX. IloJeBHe HadJmo-
IEeHUA ¥ TPOBENIEHHHE MCCJENOBAHNA MO3BOJ/SIOT XapaKTepu30BaTh UX CJEAYOIIM 06pasoM.

MarHieTMToBOE OpYyNEHEHuEe MPUYPOYEHO K KOHTAKTaM yJbTpadasuTOBHX TeJ C MpaMopamm U
TpeJICTaBIeHO EBYyMs NapareHeTAYeCKNMy TIpynnamMi: MarHe3najlbHO-CHJMKATHOR M KBapll-Kap-
GOHATHOIA.

MarseTAT-MarHe3naJbHO-CUJMKATHHE TN OpYyIEHEHUs

B MecTHocTM "KomapuTe" OHO MpOCJERUBAETCA BNOJb KI'OBOCTOYHOT'O M II03amamHOTO KOHTAaK-
Ta HeGOJBWOTO GYNMHMPOBAHHOTO YJbTpacasuToBOro TeJa (fur. 2). Ipm mmHe okoJso 30-40 m

MOWHOCTh DPYIHO# 30HH B KWIOBOCTOYHOM KOHTaKTe OKOJIO IS5 m , a B wrosamauHom - 10 m ,

HO KOHTAKT C MpamopaM# 3lieCh He HOCTUTHYT. PasmepH pynHo#t 30HH CBETYJKMHCKOTO YJbTpa-
6asMTOBOT'O TeJia NpA NPUMEPHO TaKoli-Xe MOWHOCTM OTJMYAWTCA CoJbmeldl MpPOTSEEHHOCTHD
~200 m BHOJH KEHOTO KOHTakTa (¢mr. 3).
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PymaHe 30HH UMEDT CJOXHOe, MOJOcYaroe CTpoeHne. HadimpaeTcsa depeloBarue GoJiee GOTaTHX
pyx (TycTOBKpaILIEHHHE OO MACCUBHHX) C GEIHHME pPyZaMd UJM CO CTEPHJIBHHMM IODOMaMH.
TosmE@Ha OTHEJBHHX MOJOCOK MEHfeTcsd, UTO HaeT OCHOBaHMEe MO TEeKCTYPHOMY IpH3HaKy BHIE-
JATH T'Py6o- ¥ TOHKOMOJOCYATHE DYHNH, HADPALY C MACCHBHHMU ¥ BKDAIJIEHHHMM (MEJKO3epHHUC-
THEe IO OATHHUCTHX).

YcraHoBJIeHa MNHepaJlbHasaA 30HaJbHOCTHP B CTPOEHUMM DYIHHX 30H, 00yCJIOBJIEHHAsA XapaKTepoM
pachnpelieJIeHUsI CUJMKATHHX MAHEDPaJOB, CONYTCTBYKUME MATHETHUT.

B HamGoJee BHYTPEHHHX YacTAX 30H YacTO BCTpedYaeTCA OJMBUH. DOJIBMMHCTBO €I'0 3€peH KOop-
POIMPDOBAHO M BKJNUYEHO B KPYIHHE OPTOIMPOKCEHOBHE 3epHa. HadiomanTcA Tarke X rHesma,
CJOXEHHHEe MEJKO3E€PHUCTHM OJIMBMHOM UJM €ro OENOYKM OKOJO G0Jiee KPYMHHX MarHeTHMTOBHX 3e-
peH. 2V ~ 90°, B GOJBNAHCTBE CJydaeB ONOTMUECKM OTpMLIATeJbHHI. Hepelko B Gojee Kpym-
HHX OJMBMHOBHX 3€pHaX HAGJOIEMTCA OKPYIJHE KamJeBANHHE MeJKie MarHeTMTOBHE 3epHa, cJa-
rapuye I'He3lla MJI HEeYeTKO 060COGJIEHHHE MOJIOCKH.

B ciaemypmeit, Gosee BHemHe# YacTH 30HH, NOMAHUDYKINM MMHEDAJOM YK€ ABJAETCA OPTOIMPOK-
ceH. OGHYHO IpeIcTaBle€H OYEeHb KPYMHHMY KODOTKO-IOPU3MATHMYECKMMA KpUCTALIAME (AJHERHOWL
02 -5cm), 2Vx = 78°. To cocTaBy 6JMxe BCero K GPOH3UT-TMIEPCTEHYy. B ceueHMAX 30HH
[I00] o6namaer xapaxkTepHHM IJIACTMHYATHM CTpOEeHMeM. VHOTfa B KpucTaLiaX OpPTOMAPOKCEHA
HaGJOIanTCA BKJOYEHEA DEJMKTOBOTO OJMBMHA. KosmMuecTBO MarHeTuTa B 3TOo# 30HEe BOo3pacTraer.
OH kak OH mpopacTaeT IMDOKCEH, OGHAPYRMBasA NpH 3TOM OYEeHb TOHKYD MOJOCYATOCTh. Kpymiue
MarHeTHTOBHE 3epHA U THe3la, HapAmy C 3THM, BCTpedYawTCA Takke. B 3Tolt wacTu pyzmHoit 30HB
HOABJAETCA ¥ aKTHHOJMT, KOJMYECTBO KOTODOT'O B CTODOHY KOHTakTa pacTeT, IpuodpeTas poJb
TJIABHOT'O CHJMKATHOTO MUHepasa. JTUM KOJMYECTBEHHHM INIepeXOLOM 060COGJAEeTCA U TpeThA
nmapareHesa. MarHeTuT B 3Toff wacTM 30HH JopMMpyeT NOJOCH ToOJmMHON X0 I cm . BHe moJioc
MarHeTHT TOHKOBKDAILIEHHHI.

AKTMHOJMT - TOHKONDU3MATHYECKM{, UroJmb4aTHR, Z2Vyx = 719, XapakTepHas OpHeHTalud odyc-
JOBJMBAET CJIAHLEBATOCTH MOPAPH, HO HYXHO OTMETUTh U HepelKoe OTCYTCTBHE XODPOWO MpOSAB-
JIeHHO#t OpHMeHTalM#¥, B CBASKM C 4YEM NOpOJa MacCUBHOTO CJIOREHHA.

Camas BHemHAA 49acTh 30HH MHOTIA TEMHO3EJIEHOT'O lLiBeTa, cJlaHlemBaras, CJOXeHa pororoil o6-
MaHKO# ¢ MarHeTHTOM.

MarHeTHT-KBapO-kapGOHATHHA THI OpyneHeHnA

Xopomo mpocJJexnBaeTCA B BOCTOUHON M ceBepHOX wacTm CBETYJKMHCKOTO YJbTpadasuTOBOTO
reja (gur. 3). OpyleHeHMe BIOXEHO B JMCTBEHMTAX, 06pa30BABMMXCA TJIABHHM 00pa3oM 3a
cyeT yJAbTpadasuToB. JMCTBEHHTH NEPEMEHHOTO cocTaBa. IVIAaBHHMM NOPOROOGPA3yOUEMA MUHE-
pajaMa 31ech XeJe30cOolepxranyie KapCoOHATH M XaJIIeJOHOBHUHHI KBapll. B MEHBUMX KOJMYECT-
BaX, CIOPaQNNYHC YCTaAHOBJEHH XJOPUTH, TPEMOJMT M KaJbIMT. CBexue MOPONH CBETJIO-GEXEeBO-
TO LIBeTa, OUYEeHb IUIOTHHEe. Ha NOBEPXHOCTM OHM CHJBHO BHBETPEHHHE, APKOTO0 GypO-KPacHOTO
1BeTa, ¢ HO3IpeBaTHM CTpPOEHHEM, ABJANIMMCA DPe3yJhTATOM NPONECCOB BHIEJAYNBaHUA.

OpyneHeHne B JMCTBEHHUTAX YacTO TOHKOMNOJOCYATOE, HEPENKO CHJIBHO HefopMMpoBaHHOE. BeTpe-
YaeTcsA ele NEeTHUCTOE, THE3NOBHUHOE ¥ BKpAIUIEHHOE OpyIEHEHHWE Takke C IpM3HAKaMi TEeKTO-
HUYecKnx BosmelicTeuit (G6peKYMpPOBAHMA, LEMEHTAOUM ¥ IP.).
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Pym-xaﬂ MUHEpaJM3aHEa O0C0OMX THUINOB DPYI NpelcTapleHa B OCHOBHOM MArHETHTOM, IOIBEPTHYTOM
HEpeRO MapTUTH3aldN. B OUYeHb CHJBHO BHBETPEHHHX JHICTBEHNTAX MATHETHUTOBOE ODYIEHEHMeE,
TaKke Kak U CONyTCTBYNmAE KX XeJesocolepxXanye KapOOHATH - JMMOHUTH3KMPOBAHH .

MarHeTT oT/MuaeTCA CJOEKHHM IEeDEMEHHHM COCTAaBOM. AHa/mMTHUYeckoe M3yueHre 11 o6pasnoB
IOKAa3aJI0 YTO OTHOCHTEJBHO UMCTHIf MarHeTHMT TOJBKO ONMH odpasel (M3 JMCTBEHHUTOB),
OCTaJbHHE JNecATh colepxar Nio or 0,88 mo 3,47 %, Cr203 or 5,30 mo I3,69 %, MgO oT
2,09 m0 4,47 % m AI,03 ~ I-2 %. Comepmanme Co0 cpaBHWTeJbHO BHCOKOe - 0,0510 0,06 %,
raxke KaKk ¥ MnO (0,31m00,4 %). IlprcycTByeT B KOJMHECTBAX COTHX MOJAX MpOLEHTA TaK®e
IIMHK, a CBMHEIl yCTAHOBJEH TOJBKO B HECKOJBKMX olGpaslax,

lccaenopannsa Ipy ODOMONM MMKpOaHa/M3aTopa INOKasaml, 4TO XPOM M HUKEJb B MarHeTHTax
pacmpeneJeHH paBHOMepHO. [loka He JokasaHH ApyT¥e DYyIHHe (asH-HOCHUTEJM XpOMa M HUKeJfd,
€CJIZ He CWATaTh OYeHbh pPellkie, MUKDOCKOIMUECKUE BKIDUEHWA PANa CYJBQUIHHX MEHEDPANOB
(rusaeBynMTa, NEHTJAHAWTA, IMPOTHHA M HAP.). BMECTO ¢ TeM HEOGXOOMMO OTMETHTE, 4TO
OJMBUH CONEPXAT HHKeJb ~ 1,80 %, a opromipokceH ~ 0,80 % (1m0 AaHHHM M3YyYEHHA OJHOTO
o6paslia ¢ PEHTTEHOBCKAM MMKPOQHAJM3ATODOM) .

Ha ¢ur. 7, mpefcTapiAomas ABa TpeyroJoHMKa O3aHHA, COBMELEHHHE IO JMHMAM Cry04 - Fe 04
M MgO - FeO WJOCTDOBAH COCTAB 6~ TW KOMIOHEHTHOTO MATHETUTa (C [NBYMA TOUKAME A KaK-
Ioro odpasua). Bce o6pasii He BHXOIAT 3a NpeleJH M0JA MarHetura. Tpu M3 HUX, 0GO3Ha-
YeHHHEe KDYyXKaMi -~ MepecuMTaHHHE COCTaBH OCTaTKa "MIMHeJUIA" NOCJE MCKINYEHNd GOJbLEero
N36HTKA Fe, 05 - OHN HE OTpamaloT HOPMaXbHH cocTaB, Tax Kak M3ydeHHHe o6paslii OYeHE
CWIBHO okucJeHu. Ha qmr. 8 msodpageHa Jmumd, XapakTepusywuas HaudojJee GJaTONPRATHOE
MeTaJLTyPruieckoe COOTHOWEHNe (Becoroe) Crp05 ¢ Ni0 = 4. B doJmmEHCTBE CJIyYaeB aHa-
JM3NPOBAaHHHE OGpa3lH MMENT GJU3KOEe OTHOLEHUE.

YIeJmHHE BeC XpoM- M HEKeJbcOmepramyx mMarsetutros 4,70 - 5,I0, mukporsepmocTek 650-700
kg/cm®, R ~20 %, n ~2,50, a, = 8,37 - 8,38 %, mrotHocTs - 3,5 - 4,20. MaruurHas
BOCIIPHEMUYMBOCTD ( %) OYEeHb BHCOKad - J0 162 520 . 10‘6 CGSM ¥ pe3KO yMeHbmaeTcs Q0
48 640 ., I0O™° CGSM B OKMCJEHHHX pymax. Touka Kopu (IJa ONHOTO MCCJIENOBAHHOTO 0o6pas-
na) mpn Harpepammn 497°C, mpn oxxammenmu 507°C.

PleH ApmuHcKOTO paiioHa HYXI8WTCA B JEeTaM3NDOBAHHHX JOMOJHNTEJBHHX HCCJEIOBaHMAX.
Hpezxcma}mﬂemcﬂ OYeHb HEOOXOIWMHM MCCJeNOBaHMA DYyI, HE3aTPOHYTHX BJMAHNEM IPOLECCOB

TMOBEPXHOCTHOT'O BHBETDWMBAHWUA, ITO GyIET BOSMOXHO JII NOCJE NPOBENEHMA B paitoHe T'OPHHX
BHPadoOTOK.

Ja moHuMaHMA odweil reoJormyeckoit 06CTAaHOBKA HEOGXOIMMO MMETh BBANY elle ONHYy cHemnduky
ApamHckoro paffoHa - pasHoo6pasye T'eHEeTHUYEeCKMX THUHOB DYIONPOABJIEHM#, B OCOGEHHOCTH -
xeje30pyaHEX. TOHKOmOJOCYaTad MarHeTHTOBAsA MUHepaJm3allid B MpaMopaxX, YCTaHOBJEHHasa B
HECKOJBKAX NyHKTaX ADIMHCKOI'O palioHa NpeiacTaB/deT, BEPOATHO, MeTaMopdo3¥pOBaHHHE
ReJIeSHCTO-KapGOHATHHE: MEPBUYHO OCafo4HHe o0pasoBaHud. [lpexmoJaraercs, 9TO TMPPOTH-
HOBasA MEHepaMsan@s C HeGOoJBbIEM ydacTHeM MeHTJaHauTa B amfudosmTax ceBepHee c. CBe-
TyJKa, OpelcTaBIAeT COCON MeTaMopfo3MpPOBaHHOE pPyIHOe raddpo. B nmepBoM MEHepaJsm3allOH=—
HOM CTaiu¥ NPOMHIVIEHHHX NOJMMETAMYecKUX MeTasajexeit oTJaramch MAarHeTUT U MMPPOTHH

I’Honoonue MUHEDAIA3AIEN He XapaKTepHHEe MJA IPYTHUX HOJMMETAUIMIECKMX MEeCTOPOXIEeHMit
LenrpasbHux Pomom.
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Hepenku B HXHOZ wacTM ApIMHCKOrO palioHa MarHEeTHTOBHE TIDAHAT-OWPOKOEHOBHE CKAPHH
MHOUIBTPAUMOHHOTO THHAa. J1 HaKoHell - OMHACHBAEeMHI THII MATHETHTOBOTO ODPYHNEHEHUA B YJb-
TpadasuTax. BrnoJme JIOTMYHO NpM NOXOGHOM pasHOOGpa3UM TUMNOB OPYIAEHEHNA IOMYCTUTH
MEeXIy HIMM CBA3b, DereHepalliOHHHE MPOLECCH, OHAaCJEeNOBAHHOCTE.

MeTamMop®o3MpOBaHHHE OCANOYHHE ¥ CYJBIMAHHE MarMaTMueckue DYNONpOSBJIEHHEe, BEPOATHO,
ABJIANTCA HamdoJiee NPEBHHMM XeJIe30DYRHHMM 0GDPA30BAHMAMA.

Ha oCHOBaHMM M3yYEeHHUA TEKCTYPHO-CTPYKTYPHHX ocoGeHHocTe#t, aBTOpDH CUMTaWT, 4YTO X MUSy-
YeHHHE XpOM- ¥ HHKeJbCOIepXamde MarHETHTOBHE ODYINEHEHNA Takke IONBEpPraMch INHAMO-
TEepMaJbHOMYy MeTaMopduaMy. CBA3aHHHE C 3THMM IIpolleccaMy MpeoGpas3’0BaHMA MUHEDAJIBHOTO
COCTaBa U BHYTPEHHEIO CTPOEHAA DYX OYeHb 3aTPYIHAKT DasuMPpOBKY UX NEeDPBUYHO! NPUPOJIH.
O MoTym GH OHTH M3MEHEHHHMZ NMEPBUYHO MATMATHMYECKMMM XPOMUTOBHMM pylmamu. HeoGbAcHM-
MHM OCTa€eTCA B TAKOM CJydae BHCOKOE€ COIepXaHme HuKeJA. Morim OH mpelXcTamBIATE COGOW

! N3MEHEHHHEe IpEeBHMEe KODH BHBETPMBaHMA. TorIa BOSHHUKAWT elme GOJbIlle BOINPOCOB OTHOCH-
TeJPHO cocTaBa DYR. ABTopami GHJa BHCKa3aHa Ues O MeTacoOMATMYecKOM clocode o6paso-
BaHuA ( ZHELYASKOVA-PANAYOTOVA et.al., 1980 ), Ilpy 3TOM HOIOyCKaJOCh MOGMJM3AMAA HUKEJA
I XpoMa TOpSAYMMM aAKTHMBHHMM XeJIe30HOCHHMM PacTBOpaMd BO BPEMA MPOXOXHEHHA X CKBO3b
yJIBTPaGasuTH C OTJOREHHMEM B Xone NBUEEHUA B HamdoJee GJarompuATHO# odcTaHoBKe. Ilpem-
[oJIaraJoch, 4TO TakKoit ABJIAMCE KOHTAKTH IBYX KOHTDACTHHX TUIOB MODOX - YJbTDPAGA3UTH
! N3BECTHAKH.

3a mpomemmuit MepMON BpeMeH: OHJM MOJyYEeHH HOBHEe NaHHHe, TJIABHHM 0G6pasoM, OTHOCHTEJBHO
XUMUYECKOTO ¥ MUHEDPAJLHOTO COCTaBa M CTPYKTYPH DYA. M3-3a OTCYTCTBUSA TOPHHX BHPaGOTOK
aTa MHGoManMsa HeNOCTATOYHA, UYTOOH CUMTATE BOMPOC O TEeHesHuce DYN pelleHRHM. Ha maHHOM
aTalne MCCJAENOBAHMA GECCNOPHHM MPelCTaBAADTCA TOJBKO JBA MOMeHTa: I - BMemaommmu Opy-
IEHEeHNA TOPONH ABIANTCA YJBTPAGA3HTH M 06pa30BaBIMEcA 34 WX CYUET JMCTBEHHTH U 2 -
PYIH O6pa30BAJHMCEH JO MeTamopfusMa BMEWAnmuMX UX MOPOX.
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CpaBHeHHe (asSaJbTOr'0 JOXa IPOMJIHX ¥ COBPEMEHHHX OKeaHOB

J. 1. SOHEHLAJH

PeswnmMme

[lpoBomMTCA cpaBHEeHNE MODPPOJIOTHA CJICIYDIMX CPENMHHO-OKEAHMYECKNX XPeGTOB C NpEMEHEHHeM
NOTPYXAEeMHX annapaToB:

- KpacHomopckuit pudr (mpoexr "Ilmkap")
- CpenuHHO-ATJaHTHYecKn# xpedT (mpoexT "®damoyc")
- Bocrouno-TuxooKeaHCcKoe NMOmHATHE (mpoekT "Cuamekc").

Tlp OPUHIMIMAJBLHO ONMHAKOBOM MOIpasies]eHHH NORA3HBANTCA BaxXHHE DASHUIH N0 peJbedy
! oNpeleJeHHHe DAsHAIE NPA pachpeleJieHNH M BemecTBeHRO# xapakTepmcTuke (cTpoeHnme,
comepxanme Ti0;) MONBONHHX JaB B 3aBHCHMOCTH OT CKOPOCTH CHpEMNMHTA.

Vicxons W3 3THX DPE3yJbTATOB W HMCCJENOBAHHA BYJBKAHMUECKOTO ROMILUIEKca y pern llysmaka

(xpedT) MyromxapH DeKOHCTPYMpyeTcs PHProBad 30HA HAJEOOKeaHa C BHCOKOX CKOPOCTBM
chnpemnHra Ha I0xHOM Ypase.

Comparison of the basaltic layer of recent and palaeooceans

Summary

The morphology of the following mid-oceanic rifts (investigated by means of submarines)
is compared:

- Red Sea rift (project PICCARD)
- Mid Atlantic rift (project FAMOUS)
- East Pacific ridge (project SIAMEX).

These have on principle identical subdivision but essential differences in the relief
and certain differences in the distribution and substantial characterization (structure,
TiO2 contents) of submarine lavas in dependence on the spreading rate.

Basing on these results and the investigation of the volcanic complex at the river

Suldak (Mugodzar crest) the rift zone of a palaeoocean with high spreading velocity in
the South Ural is reconstructed.

Vergleich der Basaltschicht von rezenten und Pal&oozeanen

Zusammenfassung

Die Morphologie folgender, mittels Tauchbooten untersuchter mittelozeanischer Rifte
wird verglichen:
= Rotmeer=Rift (Projekt PICCARD)
- Mittelatlantik-Rift (Projekt FAMOUS)
- Ostpazifik-Riicken (Projekt SIAMEX),

Bei prinzipiell gleichartiger Untergliederung bestehen wesentliche Unterschiede im
Relief sowie gewisse Unterschiede in der Verteilung und substantiellen Charakteristik
(Gefiige, TiOa-Gehalte) der submarinen Laven in Abhéngigkeit von der spreading-Rate.

Aufbauend auf diesen Ergebnissen und der Untersuchung des Vulkanitkomplexes am FluB
Suldak (Mugodzar-Riicken) wird die Riftzone eines Pal#oozeans mit hoher spreading-Rate
im Stidural rekonstruiert.
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JlokasaHo, 4TO OfMOJHETOBHE KOMILUIEKCH CKJIANMYATHX MOACOB KOHTHHEHTOB MpEICTaBIANT codolt
ocTaTk: mNpomJo# oxeaHwdeckoX kKopH. Ho Mo CHX mop BHCKa3HBAOTCA COMHEHMA B NpaBHJb-
HOCTH DOJHO#! aHaJor¥ud Mexny nopojamu ofmoJMTOBO#! accolamad M CJOAMA COBPEMEHHOi
OKeaHKMdecKo#t kopH. CyuecTBywiMe MaTepmaJH IOKA3HBAKNT, 4YTO JPEBHEE OKeaHAYeCKoe JIOXe
dopMApPOBAJIOCH TEM Xe IyTeM CHNpelAHra U 4YTO OHO NPHHIMIMAAJBHO HE OTJHMYAJOCh OT JOoXa
COBPEMEHHHX OKeaHOB. JTO XODPOWO BUOHO MPM CPaBHEHUM CHJypHickKuX 6a3aibToB IXHOTO
Ypaja ¢ BOBpeMEHHHMM Oa3albTaMl OKEaHOB.

W3msAHKg 6a3ajbTOB, Hapam@BalOye OKEaHHIECKYD KODY, NMPOMCXOMAAT B OCEBHX 30HAX CPENMH—
HO-OKEaHNYeCKNX Xpel6TOB, WX B OCEBHX 30HAX CIPEeNMHra. 3a NocJenmme I'ofH CTPOEHHUE 30H
CrNpenyHra GHJO MONPOGHO M3YYEHO C IPEMEHEHMEeM INOTDYXaeMHX anmnaparoB MO0 MPOEKTY
"®amoyc" B CpenumHHO-ATJIaHTHYECKOM XxpedTe, mo nmpoekTy "Cuamexc" B BocrouHo-TuxooxeaH-
CKOM TIONHATHM K To mpoekry "llukap" comerTckoit akcmemuimeit B KpacHoMm mope. 3T pailoHH
CHJBHO OTJMYANTCA MO CBOEMYy CTDYKTYDHOMY TOJIOXEHHK M 10 CKOPOCTH cmpeimura: 1,5 cm/Tox
B KpacHom Mope, 2,5 cm/ron B ATJaHTHKe M 6 cM/Tonl B TuXoM oKeaHe. B cBA3M C 3TMM pas-
HUTCA MX MODEOJOTHA, NMpU MaJHX CKOPOCTAX CHpENMHI'a CYLECTByeT XODOWO pas3BATad OcCeBad
pudroBad JOoJMHA, TOTHA KaKk NpY BHCOKUX CKOPOCTAX OHA OTCYTCTBYyeT M QNaxe 3aMemaeTcs
OCEeBHM MOIHATMEM. BMecTe ¢ TeM BHACHUJIOCH, UTO HECMOTPA Ha 3TH MODJOJOTMYECKNe pas-
JMYAA 30HH CIpPENHTa BO BCEX CJYJYaAX MMENT NPMHUMIMAJBHO ONHO M TO Xe CTpoeHue. OHM
COCTOAT 73 HECKOJBbKUX NOMNOJHUTEJBHHX 30H, PACHOJOXEHHHX CUMMETDPAYHO OTHOCHUTEJBHO OCU
crpenurra (Prmc. I). BupmeasoTcd:

I) ocepas 3KCTpYy3MBHasA 30HA MUMPMHOX He dosee I KM; B Helt NMPOMCXOAWT M3JMAHUE Ga3ajb-
TOB; OHA CJOXEHa MOJIOIHM! BYJKAHMYECKUMM MOCTPORKamMM - BYJKaHUYECKUMN T'OpaM1 BHCOTOI
200 - 300 M ¥ mmpmHo#t 0,5 - I M;

2) 30HA pacTAREHAMA mMpHHOK 2 - 2,5 KM; B ee mpemeJiax Ga3’albTOBOE JOXE PA3GUTO MHOTO-
YHCJEHHHMA 3MADIMMY TpeIMHaMM - I'bApamMd, yKa3HBaDIMMM Ha NpeolJafiaole YCJOBHA pas-
IBUTa; B COBOKYIIHOCTU 3KCTDY3WBHAA 30HA M IBe ofpamianmyie ee 30HH pacTAXeHHA o6pasylT
ocepolt pudr, NJm BHyTpeHHee Joxe, ¢ odmell mupuHOit 4 - 5 xM;

3) 30Ha cO6pPOCOOGPA30BAaHMA, COCTOAUAA U3 JECTHMIH COPOCOBHX CTyNEHel, mMUpOKMMM Mapuamu
ONyCKamUXCA K OCH pHTa; BHCOTA COPOCOBHX YCTYNOB cocTapiasgeT B cpemHem 200 - 300,
Iocrrraa 500 - 700 M, mipnHa cTyneHelt BappupyeT oT I ©o 5 kKM, cpenHue 3HAYEHUA DaB-
HH 2,5 - 3 KM; HamboJee XapakTepHH HODMAJEHHE CODOCH, IO KOTODHM GJIOKH KODH CMEleHH
BO BHYTDh pura; mpemnoJaraerTcsa, 4TO MHOTNE COPOCH ABJANTCA JHMCTPAYECKUMZ; WUDPKUHA
30HH, I'lle MIeT aKTUBHOe cépocoodpasoBanue, oleHuBaeTcAd B I0 - IS5 kM;

4) TEeKTOHMYECK! HEaKTHBHAA 30HA, I'Nie OTCYTCTBYT CJEAH MOJOIHX TEKTOHMYECKUX Nepe-
MemeHuit .

Taxum oGpasom, odmes mMpUHA AKTUBHHX 30H paBHa B cpelHeM 25 kM. Paz/muusg Mexmy HU3KO-
CKOPDOCTHHMM ¥ BHCOKOCKODOCTHHMH CIIDEAWHI'OBHMW XpeOTaMW COCTOAT B TOM, YTO B NEPBHX

A3 HEX BHYTDPEHHee JIoXe ONyleHO OTHOCHTEJNBHO KpaeBHX COPOCOBHX CTyIleHe#t, a BO BTOpDHX -
TMPUIONHATO OTHOCHTEJBHO HEX.

ByJsxanmueckue M3JMAHMA CKOHIEHTPMPOBaHH B HeOGHYalHO y3Koit ocero#l 3KCTpY3UBHO! 30HE.
HecMoTpss Ha OrpoMHYR NMPOTAREHHOCTH Oceft cHpemuHra, M3MEPAEMyD MHOTAMM THCAYAMM KUJO-
METPOB, BCA TEKTOHMYECKAA AKTMBHOCTH OXBATHBAET INOJOCY BCEro 25 KM, & BYJKAHU3M U TOTO
MEHBME - BCero I kM. 9TO CJIYEAT NOMOJHATEJBHHM BAKHHM CBHUIETEJHCTBOM CYNLECTBOBaHUA

DOI: https://doi.org/10.2312/zipe.1982.073



46

M

~

2.5

; EEANY— = M

‘ {\4’\J“rf/\(ﬁfggllgggr\‘\’\~7//‘wf7
i
(=

0 1 3 4 Skm ﬂ\m

vV V. v Vv v Vv vV v

Puc. I PaspesH oxeaHWUYECKMX DPUPTOBHX

SOH C pasHOli CKOpOCTEO CNpeaMHra

1 - KPACHOMOPCKM{ PueT, 18%.u.,
1,9 ¢cu/To
NPOEKT NuKAP

2 - CPEIAMHHO-ATIAHTMYECKM{ PUOT
37°c.l., 2,0 cM/TOT
MPOEKT daMdYC

3 - BOCTOYHO-TIXOOKEAHCKOE NOAHH~
TWE, 21° c.m., 6 cu/rox
IPOBKT CUAMEKS

4 - BOCTOYHO-TUXOOKEAHCKOE MOAHti-
TUE, 3,5° w.w., 15 cM/TOn

I - OKcTpyasuBHAA 30HA BHYTPEHHOI'O
pudra

II - 30HW pacTAxeHWA BHYTPEHHOTI'O
pudra

III - 3oHH cOpocooGpa3oBaHUA

Puc. 2 Paspes ocu KpacHoMopckoro pudpra B pattone 18° c.u.

Tanoukn - GasansTH ¢ Bo3pacToM zpeBHee II000 xer,
KPYXOUKM - 6a3albTH ¢ Bo3pacToM oxomo I0000 znet,
M3BMINCTHE JIMHUM - 6a3ajbTH C BOSPACTOM MEHee

1000 neT, TOYKM - ocazKku. BuaHo, uTO camuit Modozoit
BYJKaH BOBHWK HA BOCTOYHOM CKIOHE GOJiee ZPeBHErO.
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Puc. 4 Oparmexr ﬁaapesa Mo peke
Wynzax B Myrozxapax /Ypaxn/.

lloka3aHa PEKOHCTDYKUWA BYI-~
KAQHMYECKMX NOCTPOEK Ha IHE
YpanscKOr'o najeooKeaHa CHUIY-
putickoro Bospacta. Touku -
noAymeyHHe JaBH. CTpeJKy
OTMEYaKWT HanpaBjieHUE TEYEeHUA
[IOTOKOB JIaBOBHX TpyG. 3yGua-
THE JMHWUM - Kpas BYyJKaHUYeC-
KuX nocrpoek. IIMHHHE TOHKWE
JMHUM - TlapajulenbHHe nattku.
Koporkue aBO{HHE JuHUKM -
OKeaHMyecKue ocazku. 3amTpu-
XOBaHH = ZLOJIEPUTOBHE CHJJH,
Ha Bpe3Kke NMoxasaHO MOJOXEHME
pafiona.
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TDaHuIl MeRIYy XEeCTKAMA JMTOCHEDHHMU IWMTaMi. [IpM HeTaJbHHX NONBONHHX MCCJIENOBaHUAX
BHACHUWJIOCH, YTO NONBONHHE M3BEPREHUA He CJENyDT CTOJb yX CTPOTO IO OCH TNPEXHHX BYJ-
KaHHYECKAX MocTpoek. OHM MUTPAPYDT Ha MJIOLANM BHYTPEHHEro JIOXa, HO GoJbmeil yacThk
He BHXOIAT 3a NpelleJH CKJIOHOB G0Jiee€ IDPEBHUX BYJKAHMUECKHX TOCTPOEK. DoJee MoJIonHe
ByJIKaHMYecKrde MOCTPOAKN uyacTo GopMMpYyWTCH Ha CKJIOHax dotee mpeBHux (Pmc. 2). Marpa-
Mg [EeHTPOB BYJIKAHM3Ma OTpaxaeT MeJKoMAacHTAaGHHEe IMEPECKOKM OCH CIpPeNUHIra B paMKax
BHYTDEHHEro JoXa.

B 3aBHCHMOCTH OT CKODPOCTM CIpeNUHI'a OGHApYRMBATCA HEKOTODHE OTJMUMA B GasalbTaxX.

li1e HMBKOCKODOCTHHX ocelt cmpemmHra, B ATJaHTuMKe M KpacHom Mope, HaudoJiee NpuMeda=
TeJBHH Tpy6ooGpasHHe MOTOKM MONYWEUHHX JaB, COCTABJANIME KOHNYECKUE BYJIKAHHUYECKHE
nocTpoitku. FasaJbTH, M3JMBAACh HA MODPCKOE JNHO, BCTYNAKT B KOHTAKT ¢ XoJomHo# Bomof#t
TIOBEPXHOCTHAA YacTh NOTOKA GHCTPO OXJARLETCA, IIOKPHBAACh CTEKJOBATO! KODKO# 3akaJtki.
lon sTo#* Kopkoit mpomoJokaeT Teuyb pacKaJeHHasa Jasa, KOTopasd MOXET B JIOGOM MecTe Ipop-
BaTh KODKY ¥ JaTh HavyaJo HoBo#t JaBoBo#t TpyGe. ®opMH JIABOBHX .MoAymeK (Tpys) BechMa
PasHOOGPa3HH M 3aBUCAT GoJble#l 4acTel OT KPyTM3HH cKJoHA (Puc. 3, Tafel II y Tafel III)
Ha moJiornx yyacTKax paclIpoCTpaHeHH YIVIOMEHHHe ¥ JYKOBHIleoGpasHHe momymku (Puc. 3B,T),
IJA KPYTHX CKJIOHOB CBOACTBEHHH NONYMKM THOA CJOHOBBMX XOGOTOB MJM OpraHHHX (Puc.

3 &, e) Tpyd. Ha BepumHax BYJKAHMYECKUX TOD HAGMWOAANTCH N30JMPOBAHHHE BYJKAHMYECKHE
anxapaTH, HamoMUHAaKUMe CTora ceHa, TOJbKO BMECTO CJOEB TPaBH OHM CJIOXEHH IepemjeTan-
MEMACA JIABOBHMY Tpydamu. MecTamu OTMeuYeHH HeGOJblMEe MapasuUTHYecKde XepJa - YIayGJeHud
HenpaBuJbHONK GopMH B HECKOJBKO MeTpOB mnameTpoM (Puc. 3 a). BOKpyr ByJIKaHMYECKHX al-
napaToB BCETNa MHOTO MycToTeJHX momymek (Puc. 3 6): M3 NMON CTEKJIOBATOH KOPKM MOcJel-
HHe NOpIMM JIaBH BHTEKJII, OCTaBUB 3a cOGoit mycToe NPOCTPAHCTBO, KOTOPOE 3aloJHAETCA
ocalkamM! ¥ OGJOMKaMM BYJKAHNYECKOTO CTekJa. KpoBJA MycTOTENHX NOLYmEK YacTo o6pymaer-
CA ¥ TO3TOMy BYJIKAHIIECKNE XepJa Bcerja OKPYREHH OGJOMKaMy GMTOTO BYJKARMIECKOT'O CTEK-
78, T.€. I'MAJOKNACTUTOB. C BHCOKOCKOPOCTHHX OCfAX cHpejuHra, B TuXom oxeaHe, HapAmy

C NOANYLEeYHHMJ JaBaMi, TakKUMM Xe, Kak B ATJaHTHMKe ¥ B KpacHom Mope, mMMDOKO paclpocTpa-
HEHH ILIACTMHYATHE TMOKPOBH JiaB, YacTO COCTABIALLME OCTATK{ JABOBHX 03ep. [lojymeuHHe
JIaBH CJIaTawT BYJIKAHMUYECKME TODH, a IOHMKEHUA MEXFJy HUMA 3aNcJHEeHH JABOBHMM IIOKpPOBa-
M. KpaliHe BrmevaT/iAwmyMy SBJAOTCA KOJIOHHH M3 JaB BHCOTOH# 70 IS5 M; OHM BOSHMKJDI NpH
IpOPHBE CKBOSH TOJMy JaB "My3Hpeid" ifleperperToll BOMH, OKasasmecA NorpedeHHO# mon JaBamu
npy GHCTPOM MX U3JMSAHUMU.

HM3KOCKOPOCTHHE 6a3aJbTH OTMIANTCSA OGMJMEM BKDANJIEHHUKOB IIATMOKIA3a ¥ (pexe) MAPOK-
CeHa, TOTNa KAaK BHCOKOCKODOCTHHE 6a3aJjbTM ABIANTCA B OCHOBHOM ajuWpOBHMM. B mepBoM
cJyuae Marma OTCTaMBajJack B ouare, e ycleJa NpofiTH KpucTamM3almoHHad AuddepeHIma-
IMA, TOTHa KAk Npu GOJBHOR CKOPOCTH CHPENMHIa JIAaBH M3BEPrapTCA Ta¥ GHGTPO, UTO HAKA-
Ko#t mufdepeHIMaIpu He TMPOMCXOIMT. YCTAHOBJEHO, UTO (GASAIBTH TAkRe HECKOJBKO DPA3HATCA
IO XMMAYECKOMY COCTaBy: 4eM G0Jble CKOPOCTh CNDEIMHTA, TeM CoJblie COLEPRAHAA Til,

B NOpoflax C OINHMM ¥ TeM Xe XeJe30-MarHMeBHM OTHomeHusM. Tak, NpY XeJe30~MaTHHEeBOM
OTHOmMEHH, paBueM I - I,2, comepxaHus ABYOKYCHM THUTaHa B Gasajbrax KpacHoro mopsa
paBHo B cpenHeM 0,8 %, B AraanTuke - 1,1 %, B THXOM OKeaHe NP CKOPOCTH 6 CM/TOR -
1,3 % u opu ckopoct I2 cm/rom - 1,5 %.
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Ha pEHOM OKOHuaHM® Ypajta, B XpedTe MyrolkapH cOXpaHMJCA YIMBUTEJBHO cJado N3MeHeHHH#R
B mouTH Heme{OpMEDOBAHHHA y4YacTOK CHJIYPHECKOIO OKeaHH4YecKoro Jora. Ilopojan oduomro-
Boft accormmammm cJjaramT 3mech IUIOCKYD CHHK/MHANL OKoJo 30 KM B nomepedHumke. Mysbma
CHMHRJMHAJW 3aHATA NEBOHCKAMA OCTPOBONYXRHME KOMILIEKCAMA, & HA KPHJBAX OCHAXENTCHA OT-
JteJIbHHE TOPHM3OHTH OfmoJHTOBOM acconmamum, HadyMHAA, CBEPXY, C TOHKOTO (IepBHE COTHH
MeTPOB) YeXJla OKeaHAYeCKAX OCANKOB, 3aTeM NOAYNEeYHHEe JAaBH, NapalleJbHHE Naffkn ¥ KOH-
yag M30TPONHHMA MIPOKCEHOBHME Tadépo. OcoGeHHO xopommi#t paspe3 BCKPHT B GepEeroBHX
o6puBax p. llyismak, rie Ha mpoTAXeHNMM IS KM MOXHO HAGJOIATH CTpPOEHHME NpomJo# oxeaHu-
yecko#t kopH (Puc. 4). B paspese moJA MONYMEUYHHX JaB YepeQynTCA C INOJAMA Mapalllesb-
HHX maek. [lmpuHa MOJIOC, CJIOXEHHHX COOTBETCTBEHHO JiaBamy WM mnalikamm, paBHA 2 - 3 KM.
Mectamm Ha JaBaX COXpaHMMCh KAPMaHH, BHIOJHEHHHE KPEMHHCTHMA OCalKaMi, BKJRYAOWAMA
POCJION TOHKO3EPHUCTHX TYypOHEUTOB.

BHyTpE moJeft Taek HaG/MNANTCA CHUJIBHO CO/MEEHHHE BEPTHKAJBbHHE MIACTOOGPa3HHE TeJa
IOJIEPUTOB CpeXHeit MOMHOCTBD OKOJIO ONHOrO MeTpa. Jlallkm BHeNpeHH ofHa B Opyryp. Ux
OCHaXeHUA NMENT NCEBNOCJOMCTH! 0GJMK M3-3a MHOTOKPATHOT'O BHeJpeHHud Naek. Bcerma xo-
POmO DPAa3JHMYMMH afaHNTOBHE SaKaJeHHHe KOHTAKTH, YTO TOBODHUT O BHEIDEHNMM KaRIO# HoBoi
nalfiky yxe B OXJakNeHHHe GoJiee pamHMe NallkoBHe TeJa.

[lpy mepexofie OT JABOBOT'O MOJA K INafilKOBOMy PO cpely MOINYmMEYHHX JaB IOABJIANTCA BHadYa-
Je ONMHOUYHHe HNalik¥, MOTOM OHM TIpyNmmIpyoTcA kKycTamu mo S5 - I0 jmaek m 3aTeM HauMHaeTcA
CILIOMHOE MoJie NaeK C OTHeJbHHMA 3KpaHamM (CKpMHaMm) BMeliglomuX JaB. Bo MHOTHMX MecTax
BRIHO, 9YTO TNONYWKA DACKOJOTH BEPTHMKAIBHO M CMeXHHe YacTH MNOoAywek, Haxommmuecsd ceiivac
0 pasHHe CTOPOHH OT HaitkiM, MHCJEHHO MOXKHO COeNMHUTHL BMecTe. fICHO, 4YTO BHENDEHUD
Jaex OpelleCTBOBAJO 06pasoBaHMe SUANUWMX TDEmUH - IBAPOB. B HEKOTOPHX OCHAKEHMAX
yraeTcd HaG/MIaTh Takde HCKOMaeMue I'bADH, 3alOJHEHHHE OGJOMKaMM JiaB M KDPEeMHUCTHX
TIODOX .

B odHaxeHnsax mo peke llyamak IpexpacHO BUOHO, 4TO MOXyLeEYHHE JABH, KAK Ha COBPEMEHHOM
OKEaHWIEeCKOM JIOKe, NMpeNCcTaBJAKT CoGoi He 4TO MHOE, KaK HacJoeHHe JIaBOBHX Tpyd, BeT-
BAIMXCA BHU3 M0 TedeHulo JaB (puc. 5, Tafel 3). Mx fopma mmeHTWuHA GOpME OKeaHMYECKUX
JaB. KpoMe mNomymewyHHX JaB CPaBHUTEJBHO WHAPOKO PA3BUTH IJACTHHYATHE MOKPOBH, HEKOTODHE
N3 KOTOPHX IpocJeXeHH Ha paccrosrme 0,5 - 0,75 um. JOBOJBPHO MHOTOYMCJEHHH CHJLIOBHE

3aJIeXA; OHM YacTO 3aJleralT BHYTPH OCANKOB, 00pasysA NOMACJOEBHE NOTOKH. B psAme MecT
ynaercsa HaGJoflaTh CaMyl ByJKaHMYeckHe XepJa. B BepXxaX naitkoBo#t cepuy Haiiku TepAOT

napajuleJIbHOCTh U NEePeXomAT B CHJUIN MJM MTOKBEPKOBHE TeJa, 9acTo 3aloJHEeHHHe SpyNTHB-
HHMA Gpexkumamu. OHM B HaubHellmeM, BHXOIA HA NMOBEPXHOCTH, MOPOXINANT MOTOKH JABOBHX
TpyG. BORDYyI MTOKBEPKOBHX TeJ, Kak U3 cepledHdKa, HarpPOMORNEHH HaKJIOHHHE JIABOBHE
MOTOKN, YTO CO3JAaeT KApPTHHY, OUeHb IOXOXY(O Ha "crora ceHa" B OKeaHHYECKHUX OCAX clpe-
IuHra. B OmHOM ciydae Hadjwiajcd ByJKaHWYeCKH!l anmapaT THNa JaBOBOI'O MUHI-03€epa: B
BUZe HacJOEHHUS TOHKMX JABOBHX HOKPOBOB MolHOCcTE® IO M, M3 HOX KOTODHX BHTEKaNT
yIJIOMEeHHHe JaBOBHE MONYWKA. Bm3xepJoBHEe yYaCTKA XapakTepu3yWTCA MNOABJIEHHEM Iuajo-
KJACTUTOB ¥ MYCTOTEJHX JABOBHX TDYO.

C HeJBl DPEKOHCTPYKIMM IOJIOXEHHS M KOHPUIypam@u coJiee KPYMHHX BYJIKAHUYECKHX NOCTPOEK -
BO3MOXHHX aHAJOTOB NONBOJHHX BYJKAHMYECKUX I'OP OCEBHX 30H OKEaHWJEeCKHX pHPTOB - IO
BCeMy paspesy peku llyjamak NMpoM3BOAMJACE 38MEPH OPHEHTHUDPOBKM JABOBHX TDyG, T. €., Ha-
NpaBleHA} NMEepPBUYHOTO TEUEHHA JABH. BHACHMIOCH, YTO B KAXNIOM M3 JABOBHX MoJe#l mpeos-
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JafaeT OPMEHTUPOBKA NOTOKOB B 3aNAUHHX PyMOax ¥ MOYTH HeT NOTOKOB, TEKymMX B BOCTOY-
HOM Hampapieru#. [0 OPMEHTHMDPOBKE NOTOKOB yH&J0Ch BOCCTAHOBATH KOH(MIYypalyul MOCTPOEK
(cM. puc. 4). Oxasalioch, YTO B GOJBIUHCTBE CJIYyYaeB OT HMX COXPAHWNICH JIMNb 3amagHHe
TIOJIOBAHH, & BOCTOYHHE OTCYTCTBYOT. JTa KApTHHA YIMBUTEJBHO TOYHO COBNANAET C TEM,
4YTO CJENOBaJ0 GH OXUNATEH NPA 06pa30BaHMK Ga3aJbTOBOTO JOXA 34 CUET CHPENNHra OKeaHn-
YeCKOTO QIHA, KOrfia 0 OCH MAET PACKOJ M TOJIOBMHKK (WM YacTH) BYJKAHUYECKAX NMOCTPOEK
pacxolAaTcAd B Pas3HHE CTOPOHH. [IOCKOJBKY COXDaHM/MCh JMMb 3aNaNHHE TOJOBMHH, TO MOXHO
yTBEpRIATh, YTO OCh CIpeMMHIa pacloJarajach BOCTOYRee (KOHEYHO, B COBPEMEHHHX KOOp-
IMHaTax). PasMepH DPEKOHCTDYMPYEMHX BYJIKAHNYECKHX NMOCTPoeK cocTaBuawT 0,5 - I KM B
MOTepeYHNKe ¥ B 3TOM OTHOMEHWA OHM BIOJHE COM3MEDHMH C BYJKAHNYECKUMA LEHTPaMuM B OCH
OKEeaHNJecKnX pHPros.

YepenoBanne Ha IUIOMANX JABOBHX M HNaliKOBHX MoJeff MOXHO CUMTATh OTpPaXEHMEM Da3JMYHOI
TJYGMHH 3PO3MOHHOTO Cpe3a ¥ Ha 3TOM OCHOBAHMM BOCCTAHOBUTE peJibe( NpexHero Joxa pud-
TOBOt 30HH YpaJbcKoro najeookeaHa. Kaxmaa mapa - JaBH-Jaik# - oTBevaeT MpexHe#t copo-
coBolt cTyneHu: mallk® ee MOUHATOMY, a JaBH - ONyMEeHHOMYy Kpab. [lMpMHA TaKuUX DEKOHCTDY-
NpyeMHX cTyneHelt paBHa 2 — 5 KM, T. e. ONATH Pakad Xe, KAk B OKeaHNM4ecKuXx pudrax.
CTyneHu B3IEPHYTH K BOCTOKY, YTO COBIIamaeT C BHBOJOM O HOJIOXEHUM MCKONaemo#l ocu crpe-
IUHra K BOCTOKY.

AnaymTHUecKMe NaHHHE ONHO3HAYHO YKA3HBAWOT HA WNEHTUYHOCTH 6as3aybToB pekn llyanax oxeaHu-
YecKAM ToJeuTaMm. CrneumaJibHHe MCCleZoBaHMA GHJ/M HampaBJeHH Ha yCTaAHOBJEHUE MEepBAYHOM
TJIyGUHH U3JMAHUA JaB ¥ CKOPOCTH CHOpeluHra. [[y3HPHCTOCTE OKEaHMYeCKMX TOJEUTOBHX Ga-
3aJHTOB ABJAETCA OYEHb UYTKWM MHAMKATOPOM IVIyGMHH WM3JMAHNA: UeM MeHblle INI[yGMHA, TeM
GoJmpme MycToT. B Gasasbrax pekn liyamax MysHPUCTOCTH cocTaBJAeT 5 — 7 %, 4TO 3HAUMTEJH-
HO MeHblle ueM B Gasajbrax KpacHomopckoro pudra (IO %), M3/MBaBUMXCA HA IJIyGHHE

I300 - I500 M, m com3MepMMO C IOPMCTOCTBI 6a3aJbTOB OCH CpeIMHHO-ATJAHTHYECKOTO XpedrTa,
n3JmBaBuMxca Ha TIuyomHe 3000 M. CiaemoBaTeJbHO, 3TH Xe TJYGMHH MOXHO INDUHATH IJIA
G6asanpToB peku llysmaxk. UTo KacaeTcs CKOPOCTH CIpelMHra, TO 6asajbTH pekd lysmak modTu
He colepRaT BKpAIUIEHHWKOB, NpeICTaBJeHH B OCHOBHOM afUpOBHMM Da3HOCTAMA. Cpeld HUX,
KDOMe JIaBOBHX TDPY(S, MPHCYTCTBYWT ILIACTHHYATHE JABOBHE MOKDOBH, PEKOHCTDYUDPYOTCA JaBO-
BHe o3epa. [lo mMeomUMCA XVMAYECKAM aHam3aM, 6a3aJbTH ABJIAOTCA BHCOKOTHTAHWCTHMYU

(mo 2 % Tioz). CremoBaTeJbHO, MO BCEM IPU3HAKAM OHU OTBEYENT BHCOKOCHPENUHI'OBHM
OKeaHMdeCcK¥M pudraM. CKOPOCTH OHJA He MeHblle 6 cM/Tol.

TakuM 06pa3oM, TeoJIOTHYECKHe NAaHHHE TOBOPAT O MOJHO! MIEHTHMYHOCTH BYJIKAHMYECKAX MOPOX
pexu llyamak Gasasbram, OpPMADYOUMMCS B OCH COBDEMEHHHX OKEaHUYECRUX CIPENMHIOBHX
XpedToB. YIaeTcs BOCCTAHOBUTH WMCKOTAEMHU CIpPEeIMHr, DEKOHCTPYMpOBaTh peJbed NMpexHeit
pudTOBOR 30HH, YCTAHOBATH BHCOKYHD CKODOCTH CNPENMHIa. ITH JAHHHE yOeXNawT B TOM, 4TO
IpEBHENANe030#CKOe OKeaHNUeckKoe JoXe NMPUHIMIMAIEHO HE OTJMYAJOCh OT JIOXA COBDPEMEHHHX
OKeaHoB.
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YcaoBuA 06pa3QBaHuA [MPONOBHX NMEPEXOTHTOB ¥ JKJIOTMTOB B KDUCTAINEYECKOM (yHAQMEHTE
BoreMcKoro MaccmBa ¥ _€ro aHaJor'oB

H. J. JIOEPELIOB
PeswowMme

OmpeneJsenre xapakTepHux P-T ycuaopsit mopomoodpasoBanua (radn. I) mokasueaeT, 4TO IMpO-
NIOBHE NMEPUIOTUTH B BepxHell MaHTHMi KpUCTaJM3XPOBAM HDHA OKOJIO 1I00°C n I8 - 20 kdap

U 9TO pEeaKIMOHHHE NPOILYKTH KOHTAKTOB U OKpyXemile I'HeiCH OHJM MeTamopdu3oBaHH B 3
sranax, B cpemHem mpu 900°C m IO kéap, 750°C n 7,5 k6ap m 600°C m 4 kGap. dra omeHka
PETHOHAJBHOTO MeTaMop(@usMa COOTBETCTByeT reoTepme C M HamGoJee BHCOKOMY TEILIOBOMY
NOTOKY, ¥ GOJBIAHCTBO P-T ONEHOK MUPONOBHX MEPUNOTHUTOB ¥ 3KJOT'MTOB COOTBETCTBYET OKe-
aunyecko#t reorepme (fur. I). OTO BHCKA3HBaHWE YTBEPRIAET I'ENOTE3Y O TPEHCTIOPTE MMpO-
TIOBHX CEPNeHTHMHUTOB 4Uepe3 NOKPOBH BepxRefl MaHTMM Ha NOBEPXHOCTH, BH3BAHHOM NpH CTOJ-
KHOBEHMH KOHTHHEHTAJbHHX LT, REIJIOMMYHHX TAKOBHM R I'UMaigfiX. 9TO CTOJKHOBEHHE TaKke
BH3HBAET yToJMeHUe 3eMHO! KOpH, yCHJEeHMEe TEILIOBOT'0 IOTOKA M DPErMOHAJBHHI MeTamopdmsam.

The origin conditions of pyrope periodotites and eclogites
in the crystalline basement of Bohemian and other massives

Summary

The typical estimations of P - T conditions of the formation of the rocks (Table 1)
show that the pyrope peridotites crystallized in the upper mantle at T about 1100 %
and P = 18 - 20 kbars and the contact-reactional rocks and country gneisses were meta-
morphosed in three stasges with the parameters (average) 900 % and 10 kbars, 750 % and
7,5 kbars, 600 %C and 4 kbars., These estimations of the regional metamorphism corres-
pond to the geotherm C and maximum heat flow and the most of P - T estimations of the
pyrope peridotites and eclogites corresponds to the oceanic geotherm (Fig. 1). These
evidence support the hypothesis about the pyrope peridotites were transported by the
nappes on the surface from the upper mantle by the collision of the continental plates
of the Himalayan type. This collision also led to the thickening of the crust, the
high heat flow and the regional metamorphism.
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Die Entstehungsbedingungen der Pyropperidotite und Eklogite im kristallinen Fundement
des Bohmischen Massivs und ndrdlich angrenzender kristalliner Einheiten

Zusammenfassung

Die Bestimmung der charakteristischen P-T-Bedingungen der Gesteinsbildung (Tab. 1)
zeigt, deB die Pyropperidotite im oberen Mantel bei etwa 1100 °C und 18 - 20 kbar kri-
stallisierten und die Reaktionsprodukte der Kontakte sowie die umgebenden Gneise in
3 Etappen, durchschnittlich bei 900 °GC wnd 10 kbar, 750 °GC und 7,5 kbar sowie 600 oc
und 4 kbar, metamorphisiert wurden. Diese Abschédtzung der Regionalmetamorphose ent=-
spricht der Geotherme C sowie dem meximalen WérmefluB. Die meisten P-T-Abschétzungen
fiir Pyropperidotite und Eklogite stimmen mit der ozeanischen Geotherme iiberein (Abb. 1).
Diese Aussage stiitzt die Hypothese iiber den Transport der Pyropserpentinite durch
Gleitdecken vom oberen Mantel an die Oberfléche, verursacht durch Kollision kontinen-
taler Platten vom Himalaja-Typ. Diese Kollision fiihrt gleichzeitig zur Krustenver-
dickung, zu einem hohen WarmefluB sowie 2zu regionalmetamorphen Verédnderungen.

Cepusa Monzmany CuxyM B KpiucTaJUmM4ecKoM fyHIaMeHTe LoreMcKoro mMaccuBa ¥ MeTamMopduduecKue
TOMMM HelOJBIUX GJOKOB B CKJIANYATHX 30HAX T'epUMHAN, o0paMiAnIMX 3TOT MACCHB C CeBe-
pa (Mouxdepr, I'paHy/mToBHEe, PynHhe, COBBM I'ODH) MMENT MHOTO oduero. OTmumTesbHOR
OCOGEHHOCTHI BCEX 3TUX TOJI ABJIAETCA MNOoJMMETaMop(¥3M C PaHHAM I'DAHyJUTOBHM 3TAIlOM
MeTamopdusMa M HaJMuyue MHOTOYMCJEHHHX TeJ (Jo 2,5 KM M/MHO{) IMPONOBHX NEPHMAOTATOB

M 3KJOTHTOB. [IMpONOBHE HEPUIOTHTH B DOTEMCKOM MaccHBe pPaclOJIOXKEHH OpeMMyLecTBEHHO

no nepuepn: OGJOKA, CJOKEHHOTO MOJITAHYyCHMKyMoM. IcJM NpHHATE odliee KynoJoodpasHoe
CTPOEHNEe BTOT0 GJOKa, TO 3TO O3HAYAET, YTO TeJa IDIPONOBHX NEPUNOTATOB X IKJIOTHUTOB
KOHLIEHTDEDPYITCA B BepxHe#l yacTH MOJIaHYGMKyMa BOJM3YM KOHTAKTA C INEePEeKPHBARIUME TOJIa-
MI WM HauBATamA odfuo/mMTOB. HamBarw ofmoJMTOB pHPeiicKOro BO3pacTa XOpomo (PMKCHMPYRTCA
B o6pamienns I'paHy/mMToBux Top (WERNER , I98I) m CoBBMX I'Op, & Tagke IPEAIoJaranTcA
Ha ceBepo-3analie Boremckoro maccuBa (MapmaHcko-JlasHeHCKHi KOMILIEKC) .

OmHo #3 HamdoJiee KpYyMHHX TeJ B DoreMckoil mMaccmBe OKoJO MoxeJbHO - GHJO NMpPOJEMOHCTDA-
POBAHO y4YacTHMKaM ToJieBoil koHPepeHMKM momkommccuy 2 B YexocJsgoBakmyu Jerom 1980 r., a
3aTeM OETPOJIOTHSA 3TOT0 TeJa ¥ KOHTAKTOBO-PEaKIMOHHHX IOpOoJN OHJIA M3ydeHa KOJIJIEeKTHBOM
aBTODOB - yYaCTHMKOB BHmEHA3BaHHO# moJseBoit koHdepemimm ( DOBRETSOV et al., 198I). Kak
OoKasaJoch, TeJi0 IMeeT CJOxHOe demylfiuaroe CTpoeHHe, HEONHOKPATHO NefOpMEpPOBAHO M Ipe-—
TeprneJo moJmMeTamopdusM. IlepBruHHe accoland¥ MAPONOBHX IEPHLOTATOB COOTBETCTBYDT yC-
JOBAAM BepxHelt MaHTMM M He corJacywTca ¢ oueHkamm T ¥ P KOHTaKTOBO-DEaKIMOHHHX NOPOJK
71 BMemanIMX I'DaHyJMTOB.

B radimne I # Ha puc. I MokasaHH XxapaKTepHHe ouneHku P-T ycioBuft kpmcraumsaipn M@po-
MOBHX JEPLOJMTOB ¥ IMPOKCEHATOB M3 p-Ha MoresbHo ¥ IPYTHX yYaCTKOB HAa3BaHHHX MacCHBOB
B cpaBHeHMA ¢ P-T ycJOBAAMF KpHCTALM3aLNNA KOHTAKTOBO-DEAKUUXOHHHX MOPON ¥ BMEMAnIvX
THeficoB. Tloutn Bce oueHkyM no mapam Cpx - Gr # Cpx - Opx B JepLHoJmMTax I'pPyIMMPYROTCA
oxoao II00°C n I8 - 20 KGap M TOJIBKO HECKOJBKO OLEHOK B I'DAHATOBHX I[MPOKCEHHTaX 3aMeT-
HO OTJMYaTCH B CTOPOHY MEHBIMX TeMmepaTyp (900 - I000°) m Gosee mmporEx papmarmit
JaBiemna (I3 - 30 x6ap). Ho m 3T! OLEHKNM He BHXOUAT 3a npefeH P-T noja (II) mmaHe-
JEeBHX ¥ TpaHaT-MIEHEJeBNX MAETHMAHHX JepLOJMTOB M8 KCEHOJMTOB B MEJOYHHX (asajbTax
(IOFPEIIOB, I980). Coma xe momamamnT HEKOTOPHE OIEHKW NJA 3KJOTHTOB (5a), omHAKO GoJbmas
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Table 1 P-T conditions of origin of pyrope lherzolite and associated rocks t in °C
Rock type Association Bohemian massif Granulitgebirge Erzgebirge Gory Sowie
Mohelno Stare Bory Greifendorf-Reinsdorf  Zoblitz- Bystrzya Gorna
Eppendorf
Pyrope Cpx-Gr 1123-1066  1128-1087 - - - 1100, 20 kbar
lherzolite 18-20kbar 18-20 kbar
Cpx~Opx 1043-820 1092-1070 - 1050 1070 1100-1050
Clinopyro- Cpx-Gr - - 1022-934 900-950, 1100,
xXenite 1000,
18-20 kbar 13 kbar 18-20 kbar 30 kbar
Contact Cpx-Gr 869-916 - - - - 700-800
rocks 8 kbar 8-9 kbar
Gneisses Cpx=Gr 860 a) 850-900; 600, 670,
8,5-9 kbar 5 kbar 10 xbar
Cpx-Hrb (700) 800 b) 700-800;
7-8 kbar -
Gr-Bi 650 550650
2-4 kbar =
Eclogites a) 850,
15 kbar - - -
b) 650, 530, 670,
10 kbar - 8-10 kbar 10 kbar
Source Dobretsov, Thalheim, 1979 Bakun-Czubarow, Bakun-Czubarow,

DOI: https://doi.org/10.2312/zipe.1982.073

et al.,1981

Dudek, Fediukova, 1974
Fiala, Padera, 1§77

Behr,1978 ;new data

1975; Thalheim,
1977

1980; new data
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9aCcTh 3KJIOTHTOB M3 MOJNAHYOMKYMa M aAHAJOTWIHHX T'HeRCOB COOTBETCTByeT GoJee HNUSKAM
TeMrnepaTypam.

P-T olEHKM B3KJOTUTOB M GoJbmelt yacTM IMPOMNOBHX JIEPLOJHMTOB pPACIHOJAramTCs OKOJO OKEeaHn-
gecko#t reorepmy ("B" Ha puc. I) MJM HECKOJBKO CMelleHH B CTODOHY IeoTepMH "c" 3a cuer
BIAAHUAA GoJiee MO3MHUX NpolieccoB. I'eorepma "c" xapakTepusyeT "cpelnHue" yCJOBUA peTruo-
HaJBHOTO MeTaMopfu3Ma BMemanIMX IOPOX B KOpe X COOTBETCTBYeT HaudoJiee BHCOKOMY TeIlo-
BOMy TIOTOKy. PasHHe 3Talll pEeruoHAJBHOTO MeTamopdusma XapaKTepU3ywTCA NJA DaHHell dasH
YCJOBMAME TpaHyJmToBo# dammm (moJse II), 3aTeM BHCOKOTeMIepaTypHoit amfucosmToBo# daumn
(700 - 800°C u 6 - 7 Kdap) W, HAKOHell, HWSKOTeMmepaTypHoit amfudo/mroBoit daumu. locuen-
HAA fasa COOTBETCTBYET YCJOBUAM KpUCTA/LmM3alMi aHATEKTHUYECKNX U NapaaBTOXTOHHHX I'pa-
HuToB (okoso 600°C m 4 K6ap) M TPAKTyeTCA HEepPeNKO KAaK TDaHMuTH3alMa. JTu dasH, BO3MOR-
HO, 3aMeTHO OTJMI&TCA N0 BOSpACTy, ONHAKO 6/mM30cTh ux P-T mapameTpoB omHO# reoTepme
CBUIETEJBbCTBYEeT O GJM3KOM TEILIOBOM MOTOKE, a CJeNoBaTeJbHO, O CXONHOM peXUMe peruo-
HaJBHOTO MeTamopdusma.

NlpuBeneHHHe oleHk® (Tada. I u puc. 1), OCHOBaHHHE HA 0630pe JMTEPATYDH M HEKOTODHX
HOBHX JIaHHHX MMHEpAaJOTM4ecKold TepMOMEeTpMM, NOJYyYEeHHHX aBTopoM (cM. Tada. I), mos-
BOJIAOT NMOXMEDPRATE M KOHKDPETM3MPOBATH 3akJioUeHWe MOJKOMHCCHM 2 B OTHOUWIEHWM T'eHe3nca
IMPOTIOBHX NEPUIEOTHUTOB M 3KJOTHUTOB MOJIAHYCMKyMa, CHOPMYJMPOBAHHHE MOCJE MOJEeBHX
pador B Yexocsyopaxun (I980), I'IP u Tosmmm (I98I):

I) MivpomoBHEe MEPUTOTUTH ¥ IKJIOTMTH OTHOCATCS K TUIMAYHOE odmomTOBOR accoluaimy;

2) Bo3MORHO, OHM ABIADTCA OTTOPXEHUAMM BepXHe#t MaHTuM, cHOPMMUPOBABEIMMUCA Ha IJIyOHMHAX
Gosee 60 EM;

3) OHM OHJm BHBENEHH B BepXHWe CTPYKTYDHHE 3TAXM NMPYM CTOJKHOBEHNMYM KOHTHHEHTAIBHHX
IUIAT, AHAJOTWYHHX TAKOBHM B I'mMaJjasx, mpuueM pacnpefiesienue P u T B momomse Hagm-
BUraBme#icd ILUMTH GJM3KO COOTBETCTBOBAJIO M30TepMe "B";

4) sHaunMTeJBHOE YTOJIEeHWe KODH BH3BAJO, C OJHOI CTOPOHH, yCHJEHHMe TelJOBOTO NOTOKAa
1 pernoHaJBHH! MeTamopdusM, cooTBeTcTBybmmii n3orepme "c", U ¢ Apyro#t CTOPOHH,
NOIHATHE ¥ TJYGOKY®D 3POSUD C IMOYTH TNOJHHM yJMYTOXEHHEM NepeKpHBaouelt mmTH, OT
KoTopo#t ocTasmich TOJBKO NPOBECH ee NomomBeHHOE uacTH, XefOpPMUPOBEHHHE U MeTa-
MOpPU30BaHHHE COBMECTHO C MONCTHJalMMMA THeftcamm;

5) BumeynomsHyTHe O(MOJMTH, BO3MOXHO, NPENGTABIANT PEJUKTH OKEaHMYEeCKO# MIACTHHH,
3axaTHe MeXNy IBYMA KOHTMHEHTAJBHHMM IJMTaMy AHAJOTUYHO MEeHHAHCKYM MOKDOBAM
ofuOJHMTOB B CTPYKType AJBI,

CxoIHHEe 3aKOHOMEDHOCTM XapaKTepHH HJA MHOTMX TeJ TMPONOBHX NEPHIOTUTOB ¥ SKJIOTUTOB

B rHelfcax u cJamax, Hampumep B KokueraBckoM MaccuBe M Kasaxcrane (DOBRETSOV, SOBOLEV,
1970), mosToMy npezJoXeHHOe OGBACHEHME MOXET MMeTh GoJiee oduee BHAYeHHme, AJbTep-

HaTMBHAA TANOTEe3a ZJA OCBACHEHHMA NX IeHe3lca - BHeZpeHMe NNPONOBHX MepUAOTHTOB
H SKJIOTHTOB B BHZe BHCOKOTEMIEPATYPHHX MarM BO BpeMAd MeTaMopduaMa BHCOKUX ZaBJenuft -
ChJia u3JjoXeHa HaMm paHee (DOBRETSOV, SOBOLEV, 1970),
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fige 1 (puce. 1) P=T conditions of rocks' origin and comparison with
geotherms of shield (a), oceans (b) and zones of
regional metamorphism (c).
1 - pyrope peridotites and pyroxenites;
2 - eclogites,
3 - contact rocks and gneisses;
I

- fields of crystallization conditions of mantle
xenolithes from basalts (1 - of garnet pyroxenites,
II - spinel lherzolites and garnet-spinel ones);
5 = fields of crystallization conditions of pyrope
peridotites of crust and regionally-metamorphosed
rocks of the various stages.
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Ophiolites and Initialites - a Comparing Reflection

CARL-DIETRICH WERNER )

Summary

A comparison of the Variscan initialites of the Rheno-Hercynian and the Saxo-
Thuringian with OFB and CON TH basing on petrochemical and geochemical criteria leads
to the unambiguous statement, the first are continental tholeiites of LKT type. Most
distinctly this fact can be deduced from the REE contents and their distribution
pattern, From the estimation of the depth of the corresponding partial anatectic
melting ranges for the initial magmas follow considerable deeper levels than for the
OFB melts, The conception of an intracontinental geosynclinal development within the
West and Central European Variscides, derived from geologic observations, can thus
be sustained emphatically, Consequently, the distinction between ophiolites and
initialites is fully justified. However, the crustal thickness within geosynclinal
zones is distinctly smaller than in other regions of continental lithosphere plates.

Ophiolithe und Initialite - eine vergleichende Betrachtung
Zusammenitfassung

Ein Vergleich zwischen den variszischen Initialiten des Rhenoherzynikums und des
Saxothuringikums mit OFB und CON TH nach petrochemisch-geochemischen Kriterien fiihrt
zu der eindeutigen Aussage, dafl es sich bei den erstersn um kontinentale Tholeiite
vom LKT-Typ handelt. Besonders klar ist diese Tatsache aus den Gehalten und dem Ver-
teilungsmuster der REE abzuleiten., Die Abschitzung der Tiefenlage der jeweiligen
Aufschmelzungsbereiche ergibt fiir die initialen Magmen erheblich griBere Werte als
fiir die OFB-Schmelzen, Die aus geologischen Beobachtungen abgeleitete Vorstellung
einer intrakontinentalen Geosynklinalentwicklung in den west- und mitteleuropdischen
Varisziden kann damit entscheidend untermauert werden, Die Unterscheidung zwigchen
Ophiolithen und Initialiten ist somit vollauf gerechtfertigt. Die Krustenmichtigkeit
in Geosynklinalzonen ist jedoch deutlich geringer als in anderen Bereichen kontinen-
taler Lithosphdrenplatten,

" Bergakademie Freiberg, Sektion Geowissenschaften, Freiberg
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OfEo/MTH M MHUIMAJMTH - CPABHATEJBHOE DACCMOTDEHME

Pesnme

CpaBHEHNEM MeRTy BapHCLMHCKUMA MHMIMAMTAMA DEHO-TEpPIMHCKOR M CAaKCOTODPHMHICKO#t 30HH ¢
OFBUM CON TH IO METPOXMMAYECKA-TEOXAMIYECKAM KDHTEDHAM IOJydaeTcA OJHO3HAYHOE BHCKa-
3HBAHE YUTO NepBHE - KOHTUHEHTAJbHHE TOJIEMTH THUMa LKT.

OCOGEHHO YEeTKO MOXHO BHBOJMTEL STOT (AKT M3 CONEpXaHui#t M odpasia pacmpelelieHUS REE .
B pesyJssTaTe ONEHKA TVIyGMHH COOTBETCTBYWIMX 0GJACTel pAcIIaBKM NOJYYanTCA NJIA HHA-
IMATBHHX MATM 3HAUATEJNBHO GOJBMAE 3HAYEHUA 9eM JIJA DACIIaBoB OFB. BHBEIEHHOE W3 I'e0-
JOTHIECKNX HalJmwueHni#t UpeacTaBJeHNe BHYTPMKOHTMHEHTAJIRHOTO T'eOCHMHKJMHAJBHOTO pAa3Bh-—
THA B 3a0AMHO- M CpejHeeBPONeHdCKNX TepIMHMIAX MOXHO OGOCHOBATEH TaKNM OGpa30M SHAUM-
TeJBHO. MTak pas/mueHne MexmTy OFMOJMTAMA M MHAOMAJMTAMM BIOJHE clpaBelmBo. OIHAKoO,
MOWHOCTE KODH B TEOCHMHKJMHAJIBLHHX 30HAX SACHO MEHbhNe 9eM B JPYTHMX OGJACTAX KOHTHHEH-
TaJBHHX IUMT JHTOCFEPH.

1. Introduction

The topic of the field work of subcommission 2 of the Problem Commission IX in
1987 was "Ophiolites and Initialites of Northern Border of the Bohemian Massif". The
inclusion of the initial, geosynclinal magmatites is thoroughly justified by the
subject "Early Stages of Evolution of Geosynclines and their Ophiolitic Complexes",
however, considerable discussions have been caused for distinguishing initialites
and ophiolites so clearly, Subsequently it will be tried to explain the essential
arguments for it, thereby we intentionally proceed from the geologic situation of
the West and Central European Variscides,

2. Geologic position of the Variscan initial magmatites

The term "initial volcaniem" goes back to H. STILLE (1939), and has been related
from the beginning to the classic geosynclinal conception represented by AUBOUIN
(1965) at last. Under the influence of the global tectonic ideas the term "geo-
syncline" has been discredited frequently indeed, but this is not a sufficient
reason to withdraw from it generally.,

From the experience of Central and West European geologists - especially in the
Variscide region - geosyncline represents a secular sinking area - sometimes splitted
into several special basins - connected with vast extension zones., The emplacement
of initial magmatites s.str., marks the border between two geosynclinal development
stages, the pre-flysch and the flysch and olistostrome ones respectively, i.e.
Eifelian-Givetian within the Rheno-Hercynian (RH), and Frasnian within the Saxo-
Thuringian (ST)., The not very abundant so-called "Deckdiabase" (cover diabases,
Dinantian I-II) are known only from the RH,

It is decisive, that the whole geosynclinal development within the West and
Central European Variscides took place on a continental crust., Lower Palaeozoic is
evidently the basis for the pre-flysch sediments both in the RH and in the ST
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(FANDRICH, 1972; JUTEAU & ROCCI, 1974; KRAMER & RUSLER, 1J81; MUCKE, 19733 RUSLER,
1960; RUSLER & WERNER, 1979a; SCHEFFLER, SCHWAB & WERNER, 1981; SCHROEDER, 1977;
SCHWAB, 1976). Below it in the ST follows metamorphic Proterozoic, in the RH its
occurence is probable,

The common rock association of the initial magmatism comprises predominantly
basaltic and in smaller quantities even andesitic eftusives (spilites), partly form-
ing pillow lavas, and corresponding volcanoclastics as well as basaltic subintrusive
bodies or dikes (diabases, partly layered differentiated up to picrites) within pre-
flysch and basement rocks, According to their mineral composition the cumulative
picrites correspond with mela=olivine tholeiites to plagioclase peridotites, and are
mineralogically and geochemically in no way comparable with ophiolitic ultramafics
(WERNER, 1982), In some regions, immediately before the effusion of basic lavas,
rhyolitic to rhyodacitic effusives occur, mostly submarine (quartz keratophyres),
but also subaerial (quartz porphyries; ROSLER, 1959), Only in parts of the RH ex-
clusively .a complete alkaline rock suite is developed with alkali-diabases, spilites,
potassium-spilites, microsyenites, keratophyres and quartz keratophyres (ROSLER &
WERNER, 1979a; WERNER & ROSLER, 1979), related to a special geotectonic situation
(WERNER, 1981c). All in all the appearance of diabas-spilite association corresponds
greatly to the layer 2 of the oceanic crust, However, the other limbs of an oceanic
ophiolite series are completely absent, Consequently, the emplacement of the initia-
lites took place in a marine, but not an oceanic way!

In contrast to the initialites ™ophiolite represents oceanic crust generated at
mid-ocean ridges, from whence it slowly migrates by ocean floor spreading toward
continental margins - there to be subducted into the mantle. Under some circumstances
at plate boundaries, slabs of oceanic lithosphere have become detached and override
(obduction) continentel margins" (COLEMAN, 1977). The complete ophiolite series in -
cludes ocean-floor basalts, sheeted dikes, gabbros and harzburgitic-dunitic ultra-
mafics as refractory Upper Maentle, In Central Europe ophiolites are only known from
the Upper Proterozoic (MAJEROWICZ, 1981; MISAR & JELfNEK, 1980; TONIKA, 1980; WERNER,
1981b).

3. Petrochemistry and geochemistry of the Variscan initialites

By many authors petrochemical and geochemical criteria have been elaborated allow-
ing with sufficient accuracy a discrimination of basaltic magmatites with respect to
their geotectonic position. By comparison between OFB and the phenomenologically
similar diabases and spilites of the Variscan geosynclinal zone it can be demonstrated
unequivocally, that both the basalt types are not identical, This holds true too, if
it is taken in consideration, that for the OFB average only fresh rocks were used,
whereas the main part of the Variscan initialites has undergone compositional
alterations by sub-sea-floor metamorphism, however, the general characteristic
features of the rocks could not be effaced essentially.

For the Rheno-Hercynian a mean value "¢ RH" without weighing was calculated of all
available diabase and spilite analyses from the Lower Harz (ROSLER & WERNER, 1979b;
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WERNER, 1981a) - except the Elbingerode alkaline rock series - from following units:

Wissenbach slates (Eifelian) n =11
Wippra unit (Givetian) n = 10
Stidharz and Selke nappes (Givetian) n=17
"Deckdiabase" (Dinantian) n=13

After the discriminance test for the bulk chemistry (PEARCE, 1976) ¢ RH belongs to the
continental within-plate basalts of LKT type; the same applies to the single groups,
too.

For the Saxo-Thuringian - disregarding more strongly alterated samples - a mean
value "™ ST" was calculated using 50 picrites (Eastern Thuringia, Vogtland), 75
diabases (Eastern Thuringia, Vogtland, Wildenfels, Frankenberg, Elbe Zone) and 55
spilites (ditto) - data from KRAMER & RUSLER (1981), RUSLER & WERNER (1979b), WERNER
(1981a) - with following weighing:

picrite average + 4 x diabase average = dike average,
dike average + 3 x spilite average = @ ST.

For this the discriminance test gives CON WPB of LKT type also.

The mean values of ocean ridge tholeiites (OFB, n = 38T; WEDEPOHL, 1981) and con-
tinental tholeiites (CON TH; WEDEPOHL, 7975) were used for the purpose of comparing
(table 1). Striking differences in the bulk chemistry became evidently especially
at Tio2 and P205, for which a subsequent alteration can be practically excluded.,
Probably, the relatively high N320 contents can be explained partly by reaction with
sea or pore water due to the submarine emplacement. They cause the comparatively low
normative An contents of the plagioclases (An¥®) as well as the high values of the
THORNTON-TUTTLE index (TTI). Moreover, the initialites are distinguished by high
normative Ol and low Opx contents,

In the same way the trace elements were grouped (table 2). From the ST 120-143
single data (Rb = 107, Nb = 73) were available, from the RH 42-48 ones (Rb+Li = 32,
Nb = 29). Herewith, the differences between OFB and the initialites are essentially
clearer (besides Ti especially Nb and Zr), whereas a rather good similarity does
exist with CON TH (Rb, Ba, Sr, Nb, Zr and Cr). Comparing the geochemical parameters
the similarity of the initialites with CON TH and their deviation from OFB becomes
still more distinct, above all at Zr/Cr, Ti/P, Ti/Zr and Ti/Sc. On the other hand,
however, there are variations between both the mean values of RH and ST having their
origin in the divergent geotectonic position and - connected with that - the diffe-
rent depth level of the Mantle anatexis producing the magmas,

In addition the following trace elements were determined for a small number of
samples (LOOS, SAUPE & WERNER, in prep.) by NAA: REE (lLa, Ce, Nd, Sm, Eu, Tb, Y¥b,
Lu; the graphically derived data for the other REE are given in parentheses), Ta,
Hf, U, Th and Sc (table 3). From these, four belong to the RH (only "Deckdiabase"),
and 18 to the ST {4 picrites, 5 diabases, 9 spilites). The latter were averaged as
main and common trace elements, Obviously, the REE pattern of the initialites is
nearly identical with that of CON TH., Normalizing the contents of OFB, @ RH and
@ ST to CON TH, the quotients of the initialites are near to 1, whereas the OFB
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Table 1. Bulk chemistry of Variscan initialites compared with

OFB and CON TH

OFB § RH P 8T CON TH
810, 49.14 46.5 44,7 5.2
'.l.'io2 1.17 1.85 2.7 1.62
A1205 15.64 15.5 13.9 15.2
0r203 0.046 0.026 0.042 0.025
F9203 2.64 2.2 3.6 -
FeO 6.66 8.1 8.2 1.0
MnO 0.16 0.22 0.19 0.18
MgO 8.22 7.05 7.7 6.12
KNio 0.018 0.010 0.025 0.01?7
Ca0 11.84 8.8 8.1 10.1
BaO 0.005 0.012 0.030 0.027
8ro0 0.016 0.0%1 0.034 0.039
Naao 2.4 3.5 3.2 2.37
K20 0.20 0.45 0.65 0.84
P202 0.12 0.28 0.35 0.22
H;0 0.75 3.4 3.75
H20' 0.34 0.21 0.26
002 1.6 2.6
S 0.04 0.2 0.15

99.40 99.9% 100.08 98.96

Equivalent cata-norm, adequate to CIPW
Q = - - 2.85
Or 1.2 2.8 4.15 5.05
Ab 21.9 33.15 30.85 21.8
An 31.85 26.65 23.3 29
Opx 14.45 1.75 2.85 19.1
Cpx 21.76 14.2 14.25 16.85
(o) § 4.85 15.7 16.95 -
Mt 2.1 2.45 2.85 2.6
Il 1.65 2.7 4,05 2.3
Ap 0.25 0.6 0.75 0.45
An® 59 45 43 57
TTI 23 36 35 30
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ones difter clearly. For the equivalent rocks of the Rhenian Massif HERRMANN & WEDEPOHL
(1970} could prove this too. In principle, for Sc, Th and U the same holds true, where-
as for Ta and Hf there is not a good correspondence, but a significant distinction
compared with OFB, The geochemical parameters emphasize this statement especially
clearly, as well as fig. 1, representing the mean values normalized to chondrites.
Additionally, the graphs of the basic members of the Elbingerode alkaline rock suite
are given to stress their special features.

Table 2., Trace element chemistry

OFB @ RH @ ST CON TH
Rb 4,9 11 22 22
Ii g9 60 32 T
Ba 48 110 265 246
Sr 134 265 290 328
Nb LA 16 15 13
2r 85 110 185 137
Ti T0O00 11000 16200 9700
Mn 1200 1700 1500 1356
v 252 230 205 251
Ni 144 80 195 134
Co 45 35 46 48
Cr 317 180 290 168

Geochemical parameters

FI 0.66 0.60 0.60 0.55
T 11.3 6.5 4.0 T.9
k 0.05 0.08 0.12 0.19
mg 0.61 0.55 0.54 0.49
el 111 112 107 124
Qz - 11 - 23 - 26 - 3
K/Ba 35 34 20 28
K/Sr 12 14 19 21
K/Rb 340 335 245 315
Ba/Sr 0.36 0.42 0.91 0.75
Rb/Sr 0.037 0.042 0.076 0.067
Zr/Cr 0.27 0.61 0.64 0,81
Zr/Nb T.7 6.9 12,3 10.5
Zr/Ba 1.75 1.0 0.7 - 0456
Ti/P 14 9.1 10,6 10.1
Ti/Zr 22 61 56 58
Ti/Sc 175 380 600 325
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fig. 1 Average REE contents of Variscan initialites (Dth’ RH, and D+Sp, ST)
and of OFB normalized to chondrites.
Por comparison: Spilites and alkali-diabases (Sp"'Dsp’ RH) and
potassium-spilites (ESp, RH) of the Elbingerode alkaline rock suite.
For each rock type the normalized mean value is plotted at the margins.
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Teble 3. REE geochemistry (ppm)

Relation to CON TH

OFB 9 RH 9 8T CON TH OFB @ RE P ST
La 5.5 13 17 15 2.73 4535 0.88
Ce 15.6 24.5 39 32.9 2.1 1.34 0.84
Pr 1.3 (4.35) (5.6) 4,7 3.6 (1.08) (0.84)
Nd 1.8 20 26.6 18.9 1.6 0.95 0.71
Sm 3.05 4.4 5.5 4.9 1.6 1.11 0.89
Eu 1.11 1.7 1.8 1.5 1.35 0.88 0.83
Gd 4.6 (5.2) (6.1) 5.5 1.2 (1.06) (0.90)
Tb 0.61 0.72 0.77 1.2 1.97 1.67 1.56
Dy 5.95 (4.3) (4.5) 4.9 0.82 (1.14) (1.09)
Ho (1.3) (0.93) (0.95) 1.3 (1.0) (1.4) (1.37)
Er 3.38 (2.45) (2.5) 2.8 0.83 (1.14) (1.12)
Tm 0.41 (0.35) (0.36) 0.46 1.12 (1.31) (1.28)
1) 3.29 1.85 1.9 2.6 0.79 1.4 1.37
Iu 0.40 0.39 0.46 0.46 1.15 1.18 1.0
Z REE 58 a4 113 97 1.67 1.15 0.86
So 40 29 27 30 0.75 1.03 1.1
Ta 3.0 0.9 1.0 0.5 0.17 0.55 0.5
HE 2.0 3.6 4,2 2.5 1.25 0.7 0.6
Th 0.75 2.2 1.9 1.8 2.4 0.82 0.95
U '0.12 0.62 0.7 0.5 4,2 0.81 0.71

Geochemical parameters

LREE/HRE 1.77 3.7 4.85 3.7
La/Sm 1.8 2.95 3.1 3.05
La/Yb 1.67 7.05 8.95 5.75
Ce/Yb 4,75 13.2 20.5 12.7
Sm/Yb 0.93 2.4 2.9 1.9
Yo/Tb S.4 2.55 2.45 2.15
Zr/REE 1.46 1.31 1.64 1.41
Zr/Bf 52 38 45 55
Nb/Ta 3.7 18 15 26
Nb/Th 14.7 7.3 7.9 7.2
HE/Ta 0.67 1.65 2.2 1.4
Hf/Th 2.67 1.65 2.2 1.4
Th/U 6.25 3.55 2.7 3.6
Th/Ta 0.25 2.45 1.9 3.6
Ta/To 4.9 1.25 1.3 0.42
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4. Depth level of the partial Mantle anatexis

After WEDEPOHL (7981) the OFB magmas were formed with an average of 15 % mantle
material mobilized by partial anatexis for P,T at 10 kb, 1300 °C, corresponding to
a depth of roughly 30 km, the Moho being placed ~~ 5 km beneath sea-floor.

For the anatexis of the "Deckdiabas"™ magmas of the RH - the same holds true for
the other diabase-spilite rocks of "@ RH"™ too - we have derived (RUSLER & WERNER,
1979a) P with ~ 15 kb, corresponding 45-50 km depth (and a Moho level of ~ 25 km),
and for the initial magmas of the ST P = 15-20 kb, corresponding 50-70 km (Moho
level ~ 30 km), The Ti and P values (CHAZEN & VOGEL, 1974) are in keeping with this
trend (@ ST > ¢ RH > OFB), as well as the lower A1203contents of the ¢ ST.

Furthermore it is remarkable, that the present Moho level lies the deeper, the
deeper the anatectic range for the corresponding magmas can be assumed., The signi-
ficantly larger depths of the anatectic zones for the initisl magmas of RH and ST
exclusively taken into consideration, of course, are not yet a proof for their
origin within a continental 1lithosphere plate. But they emphasize this statement,
deduced from geologic observations and petro-geochemical data., The thickness of the
continental crust within the Variscides amounts to 25-30 km, however, it is smaller
- and this holds true for other geosynclinal zones too: - than in platform or shield
regions (40-45 km). Hence it corresponds to the "subcontinental crust" after RONOV &
YAROSHEVSKIY (1967), and to the "shelf crust" in the sense of BRAUSE (1979), re-
spectively,
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Contributions to Initial magmatism of the Saxothuringian zone
(Vogtlandian synclinorium)

MANFRED HAUPT, WOLFGANG KRAMER and GUNDULA NOACK

Beitrdge zum initialen Magmatismus des Saxothuringikum
(Vogtlandisches Synklinorium)

Zusammenfassung

Insbesondere magnetische Messungen bestdtigen die Bindung der megmatischen Haupt-
forderzone des vogtlandischen Synklinoriums an NE-SW-streichende tektonische Elemente
sowie die Langserstreckung einer Reihe von Basitkorpern in dieser Richtung und quer
dazu, d.h., es bestehen eindeutige Beziehungen zu Bruchstrukturen. Damit ergibt sich
ein wesentliches Faktum fiir die autochthone Lagerung der initialen Magmatite.

Der Diabas/Pikrit-Korper von Neuensalz ist ein typisches Beispiel fiir devonische,
differenzierte Lagergdnge im Bereich des vogtlandischen Synklinoriums und im Prinzip
des gesamten westlichen Teils der Zentralsdchsischen Zone. Das Auftreten kumulativer
Plagioklasbildungen, der hohe Differentiationsgrad und Chemismusunterschiede zu typi-
schen Mantelultrabasiten befestigen die Meinung, daB es sich bei den ultrabasischen
Gliedern der "Initialite" nicht um Mantelderivate im engeren Sinne, sondern um ein
Differentiationsprodukt basaltischer Mantelmagmen handelt. Jedoch bestehen hinsicht-
lich der erhdhten Phosphor- und Titangehalte in den Xenolithen tertidrer Basalte des
Erzgebirges und der devonischen Basite in der ndrdlich angrenzenden Zone geochemische
und evtl. petrogenetische Beziehungen.

Eine Abschédtzung der Bildungsparameter der Peridotit-Xenolithe 1d8t den Schlu8 zu,
da8 deren metamorphe Mineralparagenese unter den Bedingungen einer ozeanischen Geo-
therme geprédgt wurde. Damit sind im Bereich des Saxothuringikum wdhrend des Altpaldo-
zoikum bzw. Prdkambrium auch aus dieser Sicht ozeanische Krustenabschnitte nicht aus-
zuschlieBen.

Articles qui concernent le magmatisme initiale du Saxothuringicum

Resumé

Ce sont en particulier des mesurages magnbétiques qui confirment aussi la lisson de
la zone d'extraction magmatique principale du synclinorium de Vogtland avec des elements
qui se déroulent du NE & SW que l'existence d'une série des corps minéraux basiques.
Cette existence on peut observer en direction déjd dite en haut mais aussi en travers
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d cela. ga veut dire: Il y a, sans ambiguité, des relations & des structures de brise-
ment. Par 1ld, un fait substantiel en résulte pour le gisement autochthone des magmatites
initiales.

Le corps minérale nommé Diabas/Pikrit de Neuensalz figure un exemple typique des
filons dévoniques et différentielles situés dans la région du Synclinorium de Vogtland
et - en principe - dans la région de toute la partie occidentale de la zone en Saxe
central. Ce sont l'existence des plagioclas cumulatifs, la haute mesure de différentia-
tion et aussi des différences en chimisme en comparaison avec des ultrabasites typiques
d'écorce terrestre qui confirment notre avis qu'il s'agit ici d'un produit de différentia-
tion des magmas basaltiques d'écorce terrestre. Alors, les chainons des "initialites"
ultrabasiques ne sont pas, au sens etroit, des dérivates de 1l'écorce terrestre. Mais,
concernent les hauts taux de phosphore et de titane dans les xenolithes des basaltes
en Erzgebirge et concernant aussi les basites dévoniques dans la zone voisine du nord,
il faut dire qu'il y a des relations géochimiques et - peut8tre - pétrogénetiques.

Voyant les dates d'origin nous estimons que la paragenése minérale des xénolithes
péridotites & &té destineé par une géotherme océanique. Par 1ld, il n'est pas impossible
qu'il y a aussi des segments ocfaniques de crofite dans la région du Saxothuringicum
pendant le temps de vieux paldocoicum ou bien pendant le précambrium.

llpuMeyaHu K WHULMAJIBHOMYy MarmMaTuamy CaKCOTHPUHICKOM 30HH
(POrTAAHACKOIO CMHKJIMHODMA)

SaKnwueHNSA

B yacTHOCTM MArHUTHHE W3MEPEHUs MOATBEDPXAAKNT COEAMHEHMEe IJaBHO# NMOABEMHOH 30HH
QOIMTNAHNCKOIO CUHKIMHODMA K CEBEPO—BOCTOYHO - WI'0-3aNafiHO0 NPOCTHUpAWWMM TEKTOHHU-
YECKUM 3JIeMEHTaM W MPOJOJBHOE NPOTAXEHME Da3HHX OCHOBHHX TeJ B 3TO HaNpaBlIGHUE U
Nonepex K HeMy, T.€., CYyWECTBYWT fCHHE OTHOWEHMA K pa3pPHBHHM CTDYKTypaM. Takum
06pa3oM MOJyyaeTCs BaxHH{ (aKT ABTOXTOHHOTO 3aJeTaHMA MWHUIMAJBHHX MarMaTUTOB,.
lnaGa30BO-NUKPUTOBOE TeJO B HolleHsanbn ABAAETCA TUNMYECKUM NPUMEDPOM LEBOHCKMX,
IuddepeHUMPOBAHHEX NIACTOBHX XWJI B OCGnacT QOITAAHACKOI'O CHUHKJIMHODUA M B NPHHLUIE
Bceit sanazHo#t yacTu leHTpansHO#t CaKCOHCKOY 30HH. BHCTYyNIEeHME KYMyJIAaTUBHHX NJIATUO-
KJIa30BHX 0Gpas3oBaHuit, BHCOKaA CTeneHdb AudepeHuuanuy¥ M Pa3HOCTM XMMU3MA IO CPABHEHMN
C TUNMYECKUMM MAHTMHHHIMUM YyABTpaGa3uTaMy MOATBEPXIANT MHEHME, UTO YJABTPAOCHOBHHE
yieHs "uHMuManuToB" He MaHTMiiHEHE ZepUBATH B Yy3KOM CMHCie, a NPOAYKT auddepeHUuannu
0a3aJlbTOBHX MAHTUMUHHX Marw,
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OZH8KO MO OTHOWEHMO K MOBHIEHHHM (JOCHODHHM ¥ TUTAHOBHM COZEPXBHMAM B KCEHONUTAX
TPeTHYHHX 6a3albT8X PYAHHX IOp M ZEBOHCKMX OCHOBHHX NMOpOA B 80HE, Haxoafme#cs
Ha ceBepHOR I'paHMIle CYWECTBYWHT IeOXMMMUECKME M IpPH cayuae NEeTPOreHHHe OTHOIWEHMA.
OueHka napaMeTpoB dopManuy NepUZOTHT-KCEHOJNTOB AONYCKAET BHBOA, UTO MX METAMOD-
duyeckuit muHepanbpHHR NapareHesuc OHJN COBA8H MOA BIMAHMEM OKEAHCKO# reoTepMu.
Muax B CakCOTWPMHICKO# 30HE BO BpEMA HUXHENaneo30MCKOTO MIM ZNOKEMGPMACKOTO nepu-
OZOB TaKkxe C 3TOH TOUKM 3PEHMA OKEAHMUECKME YUACTKM BEMHO# KOPH He WCKIKNYAEMH.

By stimulations obtained during field work in spring 1981 and by new data we were
caused to do additional assertions on Upper Devonian mafic magmatism of the Vogtlandian
synclinorium. They are to confirm our conception on the geotectonic position of "ini-
tialites" and on crustification in the Saxothuringian zone from geophysical, geochemical
and petrological point of view.

With regard to their geochemical properties the mafic initial magmatites (diabases
and basaltic "spilites") are transition types between oceanic and typical continental
basalts. They belong to an extensive volcanism in trough regions with sialic but thin
crust between local crystalline blocks. This coincides with conceptions of a Central
European "shelf crust" (cf. BRAUSE, 1979) and "block mosaik".

1. Gravity and magnetic measurements

The results of regional and reconnaissance gravity measurements with an average
point distance of 300 m are dominated by regional minima which reflect the updoming
of granites. The density of granites is 2620 kg/ma; the density of the surrounding
phyllites is 2780 kg/ma. In western direction the ascent to the positive gravity ano-
maly of the Miinchberg gneiss massif becomes evident. The gradients on the margins of
the minima reflect deep fault zones, partly with regional extension. They influence
the position of granite domes (fig. 1). The gravimetric flanks and the gradient con-
nected with them are an image of the Central Saxonian zone where is situated the
positive anomaly zone, too (proved by magnetic investigations).

The regional magnetic measurements revealed a NE/SW striking anomaly, i.e. a maxi-
mum with submaxima of different strike (fig. 2), the cause of which are diabase in-
trusions. The submaxima represent diabase bodies or diabase conglomerates. The sur-
rounding phyllites are expressed by a uniform magnetic field level. Small anomalies
in the eastern part of the investigated area are due to magnetic quartzites. According
to susceptibility measurements on rock samples the magnetic properties of the rocks in
southwestern Vogtland are the following:

- diabase and partly spilite - high magnetization
- gpilitic tuff and sediments - low megnetization.

Magnetic anomalies in the western Vogtland are caused by spilites, diabases and magnetite
quartzites. The separation of spilitic tuff and weakly magnetized wall rocks is not pos-
gible.
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The example shown in fig. 3 exhibits a maximum in the central part which can be ex-
plained by an extensive differentiated coarse-grained diabase extending to the NE-part
of the area. Narrow elongated minimum and maximum zones may be caused by tectonic faults.
One can observe a dominance of the NW/SE direction. Relatively short cross faults are
expressed by stretched and displaced anomalies.

The minimum areas are interpreted as tuffs or Devonian sediments. The diabase stocks
are not tectonically affected, thus the faults only occur along the margins of maxima.

With regard to ore prospecting the magnetic surveys in the Vogtland are of importance,

because the ore veins are controlled by longitudinal extension of stock-shaped diabase
intrusions.

2. On the geochemical characterization of basaltic rocks

Basaltic rocks - especially diabases (including differentiated diabase/picrite bodies)
and basaltic (and andesitic) spilites and tuffs make up the main part of Upper Devonian
magmatites.

In the correlation diagrams Na20 + K20/Sio2 and FeO: MgO/SiO2 (fige. 4) the variabili-
ty range of the chemism of this rock series can be illustrated. The uninterrupted transi-
tions between basaltic and andesitic constituents characterize them as cogenetic forma-
tions. In fig. 4, the material variance - conditioned by differentiation on the one hand
and by various alteration processes on the other - is illustrated, too. Concerning tak-
ing and selection of samples resp., questions of alteration have particularly been taken
into consideration.

Correlation investigations, Cluster-R analysis and component analysis confirm the
hitherto existing ideas about strong differentiation of mafic rocks by crystal frac-
tionation (c¢f. KRAMER & ROSLER, 1981):

- MgO0 and Ni, Zr and Y are each together positively correlated very well,
but among the elements of both pairs there is a negative correlation
(fig. 5a and b),.

- This assertion is underlined by factor charges of the features in component 1

of component analysis (fig. 5c¢).

Furthermore, the striking regional significance of Ti and P20 is emphasized (sialic
influence resp. result of a Ti-P specialized uppermost mantle):

- These two chemical components are correlated with Zr and Y only very weakly,
consequently not enriched in the result of fractional crystallization.

- This is also confirmed by isolated occurrence of Ti-P with relatively high factor
charge in a special component of component analysis.

DOI: https://doi.org/10.2312/zipe.1982.073



70

S 4
S
1]
=
c
S 3 5117,
X
+
2,21
(=}
z ©5174 &
©
1 c_,d'/c‘)‘ © basaitische Spilite
S O
\’9\'@\\ O L5097 o) ® andesitische Spilite
:«\29 O Diabas, basaltoid
0 A I % o ® Diabas, andesitoid
5 . + Pillowbasalt,
| Yap-Rinne
(¢
4 o
; 5018
o
3 5017 O\
2 @/ @so19
Q9 = o e
&Ll sma 5117.2 51173 @ 1740 @ s
0 <—0 - D .. 7 @ < \_\0\_?;/& A\_\S(:
| WP 5250,
1 32>03u
y 3b
509747 —
0 _
3 38 40 42 4 46 48 S50 52 54 56

Si0, inM.~%

fig. 4 ©Spilites and diabases of Vogtlandian synclinorium in the Na20 + K20/Sio2
diagram for pillow lavas after VALLANCE (1974) and in the Feot /MgO/SiO2
diagram for discrimination of tholeiiticand calc-alcali andesites after
MIYASHIRO (1974).
FeO' - total iron as FeO. All data bear upon H20+ - and CO2 - free substance.
Conversion, differentiation and contamination trends are marked by arrows.
In detail, the following processes are indicated.

5117.4 - 5117.1: Variations by epimetamorphosis of an undifferentiated
pillow from the core to the chlorite (glass) rim.

1 - 3¢ (after ROSLER & WERNER 1979): pillow-internal differentiation

Samples 3a - 3c reflect the trend of & crystallization differentiation.
Sample 2 originates from an enrichment zome foremsily volatilized components

in the upper part of the pillow. Sample 1 represents the chilling zone which
is stressed epimetamorphically in the sense of samples 5117.1 and 5117.2.

Pillow basalt of the Yap trench, being altered by

o
serves for -comparison. Samples I and III represent fresh gl and th

cean_water reaction

resh glass e

scarcely altered pillow core, sample II, however, thestrongeraitered-
variolite zone.

5097 - 5257 belong to the differentiated picrite-diabase body of Neuensalz

5017 = 5019: Contamination of an approx. 4 m thick andesitic 8ill by uptake
of argillo-calcareous tTo arenaceous sediments. Sample 5017 has been taken approxe.
from the centre and sample 5019 from the subjacent endocontakte.

Weathering of diabase in the soil C-horizon (quarry Neuensalz) the loss of
alkalies 55259.4) and calc-alkalies (increase of FeO/MgO ratio, sample 5259.2)
is connected with increasing contents of montmorillonite.
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3. The disbase/picrite body of Neuensalz as an example of a differentiated sill

Especially the vagriations of contents of olivine, plagioclase, MgO, TioZ’ Ni and Sr
(table 1, average analyses in table 2) indicate a high degree of differentiation of the
diabase/picrite body, covering an area of more than 1 km“. However, the sill is very
imbricated so that transition links of the differentiation series are missing what is
tectonically induced. This is made plain by greater blanks in the correlation dia-
grammes (fig. 6).

In the case of the differentiated sill titanium goes parallel - corresponding to
the well-known trend of agpaitic differentiation - with the plagioclase and is rela-
tively impoverished in the picrite. Nevertheless, the special role of titanium, stres-
sed in the preceding part, is expressed by very high absolute values of T102 for pic-
rite.

Chart (Tafel) 4 illustrates structure and mineral contents of picrite. Of special
importance are the cumulative plagioclase formations, being recognizable only as re-
lict fabric after the thorough chloritization and amphibolitization of the whole ultra-
basic body. The olivine has been converted completely into a Fe-chlorite, the pyroxene
shows a beginning amphibolitization.

On one hand, the diabase connected with the picrite has a chemism which deviates
from the diabase average (low values for A1203, K20, U, Z2r and relatively high values
for Cr and Cu, cf. tab. 2); on the other hand, the picrite of the sill differs very
distinctly from lherzolite-xenolithes from Tertiary basalts of the neighbouring Erz-
gebirge anticlinal zone. The peridotite-xenolithes for their part have close chemism
relations to serpentinites of the Erzgebirge.

Sample Depth in m MgO Nazo 'I'iO2 Ni Sr Primary composition
Olivine Pyroxene Plagio-
clase
Wi o+ 46 5 8,4 2,7 2,50 200 440 6 33 26
42 10 11,3 2,0 1,65 340 150 10 25 25
51 15 20,0 0,24 0,62 400 23 27 26
52 - 56 30 24,5 ~0,1 0,49 1090 15 47 27 1-5
Table 1 Variation of chemism and mineral contentsin the diabase/picrite body

of Neuensalz. The modal contents was determined by combination of
microscopic integration and x-ray phase analysis
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Diabase Picrite Peridotite / Serpentinite
1 2 3 4 5 6 ?

n 16 3 6 3 4 12 11
510, 45,8 47,8 41,0 43,6 45,7 38,9 37,6
‘l‘iO2 3,7 2,7 1,7 0,063 0,020 0,085 0,032
A1203 13,2 8,1 5,3 1,4 1,0 2,85 0,45
Fe,0 2,6 3,0 5,0 5,25

23 13,2* 8,3t 7,7t ’ ’
FeO 10,9 9,7 2,9 2,75
MnO 0,21 0,19 0,16 0,11 0,12 0,11 0,11
Mg0 8,2 9,1 22,4 37,8 39,9 36,6 38,2
Ca0 6,4 10,3 7,6 2,2 2,0 1,85 0,35
Na0 2,7 2,3 0,25 - - 0,15 0,023
X0 0,64 0,26 0,1 - “ 0,04 0,014
P205 0,37 0,19 0,027 0,013 0,08 0,028
H20+ 4,0 7,2 = o 10,8 13,9
co, 0,6 0,2 - " <
Sr 230 345 22 25 = = -
Ba 210 270 9 6 <3 20 32
Ni 250 245 1050 2200 2500 2100 2200
Cr 230 865 1050 2600 2700 2100 2270
') 250 160 95 35 30 33 30
Co 52 26 65 72 76 90 120
Cu 54 210 95 27 14 24 25
Zr 230 130 73 19 16 ~15 (30)
Y 23 26 19 - - = -
Ga 22 18 8 4 5 . -
Sn 19 15 14 - = = -
Ii 34 4y - - = X

* T Fe as FeO

Table 2 Chemism of Vogtlandian disbases and picrite of Neuensalz for comparison
. with peridotites of Saxothuringian

1 - average for Vogtlandian diabases; 2 - diabase of the picrite/diabase
body of Neuensalz; 3 - picrite, Neuensalz; 4 - peridotite~xenolithes,
Erzgebirge mountains; 5 - peridotite-xenolithes, Lusatia; 6 - garnet-
lherzolite , serpentinized, Erzgebirge (WERNER, 1981)

4. On petrological significance of lherzolite—xenolithes and crustal developement

Geothermometric and geobarometric investigations (SEIFERT et al., in preparation)
of peridotite-xenolithes on the base of solubility of CaSiO3 in enstatite (LINDSLEY &
DIXON, 1976), and of the peridotite-chemism (O'HARA, M.J. et al., 1971) yielded for
the present T = 1050-1300 °C and P &7 20 kbar for spinel-peridotites from alkali basalts
of the Erzgebirge and Lusatian anticlinal zone.

According to this the olivine parageneses and garnetiferous pyroxenites of the
granulite and Erzgebirge mountains (cf. WERNER 1981 and DOBRETSOV 1982) originated under
conditions of an oceanic geotherme in the upper mantle. But such conditions prevailed
earliest in deep Lower Paleozoic or Precambrian. These results confirm our searching
for ophiolites as witnesses of former oceanic crustal segments in Central Europe dur-
ing predevonian stages of development.
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A comparison of peridotite-xenolithes of the Erzgebirge mountains with those of
Lusatia (tab. 2) is interesting. The xenolithes of the Erzgebirge mountains distinguish
themselves by distinctly higher contents of Ti and P. There are relations to the Ti-, P-
specialized Devonian initialites of Central Saxonian zone at the northern edge of the
Erzgebirge anticlinal zone to which belong also the Vogtlandian volcanites (cf. dia-
bases in tab. 2 and chapter 3). As ultramafic original materials for these basaltic
magmas Ti-/P-rich mantle peridotites are to be discussed.

Nevertheless we will underline the narrow chemical relation between peridotite-xeno-
lites and serpentinites (tab. 2). So we can regard these peridotite of mantle xenolithes
as the primary material of serpentinites (garnet-lherzolites).

5« Conclusions

Particularly magnetic measurements confirm the bond of the wagmatic main hoisting
zone of Vogtlandian synclinorium to NE-SW striking tectonic elements and the longitu-
dinal stretching of a number of mafic bodies in this direction and across to it, i.e.
there are existing clear relations to fault structures. Thus an essential evidence for
the autochthonous position of initial magmatites.

The disbase/picrite body of Neuensalz is a typical example of Devonian, differentiat-
ed sills in the region of the Vogtlandian synclinorium and on principle of the whole
western part of Central Saxonian zone. The occurrence of cumulative plagioclase forma-
tions, the high degree of differentiation and chemism differences to typical mantle
ultrabasites confirm our opinion that the ultramafic constituents of "initialites" are
not mantle derivates in a narrower sense but a differentiation product of basaltic
mantle magmas. With regard to increased contentsof phosphor and titanium in the xeno-
lithes of Tertiary basalts of the Erzgebirge mountains and the Devonian basites in the
northerly adjacent zone, however, there are geochemical and possibly petrogenetic rela-
tions.

By estimation of formation parameters of the peridotite-xenolithes it is possible
to draw the conclusion that their metamorphous mineral paragenesis was coined under
the conditions of an oceanic geotherme. Thus in the Saxothuringian oceanic crustal seg-
ments cannot be excluded from this point of view, too, during Precambrian.
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Final remarks on field work and sessions of the Problem Commission IX, Subcommission 2,
in 1981.under the theme

OPHIOLITES AND INITIALITES OF NORTHERN BORDER OF THE BOHEMIAN MASSIF

Collective of authors

After field work predominantly in type areas of the ophiolite association sub-
commission 2 was engaged in regions of Central Europe because in the Variscan folded
zones several basite-ultrabasite occurences with features of the ophiolite asso-
ciation are known,

Corresponding to the themes of subcommission 2 in 1981 investigations were carried

out on the territories of GDR and People's Republic of Poland, representing a direct
continuation of works done in &SSR (Bohemian Massif) in 1980,

1. Initialites and sedimentites in the Middle and Lower Hartz (Rheno-Hercynian zone)

The Rheno-Hercynian zone differs clearly from the Saxo-Thuringien one with respect
to structural style, lithology, and initial magmatism, The main features of the geo-
logy of the Hartz Mountains are

1 - the position within a geosynclinal zone between the Central German
crystalline ridge and the shelf zone of the 01d Red continent with
a central ridge and some smaller swells,

2 - the different development of the initisl magmatism at the flanks of the
central ridge (Elbingerode complex), and the northwestern flank of the
Central German crystalline zone (Wippra unit and Stiege nappes volcaniem),

3 = the sedimentation regime with a general tendency of the displacement of
the sediment troughs in northwestern direction with contemporaneous
rejuvenation of the lithologic comparable sediments and the succession
olistostromes —= flysch —= slide nappes.

The initial magmatites reach up to more than 1000 meters thickness within the
Elbingerode complex. Here, they start with tholeiites (Eifelian), than it follows a
complete alkaline rock suite (preponderant effusive) with basic, intermediate and
acid rocks (diabase-spilite-keratophyre association, showing strongly marked features
of an intracontinental rift magmatism with a predominance of high-K types; Givetian-
Frasnian)., Finally, the tholeiitic "Deckdiabase" took place during Dinantian time,
The initialites of the Wippra unit and at the base of the Siidhartz and Selke slide
nappes are petrochemical and mineralogical equal and of Givetien-Frasnian age. The
Lower Carboniferous '"Deckdiabase" have mainly a calc-alkaline trend, Besides it, there
are initialite olistoliths of both the Devonian magmatic groups in the Lower Hartz
olistostromes,
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According to tectonics, 1lithology, and initial magmatiem the Rheno-Hercynian zone
is interpreted as an intra-continental taphro-geosyncline with a possible subfluence
in the range of the Central German crystalline zone. All the hitherto existing models
for a plate tectonical interpretation by some authors are not in agreement with the
actual geologic situation.

2. Upper Devonian initial magmatic series of the Eastern Thuringian-Vogtlandian .
synclinorium (Saxo-Thuringian zone)

Eagt Thuringien and Vogtlandian subsynclinoria are typical areas for the tectono-
magmatic development in Upper Devonian, Besaltoides and andesitoid spilites and their
tuffs, diabases and - in the Vogtland - keratophyres are the most important magmatic
products, The chemism of the basaltoides of both synclines is in good correspondence
and characterizes the magmatites as transitional types resp. continental tholeiites,

Remarkable are especially the differentiated sills with cumulative ultra-
basites (picrites), the pillow-internal differentiated pillow lavas of Vogtland and
the East Thuringian Fe-ores of Lahn-Dill type.

By connection to the NW-SE striking Central Saxonien zone and parallel and across
to 1t running fault structure elements which is confirmed by geophysicael investiga-
tions, the magmatism proved to be checked with respect to fracture tectonics. The
magmatic activities are parallel tc uplifts (formation of swells) in the Upper
Devonian shallow sea and a limestone sedimentation (nodular limestone) in the non-
volcanic northwestern marginal regions of East Thuringla,

The East Thuringia-Vogtland syncline has developed itself on a sialic basement
what is indicated by granitoid pebble at the base of the Upper Devonian volcanic
rock series and by the sialic origin of the keratophyres. This situation and the
geochemical character of mafic rocks indicate the Upper Devonian initial magmatism
as tectonomagmatic activity in zones of weakness with relatively small crustal thick-
ness among already formerly consolidated continental blocks.

3. Saxonian Granulite Massif and intermediate massifs

In the Saxonian Granulite Massif the main subject was to demonstrate the differences
of the structural style, the metamorphic grade and the age between the intra-granulitic
basic-ultrabasic rock association and the ophiolite suite above the granulite complex,
Within the granulite body three superimposed sequences can be held out. Each one starts
with garnet-ultremafics, over them follow basic to intermediate volcanics in granulite
facies, and than rhyodacitic-rhyolitic leuco-granulites, partly interbedded with para-
.gene granulites. Similarities to the upper parts of the greenstone belts of the old
shields are not to overlook, but for some workers an interpretation of the garmet-
ultramafice as tectonically transported mantle fragments is favoured. Por the whole
rock association including the ultramafice a joint granulite facies metsmorphism is
accepted, repeatedly overprinted by retrogressive events, however. From the age posi-
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tion of the paleo-weathering zone and their independent metamorphism it can be in-
fered to a deep Proterozoic to late Archeaen age of the initial material,

In the roof of the grsnulite complex an obducted complete ophiolite association
(dunites, harzburgites, gabbros, basalts) of probahly Upper Riphean age occur. With-
in the Frankenberg and Wildenfels intermediate massifs there are maintained larger
parts of the layers 1 und 2 of the former oceanic crust, which can be parallelized
lithostratigraphically with the Upper Riphean of the Erzgebirge mountains. The probab-
ly Cambriaen prasinite series of the Frankenberg mediaen mass correspond petrochemically
to a complete island-arc volcanics association (tholeiitic-calcalkaline-shoshonitic).
Therefore, an Upper Riphean oceanic development is postulated., Their witnesses are
traceable between the Miinchberg mass and the Elbe zone, as - in eastern prolongation -
in the edge of the Gbéry Sowie and probably in the Letovice complex, too. The continua-
tion in southwestern direction is covered by thick Mesozoic sediments beyond the
Franconian line,

4, Circum-Karkonosze initial volcanic rock series (spilite-keratophyre suites)

Middle- to Upper-Cambrian spilite-keratophyre series of the Gbry Kaczawskie Mts,
consists of greenschists, spilites, pillow lavas, basaltic tuffs and breccias, as
well as subordinate acid pyroclasts and lavas, Recent detailed studies indicate that
this volcanic series does not overlay the Lower to Middle Cambrian Wojcieszbédw lime-
stones since the latter sediments are generally developed as isolated, usually lenti-
cular bodies within metavolcanics, being the product of deposition at elevated zones
of sea floor. This conclusion is consistent with geochemical character of metabasic
rocks of the series, corresponding to intraplate oceanic-island basalts. Following
plate-tectonic model of ZWART & DORNSIEPEN, this intraplate volcanic initial activity
could be connected with Early Paleozoic mantle plums and small-scale rifting within
very mobile Variscan belt, Keratophyres of the series in question are, at least part-
ly (e.g. pyroclasts), coeval with basic members. Contrary to spilites they are pre-
dominantly potassic, except of pillowed and some tuffaceous varieties,

The tectonic of the complex in question is very complicated. Several well docu-
mented overthrusts, nappes and olisthostromes indicate allochtonous position of the
volcanic suite, Besides, the whole G. Kaczawskie unit is separated from adjacent ones
usually by faults.

Some allochtonism is 8l1lso observed in probably Silurian spilite-keratophyre suite
of the Rudawy Janowickie-Lasocki Grzebiet range, occurring within the S-SE metamorphic
cover of the Karkonosze granite massif, This association consists of metadiabases,
spilites, albite and zoisite amphibolites, greenschists, keratophyres and hypabyssal
anatectic acid rocks called Paczyn gneisses, Both extrusive and intrusive acid rocks
in question are predominantly sodic in composition, It is very important that meta-
basic rocks of this suite correspond geochemically to island-arc tholeiites., More-
over, the presence of traces of stilpnomelane and glaucophane schists is typical for
a subduction zone., Consequently, the spilite-keratophyre series in question can mark
an ancient microplate boundary.
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5. Ultrabasite-basite bodies surrounding the Géry Sowie Mts., block

The basite and ultrabasite around the Gdéry Sowie block were the centre of interest
of field work in the Sudetes, The Szklary serpentinite massif with deposits of se-
condary nickel minerals, the Braszowice-Grochowa ultrabasite-gabbro complex and the
Nowa Ruda gabbro cumulates and diabases belong to it. Recently found pillow lavas
of this complex are overturned,

Metabasic rocks of the KXodzko metamorphic unit, neighbouring directly with the
Nowa Ruda complex, resemble geochemically recent ocean-floor basalts. Consequently,
they are differing in paleotectonic setting from probably coeval metabasites of the
Rudawy Janowickie-Lasocki Grzebiet range.

Very interesting are some rather small but important chaotic complexes of the
adjacent Gbry Bardzkie Mts, unit, containing fragments of ultrabasic and basic rocks.

Some Polish geologists still consider the discussed basite-ultrabasite bodies as
tectonic diapiric protrusions, emplaced along deep fractures developed at the margins
of rigid G. Sowie Mts. block. However, these bodies show distinct features of their
allochthonous position, They are supposed to represent fragments of considerably older
(Precambrian) oceanic crust subjected not only to vertical but also to distinct hori-
zontal transport. Consequently, some of them can be tentatively interpreted as ophio-
lite series.

The most complete association of this type is that of the éleéa Mts, group (or So-
bbtka massif), recently examined in detail by MAJEROWICZ. No relics of continental
crust are observed in this suite,

From the underlying bed to the hanging it is composed as follows:

1. Metamorphic ultrabasites (among others dunites, wehrlites, harzburgites,
pyroxenites) with chromite mineralization and indicators of a calcium meta-
somatosis (rodingite), predominating over the mafic rocks considerably

2, Gabbro complex (cumulative and taxitic gabbros, frequently altered into
flaser gabbro)

3. "Sheeted-dike"-complex - amphibolites (showing some geochemical features
of ocean-floor basalts)

4, Radiolarite and siliceous slates.,

Greenschists occurring in the adjacent region (Imbramowice) may represent the
lacking or completely denudated here uppermost volcanic member of the suite.

Most of Central European co-workers of subcommission 2 consider the Variscan oro-
genetic areas of Central Europe fold complexes, modified by old (Precambrian to Lower
Palaeozoic consolidated) partial blocks between the Bohemian massif and the Eastern
European platform, which are characterized by initial and subsequent magmatiec activa-
tion, In this connection the terms "initialites™ and "spilite-diabase-keratophyre
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formation™ should stend (quite apart from the actual petrographic discrimination and
classification of volcanic rocks) for the geotectonic state. Up to now results of the
international discusseion on spilites do not allow to attribute to the term "spilite"
an unambiguously petrogenetic contents,

6. Conclusions of the protokol

During field work and sessions the following basic problems were discussed:

A, Origin and situation of highly metamorphic ultrabasites
in granulite complexes,

B. Origin of rocks of the ophiolite association in the
surroundings of granulite-gneiss massifs,

C. Origin and structural-formational correspondence of rocks
of the spilite-keratophyre suites.

D, Problems of primordial peleogeography and regional synthesis,

A,

The participants of field work were shown highly metamorphic ultrabasic rocks
(pyrope peridotites and garmet pyroxenites) intercalated to acid granulites and
gneisses in the granulite mountains, Saxothuringian and Gbéry Sowie., These ultra-
basites are generated under extremely high temperatures and pressures, corresponding
to conditions of the upper mantle (T > 1000 °C, P ~ 20 kbar); and several occurences
with reaction products resulting from interaction between ultrabasites and surrounding
rocks are a specific feature of these ultrabasites, too. Concerning the origin of the
rocks there was no general agreement, One part of the participants in field work con-
siders the ultrabasic formations deeper parts of the profile of a differentiated rock
series which are considerable with the profiles of greenstone belts and occur in gra-
nulite facles, By some other geologists' opinions the highly metamorphic ultrabasites
were tectonically transported from the upper mantle to deep pathes of motion what is
finally concealed by several deformation and metamorphism stages.

B.

In the framework of the grsnulite-gneiss massifs of the granulite mountains and
Géry Sowie typical rocks of the ophiolite association were shown.

According to German geologists these rocks form nappes which are overridden on
the crystalline core of the granulite mountains., Concerning Gbry Sowie a common
opinion could not be reached, although here, too, the view on allochthonous position
had been taken. There are some reasons for the assumption that at least in the north
the gneiss complex of Gdry Sowie partially underlies the ophiolites so that these
can be allochthonous, In the granulite mountains the tectonic ophiolite nappes are
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lapped by Lower Cambrian (conditionally Wendian) beds, in the southern framework of
Gbry Sowie by rocks of Upper Devonian overlapping for their part possibly Upper Si-
lurian rocks which are associated with ophiolites. The participants of field work

could not determine whether in these regions ophiolite groups of different age are
occuring or whether they are exclusively old ophiolites.

C.

In the geologic objects presented a host of volcanic series of great thickness or
single volcanic intercalations or bodies ocqursin sediments. At least one part of
these rocks was formed on continental crust., These formations are not connected with
the ophiolites and arised in the major period of folding in connection with which
they are characterized already for a long time under the name "initialites". They
all are attributed to the spilite and spilite-keratophyre series. According to many
participants under this name different - in composition and origin - volcanics series
are combined (tholeiitic, alkali basaltic, and the differentiation series basalt-ande-
site-dacite). They all have general characteristics like "greenstone alteration"
("Vergriinung") and redistribution of Na, K and Ca under common .enrichment of Na. In
the course of discussions the view was taken that this approach to attribution of
volcanic series complicates their comparison with their Meso- to Caenozoic analogues
and consequently the precise classification of paleogeographic source aspects, too.

D.

In the areas visited during field work the "classical" Variscides were characterized
by many generations of geologists and many ideas on the geosynclinal theory were born.
The existence of numerous massifs, formed by high-metamorphic sialic rocks and divided
by fold zones, naturally led to the conception on the intracontinental character of the
geosyncline with individual geologic history.

Caused by several facts, however, another interpretation of geologic structures and
of evolutional history of the region is suggested.

Among these facts the occurrence of rocks of the ophiolite complex which can - in
analogy with other regions - be attributed to relics of the oceanic lithosphere is of
great importance. Allochthonous position of these rocks and also the already available
data on great horizontal shifts in this area (olistostromes of Rheno-Hercynian zone, 7
Allochthonal occurrence of gneisses of Gbry Sowie and other regions) justify the
assertion that the paleogeographic reconstruction of European Variscides requires a
new analysis and synthesis on an actualized basis.
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Erlduterung der Tafeln

Tafel I

fig. 5 .
(left above)

fig. 6
(right above)

fig. 7
(left below)

fig., 8
(right below)

Tafel II
puc. 8

Tafel ITI

prc. 8
pAC. S

Euhedral zonal clinopyroxene. Points on figure correspond with
analyses in Table 2,
Enlargement - 95 x, crossed polaroids

Hour-glass zoning in euhedral clinopyroxene. Points on figure
correspond with analyses in Table 2.
Enlargement - 95 x, crossed polaroids

Part of clinopyroxene phenocryst overgrowth by monoclinic amphiboles
(dark). Points on figure correspond with analyses in Table 2,
Enlargement - 175 x, crossed polaroids

Fine-grained alkali basalt matrix (left part); recrystallized
xenolith (rigth part).
Enlargement ~ 30 x, crossed polaroids

Photo: L. Osvald

[oazBoznue gororpadum aHa oceBoi#t 30HH KpacHoMopckoro pudra

(pasMep moxa 3peHMa 3-5 M),

a) (HaBepxy, JeBaf CTOPOHA) BYJKAHWYECKOE KEepJ0 Pa3MepoM OKOJO 3 M.
OKpyXeHO NyCTOTeJNHMM NoAymKaMu. Ha nepezHeM njaHe - mnonas
noayuxka B gopMe KyBUMHA,

6) (HaBepxy, nMpaBasd CTODOHA) IMYCTOTEJ]hE JIaBOBHE TDYOH M HATPOMOXIEHME
OOpYUWMBLMXCA CTEKJIOBATHX KOPOK BOJM3M BYJNKAHWUECKOTO xepia.
SaMeTsTe B noyoit TpyOe ZOMOJNHUTENBHHE YDPOBHM CTOAHMA J1IaB B BUIE
TOPU3OHTAJIBHHX IEeperopozioK.

B) (cepenuHa, JeBafd CTOpPOHA) aMeG00GpasHHe (OpMH JIABOBHX NOZAYWEK Ha
NI0OJIOTOM CKJIOHE. B neBoM yray ~ nyKoBuMneoGpasHas MOAYWKE.

r) (cepeauHa, npaBafg CTOPOHA) YIUIOWEHHHE JIaBOBHE NMOAYWKM. XOpOWO BUA~
Ha MpOZONBHAA M IOllepevyHad TPewMHOBATOCTH, BO3HMKWASA B pe3yianTaTe
nedopmanuu crTexnoBaToft 06ONOUKM JAaBOBO# TpyOH 3a cueT ABuxymelcs
BHYTpM Hee JIaBH,

n) (BHMBY, JNEBaA CTOPOHA) JIABOBHE TDPYOH THIA CJIOHOBBUMX XOGOTOB.

e) (BHMBY, NpaBafd CTODPOHA) JIABOBHE (POpMH THUIIA OPTAHHHX TPYO H& KDYTOM
CKJIOHE BYJIKaHMYECKOH nocTpoitku.

%) (HaBepXy) 8MAKmASA TpPENHHA - TI'BAD.

®ororpadmu naB Hapaspeee mo pexe llyamax (poro P.A. Ceremmua)

a) (cepeamMHa) HarpOMOXZeHME JIABOBHX TPyG, XOpOmO BMAHA CEKTOpMAaJBHAA
OTZAGNBHOCTH, HANpPABIEHWE TEUEHMA JiaB OHJIO CNpaBa HaneBO (C BOCTOKA
Ha samnaf)

6) (BHMBY) ABe YIUIOMEHHHE JIaBOBHE MOLYNKM, COEAMHEHHHE YyaKo#t mefikoit,
yacTh JIaBOBOIO MOTOKA, BHTEKABINEI0 M3 JABOBOI'O MMHM-08€pa,
HanpaBlieHMe TEeYeHUA B CTOPOHY HaGNKNAATENs,.

DOI: https://doi.org/10.2312/zipe.1982.073



Tafel IV

fig. 1
(left above)

fig. 2
(left below)

fig. 3
(right above)

fig. 4
(right below)
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picrite of Neuensalz, chloritized olivine with mesh structure.
Scale 40 : 1, + nicols

picrite of Neuensalz, above left pyroxene, above right olivine,
below ophitic plagioclase-relict structure.
Scale 75 s 1, + nicols

1

: . . \ U
amphibolite needles in pyroxene. Scanning electron micrograph,
scale 7500 s 1

chloritized olivine. Scanning electron micrograph,
scale 3800 3 1

Scanning electron micrographs: SANDERS
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