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Abstract: From the determination of trace elements in 21
samples of metasediments and metabasics it can be stated, that in
comparison with available literature data metamorphosed sedi-
ments of the Svojsin area are strongly enriched in V and Cr,
having, considerably lower Co and light REE contents. Also an
increased content of Sc is quite in character. Graphitic phvllites
represent an individual group, being enriched in U, V, Ni, heavy
REE and to the contrary deficit in Th and light REE. Tholeiitic
metabasics have low REE contents and a primitive REE distri-
bution. The studied rocks display a conspicuous positive correla-
tion between Sc and Co.

In addition to predominant tholeiitic voleanics the source material
of the Svojsin metasediments includes also abundant rocks gene-
rated from an area with a developed continental crust, presumably
corresponding to recent continental margins (60", of rocks of a
tholeiitic composition, 15", of rocks representing calc alkaline
andesites and dacites of the And type, 25", of rocks of a rhyolitic
composition).

Pe3wme: Ha ocHOBE ONpejeicHlt Pejikiux aJeMeHTor B 21 npobax
METAOCAIKOB 11 METADAZNMTOR MOMKHO YCTAHOBMTE, UTO MCTAOCQKN CBOI-
HIMHCKOTO PErnona CHibHO OGOI‘EILI[CHH vV u CI‘, W OHH HMCIOT COJEP-
skarts Co o1 JICTKHX P. 3020 JHAYMMTCHBHO HIZKC 110 CPABHCHING € BCIH-
UHHAMM  HRMBOMMMBIMU B aurepatype. JUis HUX  XAPAKTEPHO TAKKe
MOBLINICHHOC cojep:kanne Sc. 'paduirossic  (ijunrrs, KOTOPHE 110
CPABHCHMIO € «HOPMAJILHLIMI» pustnirrasn oborauenst U, V, Ni 1 13-
JKENBIMIT P 3, 9, 1, HA JAPYToil ctopoue, obepauennl Th o nerkusi p. 3.3,
NPEJICTARIMOT OTIHCABHYIO TPYIY. Toncuroppie MeTadaA3UTH BbIJLCII5-
HOTCA HM3KHMI COJEPMAHMAMIT 1 NPHUMHUTHBHBIM PACHPENCIHCHITCM P. 3. 9.
|4CL‘.JI:CJ{(')IE£1IIIII;!L: nopoJist (Jﬁll:lpy)!([iBEUDT BLIPAZNTCHBHY IO TONOMHTCIH -
HY10 Koppessipnnio Sc i Co,

B HCXOJHOM MATEepPHaJe CBOMIIHCKIY MCTAOCAJKOB DRI KPOME TIpe-
()ﬁ.ﬂaumomux TONCHTOBBIX BYJIKAHNTOBR B FHAUNTEINLHOT MECpe 3amenie-
HBl TAKIKE [MOPOJLI 13 PCrHOHA € PAZBIUTON KOHTHHCHTAJIEHON KOPOIL,
BCPOATHO COOTBCTCTBYIONMICH HBIHEWIHMM OKpaMHaM kKouruHenta (60",
TOJCHTOBBIX BYJIKAHUTOE, 15", M3BCCTKOBO-UICHOUYHBIX QHJC3UTOBR M
JANMTOR AHJCKOTO Tina, 25", pHoanToe).

Introduction

The studied area is situated in the western and northwestern vicinity of
Stribro (Western Bohemia) and geologically has been studied in detail by
Pertold (1966). In it, Upper Proterozoic sedimentary rocks metamorphosed
in the epizone predominate. The Svojsin volcanic strip. streching NE-SW, is
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built of metamorphosed volcanics, prevailingly pyroclastics (Fiala, 1977).
In this area Pertold (1966) distinguished 2 groups- the older, so-called
roofing slate group and the younger, spilite group. The roofing slate group
includes epizonally metamorphosed sediments: phyllites, phyllites with roun-
ded pebbles and phyllitized metagraywackes. Spilite rocks absent. The spilite
group is represented by sediments interbedded by products of the spilite-kera-
tophyre volcanism. The rocks are epizonally to mesozonally metamorphosed,
the group being mostly intensively folded. From metasediments phyllites are
mostly abundant, less metagraywackes and rarely also graphitic and sulphide
phyllites occur (Pertold, 1966.) According to Holubec (1966) the whole
area ranges among the lower Rabstejn group (A).

Samples were taken from boreholes LS 40, LS 44, LS 46, Vv 5 provided by
GPUP Piibram and from a mapping borehole V 16b/65 (Pertold, 1966).
Their localization is given by Matéjka (1980, 1987). 21 samples were ana-
lysed in Central laboratories CSUP in Straz pod Ralskem using the instru-
mental neutron activising analysis in order to determine Sc, Cr. Co. La, Ce,
Sm, Eu, Th, Yb, Lu, Hf, Th, U; Ni and V were determined in the laboratory
of the Dept. of Mineralogy, Faculty of Natural Sciences using the emission
spectral analysis. In this laboratory also silicate analyses of 5 samples were
made.

Petrography

The studied samples include metagraywackes phyllites and metabasics
(Mateéjka, 1980, 1987).

Metagraywackes (samples 30, 31, 32, 33, 35, 38, 43. 45) are light-grey to
dark-grey rocks, mostly of a good foliation. In all of the samples quartz and
feldspar were found, also biotite muscovite (mostly sericite), in places chlorite,
Fe-hydrooxide and a graphitic substance are present. Zircone, tourmaline,
pyrite and other ore minerals represent current accessories. In 2 samples
actinolite, forming spherolitic aggregates, was observed. The texture of theses
rocks is blastopsammitic, in places a laminar structure can be recognized.

Phyllites (samples 26, 29, 34. 44) are dark-grey fine-grained schistose rocks.
In all samples quartz and sericite were found, a graphitic substance is also
abundant. Chlorite, feldspar. muscovite, pyrite, biotite, Fe-hydrooxide and ore
minerals also take part in the rock composition. Accessories are made up
of apatite, tourmaline and zircone. The rock texture can be characterized as
blastoaleuritic.

Biotite-muscovite hornfels (sample 36) is of a similar mineral composition as
the phyllites, it differs in its appearance and mainly in the presence of a
great amount of poikilitic muscovite porphyroblasts, a more considerable
proportion of biotite, and in having expressionless spots. The groundmass
is of a pavement character and is made up mainly of fine-flaky muscovite,
biotite and chlorite, less of quartz and feldspar. The rock texture is porphy-
roblastic.

Graphitic phyllites (samples 15, 37) are made up of the following mineral
association: Q + graphitic substance + pyrite, which forms parts of casted
sulphides in sample 15. Sporadically or in accessory amount muscovite has been
found. Both samples are of a heterogranoblastic texture.
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Table 1

Silicate analyses of rocks of the Svojsin area

! 40 31 35 45 36
Si0. 50.96 65.60 70.41 67.82 62.39
| TiO. 1.30 0.94 0.56 0.52 0.69
AlLO; 15.90 15.96 13.44 14.55 17.16
Fe,O; 1.83 1.63 0.68 1.40
5 6.62"
| FeO 5.60 4.39 3.87 3.94
MnO 0.12 0.06 0.05 0.06 0.06
MgO 5.95 2.20 1.71 2.13 2.22
CaO 9.76 0.66 1.00 0.71 0.86
| Na,0 3.96 2.62 2.92 2.82 3.09
K.O 0.20 2.98 2.13 2.70 3.32
P.O; 0.25 0.13 0.62 0.08 0.70
| H.0 2.45 3.05 2.24 2.67 2.86
| CO, 2.19 0.24 NS NS NS
NS NS 0.25 0.28 0.29
" 100.47 100.46 99.88 99.68 100.26

Na.O/K.O 19.8 0.88 1.37 1.04 0.93

Note: Sample 40 — metabasics; 31, 35, 45 — metagrayvwackes; 36 — biotite-muscovite
hornfels.
¥ total Fe as FeO, NS — not determined.

Metabasics (samples 28, 39, 40, 41. 42) are dark-greenishgrey to black fine-
-grained rocks, regularly without obvious foliation. Frequently they are pe-
netrated by carbonate veinlets. In these rocks following minerals have been
determined: actinolitic amphibole, feldspar, carbonate, in some cases muscovite
(and/or sericite), biotite, chlorite, quartz, pyrite, and ore minerals. The most
often accessories are klinozoisite and titanite; further ilmenite, epidote and
Fe-hydrooxide were found. Nematoblastic, granoblastic, lepidoblastic and
fibroblastic rock textures combine. Sample 27 represents an in detail unde-
terminable volcanosedimentary rock with a predominance of the volcanic com-
ponent.

It appears. that all of the studied rocks suffered contact metamorphism
within the aureole of the Kladruby massif, although in many cases the
contact metamorphism is impossible to distinguish from the regional meta-
morphism.
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Table 2

Contents of trace elements in rocks of the Svojsin area (ppm)

metabasics

| 39 40 41 42 28" 27

| Se 42 66 54 T4 26 34
v 320 220 350 220 190 200
Cr 340 67 320 83 350 31
Co 33 40 52 50 47 21

| Ni 95 65 5 85 140 35
Th ND ND ND ND 2.7 0.82
U 6.2 ND ND ND ND 3.6

| HE 1.6 1.5 1.7 1.9 3.0 2.9

| La 1.8 1.8 2.2 3.3 13 8.4
Ce 9.4 2.3 9.8 4.6 31 2.6

| Sm 0.60 2.5 2.1 2.9 3.9 1.7
Eu 0.78 15 0.90 14 1.6 1.2

| Tb 0.52 0.86 0.58 0.76 0.60 1.0
Yb 4.1 3.3 1.6 1.8 1.3 0.85
Lu 0.48 0.40 0.15 0.14 0.16 0.12
Lan/Yby 0.6 0.4 0.9 1.2 6.7 6.7

| Cexn/Ybn 1.2 0.2 1.6 0.7 6.2 0.8
Eux/Eun* 1.86 1.40 1.09 1.25 1.24 1.27
Th/U — — — — — 0.15

Geochemistry

Results of analyses are given in Tab. 1. and Tab. 2. and are discussed in
detail in the paper by Matéjka (1987). It can be stated, that metagray-
wackes display low Na.O/K,O values. They are intensively enriched in V and
Cr and strongly impoverished in light REE in comparison with graywackes of
an average composition (Wedepohl, 1968). An increased content of Sc
is also characteristic. In chemical composition phyllites are very similar to
metagraywackes. The trace-element distribution in these rocks even more
emphasizes the fractionational trend of sedimentary rocks of this area. REE
normalized curves of the Svojéin metasediments (Fig. 1) show a negative Eu
anomaly (Euy/Euy” = 0.81 + 0.12). The graphitic phyllites represent a special
group, in comparison with “normal” phyllites they are enriched in U, V., Ni
and heavy REE. but on the other hand they have reduced contents of Th
and light REE. This results in extremely low Th/U and La/Yb, and/or Ce/Yb
values (Tab. 2).

Metabasics are characteristic by particularly low TR contents and by their
considerably primitive distribution (Fig. 1). Obtained data do not allow an
unambiguous decision whether they represent tholeiitic rocks of the ocean [loor
or island-arc tholeiites (M ateéjka, 1980).
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1st continuation of Tab. 2

metagraywackes

30 31 32 33 35 38 43 45 |
Se 115 20 13 18 15 9.6 15 18
v 130 150 200 210 200 170 190 160
Cr 200 83 420 97 54 190 43 80
Co 4.4 12 7.0 10 8.0 6.0 94 11
Ni 25 45 40 45 40 40 20 35
Th 8.0 9.6 8.6 105 9.6 72 84 11
‘U 27 ND 27 21 27 ND 3.2 7 |
HE 35 3.5 31 4.0 4.0 35 38 35
La 19.5 16.5 17 9.8 15 12 15 21 |
Ce 49 40 42 36 a1 32 40 44
| Sm 3.2 3.2 2.8 23 2.6 2.6 1.9 30 |
Eu 094 1.0 1.0 0.80 0.92 0.70 11 11
Tb 0.86  0.96 1.0 0.62 13 0.90 11 10|
Yb 2.4 2.6 2.6 2.0 25 2.9 24 29
Lu 044 040 0.44 0.33 0.46 0.29 035 048
Lan/Yby 5.5 4.3 44 3.3 41 3.7 42 49
Cex/Yby 5.3 a0 42 a7 42 38 43 39
Euy/Eun* 0.75 0.77 0.82 0.89 0.69 0.63 1.05 087
Th/U 3.0 - 3.2 5.0 3.6 _ 26 23

The Svojsin metasediments display a pronounced positive correlation be-
tween Sc and Co (Fig. 2). The coefficient of serial correlation for 15 samples
of the Svojsin metagraywackes, phyllites and graphitic phyllites reaches a high
value — R = 0.906. This relation seems to be empirically very good for the
Svojsin metabasics. Inclusion of 4 samples of metabasics (i.e. ommiting s. 28
hydrothermally altered) to the mentioned set raises the serial correlation
coefficient to the value R = 0.949. Therefore. the mutual close relationship
of the both elements seems to be a primary feature of the original basic rocks
and its transition into metasediments is due to a considerable proportion of
metabasics on the composition of these rocks. The revealed relationship thus
represents a significant geochemical feature, enabling to characterize Prote-
rozoic rocks of the studied area.

Discussion

Problems concerning source material of the Bohemian Upper Proterozoic
rocks were solved so far on the basis of petrological studies. Chab and
Pele (1973) studied Proterozoic graywackes of the NW part of Barrandien
and considered them as typical eugeosynclinal. They regard acid to intermedia-
te volcanics of an unclear provenience, interbasinal basic volcanics and sedi-
ments, extrabasinal crystalline schists and plutonites as principal sources of
clastic material of these sediments. Jaked et al. (1979) consider mainly ande-
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2nd continuation of Tab. 2

graphitic

i phyllites o phyllites

! 26 29 34 3e 44 15 317

' Se 19 24 20 22 21 10 15

v 120 160 200 170 200 2900 1300

| Cr 190 48 110 80 99 290 300

| Co 16 16 14.5 13 14 .5 11

| Ni 45 45 45 30 45 270 150

| Th 12.5 11 11.5 11 1 2.0 5.6

fu 5.4 2.8 4.0 5.2 2.0 20.0 11.5

| Hf 4.2 3.6 4.0 3.8 2.8 1.4 2.9

| = 15.5 20 29 22 20 5.4 7.6

| Ce 48 61 76 48 51 16 13

| Sm 3.3 3.1 5.6 3.1 3.8 1.1 0.78

| Eu 1.2 0.86 1.6 1.2 1.2 0.61 1.1

| Tb 151 1.0 1.5 1.0 0.70 0.50 1.0

| Yb 35 2.1 3.0 3.1 2.0 4.0 4.4

i Lu 0.47 0.23 0.48 0.50 0.30 0.50 (.72
Lan/Ybn 3.0 6.4 6.5 4.8 6.7 0.9 1.2

| Cen/Yby 3.6 7.5 6.6 4.0 6.6 1.0 0.8

| Eun/Euy®* 0.86 0.66 0.73 0.93 0.91 1.54

| Th/U 23 3.9 2.9 21 5.5 0.5

+ altered metabasic: ** in detail unspecified volecanosedimentary rock with predo-

minance of the voicanic component; ND — the element was not determined:

* biotite-muscovite hornfels.

sites and dacites of the calc alkaline suite (subordinately tholeiitic and shosho-
nite rocks) of island ares as source material of the Upper Protezoric graywac-
kes and metagraywackes of the Tepelsko—Barrandien region. Further calc-al-
kaline andesites (the And type) of the continental provenience and their depth
equivalents (i.e. tonalites and granodiorites). then sporadically (in small
amounts) alkaline basalts follow. Metamorphites are represented by rocks
of the greenschist facies, being originally rather volcanics and their metamor-
phic equivalents than pelitic schists (Jake$§ et al, 1979). From geochemical
data these authors conclude. that graywackes of the Teplice—Barrandien Pro-
terozoic do not contain ultrabasic or strongly basic material, they originated
predominantly from geochemically undifferentiated material and include
only a small amount of material of the continental granitic crust. Majority of
geochemical features of these graywackes can be explained by the contribution
of synsedimentary or presedimentary volcanism or its metamorphic equivalents
(Jakes etal, 1979).

Influence of synsedimentary (resp. presedimentary) volcanism conspicuously
affects also the chemical composition of the Svojsin metasediments, but it con-
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cerns rocks of a thoeleiitic character. From comparing the TR distribution in the
Svojsin metabasics and metasediments it results, that these tholeiitic meta-
basics could not be the only source material of the metasediments. Even a com-
ponent with a higher degree of TR differentiation must have taken part in the
generation of these rocks. The established Th and U contents also correspond
to this fact. On the basis of investigation of Jake§ et al. (1979) it is necessary
to presume also the presence of rocks of andesite composition within the source
malterial. If we consider an average composition of andesites (Taylor, 1968),
then even a simple mixing of the tholeiitic and andesite component cannot
explain low contents of Sec., Co. raised Hf, Th and U concentrations and finaly
neither the TR distribution in some samples of the Svojiin metasediments.
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Fig. 1. REE distribution in rocks of the Svojsin volcanic strip.
Explanations: 1 — metagraywackes; 2 — phyllites; triangles — average of meta-

basics, circles — average ol graphitic phvllites.

Hence. it is necessary to consider a third component, such, that would have
low Sr, Co contents and raised Hf, Th, U and TR concentrations. This is best
fulfilled by granitoid rocks or by their effusive equivalents. Also this aknow-
ledgement is in agreement with conclusions of Jake§ et al. (1979). The men-
tioned authors. however, assign only little importance to this component.
Likewise they point out, that typical eugeosynclinal graywackes of the Bald-
win formation (NS Wales, eastern Australia) have a lower SiO. content than
graywackes and metagraywackes of the Bohemian Upper Proterozoic. Source
material of the Baldwin graywackes was prevailingly represented by rocks of
the cale alkaline association of Island arc (Nance—Taylor, 1876, 1977).
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Also Jaked etal (1979) and Matéjka (1980) report a chemical similarity
between the Barrandien Upper Proterozoic graywackes and metagravwackes
with sediments of the Fig Tree group (S Africa) on whose composition also
granitic rocks take part considerably (Condie et al, 1970). Considering data
of Chab—Pele (1973) it can be suggested, that also acid volcanics consi-
derably participated in the origin of the Svojsin Upper Proterozoic metasedi-
ments.

pPpm
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! |
1 3 10 30 100 ppmCo
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Fig. 2. Rocks of the Svojsin volcanic strip in the correlation diagram Sc vs.

Explanations: Co: A — metabasics (5 samples); B — metagraywackes (8 samples):
C — phyllites (5 samples); D — graphitic phyllites (2 samples); 27 — voleano-
sedimentary rock (see text).

Mixing models

The proportional representation of individual types of source material of the
composition of Svojsin metagraywackes was verified on models based on a
simplified presumption that the studied metagraywackes originated from
mixing of following material: synsedimentary tholeiites. andesites and dacites
of the cale alkaline island arc suite, calc alkaline andesites of the continental
margins (the And type) and acid volcanics (Chdab—Pele 1973; J akes
et al..1979: Matej ka, 1980).

An average of the Svojsin metabasics stands for the tholeiitic component
in the model. These metabasics represent synsedimentary (and probably also
presedimentary) volcanic material, directly taking part on the formation of the
studied metasediments (Tab. 3).
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Table 3

Contents of selected elements in initial rocks of models

117

1 2 3 4
Si0. (") 50.94 62.43 62.56 74.0 .
TiO. 1.33 0.75 0.57 0.25 ,
AlLO, 15.30 17.48 17.78 13.3
FeOtn 7.71 4.46 3.97 1.7
MgO 5.59 2.01 3.06 0.3
CaO 10.15 5.34 4.93 1.5
Na,O 4.57 3.94 4.63 4.0
K.O 0.28 2.29 2.00 35
V  (ppm) 260 115 136 8.5"
Cr 230 26 40 2
Ni 90 17 13 1
La 2.7 32 12.7 30
Ce 6.5 70 22.2 70
Yb 59 2.0 1.7 3.5

' value according to Ewart et al. (1968)

Explanations: 1 — metabasics of the Svojsin area (Mateéjka, 1980) — the essential
elements are represented by sample 40, the trace elements by an average value

of the Svojéin metabasics; 2 — andesites of the Chilenian and Argentinian Aptls
(Dostal et al, 1877 — average of groups 3 and 4); 3 — andesites and dacites

of the calc-alkaline island-are group (Jake§ and White, 1971, 1972): 4 —average
recent rhvolite (Condie, 1976).

Andesiles and dacites of the cale-alkaline island arc suite are characterized
by values available from recent island arcs. These data (Tab. 3) were calculated
according to mutual proportional representation of both rock types mentioned
inpapersby Jake§—White (1971).

Andesites of continental margins are represented by values refered by D o-
stal et al. (1977-group 3 and 4) for Miocene to Quaternary andesites of the
Chilenian and Argentinian Ands (Tab. 3). In agreement with criterions of
Jakes—White (1972) these rocks can be assigned to typical andesites
of continental margins. According to criterions of Gill (1981) they stand
for calc-alkaline rocks of a medium to high K content, according to SiO.
contents some of the samples represent even dacites.

An average recent rhyolite was chosen as representative of acid volcanics
(Condie, 1976) (Tab. 3). Element selection for models was influenced mainly
by the spectrum of gained data, availability of literature data and sensibility
of individual elements towards metamorphism. On the basis of these criterions
V, Cr, Ni and La, Ce Yb from the rare earth elements were chosen as most
suitable. The behaviour of these elements was studied by much authors. but
their results are not unambiguous. Transit metals are commonly considered as
little mobile up to considerable degrees of regional metamorphism (e.g.
Makrygina—Glazunova, 1978; Ronov et al, 1977). Garcia
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(1978) regards only Cr as little mobile, while according to him V and Ni
display mobility in dependance on increasing regional metamorphism. REE
are usually considered as unmobile, at least up to the hornblende facies
(Cullers et al., 1974; Garcia, 1978; Jakes, 1984; Makrygina et
al., 1980). According to Ronov et al. (1977) raising metamorphism can lead to
a slight removal of heavy TR. As to the low-grade metamorphism of the studied
metagraywackes, from this point of view, the mentioned elements can be consi-
dered as convenient with the given aim.

Models were made employing a method according to Bryan et al. (1969).
Individual element contents in the consequent graywacke are marked Y

(i = 1. n), where n is the number of studied elements. Element contents in
source rocks are marked x;; where i (i = 1,n)is the number of elements and
i (G = 1. k) is the number of source rocks. The consequent amount of the

individual elements in the mixture (in the consequent graywacke) is marked
b;j = 1, k).
]

The linear model is as follows:

byxy -+ bg.\'lg + baxga I e ek T B 8 < bkx1k = ¥1
byxay + baxas 4o baxan o e 4+ byXa = V2
(1)
biX,1 4 boxp + byXpp e + byX,k = ¥n
This can be described by matrices
uXk kBl — nY1 (2)

By multiplying both sides of equation (2) by a tfransposed matrix X’ from
the left. we obtain the expression

TEB=XY (3)

By multiplying both sides of equation (3) by a matrix (X'X)™! from the left,
we obtain the wanted column vector B, representing an approach to the real
vector B:

B=(X'X)".XY (4)

Equation (4) gives one solution only if n = k (in the case of the studied

models it was always fulfilled). If we substitute vector B for B in equation
~ 2
(2) hypothetical vaiues y;, of minimal S = _\1 (v; — yp)° with regard to ori-
=1
ginal y; values, can be calculated (Bryan etal.1969).
More complicated models turned out to be unsuitable. models of 3 compo-
nents proved most competent. We failed to make a model where besides
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Table 4

Model composition of the Svojsin metagraywackes (ppm)

Model I 1 3 4 TMD SMD |
[ 52 I:I._ 0 4 tl_.'" 34 ”.-i.l
v | 260 136 8.5 170 175
Cr | 230 40 2 145 150
Ni 90 13 1 57 35
La 2.7 127 30 12 16
Ce 6.5 22.2 70 28 41
Yb ; 2.2 1.7 3.5 2.6 2.5
Model II 1 2 4 TMD SMD |
59 9y 17 Y% 241,
v 260 115 8.5 175 175
Cr 230 26 2 141 150
Ni 90 17 1 56 35
La 2.7 32 30 14 16
Ce | 6.5 70 70 33 41
Yb . 2.2 2.0 3.5 2.5 2.5

Note: Indication of source rocks given in Tab. 3, TMD — theoretical (model) meta-
graywacke, SMD — average of Svoj$in metagraywackes.

cale-alkaline andesites and dacites of island arcs also andesites (and dacites)
of the And type would take part in the composition of the final graywackes.
The following 2 models, differing in their intermediate member, best corres-
pond to the used daia:

I. tholeiite 62", + calc-alkaline andesites and dacites of island arcs 4%,
+ rhyolite 34 .

As to limited occurrence of acid voleanics in the island-arc rock association
thic model is little acceptable.

II. tholeiite 539", -+ calc-alkaline andesites and dacites of the And type
17", -+ rhyolite 24 ",

In regard to the representation of rock types in the continental margin rock
association this model seems to be convenient.

Theoretical values calculated after both models are given in Tab. 4. By
means of the gained proportions it was possible to calculate the represen-
tation of those main elements, that could be considered as distinctly resistent
towards melamorphism of presumed degrees in a theoretical graywacke (Tab.
5). A disproportion in SiO. contents resists a good agreement with the ave-
rage ol the Svojsin metagraywackes — this disproportion together with dif-
ferences in TiO,, FeO'"' and MgO contents represent another argument for
a high proportion of acid volcanic material in the studied rocks.

The elevated acidity of Teplice—Barrandien Proterozoic graywackes and
metagraywackes in comparison with typical eugeosynclinal graywackes was



120 MATEJKA

Table b

Aplication of models to essential elements (")

| Model 1 1 3 4 TMD SMD

| 62", 40, 34 %,
| SiO, 50.94 62.56 74.0 59.25 67.94
| TiO, 1.33 0.57 0.25 0.93 0.67
| ALO; ' 15.30 17.78 13.3 14.72 14.65
FeOtot | 7.71 3.97 1.7 5.52 5.18
MgO 5.59 3.06 0.3 3.69 2.01
|
Model II 1 2 4 TMD SMD
| 59 n:_'n 17 il'” 24 i i
Si0, 50.94 62.43 74.0 58.43 67.94
TiO. 1.33 0.75 0.25 0.97 0.67
ALO, 15.30 17.48 13.3 15.19 14.65
FeOtot il 4.46 1.7 5.72 5.18
| MgO 5.59 2.08 0.3 3.72 2.01

Note: Indication of individual columns is given in Tabs. 3, 4.

pointed out by Jakes et al. (1979). Chab — Pelc (1973) represent the
approximate composition of detrite of the Upper Proterozoic graywackes of
the NW part of Barrandien as follows: fragments of basie to intermediate

voleanics 16 "y, fragments of acid (to intermediate) volcanics 20 04, fragments
of plutonites under 1"y, sedimentary detritus 50,. metamorphic 3"y, unde-
fined fragments 15", feldspars 23 " . quartz 15 0, accessories 2"4. As posible

source of quartz mainly metamorphites, granitoides and acid volcanics are
presumed. By distributing these 15", of quartz between all of the 3 groups
we obtain 109, of pure SiOs, with which the produced model does'nt count.

The greatest problem of the models is the selection of appropriate data.
From this point of view synsedimentary metabasics, present directly in the
studied area. are most reliable. Jake§ et al. (1979) — note above — suc-
ceeded in indifying the origin of intermediate volcanics. This should partly
indicate also the origin of acid volcanics. However, a considerable variability
of data exists even in terms of in this way specified source rocks (see e.g.
Dostal et al, 1977). Yet, on the basis of the presented models, it can be
concluded, that calc-alkaline rocks of continental margins played a much
greater part in the generation of metagraywackes of the Svojsin area than
the cale-alkaline rocks of island arcs. Also the TR distribution in the Svojsin
metasediments supports this theory. The REE display only an unconspicuous
positive Eu-anomaly in comparison with NASC (Haskin et al., 1966, 1968;
Gromet et al., 1984), namely only in some samples (Ew/Eu" = 1,11 + 0,16).
This hardly gives an argument for a considerable representation of island-arc
rocks accordingto Jakes — Taylor (1974).
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Conclusion

The Svojsin tholelitic metabasics are characterized by low REE contents
and by a distinctly primitive REE distribution. The metlasediments are strong-
ly enriched in Se¢, V and Cr and strongly depleted in Co in comparison with
average literature data. Graphitic phyllites display distinctly high U, V, Ni
and heavy REE contents and are deficit in Th and light REE. All studied rocks
display a conspicuous positive correlation between Sc and Co so characte-
ristic of Proterozoic rocks of this area.

From trace-clement distribution in the Svojsin metasediments it results,
that these rocks are mainly made up of material of synsedimentary (ev. pre-
sedimentary) tholeiites with a substantial contribution of granitoid material,
brought from an area of a developed continental crust. Material of calc-alka-
line volecanics is also substantialy present, in its case the model of generation
of a mean metagraywacke based on material mixing of the Svojsin tholeiites,
rhyolites and intermediate volcanics strongly prefers calc-alkaline andesites
and dacites of continental margins (the And type) instead of andesites and
dacites of the island-arc calc-alkaline suite. The proportional representation
of acid volcanics in the composition of the Svojsin metagraywackes after this
model reaches approximately 25" ., vet it could be also higher.
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