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On the Old-Paleozoic initial volcanism
in the West Sudetes

ABSTRACT: The volcanogenic series comprise an essential part of the Old-Paleozoic
rock complexes of the West Sudefes. Three main areas of volcanic rocks are
compared and conclusions are drawn concerning two main maxima of wvolecanic
activity in the Caledonian geosyncline of the West Sudetes. The older maximum
is Upper Cambrian in age, the younger one — Upper Silurian. These volcanogenic
complexes were metamorphosed during the Young-Caledonian orogeny.

INTRODUCTION

. Since the classic work of E. Bederke (1924) it has been known that
the main Caledonian foldings constitute an essential stage in the structural
evolution of the 'West Sudetes. These movements whose main phase took
place at the end of the Silurian, or in the Lower and even Middle
Devonian, were preceded by a cycle of geosynclinal sedimentation
(compare Schwarzbach 1939, 1943; Teisseyre 1956a, 1956b, 1960;
Oberc 1966).

In the Caledonian fold structures of the Sudetes, three arches,
namely the northern, southern and eastern have been recently disting-
uished by H. Teisseyre (1960). Their trend is subparallel to the margin
of the triangular block of the Sowie Goéry gneisses. During the Cale-
donian orogeny this unit acted as an intramontanecus block. The-
eastern arch which trends north-south is sirongly disturbed by the
Variscan movements. It probably contains some older structures whose
age is difficult to establish. The Caledonian fold structures of the
northern and southern arches are. readily traceable at least in three
areas. The largest area is represented by the Kaczawa Mountains and
their eastern continuations in the Sudetic foreland.
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The second area is the metamorphic mantle of the Variscan granite
of Karkonosze. The third and the smallest area is the Klodzko meta-
monphic region, surrounded by sedimentary rocks (fig. 1).

In all these areas the presence has been ascertained of the Old-
-Paleozoic sedimentary series accompanied by volcanogenic complexes.
In the light of the present konwledge, these wvolcanic rocks obviously
represent the so-called spilite-keratophyre association, which is closely
connected with the initial phase of the geosynclinal magmatism.

Information about the Old-Paleozoic volcanic rocks of the West

. Sudetes are scattered in the regional literature. The only attempts of
a synthesis of this subject are those m&de by F. Kalkowsky (1876), and -
by M. Schwarzbach {1943). Recent petrographical and stratigraphical
researches have enabled a new synthesis.

THE KACZAWA MOUNTAINS

The Kaczawa Mountains are one of the largest structures of the
‘West Sudetes. The Eocambrian-Old-Paleozoic geosynclinal series repre-
sents the so-called lower structural stage of the Kaczawa Mountains.
This rock assemblage was folded and epimetamorphosed during Young-
—Caledomian movements. The overlying sediments and some wvolcanic
rocks of the upper structural stage comprise deposits of the uppermost
Carboniferous, Permian, Triassic and Upper Cretaceous. They are plat-
form in character and represent 'the alternation of a continental and
marine epicontinental succession.

' The stratigraphy of the lower structural stage, comprising initial
volcanic rocks, was established by F. Dahlgriin (1934). It is shown with
minor modifications in the attached chart 1. The initial volcanism of
the Caledonian cycle has developed in several phases. In the Radzimo-
wice beds, representing the Eocambrian, several lenses of greenstone
can be observed. It is not certain whether these greenstones occurring
within the Eocambrian Radzimowice slates represent synsedimentary
submarine eruptions, younger sills or tectonically squeezed masses.

Upper Cambrian volcanism, mostly basic, displays a much better
development. It occurs above the Wojcieszéow limestone — Lower and
Middle Cambrian, according to F. Dahlgrun (1934) and J. Gorczyca-
~Skata (1966).

This series is named the Greenstone Formation and is estimated
by various authors as being 1000—2000 meters thick. Except for the
rather outdated work by F. Kalkowsky (1876) this series has not been
thoroughfully examined. It is generally known that dark rocks of basal~
tic composition (exeptionally ultramafic) play an important part in the -
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Chart (Tabela) 1

J. TEISSEVRE

Comparative table of the lithology of the Old-Paleozoic series of the West Sudetes
Tabela poréWnawcza litologii staropaleozoicznych serii w Sudetach Zachodnich

KACZAWA MOUNTAINS

METAMORPHIC MANTLE OF KARKONOSZE GRANITE

KLODZKO METAMORPHIC
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‘Greenstone Formation. Their most schistose and metamorphosed varie-
ties are known under the traditional name of diabases, the rarer ultra-
mafic varieties — under the name of paleopicrites.

K. Smulikowski (in: Geol. Reg. Polski, IH, 1957) has pointed to the
spilitic character of this series. ' W. Narebski (1964) has elaborated the
petrochemistry of the varieties showing distinct relics of pillow-lava
structure. He has distinguished at least two cycles, corresponding to two
' independent submarine eruptions. Moreover, in the vicinity of Swierza-
wa he has observed the prasinites in the Greenstone Formation.

Keratophyres and quartz keratophyres described by J. Ansilewski
(1954) are much less frequent. That author supposed that at least a part
of these rocks may be younger than Upper Cambrian. In the southern
part of the Kaczawa Mountains the keratophyres are very rich in K,0.

The cataclasites of Cieszéw investigated by K. Smulikowski (1958)
are another rock assemblage genetically connected with the Greenstone
Formation of the Kaczawa Mountains. These rocks previously regarded
as ,,gequetschter Granit” by German geologists, have been shown to be
products of repeated cataclasis and mylonitisation of: keratophyres, spi-
lites and related rocks. The tectonic processes were accompanied by low
temperature infiltrations of quartz and albite.

Contrary to the Cambrian only small masses of dark rocks of
initial volcamism are connected with the Ordovician and Silurian. Accor-
ding to W. Block (1938) also post-Silurian diabase dykes (sensu stricto)
occur in the Kaczawa Mountains. A short review of the stratigraphy
of the older structural stage of the Kaczawa Mountaing is presented on
the accompanying chart. The geological structure of the Kaczawa Moun-~
tains is shown in figure 2.

THE METAMORPHIC REGION OF KLODZKO

The metamorphic region of Klodzko is situated south-east of the
gneissic block of the Sowie Gory Mits. Young-Paleozoic sedimentary
rocks surround it from the north and the north-west, on its easterm
side it is bordered by the Variscan plutonic rocks of the Klodzko —
Zioty Stok intrusion. '

According to the latest survey of I. Wojciechowska (1966) this
region may be subdivided into three zones: the north-eastern, the
central, and the south-western. Blastomylonitic albite-sericite gneiss,
mylonites, granitoides are the main rock types of the central zone Ko
- zlowska-Koch 1960). This rock assemblage seems tto be heterogenous in
character. The two other zones (north-eastern and south-western) con-
sist of another rock assemblage which has undergone low graded meta-
morphism. Its age has for a long time been regarded as 0ld-Paleozoic.

16
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Phyllites, marbles and the Greenstone Formation are the main members
of this rock series. The only fossils found here are Anthozoa of Lower
Ludlovian age from a marble intercalation (Gunia & Wojciechowska
1964). The Greenstone Formation is probably of Middle and Upper
Ludlovian age. This rock group consists of chlorite schists, greenschists,
amphibolites and some rocks displaying more distinct or less relic struc-
tures. To the latter group belong: metadiabases, metagabbros, keratop-
hyres and metarhyolites. All ‘this formation represents the spilite-kerato-
phyre suite, typical of the initial stage of volcanism which has undergone
a low degree of metamorphism.

The age of the maximum voleanic activity in the Klodzko meta-
morphic region is the same as that for the southern Karkonosze (see
‘below). _ j
Neither series of the Klodzko inetamorphic region shows, how-
ever, any distinct analogy with the Old-Paleozoic of the Kaczawa Moun-
tains as has previously been considered by German geologists (compare

Finck, Meister, Fischer & Bederke 1941).

Fig. 1
Geological sketch-map of the West Sudetes
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vicinity of the Sowie Gory;' 4 mebamrorphic rocks of the Karkonosze block: o on the
surface, _b uavnged by younger sediments and volcanic Tocks; 5 metamorphic

Ladek-Snfesnik; 8 diaphtorites of Niemeza mone; 9 gneisses and migmatites of the
Sowie Géry. Abbreviations: K-Z Kioddko Zioty Stok intrusions, R-R Ramsov line,
W gneisses of Wadroze Wisalkie, Z metamorphic region of Zwiting

Szkicowa mapa geologiczna .Sudetéw Zachodnich
1 posylurskie serie osadowe; 2 waryscyjskie granitoidy; 3 gabra i serpentynit
W otoczeniu Gér Sowich; ¢ idkaty lﬁe'la:fmﬁm'bﬂbku Karlconoszy: a qubmﬂebyem ng
powierachnd, b prz; osadami i g icznymi; 5 rmeta-
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THE METAMORPHIC MANTLE OF THE KARKONOSZE GRANITE

The Variscan granite of Karkonosze is bordered from the ecast,
the south and the west by older metamorphic rocks. This metamonphic
mantle consists of rocks of various age. Among them the uppermost
Devonian and lowermost Carboniferous slightly metamorphosed rocks
of the JeSted Mountains are the youngest. The 0Old-Paleozoic Ordovician-
~Silurian series and a complex of gneisses with accompanying mica-
-schists and amphibolites constitute the .older rock assemblage. The
Ordovician~Silurian sequence is paleontologically dated, but the chron-
ology of the gneiss complexes is under controversial discussion. The
metamorphic mantle consists of two parts: the north-western part with
a preponderance of gneisses with minor mica-schist intercalations and the
much more diversified south-eastern part. These parts are divided by
the Jedted krystallinicum (see fig. 3a).

Fig. 2
Geological sketch-map of the Kaczawa Mountains

1 famlts; 2 overthrusts; 3 Tertiary and Quaternary; 4 sediments and wvolcanic rocks
of the upper structural stage (Uppermost Carboniferous, Permian, Triassic Cretace
ous); 5 Culim in the Middle Sudetic trough; 6 cataclasites of Cieszow; 7 Ordovician
and Silurian of the Kaczawa Mis. {phyllites, metaconglomerabes, mettavolcanites);
8 greenstone formation (Upper Cambrian); ¢ keratophyres and porphyroides; 9 Woj-
cleszéw limestone (Liower Cambrian); 10 phyllites of Radzimowice beds and miica-
schists of the Izera Mis. {(Eocambrian-Algonician?); 11 gneissas of fhe Izers Mits.;
12 catadlastic quartz-albite gneisses of Rudawy Janowidkie; 13 amphibolites of
Rudawy Janowickie (Upper Silurian?); 14 mica-schists and leptynites of R

Jamorwvickie (Lower and Midle Silurign). The sketch-map is based on the materials
of J. Jerzmatiski, J. Gorezyca-Skala, W. Smuliliowski, H. Teisseyre and J. Tedsseyre

Szkicowa mapa geologiczna G6r Kaczawskich

1 uskoki; 2 masuniecia; 3 osady' i wulkanity cowartorzedu i irzeciomedu; 4 osady
i wullcanity gérmnego pietra struictunalnego (najwydszy lkarbon;, perm, trias, kreda);
5 kulm niedd &rédsudeckied; 6 katalclazyty cieszowskie; 7 ardowik i sylur Gér Ka-
czawskich (fyllity, metakonglomenaty, meftawullcanity); 8 formacja mieleficowsa
(sambr gérny):a keratofiry 1 porfiroidy: 9 wapienie wojci e fkambr dolny);
10 fyllity warstw z Radzimowic i tuplki tyszezykowe Gor Izerskich (eokambr~
~algonlk?); 11 jsy GoOr Imerskich; 12 kataklastyczne gnejsy albitowo-lewarcowe
Rudaw Janowidkich; 13 amfibolity Rudaw Janowiclkich i{gérny sylur?); 14 Iupki
lysaczyloowe i leptynity Rudaw Janowidkich (dolny § §rodkowy sylur?). Mape zesta-
wiono na podstaiwie materistéw J. Gorezycy-Skaty, J. Jeremaniskiogo, 'W. Smufi-
owskiego oraz . Teisseyre’a i J. Teisseyre’a



'24(6 'JULIUSZ TEISSEYRE

a
A
8 |
.
]

%
Lo
o

—h
A
X

13 |o ols

Fig. 8



ON THE OLD-PALEOZOIC INITIAL VOLCANISM IN THE WEST SUDETES 2417

The morth-western part of the metamorphic mantle
of the Karkonosze granite

The Izera gneisses comprise the north-western mantle of the Kar-
konosze granite. Rocks of undoubtedly volcanic origin are rather rare
among the gneisses and accompanying metamorphic rocks. Only amphi-
bolites and a part of quartzites forming several intercalations in the
gneisses are ascribable there. iAccording to W. Smulikowski {1966) these
quartzites contain relatively numerous relics of structures proving the
tuffogenic character of the imitial rocks. In addition some sills occur
in the Izera gneisses, in many cases their age is controversial.

The south-eastern part 'of the metamorphic mantle
of the Karkonosze granite

Two large areas of volcanogenic rocks occur in the south-eastern
part of the mantle of the Karkonosze block. One is that of Zelezny Brod
while the other forms the eastern slopes of Rudawy Janowickie and
Lasocki Grzbiet.

Pig. 3
Geological sketch-map of the Karkonosze block

1 faults; 2 Tertiary and Quaternary; 3Cme|meous 4 'Variscan gramitoids (Karko-

nbmemnnte),stmandCambonm Ggmeensbmefmmaﬂmotmemamar

wa Mtis.; 7 voléanic complex: o cabtaclastic allbmbe—quamiz meisses, b metavoleanites

(mostﬂybame),S:plhyJﬂh.tesandmmahsohimwvmﬁmsage,9 a gneisses, b granites

of Rumbnurk. Abbreviations: G-L Lasodki Grzbiet, R-H Rychorskie i[-Imy, R-J Ru-
dawaanawidne

Szkicowa mapa geologiczna bloku Karkonoszy

1 uskoki; ZWdydemutymwmﬁomedvu i irmeciorzedu; 3 kreda; 4 granitoidy
wm-yscyﬂkne (gramnit i Karlkonioszy); 5 permo-karbon; 6 formacja me]eﬂ'corwxa Gor
hwancowo—doaldlbi't(?xwe, b . ; y' (gém;msg'lau;)e) : %{WE tuplc tysazce;
metawrlkanity (g H y Y-
kdwewmago'wnektu9am.egsy.bgrm1ﬁltymm Skréty: G-I Lasodkd
Grzbiet, R-H Rychorskie Hory, R-J Rudawy Jamowmnie

~ Fig. 3a
Subdivision of the metamorfic mantle of the Karkonosze granite

Metamorphic mantle — dotted area: 'E estern part, § southern part, N-W wnorth-
-ﬂwesbempamt,JmebamumlrnlcmdksorfJies‘hed

Podzial metamorﬁcmeJ ostony granitu Karkonoszy

Mletamm:ﬁucmaus;om. powierzchnia mmpllmwamemqéérwsdlndma,Suméé
potudniowa, N-W coz¢sé pbinoomo-zachodnia, J metamorfik ‘jesztedsi
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In the area of Zelezny Brod, an Ordovician-Silurian series was
examined in detail. Volcanogenic rocks are its essential part. Small
masses of volcanogenic rocks most probably representing products of
synsedimentary extrusions occur within the roofing phyllites of Trema-
docian age. The Ludlovian volcanic complex is, however, more impor-
tant. According to F. Fediuk (1962), the Upper Silurian volcanic com-
plex of the vicinity of Zelezny Brod consists of extrusive rocks, though
the intrusive character of some varieties is obvious. Among pyroclastic
rocks: keratophyres, tuffs, diabase tuffs and agglomerates have been re--
cognized. A considerable part of the Upper Silurian volcanic complex was
metamorphosed and sheared during Young-Caledonian orogenic move-
ments. Fairly abundant greenschists and less common chlorite schists, talc
schists and mylonites originated during this stage. These rocks do not con-
tain distinct relics either textural or mineral, hence no conclusion can be-
drawn as to their primary character. They are accompanied by prasini-
tes and glaucophane schists, according to F. Fediuk (1962) they represent
the rock types occurring in zones of extremely high orogenic stresses.
In the opinion of the same author ultrabasic rocks sporadically occurring
in the vicinity of Zelezny Brod represent a late post-tectonic stage of the
Caledonian volcanism. In the light of this opinion they cannot be
assigned to the initial geosynclinal stage of volcanic activity.

The metavolcanites of the Rudawy Janowickie range and of the
Lasocki Grzbiet are of particular interest. They comprise a northern
continuation of the Old-Paleozoic of Rychorskie Hory and to ‘the morth.
they are separated by a fault from the Upper Cambrian greenstones of
the Kaczawa Mts. The metavolcanites of Rudawy Janowickie and La-
socki Grzbiet classed by G. Berg (1912) as ,,Gruppe der Amphibolite”
(amphibolitic group) were recently ascribed to the Precambrian series by
J. Obere (1960). The present writer does not agree with this conclusion,
because this series shows strong analogies in the lithology and in the
sequence of rock types — with the Ordovician-Silurian series of the
southern Karkonosze. The main difference is the higher degree of meta-
morphism, increasing toward the north. In this light the rocks of the
»amphibolite group” of G. Berg (1912) might correspond to the volcanic
complex of the Ludlovian of Zelezny Brod and Rychorskie Hory,
According to the description of G. Berg and the unpublished materials
of the present writer, the metabasites of the Rudawy Janowickie and
Lasocki Grzbiet closely resemble the Upper Silurian complex of Ry-
chorskie Hory and Zelezny Brod.

According to ‘G. Berg’s maps the metavolcanites of Rudawy Jano~-
wickie and Lasocki Grzbiet are 1000—2000 m. thick. This figure seems
to be rather exaggerated. _

Several amphibole and chlorite rock varieties have been distingui-
shed by G. Berg (1912) in this group. Very common massive varieties
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display considerable differentiation. The primary character of these
rocks can be easily deciphered because of numerous well preserved
structural and textural relics. It seems that a particular role is played
there by the dark spilite-like rocks (some chemical analyses show incre-
ased quantity of NayO and a decrease of CaO). These rocks often show
distinct relic structures, the trachytic or porphyritic ones being espec-
ially frequent. Subvolcanic and dyke varieties as metadiabases are wide-
spread, they often show blastophitic or blastointergranular structures.

Keratophyres were not noted by G. Berg (1912} in the area under
discussion, but they have been found by the present writer during his
recent researches. Their role, however, cannot as yet be precisely deter-
mined. The lightest varieties of volcanic rocks were described by G. Berg
(1812) as porphyroides. Chemicaily these rocks are similar o the quartz
keratophyres in sodium (SiO; up to 75%, Na,0 up to 6%). It is not certain
whether these rocks form sills or are tuffs in origin.. -

Diopside amphibolites, which occur in the northern part of Rudawy
Janowickie are probably of tuffitic origin. These rocks show distinet
lamination probably corresponding to primary stratification. The diop-
side amphibolites continuously grade into lime-silicate rocks. The latter
have probably originated in a mixed series composed of tuffites and
dolomitic ferrugineous marls.

Metasomatic processes, in particular regional silification and albi-
tisation are apparently an essential petrogenic factor in the whole area
of Rudawy Janbwickie and Lasocki Grzbiet. It seems that at least a part
of the Paczyn gneisses (Gruppe des Petzelsdorfer Gneisses of G. Berg,
1912) has been formed due to strong albitisation and silification of cata-
clased rocks of the amphibolitic group. Most cataclastic varieties of the
Paczyn gneisses are very similar to the Cieszéw cataclasites, described
by K. Smulikowski (1956).

CONCLUSIONS

The study of the Old-Paleozoic volcanic rocks of the West Sudetes
is far from being completed. Nevertheless, several conclusions may be
drawn from the present geological and petrological stage of knowledge.

The age of the maxima of volcanic activity differs in various parts
of the Caledonian geosyncline of the 'West Sudetes. In the Kaczawa
Mts.; belonging to the Northern Arc of the Sudetic Caledonides {Teissey-
re 1960), the maximum of volcanic activity is Upper Cambrian in age.
All structures of the 'Southern Arc of Karkonosze, Rudawy Janowickie
and the Crystalline Area of Kiodzko display by far the strongest deve-
lopment of volcanic rocks in the Upper Silurian time. Already in the
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ptetectonic stage of the evolution there were probably strong differences
between various parts of the Caledonian geosyncline in the West Sudetes.

Young-Caledonian orogenic movements were accompanied mostly
by low grade regional metamorphic processes. Most of the Old-Paleozoic
series exhibit a mineral association of the greenschist facies. Some rocks,
rather similar fo the prasinites of the alpine ophiolitic formation, cecur
in the West Sudetes in zones where the strongest orogenic stresses were
in operation (Fediuk 1962, Nargbski '1964), ‘It must be also taken into
account that rocks of the keratophyre-spilitic “association, like most of
the Old-Paleozoic volcanic rocks of the West 'Sudetes, often show distinct
autometasomatic altermations. In some cases it is rather difficult or
even impossible to discern between the effects of autometasomatic tran-
sformation and the low grade metamorphic processes, because of simi-
larities in the mineral paragenesis they produce.

The matemorphic processes connected with Young-Caledonian oro- -
genic movements do not represent the latest stage of rock evolution in
the West Sudetes.. The Caledonian structures in these mountains have
been submitted %o subsequent Variscan movements, owing fo which
some regions were affected by strong faulting, folding or even over-
thrusting (compare Teisseyre 1956a, 1956b, 1960, 1964). Rock fracturing,
cataclasis or even mylonitisation of the Old-Paleozoic volcanites locally
resulted from those movements. In strongly disturbed warts signs of dia-
photoresis may be detected.. _ C

The intrusion of Variscan granites brought about more or less
distinet thermal metamorphism, which affected. some Old-Paleozoic
volcanites, too. The best known are the confact metamorphic phenomena
caused by the intrusion of the Karkonosze granite..

. The Kimmerian and the-far more intense Tertiary movements were
mostly of a faulting and tilting character. They did not affect the Old-
—Paleozoic volcanites except for signs of local rock fracturing.

Institute of Geology
Polish Academy of Sciences
Warszawa 22, Al. Zwirki { Wigury 93
Warsaw, June 1967 '
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J. TEISSEYRE

O STAROPALEOZOICZNYM WULKANIZMIE INICJALNYM
W SUDETACH ZACHODNICH

STRESZCZENIE: Staropaleozoiczne serie skalne Sudetéw Zachodnich zawiera)a Jako istotny
skiadnlk zespoly skat wulkanicznych. Autor pordéwnujge trzy glowne ohszary wystepowania
tych skat dochodzi do wnilosku, Ze w geosynklinie kaledotiskie] na terenie Sudetébw Zachod-
nich istnlaly dwa maksima aktywnosci wulkanicznej. Starsze odpowiadajgce gérnemu kam-
browi przejawilo sie szczegbinie silnie w tak zwanym tuku po6inocnym. Natomiast mlodsze,
gornosylursiie jest szezegblnie charakterystyczne dla uku pohwiniowego. Powstale wbwezas
zegpoly skat majg szereg cech charakterystycznych dla inicjalnego stadium rozwoju aktyw-
nofci wulkanfezne]. Staropaleozoiczne skalty wulkaniczne ulegly procesom metamorficznym
w czasie orogenezy kaledofiskie].

WSTEP

Zainteresowanie geologbw staropaleozoicznymi seriami Sudetéw " Zachodnich
jest szezegblnie duie poczawszy od klasycznej pracy E. Bederkego (1924), kibry
zwrbcit pierwszy uwage na role, jaka w strukturze Sudeté6w Zachodnich odegrala
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orogeneza kaledofiska oraz poprzedzajgcy jg staropaleozoiczny cykl sedymentacyjny.
' Na geosynklinalny charalter serii staropaleozoicznych zwracali uwage M. Schwarz-
bach (1939, 1843), H. Teisseyre (1956a, 1956b, 1960, 1964), a ostatnio J. Oberc (1966).
W kaledonidach sudeckich zostaly ostatnio (Teisseyre 1960) wyréinione trzy
wicksze jednostki orogeniczne, tak zwane iuki: péinocny, poludniowy i wschodni.
L.uk wschodni nalezy do jednostek kaledonskich najsilniej przebudowanych w cza-
sie ruchéw waryscyjskich i z tego wzgledu zarb6bwno stratygrafia tworzacych go
serii skalnych jak tez i budowa geologiczna jest w wielu pumktach niejasna;
z tych przyczyn obszar ten nie bedzie brany pod uwage przy dalszych rozwazaniach.
Jako najbardziej reprezentatywne i majlepiej zbadane w tuku péinoenym wybrano
Géry Kaczawskie, Natomiast stosunki panujace w tuku poludniowym przedstawiono
na przykladzie okrywy gramitu Karkonoszy i metamorfikum klodzkiego (fig. 1).

GORY KACZAWSKIE

Zespb6l skalny dolnego pietra strukturalnege G6r Kaczawskich (eokambr —
starszy paleozoik) ma wiele cech serii eugeosynklinalnej, w przeciwiefistwie do skal
gérnego pigtra strukturalnego (najwyzszy karbon — gbérmna kreda), ki6re majg cha-
rakter epikontynentalno-platformowy. Siratygrafie serii eokambryjsko-staropaleo-
zoicznej Go6r Kaczawskich podal F. Dahlgriin (1934) na podstawie korelacji litolo-
gicznej z podobnymi skatami ZT.uzye. Pomimo lieznych zastrzezen, do dzi§ stanowi
ona podstawe badan geologicznych tego regionu i jest przedstawiona z niewielkimi
zmianami na tabeli 1. Skaly pochodzenia wulkanicznego wystepuja poczawszy od
eokambru (znane sa m.in. z lupkéw radzimowickich). Pojedyncze wystapienia wul-
kanitéw zneme sg takze z ordowiku i syluru. Giéwna jednak masa skal wulkanicz-
nych nalezy do gbérnego kambru. Tworzgce ja skaly osiggajg znaczng migzszofé,
ktéra dochodzi — zdaniem réinych autoréw — do tysigca a nawet dwu tysiecy me-
tréw. Seria gérnego kambru, podobnie zreszta jak caly eokambryjsko-paleozoicz-
ny zesp6l skalny, ulegla epizonalnemu metamorfizmowi regionalnemu, zwigzane-
mu $cifle z orogenezg kaledofiskg. Wéréd skal formacji zieleficowej przewazaig
ciemne skaly obojetne lub zasadowe (metaspility, metabazalty, metadiabazy i ich
tufy), mniej liczne s jasne skaty kwakne lub obojgine (porfiroidy i keratofiry kwar-
cowe i bezkwarcowe), sporadycznie wystepujg skaly ultrazasadowe (paleopikryty).
Szereg odmian ulegt tak silnym przemianom metamorficznym, e odtworzenie
ich pierwotnego pochodzenia jest niemozliwe (zielefice, tupki chlorytowe, prazynity).

Z formacjgq zieleficowa zwigzana jest szczegblna grupa skalna tak zwane
kataklazyty cieszowskie. Skaty te uwazane dawniej za zmiazdiony gramit, sa ra-
czej — zgodnie z nowymi badaniami K. Smulikowskiego (1956) — produktem katakla-
zy i metasomatycznych przemian (sylifikacja, albityzacja) skal nalezgcych do for-
macji zieleficowej. Rozprzestrzenienie staropaleozoicznych skat pochodzenia wulka-
nicznego podaje szkicowa mapa Gér Kaczawskich (tig. 2).

METAMORFIKUM KLODZKIE

Metamorfikwm klodzkim nazywa sie niewlelki obszar zbudowany ze skal
metamorficznych i otoczony badZ przez mlodopaleozoiczne serie osadowe, bgdz te:
przez plutoniczne skaly nalezace do waryscyjskiego cyklu magmowego.

I. Wojciechowska (1966) wyrtinila tutaj trzy sirefy: pélnocno-wschodnig,
frodkows i poludnjowo-zachodnig. Interesujace nas zespoly skal staropaleozoicz-
nych wystepuja w strefie péinocno-wschodniej. Zgodnie z nowszymi pogladami na
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wiek i nastepstwo warstw (Gunia & Wojciechowska 1964), staropaleozoiczny zespb
skalny -reprezentuje tutaj sylur, przy czym w. spagu tej serii wystepujg fyllity
bozkowskie, powyzej nich spotyka si¢ soczewy wapieni z faung (Anthozoa) délne-
go ludlowu, a strop stenowia skaly zwigqzane z rozwojem w Srodkowym i gérnym
Iudlowie sporej serii- wulkanicznej. Ta ostatnia grupa skalna, zloiona z metadia-
bazéw, metagabr, keratofirébw i- metaryolitéw, wykazuje szereg cech typowych
dla inicjalnego stadium rozwoju . wulkanicznej aktywnofci,. .

OKRYWA METAMORFICZNA GRANITU KARKONOSZY

Waryscyjski pluton granitowy Karkorioszy jest otoczony od strony wschod-
niej, poludniowej, zachodniej i pbéinocno-zachodniej przez starsze skaly metamor-
ficzne. Okrywa granitu Karkonoszy jest wiekowq niejednorodna; w Gérach Je-
sztedzkich wystepuje migdzy innymi epimetamorficzny najwyzszy dewon i najnizszy
karbon, a w potudniowej czeém okrywy duze tozprzestrzenienie ma seria ordowicko-
-sylurska. Obok tych zespolow o stratyzrafii poznane] przynajmniej w ogélnym za-
rysie, w skiad olaywy wehodzg gnejsy niedkreSlonege wieku, smczegéﬂnle ToZprzés
strzenione wjej péimocno-zachodniej czefci,

Pé6inocno-2achodnia czeé okrywy granitu Karkonoszy

Teh stosunkowo rozlegly pbszar zbudowany jest gibéwnie z r6snych odm1an
gneiséw, wéréd ktérych wystgpu;a stosunkowo niéliezne skaty wulkamcznego po-
chodzenia. W literaturze tego regumu dogé rozpowszechniony jest poglad, e wkiad-
ki a-mhbohtéw zawdzieczajg swo;e powstanie jakim$ ciemnym skalom wulkanicz-
nego. pochodzema Nowoscig natom.tast jest przyp1sywame podobnego charakteru
wystepujacym tu ,Jcwarcytom”.’ Zdamem W. Smuhkowslnego {1966) przynajmniej
cze§¢ wkladek ,,kwarcytowych" zawdzu:cza sSwe powstame metamorfome tuf6w‘
zyohtowych )

Poludnipwo-wschodnia cze§é okruwy agranitu Karkonoszu

Potudniowo-wschodnia -cze§é .okrywy granitu. Karkonoszy. wykazuje o wiele
wigksze . zréZnicowsnie litologiczne. W tej czeSci bloku. Karkonoszy isinieja dwa
wicksze skupienia. skal wulkanicznych :staropaleozoicznego wieku — pierwsze
w olwolicach Zelamefo Brodu, a drugie ma Ubszarze Rudaw  Janowickich, Grzbietu
Lasockiego i ichi poludniowego praediuzenia — Go6r Rychordkich (fig. 8). _

W okolicach Zelazneégo Brodu mniewielkie zyly i inne ciala intruzywne byly
notowane juz w osadach tremadoku. Gléwna jednak masa skal wulkanicznych,
zgodnie z przyjeta przez geologéw czeskich siratygrafia (Chlupaé 1953, Havlicek ‘&
Snajdr 1955, Kodym & Swvoboda 1948), jest mlodsza od hajwyiszego wenloku i byé
moze najnizszego ludlowu. Wedlug F. Fediuka (1962) sg to gléwne skaly wulkanicz-
ne-i piroklastyczne, niemniej intruzywny charakter niekiérych zespoléw skalnych
nie budz.-watpliwofci, Pod wzgledem. petrograficznym metawulkanity ,okolic - . Ze~
laznego Brodn, majg-bardzo’ podobny ‘charakter do innych paleozoicznych: zesp016w
skalnych Sudet6w Zachodnich pochodzenia wulkanieznego. Szezegblnie: b11sk1e ana-
logie - 1aezg ;kompleks wulkaniczny z .ich analogami wystepujacymi--w:Rudawach
Janowickich 1 Grzbiecier Lasockim.
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. Seria metamorficzna Rudaw Janowickich, i -Grzbietu. Lasockiego stanowi pél-
nocne przediuzenie sylurskiego zespolu skalnego Gor Rychorskich. Kompleks
me_tawulkanitéw Rudaw Janowickich i Grzbietu Lasockiego jest zlozony giloéwnie
z ciemnych skal {ypu spilitowego, ich tuf6w oraz towarzyszacych im odmian zy-
lowych (metadiabazéw). Wystepowanie nieznanych dotychczas z tego regionu kera-
toliréw zostalo stwierdzone przez autora niniejszej pracy. Najjasniejszymi odmia-
nami skalnymi kompleksu metawulkanitéw sa opisane przez G. Berga (1912) por-
firoidy, ktérych sklad chemiczny odpowiada skrajnie bogatym w s6d keratofirom
kwarcowym. .Obok skal o wyrainie zachowanych strukturach reliktowych wyste-
puja na terenie Rudaw Janowickich i Grzbietu Lasockliego odmiany, w ktérych sil-
ne zZlupkowanie oraz réwnoczene badZ péiniejsze procesy blastezy zatarly te struk-
tury doszezetnie. Skaly takie ;,_r_gguiy_, nie zawierajq zadnych reliktéw mineralnych
i z tego wzgledu odtworzenie ich pierwoinego charakteru jest bardzo utrudnione
lub wrecz niemozliwe, Nalezaloby tu wymienié lczne odmiany amfibolitéw, zie-
leficbw, tupkéw chlorytowych i epidotowych. Obok skal zylowych badZ wylewnych
na pewno znaczny stosunkowo udzial w'iej “grupie skal majg zmetamorfizowane
tuty badz tufity. Wystepujace w duzych masach w pbinocnej cze§ol ‘Rudaw Jano-
wickich amfibolity smuzyste, zawierajace czesto piroksen, stowarzyszone z erlana-
mi, wydaja sie byé produktem metamerfozy zloZonej serii weglanowo-tufitowej.
Skaly te stanowia prawdopodobnie przejScie pomiedzy kompleksem zmetamorfizo-
wanych wulkanitéw a niZej leZacym zespolem skal weglanowych.

Na uwage zastuguje tak zwana grupa gnejsébw z Paczyna (Petzelsdorfer
Gaeisse Gruppe — Berg 1812); skaly te towarzysza kompleksowi metawulkanitéw
na duzym obszarze, Charakter petrograficzny gnejsbw z Paczyna jest zblizony
raczej do opisanych przez K. Smulikowskiego (1856) kataklazytéw cieszowskich,
niz do ortognejséw.

WNIOSKI KONCOWE

Badania nad staropaleozoicznym wulkenizmemn w Sudetach Zachodnich dale-
kie s3 od zakorhczenia, niemniej znaczny postep znajomodci stropaleozoicznych
serii pozwala na rewizje pewnych dawnych pogladéw i sformulowania nowych
waioskéw. Nowe prace gtratygraficzne pozwalaja na krytyczne ustosunkowanie sie
do niekt6érych hipotez M. Schwarzbacha (1943). Bardziej ogblne wmnioski odnoszgce
sie do rozwoju staropaleozoicznego wulkanizmu inicjalnego na terenie Sudetbéw
Zachodnich sg podane ponizej. .

W réinych czeSciach geosynkliny kaledofiskiej maksimum aktywnofci wulka-
nicznej przypada na réine okresy. W Cérach Kaczawskich, nalezgcych do wyréi-
nionego przez H. Teisseyre’a (1960) tuku pbéinocnego, maksimum to odpowiada gbr-
nemu kambrowi. Natomiast strulktury nalezace do iuku poludniowego wykazuja
najsilniejsza dzialalno§¢ wulkaniczng w gérnym sylurze (ludlow). Wydaje sie za-
tem, Ze zréinicowanie kaledonidéw sudeckich zaznacza sie juz bardzo wyraZnie
w zasadniczo przedtektonicznym stadium geosynklinalnym., Mlodokalederiskim fat-
dowaniom towarzyszy regionalny metamorfizm, Stopied metamorfozy wulkanoge-
nieznych skal nie przekracza na og6l stopnia epl (przewaizajs asocjacje mineralne
facji zeleficowej). 'W strefach najsilniejszych mnaciskéw gérotwérczych powstaja
skaly dof¢é podcbne do prazynitéw alpejskiej formacii ofiolitowej (Fediuk 1962, Na-

"rebski 1064). Ze wzgledu na to, Ze wigkszofé staropaleozoicznych skat wulkanicz-

nych reprezemtuje typowa dla inicjainego wilkanizmu asocjacje spilitowo~kerabo~
firowg z wyrainie zaznaczonymi pomagmowymi procesami autometasomatycznymi,
istnieja pewne trudnofci w odréinieniu etapu autometasomatycznego od péiniej-
szych proces6éw metamorficznych,
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Metamorfoza zwiazana z mtodokaledofiskimi ruchami nie koficzy cyklu roz-
wojowego staropaleozoicznych skat wulkanicznych. PéZniejsze ruchy c¢yklu wa-
ryscyjskiego doprowadzily do silnej przebudowy starszych struktur (por. Teisseyre
1956b, 1860, 1964). W wielu przypadkach kataklaza i mylonityzacja oraz zwigzane
z nimi procesy diaftorezy dajs sie wykazaé réwniez w przypadku staropaleozoicz-
nych skal wulkanicznych. Infruzjom waryscyjskich granitéw towarzysza zmiany
kontaktowe, najlepiej zbadane z granitu Karkonoszy. Intruzje péinoorogenicznych
granitbw warsyscyjskich koficza orogeniczny cykl rozwojowy w Sudetach Zachod-
nich. Cala ta skomplikowana struktura przechodzi w rezim platformowy. Wszelkie
miodsze od gérnego karbonu ruchy tektoniczne majs charakter odnawiania sie sta-
rych linii uskokowych; ich wplyw na staropaleozoiczne skaly wulkaniczne byt
niewielki i ograniczyl sie do lokalnego brekcjowania.

Zaklad Nauk Geologicznych PAN
Pracownia Mineralogii, Petrografii i Geochemii
Warszawa 22, Al Zwirki i Wigury 93
Warszawa, w czerwcu 1967 r.
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