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ABSTRACT: The volcanogenic series comprise an esSentNilpart of the Old-Paleozoic 
rock complexes (If the West Sudetes. Three main areas Qf volcanie l'ocks are 
compared .and conclusions are drawn concerning two main maxima of volcanic 
activity in the caledonian geosyncli4le of ' the weSt Sudetes. The older maximum 
is Upper Cambrian in age, the younger one - Upper Sllurian. These volcanogt!nic 

complnes were metamorphosed during the Young-caIedonian orogeny. 

INTRODUCTION 

_ Silnce the classic work of E. Bederke (1924) H has been known iIlhat 
the main Caledonian foldings constitute an essentia:l sta-ge in the structural 
evolution ,of the West Sudetes. These movemen,ts whose main phase took 
place at the end .af the Silurian, or in 1Ihe Lower a.tid even Middle 
Devonian, .were preced.€d by a cycle of -geosyncIinal sedimentation 
(compare SchwarZbach 1939, 194'3; Teisseyre 1956a, 19'56b, 19'60; 
Obere 19661). 

In tile Caledonian fold structures of the Sudetes, three arches. 
namely the northern, sourthern and eastern have been recently disting~ 
uisbed iby'H. Tei.sseyre (1960). Their trend is subparallel ,to the mallgin 
of the triangular ' 'block -af the Sowie GOry, gneisses. 'During the Ca1le­
donian orogeny this , unit acted as -an' _ intramontaneous !block. The 
eastern arch wihich trends north-90uifih is strongly disturbed by the 
Variscan movemen1s. lit probably conitains some older ' structures whose 
age is dffficu.'lt :to establish. '!he Caledoniattll fold structures of the 
northern and southern arches: are , readily traceable at ~east m. 'three 
areas. The largest a'rea ,is represented by the Kaczawa Mountams an~ 
their eastern continuations iin the Sudetic foreland. 
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The second area is the metamorphic mantle of the Varisca,ri grani,te 
of Karkonosze. The third and 1he smallest area is the Klod:2Jko meta­
m~hic region, SUl'T'ournded by sedimentary II"OCks (fig. 1). 

In aB. these areas the !presence has rbeen. ascertained of the Old­
-Paleozoic sedimentary series accompanied by volcanogenit: complexes. 
In the light of the present 'konwledge, ·these volclilIlic rooks dbviously 
represent the so-called spUite-ikeratophyre association, which is closely 
connected with the initial phase of the geosynclmal ma'gmatism. 

Information about 'the Old-Paleozoic 'Volcanic rodks of the West 
Sudetes are scattered in the regiona'l literature. The only attempts of 
a synthesis af ~isSU'bject are those ni!de by 'F. Kalkdwsky 06'76), alIld· 
by M. Schwarzbach (ll943). Recent petrographlcal and stratigraphical 
researches have enabled a. new synthesis. 

THE KACZAWA MOUNTAINS 

The Kaczawa Moun.tains . are one of the lar,g,est. structures of the 
west Sudetes. The Eocambrian-Dld-Paleozoic geosynclinal series repre­
sents othe so-called lower structural stage of the Kaczawa Mountains. 
This rock assemblage was folded and epimetamorphosed durin.g Yoling­
-'Caledonian movements. The overlying sediments and some volcanic 
rocks of ,the upper structural stage oomprise d~its ,of the uppermost 
Cariboniferous, Permian, Triassic and Upper Cretaceous. They are plat­
form in character ana represent !the altternation of a oantinental and 
marine epioon tinen tal ·succession. 

The stratiogra.phy of the lower structural stage, comPrising initial 
volcanic rocks, was esta;blished by F. DahlgrOn (~9314). · It is shown with 
minor modifications in. rthe attached chart 1. The -initilal volcanism of 
the Caledonian cycle has developed in several phases. In the Radzimo­
wice beds, representing the ,Eocambrian, several · lenses of greenstane 
can be observed. It is not certain whether .these greenstones occurring 
withiln ,the Eocambrian Radzlmowice slates represent synsedimentary 
submarine eruptions, younger sins or tectonic ally squeezed masses. 

Upper Cambrian volcanism, mostly basic, displays ' a much better 
development. <It 0C0U!l'S above the Wojciesz6w limesbdne - LoIWer and 
Middle Cambrian, according to F. DablgrOn (193L4) and J. Gorczyca-
-skala (1966). . 

This series is named the Greernstane ·Formatilon. and is estimated 
by various authors as ibeing 1000-2000 meters ihick. ExcePt for 1he 
~ath.er -DU tela ted work iby F. iKaEkowsky (1'8"716) this series has not ,bean 
thorougihfully examined. It is generally ilmoWrn that dark rocks of basal:'" 
tic composition {exepti{)ll8Uy ultramafic) play an im,pOrtanrt par.t in the 
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C h art (Tabe-la) 1 

Cmrpa'l'lllltive table of the titbology of tIbe Old ... PaO.eoooi.c series of the W1€9t Slldetes 

Tabela por6wnawcza litologii staropaleozoicznych serii w Sudetach Zachodnich 

METAMORPHIC MANTLE OF KARKONOSZE GRANITE KLODZKO METAMORPHIC KACZAWA MOUNTAINS 
Southern part Eastem part REGION 

after after after after 
F. Dahlgriin, W. BI{)ck, M. O. Kodym, J. Svobod!a, G. Berg modified by T. Gunia 
Schwarzbach, H. Teisseyre I. Chlupac, V. Hlwlice.k, J. Teisseyre and I. Wojciechowska 

M. Snajdr . 
P 0 s t - S i I ur i a n m 0 v e men t s (s t r 0 n g f 0 I din g and met a m 0 r phi srn) 

Volcanic complex Metavolcanites I 
(metadiabaSi.!s, metagabbros, (metadiabases, metagabbros, Metadiabases and series of 

keratophyres, porphyroids, metaspilites, porphyroides, chlorite schists with lime-

greenstones, prasynites, am- greenstones, amphibolites) stone intercalat'ons 

phibolites) (diopside amphibolites in 1 

northern part) 
Black graptolitic phyllites 
with intercalations of meta-
£idy:tes, ser~cite phyt1Mlte in- limestones P Crystalline and 

Wenlock ,tercalations, subordinate me- Calcitic and dolomitic mar- Limestone with fauna (Ari- ! 

..:l dolomites with fauna (grap· bles thozoa) tadiabases .... tolites) 
fIl 

Gala -
Tarannon Graphite phyllites with in- Mica-graphite schists with 

I and 
tercalations of metalidytes intercalations of graphite Phyllites of Bozk6w 

iLlandOVery and f·auna (graptolites) quartzites 

I 
Movements of the Taconian Ph a s e 

Argillaceous phyllites poor Sar1cite phyl!llites, seridte 
in . miOSiS, S!l'!~cOOuis phy- q1la!l.'f1rm tEs w.iJth mterClllla-
lliltels wIth abulndan t micas tions of metaarcozes and 

ORDOVICIAN with metaconglomerate in· met;a,oonglamerates, roo£- Lack of deposits? Lack of deposits? 

tercalations, subordinate me- S'lates w1th 9ubOO'd(iIlate me-
tavolcanites tadiabases 

Movements of the Sardinian Phase? 

GTeenstone formation ,(green-

Z 
stone schists, diabases, amy-

Upper gdaloidal diabase tuffs, pa-
-< .Laeapi.:mttes, ·kera·bophyores .... 
p:; and ketrabaphyre tu:ffs 

!Xl 

~ 
-< WojcieS"Z6w :l!imesltooe, at 

Lack of deposits Lack of deposits Lack of deposits 
U Middle the bottom part fragments 

Lower of fauna ,(phyllocaridae) at 
tJ:1e top fauna (cambrotrypa) 

Radzimowke beds phyllites, I 

EOCAMBRIAN 
metagraywackes, metalldytes, 
graphite schists and quartz 
graphite schists 
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Greenstone Formatkm. Their moQ9t schistose and metamorphQSed varie­
ties are known under the traditi.onal name of dia!bases, the rarer U'ltra­
mafic varieties - lmder :the name .of paleopwrltes. 

K. SmulikowSld {in: Gedl. Reg. IPoIsld, nI, 1957) has pointed too the 
·spilitic ch:a.Tooteir of this series. W. N~bski (1964) has e1a'bo!ralted the 
petrochemistry of the varieties showing distinct relics of pIDow-lava 
struciure. He has distinguished at least two cycles, corresponding to tW.o 

- independent submarine eruptions. Moreover, in the vicinity of Swierza­
wa he has observed the prasinites in the Greenstone Formation. 

Kera!\;ophyres and quartz keratophyres described by J. AnsilewSki 
(1954) are much less frequent. That author supposed -that at least a part 
.of 1Jhesel"ocks may be yOUtnger ·than Upper !Cambrian. In ·1ihe southern 
part of the Kaczawa !M.ounts·ins the keratophyres are very rich in K20. 

The cataclasiltes of Ciesz6w investigated by K. Smulik'Owski ('lOO&) 
are another rock assemlblaoge genetically connected with the Greenstone 
Formation of the Kaczawa MoU'ntairns. These-rocks previously regarded 
as ,~gequeitschter Granit" by German geologists, have been shown to be 
products .of repea'teid catacJ.asis and mylonitisation of: kera'tophyres, spi­
lites and related roclk:s. The tectonic processes were accompanied by low 
tempera't"jlre infntra'tilons of quartz and aGlbite. 

Contrary to the Cambrian only small masses of dark rocks of 
initial volcanism are connected with the Ordovician and SHurian. Accor­
ding to W. ,Block (1938) also post-8flurian diabase dykes (sensu stricto) 
occur iln the Kaczarwa Mountain~. A sh'Ort review of the stratigraphy 
'Of the ·older struclural stage of :the Kaczawa M.ountains is presented on 
the accompanying cllart. The geological structure of the Kaczawa 'Moun­
tains is shown in figure 12. 

THE iMETAMlORPHIC REGION OF KLODZKO 

The metamorphic regi.on at' Klodiko is situated south--east 'Of the 
g,neissic block of . the Sowie Gory Mts. Young-Paloozoic sedimentary 
rocks surround ~ from the north and "the n'Orth-west, on its eastel'\1!l 
side it is bordered. ,by the. Variscan plutonic roCks of the KlodZk.o -
'Zloty Stok intrusian. 

According to the latest survey of I. W.ojciedhowska (1966) this 
region may be subdivided iIn.'to :three zones: the n'OI"th-eastern, the 
central, and the soutih-western. !BJ.astomylanitic alhite-serfuite gneiss, 
my'lonites, granitoides are the main rock types of -the central zone {Ko­
zlowska-Koch 1960~. This rock assemblage seems Ito ·be heterogenous in 
character. The tw'O Other zones (nort'b-eastern and south-western) COIl-:­
sist of another rock assemblage which has undergone low graded meta­
morplhism. Its age has for a [ong time !00Em regarded as Old-Paloozoic,' 

16 
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Phyllites. marbles and the Greenstone Formation are the main members 
o.f this tocIk series. The only fossils found here are .An.flhozoa of Lower 
Ludlovian age from a maI1ble intercalation ,~Gunia & lWojciechowslqi 
1964). The Greezurtone Formation is pr'Obably o.f 'Middle and Upper 
Ludlovfan ~ge. This rock group consists of chlorite schists, greenschists, 
amphilbolites and same rOOks displaying more distinct 'Or less relic struc­
tu~es. T'O tPe latter ,group belong: metadiaJbases, metargabbros, ·keratop­
!byres 8Illd metar!b.yolites. M1 'this formation represents the spilite-kerarto­
phy.r.e suite, ,typical Of the initial stage of volcanisrn which has undergone a low degree · of meta,morphism. 

The ~'ge of the maximum volcanic activity in .the Klodiko m$­
morphlc region is the'same as rthat for the southern Karlronosze (see 
i>elOWl). 

Neither series cl the Klodzko inetamortphic :region shows, how­
ever, any distinct analogy with the Old-Paleozoic of the Kaczawa Moun:" 
tains as :has previou$ly been considered by German geologists (compare 
FinCk, Meister, Frischer & Bederke .1941). 

F.ig~ 1 

Geolo~cal' sketch-map of the West Sude~s 
1 :past-.Sd!lln'liall sedlimec!llS; ) VlBIrisOi¥l er8lll!iltolds; 3 gabbrols &ilid ~ :in II'be vkind.tty of ttibe Sawie GOry;' '4. ~ rocb of the '~ blodk.: a an the surlace, b oover:ed by YIOI~ eed!imen'ts and vdlormic 1'OQkB; 5 meta:rnmpbl/c Eooambr.ian and OIld-Pal~ of the ~ 1MlIs.: a on. iUbe &UI1tace, b 0QVel"ed by ~ eedimeIllbs acid 'Vdk1mk: 1I'Odk!s; 6 metamarpbiJC regiKm of xrodzko; 7 IneIa-1IllIQl'Pbi..c 'Serltes of Itbie IBysf.ll7.ylCa and .iIIhe ~ca iM1s. &Dd IIlbe erysbdine ma!8ilf at L~dek-SIlJiezmk; 8 diaphlt<ilrilbes ~ N.l8nQ'lla rxme; 9. gne.iS9E!lS aDd mtgmatiJbes of tIbe Sowie G6ry. AbbreV'iati.on.s: K~Z iIGodZklo Zloty Sto.k mt:rrusioru9, R-R Remsav ame, W ~ IJl. W"dI.'oi;e W6ellme, Z meta:nupblJc ~ of Z'W!I.cma 

S:t!rlcowa mapa geologiczna ,sudet6w ZachodDich 
1 :posy.lurSkle eerie ~; 2 waT~e ~; 3 pbra i senpentynity w otoozendJu tG6Ir Sowildh; ' 4 iSkiaiy" Die1aforfiicme liIIOIku Kar!lrono9zy: a Qdslm1t'1le na ~eDJdlm!I., b ~ mlodsz;yam ~ f ~ wulIIamd.tcrlm.ymrf; 5 ~ ~ 6'er.La. edk.:arnbr!ll !i stax~ pa!leomiiru Gar KaczowSIddl: a odshm.i~ na powimmcbDd, b prtZyIkrYlf;e mrodszymd oaadamI.; 6 metamiarfilltum kl'OctzkIe; 7 ser1e metranwl'Im:CZD:e Glxr Bystrzy!cticb., Orli:oJt:Id1 i: .Masywu LI\dkJa;.,Sof,reti.In4Ik:a; 8. diI.a:fibo!rytty stref lNiemazy; 9 en'" i mi(!mtityty G6r SawioCh. <SkrMy: K-Z ilniru. k~ ooiZlotostodta, rR-R!l:lni'll ir'~, . Wg;nejsy Wi'oc:trota . WU!(lk!ielgo; Z .DlEIta:norfiknu . . rz;v!icillly 



.TULIUSZ TEISSEYRE 



ON THE OLD-P ALEOZOIC INITIAL VOLCANISM IN THE WEST SUDETES 245 

THE METAMORPHIC MANTLE OF THE KARKON'OSZJE GRANITE 

The Variscan granite .of ~alikonosze is bordered from the east, 
the south and the west Iby older metamorphic rocks. This metamorphic 
mantle consiSts of I"ooks of various age. ArnOIllg them the uppermost 
Devonian and lowermost Ca-I"boniferoUB slightly metam.orphosed rocks 
of the J-eSted Mountains are the y.oungest. The Old-Paloozoic Ordovician­
-Silurian series and a complex of gneisses with a<xx>mpanying mica-
-scrusts and amphiholiJtes oonstiiute the .oIider rock: assembl!l'ge. The 
Ordovician-Silurian sequence is paleontol.ogically dated, !but the chron­
ology .of the gneiss complexes is Ulnder controversial di9cussi.on. The 
metamorphic mantle oonsists of two parts: -the noOr-tb-western part with 
a ;p.repoode:rance of gneisses wiith minor mics-schist interealations and the 
much more diversified south-eastem part. These parts are divided by 
the JeSted krystallinicum (see fig. 3a). 

Fig. 2 

Geological sketch-map &f the Kaczawa Mountains 

1 f.aI\lII ts; 2ovet':flhIrIusts; 3 Tert'ioaJry IIIalid Q1l!alternary; 4 iSed:i:rnendls ami vdlC8lll4c rocks 
OIl Ibhe '\lppel' ~ stage ~'tJP.permoSt 08Ir~ PemJLan, ~ oretaJce­
aus); 5 0LIIlin !in !Ilhe Muddle Sru:deI11c 1:rou:gIh; 6 Qa:t~tes of Ciesr.bw'; 7 OrdJov:iclaJn 
and Sddur.iJllln of IIlhe Kat:malwa 1MJIIso. {JphyWtes, m~1IeIs, metavdClllllli.~); 
8 ereenoS1xme ifiarmatlo.n I(U~ C.amIl:xr!ian); a ker~hy;res and 'Pc:mphY1I'OldEs; 9 Woj­
ciJeslz6w iI.imeBtane fjInwer Camblian); 10 p~ of R:ad'1Jim<xwoho bek!s and mIJca­
IlICIhIi.sIts 'Cif the ·IrzIeIroa JWIs. o(.Eooambrlan-AtgOlllClilan?); 11 ~ of Iflbe l:'lJeIra .MlI&; 
12 ocatadJacltic q'Ul9Jl"t!z..llbiJte gnedBSelS df. Rrudawy J~; 13 ~'IIIeIs or 
RllIdaowy J~lde :(Upper SiNrian.?); 14 mi~ anId l1e:pty:nJl.ll;es of RlwdaIwy 
JlBI!liO/W!idcle -(Lower IIIbd Mlidle SIlIuri.a!l.). The 'likletcIl:Hnap is based an !Ilbe JIWibeIrd.aOB 
of J. J~, J. GorozyIca.-SbIa, W. ~, H. Tetisseyre and J. Tei6\.'!oeY'l."e 

Szkicowa mapa geologiczna G6r Kaczawskkh 

1 1l1'!I'Ir:idId; Z lDI8Sum~c:iJa; 3 osady' d 'W1.lIl!1tani.oty I~ do ~; 4 osady 
i 'WItlIlkla.nbty .g6rmego :pi.~ sIIrtuk.~ (~ ik:aI11:Joo;. perm, II:ri8&, k:redaI); 
5 bJim meek!!. ~j; 6 lkataldalzytty -ci$WWBklie; 7 ordoIwik !l -syILUII." GOr Ka­
C'Z.aWISk.1cll (fyO!llill:y, m~ty, ~ty); 8 formaoja 11JieIe6:00wa 
(kam'br g\5.r'ny):a 1k1er8ltoo.I'Y d prliJr100:dy: 9 iwapienlie 'WIO~ (lklambr dolny); 
10 fydllity twmI9I!w- 'Z Radrlllmowdc i ru.P!ti lysz~ G6r IrzaoakiJah (erAmrnbr<­
~?); 11 gnIe)Jy GO.r ~ch; 12 kI8It:aIk::Jastycmne gne)Jy lllllibi~ 
Rudaw Janow!iddJah; 13 ;arn:mtditty lWda!w Jaoawadkiah i4g(mly By>lur?); 14 ~ 
~i: leptyaDty Rudaw J~ {ddny ! $rodImwy Byhlr?). MatP~ ~ 
wdano ne tpOdsba/W:ie nwiteirdal6'W' J. Garazycy-;Skaly, J. J~~ W. SmulM;-

irowSk!iego araz H. Telitsseyre'a t J. ~a 
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The north-western. part of the metamorphic mantle 
of the Kar1oonosze granite 

The Izeragneisses comprise rthe north-western mantle of the Ka!'­
konosze granite. Rocks of undou'btedly volcanic origin are Tather rare 
among the gneiBses and accompanying metamorphic rocks. Only amphi­
bolites and J; part of' quartzites forming several intercalations in the 
gneisses are ascribable there. iAocording to W. Smulikowski (1966) these 
qlllartzi tes contain relatively numerous relics of structures plloving the 
tuffogenic character of the ilnitia:l rocIks. In addition some sills occu·r 
in . the Izera gneisses, in many cases their age is controversial. 

The south-eastern part of the metamorphic mantle 
of the Karkooosze granite 

Two large areas of volcmwgenic lIOC'.ks occur in the souih~stem 
part of the mantle of rthe Kal'konosze block. One is that of Zelemy Brad 
while the other forms the eastern slopes of Rudawy Janowickie and 
Lasocki Grzbiet. 

Fig. 3 

Geological sketch"'IIJoIl,p of. the Karkooosze block 

1 ta/UIJits; 2 Tertiary .and Q\l;alfleImery; 3 CirIeItaicIeous; 4 VarIiIsaan gll'8Il:i.tOOIds (iKaIl'iko­
!lklIsrlle iJ1';8Ildte); 5 'Perm!I!m &rld CMboD'iiferotiis; 6 gu:~ formatdJ9ll, at rthe .KsaczJa,­
WIll. Mts.; 7 V!OIblrldc e<mPJ!ex: a ~ '8IIbLte-qU8l'lll1;, gDeisses. b met.8lvoloani.f:es 
(mostily ibasic); 8 phyJllll.tes and md.ca"'6~ of V81'Iiklft.1S age; 9: a gn:e'jsses, b ~.ariilfes 
of ®umburlt.A~: G-L Lasod1d Gmbiet. R-H Ry'-cbo.r6kiie HOIt'y, R-J RIu.-

a.wy Jmawidk:ie 

5'z:Irlcowa mapa geologicma. bloku Karkonoszy 

1 1QSk:dk.i; 2 lQSady i 'W'U!IaIIIlUy<'lZW'.a:r~ Ii ;LtT1Jeai~; 3 im'eda; 4 ~1 
wwy8Cy'j9k!ie ~ iK~); 5 ~; 6 formaIcja rmeJen'OOlW1a GGr 
~dh; 7 k10implelkls lWIIJ!IkailliaJny .(gOmy sy'l'l.1l"): a ene)SY kla.t8lklLasty'CiZlle 
~~ b ~ ~6wme :zasadowe); 8 fy!IMty. ! rup!d ~y­
k!dwe ~ "Rieku; 9: a rgnej&y, b eraoBItY Il'I\lIDbu:rsBde. Skr6;ty: G-L Lasodd 

Gl'Tllbiet, R-H Rylcbolrsiklie HorY. R-J Raciswy J8IOOWlldde 

Fig. 3a 

Subdivision of the metamorfic mantle of the Karkonosze granite 

Mebam-arphire maJ!IlI:le - dortted arE!llll: · E e&tem pari, S 19OI1.1Ibhem PllIrt, N -W 1lJQrih­
~ pa:rtt, J ~ rodk:s of Jleihed 

Podzial metamorficznej oslony gran.i.tu Kll1'koooszy 

Metamor!ftiJCIZID.a aslan.a - powi~ ~: E ~c 1WSdbcidI!l1a, S ~~. 
. pollldnliow8, N-W .15 ~J J mE!ll:amorfik .;JesztedrlJId 
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In the area .of 2elezny- Brood, an Ordovilcian-8ilurian series was 
examined in detail. Volcanoge.nic rocks are its essentiaJ. part. Small 
masses of volc8iIlogenic rooks most pl'ob8lbly representing products of 
By1IlSEdim.entaxy extrusions 0C0Ul" withial the roofing phyllirtes 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 rooks, though 
the intrusive character of some varieties is obvious. Among pyroclastic 
rocks: ikeratophyres, tuffs, diabase tuffs and agglameraiOOs have been re-. 
cognized. A considerable part of ,the u.pper iSiluTian volcanic complex was 
metamorphosed and sheared durin:g Young-Caledonian otogenic move-· 
ments. Fairly albundant ·greenschists and less common chlorite sch~sts, talc 
schists and mylonites orilginated during this stage. These rocks do not oon-· 
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 scJhists, act:ording toF. Fediuk (196'2) they represent 
the rodk types occurrilng in wnes of extremely high orogenic stresses. 
In the opinion of the same aut!hor ultra'basic roclks sporadically occurring' 
in the vicinity of Zelemy Brod represent a la·te post4eetanic stage at .the 
Caledonian v.olcanistn. In the Jight 'of this opinion they cannot be­
assigned to the initial geosyn~linal stage of V'Olcanic activity. 

The metavolcaniteB .of the Rudawy Jaillowickie range and of the 
LasOC'ki GrZlbiet are ·of particU!lar interest. They camprise a northern 
oontinuatiiqIl of the Old ... Paleo2lOi.c of RycharSkie Hary and to the !OOl'1th 
they are separated /by a fault from the Upper Cambrian greenstones of 
the Kaczawa Mts. The metavolcanites of Rudawy Janowickie and La­
SOC'ki Grzbiet classed by G. Berg (191'2) as "Gruppe der Aimphibolite" 
(amiphibdlltic groUp) ware :rece:mIy ascribed to the lPrecambrian series by 
J. Obere (1960). The present writer does not agree with this oonclusion, 
because this series shows stl:ong analogies in the lithology and in the 
sequence .of rock types - with the Ordovician-5Uudan series of the· 
southern Karkcm~ze. '11h.e main difference is the higher degree of meta-· 
morphism, increasing toward the north. In this light the l'ooks .of the 
"amphiioollte group" of G. iBerg ~1912:) might correspond to the volcanic 
complex of .i1'he LudiOV'ian en Zeler1JIlY Brod and RycharSk.ie HOl"Y",: 
According to the description of G. Berg and the unpublished materials 
ofehe present writer, the metaJbasites at the lRudawy Janowickie and 
Lasodki. GrZibiet crosely resemble 1he Upper Siimian complex otf Ry-· 
cbarskie Hory and Zele7lIlY iBmd. 

According to 'G .• Herg's maps the meta'Volcanites ,of Rudawy Jano­
widkile and LasOClki Grzbiet are '1000--200,Q m. thick. This figure seems: 
to ibe rather exaggerated. 

Several a,rophihole and chlorite roclk varieties have been distingui­
Shed by G. Berg (1912) in this group. Very common massive varieties: 
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display cQ11Biderable differentiation. The primary characrer of these­
r.ookscan he easily deciphered because .of numerous well preserved 
structural and textural relics. It seems that a par.ticular role is ;played 
there ,by:tbe dark ~ilite-like rooks (some chemical 8IIlalyses show incre­
ased quantity of Na20 aOO a decrease of CaO). These r<>cks .often sh<>w 
distinct relic structures, the trachytic ·or porp'byritic ones being ~­
iaUy frequent. Subv.olcanic and dyke varieties as metadialbases are wide­
spread, they often show Iblastophitic .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 
r·ecent researches. Their role, h<>wever, cannot as yet be precisely deter­
mined. The lightest varieties of volcanic rOOks were descrIDed'by G. Berg 
(1912) as porphyroides. Chemicailly these rooks are similar toO the quartz 
keratophyres in sodium i(Si02 up to 750/0, Na20 up to 6o/fj). It is not certain 
whether these rocks form sills .or are tufts in orpgin .. 

Diopside amphtbolites, which occur in the northern !part of Rudawy 
Jan<>wickie are probably of tuffitic origin. These rocks show distinct 
laminatilon ,probably oorrespondiIng toO primary stratification. The diop­
side amphlbolites continu<>usly .grade into 1ime-silica·te rooks. The latter 
have probaJbly .originated in a mixed series composed of tufiites and 
dolomltic ferrugineous marls. 

MetaSomatic processes, in particular regional silification and albi­
tisation are apparently an esserNial petrogenic factor in the whole area 
of Rudawy Jantiwidkiie and Lasocld 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 str.ong albitisati<>n and silifica,tian of cata­
clased rocks of ·the amphibdHtic groll!P. Most catac1astic varieties of the­
lPaczyn gnei.sses are very simiJIar to the Ciesz6w catac1asites, described. 
by K. Smuliirowski (1956). 

CONCLUSlONS 

The study ·af ·the Old~aleozoic 'Volcanic r.ooks of the West Sudetes. 
is far from :being completed. :ro{evertheless, several conclusions may be 
drawn :from the presen:t geological and petrological sta·ge ,af 'lmowledg·e. 

The age of the maxima of volcanic activity diff-ers in various parts 
of the Caledonian geosyncline of the West Sudetes. In the !Kaczawa 
Mts.; belonging to the iNortllern Arc of the Sudetic Caledonides (Teissey-· 
re 1960), th'e maximum .of volcanic activity is Upper Cambrian in a:ge. 
All structures ,af the Southern Axc of Kal"kan.aeze, Rudawy Janowiokie­
and the CrystaUine Area oaf !K!loozko display .by far the str.on'gest deve­
lopment of volcanic rooks in ·the Upper ISiI1urian time. Already in the 
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pretectonic stage of the evolution there were pr.Qbably stl'9ng dif.ferences 
between various parts of !the Caledonian geosyncline ID rthe IW est Sudetes. 

Young-Cailedanian orogeinic movements were aooompanied mostly 
by low grade regional metamorphic processes. Most of the Qld-lPaleozok 
series exhibit a mi:nerail associa,tionof the greensc'histfacies. Some r,ocks, 
rather similar to the praBinites of the alpine ophiolitic fOImation, OCcur 
in the 'West Sudetes in zones 'Wib.ere the strongest orogenic stresses· were 
in operation (Fediuk: 1002, ~ar~bSkiJ~964). It muSt be also taken irn.to 
aCOOUD,t tha~ rocks of the kerato.phyre..spiIiticassoc:iation, like most of 
the Old~aleo:wic volcanic rocks of the West !Sudetes, OOten show distinct 
autometasomatic alrter.nations. tu some caseS it is · rather difficult · or 
even ·~irble ,to discern ·between the effoots of auitOmetasomatic tran­
sformation and the low grade metamorphic !processes, ibecause of simi.­
la.rfties m the minerall paragenesis they prodUce. 

The matemorphic processes connected with Young-Caledonian oro- . 
genic movements do nqt represent the la'test stage of rock evolution in 
the West Sudetes. The Ca[edonian structures in 1ih.ese mountains have 
been submitted :to suibsequent Variscan InOV.ements, .:OWing :to which 
some regions were affected by strong faulting;. · folding or even over­
thrusting (compare Teisseyre 1956{l, 1956b, 196(>, 196.4). !Rock fracturing, 
cataclasis or even myloniitisa,tion of the Old.,jPaleozoic .volcanites locally 
resulted from those movements. In strongly disturbed lOarts signs of dia-
photoresis may be detected. . 

The inltrusion of Variscan· granites brought about more w le~ 

di.sti!nct thermal rnetamol'!p'hism, which affec~. some Old-!Paleozoic 
volcanites, too. The best Ilmown are the con~ct metamol'lplbic phenomeI)a 
caused by 'the intrusilon of. the Kukonosze granft.e .. 

The Kim'IDeri'8lB and the·· fail" mwe ~ Ter!ti8!l'Y movements were 
mostly of a fa.ulting and tilting character. They' did not affect the Old­
-Patleozoic volcanites exc~t for signs of local rOOk: fracturing. 

Institute of Geology 
Polish Academy of. Sciences . . 

Warszawa 22. At. ZtDlrid t Wigury 93 
Warsaw, June 1967 . 
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J. TEISSEYRE 

o STABOPALEOZOICZNYM WULKANIZMIE INlCJALNYM 
W SUDETACB ZACBODNICB 

STRIIlSZCZENIE: starapaleozoiczne serie skame Sudet6w !Zaahodnich zawierajll jako lstotny 
skladnik zespoly skat wWkanicznyc'h. Autor !por6wnujliC VZ7 gl6wne ob.szary wyst4:powani.a 
tych BklW dochod,:1li do 'Wn1!Sku, fle w gelJliylttlllllnle kaledOJWkiej na Iteren\e Sudet6w Zachod­
nich 1stnia17 dwa IID.8ksima aktywnOlicl wuIlkanicznej. starsze odpowiadadliCe g6~mu kam­
brow! przeja'WUo sill Bzczegblnie silnie w taik zwanym hlku p6J.noonym. Natlllll1iast mtod.sze, 
g6rnosylll1"6'lde 1est szczeg6lnle cbaraltterystyczne d1a hlku poludniowego. JPoWBtale w6wczas 
zespoly ",kill: majll szereg ceclI. cl1a:ralkterYllty~nych dla I.nicjdnego stadium :rozwodu aktyW­
Raicl wulltan1cznEd. staropaleO'U)iczne Slka·17 wulkaniczne We£17 procesom metamor·ficznym 

w cZll6l.e orogenezy kaledoM'k1ej. 

WST~ 

Zainteresowanie ~Iog6w staropaleozoicznymi ser1ami Sudet6w ' Zachodnich 
jest szczeg6lnie 'duze POCZ/lWSZY od 'klasycznej pracy E. Bederkego (1924), kt6ry 
zwr6cil pierwszy uwag~ na rol~, jakll w strukturze Sudet6w Zachodnich odegrala 
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orogeneza kaledonska oraz poprzedzajllCy jll staropaleozoiczny cykl sedymentacyjny. 
Na geosynklLnalny cha·ralder serii staropaleozoicznych zwracali uwag~ M. Schwarz­
bach (1939, 1943), H. Teisseyre (1956a, 1956b, 1960, 1964), a ostatnio J. Oberc (1966). 

W kaledonidach sudeckich zostaly ostatnio (Teisseyre 11160) wyr6inione trzy 
wi~ksze jednostki orogeniczne, tak zwane luki: p6l.nocny, poludniowy i wschodni. 
Luk wschoctni nalezy do jednostek kaledoilskich najsilniej przebudowanych w cza­
sie ;rucMw waryscyjskich i z tego wzgl~du zar6wn·o. stratygrafia tworZl\cych go 
serii skalnych jak tei i budowa geologiczna jest w wielu punktach niejasna; 
z tych przyczyn obszar ten nie b~zie brany pod uwag~ przy dalszych rrozwaz.aniach. 
Jako najbardzi.ej reprezentatywne i o.ajlepiej ·zbadane w luku p6lnocnym wybrano 
G6ry Kaczawskie. Natomiast stosunki panujllce w luku poludniowym przedstawiono 
na przykladzie okrywy graoitu Karkonoszy i metamor.fikum Idochki.ego {fig. 1). 

GORY KAOZAWSKIE 

Zesp61 skahny dolnego pi~tra strukturalnego G6r Kaczawsklch (eokambr -
starszy paleozoi'k) ma wiele cech serii eugeosynkooalnej, w przecirwie6stwie do skal 
g6rnego pi~tra strukturalnego (najwyzszy karbon - g6ma kreda), kt6re majll cha­
rakter epikontynentalno-platformowy. stratygrafi~ serii eakambryjsko-staropaleo­
zoicznej Gbr Kaczawskich podal F. Dahlgriin ;(1934) Illa podstawie korelacji litolo­
gicznej z podobnymi skalami ·Lutyc. Panimo licznychzastr7Jeien, do dzm sta-now! 
ona podsta~ badail geologicznych tego regionu i jest przedstawiona z niewielkimi 
unianami na tabeli 1. Skaly pochodzenia wul1tanicznego wyst~pujll poczqwszy 00 
eokambru ,(mane Sll m.m. z lupk6w radzimowickkh). Pojedy.ncze wyst/4pienia wul­
kanit6w zn·ane SIl takie z .ordowiku .i syluru. Gl6wnB jednak: masa skal wulkooicz­
nych nalezy do g6mego kambru. Tworzllce jll skaly osillgajll znacZDIl millZs~c, 
kt6ra dochoozi - zdawem rr6inych autor6w - do tysillca a nawet dwu tysi~cy me­
tr6w. Seria g6rnego kambru, podobnie 'zresztll jak: caly eokambryjsko-paleozoIcz­
ny zesp61 skalny. uleg1a epi:ronalnemu metamorfizmowi .regionalnemu, zwillzane.­
mu jcljle z orogenezq ka1edoilskll. Wsr6d sW formacji zielencowej przewaZajll 
ciemne skaly . oboj~tne lub zasadowe (metaspility, metabazalty, IIKltadiabazy i ich 
tufy), mntej liczne SIl jasne skalykwame lub oboj~tne {porflroidy 1 keratofiry kwar­
co.we i bezkwlarcawe), sporadycznie wyst~ujll skaly ultl'lazalsadowe ·(paleopikryty). 
S2lereg odmian ulegl tak silnym przemianom metamorficznym, Ze odtworzenie . 
ich pierwotnegopochodze.nia jest niemoZliwe (zieleDce, lupki chlorytowe, prazynity). 

Z formacjll zielencowll zwillzanB jest szczeg6lna grupaska1na tak zwane 
kataklazyty cieswwskie. Skaly te uWaZBne dawniej za zmidd:rony gl"aWt, Sll ra­
czej - zgodnie z nowymi balianiami K. lSmulikowskiego 1(1956) - produktem kata'kla­
zy i metasomatycmych pr:r.emian (syl1;fikacja, albi.tyzacja) slall naJezllcych do for­
macji zie1encowej. Rozprzestrzenienie staropaleozoiocznych Skal pocbodzenia wulka­
nicznego pociaje szkicowa mapa Gbr Kaczawskich (fig. 2). 

METAMORFl'KUM KLOD2XllE 

lMetamorfikum klodzldm nazywa si~ niewielki obsmr zbudowany ze skal 
metamorficznych i ·otoczony blldt prze% mlodopaIeozoiczn.e serie osadowe, blld! 'let 
przez plutoniczne skaly naleZllce do waryscyjskiego cyklu magmowego. 

I. Wojaiechow9k.a. (.1-966) wy:r6Zn:ila. tu:ilaj tr.zy sbrefy: p6lnoaIJ.o...1wtschodini ll. 
srodkowq, i poludniowo-zachocmill. Interesujlt(le nas zespoly Skal staropa1eozoicz­
nych wystE:pujll w strefie p6lnocno-wschodniej. 'Zgodnie z nowszymi pogllldami na 
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wiek i nas~pstwowarstw o(Gunia & Wojciechowska 1964), ~paleozoic2llY zesp6~ 
skalny · reprezentuje tutaj sylur, . przy .ezynl .w sPllgu tej seriiwyst~pujq, fyllity 
boZkowSkie, powl'ie; web. spotyka si~ soczewy:wapieni z taunll'(Anthozo.a) dOlIie~ 
go ludlowu, a stropstanowill ekaJy ;z;willzan~ z .rozwojem w jrodkowymi g6rnynl 
lUdlowie sporej serii · wulkanjcznej. Ta· ostatma grupa skalna, zJ:ozona. z metadia­
b~. metagabr, ker,atoflr6w i · metaryolit6w, . wykazoje szereg eech typowych 
dla inicjalnegq stadium rqzwoju· ,wuUta~cznej aktywnoAci.. . .. 

OKRYW A MET.AMO!BlFK.lZJNA GRAINI'lID KARKONOSZY 

Waryscyjski plutim granHowy Katkonoszyjest otoczony od st.roo.y wschod­
niej, porudniowej, ·za.chodniej i p6lnocno-zachodniej przez starsze skaly metamor­
flcme. Ok.rywa granitu .Karkonoszy .jest wiekoW9 niejednorod1lil1; W G6rach Je­
S'l!bed2kicll 1WyW:tpuje mi~c:hy ifIlalym!i. epimJetam.orfiJCzn;y lOIajiwyiszy dew:OIl d IJilI:jmZszy 
karbon, a w ·poludn1owej c~Aci okrywy duze Tozprzestrzenienie roa seria ordowicko­
-sylUirska: OOOk tychzespol6w 'o -stratyg.rafli poznan.ej prz~ajmn:i.ej W og61nym za­
:rysiJe.. w ek}ad dklI."Ywy ~ gnejsy hlE!'CllltTe8lonElgO :wll$U, 1!rlI&JJerg6ilJn:ie 1'OZiProze.. 
strzenlbne w je) p6ioocno-zaebodniej c~Aci. 

P6l~tachodm4 cz*:s6 okrJIW'I! granitu KaTkonosZ'/l 

Ten stosunkoWo i-ozlegly obszar zbudowany }est gl6wn.1.e z r6tnych odmiari 
gn~j!l(lw, "Wh'6d' kt6rych Wyst~ptijll ~osunkowo ni~liczne .!Ikaly wulkanicmego po-; 
ch9dZenia:.~ vi lite:ratUrzetego re,mon1.i:dG!i!'!rozPQwszeClmioily jest pOgl~, ze wldad;' 
K.i ,8lI]!fibolitllw zawdZl~cza,jll swoje powstimie jakim~ ci1!mnym skarom wulkanicz": 
nego ' ·pocho~zenia:NowoiAcill natOmiast ~est przypisywanie podobnego· charakteru 
WY.~t~pujllcym tu ,,kwarcy1ilm". · Zdlin!em:_ .w. .. Sltiulikowskiego (1966) przynajmIiiej 
cz~~!'! wkladek,,kWilrcytoWych" zawdzt~c~ ·· sWe . powstanie metamorfoiie - tuf6w 
tY~litowych. . . . . _ . . . 

Poludniow.o,;ws(ll1oc:lnia~!'! ,.okrywly grani.tu .· Kar.konoszy. w3'1tazu~ 0 wiele 
wi~ksze .Zr6mieqwanie .litologiczne. W tej· czdci blaku . Karkonoszy is1:n:i,ejll dwa 
wic:ksze skupienia . skal wuIkanicznych;· staropaleozoocznego wiek;u - plerwsze 
w 0Rr0ILl.cach ZeII!~ .. Brodru. a .dirugiei·na~ . R/udaw ·J~cll, GnJbieW· 
lJa.9bCk:iego i klIi ~dii~go' pr:zIE.d~ ~ G6r Ryc~ lfig. 3). . 

W okollcach Zela~o B;rodu ·niewielkiezyly i inne ceiala int;ru~Y'W!le j,yJy. 
notowane ju:i w osadach tremadoku. Gl6wna jedna:k ma'88 skal wulkanicznych. 
zgodnie z przyj~tll przez geolog6w czeskich stratygrafill {Chlupal: 1953. Havllcek ·& 
Snajdr 1955, Kodym & Svoboda 1948), jest mlodsza od najwyZszego wenloku i by!'! 
maZe najniZszego ludlowu. Wedlug ·F. Fediuka {1962) SIl to gl6wne skaly wulkanicz­
ne.· i piTO~astyCzne, niemnlej . in·truzywny. cJ1arakter ,niektorych zespol6w _ ska1nych 
nie b"udzi _:'Wlltpliwclci. ~d :wzgl~dem.. petregraficmym . metawJl1kanitY,Q!koUc .. .2:e-; 
lamego Brod\.t:majll· ba.rdzo ~ ppdobny '.chartilk1:er do lnny~ll pa~~ic~yc.h zespol6w 
skalnycl1Sud~6w Zachodnich ' poch,Qdzenia wulkanic~oego. Szc~eg.6~~e,. plisk~e ana­
logie ·· lll~llj 'ltompIeks wulkarrlcmy ;. .. !ch analo~l. wyst~pu:jllcymi -. ''11 : ~ud1l:~c~ 
Janowiekieb,·! Gr~biecie: ~a~k.im. 
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Seria metamorfi~a !Rudaw J'anowicldch, i 'Gr~4$l . Lasockiego stanowi p61~ 
1lJO(lDe. prrr.edm7Jen.ie syd'lmlkiego ~ . skallllego . G{n- Rycbarslkdch. K.crmplek:s 
meUrwulkanlt6w Rudaw J'anowickich. i Grzbietu Lasoekiego jest %lowny gl6wnie 
z demnych ~ typu spilitowego, 1ch tut6w oraz towarzysZIlcych Un odmian zy~ 
Jiowych l(metadi~w). WySt~powanie aueznainych dotYchczas ~ tego regionu kera­
·tofir6w zostalo stw!erdzone pr2leZ autOra;nin.iejszej pracy. NajjuOieJszymi. odmia­
.Dam! Skalnymi 'kOmpleksu' metaWuntanitlrW SIl, opisane ~Zez G. Berga (1912) por­
firpidy, kt6rychsklad cbem:lcm,. odpowiada skrajniebog.a:tym w sM ke.ratofirom 
kwarcowym. .Obok skSl ,0 . wyl"atnie za~ri()WanYCh strukturach reliktowych wy.s~ 
pujll pa terenie IRudaw Janowickich i Grzbietu Lasockiego odmimy, w kt6rych sH­
ne zlupkowanie oru r6Wnocze:ne. bllcit p6tniejsze procesy .. blastezy zatarly testruk~ 
tury d06.z~tnie. Skaly tadrle ~ . ~eguiy, nie . zawierajll tadnych reliktOw mineralnych 
i z tego wzgl~u odtworzenie ich pierwoinego charakteru jest bardzo utrudniooe 
lub Wl'~z n.iemo~. N.aletaloby tu wymienic5 liczne odmiany .amfibolit6w, zie~ 
lenc6w, lupk6w chlorytowy.ch i epidotowych. 'Obok: skBl zylowych bIldZ wylewnych 
na pewno znaczny stosunkowo udzial 'W :tej ' grupie skal inaill zmetam<n:fizawane 
tufy blldt tufity. WysUa>ujqce w duZy.ch masach w p6hio~j czdcd 'Rudaw Jano­
wickich amfibollty smuzYlSte, zawierajllce c~sto pi!rloksen, stow8rzyilzone z edana­
mi, wydajll si~ byc5 prod1lk:tem metamill"foozy UoZanej serif ~glanowo-ttJfi:towej. 
Skaiy rte stanowill prawdiopodoboie przejAcl.e pomi~zy irompleksem zmetamorfizo­
w:anY,ch wulk.amt6w ·a niZej leZllcym zespolem skal 'W~glanowych. 

Na uw.ag~ zasluguje tak zWana grupa gnejs6w z Paczyn.a (Petzelsdorfer 
Gne1sse Gruppe - Berg 1912); skaly tetowarzYBZ!l k()Dlpleksowi metawulkanit6w 
na duiym obszarze. Charakter petrograficzny gnejs6w z Paczyna jest zbliz.ony 
raczej do opisanych przez K. Smulikowskiego (1956) kataldazy-t6w cieszowskich, 
nit do ;ortognejsOw. 

WNIOSKI KO~COWE 

Badanda Dad staropaleozaitc!znym 'WUIlkeIlIirmlE w Sudetach ZaioboodIIiicll dale­
kie SI} od zakonC2lenia, niemniej maczny postE:P zn.ajomoSci stropaleozoicznych 
serii .pozwala na r.ewi7;j~ pewnych dawnych poghtd6w i sformulowania nowych 
wm09k6w. Nowe puce stratygraficzne pozwalajq na krytycme ustosun.k·owanie si~ 

do niekt6.rych hipotez M. Scbwarzba-cha (1943). Bardziej og6lne vmioski odnOSUlce 
si~ do rozwoju staropaIeozoicznego wulkanizmu inicja:lnego na .terenie Sudet6w 
Zachodnich sq podane poniZej. 

W r6mych c~ciaeh geosynkHny kaledoitskiej makeim.um aktywn06ci wulka­
nicznej przypada na r6me akresy. W G6racll Kaczawskich, nale:tllcych do wyr6z~ 
nionego przez H. Teisseyre'a ~1960) luku p6hlocnego, maksimum to odpowiada g6r­
nemu kembrowi. Nato~t struktury naidllce do luku poludniowego wy.kazujll 
najsilniejsUl dzialaJnoAc5 wulkanicznll w g6rnym sylurze ~ludlow). Wydaje si~ za~ 
tern,· le zr6z.nicowanie ,kaledonid6w sudeckich zaznacza si~ jUz bardzo wyrainie 
w zasadniczo przedtektoo.fcznym stadium geosynklinalnym. Mlodokaledoitskim fal~ 

dowaniom towarzyszy regiooamy metamorfizm. Stopien metamorfozy wulkanoge­
nicznyeh skal n.ie przekraeza na og61 stopnia epi (przewatajll asocjacje mineralne 
facji zieleitoowej). W strefach najsilniejszych nacisk6w g6.rotw6rczych powstajll 
skaly doAc5 podabnedo prazynit6w alpejs:kiej formacji ofiolitowej (Fediuk 1962, Na-

' ~bski 1964). Ze wzg~du n.a to, :&e wi~szoSc5 staropaleozoicznych skal wulkanicz­
nycil IepretllelltJu:je ItYIPQWIl cIla milcjalnef§O 'WIIll1IkainimrLl IB)cjacj~ splJH."'OIwl()~lk.E'r18lto­

fir OWl} z wyratnie zamaczonymi pomagmowymi procesami autometasomatycznymi. 
tstniejl} pewne trud~ci w odr6tnieniu etapu autometasomatycznego od p6tniej­
szych prooes6w metamorficznych. 
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Metamorfoza zwillzana z mlodoka1edoflskimi ruchaml rue konczy cyklu ro%­
wojo\WgD staropaleozoicznych skaJ wulkanicmych. P6Zniejsze ruchy cyklu wa­
ryscyjskiego doprowadzily do silnej przebudowy starszych struktur (par: Teisseyre 
1956b, 1960, 1964). W wielu przypadkach kataklaza i mylonityzaeja oraz zwillzsne 
z nimi procesy diaftorezy . dajll si~ wykazac r6wniei w przypadku staropaleozoicz­
nych s'kaI wulkanicznych. Intruzjom waryscyjskich granit6w tow"arzysZll uniany 
koo·taktowe, najlepiej zbada.ne z granitu Xark·oooszy. Intruzje p6:inoorogenieznych 
granit6w warsyseyjskieh k<lneZll oro~niezny eykl rozwojowy w Sudetaeh ~ehod­
nieh. Cala ta slromplilrowana struktura przechodzl w reZim p181tformowy. WszeJ.k.ie 
mlodsze <>d g6rneg<> karbonu ruchy tektcmicme majll charakter odnawiania siI': sta­
rych Jinii uskokowyeh; ich wplyw Da staropaleo%oiczne skaly wulkaniczne byl 
niewielki i ograniezyl siI': do lokalnego brekcjowania. 

Zaklad Nauk Geologicznllch PAN 
Pracownia Mineralogii, Petrografii i Geochemti 

WaTBzawa 22, At Zwirki i WigUTJI 93 
WarBzawa, w czerwcu 1967 T. 
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