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Zejsmer (1868), to the pUblication 0If a pertinent Iwortk ,by Czarnrocki & 
Samsonrowicz {19'l31); DuTirng that period, side by side wi'th papers 'by 
Zejsmer i(:118169), those , by GUrich 1(1181916, 1 18919'~, ISilemirradzki(18r816) md 
Sobolev (1900, 1'911) SUlPpUed, d:tresh 'ecvddenoe that addeld It<> the ikinowled,g,e 
of 'the iSilurian. 'I'his ;period, ,in principle consistirngOlf pianoorin.ig .expilo­
ratiQn, is71JOW OIl'ly of histori€'al ~ce, Silnrce 'the concept of :the 
SilurlaJn system was lIlot then ,weHdoel:filned, and some .au:th1ol'S dnc'luded 
into it also :the Ordovtician. ' 

'The second,pe:riod, olosely associated wilth 'the ~esearch wmIk rOf 
Ozarnl()ciki arnd lSamsonowicz, ClOVers the years i:r()lffi ,1'913 to 1939. Th·ese 
two explorers harve wor!ked out lIlot ,OtIlIly the fUllldamemJtal 'straitigraphy of 
the SJ!lU'l'Iian system .but also 'the stratigra!P'hy of the lPa'leoro,ic era iJn the 
Holy Cross Mts. [at a number oflP'llfblicartions (e.g. Czarnoclki 1919a, b, 
192'7, 1:9316, 19318;' Sa.znsanowiczHm~, 1'9!2i3, 192'6, H~34) asyn.thesis was 
given of the stra:t1graphy and the tectonics dfthat aTea, 'WIhd.le the Pa­
leowic strata of ,the Hl(jly Cross Mts. were correlated wi!th other EUlrrOlpean 
regions. ~jot muclh oan. IIlOW be added lto the basic oonclusions of these 
a·uthors. P-apers conbaIIDed wdth th'e lIl€'ilg:hbouIImg TegilOlIlS ,~KoZlowski 19'2'9, 
SamsOIllowicz ' 19319) are also important ,f'ar the !knOwledge . ,of ithe , Silurian 
stratigJraphy. 

The :third period maJl'1ks a: ,growth !in the ~esearch worlk of the Silru­
rian. It stwted after 1ihe end o!fthe secrOlIld Worlicl Warr and stiiJ..l canJtinues. 
Uip to 19'56, Ithe !iIIllVestilgaiOOns camied out :by CzamOOkd. and SaInSOlllowicz 
were also centred iIn the Holy C~oss Mts. a 'l1ea, A paper by Czam'OC'ki 
(19150~and a chapter i:n the Hank:i!bodkon rthe Geology -of iPol'and by Sam­
SOIIlOW'icz 1(1'9512) · a:r:e i.inportalIl:t syn,tihetic wOll'lks ;00 the Pa,looooic of that 

. regioill,. .. . ' . , . 
8iJnce 1953, o1iher writers :a'l"e attraCited rhytheSilUlriain d~its of 

the Holy Cross Mrts.; ,amolIlig !those most natewor,thy ave Tomczy'k 1(195:4, 
1956, 1962a, rh, a), TOOIczy!k.QWla 1(1957, '119618,1'959, 1962a:), !FHanowticz (1963), 
K'owalczewski! (1196'3, 191618a, lb), Teller ~195'5),[)ulski & iZag6rski 1(1962). 
Their publicaJtiolIlS CIOIntaininterestinog inlf'ornlatiron IW!hiJch 'more Clearly 
defiill'e th.e Silurian stratigraiP:hy and previous conclusions of Czamocki! 

and 'SamSOlOOwiic:z. 
Investigations Oil) the stratlgraphy aIIl!d dev:,elopment of the ISHurian 

d€lpOSits ,took a new ;tu.rm as a !program promoting the study of the sub­
surrface struotuI'lesin tihe Polish Low 1atnds wa's 1'bciInIg ,realized. The .fm-st 
borehOlle fChehn FG-l), drilled in 1'915'6, :r:eve~led a 400 m deep p'l"()Ifile of 
Uip!per Silu.I'Iian deposits Ibeamg a ri~h rgrajptolite faUlIla. A prelim:1nary 
re;port on ;the ,resu1lts ,of, this boring was 19'i<\71en by TIOmczyik. anld · Teller 
(195'6), while a detailed desc'riptiolIl of that !fa'una was oompleted between 
19516 alIld 19161 ICTeller 1964a, K 'orejwrO & TeNeT 1'9(4). ISince 'then up to 
now, SilurialIl! deposits haVie 'be'en encOUllltered in mare ,than 90 lbore-holes 



LECH TELLER . 

and they have not, as yet, iboon COInplletely 'WIOl'Iked out. The following 
authors have dealt w'iith the stratigrawhy, fawna and lithology of the 
SillUJI1i:an .system outside of the Holy Cl'OSS /Mts.: Haj~asz ('119617, 19'68), Ja­
worow9ki (1964, 19'65, 196'6), Jaworowski & ModliDski. !C19l68~, Tellecr.- (1960a, 
1962a, c, 19648, ib, 1916'5, 1'9616; '19167, 19168a, b), Korejrwo & T'el1er (19,68); 
Teller & Krorejwo (196&, 'b, c d, e), Tmnczylk [(e.g. 1960a, 19I62a; 196:3a, b, 
1964a, b, 1968a, Ib, c), Uifbanek Cl960, 1963, 19166)', Wiltwlicka (1967) and 
others. . 

A number ,of ISiluriatIl outcrops occur inth.e Sudetes wlhich lie within 
the territory r-etull'In:ed :to PtOlami ID 19415. IResoorch :work ca:rried out by 
MalilnoWSka(11'95:5), Oberc ~195t3, 1'95'7, 191(61) ,alIld Teller !(1959, 19160b, c, 
19612b) in the iBaroo Mts. supplied evidence in some cases dirrectly con­
trary to 'the vi€tW!S adWiIlrced ,by tlhe German ,geologists. The same :applies 
to 'the Kaczawa Mts. a:rea !(lK.omaS '19163; JerzmaIiski 1955, 1965, 1968), 
an.d to >the CSD!trallSrudetes I~Gunia & IWojrci€'CIhowska 19614). 

Borehol,es in southern. Poland' (the Campathi:aJn dloredeep and the 
malI'lginal aI'lea of the Silesia-Cracow ba:siIn~ halve also yd:eLded mteresti!tlJg 
da,ta cOlll.Cel"n.'ing the stratigraphy and faciaJ developmoo.'t ,of SHurialll de­
posits iJhere (lSiedledki19612, Roswk & Sied1leciki 1963, Tomczyk 19'63,a). 

'The aboV'ebrief l"ev'iew of the post-wa:r works shows -the tremendous 
develqpment ,Of the lirnv€Stilgationrs df the Silurian system iIll Pdlwd. This 
is due many ;to the ,gcr-eat alburndalllCe of new materia,Is which a1ttract th'e 

. alttention of many ,geologists. 

'IlHE SUBDIlV'ISION OF r:rnilE SIlI1URTAN SYSTEM IN POLAND 

Tn order to present thesulbdivisitOn 0If th,e SilUJrian system in Poland 
andi'ts correlation with otherE'Uro!pean aI'leas, iit d:s necessary Ito give 
a ,brieireview 'Of the evolutiOlIl of qpiiIlliOlIlS on tMs problem in the course 
of the lastteIl years. 

, During [1Jhattime a rga-eat iIlurnlber of EUil"IQPeatIl geologists were pa,rti­
culatrly a1ttraoted 'by the problem of the subdivision IOif Ludlovian. deposits 
and of the Si'luriarn/Devond:an boUlIldaJry. This iIllterest may be !put dOWlll 
to the Ig~t rubundamce of new ma'terial aIIld tlhe 'r:6Tilnte.rp:retation of ear- . 
Her mformartm. The surbdivisiOll1 ,otfthe Va,lentilan. alllidthe WenJoclcian 
seems to be the Ileast <Xl' ev:en lIlot at aU discussed. In rresult of the increa-

. singly extended studi'es aim'inlg at the oorr.ect subdivision of the Ludlo­
wan aInd the S'illurianlDevonian, ,boundary, a number ,of !papers, some of 
them contailniing con:tl1OV'ersial opinions, were !published between 19'58 aIlld 
196'8. These !problems ,wel"e also broadly discussed alt five iJnJteI'lIlational 
c·oruf,erences heldove.r the same ,lapse of time (fuague HJ1518, Brorun 1960, 
Ren!n.es 19164, Qa'lgary 1967 amd Lendn,grad ,19(8) . . 

There is lack cf consistency amonig 'the varrious au,thorsiln, theiT 
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:interp.retation of the subdivisions of the ~i1uriatn, pal"ticularly of the 
Uwer SllUTiall1, in lPoland. Consequentially thisrnay lead ,to miisinterp.~e­
ta1tiOIliS of the dev:elopmetnJt of tha:t system :in. PolaJIlJd. The subdivision 
here presenrt:ed is based en the rules aJIlId suggestions .of the Interna­
tional Subcommission ,on Stratigraphic Terminology 1{l961l). Its primary 
,purpose is :to draw ;up a set o:f ,generaUy Ibillldmg rules lipr the subdivision 
of the Silurialll system :in. BolallllCi. 

The Silurian, as the €qu[valent of the system iln ,the chronostra,ti­
g.raphic classification, is ,being iSUbdivlded into two series, the lower and 
the upper. The lower series embraces two stages: the Va1entian and the 
WenlocikiaIll; th,e UlPperone the Ludl()IVlJam and the PosUudlovian.The 
Ludlovian and Postludlovian stages we ,addition:ally divided iIlllto sub­
stages. 

The smallest units cha,racterizing the lSilurian deposits are based on 
paleontolqgical data. They are the ~raptoHte zones whiich fit into the 
biostratigraphic classification. lJn moot cases their :subdivision follows 
the hi!ndi!ng :rules. A complete Silurian !profi!le with its respective zones 
can be distinguished only on a compilation of cfr/ligmentary profiles from 
va:rious boreholes situated ID the :e.picontIDental area. 

WithiJn the Holy Cross Mts. there are no ;grapltolites in the wpper pa:rt 
of the Ludlovian aa:ld Iilhroughout the Postludloviall1. Hence, two series 
ha:ve been . diifferentiated here. The term series is !J1IOt · used her,em its 
curren1t meaniJng in ool"OIlIostratigraphy !bu1t refers 'to a complex ,OIf specifi­
cally Idev,elaped stra.ta. In Uthostratlg!"aipnic cla,ssification, member 'Would 
,be its correspollldilllg rterm as it is superior·in ranlk to a bed. 

The ,names of stages, the Postludlovian ,excepted,a;re used according 
to Ithe rules of priority. 

Valentian Stage 

The Valentian was ilntroduc·ed !by Lap'Worth I(vide Jones 'l19i2l1) for 
a claY'ey graptoHte-lbeariJng co.mplex in SIOUJth'eml IScotla,nd. It is a counter 
name :£or Llando:very which :is used ,by MuTChison I(vide Joi1es 1921;) f,or 
a clay-samy comp'lex in Wales. J;ones (19121) applies :the name (jf Valen­
tian 'exclusively to the graptoUte fades of Scdtland, that ,of Llandovery 
to the ,goosync1inal area. ef Wales. 

In the Lower Silurian of PolaJIlJd, the gi"aptoHte facies 'i1S predominant 
and Val'enJtian iBthe correct .name to :be used for Ithe lowermost stag,e of 
that system ID PlOlaJIlld. The 'graptoIite, 'ZOIIle8 of l80larnd alre conre1ated 
with those in Scot1alIlld where they !have ,f1rst .been iden:tilfied. 

The Valen!tian stage 1thus UIl).derstood lis· sulbdiividedin 'Poland wo 
12 ,graptolite 'ZOtIl.ES, 0IllJe of them with two sub-zones. Aikidograptus ascen­
sus in the oldest :WIIlie, Spirograptus sp1ralis the yOUlllgest one. 
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Wenlockian Stage 

In El1es" meaning 1~19IQr(}) the 'Wenl,oekian has its full ·equirvalentin 
the SHurrlian rarf Poland rand li'ts diftferelIlltia.ltion is dou!bUess. It is characte­
rized ,by eight g,rapiOOliteZOlIlres, : rtheiba-se .indicated rby the Cyrtograptus 
msectus !Zone ',and rthe :top ,by the Cyl'tog,raptus lundigren:f. zone; . 

Ludlovian Stage 

This was dir'ff'erelIlitiated by MurrchisOlll 1(1813'3, 183i5~ chiefly '0II1 Htholo­
glica:l data from profiles in the ,sheIrf iaciesaf Wales. Up to 1959 the di­
vision iOf this !Starg'e 'mto smalleT lithOrStrat'ilgraphic UIIlitS va'ried grea,tly 
with the different British authors. Since Wales .had !been recognized as the 
type arI"ea for LudllorvlialIl deposrl!ts, the co!ntin€lIltarl (pI"of:i!les were crorTelated 
to that a~ea, though IthiS was not always lfuUy justIfiable. 

HollalIlld, LaWSOII1 & iWalmsley (11915'9) pubLished a lIlew subdivisiOiIl 
of the Ludlorvian deposits of EnglalIld. The pertinent deta:ils were publi­
shed by 'them iln 1963. This' sulbdirvdsioo dJS .based on ,biostratirgraphic data 
and . fol101Ws ili'e T'ul'es ,of the. American, Code od: IStrartigraphdc NI()iJnen.c'la­
tUlre :(19611). The Ludlowan was m:irs€d lto 'the lraillk od: a series aJIld subdi­
vided moo 4 sta,ges ICE:! tOlIliiaJI1, !Bmg,ewooci:ialIl, Lemtwax;diinialll :alllid 'Whit­
cliifian) which were, iIn tunn, sUibdivided moo beds. This subdiviston has 
been correlated with the basin fades ,of ,Wales for which AIlender's et al. 
(109160') and Hol1aJnd's (1'9:62) diivisiolIllhas heen acc'epted. DOUlbtless, this new 

. cIassitflic·atti<m fits excellen1tlyiJnlto ,the shelly fades o:fsouth Wales. 111: is 
not, however, ,aIrways possiJble to accept and ,use it f'or cOIlltinen,tal pl'lOlfiles 
because of the strong ldifd:erenoos iln the litholo!gyand the development 
of faUlIlra as oompaT,ed Wlittih rEngland. 

Ln most of .the LudlovialIl pr,ol1iHes of Ithe Conitin,ent, iIIl PiOland parr­
ticularly so, the predominant fades is clayey-marrly, containing a g,rapto­
lite faurnra, while o,ther arum'al g,roups are suboniilll8lte. These profiles ibealr 
C'105er <i.Minitiies with Itlle ha'sln fades thalIl with the shelly fades of En­
gland, ,and 'thd,s should he ikept ,m· mm when cor:r:elat,mgthem. Obviiously,· 
the arbiOlVe does not apply to continelIlrtailpI"ofi'les !that are charrracterized 
by ddrfferent facial deVielapmelIltt :(ior i.nstarice the Barlramdian a:r:ea, Po­
diOlia, the shrelly frades of the EastoJEulTO!PeIan platt.rorm).. Moreover, m 
a number ,of c0lIll1l:i!lIlenital protfHes the presence has . !been observed of -S'i!lu­
rian ,graptoUtes whioh ax;e alMentt ahovre 'the LudlrOVrian in the' 'type plrofiIe 
of EIlIglalIlld. A contilIltuity of sedim€lIl:tartion to the Lower Devrcmian is also 
observable <m, the Continent. Neither has the characteristic ,LudlOlWBone 
Bed been €'VeT folllIlld m the oontilIlenIl:al . p':r:ofi!lres. In Wrailes the Ludlow - . 
Bone Bed is ,regarded as the index SiiudanIDevonian boundary horizon 
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ahove which there . is a change ·of fac,i~ .into ,a terre,striJal or lagoonal 
one. 

Because ,of the ,di!ftfticulties encounie1::ed. ID the C,QIIT.eII1l!tion of the 
Ludlovian deposits witih . tJhe ,EnlgHsh type, pi,I"OcfUe, regional tSubdrl.visions 
with local namesW€iI",e introduced on the CiOiPtjn,ent, ,thus :iJnc~eas1ng the 
ilIl:bricacy of the IProblem. 

, The opinions 00£ !Polish stratigraiP'hers concemitng the divisiO!Il of the 
U!pper tSHurian. halVe boon graduallly IrJ,ooilfied, too. -

CzarnlQtCl]ri >(1915'0) uses the tTipall"titedJ1vision ,of the LudliOlviaJn, inclu­
ding into ~the upper.mbst ll:Ja'rt dfthe Upper Ludlov,ian the Bostow !beds 
from the Holy Cross Mts., whose 'Oedinndian age is -today quitedoubUess. 
SarnsonowiCiz ,01952) idis:t1tngU1shed the LOIW,er and Ithe -.' UplPer Ludlovian. 
A ;part !Of Ithe DdWnttonian.-was by bUn iIncluded inro1thJe U!p;pe~ Ludlo-
vian, an,other pa'rt ,into the GedJiJnlnian. . " .' 

The Thrmczyks IC1'9t56>-1'962) alsO usetth~ttiJpartite diIVi:s1oin, both . 
flOr the Holy C~OSS iMts. anid the epicon.tiInen:1lal reg,j,OIh.Tomczylk (1962a) 
has diStinguished ~ IlJOt only 'WIithin 1:he Luidloviaai - a number I()f beds: 
wthJich he cOl'lrel'ated willhtiheEn'gliSh dd.visi;ori. I(tHoHaind; LalwSon & Walm­
sl'ey 191509) :intel'JP'OOted after his own coneept.HitS al1gumeh1atkm lto justiify 
the aibove se:paratilOlIli iQlr' ,beds is, d.a.;lbased 00, the ,Lacik in Eull'Iopet -of 
exactly defined 'boundaries bet!Wteen · dieposits ·of the LoWer and the Upper­
DevolnlJan, the DevondalIl aind tfue Silruriarrr, as w~natS hetween the Lower> 
Miiddle and Utpper LudloviJaIn, ' mo~eovter,ori, the ' lJaak «)If more accur.ate 
correlation ,of tJhe (Br;itish amd. Hhen:ish Silurialih wi~h the iBoIhemian Sitlu-

,.,:" 

rian. . . _.' .. 
Tomczyk thinks that Ithe 'lrrrtroductioo of a' Polish stratigraphic ter-

mmoLogy fm the Ol1dI()~iicianalIlid the Sjthimail ,of 'Poland :WiouLd the very 
helpful in 5ubdi'VidiJng these deposits .aoo wOUld p'ermiitcloser c,ol1relation 
with the classic 'Eurdpea!Il profiles. . ..... . 

. l,t is douibtful whether the inltl1oductlion of a Polish te['IDitntOlqgy is 
justifiable. Moreover, 'Tomczyk's statement tha't accurate boundaries are 
laCking -in rthe Euoo.pean profiiJ.es 'and that the Polish stratigI1a!phic termi- . 
noology wiN aUo,w c~rreotly- to 90IT'E;:I8.te d'~eIl~t sectiJOns, ,seems incon­
grul()us. 

Tlhe aibove author'sdlivisi'9lIl: (TOOlCZ.~]{,1~162a)'Was :based chiefly on 
lithological data. It does nJ01; .fQUow ,thoe!g€l)l-etrallly IhlnJelmg rules, Ito say 

.,nlOthing Idf a number ,of uncla,ri.fiteq, lP.Oints. a.nq :unjrustMia,ble subdivisions 
as well as theirncorJ'ect use of Ithe teil'm.Ped.:w±t:Q ,this diIl-'JIl:ind, 'the present 
writer does iIlIOt use-here Th'mczy,k's sUJl?division of Ithe . 'PIolish Silurian . 

. A different swbdiv:isiOlIl ,of the .Polish ISilurian:, including the Lud1o­
Vlian,was IProposed 'by TomezYlk . in '1'916181b. ,sUuriian is diVlided m'to two 

. series, <the 'lower and the ,upper. In,to the lower series he :placed the iLlarnd­
ovel"lian am WenlJoc!kian stag.es .andll'lsothe Lowe~ Ludl'OViaJIl suibstage. 
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The last :named suibd:i:visirin is supposed to be the €qUJiMalenJt of the EI'ton.­
ia:n, Brmgewoodi:a:n.and the ilowerpart of the LeilIltwla:rdmmn stages (Ho'l­
la:nk:l, La,wscm & W:almsley 100'9). 

'fumczY'k's upiper series of the Sllurian system einJbrac·es ,the upper 
:substage ,of the Ludlovian ~da, new 'Bod:1asie stage. The wpper part of 
the Lemtwardd:n.iain, the WlhiltcUflfian aiIlld the Ludlow Bane Bed COrl"€S­

pond to Tamczyk's U1pper Lud1Olvia:n substage, while the :I:>owintonian is 
regail"ded as the equiJvalenJt of the PocUasie stage. That author does :not 
justify his sU1bdivisiOlIlS, hence, we do IDOt mow the criteria he :used for 
the subdiv.isio.n of the 4idklvdan i:nio two rubstages aIIlId fur the ilnclusion 
of the Lower Ludlovian mto the lower series. 

T,el'ler i(19164a:) ilncluded the Ludl'OViJan sta,ge i:n:to the Upper Silutian 
series, subdi'VidiinJg the o£orlrler into a il'OWer and an upper swbstage. Tlhe 
lOwer substage ·embraces .the whole Ludloviia:n ID its original meanling, 
while the ,u;p,per c.otrrespoIids to the Do'WlIllto.ni:an. 

In iesuit of ~:·inalterials the ,WIriter has revised his views concern­
ing ,the division df the Upper ISilurian series (Teller l'964b). 

At present the writer believes that 'th~ equivalent of 'the Ludlovian 
sta,ge (whose base 'is . represented hy the Elotonia:n in: the shelly facies and 
by the Lower LudlJdw ' GTapoolite Shales i:n the basin fades, whdle i~ top 
by ihe Whltcliffia:n. .atnid the 'UpPer LUldlorw Shel'ly Siltstcmes 'respectively) 
is represen:bed ID RolOOd ,by :that part of 'the Upper SUwriaJn sedes e:nclJosed. 
between Ithe base of the Gothograptus nassaoonea:nd the ltop of the Neo­
<!ucuHograptus ikorl·ow~ ,roD,e. The tqpof the Luldlovia:n approximately 
also coincides with the appea:rance of Moooclimacis ultimus (Berner) aoo 
Monogrop,tus fcmnosus BOf\lcEl'k. The Ludlovian stage :thus 'understood con­
tai:ns m Bolatnd '13 graptolite oories, four of which joilI1ltly furm one index 
horizon. This stJa:ge is, moreotrer, split up ilnliio 2 sulbstages sep:a1"ated by 
the topaf the Sae'togrlaptus le.ilntwa.~e!IfSis 2!Olle. 

Postludlovian Stage 

At 'the Prague CaDife!'en<!·e ,m 1968 (lPrager Al"beitstagung 19'60) the 
subdivision of the U!PiPer SiluTim 'Was for the .filrst lfune discussed iln, .grea­
ter detadlwith the objed .of:preven.tmg the i:n.tToduc1rlJon of ,regiOOJal divi­
sions and sta:nda'rdizi:n:g ;theSuibdivisioo itself. A bipartite subdivisiJOn. was 
sug'gested fur :the SiluIiia:n m:the rnixed-Hercynian faoies. The lower part, 
eomprisi:n,gthe Va'lentia:n BInd: ' theWenlocikialJl remamed UJIlIlll!()()j!fied. 
while 'two :new stag'es, the B~ and the LochkOiV, were proposed for 
the .upper lPal'It. Theilr stmllOt~ were choseniin the Bar,1'ia!I1dian alJ"ea. 
These Itwo :n:ew stages were ~ to be 'the equilvalent of the Brdtish 
Ludlovia:n a:nd DoW!ntandoo. This Wdu:lid., horwever, oantradiot the Bristish 
division wthich regards the DowiIitoniaJn as. Lower. [)evooian. It was pro- . 
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posed to submit the above suggestiOlIlS to the IlDltemarticmal Subcommission 
<OIIl Stratigmphic Terminology art; the Cojpenna:g€lll 'OODIgress ID 1'960. 

In 1960, however, at another contference held in Bonn 1~lDtern. Ar'beit­
stagung 19612), new ma,teriaIs were presenrt€d Showilng ,thaJt the proposed 
~ew Lochkov stage .umilOubt€dly cOlU'esponded IDIot to the UPPeT SiluriaJIl 
but lto the ~. iA. numlber of paleontologiCl8.11 a:r.guments were also 
advanced. IiInr support of rth·is theory. 

Aln lanalysis of the hracl1ibpod fauiIla of Podoliaarui Belgium led 
Bouoot 1(1960) and Boucot & PamUtiwskyj 1(1962) to oonclude fuat the true 
Ludl'Ovian is sepalrta.lted fIrom the Gediim.ini.an Iby a. cOIlllPlex 'Of dePosits 
still showi!Il:g a IPredonrin.'ance 'Of typically Silurian ibrachtqpods ibut where 
theGedilrun.!ia!n and younger forms ,!We al1ready pres9nlt. Bouoot caUed thm 
complex the Slkala, stressing that it is most certainly iPostludlovia,n, i.e. 
Dowinrtonian but still p;re~€ld:ilImiaJIl.. 

Jaeger IC19612) believed that Monograptus hercynicus Perner, which 
indicated the tqp ·roue of the Lochkov stage, might possiIbly i:r.each the 
SiegeniialIl. 

COIIlodoiIlt (IWaHiser 19162) and trilolbi'te (A~berti 1962} studies have 
also CIOIIllfirmed thait the !LocIhik.ov 'Ought to be associated not withth'e Silu­
rialIl but wd!th the Lower Devonian (GedmnilalIli).Solle !~.19164) 010 the other 
hand, confirmed the earl'iJeT SllIPIPOSitions oif ISchrie'l 1(1'9219) and Gaertner 
(1959~fua't brachio.pods typical oithe Lower DeV'onialIl IQOOUllU'ed together 
wi'th Monograptus hercyrnicus 'Pemer. 

A ddf£el'lan:t COIOc~t· was advalIlced by Nikiifor.ova and Obut (1960) 
who suggested to !iIIlclude the Borshchov and the ChOll'tlwv Beds of p.od.o­
Iia inttoa separate stage which they caned the Tywer. They looked on 
the Tywer as the youngest stage .of the Silurian and oor.relalted it 'WIiith 
the :BohemiaInt Liochikov, accepting ' 'the ,exiStence of a ,gap between :the 
LudloviaJO and theDowinitOlOialn od: Oreart Britaiin. This concept was rejec­
ted by Usha:1linSkaya .(19166), iIIldeed, its authors tIlJOW ~ega:r.d the Tywer as 
an equivalent of the GErlinlIliian ,CN'i!kid:OIroiW' 1'91(8). 

At the LelniinJgtrad Conference in 191618, opilnicms, as to how ·to deter­
mine the top of the $illu~ian, were ,greatly coi:wergent; the Loohikov was 
accepted as the time-equiv:al€1Il1t of the Gediirmian; the di'Vision of the 
Upper rSliluriaiIl: series was IIliOt discussed. 

Hence,the division <>If the Upper Si'lurlian ·itse1.if still Iremains an 
.open questiOlO!because the complex of deposits und'Oubtedly YOUDIger than 
the Ludloviall1 but orlder than the Ged:ilIlJnian, already [mow[[} on t'he 
Continent, cannot !be correlated with the Upper Silurilan.of Enigland unless 
the Downl1ionian be recognized as Its 'ti:me-equivalan:t. '1£, however, accor­
ding 'to the faUlIlaI sUggestiOlOS, this complex is older than the Gedinnd.a.n, 
it should be included iI01to the ShlUtI'ian. 

In this case, the above oomplex of d~sits should lbe separarted i1nto 
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a Inew stage,equivalent ,of the Bohemian Bwcman, the !Bri'tish DowntamalI1 
and ()lnlY!partly ;to· BOIUCoQlt's ISlkala • 

. In 19,64, ' I0I0. the . 'bas~ . of . Polish materia.Is, 'the writer advanced ihis 
·c()IDCeptilOln. of a ,ne,:" $gewhlich.W!OUkLembracerthe sedini,ents here dis-: 
cussed, The nl8iffieoif the stag~ .'\Y~.left an ()IP€In questiJon !but its ,mc1usi.an 
~to the SilurialDi ~-Sltem was 1p~allDily stressed .. The more im,portant Euro­
pean profi'1es were also oorrelalted ('TeHer 19641b) ()IIl the grlOunldrif this 
ooncep-t. . 

AinIOther ID€'W stage,that called Pdd}aste, was !]n'too<iuc,ed .iJnto the 
. Pol~h l!i·tera'tw-e by Tomczyk (1'9614aJ). · F()i its straiiottype he 'chose the 
·.Siiu;rian IP~ofile from~~ole " Che1Ini rO-1, which has ibem woriked out 
by the iPresen~ wri~r (',I'el!ler 19160a, 19:64a). This stag.~ is rr-eoo@lJ·zed by 
TomczY'k as . young'elf '1Jha1I1f the. L'lldloviaJn.~ . In wh.a:tthegra,ptoHte ~'es are 
concerned it is more closely i-elated .t9 the Barrandian iPfidol :Beds than 
any other E'Wl"apeat}. protfHe$. 'Its. c:Ol'lI'~la,t!Lon WIth . some ()\f the European 

. profiles makes TIOlmczyik .suppose "tha't 'm'. Podolia the Borshcl1oiV beds, or 
the so caned Borshchov hord:ron., may he an eqUiv;all€!Ilt ,of 'the P10dlasie 
s~age. The JUra, possi1bly the .. 'filz'~ horizon, will be i'ts eq;UlvaleIDt in 
L~thualIl:ia. Northfunlg is said . by t!hat author ,aiboo.'t . its equiivlalen-tsm other 
EUOOIpean profiles..' . 

The Podla~estage,. cooa,'ted iby. ·'DoonczY'k, is, howev;er, unac~eptable 
because of two i:mjportMl:t :r.easons: 

a) the stootdtype, i.,e. !the profile !fromOOr-ehOlle ChclmIG-t did not 
exist ait the ,time ~am.c:zyk 'ilDldica'ted ilt, .Ibecause i'1: ihadbeen c()lJll!Pletely 
,broroen 'Up and only some very srna111irnogments are still.availa'ble; 

b)illIo Iborehole may J;€lpresent a stratoty!pe siIDcejtdoes .notc·amply 
with nec·essalI'Y ·requi,remen.ts. -

ISdlDc'e ' the existence of a C()iIllIPloex Od: depositsyownger ,than. 1:Jhe 
Ludlo.v:ianis a faot colIllfirmed not OIIlIly 'in \Poland, 'theilT te.ntaith7ie defilni.­
tion shou'ld wa:rn-aIIlIt UlDCoQID,woversilal 'ilD.l1JerpretaUcm.· <aiIlId cOlTremtian:. In 
the presen!t paper !these deposi'ts hav·e welD classified - as IPootlud[ovd;a:n 
which, in 'the c'hrlonostra tigraphiic c1ass:L:ficatiolI1f, could OOl"re'SIpotnd to UIP­
,permost ISilurialn sta'ge. The sulbd1vision !Of th!i!s ulDlit 'm Poli8lIld is' based 
on the ~grap'toHte fa·una fOUIDd in a score of Ibo.reboloes . . ':Dhe !Lower :boulDidary 
is ilDdica'ted by the top ,of the NeocucuUograptus .ro02JlowskH . OO!lloe, ·:the.1lOip 
of the MOlDograpti:.ts angustidelnS 'zone :bei1n;g acc;eptedas its upper OOun­
da,ry. A 'oomplete !profile ,of :these deposi'ts was abta.moo dinPoland .lby 
c!Ompilmg thef'ragmen!taTy profiloes from sev<eral bore holes. HerJlCe, t!h·e 
choie-e ,of a stratlOltype ,is IIlIQIt IP.asSiblem. iPoll8oo, bU't such a 'stra:tio;f;ype, 
based on a nalturaJ. _ prafille, may "be estalblished iID anlQther region.. The 

. CaIIl<adiain'!pIIo'fille orfthe Roya'l Oreelk, din th,e YQlUOQID t·~iltory .('LeIIl!z 19·66, 
19'67; Lenz & JaclkSOln 119164) seems to ' he !ilIllter.estliJllJg '.flrOiffi .this :point of 
vie\y. 
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®viidently ,this may alter Ithe pro,Posed name.of Postludlovia!llJ which 
is iDJOIW 'on:ly ,telI1tatively intl'oduooo by ,the wlIi.ltersilIloe the filnal decisiOiIl 
in this matter does not ;rest within his co~tence 'but Ithat of 'the Inter-
~8Jtiona'l Sitra:tLgraphical Commissioo. " , " , , 

WithilIlthe PostlwdLoviJan,otE Pioland, 110 ,gralp'tOlJilte zones, ha'v,e s:<> f,all' 
been diiStinguiShed, ,but it is not 'eXlClruded, that 'thcill" number will increase, 

I 

Chart 1 

' The subdivision of the Silurian system iriPoland 
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because 'the lower plairt of 'the depoSits frlOmthe top'of !the Neocucuho­
graptU's ko~Skii ':zxmeto the base of the lPri'stiograp'tus bugensius zone 
ha'soot yet heen wlOll'!ked ourt aIIltd has; therefore; bean 'te.n!'batively CIl'eated 
into a horiron. The top ,af thilShoriwn separs'tes the ' PostludlOVlian into 
a lower a,nd an UiPP'er sU'bstage. ' , . 

, ThesulbdivliSiiOIl IOf theSilU'rioo. : system m', Poland,as ,f,dllowed in 
'this paper, is shown lOll chart i. ' .. . . 
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SILUiRJIAN AREAS.:JIN POLAND 
.AJN[)J 'I1HIEI:R IEnHO:uoc:mcAL-STRA'ltrGRAPEl]C CHARACTERISTICS 

To preseM as ~lealr as possible a piC'tu,re .of the lithology 'am stra1li.­
graphy of the Sil'Ul'i.a!n system in 'BollaInd it seems Il"eoommendable to make 
a f.ew cOtIlJCise :r:emaJriks about the main tectcmic units of rPolatnd sim!e 
they ihave had an dmportant 'bearln'g 'OIl the formation ami . develoPment 
of the Sio1urtian deposits (filg. '1). 

-Fig. 1 

Sketch, map showdng locaHzati,an of boreholes in the structu1'oa:l units of Poland 

1 iProba'ble tectonic . b=nda.y between the PrecalIllbrian and the ,Paleozoic platioJ.'llIls, ! boun­
d.ar1~ of structural Wllts,3 mBq!in of the Carpathian overthrust, 4 'boreholes specified in 
chart 2, :; boreholes not i01calized owing to technical >reasons but specified in chart 2, I :t.eba 
elevation, 11 iPerdJbaltk: deporess!on, III !MSzurY-Suwalkd elevatiOoll, IV Pod~asie depressilJl11, V 
Slawatycoze horst, VI Bug depression, VII Paleozo1c (platform:, VIII the Holy' Cross Mts., IX 
Carpa'thlan foredeep, X Slleslan-Cracow !basin, XI the Sudetes and fore.J9udeUc monocline 
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NE of 'a lme Toughly dOOWlIl, f,rom Koszalin 'across Bydgoszcz, S of 
Warsaw and NE ,of LUlblin, ,as fur as RalWa' lRuska" we a~e dealliJng with 
a stlalbile 'UIIli't of the BreCambrlan ·platform. H is I!lIn all1ea 'which has not 
been foJded 'by any Pa,leoZlQic or, yoU!lllg-er movements, but where these­
movemelllts, ,ar,e l'Ie~OOrted 'as ,ssdimentaTy'lac'lllIla.e or arccumul'aited depo­
sits' ,of ·great thdaknesS am Speci'fic fades .. ~e old IBa.lOO2lOi'C d~rts here 
lie ho~ironltaHy·atnd their local dislooatiians :may lbe OOIl/niefC'ted IWrth the 
fault tectoo.ic:s rw!h:ich' are reas~,ra(b~y'referalble'flo vertical mOlVeme:nrts that. 
OCCUII'I~ed ewther withJ.iJn·.the pl1a'tlfoomor .along.its marginal rone. The Inall1k­

ed differenoes liin the :thiclmess of deposits of thepMiticular' systems 'Or 
even stla,ges ,of the older 1Paleoroic depend on the depth at which the 
crystalline sulbstra turn occuTlred, also !OIl its :mmphology as weH as the 
inltensi.rty ,of the. vel"tica'l movenloots -an the Plart)fOiIm itselif aJIld :in :its 
margilnJaJI 2Jane. The same factors a~e la'l'igely iII,esponsi!ble for the facilal dis­
tribumon ID marme lbasilIls ,of this part of Polamid. 

The biostratilgraphic and Uthostrati'grap'hic value ,of the.sedimen­
tairY ,rooks IOn Ithe !PrrecambriaJIl !plaJtfOlrm 'is. very limpoITtamrt, since it 80-

metinl,es pTOV'€:S ,of 'the grea'test heJP. 'm· trac::Ung ,the full deve1atpmenJt cycle 
of deposits of a iPartilOOllar. system ,Or stag'e, ~s lWe~1 as in cl()l1l'\E!iptly det'er~ 
m:iJn:inJg1tfbe ibiOSltrarti!grap:Qy aIIl!d ,evoluticm'of !the or,gamc world. 

Soulth-west of the above mentioned little we encounter another 
structurall 'UIIlli:t,sec,ond iin sire, namely 'the lPa1leoroic platrorm. It Wias 

coosolida.'teci ami jom;ted a'1cmg a ,tec'tcmic line 1110 'the Brecamlbnian iplatt­
form, during the Caledo.n:i.aJn. Ol1ogeny, and it cansists of ',two structural 
stag,es . 

. SUuTlrrun ,deposlts areassaciated ooJy w.i:tth t'h~ lower stage whi'le the 
upper one rejpresen1ts Ithe 'yOUlIlig~ oover of:'the deprosi!ts. Besides conside­
ra'ble'diIfferelllces in thick:ness and Ht'hol~g'iCal vaTlia'biJIity they are ,ra!ther 
strongly tec1xmica:Hy distuiI"lbed atpld locaHyevren metamOI1p'hosed. Thelfrag­
mentaJry ~haractE!T ,of ipiIlofilesilhat ru;e,as a ml'e, obt8.,ined art .g~eat depths, 
hamper stra;tigraphic aICCuracyatnd oOl'~la1li.on. 'The facial dilstrilbutiran of 
the Sil'wriam depositsh~e was aff'ec1ted both 'by the develJopment.of the­
Oa'looOlllian ,goosyndme and 1lhe mOlvemenlts talking !plaCe ID it. 

These tWlO structural UIllits, ,extremely diiff,e~enJt :iJn the1r develop­
menJt, cover InIOIl'e rthaJIl 80 per 'C,emrt; of IFoland's terriltory. The p'l'iesent 
state of ilmowledge concerning SilIurian delpoSitsin these utnits varies; it 
may !be estimated /by the ' number Idf ibOl"'ehioles ,where 'these deposits 
have been found until the nrid!dle of 19618. On the iPrecamlbrian platform 
ther,e aJre 615ibOl"'ehOl,es while an: the IPalooroic pla1tformooly 'twenty (chart 
2). U, meJIIIeQlVer, 'the qU!aHity ,of the obtained material Ibe a'lso taken int() 
aCClOU:Il.t, diliererroes in the extent .of. kInrowledge of 'the Silurialll system, 
in :the 'two structural unlits i'will :be:readdily seen. Obviously, :this doeis not 

f. .. 
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.aipplY totheF'~d.l.y~,Cl'lOSSl;;Mts:I::,arnd'itO '] fue,Sudetes,:where,:Sll.uri,aril:depo-
:sits are ,eric()U!IlterediiIl ,na~tal'.i~·teropS. ;:.'1:;, ' ,::;,;, \,:ij";,,, '<"":';' 

, ' Iin VIew ,Of .itl'iiEdact 'thait ~thiifiJfi~ :~~ian, and· Iin:the'Piil00. ' , 
zoiC"'l?la'tf.mm mOst'g~~ca'1'~iOOs'a1l'e\'~tei"~kedj' the :wtfitir has' 
based" hm : struc'tunal 'divisloll;"of 'jpoJJaInld 1 a:ft~r'; 'thM ;af: ,~()Slro , (196'6):, alIid ' 
-of Zil&k6 ~piijchl~a:\(i'966)} lih', ihiS' apiiniOitl thisdJiviSion jS .perleetly 
lOgical, ,deatrly exipolmded' ,8ind 'adequately ~umenJted; a:t ,least in 'what 
-cOncerns the deVel~ent'o£the,sihtri'Bilsystel;I1. " , ' 

'FoZarySki's (1963) dliv1sioo: seemsmoreusefu'l iJnthe description of 
,d~iJts' froni the P~.:leoi:tJOlic 'platform, cover' 'thlan'm that :of the tpaloomic 
pla:tf6rm itself. " , ' 

The sUbdivisiioaioI the Silurian ,llj;ibasedmi a staJIldiatd claSsii'ica'tion ' 
-code a;ghas'~ discussOOmore at la'rge lin the ptec,edin:g chapter. 

Neither does it seem. , iheceSsa:ry.'to m6nitian iJn, detail the paperspre­
vrously jplilbl1shed ontha't lPooblem,smice'the [:i!thO$1lratigraphicchar~deri­
.stic qf the Silurian aTe ~equtiX€d only for the more generaloansideration. 
Nonetheless, hOlWeve.r,someltypepnofiJles must be taken dnto account and 
discussed ,4i 'g:reaterd~i!l agWinst , the backgrouind of a given s~llei" Writ 
{chart 3,). " , . , " 

. ..: ...... 

The Silurianin the East-European Preca1l'J.brian platform ' 

Thds vast structui"al 'UIIli1t is made up m;a numlber of smaller units. 
They are (cl. fig. I): 

, 1~ 'the LeIba elevation situated m. the n-orth':'west, and represen:tin-g 
the southern slope 'of the Baltic shield, 

2) ~the~eri!ba~tic depressiQlIl, stretchingequ'a!toriaHy, 

3) the Ma:zury-Suwa1llci elevation, OCCUipying the eaStern part of. the 
J~recam!brian platform wilth:iJn 'Bolish territory, ' . 

4) the P~)(H~ie depre~on, 1xmder,iIng m the south 'on' ,the MazUry-
-Suwafki el'evatiJOn, . , 

5) the·Slawatycze hor~t, partly separatmg the depre~iJon of , Podla-
:siefrom the Bug de.pressiqn,' , .. , ... ,' - , , 

,6) the [Bug d€IPression,situ~too ~the ;SE Per.iJphery ,of th.'e 'Preeam-
hnian piaiform. .' ".' ,"; """ . " ' 

The !M'a'zwry..suwa~ld elevation and ,';11he Slaw~tyc:i~ horst ,·aTe the 
<IDly It wo amOlng "the. albov·e units rwh;~e , ·the.preSE!jIlce .'Of'S,ilurilan ,c;l~:pQSits 
has not as yet :beEm: iQb~. ',. ".' 

'They ail"e,representedin all the other· units and ,the.irlithostra'ttgra ... , 
"hie descriptions a!l'e'given, ibel,ow; ', .. " ,,:11. 
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The l:.eba · elevation 

The :8iilUJrian deposilts here 'WleIIe the first to he found in a · bOO'ehole 
si'tua'ted iQIIlltJhe magnetic 'anomaly di.soov;ered in '1912:7/1928 !by the Gm'Inan 
geo1o:giiSts \(lDahi1griiIn & sei!tz 194141). 

:Du,r.i:ng his visiJt :to Berlin 'in 1'9'58, the wTiter IWianlted 'to examme ID 
the Mu:seUln of the Geo'logische KommissiJoin 'the materi'al :p~esffi'Ved ·from 
that Iborehole. ISamples fToom various depths o<mta,moo Mcmograptus ex 
gr. formosus 'Bouceik, whilch 'inldJictJ.'ted tha't rfue Whole coIlllPlex could 
l"elPresent olll'ly Ithe U!pper Ludlovian. 'Th!is conclusiOlIl wa's reached by the 
w,rrter jodlntly 'with "1'omczytk. 

''I1ome:zyIk ~,1'91601b, table 12rshows, however, tha[t 'the Silurdan in bore­
hole l.eba .1 . ~:om'espOlnd:s to the PriStiogra!ptus ibUlgensiu.s - Monrqgraptus 
an;g.ustidens mn·es anid. he cOII'!I"ela:tes this proIiiile 'With ·that ,reached iJn 
Chelm ]G .. ..il', ref.erringthem !both to the Mjddle Ludlovian. 

Mter illlspecttimg 'the matermi preserved f,rlOm lieba 1, Ja·eger (19'612) 
dLscOlVered aft a, depth m 711:5'-746 m the presence <of Monograptus d. 
bouceki !Pi":ilbyl, at 716:7.6 m that of Mooograptus cf. similis IPt.ilbyl and at 
831,.8 in th'att IOf Mcmograptus afif. formosus Bouceik. The [ast named form 
abOiU/nds between 1,[26'7.7........;.1,,273.4 metres. In his COInJClus]OIIlS Jaeger staites 
that the graptolites do [[1<ot permit accurately Ito determine ;the age of <the 
lower !parts of 'thep.rofhle from tha't 'oo!l'ehole, 8IllId- 'that moot . !probably 
the deposits reached t!he~e were n()lt Ludlovim but Y'oUlnger ID ,ag'e. 

In 19161, the writer !pa:id. another viSit to lEast Ger:rrumy, dull'ing 
which, ·atfter a reexamilllation o'f the !PJ~esel'Ved ma'terdal he was able to 
<!'OInolude C'I1eUer 1I9J612c) Ithat Silurian deposits !Boom iboreh.tole l.eiba l ' alIle 
an equilvalent o[ a part of the seri.es from Ibol'IeihOlles L~bOl"k IG-l a!Ild 
.Zebiralk IIG""I, encountered between the Saetograp'tus le.iJn[tWlalrdilnenSis ami 
the M()IoogralP'tus formosulS21Oln!es. 

The present sta'te of lkinowledge of !the Silurian in this area !p~ts 
accu:r;at'ely lto deter:miine [the stroa'mgmphic !position <of 'the . Silu~ialI1 from 
borehole 'Leba 1. It can be ccmclusively !postula;ted. 'that these deposits 
ooI'TeSpiOIlld to 'the' lower PM't iOif Ithe Postludlov'ialD.· 1, i.e. to the M. formo­
sus hori:llOlIl . 

. Between 19fH and 19068, 34 Iboreh1oles were drilled on the l.eba ele­
vation (fig. 1, chart 2). SiluriaJIl depOsits, ralD.gilllg .iJn thidlmless from a few 
to sev·ertil h:wnldred metres, in¥a,rdiahly UiIllderLie the !Zechstein. 

!Most of these lboreholes all'e ID the eastern jpaltt of '1ihe Leba el'eva titan 
(Ce'tniewo IG-l,3, 4; C!hlap<OWlO IG-l, 3, 4; Czamy Mlyn. IG~I, 2; 'D~iblki 
IG-l; Jastam'jJa IiG-'I; JastrzEllhia G6ra DO-I; Karwia IIG41; Klanmo IiG-l; 
Mieroszyno 110-2, 3, ·4,5, 6; OpIaHno IG-l; Ostoowo II~I; Radoszewo rG"'l,. 

1 The <ostracod dia'llna from trois bore!holie haS been 'W·orked out by Martinsson 
(1'9164) but 'W'vthout ,oolnc'l.u.sIi'\ne .stratigraphic Teiferences. · 
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2, 3; Saliino JiG-'1; Skupo'WlO IG-l; Wejherowo 'IJG-"I; Wladyslawowo IIG-"I), 
a f.ew al'em jlts C€1Il'ira!I'l'egiOlIl l(Leba 1, 2, 3, 4, 16, 7; Zamowdec 1IG-1) whlile 
only one ;(I..eba 15) is:in '1ihe w€Stem pa!l'it. 

Ther:e lis a lithologica[ predoinii:mmc'e · of :greYigreariish calca,roous 
mudstanes, w~th 'i1ntercailia.!tilQnS of marts am mlaiI'ly lti7nestOlrl!es, LooaUy 
OfIgalIllOdetriJtal. The domiInant fossils an-e rum-:grapto1i:thic, mailnly brachio­
pods, pelecy:pOOs, gastropods, trilobites aIIld ostraoods. Qraptolites aTe rraJre, 
but ttb.ey are fairly gocd age~. The iDorms didenJtirfied here ~Tener 
1'96'6) aTe Monograptus formosus Bouceik, M. lebanensis Teller, Monograp­
tus balticus Teller, Linograptus posthumus l(!Ricb.rter) and Pristiograptus du­
b.ius dub ius i(Suess). ,stratiJgraphibal1Jl.y these depos~ts are most liJ1rely 
younger ~than LudlQV'iaIIl: aIIlId, . simj;lw ly . as iln. lborehole Leiba 1, they 
<retpresen!t tlle. 'PiOstludlovian.. No ,lower memlbers oi'the Silurian have, so 
faa-, been reached iIIl 'tP.e I..eba ,elevation 2. 

The cha'rtl~t€il" of the deposits a!Ild the tfauna ~they contadIn suggest 
that, dUlJ'liJng the U!plPer SilumlIl, the I..'eba, eleva'tian had 'bean oov;ered by 
sea, 1Jl0000e !too deep and wi't'h rather strongly difie:ren!tiated sedimenltairy 
oonditions lof Ithe neri'tic type. A 'regime of 1ftrls Ilcinld will c,ause stl'lOng 
facia!l variaJbility, evoo ,wi:thin la. V'ery small area, so 'i!t is !not l:iJkely lOT 

adefdlIliite fades to mve prevaHed iQVIer a lOIliger period alIld thus :permit 
it to be trac,ed lOver laJrg,eal'eas 3. 

The Feribaltic depressioo 

The Silurian deposits, reached In a Il/UImber of iboreholes in the 
Peribaltic detpI"essiolIl:, halVe been iIIllVestiJg'alted dill: some detail. The eastern 
pad lof this depr,essi'OIlll(iIn 'the PoliSh H!temitulre ll"efel1l'ed to as the POIlish­
-l.il!tliuamalI1 depression or Ithe iPol:iSh-;Uuhua!IliaJn sytneclise) is raised in 
relation to Ithe west€TlIl lPait, whille ,dJriJUiIIlgs IOn tts southern slope, 'i!mme­
diately UIIlder the Jtothliegenlde pierced the Lower ISil'Ull'iaIn deposits in 
boreholes J,eziOll"o..()lkr~le EG-I, K~trzYiIl' llG-l t{ITomczyk 196'81b), I..oo.­
!kiejmy 1 aIIld '2, 'ZalWada 1, KleWlIlJO 1 ~eHer 11967) ood ,reached the 
Ordovician ('ModlinSk'i 1967, Bedna:rozyk 119618). 

U[p!per Silurian l(lLudlovioo') deposits occur tin ,the axial part of the 
. deprression - as is shoWlIl iIIllboreholes Balttoszyce IG-l :and [Pasl~k 1!G-l 

2 In 1968 a new boreIhoLe l(ZarnlOwiec IlG-41D pierced !the SIillu!rlan wbioch OOCUil'S 
there at a depth :firom 829 Ito 2,,645 m, being thus 1,81'4 m thick. This borehole iis still~ 
being' drilled and :the exa'ci results 'are not yet ilmown. iJJt may, !however, :be iI'leasonl/lJhly 
swwosed ~at the complete Siwurila,n praf.iIl.e 1s Il"epresen:bad lhere (ooa:1 'oomffilunkart;~on 
from !D~ .. A. iWdltikOWlslki of the GeologIcal'lnSltltuJte). 

8 '1'omczyik i(l968b) diifd"erentiaoted dill thils lax-ea a I!lfIlmber of 1itho>- <and bio[acies 
Which halve not, :however, been dbsar.ved by 1lhe present writer dUll"ilIl'g hNlanalyms 
of 'the ,a'Vai!lable material. 
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(Tomczyk 19612'8.), KOl'Sre 1 l(!Teller 19167), Ols1Jtyn IIQ-;2, even ;1!hose of the 
Postludi1ovian. - :iJn Ibcweholes Goldap EG-l, 'Pasl~ IG-l (ftg. 1, chart 2). 

LItholQgicaUy -the SitlUil'liamr is farlirly well dii:fif'erentiaied. IIll borehol'es 
l.alIlkiejmy 1, '2, Kiorsze 1, :Zawaida 1, KlewlDJo 1 ("11el1er 19i6'7;), 01sztyn J:.o-l, 
KE;trzyn ilIG-l, Barrtoszyce IG .. 1 (.Ja,wororwSki & ModliiiSki: 11968) the Lower 
Valentilalll is developed as nodulaT limestones of a pale .. yellow, ibrow.ni:sh 
colour. A dalI'!k~grr"ey marrly-cLaYley ,substance -is found aIIlJOIlig the iIliOdU'Jes. 
The fauna lis extr€'lIlely scall"ce. EncrinuTUS ex 'gI'. kriltziensis ROSettlISt. and 
Leonaspis cf. olini ''.DrOeds. are 'rejportedby Jaworowski & Modlililski (19'6:8) 
from horeho1e K~,zyn IlG-l, while poorly preserved gTaptolite fragments 
have 'been detected Iby !Professor IR. Komowski in the material supp1i!ed 
to him ,by the writer from bore hole l..ankiejrny 1. 

The i~mestones are over1a:idby rrl!Wly green tmwnds'tones with 'inter­
calations of bla;clk :Shailes. The graptolirtes ID !the black shales iInrlica!te their 
UlPPer Va,lentim, a!ge - :£rom !the (PIrisHograrptus cYlPhus Zlone to the 
SpiI'l()graptus ~ralis ~wne (T()Irm~zyk 1964a, 1968b; Teller 1967). The 
thticlrn.ess of the Vai'en'tian deposits TramgeS from 12 'to 4i5 metres. 

The Wen1oc!kia1Il !is very monotonously developed. It is , ~epresemted 
,by gray, locally calcare1ous, mudstoiIlies :OOall'mg a graptoltte faulIlia {,rom 
the Cyrtograptus iruJectus to theC. lUlIldgll"eni 'zone ;~omczylk 1:964a, Ja­
wooowski 19165, TeUer 1'96:7) .. ~he Wenloclkian, deposits are up 'to 120 m 
thick. 

The Ludlovian deposits a:re cha'raClterized by ra'ilher strolIlig lit-holo-, 
gicai vamibild:ty. Side-{by side with ,the·g.rey mudstones'there IQICtCUTilnter­
cala tions of si'ltstoines, also of calcareous mudstones and lenses of marIy 
limestones. 'The 'gtI'iap!toHte fauna is abwndant and creprresenis :rones from. 
the Gothograptus nassa to the NeocucuHogTaptus Ikozlowskii (Tomczyk 
1964a, ':De/Her 11967). 

The PostludlOlViain consists ma.ilnlly of mady mudstones with callca­
l'OOUS ilntercaiations. Besides )grap'to.ld!tes, chidly Monograptus ex gr. 
jormosUs BouCelk, 'other fossils aQ"e enoounItered, too. 

The somewlh.a'tiInirica;1le blJoclktectond.cs of the SUlbgtrlatum, emJbradng 
the neiwor!k: of equa,toria,land meridilOinral !faults, aTe il"espor1siIble foil' Ithe 
fa~t 'that p,re-ZoohsteiIn erosion had affected 'the various Silurian members. 
. In the westem !part of the Peribaltic dejpression, 'the most complete 

Silrurrian profile has 'been Teached., so fall', i!n horehole I.4bork IG .. l, but 
Silwrioo de.posiis have arlso been fOUlIld iIn, 'boreholes 'By tOw 'IG..,1 1(T,omczyik 
1964a), Dadowo 1, 12, 3 I(T,eller 1:91(5) and quite recently ,in: lbooehole (l)al1"­
ItQWIo 4 l(lTell€ll" 1:9681b). 

''!'he pro:ffile from borehol'e ~boll1k I1G .. l i'S doubtless a typicall roe 
for 'this p8.'rt of 'the depression, though that obtained Q"eoenJtly from bore­
hole Darlowo 4is lIliot :witboui1;impoTtallloe, inspiJte of the very iInadequarte 
coring,taken every 100 metres. 

In bOl'ehole L~boI'Ik IG .. I, the Va1len:tian developed as :black and 
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dail"k-grey nlOIl.-ca,lca'reous mUdstones beariJrl!g fine dispeil"sed pyrite and 
a graptolite fauna. 'I'he wnes iden tified here are d:,rom the Aikidogil"aptu's 
asoonsus ,to :t!he Spi!l'OgraptU's spiI"a!iis rone. 'The ithilC!klIl!ess 'Of ,this stage is 
up to 215 metres. It 'se'etns, ho-wever,tha:t ,the albov:e ;figure dOles not Igive 
theactualthiclm,ess .of Valentian de!posits in this pa'l"t of the depression. 
Fragments of Spirograptus ~. have been dkrundin iborehole tDarlowo 4 at 
a d~th :from 3,12149 'to 3,215'5 m, a,lso between 3,'294 aDld 3,2'55 metres.Ewn 
these mtervals :stretch over 51 m ,and, Inoreo'V'er, ineither the top nor the 
ba'S,e of "the Valen:t:i.,an oan he accUlr.ately determilned 'Owing to the l.ack 
tOCf dalta (Tel'ler l'96'8tb). 

The Wetnloc!kiam.deposits are 'represooted tby dlark ... grey, locally 
blacik, mudst'O'lles, with i:f)ine dispersed mica. The gll'aptoHte wJUtna is fad.dy 
abundant and well defiJnes the :wnes of, Cy;I'tog.r,aptus lIIltseC'tus 11;0- Cyrto- ' 
graptus lundgreni. Till rbo'rehole L~.bOl"k I1G-1 the 'thiiclkn'ess ,od: the ,Wenloc­
kian is up to 14!8 m l(TtOtmczylk '1'9'6"1:,a), whUe in hOll'lehole IDar~owo 4 it m1ay 
be €'Ven '20000 m l(".Deller l'9\68tb). 

The Ludl'oviam.: is dev,elJOped as grey aalId Ught.,grey; mudstones. Th-ese 
all'le'in'terbedJded with gr,ey siIttstones ai!lId rnrttercalJa.tted -- chiefly in the 
UJPpeil" parrot - with f'ilne-.g.railnedsatnldston,es up fu 'a score o.r so centimetres 
thick In the 'lllPper pall"ts the'l"e ,ail"e also interca:la'tiOll1lS ,od: grey maTly 

. limestones. Mica ri.s d~er.sed iIn ,greatt albunldance amcmg '1!he silrtsbones aIl1Id 
sall1tds1icmes. HomZlOll1lta,lantd oross l.amm..a!tion is quite dist:i.lnct iIn some 
places. The f,auna i:s 'rakly numerous though its ,state oif prese,rv-ation so­
metimes handicaps closer identificattilon. All the zones are, howe'Ve,r, re­
presented, from the GothogralPtus ll1assa to the Noocucul1ograptus kozlo­
wSkli!. The lattelI' was reached in lboreho-le 'Da'l.'IIowo4 at a deu:>'th from 
1,329.3 to 1,3'34.3 me'1mes l(Teller 1916'8b). According Ito TomczY'k (19'64a) 
the 'thiclklness Qlfthis complex din tbtorehole 'L~bork ]jG-1 .iJS :upto 1,907.3 m, 
but 'in 'the w;riter's opiJni,OiIl it is only about 1,2000 m aIl1d does nOft ,exceed 
1,7(}0 ID in the profHe fll"om bOl"ehole Datrloowo 4. 

The :FostlurdLovian is repreSEmJted ,by Ida,rk"'1g.rey mud-st'ones, la.m~ 

na'ted 'with siltstane:s"and tby silltstone and calloa'rooU's liIl1:tel'lcalaitioll1s, while 
steel-grey sillky i1nttercahl!tioll1lS of mudstotnes a:re fairly fr-equetnJ't in the ,top 
(borehale DarlowtO 4!). Th-e ig~aptolite ifaun'a 'is ahundarn't 'but mot wbiqui-:­
tous. Among the mex fortmB alI'e Monograptus ex g;r. formosus Boucek, 
M.formosus BeUc.eIk am Pristiograptus ex ,gr. dubius ICSuess),also Lino­
graptus sp. It shmdd Ibe ll10ted that caIc.a,reous interca'lations, hearing 
a fauna of pe1ecypods, brachiopods, ostracods and sporadical trilolbites, 
gl"OW mlQlre ll1ume!l"OUS up'wal~. , 

In Iborehole lByttaw rG..J1 ('I'omczyk 1916:2a) Ujptper Si:ludm deposits 
were not lPierc'ed down to a de.pth of 2,'569.7 m, whi:le strartigraphically 
their top !l'epl"es,oo'ts the PostludLoviall1, all1d thei!l" lower pa.:rtt the Upper 
Ludlo'Vlan,. Ln ·Hthology they c,oin~ide wiith deposi:ts f'rom bOlI'ehole L~­
bOl"k 'lG-I. 

, , 
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In the westemmost jpalrt oiftihe depression, the SiluritalIl has ibeen 
fuund iIn Iboreholes lDadowo 1, 2',3 'rund 41~el'ler 1965, 19i6,81lJ}. The Silurian 
deposits, 6:5 m 'thiok, reached :itn 'borehole Dad{)iWO 1 !l'€sembleilIl .li'thology 
those found in bO['€lholes of ithe be.baelevatian. They are develqped 'as 
.grey..,g:reenish calcaIrOOus mudStones, with thin IDerca~atiiQns 'of maJrly 
'limestones. The fauna is represented by Pristiograptus ·ex gr. dub ius 
·CSuesa), also by fragmentary ibrach'iopodS, pelecypods and trilobites, 
probalbly Teferalble ,to 'the lBostludlo:vian . . 

In borehole Darlowo ,2 only 1'2':5 ID of .grey am variegated (secon­
dall'y' coLour) ulIlifossi:li!f.eIlous mudst<mes wer·e T'eached. Th·ey are straiti­
grarphicaHy indeotet1'Il1iIrl<ate. A muJCh thlicker complex of :gooy-g:re€lIlli:sh 
sil'tstone-murdsto:ne d.eposits was Teached ID' the profUe from horehole 
Dadowo 3. Its thicikiness is H500 .15 rn, while on the rpresence od: Bohemo­
graptus bohemicus bOhemicus (Ba.tr.!) and PristiQgraptu8 ex gr. dubius 
(Suess) 'they may be l'eascmalbly a;ssigJned ,to 'the UiPlPer Ipart 'Oft!he Ludl!o­
\1Ii.an. 

In :bolJlehole 'Dad·owo 4, cOlllllPleted in H~618, the SHwrialIl haki IIliOlt hoon 
pierced aita deptlb. of 3,3.00.2 mewes. The oo:rd:nig ther·e was madequa:te, 
hence the ·I"esu:ltts 'Obta·med mrom thait :borehole are :of ·Httle stra;tigraphic 
value. The lilthology Of Ithe SilUlrian deposits here does not differ from 
thOSe occullring dJn borehole L~borIk 110-:1, strnt1graphicaUythey lrepreseIIl't 
the U!p!per ValelIl:tian, 'the W'eIIlcloclkian, the Ludlovian a:nd the Fostltudlo­
vian. The bouiIldariesbe1iween these stages and 'thek thicllmess can· hardly 
be determined even if goo!pnyBical measurements rbe taken . into account. 

The aJbove descrirpti1cmoif the Si!lurirun deposits fil'om ~the western 
part of the Pe.rliba1tic depl'essi1olIl' C'leady shows not only an increase iIIl the 
t!hidkness as OOll1!Pail'ed w:i!1futhat, in <the easteIm. !part, but diiftferences 'm 
lithology, 'too. A htgih per oent content of saIIldy matema;l, horizonta·l alIld 
cross lamination, and: latrge amounts of mica, reasonably suggest sedi­
melIl!tatio[l iin ' a shaHIOW' hasiln. ''Dhe :imcvease 'm· thiC'mess .of the deposits 
and changes in cha'oocter set iIIl, rougbly Slpeaiking, from the SaetogmlPtus 

. ledJn:tw.aJrdmensis 2'lOIIlie. This is UIIlIdouJbted:ly c,losely CtOmIllected wilth events 
during the Caledonian ol'OIg'eny whose presence has been confirmed in 
borehol'es drilled ' al'OIIlJg tthe IN1W maI1giln od: ·th;e IBr·ecamlbrian· platform 
(Teller -& KOTejlWlo 191681b). 

The Podlasie depression 

Irnthi:s 1llIl!it variious members of the ISilurian. 'have been found iIIl the 
followi!Ilg bore!holes: Okumew ·J!G-l, 'TIuS2iCZ IG-l, KJolb1el 1, Radzymln 14, 

D~beWielkie 14, Kook 44, Bia[ta! iPOOlaSka 14, Dobre 1, Gozdzi!k 14, Sokol6w 

. 'The SiJ,u~an :fI\om Ithese bor.eholes has not y;et been NxroughlyiIWestig.a.ted 
as g·ome ·of tllhe boreho1es aIlie stiM beinJg wortked. 
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PodlaSki 1, Zebrak IIG-l, Mie'lJnik IO-l, lKl1zyZe rG~1 I(ifig. 1, chart 2). The 
d€'SiC'rijptions 0If a n.umber Qf borehQles ha'V'e lIlot yet been worlked out, 
hence 1;he pilcture of the facial develqpment amrl stratilgratphy of the Silu­
rian syst€nl din this parrt ,of 'the 1B1"ecamibrian !pla'tfonu i!S farr- from complete. 
Such bOI'eiholes, howev'€!r, as Zebralk]G"':l and :Miellniiik I1G-il provide SUIf­
ficiently reliable 'litb.ological aOO stratigraphic imorma1ticm l(Tomczyk 
1958a, 1962a); 

Inoorehiole Zebr.a!k TG-l, the 'lower pal'lt of t'he Valentian., :reSting 
0IIl the Ashgilld.an, 'is deveLoped as blaclk 'gNl!ptolite ... bea'rmg mudStones. 
These ,grade UlpWa;r.ds i1n,iro IdolJOmjJtic-cakareous mudstones iJIItercalated Iby 
blaclk shales. The lPr.istiograpt'Us grega:rius 'Z<me :is the Ilowemnost lOne 
reached he:re. Hence, severa!l Ilowerm!ost Va:lentiaJn ZOIIles al"e m1ssiJng. 
The thicllm.€SS 0If the IblaClk sha'les does lIlJot exceed 14J2 metres. Overlying 
the well !paleol1!fiologicaHy derined ISjpitl"Qgra!P'tws spiralis :2'lone there .is a 
7'0 m thick cQmplex of grey, locally calcaJroous, Illludstones bearing 
a fauiIlla 'tyjp:ica:l Qf the Wenlookian. The 'OOllieS idenrt:itfied here a're from 
the Cyrtograptus insectus through 'the Cy:rtograptus ~UlDldg'reni. 

The lithOilogli.cal develqpment of the -Ludlovian to the ISaetQgraptus 
lemtwa:rtditnelIlsis ,zone . does IIl01t swbstaJnlti!aUy diifif'er :firom tha't of the 
UIIlderly:iIng depositS. The depositts ly:i:lIlg \lrlgher up, :in addition to grey . 
mudstanes a:1so ocm1iaitn siltstone aIIlJd ca1lca!l'ooUS intercalations. Horizon:ta:l 
and cross :la:rnruna't1onis very distilnct IB.IIld fairly atbundan1 mica occurs on 
the 'bedding !planes. Bohemograptus bohemicus bohemicus . i(lBaTr.) is 'the 
pr.etdQminalIl't ,graptol1te !here. [Ill 'the writer's o!pilntion, th'e ,t'h:klkn,esg ,of the 
IJudlovitarn atta:im.s din 'the Zeibralk IiG-l bOl"ehole abowt 2'7;5 metres. 

The iPoStlludlovialn in Ithe Zebraik IIG..Jl ,borehole does· IIlJOt dilier din 
jJts litlwlogical cha1"8cter from the lower part ill the 'LudLovian; it is about 
6500 m tbiclk.· IOf 'the gtrajp1toUte iaUInJa Monograptus formosus BOlllceik 
occur,s a'buooaJIllllly :iIn 'the 'lOwer part, 'WIhile :2lones first ltdentified in 
borehole Chelm IIQ-l (!Teller 19i64a) are said to ibe Te!presented jJn. the 
btglher part. However, both, Monograptus ang'UStidens Ptiliyl and M. 
uniformis Ptilbyl are absent :(Tomczytk 11968c), Pr~iograptus trarvsgre­
diens Pf~byl bedIng the yQiUJIlg.est form !present here. 

Otn 'the SiIlwrian !Whose total t1lhidlmess is 9;97.3 m oondiornn.a!bly rest 
the Carr:boniIferous, deposits. 

I!t1the 'W,astern !part of the :Bodlasie depression ,~oreho1.e Gozdziik -1), 
horiwnttally lyitng SllUJrian muidstolIles have lIl,ot ibeen ptierc'ed.; the Ludlo­
vian? urui€/I'llies :the Ca'l1boiniif,erou:sat a depth of 2,t95 m (borehiol,e not 
yet oompl,etely descri;bedJ). . 

!in ,boirehole KoNrltel, a 21312.'2 m ifuic'k oompl·ex of grey~green mudsto­
nes, conJtailnd!ntg a trilc!h lIliQlIl-graptoltite iawna, :was :reached a'lso below the 
CarixmilferoiUs .. This cOIIllPlex lis d:is1ru:r1bed, the dtps :range :flro:m 15° :in the 

. top to 315° at 'the base. Accol1d::i1Ilg'to the Tornczylks 1(lViide KamlkOiWSki 19'(5) 
this profile is ~eTeralble to the lowest stages of Ithe lJmv!nJt1On:iJa. 
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Borehole OkUJIlliew 1G-1, lbe10w the 'Zec'hsteiiO (~ii. 19'67) reached 
a 1,29'3 m 'thick si!11Stane-m'Uldstone cOl!l!Plex wirth Iblack Sha'les interca,lated 
by limestones at the 'OOttom. AtH the lSilwrian stages 8JI'e rt'Iepresemted here, 
from the Vale.Illtian, 418 m in 'tihi.cIlmess, to ~e 'WenlLocIkian, 7'0 rn, alllid 'the 
Ludlovian 1,17:5 m. 

In borehol.e TIuszcz ,JjG-1 t(,Aireii. 11967), the Sillurialll, which ulIlderliies 
the ZechiStedJn from a dept!h of 1,668 m 'to 1,96'3.18 m 1(295.8 m), is developed 
as ;gr:aptolite .. ibeaJrmg 'llludstones. The complete profile of these deposilts 
has 'been observed ihere. The Val€!n!tia!Il, 34.8 m th>i~k ICTomczyk 1'962a) is 
that !lIlOSt completely develqpecl. TheW en'1ockiarn represents all the 
g:r>aptollte '2lOIl;es, too, 1(815 m), while the LudloviaiIl. 1(1'716 m) 'ils 'Welil defj,ned 
iIIlc1udIDg 'the Saetogtraptus leirnltwa!l'ldrlnensis 'zone. 

ID bOtrehole !I::)Qbre 'll(WeHer & iKJOl'ejwQ 1968d) ,the SilurlaJn (900 m) 
was pierced bel,ow the Rothlieg€lllde. It lis developed .aJS da:r!k..,grey mund­
stones with sil'tstone a!lld carlcareous ilntercalatilons ID the top. The !pre­
sence has been <JIbserved Qf the UlP.P€r Vale!ll!tiarn,tlle Wenloclkian, the 
LudlQvian, .and the PostludllOVlialIl. It is, however, hardly !possiIble more 
accura!tely to estaiblish the ,thiclkne~es .of the particUlar stages because of 
inadequate coriJng. 

[}:iaJbaseshav'e been :observed 'too in 'the a!b<we profile. Neither :the 
tqp nor the base Of these dialbases has been detooted in the cores, hence 
their age Call1IIllot he more closely def'i!ned ;withoo't addi1l1onal ,studies. 

In lborehole SoIkolbw Podllaslci 1 I(,Tel,lerr- 0& Kooejwo 1900e), 1Jhe 
SilU!l'ia:n deposits iOCcur hetwoon 1,2\49.2 and 1,715.3 m. Their lil1jh:ology ils 
idern'tica!l Iwith 'that ,of tthe deposits reached in other boreholes writhiIn this 
aTea. :Stmtig;raphicaHy, howeVer, the Urprp€r ValenItialll,the W,en100kiran 
and the liud10viarn are .all r:epresern:ted here. The 00p part .of mudstones 
shows contact chanJg€S caused !by the itntrusion of .the overlying magmatic 
roc!ks (diabases?) iOll.whlch rests the Zechste.iJn, fawn:istically well defined. 
The uppermost LudlolVi.aJn is probably albSen't from thiJs profile; it may 
have bee.n ,eroded as farr as the top of the dialbases. In this case the diahases 
may conr,espond to :those observed iln lborehole lDobre DG-1. 

Iill\ 1Jhe eastern part of the IPOOlasie depres.silolIl, Sil'll'rian deposits 
have !been ridentified in borehole IMie1.mk DG-1 ;amid (K!rzyZe IiG-'4 (Tomczyik. 
19612·a). Ln Iborehole rMiel!rrilk IG-'1, l:ight-;grey, locally IgreeniSh, calcareous 
ID'Uldistones and ma!I"ls, Ibearrilllg a' rich ;g.raptoHte rfaurna" rest diJrectly 0Ill 

the AshgmiaiIl.. The Valentian is arbsemJt while the W€IllJlocikialn, 40 m .in 
thlclm,ess, staJrts Dl10m the Cy:r-tograjp'tus riJnlsectus2looe arnd ernds with 1Jhe 
Cy.rtograptus lurndgn::eni 'zone. The Ludlovrian, which. is ,over 230 m thicik, 
ooD.'tairn:s a rich graptolite ;fa'Ulll.a. iIt rwas ,this very diaurna which al'lowed 
Urllalll'ek {19616,1!970) corr:ectly to SUlbdilviide 'these deposits, also to distilIl­
gudsh a rnumber of new zanoes. The 'U!PPermost prur.t of the SilUlrian deposirts 
here, 'over 2150 m thic!k, is refera!bleto the Postludlovian. 

r-·· 



414 .LECH TELLmB 

''I\heJiithologyof the ISiluTian profUe 'ID :borehiole Krzyze 'IG-4 di£fers 
from all those described above. A 100 Illl thick COIll[plex Off mady limes­
tOl11es, in places l11oldula'r-li~estol11'e-'like, uJIlderlyimg ~the Jua-assic, hears 
1110 fauna whlidh could Ibe :regaTd'ed als a TeliaJbLe age IDaJrlker. Tomczyk 
(19'62'a) re:fierIied them ,to the LudllOvial11, ibutm. tthe !Writer's opilnion it is 
not excluded tha1t 'they may repl'eS6nt older members, i.e. the WeIl110clldan 
or even pB.ll't of the Valell1tian. 

'TIhe Sitlmialn: deposits, so maT 'recorded f!roffi 'the tPodlasile depressioo, 
c1earrly show that the Ithicmess !Of the IPaTticuolar stages, SlPeciaUy of the 
Luldlovian al11d 'the Postludloviam., inCI"eases 'to the west. The same is 
observable iln 'the eastern lPaiI't of the Periha:1iic depression lyilllJg Olri the 
l110rth side 'Of 'the MalZUl"Y-Su'WaNri! elwatiQn. l!n this respect the two 
tectonic Utniils ooilnciide very Cil<osely. 

The strat~gtrap'hlc lacwna,e observ,ed ai 'the 'base of the Silurian 
deposilts allld theirr occurrenoe 0Il1 the 'VIadous Ordoviciall1 members sug­
geststhe preSe!Iloe of the Tacon.ian pha,se. On Ithe oth,er ham.d, the ,occur­
rence of va.rdous ,stra.tigr.aphic members od: the Silumam. thel'Dw the Carbo­
nif.erous, Permiam. ,and ,even Jurassic deposits, 'iindica tes that erosion had 
a:£:fiected a lPalI"t of 'the Upper 'Silurian, hence, a cOIll[pl,et'e lS>i1u!rian pl'1Ofile 
can hiao:dly the ,expected dIn this regil(l[1. 

The Bug depression 

The iShl.urian tdepositsiln. I1:h.is 'll!nit 'Were msc'Overed in 1955iJn bore­
hole Chelm IIG-l :(Tomczy1k & Tener 1'9516, Tener 1'960 a) (ftg.. 1, cha'rt 21). 
In this borehole, the Oal1':oollliferous is UlIl!C1ertlain 'by ,4100 ID thicik, hol1izOll1-
taHy lyi!ng, da'rtk-grey ea:lcaroous m'wdston€s wrth calc.aJI19OUS concTetiOll1s 

. aoo ,an 800 cm'thicik il11tercalation ,of da'lik or:gano.genic 'limestol11e iIl1 'the 
to!P lPta.!I"t (between 1,215'7.0 aIlld 1, 2157.8 m). 'ThaI11KS 'to, the 'rich IgmlPtold:te 
(Tel'ler l i964a) alIld nOlIl"'gralP'toli!te I(Kooejwo & TelLer 19614) fa.UIl1:a there it 
was possibile to differentiate :not only sev:ertal '2!on:es previously recorded 
frorri. 'the BaTTa'l1dialIl area 'OIl1ly, but a'Iso some D'ew 'Wl1Jes. Accorditn:g to 
the ilruftolrmatioln then, ,avaHaJble 0IIl' 'the ISil'U!TiaIn system ,of EUII"ope, the 
whole sectiOlIl rfJ."lom this Iborehole was a'ssigned :to the Upper Ludlovian. 
NOIW, however, it shouUd ,be !regarded as IPostludlovian in age, while its 
uppermost pa'r't, begiml'iIng a't la depth of 1,,2111.8 m, may even be :referred 
to 'the ' Low€!!" Geldininian because of the pTese:nc'e , of Acastella cf. ' tiro 
Richter, a otypicatlly GedilIllnialll form I{K'Orejwo & 'TeHer 19'64), side--by-'side 
with Monograptus uniformis 'Pfilbyl. . , 

In ,borehole lK:a:PllQIliOSy EG-1 ~Tomczyk 1'962a), Silu:rialIl sedimen!ts 
272' m thicik, developed as Hght-:grey caiJe'a.reows mutdstOll1es with ooncre­
tiol11s and mterca1la'tiO!n 'Of ma!Tly limestOll1es, uind:erlie the Lower Cal'lbo-
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niferousand l'est an the Oroovician. The ,graptolite fauna there made it 
po~ilble to dilff,eren.tiate !the Wenllocikialll mrOom the CY'rtog!'a!P'tus .i:nsectus. 
.to the G. lruJIlldg:r:eni '7JOIle, as wetl ag'tiheLudlovian ,frOom the lGothograptus. 
nassa to the Saetograptus lemtwaIDdinensiJS oone. 

In Iborehole SaiWiln 10-1, 10000ly 7'6 m 'Of grey calcaJr'eous mudstones. 
prolba'bly Postludilovilatn in age, were :reaChed. This age is SUglgeSted Iby 
the prese!IliCe .of Manograptus formosus Boucek. The whole profile is. 
distwr:bed talnid the dips .range from '20 0 ' to 5,5 0, hence its true 'thickness. 
pTtObably does InJOt exceed:50 m€'tres. 

Parczew iG-1 is the next !oorehole where Silurian sediments were, 
encoU/ll'tered ;beLowthe CalI'lbOIniifler.ous. 'They are lI'epresaniled 'by some 
40 In , of gr-ey calo8lreous IDudstones beairlJIllg a We.nJlocJk:i.anfuuna. The 
lower most :Wenloclkialn /hOriZlOlns have not, howev;er, :beetn encountered. 

The fu'a'gmentary SilwriaID: profiles, :r,eachedilIl 'the fuUJr above ioore­
holes, do lIlot p!l"esent a complete dev;elqpme.nt of thiS system /WithilIl this 
rp8!1"t tOfthe Pr~an platform. It seems, however, 'that Valentian 
sedimen'ts a~e altogether absent here, and that the 8ilurian !pl'!ofile beg.iJns 
with 'theWemlockiant am enlds with 'the PostludlovialIl, showinlg' also 
ooniinWty lof seci'imen'tatilOln ,to the lowermost DevolIIian (Lower Geclin­
man). This 'would 'then; be the ,only Such occUl'irence in the Brecambri'8lIl. 
platfJOirm. 

The Silurian in the Paleozoic platform 

This vast structural undt horders from the NE 00. the ,Brecam'brian 
pla'tfOiIm, :from the south lOIn the Ca:rpathian foredee,p, the Cal1PathialIlS and 
:the Silesian-GracOlW IbasilIl, iftrom ''Ilhe S.W 'OIl the Sudetes. It COVeTS a ia:rge 
part of the Polish 'territory atnd is .inadequately Known, particulady in 
its OOIl'tro8'l and western parts. 

The Si!lurian deposi:ts, so iaT t£0UlDid O!I1ilyilIl a. do.zen. 'or so of looreholes 
(fig. 1, cha1rt 2), a!I'e characteIi~ed lIl.ot only ~by 'theiTdevellOpment dirffermg 
from 'tha't .of the 'RrooambriJaIn platfJOrm but aiso by their strong tectondc 
distU!l'lbance, anid 'the mt€lnsity iOIf their foldiln:g. The ISilurialIl was fiTst 
iden:ti!fied ID the ,SE part, ID 'bOl'ethole RlUda Lubyc'ka 1 wihE!'l'le blaclk clay 
shales, 8JPP8!rently 1850 m 'in 'thdoklIless, show sUrOlIlg tectonic distur.balnce 
and ddps ll'alIlig'inJg tfirom 'lOO to 800 • The actual 'thick1Iless caIIl hardly be 
estafblished but most jp'I'dbalbly it does not exceed 4'O()-!50{) metres. The 
pictur:e is c01Ill!P1icated by numerous sliCik,ensides and oompressilQllls. The 
mudstones oov;e yielded a Telaitively abUlIldant graptoUte faUlIla together 
with a few pelecypdds and col1Umnals of C!l'Iinoids. Tomczyk (196'2a') \rt€!POfl1; 
the ,ocoor.renc-e d!n ,the above ibIOI'ehale .of iZones fmm the iPristiograptus 
ultimus to the Mooogrr-aptus aIIlgustidens, thoug!b. 'Tomczyik (1;963a!) does 
not mentiian the 'last ,7Jone lbut ,only Pristiograptus transgrediens IPfilbyl. 
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The graptolites wom thatboI"ehole, wOl'Iked OUlt iJn 1961 l(Tener 
1964a~, indicate some gI'.a!ptolite ZOlIles aIIlalJQgous wrrth ~those :found ID 
boreh<;>le Chelm JiG-I. The younigest 'zone here lis the iPristiO'gra!ptus admi­
rabiliS; IWhlle MOIliOgraptus rformosus 2i0IlJe' 'iis the oLdest OIlIe. All these' 
forms iIndicate the iPostludlovian. 

IIn horehole K'ocIk DG.Jl, situa'tetdIDth~ LUlblliin depressiolIl, 200 m 
grey-greerush, slightly calcareous ' mudstones, showing strong tectonic 
disturbances, have- been fO!UlIld ulllder the Jurassic (T.omczykowa 19J6~b). 

The dijps there .ran.ge £rom :50° to 00°. Iin the top ipaTt, at a depth of 814 m, 
this author has !Observed th,e ipTesence of Acastella heberti elsana Ric:h:ter, 
also fragments of oth& trtlobirte g€iIletra, as well as !brachiopods, pelecy­
pods am ostraoocis. NO' graptolites were 1iound down to the bottom of the 

·bor'ehole. AccorOO:ilng ,to TomczylkoWla: the ,top part is ref.erable to the 
Lower GedinlnialIl, hetnbe Ithe ,lower, prurts m1ght represent the Silu.rialIl., 
though thetI"e is no paleontologica1 ev'ildetnJCe to pI'OVIe it. 

Stroogly tectolllica:lly d:istU!r.bed Siluriarn deposits also .occur, in 
borehole Cliepie16w 1G-'1 (ToIIliC'zyIk 196I8a). The M. angustidens ZOIIle was 
foulIld therewnder the Gedimlian, at a depth from 2,5198.,3 ,to 2,:677.9 
me'iu'es. Aln, aIloguiliar unoOIlifomrlty IOCCUTS beLow tthis :zone ibe:tween 2,677.9 
and 2, nIB. 7 metres. Prlstiograptus ultimus (!Pemer) aIIlid Monograptus ex 
gr. formosus Bou6ek axe reported iirarn a. depth 'between 2,7718.7 and 
3,0.00 metres. All that oomplex fu:.om thea:bOlV'e :borehol,e, between 2,598.3 
and 3,000 m is r,eierable to 'the 'RoStludlOvian, but ~OIIles !present !both in 
Chelm and Ruda Lulbydka with the exception of the M . . alIligUstidens a["e 
aibsent. 'They lWould fit iJnto the lPalrt of 'th'e section. of tec'tOIllic UIllClQIIlrfOC­
mity whose character has ndt yet ibeenc1ea,red IU!P. A more detailed 
descri;ptionoif that lborehole may elU!dda1e a numlber of doulbttful problems. 

Withiln the NW part of the iPal:eozoic platform, folded SH:urialIl 
dejposits h8!Ve heen observed .iIll tfiVie horeholes in the ,region of ChojlIl.ice 
CTeller & iKorej'Wlo 1968a, b, c'). !in four 'Of them (Stobno rI, 2, 3 and Choj­
nice 3) the occurrence is lIloted of strongly cmsheld, sliclkerurlded and 
folded 'hladk mudstones. A fauna IOf Igr.a;p'tolites and ibracmopoids, found 
in th,ese mudst<mes, assigns them 'to the Lower Ludlovian l(probably the 
Neodiversogr8.\P'tus nilssOlIli ;zone). In borehole 8tobnO' 1 mudstones were 
fownd 'lllIlJder hori:zontal Permian, deposits and in the .other boreholes they 
OCCUT under horiZioIlltaillMiddlle or Up!per lDevonian d~osits. 

Alnother Silurian· member, much O'lder allld shawi:ng a different 
HthoLogical deve'~opment, was identifiied .in iborehole Lutom 1 l(TeHer & 
KOlrej'WIo 1961Sa). AltetrlIlatilIlg ibladk mudstones and 11d.ght.,grey,· mica­
bearriJng siltst<meB UIIlConformalbly uiIlderlie the lPe:rmi.aJn ibetween 2,4!63 
alIld 3,0'116 mcil'les. HorrOOIlltail aiIlld el'lOSS JamiJn.atiJon iJS frequent in the 
siJtstollles. The dilPs range from 30° to 00°. The graptolite faUlll8there 
reliably 'inldicates the Mlididle Valen:tian ag,e of :these deposits. Only thl"oo 
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Z'Oilles have ;beetlJ defmed: Spirogn-aptus 'tu:rriculatus, Ra:strites lilrmaei a,nd 
the top of Monogu-aptus sedgwieki. It is haroly possiJble to de'termilne the 
exactthick!ness of these deposits ,because of their strong .tec1xm:ic distuJr­
bance, it does n()it seem, hOlWeV'er, to be more than 200 metres. 

IIll horelrol,eGoScino IiG-l '(1Cze!mlmSki 1967) ;farther NJW from Ithe 
region of ChojlIlice, hOrizontal, 'faUtnally docuttlented lDevonian deposits 
a·re underlain !by darlk.....g,rey, ,in places nearly black, ,phyllites, whose age 
has !DJOt !boon accurately determined, though C:rermiils1ci (19671) suggests 
the Lower Pal€02JOiJC '(Si:hi:rialIl'?) 5. 

[n the southern part of the . lPaleozoic !platform, Silwrian deposits 
OCCUT in bo'I"ehole Jaronowice IG-l, S1lrozyS}{a-5, also in the N aoo NE 
margins of the ISileSiia-Cracow lbasin.. 

Jm :borehOlle ,JarorllOWlice IJ!G-l (Ja'WlOl"(jWSki., Jurldewicz & Kowal­
czewski '196'71), at a Id€jp'th :betwean. 2,068.15 aoo ·2,27,4 .. 9 rn, da'rIk .grey pall"tly 
siliceous mudstones - towards the ibaBe fimaly :iJ:nrtercalated 'by [ydrtes 
and limesron:es, and cotIlta,ining calcareous laminae of silts tone - underlre 
deposits of :iJndeterminate age l{ILower Devonian? - Si!luri.an?). The lattel" 
occur ;between sedim€JIl1ts undOllJbtedly 'Lower Devomatn. and Siilurian in 
a'ge. The dips there TaIIlige :firom 10° to 15°, and :between :15° and 2{)0 only 
attihe base. The graptoltte fauna' of the bottom pail"t laf the deposilts 
suggests !the LoWer Vailerntian, that of the higher !part the IWen:lookian. 
The ,OIIllly paleanitoIogjcally defWn.ecl ., 'OODoeS are, however, MOIIlograptus 
flexilis, Cyrlograp'tuLs r~dians and Cyrtograptus lundgreni. The Silurian 
deposits here rest ,cm the Upper Tremadocialn..· 

lBlac!k caleaorelOUB mUldstanes, appa:renJ11ly N~2. 7 m thicik, bearing a 
graptoliite iaUJlla, have Ibeen reached in ,botrehole StroZy'ska5 (:BednaTczyk, 
Korej'Wo, lJobanowSki 1& Teller 196'8) !U!Ilder th€ Lower Devonian, and 
above !the Upperr Ashg.i!l:1dan.. The dips here a.re Ibetween 110° and 20°. The 
graptolith:ic asc;emJblage assigns the mudstotnes to theiLower Ludlovian -
the Neodive.rsoga:oaptus!Iliii1ssoni· :ron.e. 

The SiJ..uriatn. deposi.ts,OCCUlTIDg iln the iN and N1E mar-gin of the 
Silesia-Ca-acQIW bastin, WeTe the latest to Ibe 'idootified 1~'i.ledleclki 1'96~). loll. 
boreihol'es Mrzygl6d 'IG-'I, 6, 8 and 9, also Kotowice IG-l aJI1d BE:blo IG-I, 
drilled 'm th€. fiiftiles, a complex of :grey 1iIIlcalcruroous, clayey-siliceous 
sh8l1:es, with ilnrtercala'tian of .da.l'!k-grey and :black sHtstones, was reached . 
a.rt a ,reilati¥ely sm:a;ll depth ;beLow the 'Driassic· or the CarbonJiferQUS. The 
whole OOIIl!P'lex is raither strongly silicified, conta<iJns :rrumerous crystals 

S IDn 'this IphyU!1ite Dr. K. !LeIndi:mon round a tenlta.OU!J.riiJ;e 'willi:dh Hajlalsz (1967) 
identified as Tenta.cuZiltles sp., 'WIiIthiOut, lhowever, i8IIly doser age d'eltermin,atiOlD.. 

The present WTlite:r :iJs inCLined to agree w.i>th OzermiDlsk.i, because Un Fl,sher's 
U962) o,pinLon the famLly Th:rutaooJj;tndae Idoes not make its ajppe'al"lml'ce lbeifore the 
LOwer SillUJriaID. (\Va/l.enrtiien) and lbecol!nets extinct rim rthe FiMsnian. Sittroe ifue iOevondian 
age .of the phyolllite i's unaJcceptable, it can be 'Il:o .other ,than Siollull'ian. 
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of pyrite alIlid 'isiJnJtersected by jn1trusions m diabases ·and 'of qua'rtz 
poTlP'hy.r.ies. 'The dIiips ,railllge ,!:Tom 40 °to 60 0 , 

Jtnitially, on the platnt remains :floUillld in :borehole IM:rzy;glbd 110-8 
(Elkiert 1'915'71), ·the above c<Xmjplex "haxl. !been 'r·eferred to the :Upper CaTbo­
niferous.The graptolites in borehole Mrzyglbd IG..J9, found by Siledleciki 
(1962) in "the top paa-t of these doeposits ,between 1162 !aOO 1715 rn, 'reliably 
su;ggest the Lower LudlolVian age (upper part of 'the iNoodirv&sogJ"aptus 
nd:lsso.n.i '2JOIle). Lower dow.n, utnde:rthe diabase ,and qUaJrtz-ponphyry :i!Il­

truSiOlIlS, the d€pOSits, thoughumossililferous,are " SUJPiPosed by Siedlecki 
to 'be the equilValeo.!t of the 'loweTmost Ludloviatn or even the Wen.1ockiam. 

In -other iboreholes of that regron (Mrzygloo 'liG-l aoo K!otowice 
IG-l) a ooII1!PI,ex of deip'()ISits consisting .of liight-.grey.,green.ish, serd.citic­
-ch'lorltic, phyll±te-lilke sha'les 'Was differentiated by Siedleclki 1(1:9,62). They 
OOIlitain ;intercaJ.ati,ooo m salIlJdStones arid greywacikes. 'T-he whoa:e complex 
is 'llIIlCaicarOOUIS ,arui inteTsecteci Iby veitns of quaortz "IOr calcite, while con­
tact changes ~e observable at the boundaries of the iJIlitrusions. On 
ana'logies with the Holy 'Cross ilVIts. arid with 'the 'Sudetes, SiecUedki is 
incmed to regaii'd these deposits asequiva'lents Oof the MidlcHe or Upper 
LudloOViiatn. 

In borehole ~blo IG-l (Sied1ec1k!i 191612). pndbaibly' UillIder the 
Cat.boni,ferous, there " are stl'ongly silic'ified. da,rIk..,grey and black mudsto­
nes and shales which may JPO'SSilJ:>ly T'epresent theWerrl00kiaIn or eVlen 
the Va1Mtiam. 

IJn -the Iilght thrown by that undoo1btedly importanlt d'iscOovery a 
revjsioQlIl has " lbeen, made of the ana~ysiS of deposits oocunriIng between 
3:22---.31915 :m ;in the iPre-W8T' iborehdle Kralk6w..,Dl:lIbie 'Wihel'e olive-green 
sericil1ie shales (phyllites) 'Were fooUJnld ruJIldeT the JUT'assic. All these 
sediments are 'UJn!fussilif.erous, 'th'ey dip at an atngle of 215 o . Ru tkowski 
(1930') 'beliw-ed them ,to be Call'!bondf'6rOUS 'Whi!le Rozyciki ~119i53) was the 
first oorrectly to suggest th'err iSilurian age. On the ,basis of new materiall. 
obtailned from :boreholes Mr.zyg~6d 10-1, '6, 8, 9, B~blo IG-l aIl1Jd Kotowioe 
IG-l, it seems reasotnaoble 11;0 accept 'theilr Siluriam. a!ge, as has flllready 
been stToessed 'by Siedloectki (1'96121). 

The clastic sediments fa-om boreholes I..apezyca 2, Batowice 1, Miklu­
szOwioe 1 aJnld Wola KalinowSkJa· 1, not faUlIlal1ly defined, halVe, iikewjse, 
been :recog:ndzed as Lower LudloVian ~I..ydlka, ISiedlecki & Tomczylk 1'96'3, 
Roszet.k & Siek:UeCild 1'96131). These authors based their assignmenl1: chiefly 
on the lithologica'l resemb~an'Ce wit'h deposi!ts, faunally well def'ined, 
from Ibooehole !Ki1eczam.ow .in 'the 'eastel'il1J paT't 'Of the Holy er,ass Mts. This 
led thea;bove authocs 'to far-fetched tectonic c.onclusions. In the present 
writer's Opinion it "is hamdly iPOlSSible to judge if !these oonclusions aTe 
quite c'orreot and whe·theT 'the age of " the sedimeIllts under considera.tiJOtn 
coincides wi'th that of depoSiits froom bor:ehole Kleczanow. These doubts 



THE S.ILURIAN BWSTRATIGRAPHY OF POLA:ND 419 

may be justified by the great distrunce sepaTatilng the two !I'egiOIllS as well 
as !by the iIntricate struc:tUire of the iBaiJ,eozoic pla'tfoom in this part of 
Polaoo. . . . 

The ,:fu:'aJgm€ll1ta.ry Sillurian profiles, ntOt always well faunally defined, 
so fair oibserv,ed in the vaxlous !parts' of the Paleozoic platform, show off 
the Oibstacles €Il1coiulnteredin c'Ol"r,elatin;g .and intempr€'ting the developrooo1t 
orfthis system lOVer so vast an alrea'. It seems !beyond doubt that the 
sedimentary cyde of fue 8ilurian deposits was oonnected here with the 
range and development of the Caledonian geosyndine alIld tha1t this had 
an al'l itrrl!POIl"tamrt; !beal!"i.IIl.g both o(JIll the chaJr.aeter of the sediments and the 
€'xtelIlt 'Of ,their t€Ctonic disturbance. 

The Silurian in the substratum of the Carpathian fored.eep 

'The !presence of S'i:lurian dE$losits din this iioredeep ,was first rec'oroed 
iIIl 1958 and since then they halVe be€ll1 'l'eached iIn the :floHowilng horclloles: 
Dolmy 1, Us2lk!owce 1, M~drZiech6w 1, CzalrnJa-lPilzn;o 3 and iNiwiki 3 (fig. !1, 
chart 2). 

'The , most. c-ornplete SHwrialIl profile was ,obtained m Iborehole Do­
liny 1 :(Tomczyk 196'2;a, 1916GaJ) m,ere, beLow Ithe JUlrassic, !between 1;0150 
and 1,215:3 m, a C1ompl,ex of Ibld, muddy-silic'eoru,s shales, a.. 200 m thiok, 
has been pielrC€d. It oOlntailIls a 'gTaptolite fauna Ll'eliaibly indicating the 
jpTesence of the lowermost Valentian, f'l1omthe :Aik.idograp·tus asC'ensllS 
to the Pristiograptus cyph'lls 'zone. Higher urp there occur ,gT'ee.n.ish dolo­
mitic"'Calca:reous muldstc:mes, ilIlteJ:lbedid:ed !by Iblack shales which contain 
graptolites Nom the .Demirastrites ClonVl()lutus to the :Spiro~,aptus spiralis 
Z'OiIl,e of the Upper Va;lentiaJIl. 

The WeIIlloc!k:i:a.n is repl'esented !by da'l'k-:gl1ey 'laminated mudstones 
c<IDtailning the m'ex goca!P'toHite forms from the~ones Cyr1x:ligraptUlS iinsec­
tus, C. rlg.iJdus, C. radians alIld C. hmdg.l1eni. In view, however, of incom­
plete ooriIng, it may be reasOInaJbly supposed that the Iremainiin.g ZOiIles lOf 
that stage are present; too. 

The top of 'tlhe SHurialIl iiS developed as ,gI1ey, partly calcareous 
murdiSlt'Ones 'bearilnjg a fauna which ilndica'tes'the presence of :ro:nes fTom 
the Pll1istiograJptus 'Vulgau-is to 'the Low,er pa.Ttof the Ldbog.raptusscanicus 
pa!rascanicoUs of the Lower Ludlovialn. 

The dilps of the deposits range ,f,rom 1'00 to 2'0,0, hence the observed. 
thicJkmess is alIlap,parent 'OiIle and the 'truelthicm.ess may he a!P\PI'oocimately 
15~HO metres. 

In borehOlI'e Usikowce 1 '('l1omezyk 1'962d, 19'63a), below the Jurassic 
and above .the Upper Ordovioian, at a depth between 1,088.4 and 1,096.4 rn, 
QnJ.ly 8 m of dall'!k-g.rey mudstolIles was reached. Th,ey c'OIIl:tailIl. a fauna 
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l1elia1bly indicatin,g theCyrto~tus insectus oone of Ithe Lower Wenloc­
kian.. The dips here vary strongly and ;range from 1'5° to 40,0 6. 

Ln the profile !of borehole M~zech6w, the 'Silu.rd.aJI1 occu:rs lbeLow 
the Ca'rtbanifer:oU!s and ,albove the .A!reruglialIl, at a depth fl'lom 1,5150 to 
1,811 m (Tomczyk 19i518Ib, 196;3a). It oonlSists of grey calca!f!oousmudstones 
c0Il1tailrriIng a few maa-Iy limestolIle 'intercalations. ,Iln the ,top !part of 'the 
!profrIe, at a dep1ih :£rom 1,'5150.2 to 1,51516.5 rn, the presence has ,boon noted 
of silty-SaIIlIdy ca:lcaxeous deposits bearmg atnaIlogies to the bottom parts 
of 'the ,greywac~e-sha'le senies in the LudLovia:n frQm the Holy Ol'Ioss Mts. 

'The ,graptol'ite fawna elIlCOlIDtereid: in the albove profile supplies 
evidence for the lP:resence ,ofthe WenlockiaJn., from the. Cyrtograptus iIIl­
sectus to the CyrlogmlPtus lundgtrenizone, and 'also of the Lower Lud­
Lovian - from the Gol1ibograptus (llama to the NeodiversQgtNl!ptus lIliilssoni 
2l0ne. The 'Whole ds sWOl1gly disturlbed and ccmtaiilns numerous tectonic 
slicikensides and compressiolIls, with dliJps 'Varying :fu,om 2.0° to. 40° . 

In borehole Ni'wlki 3, at a depth from 2,7'92.4 to 2,6118.2 m diSturbed 
complex of datrik.,grey, nearly !blaclk 'mudstotnes, with dips up to 40°, was 
f.ounid UIIlder the Lower Devonian ' alIld above the SUjppOSed Ordovician 
(Korejwo & TeHer 11966). 'The ;grapoolilte faUlIla there indlicates the Neodi­
versog!raptus :n!USSO!n:i alIld the Looograptus scanious parascalIlicus '7i:ID.ieS 
of the Lo,wer L'Uldlovian. 

Czarna-PilZllJO 3 :is one of the lastboreholes where 'the SiiluxialIl has 
so f,aIr boon fiOU!IlId iIIlthe su,bs1roatum od: 'the CampathialIl' dl(Wede~. Dwk­
~grey apd black mudstcmes h8lVe been reached th€!l'e U!IlIder the CaTboni­
ferousat adetpth of 2,86'0 metres. The mearg.re graptoUte fauna they 
cOlIltain does :not date 'them more accurately exCEWt :Dor suggesmg the 
Wenloclriran a!Ild 'the Lower Ludlovioo age. The mudstOIles a.l1e disturlbed 
a!Ild theiT !dips !range from 20° ]040°. . 

The alborve characteristics of lSilurialIl deposits, so far observed ID 
the substratum of the Carripa'th1a!n furedeep, show that they ["epresent ,only 
fra.gmenita["y iP,rolfHes relaitively umdifoItrn derv·e1qped. The most complete 
profile occwrs in 'the south-oosteI'lIl lPa:rt, in ibOrehole lDolilny 1 whel'le the 
presence of ValetnJtiani, Weruoc!k1alll am Lower Ludlovian deposits has· 
been lIlIOted. ID the oth'er boreholes th,e SilulrialIl d~osi.1ls ["est OIl: 'Various 
memlbelr of the OrdOV'ician:, inidicating a major sedilmenta'l'Y laCUilla con­
nected with the TaconiaaL !phase of the Caledonian· lorogeny. The folding 
of the Silurian deposits ,iIIlc1u(lin,g those of the Lower Lwdlovialll, shows 

• Moryc (1961) .states that!; rtJhe ShlUJrian 'li!1so occurs in ipmfiile II (boIieho1e 
Us7JkOiWoOe 4 - the wrIi!ter's note} where, ID la .grey l!llaT1ly limestone iIliterca:1ation, 
found among mudSltones, iPaiChuoki (in Mory'c 19(11) had 1den/t:fi.,ed Monograptus 
testis Barr., Encrinu1"1JJS punotatus Wa<hil., Coonetes &tTliatella Dalm., Plectodonta d . . 
mariae Kozt 'and S01.V'eTbyellacf. 'transversalis Dailim. 'In that author's opini'on the 
above fuuna 'Sll'~ the uppermost Wenlockd:an. Tomczytk 1(.1962a) however, dottbts 
that!; fact beldwmg ,that the Si:lmd!an lis a<bsent fIl"om that ibOl"ehiQlLe ood ,that tIhe 
Terltia'ry ['s U'Il!derllaiiln, IdIirectlly by 'tihe Lower iAlsl:igiiJ]]lian. 
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that they were ·atlifected by -the Caledonian .o'l'og'eny. The long-lasting post­
-Silurian eTosiJOn - I.ocally reachilnig as fall" :as Jurassic i(Kamkowski & 
GroWaJC!kd 19,61) had [PIl'obaJbly ll1emov·ed a :Ia~ge part of these deposits. 
Hence, even the pr.ofile tn iborehole [)olilIly 1 does not fully reflect the 
thicmess alIld the sedimentary OOIlIditioIis ipTeva'i!ling in 'the Upper SHw-ian 
basilIl. 

The Silurian .on the sunface 

. The Holy Cross Mts. 

The Silurlatn deposits tha,t occur .oD: the surface ID the Holy Cross 
Mrts. have always ,been and still c·ontirnue to be attractive to a laT.ge group 
.of specia!llists. 

'The stra tigraphic fo1lil1da tions of that system, laid doWlIl by Czar­
nocki !(1'91'9a" b, 1936, 19t42, 1950) arnd SrunsOIllOWicz (1916, 1004., 195'2), 
have !beetn ctOnfirnled tharnks to the rrec'etnt detaileid studlies {Tomezylk 1954, 
1956, 1'916i2a, b, c; Teller '1.9I5i5; Tomozyrlrowa l'OOQ, H)!5r8, 1915.9, 1962,a, b, c; ' 
Ryika 195'7,; PalWlOtwSka 1961; <Dulski & 'Za,g6.rski 19612'; Filonrowkz 196;3; 

. Kowalczewski 19613, 19i6'Sa, b; TeHer & }('owalc1zewSki 1968!). 
The stratigraphy of the lSiluriarn d!n the Holy Cr.oss Mts., established 

afteTlonrg yeaJI'S of research wtOflk, constitutes a ibasis f.o!r the study of 
otheJ.' a.l1ea'S in IPoland, arnd has !been corufiJ."med ID lIlumeroUlS bOl"eholes. 
Regretfully, IIlO 1lIl000000graphs of the ifaurna from the Holy Cross IMts. have 
so IaJrbeern. published, and 'this leaves many of problems unsolv€d, espe­
citaI!ly ID wha;t the upper !part 00£ the :8tl'Ull'ian is oonoerned. Investigations 
in this field, started :byfue rwriteT and DT. K. Korejwo, had to be iIllter- , 
rupted 'So that 'the Lrich, partly elaborated, material ilS still await!iin.g des­
crLptiOlIl. 

AccorlCiilIlgto Cza1'lOOClki 1(1.950) 'the geology 'of the Holy Cross Mts. 
is strOtnigly dirtifel1€lntiated. DistilIlct differences in the facial and tectonic 
develqpment, !partioularly of 'the oLd (Paleozoic sediments, have suggested 
to Czarrnloclk.i the 8eplM"ation of 'this a·rea iIIlto two :regiianS, ·each displaying 
a dirfferern'tevolU1tion. 'They are the J:..yrsog6ry geosyrnclinarl Lreg10nin the 
north, am the Kielce ant'iC'lilIlal ;region .in the south. The bourndary be­
tween 'th-em, on the whole runs south, of the J:..ysogfuy :£old and it istec­
ton·ire in c'hatracter. 

Lysog6ry regicm (northern) 

'TIhe SiluriaIn here occurs on the :noothern side of the mailIl fold 
withirn the extemsive Wil!k6w sylIldilIle. Trhe f.ull profile of these deposits 
is' !paleontologjcally ide:lliJned showing ,theiir continuous trrunsiti.on into the 
Gedin:nlian. 
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The Vallentian is deveLoped as blaok ,graptolite shales with a i'awna 
thalt suggests the presence of the AlkidOigrap'tus a,scensus to the Spkogtr:ap-
tus SlPiTalis ropes. -

In the Lower Valentian sttatiJgcr:-aphic :gaps have Ibeen noted. in some 
plac-es, and also the absence of the lowe'rmost graptollite zones, sometimes 
up to the 100000gTarptuS vesioulosus 2Jone. Looal ohanges ID fades ha've also 
been -Qtbse~ed. Black ,shales a,re r.epla,cedby greenish slltstones and ID'lld­
stones with fine mtercalatioos of black ,graptolite shales. This iJndiicates 
the presence 'of the 'TaoOlniatn phase. T.he total thiclmess of the Valetl'lltiaiIl. 
do'e.s not' probably exeeed 160 metres. 

The Wen10cklian and Lower Ludlovia1Il a:re characte:rTzed by the uni­
iOll'msedimelIltatian of <grey, sometimes calcaJreous, muidstones with syn- , 
genetic calcrureous cancr.etions, mostly ID the top. 'TheiT richgr:aptolite 
fauna made it possible to:clistiJnJgu'ish the 'Wenlookian ,zones iTom the 
Cyrtog'raptus iIIlBectus including the Cyrtog"ra!pltuJg lruillldgreni. In the Lower 
Ludlovian, the pa!loolIltol'Qgically defilIled '2JOIIlJeS are those tf:rom Gothogra­
ptus iIl'assa to SaetogI'a!ptutS leilIl'twa'l'lcliJnensis. The thiCilmess ,of that series 
a tta'ilIl:s a. 2:50 metres. 

Above the Saetograptus ledntwaromensis 'zone there is·a dist1nct ' 
change in themooe,of sedimentation. Gfajptolite-.bearing mudstones a,re 
replaced 'by a complex of oli'V'e--green ,and pale ibrlOWIIl siltsilones ,and 
gr,eywack€iS. This oomplex, containilrllg a meagre and pool"ly 'pl"es&veid 
fauna, !p'arr1!:ic'llla'l"ly so a't the :base, has heen called the Wydll"zyszOwseriies 7 

by Czamoclki (1942). Its straltigl'a.phic positiOlll is IIltOtfalUlIl,ally well !clef'iJned., 
since the spDll"adlic 'gTa!ptolite ~a,UiI1a it yieLded is so poorly preserved that 
it does lI1!ot aLLow specif.ilc '1dent1ficatiOll1, while the other ,raTe fossil repre­
sents 'species. ha!ViJng a wide vertica;l 'ralllge. iN€'V'ertheless, the Wydrzysz6w 
series undQUlbtedly represents the Upper Ludlovian. Its thlickrness ma'Y 
he 1Ol1!1yappro-ximately detemmilIled, !but ilt is fairly 'gTeat anldt attains 
a. lOOO metres. 

On thls series conformably rests a roclk complex WIth a strongly dif­
ferern<tia1ted lith!Ology Which Cza:rl11!OClki (1942) c,aUs the rRzepiin series. It 
is develop,ed a:s 'Olive, sometimes cher.ry-colouredamd greenish shal,es, 
ealcaI'eoU's gTeywac!kes, also as -grey limestones ll'1epresernted by len,ses 
with fauna. At 'the to!p there even OCC'llcr:- liglh't-cher:ry-001oull''ed limestan,es, 
up to 2.,5 m thiclk. The fawna jJg r.elatiJvely 'rich and has lbeen encountered 
ilIl all litho-Logica'l tY'Pes. It COiIl'ta.iJns oorals 1(lR62!koWlska '19162), pelecypods, 
gastropodJs, 'brachi{)p{)ds, 'osttac,oos,triJobiltes etc. This series is yt01llI1iger 
than Lud1olVi'alIl but older tharn GeidilIln1arn amid ,oorghtt 'to he 'regaro'ed as 
an equivalent of the Postludlov'ia.n. It is diffic'll'lt to 'e:stahlish the boun-

7 ,In, the PoHsh ['i't~a ture it is a current Pl'IlICti<ce ,to ~etfer to the Wydrzysz6w 
and the RiJepin ,series as beds; 'the present w:rd.teo:' does n,oit; think this mime ,to !be 
correct ;but believes that the earlier n'ame ,cxf lS,en.es giv'ell by Czarnoaki :(1942, 1950) 
should be used. . 
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dary of 'the fWyIdJrzysz6w/Rzep.iJn sell'iies, hence Ithe toIp parrt IOf the formerr 
and the ibase of the latter may be either Ludlovi.an or Postludlovian. The 
th'idkness 'of the 'RrepilIl series does not probably exceed '5i()O m. The Ge­
dilnJnian, oontalJnilng ·a typical faouna of trilobites, IbrachiiJOIpods and other 
fossHs, oonforrrlalbly :rests tOIll the 'R21epliin series. 

OuT iplreSeIlIt IkJnowledge oil the SilUTian rrom. the Lysog6ry :region 
suggests that the deposits there !have a motIlJOcliJnal tIlOrthwaTd dip 1(3150 to 
40°) 'aOO that they had not been iioLded UlIl'llil the VaTi.lscanorogeny. ' 

Kielce region (southern) 

The Kielee ,regiom. consists of ,two principal ·elemenlts: the Ktielc'e-La­
g6w symclilIlorium and the Chti'CIDy-iKlimont6w atnIticliJno:rium, hoth of 
which embrace several mmOIl' elements and, as a whole, pl"esent a rather 

. complicated picture. 
The Sii:1urian deposits Ihere are lIlJot distributed 'Over SOl large an area 

as in the Lysog6ry .region aIIlJd them- IOCcu!l'II'Ience areas are of ,ratherr limited. 
size. The most complete development has !been traced iJn the iBarr-do syn­
cliJne (profile .of the Pr~gowiec ravine) which lieS in 'the central pa1rt of 
the Ohti'CiJny-Klimout6w ·an1li.dilnorium. 

The Val€llliti.an c'O.IlSists at 'the lbase 'Df muddy...,giliceDus sha,leS with 
thilIl in!te:rcaIations oif !bLack lydrtes,gradiJnjg u:p:walOOJs lilntD mudst<mes and 
siltstones with samy inte'rcalations, Wlhile iblaclk ,graptD1i:te-bearing shales 
occur still higher up. The Alkidog.rap'tusa:soensUB zone, also some Lorwer 
amd Upper Va,looiti,an '~0IIlJ€IS are paloon:tolog'ically def:IDed. Lithological 
vari'abilityamd the a!bsenee of some ~nes indicat,e the Taoar:ld:an phase. 
The Valenti.atn deposits here axe !B.. '2r5,I--(JO m in thiclmess. 

The W€IIllockiarn is l'~pireS€iI1Jted by black. calcall'ioous g!l'aptoUte-lbeax­
ing ,shales wdith calca;I'loous coooret!101IlS ID 1!he 'top !part. All the IWenloCilclan 
2lOIlles have !been found here, from the Cy.rtograptws msectus to C. IUlIlld.­
greni IC':DomczY'k 1962a), with a tota;l 'thiclmess oif a. 70 metres. 

Irn the Lower LudLovian the type of sed:imentation il'esembles 'that 
in the Wenloclkian; the Igra!PtoUte faUlI1!B. reliably :i!n.dJi.cates the presence 
of 'Zlones worn. 'the GothograptUiS nassa throught the Sa,etograptus leiJnt­
waaxfiinensis (Tomc'zyk 19r62a,Teiller & KiowalczewlSki 191618). At the base 
'Of the Ludlovian there occur oOlive-coloOuxed C'alca,roous mudstones eonta­
min,g 1Jri1obites, pe1ecy[p'Ods and :bI"achiqpods I(TomCZ)1lkowa H~5'8i). The total 
thiiokness od: the LDwer Ludlovian complex is a. l,6(}-180 metres. 

An abrupt change iJn thesedirnents sets iJn above the mudstolne com­
plex: a greywa~e-silty . series makes ~ts ~a'rance and dev,el'OPs as 
a !thick oDmplex, Iby CzarIlloclki (1'919a) called the iNiewachl6w greywac!kes. 
In their lorw'er !IJaIl"t they a.re cong1omeraticor eoarse-grailIl·ed, while up-

3 
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wands they ,grade mto fi.ner.,gramed depOlSits 'with shale in'tercalations. 
In the CtOlIllglomera'tic part, fragments af lother sedimentary rocks as well 
as the detritus 'Of extrusive rocIks are faiIrly oorn.man. The fauna here is 
very meagre a!Illd ipoor,ly pa-esel"V'ed. The thiclmess of the series ranges 
fr:om 300 to 1,30:0 m; stratigraphica'liy it cOl'lr~ds t'O a la~ge prurt 'Of 
the WykWzyszOw series in the !IlIQrr'!thern regiOlIl. 

I!Il'lhe iBanio sYfllCline, diabases irntersectiJng vrurd!ous Igraptolite z0-

nes occUlr art; the bouJndary of the ~raptolithic muldLstones 'and the Niewach­
lOw ,greywaokes. They have Ibeen traced, in both lirnlbs of the Barldo syn­
eline; their thiciknEEs ra:nges from ,12\-215 m (lRyjka 195"7, KOWla.lc~ewski 
196&). At some poilnts ,we are even dealiJng With two veilns sepaxated by 
shales - the lower one is thickerthalrb the upper. Olastic Lower nevoniaJIl 
(?,Siegetni.a!n lor EmsialIl) deposits rest UJIloond:tormahly lOll the I~eywackes. 

The base of ihe SiluT!iatn in the lKielce TegiQIl does not always repre­
sent the Valentian, .onJy here and there lit begins 'With the Wetn'loclkian. 
As a rule it. rests IOn vaxiO!US members of 'the Ordovicialn. In some' places 
the Silurian deposits wedge mto OambrialIl Qr ornoviaian sedimen:m amid 
form thrust f'Olds (C'zaJI'lnoclki 1'950). It :is also !IloteW\or!thy thart:, in: the we-' 
stem part of the Kieloe regdiQn, 'the SHurialIl is ~etpresem:ted. by more fTag­
m€fIltaxy !p[lofiles and its tota'l thJickn,ess 'iIs consideralbly less than in the 
east. This is a!p!pIi:calble iJn. a large measu're ot the ga-eywacike c'Olll!Plex., 

In the Kielce ;regiQIIl rthe SHUiriam.: deposits a~e characteri.ired, IIlOt orrly , 
by greater di'\fie:rsity of the development and ib~gger stratigraphic lacunae 
thaln those i.n th'e Lysog6ry region :but they aJre ma:riked1y more distuIibed~ 
too, and moreover, UIIlcoruformaJbly underlie the Lower lDervlQlnialn. This 
would dindicate diiffel'l€fIlces ID 'their 'evolurtiOlIl amd sb:Ionger tectollllic ac'ti- ' 
vi'ty as COlll!P~ed 'With the regl10n 'Of Lysog6ry. The development ofth'e' 
Lower Valentian deposits i1nthe Kielce regiioln was s1manJgly affected by 
the Taooniam phase w!hilethe rwtholeof 'the iSItlwrilB.ln 1Wa/S fiOlded dwring 
the Arde!OOJialIl !phase Qf ,the Caledon1iam. Ol1Qgerny. This ils IiJnIcfuecUy ref1.oot­
ed in the WyrdrzY'sz6w alIlld RzepiJn series farther lIlorth. 

Outside. of the Holy Oross Mts. foUr Silmiam. occurrence areas all"e, 
known in tlle !Ilmth 'and the south. Irn the !Ilorth 'they halV'e been fQUlIld :in. 
the Bronlkowtioe and Wy:dJrzysz6w folds, at Ithe locality C2Jerwona G6ra,. 
while iJn the :south they harve J:>een eIlOOUIll!tered ilnthe ~za f'Old. 

The hliighest parts .of the Wy.dIDzyszOw series, partly a'lso ,the RZiepin 
seriers, crop ,out im the Br:ornJlrowice f'Old. AJn· abundant f!auna has been. 
yieLded by these two seTies. 

In the 'WydJrzyszOw fold thel"e are the same straltiigraphic memberS 
with a!Il equally albuIlldant fauna. Moreover, th'e two f'O~ds ar,e chaxaC'teriz­
ed by il'ather cQmpl'iCla1ied tectpiIllics ,eXlpressed iby numerous faults and 
C'OIIlIPTesSiJonS. ' 

At Ozerwona Gbra, 'the uppemnost members of 'the RzepiJn series as 
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well as f'ragments oif the Ged:iruni:an, emerge within the Triassic. The tec­
tonics there have iIlt01; as yet !beell1 accura1tely worlked Qut. 

In the south, the iSilUJrian deposits alre 1I10t the I()lI1ly OIlJeiS found in 
the Z:brza fold, where blac!k silic~ous shales with clay ilnterca'laltlioIls occur 
nearelI'to the base. The g'r~to1ite failIDa reasOilla~bly suggests the presence 
of zones f.rom the A!kidograptus acumilnatus to the IPristiiograptuSl gre­
gall'ius. On these,iIIl teotonic 0OII1tact, rest ~raptolithic shales of the upper­
most Val'entian and lI1ealI'ly an the ZOll1es lof 'theWenlockian .. Ludlovian 
depJOSits have iIl'ot been f'OUllld. The whole Sliluriam. is strOlI1!gly disturbed 
and intocse<:tediby numerous faults. Compressions and r'efoldings are 
noted, too. 

The Sudetes Mts. 

In the Sudetes, Silurian depOsits are mown since long ago, amid they 
have attracted the attention of II1rumel"OUS geologists '~Dathe 1904; Bederke 
19124; DahLgrun & Finck'h 1:91214; 'Fiinc!kh 191312; Flnckh, lMeisteiI', Fischer & 
Bederke 194'21; Oberc 195,3, 19157; MaUInoWSka 195'5; 'Tener 1960b, c, 1'9·62b). 
In the Bardo Mts., the Silurian helongs to those members of 'the older 
Palooroic ,rocikB wlrich ha;ve not i1IDde!1gone metamanphic cha!l1ges _ and, 
therefore, co!l1tain a fauna that is · am. exceUoot and l"elialble age matrlker. 
In the iKac'zawa 'Mts., on the 'Other hand, the iSilurian is metam011P'hosed. 
and the fossils it yi'elds are usually very !poorly preserved, limpecling the 
correct determinaJtioIn of the sequence of bedJs. 

The Bardo Mts., 

Si:lurian deposits occur here only iIIl a very few outcTiOlps atnd alI'e 
strolIligly dlstur!bed. The two best outcrqps arr-e the Zdan,6w ipriOfHe and 
that 'in Mt. :LQPianlka near ·Wilcza. At Zdan6w, Vailentian, Wenlocikian 
aoo Ludloviarn deposits are well paleontologica:lly defdlIled; at Mt. :Lqpian.­
ka only the Valen:tiaIIl and 'the Wetnloc!kian leMalinowska '19515; Teller 196tOb, 
H}f)12!b). Ln the other profiles only iiragments of the va!rious members of 
this :system arr-e ,oIbserva1J1e. 

The Val€!l'ltiam. i:s deve101ped at 'the ibase 'as a basic cooglomerate a. 
0.5 m thick, '0111 which rest variegated clay shales grad:iIng upwaJrds ilnOO 
'black lydrtes with laye~ up 'to 410 cm 'thic!k. These layers thJID <out ,to the 

. top and are finely iute.rcailated by !blaclk clay shales hearing a verylbadly 
preserv:ed ,g.rapOOlite failIDa. The lydirtes are ,overlain by siliceous shales 
interbedded. with clay shales, and 'thm lydite laminae. Phosphorite CO!Il­

Natio!l1s axe f.requetnt. ,zones from the !MionogI'la!J?tus sed/gwic!ki to the Spi­
r-ogrr-aptus spiralis ' axe iWell deiiJn.ed. It is hamdly possiJble to determ:iJne 
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the true 'tlrilckness of the Valentlian because thepl'(jfiles are strongly tee­
tomcally diisturbed, hut iPTOIbably it varies from 17 to 2J5 me1;r:es. 

The W€lnilookialn is , repre9€1Illteci chiefly !by 'black clay shaleS, im.,1;er­
bedded. W±th blaclk ' siliceous shales. Gr-een siliceous !UIIld:ossiltferous shaies 
are SUlbordtiJnate and so aTe the ilntercalatiolIl's of ibl'lOWlIl twffites, from a few 
to some 35 cm im.fuiclk!ness. ' 'J.1he :graptolite !fauna here im.dicates the 
presence of '00IleS from the CY1"togrS!ptus m'lllreihisani to C. :lU1Il1dgreru. The 
tota~ thiClkJness otf the Wen10cikirun does not exceed 2i() metres. 

The Ludlovirunexihiibits strolIlJg,er ' :litho[qgical diilflferen11iatiron. Tt is 
develqped a!S gJl'een, 'yello1w lor !blaclk, often siliceous, Sha:1es. The fauna 
isra'ther meagre alIlid deftn,es only the :lower oones :iJncludmg the Lobo­
graptus scan:icus pall'ascamcus :zane. UlIllilkethe lower' members, the stra­
t1grap!hy of the LudLovIialIl has not been fully claritfied, lail'1gely owilIllg 
to the iIn,tricate' tectonics iIn this ao:"ea. 

Other ~rBjp,tol'i!tes 'have 'also Ibeen obtamed from. lthe 6a:l'Ido ;Mts. Uil'litil 
rec'eIIl'tly they have ,been rega'rded as the )ToOUlIlgest lones aIIld , im.dicat:ilIllg 

, th'etop of ·the Silurirun. 'TIhey are Monograptus praehercynicus Jaeger, 
Mcmograptus microdon silesicus ,Jaeger i(cf.Jae.ger 1.!~59), M. cf. hemiodon 

:'J~eger amd M. hercyrn.icus iPertner(cf. TeHer 1!960c). Alt jpIleSeIlit these forms 
have 'been referred to the GediJntn.ian aIIlId this has additi~onally oomjplicated 
the stra:tigraphy of 'the Uwer Silurilrun in ihls l"egiolIl. 

The Kaczawa Mts. 

. . IIIl this aa:-oo the Silu:rtian ]S stl'long1y fiolded and displays 'l'ather 
Mg'h metamorphism causeid ,by oroogenic lPl'ocesses. The fauna, maiJn:ly gra­
ptoliilhic, is im.adequately jpl"eserved. It !is kIoowin:£rom a very few sites · 
only,a:-eporteid :in !papers Iby J.erzmailski (19i5:5) aIIlid. KartrliaS (196Gi) hut ·it 
has al10wed to de:flilne the Lower and the UiP!P€T Sil'Ull'irun. 

'The Va:l€lIl.tian 'is developed as lydites and silic,oou'S sha'les COIIlta'iln:ilng 
sulbordinate inte!rcalatilOIlS of clay shales. ,The :zones identified here a'l'e 
those from the IDemirastrites OOrwolutus to the Sipirograp'tus ~iralis (Kor-

. naB 1963!). The loweSt; iSlilu.rirun lZoneS have lIlot so faT !been defined but 
it :is 'l'eas<maJble to su;ppose here the !pl"esance of deposits representing the 
lowest Valmtirun,. 

The .W€IIlI10Clkirun is siminall"ly c'haracteriwd 'by siliceous alIld silicoous­
-day shales bearilIl,ga Igraptolite faUDJaw'ihich im.dic'artes the iPl'IeselIl(!e of 
all the WetnlocO:cian 'mIles. The 'th'iciklneSses IOf the Valentianand Wenloc­
kialIl her·e have nor!; ibe'e!Il idetermim.·ed'OlWiIng to ·the fragmelIltary lIlature 
of the ~o:fliles a!Ild the s1IDOllig foLcMng of beds. 

'The yOUlIligest iSi'lUTirun me,mibers 1P1'obaibly occur in the western paTlt 
of the Kacmwa 'Mts., but OIIlly the Neodiversograptus lIlilssonizone (Jae-
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get ,' 1964a, Ib) has so far beelIl identified here. In lithology the LudlovialIl 
deposits do not differ tfuom. the ulIlderlyiJng WeIi!lOOkiam tOIl'e. 

MonagTaptus hercynicus iPern.·er which, as has aLready been mentio­
ned, ,represents the Geld.ilnlIliam, was found ,by Jaeger 1(196I4a, b) 8. 

BOlth the lower amd th'e U!pP€T pairts of Silurian deposits from the 
Baroo and the Kaczruwa Mts. !resemible closely in. liithology, du,ooring dis­
tinctly Nom other Polish Iregioos alT·eady descrilbed. 'In its small 'thiclkness, 
not exceeding 100 m and <iln a specific type of devel'qpmsnt, the Silu.rialIl 
deposrtis here seem toresemhl1e more closely some aTeaS oU1ts-ide of, flIoland 
tham any Iregi'OIn in PoliiSh tenriotory. 

THE POtLllSH SlILUR'LAN GlRALP'I1O[jIrI'E ZONES . 
Genera~ remarks 

The bimtratigraphy O[ Siluxian daposi:~ is based ch1efly on ga-arpto­
lites. This g:roup ,offossilJs shows a strong specific am generic d'ifr.ferelIl1Jia­
titOln, occurs im. great ,:masses in therociks, aiIld ,has a wide ,g·oogra!phioa.J dis­
tTrbutton:These alre all conditiOlIlS faJVlOUI'able to correlatiOlIl. with ,other 
pro<fi1es. 

'The fiTSt stamdard c1assiflication, based only on the abov·e groUIP of 
fossils, was ,ch'awlIl '\liP Iby iEltles 1(1'900) .:for the LudlolVian, Iby ,WIOOd 1(l900) 
f.or tthe iWetn1!ookiBlI1 andi .by both these authors f.orthe whole SilurialIl 
(Elles & Wood 1913~. In the latter work, 21 ,grarptolite7JOnes were dis­
trogu'ished im the SlLurian. Out of these 10 characterize the Va,lentialI1, 6 
the Wenlocki~lIl, utIle LudLOIViam. Thi:s sulbdivilsi!OIl has been accepted . by 
the majority o!f ~atigr.ap'hers dealing with the iSiluxiam ·biostraltig.rarphy. 

As studies progressed, the above clasSifica'tian was ,extended 'to inclu.;. 
de a much ,greater numlber otf 19I'aprolite 'zones" !particularly so in the 
Ludlovian. One of the ~easons is the' !fact that in Great . Britailn the 
grarptolite fades ends lWith the SaetograiPtus leilI1tlwaro:mensis zone while 
on the Continent it persisted much lon!ger, in places readhing even to the 
Lower iDevonialIl. 

Studies on the SHurian graptoliite faunas on the IContinent ikelpt pace 
with those in Grr-eat Britam, h:ut 'their developmetnt valriedin the dirfferent 
countries. They developed. !fiJrst aII1Id foremost in Czee'hoslavaikia thamkls to 
the rwOlI'lks of Barramide (1'8150) alI1d Perner 1~1819i71),also PenneI' &Kooym 
(19'19), im. the thliTti€soontinued.by BouCek alIld iPfilbyl.The two last na-

8 Jaege[" 'has revised 90me old marter:al, probably found by .Pe.ek in 1865 BIIld 
which is n.ow preSe.rv~d in tJhe oolle,oti.ons <l'f the Nat'lllraJ Hisoory .!M'useum at GOI'litz. 
They .come :f.rom the MiIlJway cut near IJubam. . 
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med au:tho~s hav'e presented m their iPulblications (e.g. Boucek l'9':Ua, b, c, 
H},a'2, 19133, H}153, 19i60a, b; PfiJbyl 1940a, 'b, HM:1a,lb, 19'4'2a, b, 1943, 1948, 
19'57) a much mOire comprehensive strattgraphic IdiNisioo IQf the Silurian 
from the Barrandian area moo graiP'tolite ,zones than that worlked out in 
Great iBritailIl. 

Pi"i!byl differentiated" 1'5 '00IlieS in the Valen:1fum· lbut he does iIJJOt dis­
tiln,guish the three lowest ones, i.le.· Alkildograptus asc,ensu:s, lA. acumina tus 
and Orthograptus vesiculosus. A more complete descriPtion is ,given by 
Bouc.e!k (195'3) whlQ distin;gu'isb!es 15 Valentiafn. roues as well as a number 
of SUibZOlIl:es ood !beds. He justifies 'this suibdivision !by the iPresenc'e either 
od: new species IQr Iby the con.cenfIDatiolIl IOf one form iIIl a defilnlite strati­
graphic pos'i!tilOln.· M()Ireover, ;thalt author aJSC!l'ihes a' Ig'reat llnjportance to 
the evolutiona['y stages of the Valentiatn grapwlite fauna ~BouCek 196(}b). 
The djfference between the subdivision of Pi1i!byl l(i1tM8~ ,aJIld that of 
Boucek 1(1953) OOIIlsiists in that the latter author distilIlJguishes three lower­
most rones. If this is taken, 1into accoUlIlt 'iln lPi"ilbyl's [(l'94!B} 'SubdiviSion, 
the ll1iumber of ihis rones will iInorease to eighteen. 

WithilIl the Wenlodkian deposits Bou'cek 1(19313) diJs1llin,guishes 11 2lcr 

nes, mOISt of them !based on cycrtogra.ptids, but his papers iPublished !in 
1900. atnd 119160b m€lIlltkm li2 ;:lJOIles. The same number is mentioned 'by 
Pfibyl (1'948) and it iJnC!l"easesto 13 when Homy 1~1'91(2) places the Gotho­
graptus n.assa zone:ilIl the IWeruocikiiaJIl. 

Silnce gra!P'toUte:s younger 'than the ISaetograJptus l,einltwall'!dinensis 
ZOlD!e naive Ibeen identified in the Ba:rrandialIl arrea, the Ludlovian stage is 
very accuraWly subdivided by ipfiJbyl,(1941a, 'b) aIl1Jd iBo'Uook {1916Q,b), a,l-so 

. by HQrny (1916~). Iin the BaaTaID!C1d.atn a'rea these authors distilIlJguish as 
many as 14:lJOIles, out of which the 3 )/immgest ones lIl'OW certainly repre­
S€iIltt the GediilnlI1:ialll. The divisiorn of the LudlovialIl: f.rom the Balrrandian 
alI'ea iiinto 'zones has Illotas yet been Ifully c1alrified, ISO that ,further modifi­
cations :are lIlot excluded, as may i.a. he !SUpposed f.rom the Pollish profiles. 
The qlUestiJon arises whether 'the· whole division of the ISilurian, vaTyilng 
with 'the Czechoolovalkian · authors, is OOIl"r€Ct and whether the zones that 
have !boon distirnguished by them are Il"eally iiIIldex horizOIlIS as is cUl"rently 
accepted. 

The progJ.'ess of sturdires onth,e strati;graphy alIld !graptoli!te fauna iIIl 
Polanld started'some ten yeaTlSago. RegretfuUy, a full desCription 'Of the 
SHurianfaruna,-particulaJrly' of the VaJ.eIl'tialIlaJIld the W€IIl1ookialn, has IllOt 
as yet bean wo~ed out in; spilte of the great albUlIlldarnce of materials. 
studies on the LudloviaJIl alDid [Piostludlovian deposits aTe slightly more 
advanced but 'ldkewise Il1iOt yet fully compl'eted. 

With a few exceptions Tomczylk (e.g. 1:9612a, 1968c) distinguishes in 
the ipoliSh Siluxfian the same zanesalS . those .of 'the Ozechos1ovakian 
authors; for the LudIOvialll he mentioned as many as '19 2lO1Iles, le. consi-
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.derably more. Papens iby thact author, howev,er, lack a more oomplete 
justilficatilOn of his swbdivisions, mOll"OOVer, the interpretation 'of the va­
,rious ZOIIle8 seems somewha,t aJI'lbrtrai!y, sometimes even inacc:wrate. 

The Slluriangrapt'Olite fauna, so far identified :iJn \PolaJD.o, is discus­
sed im. !the !present chapter. ISufiiilcient,evidemce is yielded'by lit to distin­
guish well defined ,gmptolite i2Jones, while those which the writer ,does 
ndt rega,rd as perif€Ctly ce:r1laiJn axe elimina'ted" though they had ;been pre-: 
viouslytn:troduced ilnt'O the literature. !Material from IOUtcropS or boreholes 
:invesUilgartied ,by the writer, as 'well as data from 'the ateratuxe,in some 
cases even UJ1!Pub}ished ilnformation lWere used as a ,basis in aJIl1alysiJng this 
problem. The :rones distinguished. fun PloliaJD.Jd , halVe been oompa1red with 
thoseestaiblished drn Czechoslovakia aJD.d GTeat Bri.ltaiJn.. 

Other IDul'qp€'an !profiles halVe ,been disregaroed in view 'Of their 
mostly iJn.complete development. Neither halVe profiles 1OU'1lSide of Ewrope 
beeri 6onsid€ll"ed, because 'Of 'their ,great distaalce and owing to the presemce 
of nUnleI'lOUS ,endem!ilc species !Which wlOuld obscure the picture here 
presented. 

The distiJn.cttcm of the Silwrian ,graptollite 'zones was based first and 
foremost iOIIl the 'gem.erally Ibilndilng ,ru1es,estaiblished by the Intematioo.al 
Suiboormnission on StrattigI"aJP'hic TeJ.'IIIlIDo1ogy 1{1'961). In that meani.ln.g 
this is the first comprehensive ooncept ,of a ~b:ios1ll'atigraph:ic dilVision. of 
the S'iluT'ilan ID !Boland, rbased on Igrap1lol'ites. 

A oomplete spedficatiiOlIl of the ISilru;riaJD.' ;grap'tolite fauna ,of . PlOland, 
so far identified, showing its vertical ra!IlJge wd the defilned zones, is 
gilVen 'in cha:rts, :separaitelJ.y foOr every stage. 

Valentian (Llandovery) 

By far the greatest pari of the Vialeri:tiaJIl daposits, hoth ,on the Pre­
cambrianand the IPaleo1!oi:c platf0NI:JS, as well a'S iJn. the Holy Oross Mts. 
a1"e clayey; ,suborldilIlately clayey-siliceous, marlYlOr ca,lcareous. The last 
.named type !is confiJn.ed to the Lower ValentialIl. aIIlid it is associated wilth 
the neritic zone of the Marury-8uwalild elevation. On the other hand, 
the predOIIl'iJnaln.ce of !the clayey-sHicoous sediments ischaractedstic ,of 
the !Sudetes. Im. theilr lower part there is a fairly thktk .series IOf lydites 
which grade upwairds iIIlto siliceous shal€S intel'lbedded 'by clarys.Marly 
and clastic deposits have been ifoUlIld sporadicaHy in some profiles and 
they occur ,only as ra'the:r thmiJn.:tercalations. Graptoliltes alfe the IPredo­
minan t, :in principle, the only faUlIla. The few ,bracmopods, trilObites and 
pelecypods, aTe ,of small stratigra{P'hic value . .An analysis of the graptolite 
faUlIla has led to the distilnCtiiOiIl ,of the fo}lowmg 'zones '(chart 4). 
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Akidograptus ascensus Zone 

Thiszane oOlll!PlieS ,with the requ:ilrem.ents fair alll ae:rorone allld it 
should ibe treated as the 'loweI'lIIlost one, begimtilllg the Silurialll pl'Iofile 
ID Poland. The followiing fotms OCCUT iIll the faUJIlal assemblage here: Aki­
dograptus ascensus i([Nich.), Diplograptus modestus modestus · Lapw., D. 
modestus dimitnutus Elles .& Wood, Glyptograptus persculptus (Salt.), 
Climacograptus medius Tomq., C. scalariS' norrhalis Lapw., C" scalaris 
miserabilis ·El1es & Wood. 

:All the 'above forms have also been iOUlIlJd ID 'the Ba~.MIldiatn a'rea 
~uc€lk 19153) and in Great Brlita'm I~vies 1929). This zone is, therefore 
well paleontologically defmed, atnd permits extensive cO'r,relation. 

Tomczyk (H}I6i2a, 19'618c) recqgni:zesthat Glyptograptus persculptus 
(SaH.),flOUJlld iIllthe profile of iborehole L~bor!k I1G-1 is cha~acteristilc of 
the low,ermost; SHurian mIle of tBolallld. In his qpDon. this :ftoml QCCUOC-S 

together with Climacograptus scalarls normalis Lapw. aIlld C. scalaris mi­
serabilis E'lles & 'Wood. The dilfferentiation 'Of this ;zone does [[lQt, however 
seem justifiable :because Glyptograptus persculptus l(lSalt.)is !lmoWltl djrom 
the uppermost Ol"dovician ([)ice~lograptus anoopsoone) atnd it occuns in 
PolillIld as weU as in Great Brita!iJn I~vies 1912'9), tQgetber: with Akido­
graptU's ascensu<s (Nich.) which does tnJOt· pass £roOm the QrdOV'iCialll. Glyp­
tograptus persculptus(Salt.l) is cited by ~lles and Wood {l'91!3) a'lso froOm 
the AikidogJraiptus acuminatus mIle, ·:aruI with aIIl mtemrogation Ina'rk even 
from the Orthograptus vesicuLosus rone. Thus it is a form rwl:i:th a' ,relati­
vely Igreat vertical ,x'oo,ge (from the . UIP,PeT Ordovicilalll Ito at least the 
AJridograptus acuminatus ZOne) aIlld it caJIl hardly !be reganled as atn IDdex 
fO!l"m of a!ll ind€!p€'.Ildent lowermost SilUJriooZ<lllle. The Olyp'tograptus ;per­
scu1Jptus ,zone is lliOt knowin iIn Oz.echoslovalkia, while Davies (19Q9) distiIn­
guli8hes it in Great BritaID. 

Akidograptus acuminatus Zone . 

This is a :mne faUiIlally well def:illled in. iPoland and Teadily dist1Jn-
. . 

guiSha'ble, moreover, it may be !l"egaTded as the equivaJen't of an acrozone. 
Atypical assemblage is iIlldica,ted ,by the folllowmg. forms: Akidograptus 
acuminatus {Nlich.), Diplograptus modestus modestus Lapw., D. modestus 
diminutusEH€S & Wood, Orthograptus mutabilis I~Elles & Wood), Clima";;. 
cograptus innotatus Nich., C. medius Tomq., C. scalaris normalis Lapw., 
C~ scalarismiserabilis EHes · & Wood, Pseudoclimacogr.aptus cf. hughesi 
(Nich.). Aa th~se ;forms are likewise iknQWIll r,rom an analogous zone in. 
the Barranid.iaJn a,rea ('Boucek HI'5I31), while iiln 'Greatt BritailIl ~Enes & Wood 
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1191i3) th'el'e occur, :mOIfiOO\11€lr, DimolT'phograptus confertus swantsoni: 
(Lapw.), D. elcmgatus ILaipW. and D. erectus Elles & Wood. 

The AIKddoograptus acumi!natuszone may he !r,eadHy correlated wtth. 
othe'r European !Pl'oii!1es. 

Orthograptus vesricu.losus Zone 

This ~one has been distinguished in lPoland Ion the basis of the' 
followmg assemblage: Diplograptus modestus modestus Lapw., D.mode­
stus diminutus Elles & iWioocI-, Orthograptus mutabilis i(EUes & Wood), 
O. vesiculosus l{\Nilcho1.), Cystograptus penna l(iHopIk.), Climacograptus in­
notatus (lNicho1.), C . . medius TOrtnq., C. rectangularis (Mc Coy), C. scalaris 
normalis ILapw., C. scalaris miserabilis EHes & Wood, Pseudoclimacograp­
tus hughesi 1(lNilch()l1.), P. retroversus (Bulman & Ricka.l1ds), Dimorphograp­
tus confertus confertus ~icho1.), D. confertus swantsoni ~Lapw.), Rhapido­
graptus toernquisti !(EIles & 'Wood), Pernerograptus revolutus (Kurcik). 

The above assemblalge is lilkewise c'harracteristic of an analogous zone 
in the Bail'Il'andian 'area I~UOelk 191)3) am. in <Great IBdtaiIn (ElIes & Wood 
19113). As lPl"esented above it should ,be treated as the acrooOllle of Ortho-
graptus vesiculosus i(INicho1.). . .' 

!Be1:woon the zone AJkildogl1aptus acumiina'tus aIIlId OrthograptUlS vesi.­
cU'losus, Tomc:zylk (1962a, 1'96'8c) !places the [)iplo:graptus modestus su\b­
zan·e. This farm is !k!now:n ID iPoland oodin the BaTroodiaJIl aJrea {Boucek 
19t53~ fl"OIn 'the Aikidograptus ascensUlS . !to the OrthoglraptUIS vesiculosus 
zone; in Great Britain (Elles & Wood 19113~ f.rom the Aikidograptus ascen­
BUS to the !Prlstiog,raptUs cyphuszane. !in the Barrandialllarea, thlis subzone 
is lOOt distin)gU'ished by Bioue·elk (191513) oir Homy 1(1'9612), while in EIIlgland 
it wasdif.ferentiat€d a!s aIIlmelPenid€!I1t !SUlbrone and placed above .Alkide­
gra)pius acurililna,tus by Jones (HI'21). On the ,other hatnid.,EUes and Wood 
(1'9.13) ll'~aTd ,as <me zone the Orthograpitus vesicu10sus andD~pl'o:g.raptus 
modestUs 'zones. In 'the diviSiOn ofCUIl'tiS {HII61) the za.ne [)ipl'OgIl'aptus 
mooestUlS is Tea>hiced Iby; theiMonog<raptus ataiVuS 'ZOiIle, theOrthograptus 
vesicul'Osus :zone 'by the ·l\/.LonQgraiptUlS ,acmacesoone. Iin. what rules a're 
COIIlcertned, the Diplograptus mOidestws Sulbrone does 'IlIOt compley with 
any requiTements lWarranting its ddfferentia-ticm, hence, the palesent writer 
does not distinguiSh it in 'the Piolish Va'leritiail profile. 

Pristiograptus cyphus Zone 

In Poland this ,z'one belongs to those faiUlIlalIy' well defined. l't is 
cha'racterized Iby numerous fur.ms COImIlon to the Ba'l"I"andiaIil a;rea <(Bou­
cek 1953) ,and ·to Grea1t Britain. I{EUes & Wood 1913, J,ooes 19'21:) wher·e it 
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is k!nOWln, !tOO. Its index assemblage canta!ilns: Cystograptus penna ~Hopk.), 
Climacograptus innotatus iNichol., C. medius Tfumq., C. rectangularis (Mc 
Coy), C .. scalaris normaUs Lapw., C. scalaris miserabilis IElles & Wood, 
Pseudoclimacograptus hugheSJi l(lNichol.), P. retroversus ,~Bulman & ruJc~_ 

!kaTds), Rhapidograptus toernquisti I(Elles & Wood), Pernerogroptus revo­
,lutus revolutus (KiUxck) , P. revolutus austerus I{Tomq.), Pristiograptus 
acinaces (TOmq.), P. atavus (JrOIIles), P. concinnus ~.i), P. cyphus 
(Lapw.), P. sanderscmi Lapw. Its characteriJSltic feature is. the· appeatr'ance 
of the first pristiograptids among rwhich Pristiograptus cyphus (Lapw.) is 
aID. index form complying with the requiremenl1:s ror aID acrooon.e. 

Pristiograptus gregarius Zone 

In. ;p.oland this zone may Ibedistin.guishedon its index form as well 
as on. the whole asserrilblage, hut its ~a'l'atiion. into swbwnes, as !\Vas done 
by Elles & Wood .(1913), is hardly possiJble.Toomczy'k 1(1962a, 196&) postu­
lates the presence of two lSu:b2Jones,. i.e. nemi<rastrites fimbriatus amid 
Demiirastrites triangulatus. Aibove these he places PristiograptulS gre­
garius as an independent wn,e. ISuch an mt·erpreta:1liIoiit does not, h:owever, 
seem correct, because these two suibrones are embrnced by the Pristio­
graptus ·g.rega·riusw.ne and do not oonstitute :independent un.derlying 
subzones. 

In Czechoslovakia, ffibyl i(I948J)r Teplaces the swbwnes by three 
zones: DemiTastrtrtes pectilllratus (acoording 'to iPfilbyl & Miilnch, 1942, De­
mirastrites pectinatus Richter is a :synonym of Graptolites fimbriatus 
Nicholso!n), DemiTastri1:es trialllrgulatu'S amid Rastrites aJIlproximatus, wit­
hout distiJnlguishimg the IPristiograp:t;UJs gz:>egarius Imne.Onthe rOther hand, 
Bouceik (1963;) mentions the DemiJrastri!tes pectiInatus alIld the Demilra­
strites pribyli ·zones. At the :base of the frOrmer he /places the Demirastri­
tes triangulatus (H'a,I1k.) !bed. IIll a brief dialglnosis of the species Demira­
strites pribyli, Bouceik 1{19153, p. H} states that it closely resembles D. 
triangulatus (Hark.), the OIIlly observalble dif·fer:ence :bemg a more arcua:te 
rhabdosome anld more widely spaced thecae which nwer ooollesce at the 
base. Even these slight diff.errences, however, must Taise doubts as to the 
correctness of the ooeatian of ~ new species and its use as an index fOrm 
of a .zone whiCh is supposed to 'replace the D. triOOigulatus subzon.e. On 
the other hand, Bouce!k i(19i5'3) cites the presence 10£ !rlIUlllerous represen­
ta'tiV'es of Demirastrites triangulatus I(Ha:rik.) kiom the Pristirograptus 
gregarius zon,e. 

In a later paper l(IBoucek '196Ob), the 'bed. oontaining D .. triangulatus 
(Hark.) is raised 1:0 the tr'ank of a l 'WIne, while the P. 'gregalrius ,zone !is !Rot 
distinguished, similarly as in pr±byl (H~418). 
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Curtis 1(1'9161) replaoes the P. gI"legalrius wne Iby Ithe 'MonQgraptus 
tri8JO.,gula:tws, Diplograptus mag,n:us aIIlId l\1iono~ra;ptus leptotheca :rones. 
Thus the' problem of the PriStiograptus gregaJrius Ziane is not yet 
accurately defiIn€d either iIn the !P'Olish !profile or ,eLsewhere. The Wiri'ter's 
analysis .of materials (fl'ieller U)l6;7:) tftrom sev,era,l lbor€'holes ID the eastern 
part of the Perilbaltic depressi.onhas re:l'ialbly iingicated that the Pristio­
g.raptus .'gre,garius ,zone itself is easily distmguishaible. M'Oreover, the 
presence of two lower suib,zlon'es: DemiTastrites ,fimbriatws and Demira-, 
strites trian,gulatus may ibe reasonahly supposed. A:t present, howe'Ver, 
theiir s~ratiolIl lacks acoUlracy, aUh.ough :both these f()lrms are characte­
rized by an extremely nanrow ViE!'l'tical range. Iln view of the uncertam 
position in the Polish profHe of index . forms .of the SUIbZiOllleS, it ' seems 
sa,fer to distilIlgulish only the <:8ristiogralptus grega!ri.uiSwne, without 
sepruratmg it ID'to subzaoes. 

The foll'Owinlg assemblag.e ha,s been distilIlguished in IPol'aIIld: Glypto­
graptus tamariscus i([Nichol.), Petalograptus minor Elles, P. ovatoelongatus 
(Kurc!k), P. palmeus i(IBaT-x.), Climacograptus rectangularis ~McCoy), C. 
,scalaris normalis LaiPw., C. scalaris miserabilis Elles & Wood, Pseudocli­
macograptus hugheSli l(1Nichol.), P. retroversus I~Bu'lman & Riclka<rds), Rha­
pidograptus toernquisti I(EHes'& Wood), Monograptus communis Lrupw., 
M. clingani «Crurruth.), Diversograptus capillaris I(Ca'ITllth.), Ra;strites 
approximatus geinitzi Tomq., R. longispinus lPell'Iler, R. peregrinus BaN., 
Demirastrites d.enticulatus l(Tomq.), D. fimbriatus i(Nichol.), D. pectinatus 
(R'ichter), D. triangulatus (Hark), Pristiograptus cancinnus {Lapw.}, P., 
gregarius I(LapW.I), P . sandersoni i(lLaJpw.). 

Demirastrites convolutus Zone 

Ln the Silurian !profile of Poland this zone is not weB defined Ibeca­
use iiB index species has not as yet ibeen. fOUlIld. 

In the BaT,raind!ilan, area (Boucek 1'915~, 1960b; IPfilbyl 1948;), simiLa'l"1y 
.as ID Great BritaliJIll l(iEUes &WlOOd 1913), this 'ZiOlllJe is well developed. Bou­
ce/k '(11)00) has even distilnguished at its base a bed: with · Mooograptus 
millepeda !(!Mc 'Coy) aM tW'O overlyiIng subrones: IPiristiQgrarptus leptothec'a 
and Pcla·lograptus folium. In 1'96 Ob, howe<ver, thalt au!thOlI' mentilOIlS only 
two swb201Il€S. En: Q-ea't Britain ,~EUes & Wi00d1913) dn the top of the 
DemiJrastrit.esc<mVOlutus oone, there is a bed ·with Cephalograptus cometa 
(Geinitz). 

Too the species Cephalograptus cometa I~Geinitz) TomC'zylk (UJi612!ll, 
lOO8e) assiglrus the il"anlk 'Of atn index form of the ZiOIIlIe :bearlng that name. 
This Spedies actuaUy <OCCUll'S iin the tqp tOf a !Il'OlIl..,gr<ap'tolite layer lbetween 
the !8rimograptus gregarius and MOIIl;'Ograjptus sedgwioki mIles (borehole . 
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Zawada 1), Le. of a la,yeT ,which is the stra1tigraphiC equivalent oOf the 
Demill"aStrites catllVolutus roIle. 

I!n GreatiBritatin, Cephalograptus ccrmeta ~G€mrtz) characterizes als() 
the top of 'that zone ood in this resp€Ct it resembles the Polish profille. 
In 'Czechoslovakia the 'C. OOmei;azone is · urnlkmOwin lbecause this ful'm is 
iiIlcluded in the index assemblage of the DemiTalSmi:tes oonvolU'tus ZOIlle. 

In the wrti.ter':s opinl'i.iOtn the absence in Poland 'Of Demirastrites 
convolutus i(IKurclk) should not impede the distinction oOf the zone, ibeca~ 
use iIIl the PoOlish profiles there tOCCUTS a layer which is itsstratigraphic 
equdlvalent aoo :in whose top C. cometa i(lGeiiJnitz) is preseni1:. On 'the other 
hand, the 8e'paIl'&tiiotn 'by T()mczyik of the C. oometazone does not seem. 
justifiable because in 'Other profiles this f!O!rm as a rule cha'racterizes the 
top paTt .of the Demirastriltes ciOlIlJvolutus ZOIlle. 

The assembla,ge so fax repocted fTom 'the Folish ID. OOIIl'V'olutus ZOIlle 
is very meagre. It oon:tailIls theiol'1J01wing fo.r,ms: Cephalogrd.ptus cOO'lieta 
(GeiJnitz) , Petalograptus palmeus (Ball'r.) , Pseudoclimacograptus hughesi 
(Nichol.) , Monograptuscf. leptotheca Lapw.; Rastrites , approximatus 
Penner, R. distans Lapw., R. jugax Ba'l'r;, R. peregrinus Barx.,Pristio­
graptus jaculum ~Lapw.), P., nudus (La:pw.). 

Monograptus sedgwicki Zone 

This is one 'of :the 'well defined :zonesID iPIOland and it may be 
regalned as the equivaletnt of the acrozane of the dndex form whose 
vertical ralIlige is restricted to that l2lone. iMoTeover, it can lbe .readily 
oorrelated hoth with ICrecl1oslovalkia I~Celk 1953, 1'960b), Great Britam 
(EHes & Wood 19'm, JIQIll,e8 1192111) and oOther regiO!IlS." The.great a'bu:ndaInce 
of the genus Rastrites does not facilitalte !its differentia·Uan. The chatrac­
teristic assemblage of this 7lone is as follows: Petalograptus palmeus 
('Bar.r.') , P. tentHs {Ban.), Pse'UdoclimacograptushUighesi (\Nichol.), Mono­
graptus maTri Pemer, M. sedgwicki . i(lPtortl.), Rastrites appraximatus 
Pemer, R . . distans Lapw., R.. fugax Barr., R.. ~innaei Ba,rr., R. maximU$: 
(CaI"l'Uth.), R., peregtinus Barr., Pristiograptus jaculum (Lapw.), .P. nuduS' 
(JLapw.) • 

. Rastriteslinnae.i Zone 

'In the Sliil1liI'lianJ profile oflP<>land this zone is diBtiJIllguished with 
some' d.ifficulty. By TQmozyk ~19'62a) it is ,distinguished .olllly .withilIl :the 
eastern part "a.f the Peribaltic depression, while in his . last !paper (lOO:8c) 

. he suggests thalt Rastrites ma~imus I(Call'ruth.) is its chalracteristic fOm1; 



THE SilLURIAN B,!,QSTRAT.IGRAPHY OF POLAND 435 

too. BouCek 1{19'513) distinguishes two sulboones withiin the Rastrites limlmllei 
.zone: Peta,lqgraptus palmeus as the lower and lP.etalograptus hispalnicus 
as the upper one. In 1:9'60, .only one Z<llIle, that Of IRrastrites li!nmaei, ,is dif­
fere!Il;1iiIated. hythe 8'bove author. Htonn,y's {HH~2) differentiation lis alnalo­
gous and 1!hus the twoaJU thors ,go haok to IPriJbyl's conc'ept ICl94'8). 

Elles amd ,Wood (1'91'3) do lOOt men:tion that 'zone a tall, though its 
chaa:acterdstic · farm is ikmmvtn in IGreat !BritailIl a'lTeady dirom the M. sed­
gwiclrioone. J<lnes 0'91211) 'on the other hamd, suggests the wn,e Monograp­
tus hallii as ,aJIlequival'emt of the RalSUrites lma,eil 'zone. eurUs (1961) 
accepts · Jcmes lPl'OpositiOtn !but aibove the M. haUi {Bar.r J) :ron.e he distin­
guishes and ilndetpenJd€lIlJt Rastrites maximus WIle. 

Im lPJOlalIld, Rastrites maximus (iCmruth.)amd R. linnaei Ba.:rr. ha'Ve 
be'en ,enooUlIl tered tog,ether hut in 'the loQ'werMonqgiralPtus- sedgwioki oone 
as well as lim. 'the up!per Spi.r>og,raptus 1Ju;r:ricru,latusZOlIle. Other species 
present ID, the assem!blage ,of the R. limma,ei 'zone also I{)CCU1' in the ISpiro­
graptus turricula tus 2lOIIle or pass ' fl"Om the 'UlIliderlyilng :WIIl€. Thffi'le a1'e 
others, however, wihich 8!PIPeatr " [or 'the fkst time :itn the Sjpimgraptus 

. tUTriculatus zone. iAmong ,these are: Monograptus po:ndus Lapw., M. prio­
don (BroIllIl), M., vele1S l(!Ridhter), M. exiguus (iNichol.), M. nodifer (Tornq.), 
M., runcinatus i(Lapw.). Hemc,e 'that !part .of the IPJ'lofile where R. linnaei 
Ba'l'I'. am.d R. maximus ~Carr:ruth.) oCC'I.Ll'togeth'€lr ID great lIlumlb~s" but 
where the f:Ol'!IllJS !IIletntioned albove as well' as Monogra,ptus sedgwicki 
,~Portl.) 'amd Spirog'1'aptus turriculatus turriculatus i(IBaT1'.) allle missilng, 
may be regartded as equi~alent of the R lilIllIlaei zOlIle. Not ilIl · every profile, 
however, a're the prevailimg oOlIlditilons so favlOumble, and them am. exact 
deifimiti<m O!f the R. limla'eioone may be imped,ed. It Should be. stressed 
too, that 'the index ,species does mot fulfill ,all the conditiloos requiTed to 

- regard thJis ZQ!Ile ,as an aCI'02JOIIle. Th!iJs veryspedes-does, however, ruttain 
its epibole withiln the accepted interval. 

The imdex assemblage here is: Petalograptus altissimus '(EUes & 
W,ood), . P. palmeus (Bax:r.), P. tenuis '(Ba.rr.), Psewdoclimacograptus hug­
hesi (Nichol.), P. u1lJdulatus CKurc!k) , Psewdoplegmatograptus obesus 
(Lapw.), Monograptus becki 1(!BaIT.), M., halli 1~Ba!rr.), M. marri Perner, 
Spirograptus planus i(Ba1l'l'.1) , S. turriculatus minor ICBarr.), Rastrites 
distans Lapw., R. fUgax Barr., R. linnaei Ba'l'I'., R. maximus (Car:ruth.), 
Pristiograptus jaculum ,(L-apw.), P. nudus (La.pw.) , P. variabilis (Perner). 

Spirograptus turriculatus Zone 

This :rone is ~estrided to 'the 'Vertical JralIlge of the i!ndex fOTm and 
it cam he readily defimed iIIl Poland. Neither are any difficulties enco­
untered :in: its cor,relation wifu other EUlropeaniPl'Ofiles, !because of the 
close similaTity in their 'assembLage. 
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Two SU,b2JOll.$ ha'¥e Ibeen distinguished here 'by Boucek 'Cl900). '!be 
lower one is iJndicated /by the iindex form, the UIJ!per one 'by Monograptus 
runcinatus (Lapw.). I'D 'a later paper o(Bouc€!k l'960b), hdwever only the 
rone 19 m€lIlrtlianed :by that author, similady as 'Was done by Hom;y ~}'002). 
From 'the !base 'Of the S. tu~riculatus rone, EHes & [Wood {191.3) mention 
a bed with Rastrites maximus I(CaIr,ru'th.). But this oap:ilnion lis not shaied 
either ,by JOIIlE!S (1'921:) IIlJOr /by ICwrtis 1(19161) who distilIlguish -only the 
S. tUTriculatus ZOIIle. 

The followmog species l()ICCur within the charactemStic a'ssembla'ge of 
thisrone: Petalograptus altissimus '(Elles & Wood), P. palmeus ~aTr.), 
P. tenuis (lBa:rr.), Pseud.oclimacograptus undulatus. ~KuicIk)., Pseudopleg- ' 
matograptus obesus l(lLapW.), Mcmograptus exiguus (iNichol.l), M. mam 
(~er), M. nodifer (T&mq.), M. pandusLapw., M. priodcm (BOOIIlIIl:), 
M. runcinatus {lLapw.), M. veles (Richter), Spirograptus flagellaris 
(Tomq.), S. planus /('Ball',r.), S. proteus 1{lBalTr.)j S., turriculatus ttirriculatus. 
(Ba:IT.), S. turriculatus minor I(IBa'IT.), Rastrites distans Lapw., R., fugax 
Bwr., R. linnae~ Barr., R. maximus (Carru~h.), Pristiograptus nwdus 
(l..aiPW.), P. variabilis I~Penner) . 

. Mcmograptus crispus Zone 

This 'zone is wndou/btedly defined in Poland !by its mdex form. It ·is 
a'Iso reltiatbly de:fiiIled in profiles of the BarralIlldian area(BowOe!k 1953) 

aiIld of Great l3:ri'tam (Ell-es & Wood 119113, JOIIl'es 1921, Owrtis 19161). A most 
characteristic feature of this zone is the complete albsence of the genus 
Rastrites, whose last repr:esetn:tatives .occur .in the 'UlOideTlying oone. The 
typical assem:blage contaillls: Petalograptus altissimus (E1!1es & Wood). 
P. tenuis (lBaIN.I), Pseudoplegmatograptus obesus \(ILapw.), Mcmograptus 
crispus fLapw.), M. exiguus (\Nic'hol.), M. marri 'Pevner, M., nodifer r(Tonnq.). 
M. pandus Lapw., M. priodon (IBronin), M. veles l(lRiircthoter), Spirograptu$ 
planus (:Barr.), S. proteus ~a,rr.), Pristiograptus nudus I(Lapw.). . 

Mcmoclimacis griestc:miensis Zcme 

This zone, simila:rlyars theUlIlderlyilIlg one, is r,earciily d!ilstingudsha,ble 
in the Upper Val€lIl:tian profi:le ,of PolaiIld, :beiiIllg indicated Iby:the vertical 
range of the index spedim. It is a·Iso well def.iJned in 'th,e BaTraiIldiain aTea 
(Bouceik 19153, 1:96{)1b; HOIl'IIly 1962) and in Great Brita:iln (Elles & Wood 
1913, Jones lool, Curtis 19fn). The graptoUte assem/blage is relatively 
poor Ibut g€iIlUS Petalograptus is missing altog,ether while !two new genera 
make -theix apiPearalllCe: Retiolites aiIlid Mc:moclimacis, .facilitatiiIllg its 
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defilnition. The typical assembla.ge contains il.a.: Pse~oplegmatograptus­
obes-us (Lapw.), Retiolites geinitzianus geinitzianu$ Ban., R. geinitzianus 
angustidens EIles & Wood, Monograptus marri lP.erner, M. nodifer 
.Fern'er, M. priodon !(lB'r<mn) , M. veles {lRichier), Monoclimacis griesto­
niensis «iNicol), ,Spirograptus fla,gellaris ,(,Tornq.), S. planus (Barr.), S. 
spiralis (Geilnitz), Prisrtiograptus nudus ,(iLapw.'). 

Spirograptus spiralis Zone 

Thiis ,2lone should ,be :regarded as the YO'Ull1!g'est one iIn the deposiits of 
the Polish Valoo:tia!n. It may be sep8.ll"ated irito two subrones: the lower. 
MOlIloclimacis crenulata and the upper, StomatogralPtus gTaIIldis. Tin the 
uppermOst Val€lIltian of ;POland the three following 'zon.es are dimtngu­
ished by TlQIInCzytk. f1'962a, 1'96&) :fIrom the bottom upwaros: Moooclimacis 
crelI1ula1la, SpiJr.ograptus spiiralis and ISroma.'tqgraptus .grandiis. This division 
is analogous with fua't of Bohemia iIIltroduced :by iBoucelk :(195'3). lIIl the 
tqp PaTt Of the Monoclimads ccr:8nulata rone this authoc has a'lso distiln­
guished. a 'lbed with Spirograptu~ curvus l()ManCk) ,and three lSuibwlIlesin 
the S!PIirqgreptus ~ira'l'iSrone. From, the :bottoinUipwaTldJs theya're~ 

MOIIlogTIap'tuslPacr:apriociolIl,iM. ,a!IlJg~s ,a!IlJd Monocli'lllacis g,eiJn,itzi.. At 
the 'base OIfthe Stomatograptus grandis zo.ne, moTeover, he distinguishes 
a ,bed with Monograptus proboscifol1"mis Boucetk. ,lIIl, a IPaper puiblished in 
1960ib iBouoek retained <QIIlly the three sUlbZlOIles of the S. ~iraUs :zone, 
while HOImY :(i1962) m€lIltiOlIl's the 'ZOIIl:es ,Only, omittmgthe suibZlOIl,es. 

In Grea't iBritailIl ~lles & W06d 1'913) the ValentialIl deposits end 
with the MOIIloclimac:iS cxelIlulata ZOIIle, though S. Spiralis '~GeiIIlitz) aIIld an 
assemlblag.el"esemiblilIl,g that tin CzechoslQlvaikia aIIld iPolalIlld have been 
rocognized in. several jpl"OfiJes. Stomatograptus graniLis (1Su.ess) dQes not 
occur in Great Brita.iin. The M. cr€!IlJulata:oone is tT-ea'ted ~by JOIIl'es (1921) 
as w,ell as iby Curtis (l9,61) as the yOUlIligest .one of 'the Val€lIl!tian. 

An 'analysis ,of the occurrence oi 'the particula'r species within the 
three 'zones of C71echoslovakia and 'PolalIl'd as well as within the iPTIOfile­
of Great BI-itailIl reasonably suggests that the 'Vertical,ra'Ilige oi such io'rms 
as Retiolites geinitzianus geinitzianus BaIT., R. geinitzianus angusti,dens 
El1es & 'Wood, Manograptus marri Perner, M., parapriod,on BouceR:, M. 
priodon ('BrolIllIl), M. veles ;~Richter), Monoclimacis vomerinus i(tNichol.). 
Spirograptus planus '('BaJ'il".:), S. spiralis (IGeiinrtz), and ,So tullbergi '(BouCelk) 
embraces all the 'thiree rones so fa'r distiJnguished 'by Tomczyk ,(li!~62a, 

196I8c). Hence, the IPresence of only .one of ,the IDOOtiOlIled ~ecies, ,or even 
of aU of them, ,impedes the oor:rec't detell"minatiOlIl of one of 'the three 
CiUI"l'elIltly accelPted zones; the S. S1,PiraUs .2lOIIle excepted. At !pl1es€lIlt" 

a corl'leC't defi!nitiOlIl'bf the 'MOIIliocli.macis cr€'llJulataZOlIle or oif the Stomato-
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,gTaptusgrandis zone caUsflOil' the iidentification lIlot only 'Of these two' 
lIndex speciies hut likewise of seV'eralother forms ,which occu~ exclusively 
in one of thelSe two zones ami are enCOUlIl'tered in the S. spiralis rone. IIIl 
the . a1bs€IIlce . Tr:om the !profile iof index species, aM the pr,es€lIlce 'Of other 
forms characterrzmg as assemblage iy1pjiOalof the three CUTl'€!Il.tly accepted 
.rones, a corn-ect definiiion of ()IIle of them is hall'ldly posS:i:ble. Therefol'e, 
the dismc'tlion lof only one Spirqgraptus spiralis 'Z'one with two sub zones: 
:Mo!llJOClimacis ooonu1ata aIIld Stomattog,raptus ,graJI1idis, seems more justi­
.~ialble. Such a divisiQn would, ,on the one iha!Ilid, elimilIlate possible mis­
inter:pretations, especially in :flragm.€IIltarr-y. !prafl!les, Ion the other hand it 
would facillitate correlation with other 'Eu1'Qpeam: IProfUes where the 
.situation is very much the same. This OOlIlc~t of the IS. spliralis zOIIle iIIl 
the U.p\peT Vale.ntiaJIl pr-oiile of tPolaiIlld may authoniZ'e its ,recognition as 
the equiva1e!Iltof aJIl aCI'102lonle, evelIl though the iIIldex form !irtse1f appeall"S 
already in the 'top PaIl't ,of the. M. Igriestoniiensi!S 'Z'one Ibut disa!P'Peam iIIl 
·the S.gramdis subwne. ' 

The gJl'Ia!ptolite assemblag,e typical of the ISpirQgraptus sp~ral!is WIle 

is asfoll<JIWs: Retiolites geinitzianus geinitzianus iBalrr., R. geinitzianus 
,angustidens Elles & Wood, Manograptus marri PeIID€!I', M., nodifer 
(Ttimq.) , M. parapriodon BouCeik, M. pTiodon (BI'IOIlIIl), M. sartorius 
,(Tomq.), MonocZimacis vomerinus l(jNichol.), Spirograptus planus ICBarr.), 
.s. spiralis ~GeiIIldJtz), S. tullbergi l~celk). 

Besides thooe just mentioned, fonns tY'pl.cal of the Monoclimacis 
orenu:lata su;bZOlne we: Monoclimacis crenuIata t{TOrDiq.), Diversograptus 
-capillaris pergracilis (iBouceik) , PTistiogmptus initial is KWste. For the 
Sto.matograptus gralIld~s suibzolIle the typical fOmlS a're: Stamatograptus 
:grandis grandis (Suess), S. grandis maior Boucetk, Monograptus probos­
-ciformis BouCelk, M. speciosus {TuUb.}, Monoclimacis geinitzi '(BouOelk), 
M. linnarssoni {Tullfb.), Cynograptus iapworthi . TuHb., Barrandeogroptus 
pulcheZZus ('Dul'iib.), aJIlld PTistiograptus largus 1(IPertner). 

The division of the Va1€1IltialIl d~ts of IPoland, here presented, is 
based madcly an fauna, . so f'ar iden:tified. 'Its elaboration has lIlot as yet 
been :u!Ildertaken, therefore., future mooilicatiJOns of the division are not 
exciUJded. The parliculatr rones have, howevter, beetn discusse4 . acCOl'I'ldLn:g 
to the ganeraHy .birndliJng rules. Hence, each one has been aJIlalogously 
·defilned and based on the same criteria. ThewlIles, so far distilIlguished 
!by Tomczy1k 1(19612a, 191618c) were :not always adequately defthed,aind did 
'lIlot always cOInlPly with the :requirements of the Ibiostratigraphical 
,c~,ssimcatitOtn,th~eftOre, some of them will ei1her have to !be ilntegraied 
,or elimilIla ted. 
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Wenlockian 

The deposits ·of this . stage. are chatracterized in the Poli~h profiles 
by fairly~uillif'~:r:m:{levelopment . and a~e ' represen:ted chiefly /by a clayey 
cOIll(ple:x.:A:::alCa'I:eoiils intercalati'Ons ocourorily in-the top !part. A some­
what different' facias iserioouritered in theSUldetes. Shales predominate 
thetre, mterlJedded,by ,siliceous~hales w]th tuffite ,intercalations. 

~ " , ' . , ' •• Y . ", -

An extI'~mely rich gtaptolite fauna permiits a fairlY,accurate su1b-
division of th1s stage i1nto ~ori.es and its oOl\r,elat~OII1 with other EurOiPean 
pr'Ofi,iles, es~ially those 'Of . Gzechosl<walkia anld Great Britain (chart '5). 
The non-graptollite fa;UIlla, ocpr~c1?I~Pi}n.the 'tOtplayersand it is without 
any ,g,rea,t/biOiStratigTaJp'l;ri<:yalu'e:: ... 

. .. 
..... . 

, . 

Cyrtograptus insectus Zone ; , .. _-_ .... _. 

'I1h~ ~mi,emay he l'egaI\de{f,·~~-_~~1!e. ;;Pldest one in the iW,enlock.ian 
deposit,s of Poland. It 'iJs weU'TB.tmuiUY:·:detfu,ed; 'T'Oniczyk (1'960b) distin­
gu.ished it, too. ,Itn hLsla'ter, p'~eI's-that ,;ati.t~orICTom<;zyk l'962a) consi­
ders Cyrtograptus ' mu-rchisOIiit,o: b~'. 'tlie:'~?wei:most zone. In Great Bri tarn . 
it iscu'l'l'ently acc~ l(iEHes '& 'Wooci '}913; ' Pringle& George 1948, 
Evans 191H, Warren 19{)14:), that C., muT9hisorl.i·Caii'lr{ith~ ·represe.nts the ,base 
of the W€tJJ.lodkia!l1,. IStrachan, 1(19164,) nlen't~lOin;sthatr;;yrtograptus insectus 
Bou~k and CyrtograptuJ cen;trifj.L.9~iB~oek:hratv,ebeen foood together 
ini 'the 1SOU1lh: ,of SCOtlaind and "iIn-,1Jhe: Lake 1DistriCt, blithe maJkes mlo 
suggestions to drjrff~en,tiate 'aC. ' : insec.tus~e iJri, Great BrUain. Rioka'Ms 
(1'9'67) is the first to distm~tbe- C;" c:~tnifuguS 'zane as the l,owermost 

: . ".~ ... -. ,''''' ~ . . . " 
olll'e,at the same :time sta'tiiIlig tha:t .. C .. ins.ectus Boucek .reaches to the 
milddle of the C. murohisoni lz<m.e ... ·Fiem th~ . C. centrHugus ';ione ~f Great 
Btritam, Ricka:ros i(1'!~617) id~bks- -a"·lfiiUm.&er Of . Inew ror.ms, not ,ane:of 
which has so fM' been ~ed ~)he,I>o:lilish pl1ofile.s. , ~ ,: :, 

. In CZlechoslovakiJa, . the C. murohiSOOL~one ha's ~been currently r-eoog­
nized as the loW'ermost Wei6.I,QC!kiaJtl ~on,e. ,<pti:byl'19i4'8)aID.d oones cha'rac­
terized iby such forms as C~ . centiif'/.l.gU~' BbiuCek aJnd C.' insectus Bouook 
were SUiWOsed to overLie the: .c:tti~~i :7Am"e. Boucei.k (19:513, 19t6Ob) 
established the ()().:rrect· sequ,eDce.-1bYIP,lacln.g thesetw;o 'zones ,below C. 
murehiisoni.. ,- , .. . _" . ~.' ..... _-... 

]in PolaJIld (TeUer 19617) C."in;s,~~~~ : ,BOiioelk ,occu~s together with 
C. centrifugus Bouce'k, bUt the latter.form-iriteflook.s with C., murchisoni , 
Ca'Truth. tn 'the base of theZJ9IleiW'hU~~, insectus IBouCeik is xeported . 
only fr,om the ibase'.of,Wenloakia,n d~'posits. C, insectus BOucek, being a 
species limited" in its vertic.p.l: range,· maybe: TegardedalS ,an index form 
'Of the' Cyrtogra:ptulSiJnseC~ '~crozOn~.· Thi:Sf€(luiJrement is not fulfilled 
by C. centrifugus BoucEik.' '.i . " ".-' ~ --- - , '~:.j.: ,~,~;_: , ., ~ . 

. : ... ,:-; , :. - , .... 

4 



" 4 f!OODgi"aprus antenularius (MI!neghini) I-~I-

5 ~. cultE!lIus Tiirnq, ~ 
6 ~ fremingi fll!mingi (Salter) 
7 M. fll!mingi primus Elles 4Wtnl 
8 H. fll!XiliS EIII!S 
9 H. t'h!xuosus (Tullb.) I-~ 

~10~H~.~kmr~~aT.i~B7oU~J~~lk __________ ~I--~ 
11 HTatuS Mc Coy I-I-

~12i-liH;..' ;:pr=io:.:::da:T.:n~(SiI8ro,;nn2.1 ,'i:::":!;;:;:----If-'"'"' !""' 
f;.;13.-1:H.~ps:::e;;:u7do:..:c;;:uIt~e,.,:'IlI;;.:,=.Bo:-:U;.:.~" =-'k ______ -II-
14 H. rircartorEnsiS Laplol. 
15 H. retroflexus (Tullb.' 
'6 · H. subflexilisPi'ibyl 
17"Testograptus te~s testis (Barr:) 
18 T .. testlS bartoszycensis Oawor.) 
19 IT· testis diSdfDrmiSlBDl.lCek} 
20 T testis inomafl.6(£lIeS) 

[11 [HDI1DdimalJs f1UmlPlJSae lllortani) 

-

-

1-
,-
I--

,~_~M~.~gr~a~c~i1iiiS~~(IE~II~~S~_~~~~ ____ ~I--~ 
'23 M. hl!nipristis (MerEghini ........................... 
24 H. VOIII!rina YOlllerinaQ ichDI,l " ~~ I-
2S H. vomerina $Ulq'Bl:illS Pf'iby/ 
261L.yrtograpTU_ulmtl1"U)J5&Jufek " ~I­
Tt C. eUesl 6D~ 

"t.o:29;rtC~'.;:..in~SI!;::!tt~Ius.~8~D!!C;::.lll~l(··..,.....,...".....~ __ ~~ 
3lJ (. lundgrenl lundgrent ullb. 
31 C. lundgrenl gracilis BaJ~ 
3<! .mancki BDufek 
63 c. IllUrthlsoni lIurchiSoni (arruthers ~ 
34 C. murchlsoni bohemlcus lflUCek 1-1-

" 35 (. mulliramlS TOrnq. 
136 C. pemeri Bout:ek 
37 C. radians TiJrnq, 

~9 t: rlgidus TUIRl. 
40 C. tnneri [Isel 
41 Han'i!IlDeDQrBPIus putl;heRus (Tullb.) _ '"" 
42 P-nstiograptus" dubius dubius {Suess 
43 "P:" dubius latus Boufelol 

" 44 P. lDIlerillmslS lodenicensis Pr'itJ,jI 
~5 P.lIXIE!nIcensis peribal~ Jawor. 
46 P. 1M!1\9g1lln1 lIlDi"tanlJ 
47 P. praetlubius lBDUCelc) 

--
---

--
----
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To the , cl1aracteristicassemlbla~e here lbelong: Retiolites geinitzia­
nus 'BaTr., R. densereticulatus BOUcelk, Monograptus cultellus Tomq., M. 
kolihai BooM, M,. priodon ~orm), M. pseudoculteUus Boucek, Monocli­
macis gracilis Elles & :Wood, M •. vomerina l(1Nirchol.), Cyrtograptus centri­
fuyus BouCek; C. insecttts Bouc€lk, C. murchisoni bohemioCus BouC€lk, Bar- , 
randeograptus pulchellus ' (T,qUIb.~, Pristiograptus dubius dub ius (Suess) 
and P. praedubius :(1Boucek). ' 

Cyrtograptus murchisoni Zone 

This is' a .zOne weiil faunany defIDed am 'readily distiJn§Uishaible m. 
Polatnd '(Teller 19671). It lis also easily oonrelated with other 'Eu'ropean 
pl"Ofi'les where it is Wilthout hesitaJtion in:terpreted as the aarozane of 
C; murchisoni murchisoni Caa'i"uth. This applies to IGTeat iBritaJin i(Elles 
& WI()()o(j 1913, EvalIlS 1961, IWa\l"ll'en 1964, IRdclka'l'lds '11967) as weU as 'to 
Czechoslova!kia(lBoueek 195i3, 1960b; Homy 1'962i). The assemJblage 
chatraderizi!ng the C. mUJrChlisani zane iJn Palam oonsiIS1ls of: Reiiolites 
geinitzianus BaN., Monograptus flexU08US ('1\llJJb.), M. kolihai iBouOe!k, 
M. latus. Mc <;Oy., M .. ·WiDdon i(!Brorm), M~limaCisgracilis 1(lE1les & 
Wood), M .. hemipristis i(lMenegh:), M. vomerina i(Nich()ll.), M. subgracilis 
PfiJbyl, Cyrtograptus centrifugus BouC€!k, C. murchisont murchisoni 
Carrruth .• C. murchisoni bohemicus Boueek, Barrandeograptus pulchellus 
(Tullib.) md Pristiograptus dubius dubius (Suess). 

In Czechoslovakia, Bou~ek (100'1lb, c, 1932) distirngu.ished above the 
C. mu':rehIiscmizOIle the Mooograptus fiJrmus 'Wne whose differentiation 
is based~y 9Il this siln,gle 'species which 8ppa!l'ently occurs en masse iJn 
a me' metre thiCk layer. ' The asSemibllSlge listed ,by that alUt~or , d~ not 
in My way di!fer f,l"Om ,tha1ti typical of rthe lower ' zone. 1Jn· tlhe BolilSh 
profile, in spite of the oomplete develqpment of the lWenloclkiall1 d€!poSi:ts, 
the writer (Tellet. 1'9'67~ did, not succeed to fIDel M.liTmus :aoucek though 
he did identilfy several typically Bohemian species both in the underly­
ing amd the overlym;grone. It ' seems ·thart;the zone mfiferentiated 'by 
Bou·celk i(I931ib, c, 191513, 1960), is only of a local value and that at present 
it is hanlly possiible to distinguish it m 'the Polish prof.ile. 

Monograptus riccartonensis Zone 

This rone is liindicated by the vertica1 ll'aIIlge of ·the .i.ru:iex f.orm n.o.t 
0Il11y 'm the IWen,l]JOIc1kian lPToofileof PolalIld ;bu1l also jn. those of .other 
E\l!roQpean COUIJ:i,tries. In (Poland it has IbeeIl1 distmguished: by Tomczytk 
(1962a, 1968c);in Czechmlovallcia by Pfiibyl (1~), Bourek (1963, 1960b) , 
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Homy i(19612); mG-xeat HritaJiJn. by 'EU:es '~19(0), ,mIles &' Wood 1(191131), 
Prlingle &' George' (1'948); Jl)v,ans (1961~,Wa'lU'en 0964) and Rick~Dds i(196'7). 

, The, tyP~Ci:l, aSseiniblage,.,of thatzori~ l(Teller.1967) is , as follOws: 
, MonOIJraptus ,'ci#tem,iZarlUs ',(Me1leghini), 'M; .. 'jlexUo'sus, (TuJ:1Ib.), M. latus 
, , Mc coy; "M.: PriOdon ::(fIkbIID); , M.rlccanbnensis :LapW.; ,MonocZimacis 

heihipristis . (iM,ehegbiD't), M.vom.eri.".a{INiCh9i~)/ PristiOgraptus dubius 
dubiu8 I(SUesS}and P. dubius la'ius BouOe!k: ' • '~,' ," ""," • ',., 

. Above the M. riccarlonensis ,:rone 'Dom(!'.Zyk (11968C) dfs&guilshes the 
Fristiqglraptus dubius latus SUlbrone, ,:YV~;*OILlt. ,lStatmg withilIl whlic'h 'ZOIIle 

it OCCU'l'S. This subZOlIle is omitted iln that arutbor's eaTlier paper !Of 19162a. 
Its ,difier,entia,tion lis 'based only on ['OUT species: M. antenUrlarius (Me­
negh.), Monoclimacis hemipristi,~ , (~en~h~),Pristiograptus dub~us dub ius 
(Suess) :rund P.dubius 'latus Bouce!k. Each of them .is f 'OUIIld both m the 
overlyiJn;g atnd mderl'yli;ng dep.osits~ ' ';Phis awlies also '00 the iIndex form. 
Obviously, ' tl?:'e alboveilsno C'OIliCluSiv~ ' ~videnc,e " ev~ {,or deter.minmg ,a 
suhzone~and :the presen~ w.r.it~(s iIIlY'~tigatiianS~o , n:otcoruf!Tm T,OffiCZyik'S 
suPlPosition. In 00 alIla~ogou.s'stJ:ati#aphic , pOsiti<m,Boui:ek(19f~3; 196!()1b) 
also <iismguished the IPristiograp'tus' dubiUlSdwbius zon,e,but he does not 
c;leim,e it i1nooy o{~ p~; '~ , " ' " 

The speci~ Pmstiograp~ '?JlIb.i!uS, I~SU~) ~s an extremely conser­
vative fuTm; ' it jSClhara,c~rized.bya,J!. ,up.us~ally ~reatvertical range and 
bas '.not, as yet, ;bE;l'Em ' aJdequatelys~ie(!-, .AIIl '~massea!Ppeaxance of this 
speci€\~3" has ,been obserVed !in vaJr}()us gmaptiolite ' rones irom the Middle 
W'eiJ:lliOC!kiarn through the' Postludk>rviatn, : not '~ly ~, the -Polish' profiles 

, but a,Iso :in those of 'OtheT aI'leas. rw ere w.e'i"yIone of these ~urrellwes takm 
ascondUsilve evidence £or ' aIIl ~dependent:ror:i.e or subzone) theTe would 
be ~ f,orthe difieTentiatiooof Sevreral 'ofrthem. ' 

,Hence, Tomczyk;s (11960a, 1'962a, i968ci differentiation ill the iIIlde­
pendent. P. dubius latus Zlone.witilwn .the We.n.l.Qeki,aO profile of Pola.nd 
does fIlIOt seem' justifiable, ' , ' 

For the same rea'sOnS, Riclkaro'sl(1967) dif,ferentiation m the profile 
of NO!I1ih Englatnd of the M.a/Il'tenula.I'iUlS zone (said oocorTe~d to the 
P. dwbiUs la'bus:rone of Poland and to'the P. !dubiUs idUlbius ZOIIle of 
Czechoslovaao.a) is liikeWise thought inSutflfi~ieni(y ' grO'UlIlded. The form 
M. antenularius '@\'I,engh.) ,passes from the ~.' l'i.cca~tanenSis ~on.e reaching 
as far as the C. li.nnarS90ni zone, whi'le the asso:ciated Species are kno,wn 
from the OV'erlyiJng,as Iwell as the WlId'eTlyfu,g deposits. 

Cyrtograptus rigidus Zon,e 

This 'zone lis Well defilned OlD its ,hdex form and 00 the :whole tyPical 
assemblag.e. WithilIl the ' Wenfucikian pro:Hleof Poianld it Is distinguished 
by Toinczyik ' (i'9~a, 196&) ' as 1ihe Cyrtogfa(ptw;' sYmmetrlcUs' ZOIIle. Thi$ 

.. .' ;'. .. .. : . ~ . . . . ' . .: " . . ' ,. . ' . ' ... 



THE grrLUIUAN· B~OI;lT.R~T.tGRA~HY OF !POLAND 

istriot COl',l'€(!t b€c&ilse as e8mly: ,~~ iln: ']:9'22 GOrtanic1aiiins that this · ~i~, 
described ,by EHes ;C19(0), i5 ~ecirf'iC' wi~h C~rigidui ,~lllb:; 'td,~i'~ 
by ,Tu'1lbeTgi(.l-883'}.~ This halsalsO be~i1:cOnfirmed pyB~,ce:k i(19'3~). 

!'l,'he,C: 1,'ig$dmf ZI9!Ile :ds alsJdj£f.~l'~tialted ' fu;l .. qz~~~s~oyakia(Ptibyl 
1948; (Bou6e!k 19:31 a, 1933,1~5:3; 1'9'60b;,H9m.Y Jf)6~2);, :·Whi~eiJn..G~~t 
Brltam' it is cited under the oLd name !by~mgle &GeoI1g~ (1948) and 
Warren (1'916'4). 'Evans .(1961), hOlW'ever, caUs it 'by the coorect name, while 
Riokamds (1967) has €StaJbliiSlhed a new J'ocal Z<lII1e fiar the North of England 
only, i.e. the iMoonOlgrap'tus flexilds belephorus 2lOne, SUiP!Posed to be a!Il 

equi'Val,ent of 'the C. Ttgidu:s'rone; , 
The graptoHte a'ssemblfllge iIn the 'PoHsh profile l('TelleT 1'9'67) ,is . as 

follows: Mcmograp,t'lts anten'Ularius ,eMeneghm.i), . ,M. .. ,Jlem,ingip:rimus 
EHes & WOOd, M; retroflexus, ,(TullQ.),MQnOc~imacisJlumEmdosae{Gor­

. tani),M.' hemip!i$J;is ,~~neg'himl, Cyrtograptu,s rigidus, TuHb:, Pristio;' 
graptus dubi.us ' dubi'U,s 'I(tSuess) .• P. , dubius, Z(,Ltus' Boucek, It allows 'good 
correlation with other IDuropean prOfiles. 

Monograptus flexilis Zone " · 

This ism. Poland -the equiva1ien:tof the EngLish Cy:rtograptus 
lin.narssoni zone.'.The' apedes Cyr.togroptus . linnarssOni TuUberg has oot 
as yet been recorded ·froni IFoland,; ib1,ltthe, graiPtoBte ,assefntbla,g-e with 
Mcmograptu$ flexis' EHesis 'pl"acticaUy identical :wilth the f~lgl:ish :ZO!Ille. 

The M. flexjJis :tJQne was £iTst disti~gu:ished 'byBou~'ek n93:3~ becatisetlie 
form on which itilSde:filn.€d ID Great Br~taiJp., 'has ,not S9 far been fOUlnd . 

:in OzecOOsl'~akia.Ti:le· ~~embl~gefO'llnd, jn 'Pola.ndconsists of the 
following spedes:: 'Monograpt'us antenulari'!!-s 1(I¥'€!Il'e,gh~n,M, flemingi 
flemingi (Salter), M. Jlemingi pT'imus EUes &Woo4, M., jlexilis EUes, M. 
retroflexus (TutHb.~, Monocli'rnacis flurnendos(,Le (Gort~i); M;h~71l,iprystis . 
(Menegh.iJn.i), Cyrtograptus , ellesi :Gortani, pristiograptus ,dub ius dubi~s 
(Suess), P., meneghini (OqIrtani). . ,. , ,. 

Cyrtog~ptus . ell~siZcme . 
, t .. .. ... " 

This ·lis an equiva.1'ent ~f the, C~togI'aptus~i.gi9:us . zone R13 cy,.rreI1.t~y 
accepted in the old British dassificatiion. The speciesdescdb~ by Elles 
(i19(}O) 'and Elles & Wood (1,913) as Cyrtograptus rigiduB Ttlllb.WaSteVi~ 
by, Gorta!p.i (19t22), !~ho ,SliolWedthat 'it ditffe~eq fro.m ' TuHl:)e,~'s )oI;~ 
(1188&) and gave · it . t?,e new name, ellesi. In,:th.e " ea~Jie:r: 'pap~rs . ~f ~rfPfsh . 
authOll'S 'this zone is still call€d C. rigidus ~gle & Ge'orge . 1~4~, .Warnetn 
19'64), but Ev8.iThS (19r61) and ,RiCika'rds {1967),caI1, it by tl:l~~'c~rr~t,:n:cime. 
ToIl,lC'~yik {1962a) -distirngulshed ihts zorlemdeT 'ilts correct name~ but iJn. 
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1965e he mentions the old specdiic name. The Cyrtograptus ellesi :zone is 
not !known m Czechoslovakia. The graptolite 'asgemIblage fownd in the 
Polish profiles (Teller 1967) is nearly ana:1ogous with that of England. Tt 
isrepr'esented iby: Monograptus jlemingi jlemingi l(Salter), M. jlemingi 
primu's 'Elles &' Wo:oo, M. :Tetrofle.iu~'·I('Tul1lb.), Monoclimacis jlume.,;;a,osae 
(GortaJn:i), M. hemiprisiis ~eneghiJn:i), Cyrtograptus ellesi Qartani, Pris- ' 
tiograptus dooius dubiu's ~Suess). 

Cyrtograptus radians Zone 

In the lWenJ.ocki:anprofile of P,olaJnJd,. two additional -zones: ,CY'l"to­
graptus lPem.eri and C. a-adiatnsare dJistinguished Iby TOmczyk If1962a) abo­
V'eth.e C. eHesi 'ZlOtne but !below the C. hllIlidlgreni zone. I!n 1008c this 
author ch:aoracrter:i:zes both of them ;by two ~pecileis~ The lower zone is said 
to /be indicated Iby Cyrtograptus perneri Boucek and C. ramosus BouCe!k, 
the upper 'zone by Cyrtograptus radians TOl'nq. and Cyrtograptus multi­
ramis Tomq. This would reasonalbly suggest that they are both regaroed 
by TOInc'zYtk as cenozones. . -<, 

The a'OOve ,~es were first diHeren1li.ated in tbe,BarrandiaJn area tby 
Boui:ek .i(,19133!) aIlld placedlby him in the rollowiJng order, goilng from the 
bottom: Cyrtqgtraptus lTamosUlS,C.pemeri and C.11l'diaJq~: 

Boucek and Pffbyl !( 19513) wthen discussing the occUrirence of Cyrto­
graptus ramosus BoruOOk state that withiJn the ~ile of Male Chuchle in 
the BaT.r'andian a'rea this form was associated with nwnerous Cyrtograp­
tus perneri iBoIucei.k, Monograptus jlemingi jlemingi I(Salter), Monoclima­
cis jlumendosae i(Gortalni), M. hemi.pristisl~eneghini) aIIld Pristiograptus 
psewiodubius 'BouCek. Si.noe in thiS profile C., perneri BouCek ha~ been 
fauIIld in grreat a.~e, the above authors do not dilstinguish here an 
ilndependent C. ramosusmne, .burt 'a C. ramosus-C. peme,rl zone. IIll 1he 
Tmaine profile of the BaxralIldia!narea, the apecies C. ramosus Boucek is 
said to 'occtm' together with Monograptus retrojlexus !(,!,ullb.), Monoclima­
cis jlumendosae (Gortani), Monograptus jlemi1/,gi jlemingi (Salter), Pristio­
graptus pseudodubius Bou,OOk anda1so Cyrtograp~us . perneri BouCe!k. This 
latte:rform, ds, however, less DreqUetn1:, which made Boucek & . Pfibyl 
(1,'953) to diffe;ren.tiate here 'cm:l.y the ,C. r:amosus zone. At 'the end they 
mention, however, that the differences ibetweEmthe species C. ramoS'Us 
Boucek amd C.multiramis To~. are lIlot I~t, hence, Ithey :may b~ relat": 
00, whdle C. ramosus iBouCe!k. may even be a SUJbapecies of C. multiramis 
TOm:q. Obviously; the distiJnctilOlll i1lself of the C. ,ramosus lZQIle arouses 
douibts which grow illl importall1Ce with the Ilmow1oogefua't the dclilnition 
of the"iIndex ~ies is Illot very accura re. 

Neitheir has ' the ' questioo. of the Cyrto~.tus penn.eri oone been 
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cleared:up. BouCek (@9133) reports the presence <of that. form from several 
profiles and states.~at its verticalll"aItlgeis oonsidera,ble. It appears just 
above Mt1lJ,ograptu!i dJ.,;rilis Eliles aIlld iPexSi$t.(B$~ faTas the (upper parls of 
the C . .radians '~ane.ki the Male Chuchle IJ?Il"9f.lIe of the Barrandiam. area 
(Boucek & iPfi:by'll9S3i) this form was fOtlald.:in thefoUowiIng assemblage: 
Cyrtograptus rantasus Bouook,Manograptus:' flemingi jlemingi(Salter), 
Monoclimacis hemipristis (MenegMni:), Pristiograptuspseudodubius Bou- . 
CeIk. A little higher u!P in this p.ro.fiile ~l!Ild l~·often it dISassociated with · 
Cyrtograptus radians Tfumq., C. multiramis T5mq., C. lundgreni 11i.ndgre­
ni Tullb., C., lundgreni · gracilisBouCek, Prmiograptus pseudodubius Bou-

. cek atnd P. dubius dubius (SUess). If it is accepted ,that theC. pemeri! 
:zone is the equivalent of an a01'107J<me then lit may .be regarded as · well 
defined, · but if so, therewtill. be-Illos,pace left f« · the C. ramosus and C. 
radialllS ·ZOIIleS. on the other hood, if that part of the profile ,between the 
C. ellesi. and C. lundJgreni ·mne were discussed as a caoozolne, not one of 
the three zones distinguished by Czechosll()Vakian authors would prove 
acoepta'ble. If the termmne /Would have an· all'bitra'ry mealll'mg, i.e. the 
:index species !plUs the assemblage, -then CyrlQgraptus pemeri . may be 
regarded as the index form for a ,given m-agment of the profile, even if ~t 
interlocks with other species. Difficulties will, however, be alwaysenco­
Uln terI:e4 'in 1;he accu:ra'te de:fWnition. .of the <C. penned zone. · The assemblage · 
i,s haTdly tYIP~cal'~ analogous with the loverlyilng C. lQidians':z;ane.,. 'While 
several forms even pass from tlieuruierlyLngrone. , . . 

The wr.iter's iJnvestigations and observations .of this !:5ragment :of 
the 'Wenloclkian ;profile f'DOlllthe, HolyOross M1B. ~Zbrza anticline, Baro'9-

. \ . . . ' 

..:Stawy) .alnJdfrom 'the Sudetes, also JOOrehole mate~ial, particula!Tly from 
the eastern part -of the !Peribaltic depression, all reasonably suggest that 
such a detailed subdivision as that of TiOImczytk ;(1,96218., 1968c) is scarcely 
possiJble. The whole graptoUte assem:blage overly;irng the Cya-tograptus el­
lesi zone islllIli!form and Cyrtograptus perneri Bou-c·ek, as a rule,-occUll"S 
together with Cyrtograptus radians TOrinq. On the other hand, suCh spe­
<:ies as Cyrtograptus multiramis Tamq. and Cy-rtograptus ramosus Bou­
Cek, a're without value . because oftheiT :inadequate desorilption, which 
needs to. be revised and woriked out. In the writer's opinion that part .of 
the Wenl00kian IProfNe enclosed ibetween'the Cy;r~aptus ellesi and Cyr,.. 
. togJraptus 'IUlIldgreni :zones can !be 'most readily defined on . the basis of 
the Cyrtograptus radians Tomq. Th:is ·.~ies is namely so cha!Tacteristic 
thatt it is readlily identifi~lble anda,rouses IIlJ() doU'bts. Moreover, its verti- · 
<!ial range is limited to that in'terlval knd,therefore the C. 'radians zone may 
be regalI'deci as a/Il ac,rozone. The ·gr~lite assemblage, which cha.racteri­
zes the C. a-ama'llS .~.~ 'Poland, ~'a~ f.olLows: Monograptus jlemingi fle­
mingi (Salter), M. fleniingiprimu-s Elles &iWood, Monoclimacis fiumen­
dosae (Gortani), M., hemipristis (iMenegh:ini:), Cyrtograptus 'elIesi Gartand 
- in 'the !bottom lPaTtOlIlly ...;.,. Cyrtograptus Iundgreni gracilis Brn.lOOk, 
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c. cf. multiramis Tomq., C. cr.ramostis BouC€ik,'Cyrtograptus' radians 
rOrnq., -C. of. trilleriEdseI, C. pern.eriiBoucek." Pristiograptus dubius du-
bius (Suess). - , ' _ . -, - _ 
- _, The Bolish C. ,radiam '2!OIIle oOTI'IeSlpoods to the C~ ',ramosus, C. [pemeri 
and C. lI'aOiansZlOIll€S Of Czechoslovakd.a; OowelMioo lW.t'th: Great Brj:taiIn 
is' ,extremelydiffiOtrlf because [[lot OIleo{ th'esethlI'ee , zones ;18 IlmOWlIl there,' 
It ,is ooteWoo-thy ,~~t, iIn the U.S.S.R; Qbut,Sobolevskaya -& BOno.arev 
(196i51), also Obut a 9,60) dilstillllguish only' the C. radians< ztme aiDdcoirelate 
it with the CyrtOg'r,)i!ptusellesi zOIIle; tOf 'GlIeat' Bri ta1n.' , 

.. . i ~ _ : .~ 

- -

CyTtograptus lundgreni:Zone 

'This 2l0llle is well defmed:iJn the :Wen1ockian profile -of Poland. It 
-is distilnguished by Tomczyk ~19162a,1968c) Whiile Jawo:rowSki (1965) has 
woriked it lOut m. ,greater detail on the basis ,of matelI',ial flr'om two ,oorehO-: 
les: Ba'rtoszyoe II~'l :and GoMap lIG-l,·sitllatedin: the easter:n part IOf 
the Periba,l tic depressioo.. J aworowski~s results verysliigh tly de<v'ilate :,rroni 
thoSe dbta:inediby thew~TiItelr ('I1eller, :1'91617) ,iromacompl:ete profile din 
borehole Zawada· 1. -- . 

'" A most sfroiikilng .o'bseTvatioln is 'the ,extinction m the' top: patrt IOf 
,thiS2lOIO:e IOf nearly all the gralPtolites so .far predominant ,iriltheWenlOc": 
ki:an. This is a Voery COImIliOln symptom and -it ,has lIiot, as y;et, !been c1a;ri­
fied. The ,only foOrms vha't persist i1nto the Lu,dlovian is Pristiograptus du­
bius dubiu8 (Suess), a v'ery CIO!Il\SeI'lVative ~ies, also Gdthograptus nassa 
~Holm) which- mallres its first appearance Iilnthe top of the Cyrlograptus 
llIDdgreni 'rone -and occurs en omaissemth'eibase ofrthe lludrovian . 

. _ ThetyJpical assemlblage f.ound in a number of, ,Wenlloclk:ian profiJes 
of Poland is as.follOlWs: Gothograptus nassa ('Holm), Mcmograptus flemingi 
flemingi (Salter), M. , flemi'Tigi primus Elles& WoOod, ' M. subflexilis IPfjJbyl, 
Testograptus testis testis 1{iBalT-.) , T. · teBtis battoszycensis (JaJW.), t. testis 
discifOlMnis (Bouc.etk). T. testis inomatus (iElles), Monoclimacis. flumendo.; 
gae (Go!rtani), M. hemipristis (IM,aneghiIni), Cyrtograptus hamatus.«Badly), 
C., lunJeigreni lundgreniTu'l'lb;, C. lundgreni gracilis Boucek, C.- mancki 
Bouceik, C., cf. trilleri Eis., ·C.perneri 'BouGek -- and' Pristiograptus ;dubius 
dubius (Suess).· - - , 

The 'Wlriter cr.'IeC>C)lgnizes the _Cyrt6gr~:tus lundgreru;,z;one., as the youlIl":' 
g.est roe fOlI' the iWetnlookian- d€IP'osits, 'and-dID.· lits !tqpheplac:es the Wen":' 

lookiani!Juldlovian !ooundary. ,ThiS. in'tei'p'retatlon coincides with that of 
Ja'Warowski (19165) aoo-IOf the E!IlJglish aut;}mq-os I(Elles 1900, WOOd l'900 f 

IDIles -& Wood 19,13, iPrm.gle &; -Geonge .19418, Evalns. t961, WaTI"an 1964, 
Ric!kalI'ds 1916:7), but differs -from the -COIIlCejpt 'ofl'oomczytk (119'6'2a" 19'68iC') 
and ,of Bouce!k -(191513,196<J!b). These two authors acc~tthe Testograptus 
testisoone as the youngest O!Ile. Judging iirom the -index va,lue whioh Tom-
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, ' . . ., 

~'zy~ a/Ild BouCelkassiglnedto Testograptus te$tis testis {13arr.) its vertilcal 
'range must be litr~after thalll :t,hJat of .Cy11;o..graptusl1,Ln,dgreni htm;lgreni 
TuUb. This is lIlot, hOWe\>Ier, the ~ase iIIlth£7 ,Pol~h iP~ofh~. as wasoor-:­
:rectly olb~erved iby.Jaw~J:'()w~i;i~t961~) an~ a§(confjrme,d by the writer's in­
yoesmgatilolIllSl(Teller.l9{)'7!),,,Im, the IPl'IOfile of bojle'bo~eZq.;wada 1', Testograp~ 
tus testis' teStis 1M3aO:T.) ~ikesi~,appOOTanCie 'a'tad~th , of i,516:2 .m ;,and it 
~ ,assOcia'tedw~th C;YTiograpt~~lundgre~i .. luna.gTf#~i'Tulll'b. as .f'ar, ;ls the; 
top of the WEml0ckiaJ).~ , -Le., :1,5331 'J:ll.'In oth~r ,~ n-otcontinJu,o!usly,c'Qred 
boreholes 1(ISdkol,6w <Pod~aski 'I, cKora:ie , :1, Ddbre J,) ~ , these .two , forms: 
were al1waYs £~~ogeth,e~, . I:aelIl:Ce~ thjs~cti'l1l'~ce: is .not lo~l :b~t ~ai 
alIld, 'm OIbeyalIlceto theibindi(ngToul~,.itis-sa,f.e:r:t.o.distilIl-guishth~ C.,luiIlld-­
grelIli 'zOne, reganled as the '~cToZ9ne of · t}iiB iOr.m~th,an .tc:>differen:tiate 
a zone non OOIrlIPlydmg,with the "lbkirliIiI:g 'conditions. . , ' '" 
, ' The 'T. testi,~ 'ZolIle may,oJWiously betre,a ted 'as ' ~,ac;rorone ,but then 
the CYJI'tog'rap~)~ 'zOne l~_~ i~ ,P.ri~ty. " Both',~i~com.Ply 
with the ,requirem€\Uts fOr a Cerl~}?lOlIle [but '~v~-en t};le ~e m~ :be, ,indicated 
00 the basis ofbo1Jh' Sp~~. , I ' , ', '" ,' , ., 

, , If the ,two j~jl€Ct.es aa-e ~to' be 'diScussed IT9rD. ,the ~int of. v!~~ of 
their maximum dev,elOptrn~t .~n~ ' ~~tience"in' the, stTattgraphi<:, profile 
(Le. · theiT,~j,bole),' it is seerl tha,t the'ev'olutiooa!Iy maxinia (}v~d-ruR,too. 
Henc~, a dui! name .shOuld lbe uSed , a,ga,in, ,but" then, the bOtt:orti ,~~ well 
as the tqp ofrti&eC.' hmd,giani '2J0IIl€ - ,wOOlcl' becharacbenz€arby ,other­
i~ ' -

On the basiS ,Of 'iItllVestlg.atioos caT-rled oU tin the Siluda~ proines 
of ThuTiIIlgia, Jaeger I(I95'9}imernedtha't, iIIlthe !top pa~t .of ' theWein'loc-: 
kian, there occu~' in principle ,onJy 'two~eciei Prlstiograptus dubius du-

, bius «Sl.tess) 'and boihograptws nass~" (lHolrn),' "amid tht:i:t Prist'iogmptus­
vulgaris (([Wood) ig 'thefiTst typical1y LUdlovlain f<:i,rm. P: dubius dubius' 
CSuess) ocCfUl'stolgether ~]tli it, ttiore~et, at the ha1se 'the 'pl1es€tnceis 
a,lso noted of 0.. nasSa 1(Hlo1in):aS weHas of other ~etiolites am.d Of Mono-: 
graptus deubeli Ja,ege1r. Th'e maSs occU:rJ:i~ce of the .speci,es P.dubius 
dubius (Suess) and G.nassai(lHohn) was called 'by Jaeger 1(1-9159) the du": 
bilus-nassa , IlIltemre~um and was included iIIlID the 'Weruookian. He does 
not assi~ to the term Iill'terregnum the ~anik of a 'z,o:rie, 'as is 'Occurrently 
used,but places 'the WenloclkialIl/:lJudLovialIliboundary in th~ tqp of :this 
layer. Iin su!pport of hiS cOInoopt Jaeger also discusses ,other European !pTO-' 

files (in Boland, Great Britain and Czechoslovakia», am gives his results 
obtamedrrom erratic !boulders, affiirmi!ng that such an Interregnum may 
be difful'entiatted ~ywher,e. In aIIlother !pajpe-r l(Jae.ger 1 964c), Ibesides 
!t"e.tailIlilIlg his tenn dUlbius-ma'ssa Iinterre~um he also_ distinguishes the 
M~<og'raptusdeuJhe1:i izOQ-e at ,whose base, he !places 'th,e W~'looldan/LUidl-o-­
V'ian ibouto.dary. , TheaJl;x:wezoneis formed iby ,reducing the top of Inter:": 
l'egnumand the ;base <of ',thevulgariis 2J0II11;!. In su!ppor.t,of ' this view, he men- ' 
tionss,everal facts Loom <other p!1ofHes, .in. al. from (PolalIld and states 
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that he had observed the :pr~ both of the· dubi'US~ Interregnum 
and Qf.M;, deubeli JaegerwJtbiJn ·the !pwfile'of the PrEJjgowiec'll'a<vilIle in 
the Holy~ Mts. , ' , 

The Present Wlriter, hoiWever, never succeeded to find 'this characte­
ristic f9flti : .. ¥. deubeli J a~er,m spite of his rEpeated and · caTefulsear~ , ' 
dung m;" theibottom ofthe,:RrEJjgoWiec p+,oii\le. ,In 19;'6~ an4 1'965 the ,~~k 
material irQm the base of that prof:ile was aga.iJn very tbOJ'ioughly exan'tln-
ed but M. deubeZi Jaeger was not enOOUJrrtered. This led to the conclusion 
that Jaeger's duhi'llS-iIlQ'SSa Interregnum correapondsto the Gothograptus 
nassa ' 'w.oe by <the present writer referred to the Lower Ludlovian. The 
last speciles is eIIlcowntered .:firom the tQP <Of 'the Wenlooki:an, but its mass 
occurrence is nortedm the oliive-green calcareous mudstcmes associated 
with Pristiograptus dubius dubius CSuess). Pristiograptus vulgaris ~ood) 
makes its alppea,rance already in the top parts of the zone. 

A re-iIIltezpretatkm of this Siituatian, on the ,ground of the binding 
rules, would show that the Gothograptus nassa :ZQale iIIldicates the Epibole 
-of ,this. apecies, whileiis assi,gnmen t to the Ludlovia1Il may be ·based even 
on the complete absence -of IWenlocik~1a!n species ,among the associa;ted , 
forms. Mterthds ooncept the Wenloo'kianJLudlovi:an (bcnmd:aTy Shou'ld oc- , 
<CUII' below the observed maxinllum occurrence ,of Gothograptus nassa 
{Holm). ThiS would m~ the 'eriinctlOlIl o~C; l~ruigreni lundgr;eni(Tullb.) , 
a!Ild of T. te~tis testis (Ba,rr.). . , . ,. . _. " ,. 

Homy (1;962) d:istingu,isl),.es the C. llUlIldlgreni, T. testis and G., !Il'assa 
zones in lt1;le illjWeI'moSt WenlOciklan of the iBa'rrandialn area. This,'~a per':' 

, iectly n'ew OOIIlCetpt as oompaTed notonty with 'the worim of other~uthors 
(lBouCek '1960ib, PfjJbyl 119481), /but also with his owtn papers. In order to· 

- justify the inclusion Of the G. iIlassaro.ne into the Wen1oc1kian, HOlUlY 
(19'62, !p. 892) mentions the lac:k , of lIlew elements among the graptolite 
faiU!Ilaand the typically IWenlodkian· character of- the 'other fauna, !pall'ticu­
lady .of the 'trilOlbittes. However, only a few liJnes fa:rther dOWlIl,but agatn 
'On pages 901!........;900, Horny states that new trildbite forms make their ap­
pearance in 'the uppermost WenlockiaJn :(IT. testis and G. nassaZlOnes) whdle 
.severa,l older ifOll'nlS die out and other degenerate. We aTe dealing here 
with a slight iIIlconsequence, hence , the iIIlclusiolIl of 'the G. iIlassa oone 
ilnto the WenJ.oclkian is not persuasive. 

Ludlovian 

The deposilts of ,this stage show a distinctly dual type of develOp­
ment. In ifs lower :part th,ey occur as grapto1ite mudstones here and there 
<calcaTOOUS and cantadlIlitng limestone oonc:reti-cms. tMarly mudstaIlesdomi., 
nate lonlyilIl the more shallow-water pa;rts of the Si!lUJriaJIl, baBin,alQIltg , ' 
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with an increase in the calcium cMlbonate content. ,The clayey fades, 00 

the whole mOIllQtanous, changes albrUl,Ptly in the 1;Qp of the Lbwer Ludlo­
virun and is :replaced;by a muddy-siltstone ane,acoompamed!by an iIncrea­
se in the'thicrlmess. The last Illamed type of 'sedilments dominate, onlthe 
Precamlb:$n, !pla1lform, in the westem ip'art ,Qfthe iPez"hltic d~ssiOn 
am the western: paxt of the Podlasi-e depressiOlll. Alnalogous facial chmges 
are also t'racealble ID the Holy Cross Mts., where grajptoHte mudstones 
aTe Teiplaced by greywadkes. 

'Om the other hand, tin 'the ,Ludloovi:aln profile of the ,Sudetes, the 
predominarnt fades oon:tilnues to he clayey with subordinate siliceous iJIl-:­
tercalations. A distinct chqe in the facies does IllOt set iJIl before the 
Lower iDe\ranialn. 

Facia,l chartges caused iby tec'tanlic evenits aJre '~esponsi!ble for the 
oo,mplete ddsappeamnce of ,graip'toUtes from certain a~eas, e.,g. Great Bri-' 
tain, the Holy Cross Mts., IWIhille in other ~ (Czechoslovakia, the 
Polish Lowland~ ·they seem to thrive though the conditions must have 
detteriorated. Hence, it is inot surprising that the subdivision of the Lud­
lovian O!f the various cOun:triels in,to ,graptolite .ZOIlles diiffers an details 
and that a generally 'acceptable classification has not as yet been 
estalbliShed. ' ' 

The standatrd classificartlian of the Ludlovialll deposits 'of Great Bri­
ta1in dnto graptoUt.e ZJOnes, :as estaJbliiShed' iby !Wood 1(1900)" has iOOt uooer­
gQ[le my cardinal , modifications. 'fue firstrecen:t attempts to re-4nte:rpret 
this subdivisiotn ~est that litS bottom !part, i.e. the IP.rlstibgraptus ;vul.,. 
garriszone, may still 'l'lapl"esent the WeIll1ookian , ami Illot the Ludlovian 
(Bassett & Shergold,196'1', Holland et al. \119617), ,while Strachan 1(19641) even 
mc1Judes tbis ,zxme :into the Wenlookian,. The EngliSh literatu~e does not 
oonttain any warlks glivilng a lllW"e comprehensive malysis of the Ludlo­
vialIl' g'raipto1lite' faooa of Great" a3ritaiIn oQI'" of --the-graptoUte-wnes estalbli­
shed !by Wood (1'900). 

On the Canitinent 't'hiis problem :iB somewhat different md its grow­
ing attracti'Veness stall"ted !but a few years aigo. The English divIision, ac­
cepted 'duamg so many yea1'S, has proVed to !l:aclk p:recision and arouses 
more and more doubts. For example, durilllg a ,kmgtime, the Czechoslo­
vakian authors did rot separate the N~odiv.ersqtgraptus IllIilsso!ni 'zone fTom. 
the Lobograprflus SOOlllicus mne I(Pfibyl 1M3, ,BOueak 1936~, wHile the Pri­
stio~aptus tumescens 2Jarie :was placed !by them albove the Saetograptus 
ieintwa'rdiJIlensis !p:r:im(m900ne'. , Nei1lh1EID was, the {Pristiog.raptgsvulgaris 
zone dliISIimguished there (Boueekl936; Pfi!byl 1942a, 109'48)latet on, HOomy 
(1955) and Boucek ,(1960!b) were th,e first ,to s~a~ate the NeodiVlel"BOgra!p­
tus lIlilssani zone f:rom ' the LoIbograptus scanicus,' mIle, while Boucek 
(1960b) and Homy (1962) also :iJn:troduce the Pristiograptus 'V'Ulg~is zone 

, as the oldESt one for the Lud!lovialndeposi:ts. There is IllO c'halIlg,e, however, 
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iiIlthe !P'O\Si!tian: of ' the ,(P.mstio~rilJPtu~ . fu'meSc'ebs ,;ione~'which '),s, lPlac,~ 
abQv,e 'theSa~1iograptiis ,leilntwaJIld~ensis ,:prfuius ,:zort,e: .'poth ,~iQy, ;Piibyl 
el'94'8) and 'byBol,lcek(11,96,Ob).,(Horny; i(.i96~')' was the first. 'to,adv~e ano-' 
ther ilD.'terp~,eta:tiolfi .lby-sug;gesti.ng'the !Pfeseirtc~ ;fu;l; , the "c.ooeho.slo;YaikialIl· 
profitle of ' a strlltigrap~icga.:f) '!between , t'l;l.e~etoigraptus fritschi 'linearis 
alIlldthe PrlstiJQgralp'~U1s ult4n,us ZQtnes., ; 

Qpiniarus differed c<mcern.mg therliimooof,the Ludlovian d~itts 
in Germany whene Eiisell(18,9:9-1'900, 19:()ia),-regatrd'ecIhi~ r2o-'th 'zone, out 
of all thOSe he ,cr,ea'ted.,as ' :1ihe'equh~alen:t' of nearr;ly aJl(ficve) ZOtnes of 
Great Britailn. ,The correct Sequence -is: giiven by Ja€!ger 1(1959). It ag,rees 
with that of Great lBdtamas·far as "the LaJbograptusscanicus oone, "above 
w~ich occ')lrBthe :Saetograp'tUJs iirit.schi 'Ime,aTis , ~eOverLadIn, iby ,the Pri-' 
stiograpt;us ,d'1libiUlS ludlowe.ns.js , 2)Citn,e .,:m hii$ , T~ision' ;of, theTh'1liti\ng~an 
profile, ~aegerl(U~64c) ddff€1'enJtialtes jro the,bott<:mt of the Lu~i1dviao:i a ';new ' 
MonogralP,tus dewbeli 'zone, abovewhi<;h ,000iIJ.:r,,:liti the ,order here:stated, 
the ' PristiO!g,raptusv:u1gariJS;.Ne:odiyersograp'tus~' tnilsson~j LoboigralP,tus 
scatnious, SaetOlgraptus lem tw~m'erisis, ', ' Sae~apt1lS id tsehi lIDeariS 
and Pristiograptus dulbius thur:mgiC'UIs izones. Moreover, that author ~lso 
Suggests to ~eplace the INeod.iversograptus nilSSOini;ro.ne Iby , the£oldnqgra~ 
ptusoolon'Ulszon.e, an~d :the rLpbograptus scatnicu:s atnd 'RIiistiOigralPtus turne­
scens ZOII):es :Ibythe Sae1iograp~~hi~&az9ne. ' ,: ; , 

Jaege<r'sl(19:6'4c)C9ilceiP± was 'dJiscussedby Urbanek 1(196!6) whoshow~ 
eel that Jaeger's .ar:guments are lbut partly j<U.stifiable'.8iI1d do' not provide 
a fulL sOluiiori ' 'to <the ' jpl1oblem Of " d1fv:id:iJng "the ':JLudloviain iJn to '::ootnes; It 
can ~a~ely,be se~Otn fatUrial::evi~einc~ fOOmboreihole'IMiehn.ilk IG-l that , 
the SaetOigrBjptiIniae ',gl'OUlp, ,'saidtt>. irejpl&e;the' ,wenstudi~C:ucullOgrap­

tin.ae 'gIioUIP, ,liS, tnot :adeqruately ~OWIIl atIlid'Vhak its eViOlutiicm:alIj Sta:g,es are 
far moreoomplicated ,thairi :as they aTe , presented by Ja:eger. UiV'banek' 
also discusseswithJ'aege,r ' the form Prilsti'ograpt'Us,tumescens '(Wood.).' 

, ,'The !present wriiter'lSopilJ1.ion concennj,ngUtr1batnek',s (1'9166). sugges­
tionsis stated eLsewhere. rD;l whaJt ,Jaeger'sp,tiopOsitrons are concerned it 
seems tha't hisulD:telntiJOns ,were prinlarily ofapractiQal natul'Ie. i.e. that 
first and :foremiost h~ strove tomaike the.,IlleW'ly ISUlggested ~bdWisiOlIl of 
the Ludloviiansui!ta'bletO tbiooflra1tigraphy,whiLe , "evolutitQlJ1a:ry criteria 
were second ,m iinporlaJIlce;[if. th:is,Was that J,a1egerhad actually :ilnmilnd, 
it must !be ,regall'lded,as . COil'T€Ct because ,eVery ', bioswa tigr4:hic division 
should ,,!be . based on ,readily ddell'llii-aJble ·iSPeGi;es 'characterized by . a griry;eon 
v.erticalrarige.'Dhi€, ,~UfP ~lect€d :by Ja€ig'er.;< is, howeve-,inadeqUately' 
ktnoWtn,atndthisislPlainlystresseci"byU!I'lbanelk. r,;"""'" ' , , 

On rthe,10ther hatnd,wh€lIl dealilngwith the problemoonoemIDtg the 
role of Eri8tiograpttf,stumescens ,(IWoOd)as",atn ,'bnd~x rorm ,fQr,.the iZone, 
lit is tnoted ·tha't Jaeger'so()biservatioris ar.e' carutiIrmedonly 'by the earlier 
mvestigatio!l1s of other authors. The establishment ofzOtnes, ibased on 
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the very !pOorly duibius' ,group, is certainly to no pUl'!P<lse. This is admitted 
by Jaeg·er, 'too, but iin spite' of thiS ~ Vd.ew' podnt he acts ilnc<llt'lS€quentially 
when dlff,ereri:tia:tinigLir ,th'e ' Thull"iJIligian pr.oifile, ,above the Sa,e:tog,raptus 
fll"itschi liIneariis 'rone, the Pr~ti\lgraptus d'l,lbiusthurmgicuszolIIe. ThUs is 
ootsaid in: the text of 'his !paper 'but W is ,shlOWlniln a talble (Ja,e'g,er '19'64c, 
p . 28.). " , , ':'.:' ,: " : , " 

AIn analysis of the L'iiid1ovd.an: subdiVision in'to ·grap:tolite ' 'zooes Oin 

the ibasiis of the ipoHsh lP'rof.Hes, anid 'owr, ' pl'e'sant. Umowledge 'Io! "their 
fauna, leadlto anilnferEmce that the p:i1obl,erits'thel"e'by mvohred are roore 
cOnljplicatedthain it is ~.'TomczYlk , 'tl'9.56')~entionSfive LudlOvian' 
Wh,e,g d.deri'ticalwith th6Se .' of'Greaf,'Bl'Iitaiiri,:the ;101WetmOiStane beirig 
distitDguiiShed ,by him as ' Gothogu'apttis nassa..lp,riStiogq:-aptus wligaris. The 
pr,esen't writer l(TelleT 1964al)' liJkewi!1le, ' diStinguishes" 'QIIlly' m'V'eEnglish 
zones; acc'e;ptiIng ' the Thiistiogtap:tus vu1gaTis 'ooheaist'he lQwermost one. ' 
T()m~'zyk(1'962a:) m€lQi~a, ,gteater, Il'llumbe'r of 2anes in the oroei'here 
follow-M, from botOOrritb,.'tOp~ lGothogu'aptris na's.sa, :!PriBtiograptus wlgaTis, 
Pristiograptus 'druibius; ,IPti9tiQgrapius gdtlandicUs'; NeiOO.i'VerSogTaptus ntl­
ssorni, LoibograpDuS Sca'11iCus:, (Pri\Stiog,raiPtus ttiineScehs;:':Saetog~aptws lein..; 
twa.l1di:nen;Sis and, BristiiOgraptws uaimus; He also :giv:es: an ' ana1ogOus in­
terpTetil'tiQIl in Ja'teripajpem ; but modidiies it. (Tomczyrk ,1968h; cha,rt 2) ,00 

the ,groUlnd Of Te\wltS , idbtltilIlied ' by UTPan.eIk It1966). '11he :LOWer Ludl,o~ 
vian, regarded 'by Mm as the ' equivalent of the 'Eltonian, B!rin,gEh'v'oodian, 
p'artly 'the LeilIltwai'dili1:ian, is :SUJpposed to be chall'acte~ized :by the foHow::' 
mg 'zones . alIlid Suibzotties: ' Gothogl'aptu.s n~, '(Pmstio~~ptu~ vulgaris, iP!ri­
stiogtaptus dubius(stibzorie), Rristiogl'aptus got1rurudieus, NOOdiveTsogr-ap-' , 
tuB nilsSOIIli, Lobograptus . !progenitor, Loibograp,tti;s scilinious pa:raseanilcU's, 
CucU'llogJrapDus padoi 'l(suhZOlIie); Oucullograp,tUs' hemiaVlelrsus ari,d Sae­
tograp'tUs ' lemtwairidmenSiJ.S. :Th.e new ,zQIIles were .iritroduced hel"ebyUr­
baneki(196'6), 'with the reservation; howweT, that ; theiTdis1;inction for 
stratilgrapliic reasons,iIn praclice maY'IPmve' vary ifbconvenient. 'Soine dif­
ficultiek, can, namely,be ' ehcoU:rtteooediIn identifymg :ind'ex::ij)ooies iIn 
a cotrl!PTessed sta'te 16tf preserva'tion.,mol"oover, thelIlewly ·esta:blished zo­
nesmay !bel1€JgwlIlIal 'iJn cha,racteT,a!IlJd Ibedifferent enough to serVe for 
standard StratigraJP'hy. Another sulbdivisioo"lbased on8aetograJPtilds~ was 
siniultan,eOuslYSug,ge§ted !by Urbanek. !n:preseint t\vJtiter's,opiruori, howe-' " 
ver,thatcori.cetpt 'Ought 'to Ibe treated Ta'thei 'asan':a,:tigumenrt: f.or diScussion 
with Jaeger tliari . as 'a prOipOSitioin.Urhl:iinE!ik,namelydistilllctly' stresses' 
our inadequate ilmowledg~ of thBJt ,gu'ap~oIillte group and' thinks that i!n 
the iti.1ltiJrenEW e'V'Olu1tional'y data will ibe obtaiIned. 

" Witihiout goiJIlig iJri'tO detBJi'Ls I(Cf .. UrbaJrt& 19616) it seems that the pvc.-: 
posed newiones a:te based " On reiia;l:>l'e pal000nJbol'OIgiCaleviderice aM. on 
a profile with a complete 'sequence 'ci!f 'lbeds. Hence,these 'zones may ,be 
acc'ejpted withoUt 'hesitation; 'thEM !practical use, 'however, ' forstaJndmd 
1bids1lra'ti'gT~hy, :wtOulJd be greatly ' halndicapped ,by ,the extrerri:e scarcity 

): ; ' .. ;; 
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of material well enough pil"eseTved to offer a clear lPiotu:re of all the 'de­
taUs needed for a OOl'Irect defim.ltion of the species cmdsub.~pec.i:es describ­
ed by UXlbamclt. 

The above division must, moOr,eover, lbe oonfirmed jn, profiles ;from 
other boreholes in order to waT'rant correctness in the established sequen­
ce of zones, atIld to prov:e that the divdsian is arot :re,giidIUi1, tllis IllO't ,beirlg 
excluded by the au.thor himself. "-

On the other'hatnd, UT1ba!nelk's statements concemilng "the stronig dif­
feren:tiation of the l.Judlovdang;raptoliJte fauna, and itsilnadequate' lkInow­

. ledge, are of iI'eal .value. This has, namely Bill' m<iiirect ibeariJng an: the pre~ 
sent dilii:cuHies 'COMec:ted with the correct division of the Ludlovian into 
zones. ' 

'lbough the ilmorwledige oOfthe 19t'alPtold:te faJUlIla of P,01and is fail' move 
advanced i!han that of any other region, yet it is most difficult to define 
the middle part Of the Ludlovian profile embracing - aooording to the 
current elaQ;if!ication - the Ldbograptus scanicus, BrdstiogiI'aptus tumes­
cens and lSaeto,graptus leilntwaa:diJnetnSiS zones. The maximum develop­
ment and dilff,er,antiation of the CucullOgtrap,tilIlae may he noted in that 
interval. Since thds part lof the profile is well paleanwlogica,l1y defined 
and since Urbanek's distinction ,of the Z()[le8 follows ,the IbilIldingrules, his 
classification seems reaSOlIlaibIyaCceptable. Practically, however, as has 
a1ready 'been mentioned, it CalIlillot serve lits purpose; The practical sollu­
Uon of thiS problem calls, therefor,e, :for a settlement /by compromise. 

The present writer su~ests as a clue to thatsolu tion the fusion, 
Uillder 'the name of the CuooUog'raptina'e horizon; of Urfbanetk's (1'966) '00-

nes Lolbograptus progenitor, L. scanicus pail'ascanicus, L. ilrwertus . and 
Oucullograptus hemiaversus.Thds does arot coincide ,Wd:l1h the full vertical 
rlIDge of the' abOve 'subfamily, he:nce it does IDIot cOrrespond with UItw.­
n€lk's OucullOgraptiJnae 'ratIllge 'zone. This oonceptseems justifiable On other 
groulIlids, 'too, IlIltheprofile -of borehole MieLnik IIG-1, hetween the L. sca­
mcltlSpaTa&;:andcus {1illd L.iIriJvertus 2iones1ihere :is a, 1'5 m gap from-which 
both 'these species aiI'ealbsent and rQIl'ly L. expect4tu8 -U:rlbanetkaktd(at the 
'Qase) C. pazdroi Ul"bainek have been fOUllld. AIoother gap, even though of 
5 ni anly,' IOCotm'S lbetween the iLobog,rapfus mwertus am 100cuHograptus 
hemiaversu'" zones 'and still arnothei' one 'Of 10 m between the Cucullo-'.,;;11 , , - , 

gratptus hemiaversus and the Oucullograptus avel'SUS zones. The lac'k of 
contmuity in 'the sequence 'Of Uor:bane!k's 'OOIl,es does lIlot, by any means, 
render their diHerentia,tiOlIl less plausitble. This tprOIbletm should, evideintly. 
becleaxed up becatUSe, in the SUurian, ~ies traditionally acoop,talble . ~s 

index forms mterlodk at 'th,e base with the index species of the precedilIig 
ZOIlle and at the top with the ritndex 'apec:ies of the tnextzone. 

The IPll'eseIllt iSaletograJptus leintwardinensis 2lOne, ibased an: a species 
1m.owtn from many profiles, hence readily CONela ted, might lbe iretained 
instead 'of Ull'lbanek's OucullogralPtus aversus zone and C. aversus rostratus 
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sulbzeme. As ' dB cumranily accepted, the presence. of· ,saetograptus leint­
wardinensis '(HJopIk~) is 11'mited to Ithe interval which :roughly coincides: 
with the Cucullogl'8p'1llls arversus zeme alIld the C. 'aversus l"ostratus 
su'brone, th01Jigh,m:bo~ehole Mieln:ik 'IG-l, the 'two last Ispecies Teach 
somewhatthi'gher UIp(Utbanek, 1966). The en masse OCCUI"reIK!e of Bohemo­
graptusbohe11l.icus ·bohemicus ~rr.) a~e the s. 'leintwardinensiszone 
!prov'idesadad.tiIOrH~lreHaJble evidence. '"'' ". . 

The !base of the S. l,emiwail"dinensis '2lOIle ~ay be established in the 
'. top -of the Lobograptus cirri/er Ul'lb .;i.~, 'of af:orm readily identifi.a'ble 

even in a compressed ·state. of preservatioo~" 
The above COIIloept of the Saetograptus leiln:twaJrdinensis ZOIIle should 

,he tentatively acceptiJng IPetoo:ilIlgthe ela1boraltioo. of :the Saetograpti1niae. 
It · is, iIlamely, lIlot exc1Juded tha:t thds ,gI"oulP, if IIb6t oompleteiy at least 
PaLl."tly, wiU ' serve biostJra:tigraphlic pUlrposes betli:er 'tharnSOIne Oucullo­
graptinae species on ·w!hich U!l'Ibanetk: had based his d'ilvisiOlll., 

As has been more Q't large discussed in ~e chapter on the division 
of the SiluriaJn sy;stem, the IPT€SetIlIt writer does IlliOt end the Ludlovian 
'sta,ge wHlh li:he IS. leintwarmnensiS :zone !but :includes 'there:iJn the five ~ew 
zones dlistiing;uished: by Ul'IbalIlek le1'970). They are the :Bohemog;TaPtus 

. ,bohemicus; -a: . oomutus, ' iN eol'dOOgrapttiS atiriculatus, Neocuou.no~ptus 
in,expec.tatus and rNeooucu:llogTaptus kozlowSkii lrones. The newz'ooes 
are faT moire Teadily d±stilIloguisha:ble than -the lower ,ooes, :based 0Ill the 
CucullogTap"tinae, aInd data available from rtihe UteratuTe SUJglgest that 
they ocour [Il'ot only withln the Poolish prof.n.es. 

N eocucullograptus inexpectatus (Bouce!k) has been described from 
the Ba'1'!I"alIl!d1an ; area iby· 'Bou6ek I{ 193'2) 'but . its posi ticmilIl the prmile was 
iIIloorl'lectly ilIltE:!1i1p:reted. This speciJesihade'VeIl 'been acc,~ted j>y Pfibyl . 
(194181) as a syn~Ym of Lobograptus scanicus I(Tu<Ub.). The identification 
<Of this species J :lY 'UTlbanek ilIl a definite stratigraphic pcmtilon, and its 
'reoognitiOlIlas "ffie' '?JOIlle iJndex -f-ossil reasonalbly .. ~g~ its, oocul'lTenc:e in 
an analogous hor.iron of the BaTrandiatn area. The problem .of the Bohe­
mograptiinae dis very much the same; a IlIUmber of ~imerus was c.ollected 
by the writer in 196'2, during a trijp with iPxofesO'r B. lBouce/k from the 
Certorve Schody profile in t'he Barrandian area. Most .regretfully the 
acCurate stratigratphic posi<tion of these forms has not as yet been 
definitely ,establis~ed :by the Czech eX!plorers. 

The c<lIllf:i.rm,ed ocCillrrence of Ithe new zones ;i!n some Polish bore.:. 
holes, as well as the presence ,of some ronies in the iBohemian profile, ha'Ve 
aNQwed thei:r hetter definition than that of the lower :mnes, so that they 
,axe aeceptable 'cm safer 'g.roUlIllds. 

With l'Ieferenoe to 'the :(n101blems discussed albov,e, th,e followilng 
~raJPto1ite. zones aTe distinguished 'by the WlTii:er lID. the Ludlovian, profile 
of Poland (chart 6). 
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.GothograpttLS7Utssa ZOne 

~ . . "," . . "';' }'-' . " ~" J . :::1 :.' ~' . , . ' .. '" ",£ .", .. . . ...... . 

. . ~ .~Ile . .occ1f.rs i[Il · Jt~e . t,>~t~p1. _pa:t :.,,()~ the .. ~~'~o()~iaJn .a~ it is 
~ha:rac~ 'by ,an~~trE;!~~ly ,.meag~ '. a~blage . cQtIl$ting of the 

, " , ' " , . . ... ' - ', . '., . . " . .., .l " ~ . r . •. ." . , ~ . .. . -' . . 
follow~' for~s:Go~hog:amus ~~~I(i~ol~),f.~~ogr~~~ ~ubiusdubius 
(Suess), m ~e top alSO, Pristiograptusvu~garj.s i(W9qd)~ Th~ ,'fmiex ~eci~ 
makes itS ~p~~ alre~y ~ the nIPPer WOOi~" but its epilb6le 
beoomes diStiIrictoo.t 'ear~~e,r t~an albo\re ;t~e .CY)l"to~~~fufiUlIldgren] ·'2lOne., 
The GothograptuS nassa ~,e: :is not .1moWiIl .m the '$1uTian profile of 

. . ",." .' • .' . . ,1 . . . . • . •. ~ ", ., .r . ' . . .' . . . " 

Great BTitaiin, whileiln the Bohemi&:n a.r~a i(lHomy1962) and the German 
{Jaeger 1959, 1964c) pl'ofil~s it is"plaCed in 'the - Weru~ian (compare the 
c. l~oogl'eni ~o:t;le). ,.,: , ,, ' c." _ ' . , •. - . . 

", - ' :' i,": ",. ' . . .. 

PriStiograptus vulgaris.Zd~e:: ,: '::: .': ~' .. ' 
. ! - I" "," , . ' • .~ 

: ' . . ; ~ : .. ;:: "j" •• 

" '" .f' .:.. ., • . ,' ' ". . .• • 

Si~iiaJrly>~ ~h~ JOWeT . one, .. 1;h:is. ~oon~1nsanextremely POOl" 
assembla,ge TeJi>~te.d by;' i s,P4~Of/.faPtu.s .·,spinO~s ,.(lWOO4), Plectograptus' 
macil~ntus.!(T~q~), "RetiQlite$:~' ;: wimq:n~,i ,Eis." Pristiograptus.- ,dubius, 
dub ius (SuesS), P. vulgaris (W!QOd) , i:ri i;he ~r !part ~lso P.· gotlandicus 
(Pem~). It isdfff.erootiatediln the>Brltish (Wood 19(0) as rwellas in the;.­
Bohemiatn l(Hqmy ,F~;6~) ,~~iIes" and . ~anbe. ,rearllly ~related. AJbove ' 
the P. vulgaris zone, Tomczylk (ill9lQ'2a, 1i9168c) distinguishes the Pristio­
graptus . diulbius SlJ!~2XID,e. aJI)ld 'the ' P~Stio~'tus got1~icus ·zOlIle. Both' 
these f~ beiqlIl!g tc;> . tii~ · ,4ubiJLsgr();Uip .. whi~ is . inad~'1.lately . ~tudied> 
and, th'erefore,c~n9;t: sezv.easilll.d~ . furms ·.in tl1e .. dif:£ex~tia·tioo: of. 
independent 'zones (comp.p; . ~2). ~ .' . 

. . :;' .: .. .. . . - .. . - ... •. ... •. ! ' . .. .. ' .' 

;, ... . 

... ... '. . ,. "~." . 

This 'zcmeis . excellem:tly dEi:fIDeid iln all the :LUidlovialh profiles of 
Poland aridmay~:be. :regarded as: the acrozOlIle of this' species. Its most 
typ'ical ass&mblage :is ' relpreseIl~ed by: SPi1lJOgraptus clathrOs'pi'nosus" Eis., . 
Spin. spinosus (Wood)., Plectograpiy,s . macilentus' (Tonnq:), . Hoioretiolites 
~rraticus (EiS.), H. muenchi : Eis.,· Monogroptus unciiiatu.s TuHb., Bohemo'-

. grapt'l,l,s . bohemictl.s· -bohemicus ' i(BaN;),- Ptistiograptus . dub ius dubius 
~Suess), ' P., gQtlanc!.icus ' (lP'e~),CoJQnograptuscolonus l~aJrT.), C. roe-J 
meri .(!Barr.),· Neodiversograptus nilSsoni 1~La!pW.). 

Colonograptus colOnus (Bam-.) ·.and MOnograptus un.cinatus Tullib. 
belOil1Jg to the characteriStic forms of ,thiS 2lOiIle: I ' ... . 

A silmUaT assemblagedefilnes this 2lOiIl·eitn the Profiles 'of !Bohemian· 
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a!l",ea i(BouCeik 19,36; Pfibyl 1940a, 194'2a, 1943, 1948:) aLso ID that of Great 
Britain (Wood 19.0.0; Elles & Wood 19W; RiCikards 19'615, 19'67), aJS ,well 
as in several otherlPmfiles of Europe aJIlJd outside of Europe. Hence, this 
is aJIl acro.oon.e ofp-a~amo'l1ITUmportance in correlation. 

Cuoollograptinae horizon 

I t c0IIl1ailns the' -four followilng gTatptoHte ' rones distiJIl'guished by 
Ur.banek 1(196)6) ,from Ibottom 'UiPwartis: Looograp'Uus !progenitor, L. sca­
nieUls parascatnicus, L.~vertus atnd CucUUogralpUlS hemiaJv;ersus whose 
descrijptions a're given ,bellOW. 

Lobograptus progenitor Zeme 

Thiswne def1nes the lower ;part of the horiron. The iJndex species 
be1cxrJ;gs to the oLdest, today molWlll, r-epresem.ta'tiv,es :of the ;su1bfamjly 
CucuUograptiJnae and hegiJn:s its evolutionary liJne. Other associated for-InS 
are: Spinograptus spinosus (Wood), Plectograptus macilentus (Tfumq.), 
Holoretiolites balticus -E:is.,' H. erraticus 'Eis., H. mancki (MUnch), Memo­
climacis micropoma I(Jaekel), Bohemograptus bohemicus bohemicus 
(Barr.), Pristiograptus dubius dub ius 'CSuess), Colonograptus colamus 
(BaTr.), Saetograptuschimaera 'cervicornis Ur:batnek, Lobograptus proge­
nitor U.r1batnek, L. simplex Ur\banek and "Barrandeograptus" operculatm 
(MiiJncih) . 

Lobograptus scanicus parascanicus Zone 

litis ~iciUous amcmgtherOther Ludloviam. 'rones ,by its very rich 
assemblage corrlta:i!nimg: Plectograptus macilentus l(Tomq.), Holoretiolites 
erraticus EiS., H. mancki I(!MUnch), H. simplex Eis., Monoclimacis haupti 
(Kiihlne), M. micropama micropoma (Jaekel), M. micropoma nannopoma' 
(Jaeger), Bohemograptus bohemicus bohemicus I(Brur:r.), Pristiograptu8 
dubius dubius I~Suess), P . . dubius frequens r(Jaetkel), P. dub ius tumescens 
(Wood), Saetograptus chimaera chimaera l(!Banr.), Baetograptus chimaera 
cervicornis Urlba!Ilelk, N eooiversograptus beklemishevi U.rba:nelk, Lobo­
graptus expectatus UJI'ibanek, L. imitator Urba!Ilek, L. progenitor 'Ul'banek, 
L. scanicus scanicus (Tul1b.), L. scanicus parascanicus '~KiihJne) and Cucul-
lograptus pazdroi Ur.batnek. . 



456 LECH TELLER 

Lobograptus inveTtus Zone 

In the profUe of ibo'l'ehole !Mie1lniiik IiG-ll(Ur.baneik 1'966) .this zone is 
delimilted from the underlydrng ,orne by a !gap 'Of 1'5 m and Iby anothe'l' gap 
of 5 m f'rom the overlying :rone. It !iJs, so to say, ~ended i;n a prof.i:le 
with a normal sequence, and ruturre ilnrvestLga'tiOiIllS will rpo:"olba'bly show 
whethe.r this ~ecies irnrterlooks wi:th zone ilndex forms at the base as well 
,as at the to!p. 'Its ,assemblage cont&ims: Holoretiolites mancki i(MiiJnch), 
Monoclimacis haupti l(iKiihJne) , Bohemograptus bohemicus bohemicus 
(Ba,fIr.), Pristiograptus dubius dubius l(lSuess), P. dub ius frequens.(Ja,elkel), 
P. dub ius tumescens (Wood), Saetograptus chimaera chimaera I(BaIDr.) , S . 
. chimaera cervicornis UlI'!ba:nek, S. chimaera salweyi I~RopIkin.), S, fritschi 
(PeI'lner), Neodiversograptus beklemishevi Ul'Ibanek,. Lobograptus expec­
tatus Ul'IbaInek, L., imitator Ull'ibaneik, L. invertus Ur.banek, L. scanicus 
amphirostris UI'banek. 

Cucullograptus hemiaversus Zone 

ThisZQine is aII'lbitraTily aCC€!P'ted as . the top .of the CucuUograptiinae 
horizon. The top of the :WIIlie isi:ndica:ted iby Lobograptus cirrifer Ul'Ibanek. 
The f.olLowing f,OTms chacr.-actedze thewne: Holeretiolites mancki (Miilnch). 
Monoclimacis . haupti ICKiihllloe), Bohemograptus bohemicus bohemicus 
(Barr.I), Pristiograptus dubius dubius l(lSuess), P. dub ius frequens (Ja-ekel). 
P. dubius tumescens (/Wood), Saetograptus chimaera salweyi I(Horpikinson). 
S. fritschi I(Pemer), Neodiversograptus be,klemishevi U:r1banek, Linograp­
tus posthumus 1(lR:idl'ter), Lobograptus cirrifer Ur:banek, L. expecta,tus 
expectatus UrrIbaa1eik, L. expectatus bicornis Ur.baJIlek, L., scanicus amphi­
rostris U r.banelk, Cucullograptus hemiaversus Urbaneik. 

The f'Our graptolitero:nes, discussed aibov.e, 'which indicate the 
Ouclul1ograptilna,e horiz'OIl1, aTie ibased in tPolatnd an the farurna round irn the 
profiile of borehole lMieImk 'IG-1 (Urbanelk 196:6). 'This horizon Which, :iJn 
its rold bTload. CIOInC€p't, emlbr8AOOS ar part of the top of the INeodilversograptus 
ni1ssornIi. 7mle,i!he L. scarnicus arnd the BristiQgraptus tumesoons ro:nes, is 
l\eadily 1n:-acealble ID neady an the !IWofHesof !Poland. 'The question. mow 
aTises whether :the cornc'e!pt herre presented -will 'be oonlikmed in !the other 
EUiI10pearn profilles I(Barrraroo:i.an a'l"ea, Great iBrita:iln,Germany) whose 
:rre-examilna tiorn 'm 'thris respect is thowght rnecessarry ilnthe writer's 
opinion. On the presence ]n the Europeatn profi1es of genera arnd species 
which a,Iso occur in the assemblage of the Polishzornes, it may :be 'reaso- ' 
nrubly s1l!Pposed rthat also the OUClUllograptiJoo,e aTe sulbject to changes 
r.esembl:iJn:g ,those observed by Uirhanrelk. 
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Saetograptus leintwardinensis Zone 

The· de:fdm:i tiOlIl of this 2JOIl1e and thepua1pOSe:Lu]ness of its ten,ta tive 
l'eta'inment have been discussed ion p. 41)2. The following forms ,occur in 
its assemblage: Monoclimacis haupti (Kiiihin,e), Bohemograptus bohemicus 
bohemicus i(iBaTr.) , B. bohemicus tenuis (Bout.), Pristiograptus dubius 
dub ius 'CSue~), P. dub ius frequens (!J,aeikel), P. dub ius tumescens (Wood), 
Saetograptus fritschi fritschi (Perner) , Saetograptus fritschi linearis 
(Bouc.), S. leintwardinensis I(Hopk.), Linograptus posthumus l(Richter}, 
Cucullograptus aversus aversus l(!Eisenaclk), C. aversus rostratus Urbanelk, 
C. hemiaversusUiIfban,e!k. 

Bohemograptus bohemicus Zone 

According to Urbanek (19i70) this ~OLIl'e is 'iJndicated by the epibole 
,of the ialdex SlPecies which :malkes its first appearalI1ce ,a'lTeady in the 
N. nilssani 'zone arntl becomes fiJIlially extimd dn thetqp of the Neocucul­
logrr-aptus kozloWlSkii zone, ie.iJn 'the top of the Ludl1ovian. BegiIrun:itng · 
from the S. leintwa.rdmensis :zone a variability is observable withiJn the 
spec1e's B. bohemicitS bohemicus (Barr.), plfodu.cing several characteristic 
SUlbspecies. I!n the roale here c'O!I1'Sidered, the IDdex fOlfm OC0UJrs eh rnaase, 
though . this has !I1lOtib,eexr lIi,oted throughaut the ' vertical range of thiS 
species. ' AcclOIfdin:gto UroaJIlJek; th'e foHowingforms we enoou!I1terediln 
the assemblage cliall'ac'teriziiIllg ,this ,ione: Monoclimacis haupti lCJ(.iihIne), 
Bohemograptus bohemicus boh·emicus I~Ba'rr.), B. bohemicus tenuis (Bout.'), 
Pristiograptus dubius dtibius l(Suess), P. dub ius frequens (Jlaeikel), .P. du· 
bius tumescens (Wood), Linograptus posthumus i(lRichter), Cucullograptus 
aversus cf. aversus i(Eisenack), C. aversus rostratus Urbalnek. 

Bohemograptus cornutus Zone 

Uil'Ibanek (1i9I70) separates thisoone into two subW!I1es: the lower~ 
B. cornutus praecol'nlUlnus and tiheupper,rs.· cornutus cornutu.s s.ubzone: 
In the i'writer's OIPmii()tJl such a ,suibdivision is mot reaHy necessa.try booause 
the twoSUlbZQtlles are !based O!I1.,oneandthe same species and are, 
mo:(eover, cha['a~terized by ,the .same assemlblage. Aeco:Ni'ilngto the a'bove 
conc~t th:is:2lO!I1,e is 'treaJted as the aarooone of the species comutus. 'Dhe 

. a'bsence of OucullograptiJnae is OI!leof the tylpioal :f,eatu.Tes, while the 
. assemblage is ,alI1alogous w.ith that present :iJn the U!I1derlymgZO!l1e. Accord:' 
ing to U'lfuan.elktt 00nsists of: Monoclimacis . haupti ,(oKi.ih:ne), Bohemograp· 
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tws bohemicus bohemicus l(lBaI'Ir.), B. bohemicus tenuis (Boucek), B.cor­
nutus CornUltus Urbain.€Ik, B. cornutus praecornutus Uinbanek, Pristiograp­
tus dubius dubius I(.Suess), P. dubius frequens (J,aekel), P. dubius tumes­
eens [(Wood), Linognaptus posthumus (\Richter). 

Neolobograptus auriculatus Zone 

'This zone may be 'regarded as an leqUlirvalent of :the acrozon.e of the 
iiIlidex species. Acoordmg to Uil'IbaJnek (H~70), the 'charnClteristic assernblrug,e, 
wihioh strongly Il'esemJbles the uroerlyinrg one, is ~esented by: Mcmo­
climacis haupti 1(tKi.i!blne) , Bohemograptus bohemicus bohemicus i{Ba!r;r.), 
B, bohemicus tenuis I(!BouC.) , Pristiograptus dubius dub ius (Suess), 
P. dub ius frequens (lJaekel), P. dubius tumescens l{Wood), NeolobO'graptu.s 
auriculatus Ull'IbaJnelk and Linogmptus posthumus (Richter). 

N eocucUlllograptus inexpectatus Zone, 

It complies ,with the requi.r.ements fur am acro:wne; its assemblage 
aooordilng 'to UaibaJIlJeIk 1(1'9170) oonsiJSts of: Monoclimacis haupti (Kiihlne) , 
Bohemograptus bohemicus bohemicus;('Bar.r.), B. bohemicus tenuis I(iBouC.), 
Pristiograptus dubius dubius I(Suess), P. dub ius frequens (Jaei.kel), P. du­
bius tumescens (!Wood), NeocucullO'graptUS inexpectatus ~B{)ill'ceik:) and 
Linograptus posthumus (iRichtel1). Moreover, Uir.banek (1970), has 
distin.guish€d some valI'ieties within the ~es Neocucullograptus inex­
pectatus (iJ3ouc.elk!}runJd Linograptus posthumus l(Richter). 

N eocucullograptus kozlowskii Zone 

1111 the writer's opinion, this rone IOIlLght to !be regaroed as the 
YOUiIltgest an€ :in Ithe Lrudlowan stage. Its assemblaige displays distinct , 
impoverishment; aooordilIlg to UIban.e!k it 'is repI'lesented 'by Monoclimacis 
haupti (lKUhne) , Bohemograptus bohemicus tenuis (iBO'llCe!k), Pristiogrop­
tusdubius dub ius I~Suess), P. dub ius frequens (Ja,skel), Neocucullograptus 
kO'Zlowskii UIban€lk. and Linograptus posthumus IGRiclrter,). 

The top O'f the atbove oone ils accepted by the wri:teras alll a'rbitrary 
Ludlovianlpostludlovialll bOUJIldarry. This supposition is based an the 
following da,ta: . 

a) distinct impov,erishment of the faUlI1a, similar to' .that ob$erva'bl~ 
<m the Wen1oc/kdarn/lLudlorvian bOUlIldarry, 
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b) complete disappearaIIlce of the g.enus Bohemogra.ptus, a very 
characteriStic LudloviaJIl fonD., 

c) extilnction of the CucullograptiInae; N. kozlows'kii UT!balnek being 
probahly their lalst r€1PTeS€'n;ta:tive, 

. id) the persistaJIlce alborv·e the Ludlorvian of three species only: P. 
dwbius jrequens (Jaeikel), Monodimacis haupti (Kuhne) and Linograptus 
posthumus (Richter). Out of these P. dubius frequens (Jaeik,el) r.etains its 
OOIlIServative charr-actens, M. haupti (Kiihrne) pOOlbalbly initiates a n,ew 
species "Monoclimacis" ultimus l(peroeIi), while L .. posthumus (Richter) 
persists, without substantial changes, as Jar as Itbe Lower Devonian, 

e) the appearance ·aJbOlVe N. kozlowskii Ur1banek of new Mono­
graptidae speci€S i.a. of several mutations IOf Monograptus formosus Bou­
cek, which have not, a's yelt, 'beetrl. fully worked out. 

The ahove facts are easily'tracea'ble ID !Poland. w:ithin ervery profile 
fully developed in the ,graptolite facies. 

The youngest LudlOlviam. ~on.es and their characteristic la,ssemblag,es 
here oOiIlsidered, occurrmg above the leintwa,rdinensis :wne, allow the first 
acc'Ulra te divis10n 'Of this fra,gment oithe Si'luriatn !system in Polamd. 
Although the presence of thesewnes :in .other profiles (Barra:ndiruIl area) 
is nlOt excluded, their cOTTelation is now hardly IPossJible. 

Posrtludlovian 

At their base <the deposits of this stalge are developed as mudstones 
interbedded :by siltstO!lles. Marly limestone intercalatiOiIlS are fairly oom­
motn in the shalllOwer paTts of the basin. Towards the top sedimenta tio:n 
grows mOIre' 'Ulni:flOrm with the JPlrooomialance 'Of mudstones, partly 
calca<relOus. ConcretiOlIllS of ma;rly limestones as well as intercala:tion. of 
o'rganlOge:nic limeston'es ar,e frequent, tolO. GraIPtoli:tes are the dominan,t 
fallIDa; ·they ,are reoorded ial g,reat a:bUJndance born sev,eral boreholes 
(Teller 1960a, '1964a, 19;6;6). Side Iby side, especially :in. the caiJca:reous 
itntercalations, the presence has Ibeen noted of trilobites, ostTacods, pele­
cypods, gastI'QPtOds, c'epha1opods, c'onocionts and IbrachiQPOds (Korejwo & 
Teller 1964, Wi1lwicka 1967) . 

. A variegated C'omplex cO[llsisting of m'Uldstones, :i:ntercalated by 
caolca::r;eous g!reYlWackes, d.s well developedilIl the Holy Oross Mts. Ca1catre­
o'US concret1ons are present, tOIO, with limestone interca'latio!llS in the tOlP 
parls. A rich nO!Il...,graIPtoHte fauna isenOOUiIltered throughout that 
complex. ' 

'The ipostlluidlovian biostratigraphy is ibased .on ograptolites, borehole 
Chehn IO-l 'being the hasic !pl'ofHein 'the tiotp palrt. Its lower [part has 
not as yet heen fully wtOr'~ed out I(chail"t 7). 
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1 Monograpfus angustidens Pfibyl ~ 
2 M.balticus Teller -
3 M.bouceki Pribyl -
4 M.formosus(Boutek) -5 M.ex gr. f[irmosus (Bou~ek) I-
6 M.lebanensis Teller -
7 M.pernerl Boucek l-
S PristiogYaptus admrabilis Teller, .• l-
S P.adunl::us Teller -
10 IP.ougenslus Teller I-
11 P.che.lll1iensis Teller ~ 
12 P.ex gr. dubius (Suess) .;.;.. 

13 P.perbreVls Teller -
14 P.rarus Jeller 0 

15 P.sansonawiczi Teller ... 
6 P.separabms Teller o. 

17 P. transgrediens (Perner) -
18 )1onoclimacis ultimus (perner) I-
9 Linograptus DDSthumuS(Richter) 

20 Abiesgraptus sp, -
The sulbdivision of that stag·e (from /bottom to tap) is as follows: 

Monograptus formosus Horizon 

TlriS horiron is ccmf:ilned 'to the vertioal range of the species M., 
fOrmosus Boucek, and its 'balSe inidicaJtes the LudloviaJIl/Postludlov1an 
boundary. Its tqp, 'on the other haJIlld, overlaps with the bottom of the 
Pristiqgtl"aiptus Ibugens:iusrone. 

The presetnce, besides M. formosus Bouceik, .of ;sev~al new ~ecies, 
so far not yet woriked out lbut which may in future prove very helpful 
in detailed classii'ilca;tiOlIl, r,easona:blysuggests to l"Iecognize the lower l}Jart 
of the PostludloViian . as a horizon. On the other hand, the distinction of 
azoneaccE!!Pialble as the aorowne of M. formosus Boucek would hall"dly 
give a true pictwre of the iPresetnt situaltion. 

The followi:n.g forms have been hereto Il"ecoroed from the abov,e 
horimn: Monograptus baUicuSl Teller, M. formosus iBouc.ek, M. ex gr. 
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jormosus BouOOk, M., lebanensis Teller, Pristiograptus ex gr. dub ius 
(lSwess), P. rarus Teller, "MOIIWClimacis" ultimus ~Pemer), Linograptus 
posthumus ~icMer). , 

M. formosus Boucek was described :fr,om the Ba,rrandian area; it 
occurs there :i!Ilthe Rristiograp'tus ultimus rone which indicates the base 
()f the IPHdoli beds ;(lPfibyl 1941a~. '1n::the Polish !profiles"M." u.lt~mus 
(Petrn.er)'is associated with M. farmosus BouCetk ibut 'throUJghout illts vertical 
rang,e. There seems, however, to 'be no !plausjJble ;reason to disttn.guish in 
Poland 'the "M." ultimus lZone; this zone itn the Barrandian aTea represents 
()lIl:ly a very small fragmen:t of the !Polish M. formosus horizon t(T,eller 
1964a).' 

Monograptus formosus ,Houceik is, moreover, iknoWlIl from some 
bareholes ID Ui!thJualIliia, located i!n the eastern parlof the Perilbaltic 
depression {lPaSlkeviCius 19613:)., also in Volhynia o(Krandievsky et aT. 19618), 
BuLgaria 1(S!passov 1960), K'a'mikhstalll (AJPOllanQV et al. 1'968), Central Asia 
(Obut et al. 19618), [Mooocoo l(WiJllefert 1'963} and Normamly {J'aeger, Dore 
& Phil'i!W<>t 1916t5i}. Quite Il'ecen:tly, Jadkson (written communication) has 
r€lPO'rted a similar form ID atn analogous mm tiglraphic posiJtian in CaIIlada 
('R'oyal Cr,eek !profile). , 

Tomczyiks (19i6\1~ and TomcZylk 1(1962a, p. 65 et al.) state that among 
the forms encourntered at the ibottom ,of :the, vertical raal!ge of M. formosus 
Bouc.ek, he has idenJtified: Monograptus microdon silesicus Ja,eger, M. 
microdon IRichter, a:lso species f,mm the "UJIlci!natus" ,group - Monograp­
tus uniformis IPfilbyl, M. praehercynicus Jaeger ami M., hercynicus 'Perner. 

~ll the albove species aTe, however, ikInown from ,other pr-ofiles of 
Eurqpe or outside ])u'rope, also frrom iPola!I1d, but 'i!n considerably younger 
layers, above :the 'Monograptus aJtligustid.ens 7JOIle~ 

Tomczy'k claims that in Poland as well . a's in o1!her._parts of the 
globe, Linograptus posthum'UIS l(IRichter}is 'the only species occoUIIl'itng 
ahov'ethe Monqgraptus oogustidenszone, 'other graptolites ,being absent. 
This led Tomczylk (100i2a) :to :i!Iloonrect stll'atig,rajphic oonclusiions. 

Jaeger (19612), Bouc,eik & Horny 1(19164}, also Tel1er 1(1964b) all disa'gree 
with the a!bove concept. 

Nevertheless, Tomczylk ~19>6i8a,:p. 1411'-14l2} adheres to his original 
inlterpretatilOiIl and justifies it 'by new aa-guments based on the Sllurian. 
profile from 'borehole ICiepiel6w [IG-I. 'IEs aa-guments OOIIl:tradict, !however, 
the results obtain.ed not anly 'by 'the writer (!Teller 119i60a" 1964a, h;Ko­
rejlwo & Teller 19'f3\4I) but also th,ose of 'IIlaiIly other authors (Pfibyl)941a; 
Bou6eik 19616; Jaeger 1959, lOOi2'; HoHard & Willefert 19061; WiHefert 196~, 
1963; Koreti 19617, 19618;LenIZ 19616; Boucek et aT. 1967; Beil'ry 1'96'7; 
Philip 11967; iNilkiforova et a<l. 1'9617). SiJnce, moreover, Tomczy!k's arguments 
alr~ not based an amy r.eliaible evidence, the presen,t writer must alga:i!Il 
e~r-ess his qpinilon on ,this probl,em. 

I} 'Tomczyik 1(1962a, 1'968a} has not aB yet figur'ed or describedarny 
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.of species he has idootified as Mcmo,graptus uniformis IPribyl, M. praeher­
cy.nicusJae,g.er, M. hercynicus Pemer,M. microdon microdcm -Richter and 
M. microdon silesicus Ja,eger. Neither did he publish any other facts :iJn 
support of Ms sU!P:p'osition respecting Ithe absence .of the here named 
species above the M . . alIl[gustidens rone. He cOInfilIled himself to v,exy 
gene.Q'alspeculatioIl'Sj oOlIlcemilIl,g the eVlOlwtion of graptolites I(TlOmc'zyk 
1962a), at the same time depreciatilIlg the aTgumoots advanced by other 
authors. 

'2) Tomczylk (19'68a) denies the correctness .of the identifitation of 
M. uniform is Prilbyl £rom bOI1ehole Chelm 'IIG-1 l(iKorejwlO & Teller 1'9164) 
postulating that i1: is Monograptus angustidens Pflby1. He ass1gns g'reat 
importance to differences iIn the state 'of preservatiolIl .of graptolites from 
mudiStanes as c,ompared 'with those· from li;mestooes. The rhabdosome 
figured iIIl pI. XX'.I, fdg. 3a, h, by Korejwo & Teller (1'964) is normally 
compressed ami :not pa.-esenr,ed irn half rel:ieif. !Moreover, it does n'Ot come 
fl'om a limestoine, as is sugg'ested Iby Tomczyik, but from a calcaIl',eous: 
mrudstOlne.1 

3) Tomczyk {19'6!8a) claims that the albsooce .of M. uniform is IPfibyl 
in a 143.'5 m thiclk £ragment .of core aibove the !M. angustidens zone in 
borehole CiepielOw ~G"1 p'I'()lVidesrelia!ble ,evidence to exclude the 'occur­
[["ence of the former aibOVie the latter. The question her'e arises whether 
the M. angustid€lIl!S:ro.ne 'is really well qefined iIIllborehole Ciepiel6w 1G-1 
and whether the index -species is correctly :iden,tified by T,omczyk, lbeca­
use h~ paper does not colntaim. any diOC'Umentatioo. iM()(l"eover,from the 
profile of the above bOl'ehole, Tomclzyk 1(1'9618a, p. 141) mentioIl!s two 
intelrivals with M. angustidens Pfibyl. One at a depth of 2,6418-2,675 m 
(27 m) f.rom which he .reports M. cl. angustidens iPfi!byl; the other at 
2,605-21,615 m (10 m) with M., angustidens tPfibyl, said to occur en masse. 
These two intervals are separated by 313 m of deposits C0lIl1ta.iIIling only 
Linograptus SIP. Even if M; angustidens IPfilbyl had "been oorrectly iden­
tified in bOlth cases, · the albsence of M. uniformis Pfibyl from ,borehole 
Ciepf.elOw 1G-1, above the M. a:ngustidens ~one, calIllI10t eyid€lIl:tly prove 
its absence irn general above the last named ZOIIle throughout IPoland, am 

. still mOll'e so throughOlUt the world. The limited diameter of all boreiholes. 
a!p!pa,ren1:ly not Itak€lIl heed .of by 'f.omczyk, nlay .be quot'ed to illustrate his 
all1gumentation. 

4) Theil"esults from borehole N13 in the Sahara desert, wiOl'ked ou:t 
by Wil'lefert (1962, 19163), are accepted (by Tomczylk as evidence ·for the 
presence 'Of Manograptus formosus Bou,cektOlgether with M. uniformis 
Prilbyl as well as YOlUll/ger tforms which he 1(1'962'a, 19168a) calls the "uni­
formis" ga.-oUlp. 

The present wri:ter took his o!PIPortu:nityto ha,ve this problem clea:red 
up. The "UIIlifoormis" group, as uniderstood by 'Dr. Willefert, does n'ot 
coincide with the coneept ,of M. uniformis Pri1byl. The latter .occurs :in . 
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bol"ehole N13 between 2,7'0.2.'5 atnd 2,73rl 'in lin association with M. hercy­
nicus Penner and M. praehercynicus Ja,eger, while a form resemlbliJng 
M. uniformis Pfibyl (which Dr. WdUefert does not identify with M. uni­
formis iPfibyl 'but piQlSSi!bly Wilth the "uniformis" ,g:roUip) oceUil's lo'wer 
down iJIl, borehole iNl3, together with M., formosus Boue.ek. Exoeptfor its: 
outer appeaiI'aJIlCe, 'thiJS;form has nothinig din oommon with the typical form 
from which it is much older. 

5) Tomczylk postulates 1(1'9,6i8a) that Acastella tiro R. & E. Hichter 
from borehole Ch-elm '1G-1 Il"epresen,ts the young stage of a new species of 
the genIUS AcasteZZa, lsaid to ,occur iJIl borehole Ci~iel6w 1.0-1, a'OOve as 
wel'l as below the M. angustid.€JIlS zone. This prove might Ibe acceptable if 
'I1omc,zY'k had given b()lth a description of the new species amid had figwred 
its sucoessi~e €'VIolutiJOnaJry stages. 'The COil"recmess of 'the idetntificationof 
the specimen firom bOl"ehole Chehn IG-1 r(KrOrejwo & Tener 196,4) , a;s 
Acastella tiro !R. & E. lRichter has lboon confirmed by Dr. Alberti during 
a discussioln with ,the present writer, when Dr. Alberti emphasized that 
the specimern. here oonsidered is Vlery typical. 

16) Tomc1zyk's COtIlCept (lo!li6l8a) that 'th·e base of the M. UJIl'iiformis ,zone 
is not acceptable as an index hori'ron iJIl the corJ."ela't1orn of Siluriarn 
d~rOSits in Europe obviously oOIl!tradicts the 'opiJniolI1s ,of ,all European 
and non-European explorers, Tomczyk excepted. Thts was stressed at the 
1,96'7 rOornference at Ca1gary arnd ·again in 1968 at Leningrad. 

According to rthe lPl"esent ikInowlooge of the Upper Siluriarn grlllptolite 
faUJIla in Toiland; it may he J."easonalbly accepted that, within the vertical 
range od: the species Monograptus formosus Boue,ek, there are other 
Igenera and species, orUtwaTldly :resembliJn,gthe :forms M. uniformis PHbyl 

,.or M. microdon RichteT, bwt which cannot he :iidentiiied wilth species 
OCCUIl'!riJnrg much higher lljp. in the stratigralPhic seqruenee. Most H!kely, 
these alI"e n'ew sp:edes, possilbly even new genera, as 'was cor.rectly sug­
gested ,by Tomczylk {l962a). Suoh species, however, as M. uniformis Pfi;byl. 
M., microdon siZesicus Ja,eger, M. praehercynicus Ja,eger, M. hercynicus 
Pertner, and also Pristiograptus atopus Houeeik, Monograpttis yukonensiS' 
Jac!kson & Lenz, al"e not Silu.rian but a<llready Ibelorng to represenrtatives 
of the Lower Dev.onian, and occur above the rM.alI1gustidens 'zone. 

'Tomczylk's oonclusions (1962a, 1'968a:) dra'WlIl rOIl miis-iderntHied fauna" 
swg,gest lack of documentatiolIl and, theTeiore, authorize the iPres~t writer 
to lIleglect them dill :1lhe ;study.of the Upper SilurialIl stOO'tigraphy of Poland. 

Pristiograptus bugensius Zone 

This 'zone is the. aCII"OZOIIle of the index form. It is characterized by 
an extremely meagr,e assemblage [",epresented ,by Pristiograptus cu1uncuS' 
Teller, P. bugensius Teller, Linograptus posthumus '(Richter) amid 
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Abiesgraptus iSp. It has .been ;recogn,i~ed in severa'l tPolish boreholes. Obu t 
'et a1. (l'968) have Teoorded it fmm C.ent'ral .Asia, while quite recelIltly it 
is reported .by Jacikson l(Written commulIlication) from Canada ... ' 

Pristiograptus chelmiensis Zone 

'This WIle should be recognized as an aero2lone. Its charactetr1stic 
.assemlbla,ge contailIlS ,bestdes Linograptus posthumus (Richter) also PTistio-
9raptus bugensius Teller at the base; as well as P. chelmiensis T'eller and 
P. samsonowiczi Tener in the top. It hatS been reoogInizeci din several Polish 
boreholes; abuft et al. 1~1'9618) have recorded it from Central · Asia, while 
.JaClkson '(Written. communication) ,reports it from Canada. 

Pristiograptus samsonowiczi Zone 

This)s an aCl'IoZOlIl!e of the rindex species. The only f'orms f,ownd here 
are Pristiograptus chelmiensis Tener - enCOlID!teroo BIt the base only -
P . samsonowiczi Tener 'and Linograptus posthumus (Richter). Thiszooe 
has been reoognizediln several Polish booeholes. 

Monograptus bouceki 'Zone 

Thists a .wnethat may he ireadily defin.ed alIl,dshou1d be recognIzed 
as the aCOO2lOlIle oaf Monograptus bouceki Pf.i!byl which OcCUl'lS he.re ID . 
associaltiolIl with Linograptusposthumus I~Richter) only; It has heen found 
ID several boreholes. 

Pfilbyl 1(1941a) was the first to defilne it :in the BarJ.'landian alrea.' 
.J·aeger, Dore & Phil'ijppot (1916'5) report it from No:r.mandy, while Obut 
et a1. (1968) fOUlnd it iIn CentralIA:sia. 

Monograptus perneTi Zane 

It is an· aC'l'IOWIIle, sirni!1ady as 'the UlIlIderlyding one. Linograptus 
posthumus l(\Richter) is rt'he only other form foUlIldthere :besides the index 
species Monograptus perneTi Boutek. Till the Barmndian aTea, it was 
distitnguished Iby 'Pfibyl ('1941a) f,oom the Pfiido1i beds. Tornczyk (19612a 
,et ·al.) men:ti:OIIls the two last ZlOlIlles in a rev'€!l'ISed ordei', ,while ID his !paper 
pUlblished .iJn 1'9681b they a~e fused into OIle ,biJnom.i!na'l ·2lOlle. The correct 
sequence .of these 2lOIIles has been. more ait lall',ge Id!iscussed preytiously by 
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the IPresenrt; writm' (Teller 1964a). The Manogd"aptus lPemeriZOlll,e is a1so 
!imOIWlll from Ka:zaJkhstalIl (:A(pol1onov et al. 1968) aJIld from ' Central Asia 
(Obut et al. 1196'8). 

Pristiograptus admirabilis Zone 

'Dh'iLs rone has ibeen defiJned ,oniihe vertica!l range of the index form. 
]Its assemblage contains rPristiograptus separabiliS .T'eUer, PriStiograptus 
admirabilis Teller amid Linograptus posthumus ,QRichter), as well as 
Pristiograptus perbrev~s Teller in the top pa'rt. So far, besides in the 
ipiOOfile fil'lomborehole Chelm 1G-1 this ;ZOIIle has also been found :in the 
profile of borehole iRluda LUlbydka (Teller 1-964a). 

Prisiiograptus perbrevis Zone 

'So faT, this ZOIlle has been distinguished din, :no other boreholes except 
Chehn IIG-1. Hs meagre assemblage oonsists of Pristiograptus perbrevis 
Teller, P. separabilis Teller, ' P. transgrediens (tPern.er) ip, the tap, and 
Linograptus posthumus I~Richter). 

Pristiograptus tranStgrediens Zone 

This :is an aC!f\ozone and lbesides P. transgrediens ~Pemer) it contains 
«lly Linograptus posthumus l{\Ricnter). Pfibyl (1941a) was the fiJrst to 
distdnguish it ID the Ba!I'liandian arr-ea. More recently ,it has !been reOOIXied 
from ThuriIngia (:J'aeger 119t614c), NormalIldy i(Ja'eger, Doo'e & Phililwot 1965) 
whdle quite lately Jacrkson I(written oommulIl'icatiorn) has tl'E!)ported it from 
Calnalda. 

Monograptus angustidens Zone 

This .is ;the Ilast grap'tolite 'WIle of the Siluriarn ,system in ,Boland. 
l'tstap 'also iIIldica'tes the SilllN'iaJIl/Drevonian bouindary . It is aJIl, acrozqne 
aIIldbesides M. angustidens Pfiibyl, the only other furrn it oontains is 
Linograptus posthumus (!Richter). The :iIIldex form was for 'the first time 
distinguished !by Pftlbyll(1'941a). in the Ba;rraOOian area, bu:t Tecentlyalso 
ID Poci-olia aIIld the Uiral (K.oren 1967, 1'968)~ 

The !gralPtoli'te horrwn aIOd the Igraptolilte zones ,of the Polish . Post-
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ludliov:ian l"€pre5ent today the most cOlll!Plete Uwer /Silurrian sequence of 
Gentta'l Europe. Until recently it was ikll1JOWIIl only from the Ba'ITaruiian 
area and ·was regaroed as the type !p:mfile. The researcll studies under­
talken in PoIalIld have, however, resulted in a more detailed subdivision 
of the Postludlorv1an rund, what is still more important, some of the new 
Polish zones have also been Tecently distinguished in Canada and Centra'l 
ASia. This corroborates the writer's (Tener 19164a) suwosition ahout the 
existence. of stratigraphic gaps in the Barrandian .area. Therefore, a ,re­
":exammatiiOln of both, the [K.opanilIly beds amd the IPi-Moli Ibeds, now seems 
:iD:ldispensi:ble fur the c1ea£I"mg iU1p of the above problem. The need fOlr such 
studies is stressed ,by the discovery Iby lBou6elk t(1966) - evoo· though in 
much Y'OUIIlger layers - of Manograptus yukanensis JacksO'Il & Lenz, 
a form descrilood f'rom Canada from a lPl'ofile where Jac!kSQlll has lately 

. fO'UllQ some Polish iPostlrudlov:ian zones. Hence, it does not seem excluded 
that some Polish :zones are also presmt ID the Ba!r:ramdian. aTea. 

Other faunas, reoontly €II1counter:ed in IPoland WlithilIl the zones P. 
bugensius - M. angustidens, alI"e neaTly ldentical with those known 
·:Iirom 'the iBarrandirun area · /(1KO!l"ejrwo & TeJiler 19614). These :fIDds halVe 
oonsiderafbly helped :i!Il the cOrTelatiJOln. of the IRzepiIIJ. series which oontain. 
no grraptoHtes. 

YOUlIllger gra!pto1ites, un:til lately refeN'OO to the Silu:rian., have been 
:found in IPoland aibove the M. angulStidens ZiOlIl€, i.e. Manograptus unifar­
mis !Pi-i>byl iIn 'bolre'hole Chehn IG-1 (Korejwo & Teller 19641), in the Su­
detes Monograptus hercynicus (perner), M. hemiodon Jaeger (Teller 1962} 
and Manograptus microdon silesicus Jaeger (Jaeger 1'959). Today these 
forms havebeelIl assign.oo already to the Gedilnlnian. 

'l1HE OO!RJRELA'IUON OF TlHE POLISH SLLUlRIAN 
JW\rnH AfDJACENT AREAS BASEID ON GRAPTOLITES 

The Silurian deposits of ~land, subdivided 0IIl the basis of T·eoog­
n'iized and defined ,graptoliteZiCllnes, may .be readily coorelatoo with such 
profiles :Worn adjacent aTeas IC&!ania,Latvia, Lithuania, the BamandialIl 
area, ThUl"in.gia') where the dirvision. of the Siluriam.· system is likewise 
·based on graptolites. AB a rule, no ,essential d!iflfioulties are encountered 
durin.g the'WOilik of correlatiOln, as fur as the ,Saetograptws leilrrtwal!Xiiinensis 
rone, in the BaTrandiaina·rea and iln.. Thurmgia, · even iIIlc1uidilIlig the IP'ost­
ludlov.iam.. A/bOive this · zone a change of ·fades is noted iin. most of the 
EUiI'IOIpean profHes; the graptoHtes cease tobetheimdex forms and gI10W 

less £reqruent. Such facial changes aTe observable in Poland, too. A com­
plete aibsmce of th~ .graptolite fauna above the IS; leintwa:rdinensis zone 
has lbeen noted only in the. Holy Cmss M1ls., bOlth <in the Wydrzyszaw and 
the Rrepin s·eri:es. Within the Precambrian platform, also in the SE part 
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()f 'tJhe lPaleowic !platform, the :graJptolite fauna still predomiJnates amd in 
some IPlac·es it has !persisted up to the Lower nevanian inclusively. 

'The Polish ,gmptoli1ie ZOtnes haJV'e been CO!Illjflall'ed either with am.a'lo­
goUJS '2lcmes or Iwith deposilts which aire ·their time eqirv;aletnts itn·'the va,rious 
profdles. The Snurl-am IPI"ofil'e o.f !PodoUa !has also been correlated:because 
of its impartaa1ce fOIl' M:iJdd:le Europe, evem. 'though its lithol;ogicalequiva­
letnJtB an:! missing iJn P,olaoo. ilIndlilI"ect stra tiJgraphic COIllIl.ections are, 
however, traceable. The correlation of the S'il1urian dEWOsits of Poland 
with ,runalogous :sedimetnts of Great Britain has for its IP,rimary !pul'ipose 
to prove the close COIlltlec'tiOtnS of the laitter iIlOt only with Ithe !PoOlish 'Illl'ea 
but also With the EUll'opealIl a'reas here diSCIUssed l(chaJrt a). 

Valentian (Llandovery) 

Both, the deposits and rthe fauna of this stage show dose cQIlJIlections 
with ScaJnia, Latvia, Lifhuama, the Barr,ratndiam area, Great !Britain amd 
'I'b.wiJngia. 

Tin Scania (tRegnell & Hede 1916,0) the Valentim is T'epresented by 
the Rastrit€S shales atnd the lower paJrt of tthe Cyrtog'l'aIPtus shales. 
~iJdQg.raptus acumitnaitus rsthe l()lwer:morst ztOIlie noted there. It cor-
1"~00Jds to an ooa'logoUJS l2lone in the !Polish' !pIIof-He. The iRastrites exte.nu­
atus 7JOtIle is the equiva'lent of the iOrthog,raptus vesioulosus 'oone, while 
the lManograptus revolutus '2lOOe should be accepted as the equivalelIlt of 
the PristiIog'I"aIPtus cyiphrus '2lone in ~lalIld. 

The Mon'Qgraptus triangula'1JUis2'Jone oorre~ponds 'to the lPolish 
Pristiograptus 'glI'egarius oon:e, while the 'Petalogl"aptus folium alnd 
Cephalograptus oometa zones are ' ,to be oor.I"ela~ted with Demirastrit,eg 
OQIIlIVIOluUus. The Hastrrites HlIlnaei, Monograptus cri:l;pus atnd iMion.oclilmacis 
gTiestonietnSis2lcmes !have Illot-' 'been d1st:i!Illgudshedt m ScalIliia. They aJre 

replaced ,by :the Monograptus 1n1rriculatus and IMrooograptus discus rones, 
The tqp of ,the Val,ootialIl is iIIldicated, as itn ~olaJIld, !by the Spirograptus 
spjxalis 'zone w!hich is 1tncIlulded 'm Scania into 'the Ibase of the Cyrtog,raptus 
shales. 

Till La:tvia (Ulst 1964; Gailite 1'9164; Gai1i!te, Rybn1lkova & Ulst 1961'7) 
the base of rthe Valentlilaln, as fair 'as theiPri,stiograp'tus cYlPhus2lone, while 
itn LithuaJIlia as far as the iPrJstiograptusgrr€igadus2lOne :~PaskeviCius 1900, 
1'96;5) is de'Velo!P€ld as 'limestones and roads without a ,graptolite faUlIla. 
Moreover, in sorme places, there is a minor sedilmlelIltary .gap between the 
Ordoviciatn amd 'the rSilurialIl. Aln. analogous situation ha's :beetn observed 
in some Bolm iboreholes :in: rtheeasterrn !part of the !Perilbal tic depression. 
Hence, it may 'be reaSOlIlalbly accepted that these deposits all"e synchro­
neous and CrOlTespotnd · with . the rones from Akidograptus . asC'etnrsus to 

. Pristiograptus cyphus or ,even: rPristiograptus ,gregairlU's. Higher up, the 
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limestone cOll'IlPlex is ifeplaced in !Poland as well asiIn LatV'ia and Lithu­
ania Iby greeMsh mudst<>nes i1niercalated with blacik sha,les. 

IIn Latvia the :ron~ Hastrites liInoo.'ei am lManocLimacis gIiesto­
• niensis have not been defiJned. 

!IJn 'LithuaJOia, (m the,other hand, 'z>cmes from P. g~egaJI'i'US to S. spi­
ralU! a:re ilnoluded iInto the .SvenCiOllYs h~on. The lDemkastrites oon­
volutus alIld iR. liamaei ZlOiaes are not 'here lPaleon.tologicaUy defined. 

The ValentiaIn depOsits of Latvia and Lithuama closely rresemble 
those iJn. the ,eastern lPaJrt of the P.eribaltic depl'€t&Si.on in iPolaJnd where 
the !presence .of the D"OOllIVOl'Ultus lzon·e is ilndicated iQIllly by Cepha.lo­
graptus cameta ((iGeilnit2'J) while R. linnaei Ba.IT.· is missing. 

The Va,lellltiaJll deposits of Poland may be most closely correlated 
witfb. those .af the Barrand'ian area I(lBoucek 111953'~ l '9JOOb; Horny 196/21). 
Thuringia (Ja,egerr '1964c) as well as ,Wi,lth the British profiles (Elles & 
Wood 1913, JiOIll'es 1921, iQurtis 19(1). ZOiIles runalogous with !those of 
Poland OCCW- in t'he abov'e profiles; the sliigM dif,f.ererroes oonsist in that 
some of the iZOItles arerlefiJned on the groUmrl of 'Other apooies. 

Tn Ozechoolovakia 1ihis awlies IP.aJrtilcularlytothe 'WIle P. g~egaJr.rus 
which is sepalrat€dthere wo three 'WIles cha1racterizoo. by the ~es 
Demirastrites triangulatus (Hark), D. pectinatus '('Richter) and D. pribyli · 
Bouc€ik. The 'to[> of the Va~e:ntiaiIl :in Ozechoslovalkia is lii1rewise divided. 
into three separate ZiOIlles, while in Polallld theyemibrac·e only one, the 
Spiroograptus spiralis ,zone, with tWo sulbzones. 

hrThull".i!ngi.a aH theZ'Oln!es naI\7le lbeein defined aJnMogously as in 
PolalDid, 'witfb. the .exCetptiOlll .of the lower:most Akidqgl"aptus acu.minatus 
ZOIne; i:n details they J"esemble dosely those in Poland. 

The Valetntialll .grrapto1iteZOlIles of 'Great Britain, . listed by CUOC'tis 
(1961!) l'€!Present 19:1e ooIll!P'lete !pOOfille -of deposits. Some of them, aJre. 
however, ;based 0Ill dif.f,eren;t iJIldex ~es thqJn :in Polatnd, but even then 
they may ibe satisfactorily correlated IWitth 'the titme equival€lll-ts of the 
Polish ValentiaiIl. The oldest lP,01ish. zooe has its ~ent i:n 'the 
E!Illglish GIYIP't~rajptus persculptusZiOllle. The Polish Or1hograptus vesicu­
losus ZQtle COOT~ to two !English lMianogtrajptus atavus aru:l M<IDOgratp­
tus ac.im.ac.eszanes. iSame difficulties aTe enoountered w'iJth. the Plistio­
graptus gregaorius :~e to. which may ~ond the ,thl'ee English 'oones: 
MOIllogr.aJptus tI1ia!IlJgulatus, Diplograptus ~gtnrus md · MQn~aptus l€!P1'o­
theca. Out 'Of tJhese ·three index forms onlyD.triqngulatus{Ha:r1k.I} ocourrs 
in 'Poland, ·strictly within· theP. grega,rius zlme. D. magn'/LS Lapw. has 
not, so far been Il"EfpOrted born. Polalllld while M. leptatheca l(lLa,pw.) has 
heelll fuU!Ilidtogeth.er wPth Cephal6gTaptU$ cameta ' I(Geilllitz), The index 
species of the DemiJrastrites c()lIli\1lOlutusrone has Illot as yet been fOOllld 
in !Polarnd burt 'OIlle part of the profileois its 'time~equi'Vialent. 

, . No doubts arise :in the . conrela:tionof the Mom.ograptus sedgwi.cki 
zone; the Monograptus hami and Rastrites maximuszones, overlying it . 
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. the EiIlIglish !profile, co<r.respond 'to the 'Polish IRastlrdtes Imnaei WIle . 
. he top ,of 1Jhe ValentiaJn daposirt;s in Great Britain :is cha~acterized by the 

Manocl'ilmads . orenula'ta zone whose !Polish corr.espandent is t'he ~iro­
graptus SplJralis ZOIll,e. 

IIll the 'tripartite ldiivisiOlll of the Valentialll :iIll, southern Scotlami :i!nt() 
th,e Low,eratnd 'Dipper BmkhiU mid the Ga'la Group we are dealiJnJg with 
another prdblem. · The iSUlbdivision of the Bi.r'lrhiQl which has been · based 
00 the separation of thezxmes, is merelYaJr.bitlrall'Y.Jones (1921i) diV',iides 
the iBiTkhHleven :itrito 'thr,ee paTts. On the <other hmd, the 'separation of 
1Jh'e Gala ,~ is !better ,grouJIlded ibec,ause it is !based :not lonly on ~ap­
toUtes !but also -0Ill 'li1hoLo,gical differences. Exc'ept for some minor Htho­
logical d±fferelllc,esin its lower pairt,the Bolish Valootiatn profile is r€pre­
sented madJnly iby b'laclk mudston'es. Its swbdivisiOIl! c'alllJIlot ooiJncide 'wiith 
that in ISout!hScotlamd. 

The trijpa<rtite div.isionof the 'Ll8llldO\Toery of Wales is justified hy 
uncOIn:fi()lrmitiles, thoug'hthis is also meIlely an al1hitr8!I'Y !problem. Such 
uncanfo:r:mities 8il'e missi!ng :iIll the Valentiatn, of Polallld, a:l though their 
existence within the Caledonian miogeosyndilne on the as yet poorly 
known iPaleozoic pla't1.fm'lll (profile of tborehole Lutom 1) is not excluded. 

In Podolia, the tbase of the S'ilurian system is represented by the 
'Kitai,gI01''Oid horiron. NiikiIDorova (1'9168') oOlIl!Pares this horizon WiJilh !the 
standalI'ld ~alPtolite sequeIllce IOf the U.s.IS.R. atnd sup!poses that itcorJ'es­
ponds to the 'rones from BristiQg!I"aiptus gregarius through~iT,ograptus 
sP,ixalis. HeiIlIC.e, 'the equiIVal€lll1:s od: the lowermost 7Jones are miSsing here~ 
similarly as has been (JIbsew,ed iIll theeastem part of the Polish !PIeribaltic 
dep.reSs]OIll. 

Graptolites of th'e ValentialTh aInJd :Of youn.ger SilUiI'iatn members halVe­
been f,OIUIIlId also dn bareholes of western Volhy.n±a i(iKralIl:d:i!evSky 1'962. 
1'968; Krandlevsky, ilShchenko & Kiryanov 10081). The descrjJptions of that 
iau:na, so fair iPublish€id, al1',e so 'VaIgue a;nd lactkiin:g ID clarirty that Ithey 
can halI"dly:be used for oorrelati,OIll. 

Wenlockian 

The We.nl,odkiatn deposits of lPolSilld aIlld of the c01U'elated areas a'1'e­
characteruzed !by the most stalbile sedilmellltall'Y cOlllditions with:in the Silu­
riaIrll !PI"oi:i1e. 

[Ill: Scania l(lRegne~1 & Hede 1'9·60) the :We:nl~ian is represented by 
'the CY'rtograptus Shales whose base consists of -the RetilOlites beds. These 
are ,overladrn by the FJem.ialJg] tbeds. 'Th'e bottom !pa.rt of the Retiolites Ibeds 
still be10tng to the Va!lent'ilan, WihHe thedx top is iIndicate.d by the Cyrto­
graptus murc'hisOlIli 'rone COil"respond:itng io the Bolish ,ron,e. The loweT­
most Cyrtograptus :ilnsectus !rone is !Dot dist1nJguished heTe. The · Flemilllgi 
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beds 'acre chaxacteriwd 'by three zones of which M<mograptus mccartan ... 
sis is the lowermost, while Cyrlograptus ca:I1r.uthersi 9 a!IlJd · Testograptu 
testis 'itnldicate the'tqp. The lowermost zone is an equivalent Qf the P,olish 
:zone, whlle the tOip zones may lbe .rega:rded as oorrespoooents to the 
CyrtograptuiS lumgreniand CYJl"t~<1iPtus radiail'is zones of PolanKi. The 
Cyrr-togJ1'aptus rigidUiS rone, indicatinlg the middle pa,rt (?f the Flemilngi 
beds"p.rO'baiblyembraoes not only ,the Polish Cyrtograptus rigidus zone, 
but a Iso the MOIloOgraptus flex:ililS and Cy.rtograptusellesizOlIles :(!Nilsson 
1'94!6, Hegnell & Heele 1960). 

oIn Latvia (UIst 191614; GaiQite 19;64; GaHite, RylbnNwva & Ulst 1967) 
theCyrtogll'aptus insectus zone is !!lot ilmwWlIl from the !base of -the Wen-
1000~ian. The hi,gher Cyrtograptus mUiI"Ohisoni a!IlId MonoQgIl'aptus riccarto­
.nensis zones have lbeen .r.ecogIIlired there, as :iID. Boland. Neither is the 
Cyll1iqgrapUus rig'ild'l1iS 'ronedistinguished ther:e, but ,this :f'Orm is present in 
the assemblage 'Of tihe yotmgeriMl()inogll'Bjptus flexililS :zone which corres­
ponds 'to the samewne in PQlaJnJd. Tt is believed. to !be oVerlaid by the 
Cycrrog.raptus perneri ' and Testogn-aptus testis zones. In Latvia the latter 
.QIIle is divided iIn.:to two wbrones, Cyrtogxaptus rad'iialIliS a!IlJd C. lup.'dgreni. 
RoegretTullytiheTe is aw reliaJble ·evidetnce to [pil'IOV·e that the Cyrtog.raptws 
ellesi 'ZO!!le ,of iPolallldis a!!l' ·equd.valen:t of the Cya:'tograptus penneri wne 
of Latvia, While Ithe T. testis WIne of Latvia corr~ds to the two youn..; 
gest ,z;ones of Poland. This i:ncotrllPlete cOTrela'tiJOn of the Wenlocikian zones 
of La'tvia with 'those of PolaJnd iJS iIlI()iI; due to ·tlJ.e albsence of a oomplete 
profile with:iID. the area UIIlder consid·era.tion, ,but may ibe caused by a ~­
ked imjpoverishment of tihe graptol:i.te falUlIla, 

A veJ:Y ' similar si1luatilOn is observed when c'Onrelatmg the P,olish 
Wen10cIlcian prOfiles <With those of Lithuania (PaSlkeviCius 1963, 1965'). The 
Wenlodkian deposits are -,inclulded 'ilnto the Pa,prieniai horizonarui the 
-only differences from the La'tviam. :profile is the lac!k of the CY'l'tograptus 
pemer:i wne 'and the separatioOn of the Cyrtogra,ptus ,radia!IlS anld Tesro­
gratptus testis :wnes into ilnd€IPendetnt one. 

The BoliishWen1OC'kian 'z;ones are most Il"eaidily correlated with the 
:Ba:rramiian aJrOO and w.rth the Brd.titsh profHe. I!!l the Barr8!IlJdian area· 
(B'Oueek 1960b,Ifurtn.,y '1962) there occur all the equivalen,ts of the iPolish 
zones as 'Well as se\1Ieral others !!lot confirmed m the IP9lish profile. The 
interp.reta tion of the IW'etnloclriaallLudlovialn hou!Ilidary, however, differs 
mar:kedly; in the BarratnldialIl area ~Hamy 196,2) the GothoOgTatptu~ !!lassa 
WIle chaxacterilzes the top of the Wenloc!kian, whUe in ipolalnld it begins 
th·e Ludlovian. 

All the 'zones distinguished iIn the British profile (Wood 1900, 
Evans 1'961, Rickaa-ds 1'9167;) have th·eir equivalents :im -Poland,the only 

D According <to 1B0uc·ek (1933) the species Cyrthograptus carruthersi Perner 
is synoooynnooUJswi'th C. perneri BoUCek ~ch oocW':s wi,thin the Cyl'to~ap1mJs II.'lIIdioans 
:zone -of the iPolish pr·ofille. 
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dirfferences bemg the presence in England of . the Cyrtogratptus IJJnnarssoni 
~Oine iJnstead af the Monograptusflexilis zone of iPoland, MlJd in the 
ahsence of the Cyrtograptus iJ'adiialnS zone. The base 'Of the Wenlockian is 
indicated by the Cyrtograptus cehtrifugus zone, while the top, similarly 
as in Poland, by the Cyrtograptus IUlIldiga-en.i zone. 

Correlation with Thuringia (Jaeger 19614c} is 'hurt; partly possible 
because of the absence there ofa number Qf oones TeCogndzed in, Poland. 
The top 'Of the Wen:loclkian, inidi:Ca!ted ,by the dwbius-nassa IlIlterregnum, 
cOl'll'eponds to the Polish Gothograjptus nassa zone included :into the 
Ludlov,ian . . ' 

In the Pod'Olian pl'ofile, Nikiforova r(1968) regaros the Muksha and 
Ustie horizotns as'equiva)lents of theCy.rtograptus ·murchison:i! - Testo­
gI'aptus testis '2XlIIles. This coincides fully with the Polish poofile,except 
that the base of the 'WenJ.ookian in Poland is :indica ted :by the Cyrtograptus 
ilnsectus rone which is unilmoW!Il in the staOOaI'd Igraptolite sequence ,of 
the U.S.s.R 

Ludlovian ' 

The Ludlovirun deposits ID ~oland 'r~resent today the most complete 
and most satisfactorily subdilVided profile of that stage on a. worLd~de 
scale. Its !l'ecOopzed zones 'al'low a r~lati'Vely exact coorelation with the 
adjacent regions, inc1udiinJg the iSaetograptus lein,twardi:nenlSis zone. 

In Scam.ia ((R.egnell & Hede 1>960) the ,Bolish Ludloviatn ZOOl'es have 
theiir equivalenlts :in ' the Colonus shales where only the NeodiveTSOglfaptus 
nilssoni and the LOIbograptus scamous zones have been defined. The last 
one, as well as the f>ristiograptus tumescens 'zone, is cOlrl'elatedby the 
present 'WII'iter in all the profiles here discussed with the Cucullograpttnae 
horizOtn. The UjpIper [part of the Col>OIl!uS sha!1es :is not, however,well 
defiined and it ds not certain whether they are of the same :age with the 
zones f.rom Saetograptus leintwamdinensis to Neocucullograptus koiLoWiSkii, 
though this cal!l!Ilot /be al togethe!l' exc1uded. 

In Latvia (Imst 19614; Gailite 1'964; Gailite, Rylbnikova & Ulst 1'9617) 
all the ,zones, Gothograptus nassa excepted, may he oorrelated with the 
PoLish profile 'ilncl'llding the · CuctlU:ograjptilnae hor~z'on. Above this the 
Pagegiai horizon has been distingu'ished; 'ilt may ;be the equivalent a.f the 
Polish ~on€s from Saetograptus lein:twardinensis through Neocucul1o­
graptus kozlowSk:i~. 

The LudlovianlPosUudlovian lboulIldary may 'be esta!bltshed in the 
top of the above horizon. 

Correlation with Lithuatnia (PaSkevicius 1963, 196'5) ,is very much 
the same; the Lithuanian rones G. nassa,?-Lobog1'aptus scanilcus are clo-: 
sely ooIIl[pa'rarble with analog'ous zooes .in PQland. They aore placed there 
in the Bicitonas and Verkine horizons, while 'the Neris horizon, occurring 

6 
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higher up, inlay he already the equivalent Of the ~lish s. leiJntwa1'dilnen~ 
siSzorie.The:uppermostPa'gegiai! horizon OCCUjpies 'an analogous strati­
Waphic pOsition in Telation rto the PoIDfu profile as it does, in Latvia. 

, In ' the Barrandian area l(IBoucek t1:900b; Homy 1'96'2), the tpTofile of 
the tPolish LudloviaIn has itseqwvai1tent in the Kopan:iJna beds which can 
be readilyoor,relatedmcludmg the S. leilIltwardiJnensis zone. Higher UfP, 
however, ,the .occurrence 'Of stra'tiJgrl'lPhilc gaps is possible !but not absolu­
tely c'eJVtain l('Horny 1 9i621) , lbecauseThe ' INeocucuHogl"aprus Ml'expectatus 
zane is presetnt there. , ',' 

, 'The ,lower !pm-t of the LUldlovian profile of Thurmgia (Jaeger 100'4c) 
1-5 :represented :by1ihe ~ part Of 'the Lower gratptolite shales with the 
'zones from dUrb'i~ 'Interr€;gIlumthirough S. 'leiIntwaTdinoosis. This 
paJrt is a ful1. eqiUivale![}Jt of !the !Polish zones. A.:bove -the S. lein:twaroinensis 
zone, the ochre Umestone is present ami the Ludl'OviamiPostlu!dlovLlm 
boundary occurs within it. The change of the .clay facies :into a l'j;mestone 
one in Thurmgia ooitncid,es with analogous changes in Poland which a:re 
obseI"VQble above the same gntptoliie 00IlJe. 

In the shelly fades of Wales (Holland, LaIWson & Walmsley 1959, 
H}'63) tile 'E,l.tton1an, Br:inJgewood:ian and LeiJnltwaa'dinian are the .equiva­
'lents m the Polish 'rones :firom G. nassa to S ; 'leintwarrdinensis while the 
Whitcliffian may be OOI"I'elated with ' the ' 'r0ne8 from Bohemo'graptus; 
bohernic'lls to Neocucull>Ogll'aptus ikoz1owSkii. 

Im thebasiin fades of Wales, the ip.olishrones :firom G. nassa to S. 
h~iln;twardinerisishave t'beiT equi'ValenJts in 'the Lower liudlow graptolithioC 
shales, Lower 'liudiow shelly sil'tstones, Leinlt'wardinensis and LauensiS 
beds while the Upper ILiudJow shelly siltstones a~e the equivalents of the 
upper P.oliSh roIl€$; The top ofthelJudlinv Bone,Bed horlron probably 
indica tes the lJudLovian/P.6stludlOlVhm boundaTy. ' 

Owitng to a II'eViSi6,h of 'the faUlIla ami the d:iSoovery of Monograpt'l18 
tinife>rmis Pf,ilbyl at the Ibase of the tBorShchoV h~on l(iKoreti 196'7, 1968) 
the 'hiostratigraphical sUibdilvision of the lFodolilan !profile has recently' . 
UlIlderrgone SUlbstantial.changes. Aooording to the new concept (Ni!kirorova 
19618~1ih.e Mallinovtsy and iSkatla ihori:rons ~t rthe Ludlovian. When 
comparitng ,thisa!l"ea with 'the Fo,lish profile it may be su!pposed that only 
the Malitnovtsy horizon conresp<mds to the whole Ludlovialtl, while the 
Skala horlron is younger. 

Postlu4lovian 

This stage is represented in Poland by a complete ;profile of d€jpOSits 
and itts greater ;part has :been aoouratelYSUlbdivided (Tener ,1'964a:) on 
graptolites. Its lower lPa,rt, included Iby the present WJI'iter in1>othe Mono­
graptus fOTmOsus, horizon, is the olnly one oot -yet OOIIljpletely wor1lred out. 
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The deposits of _thls stage afso occUil'iInrthe areas here discussed but their 
cor.rela'1li!on on g~aJptolite :zon€S is po$i'bl,e OIPiJy,in_ the Barrandia(n, area. 
FQr some regions {lLatvia, Litbluania), however, th~ l\iO:I.1og1;"aptus[ormo­
sus hori~onis q:fgreat va[ue. In Scania (lRegneU & Hede 19160) the Oved 

_ ~ Group cocr~s_ to a certaiJn - ~. !llJOW iJndeterrn:ilnate _ - part 
of the PostludlI(JVian. Wit'hln DiJvisiOlI1 ,1, dlistiJnguished there, \fue pr€S€!l1ce 
hasbeetn iIlJoted/af_graptolites whose state 'Of preservation does!lllOt !permit 
closer ment'ifiication. The uwermost part of the deposits from this grOllip 

haJS boon eroded whll,e the LoW-eT Devan!i:a1Il -is ooIllJPletely missing. Hence, 
a CklseT clOO'.re1aJtion ,wiJth the !PoOl ish profile is not possrble. 

In Latvia(U1st. 1964; GaiUte 196:4; GaiUte, Ry1bn'ilkoya & UIst 1967) 
allld in iLithuania (paskevn.cius 19163, '19615ythe !M:in:ija horizOIn, oontainin:g 
MO'Iiograptus formOS'lis HOucek, may reasonably 'be cor.relalted with the 
PoliSh MOInograptus foI"rnlOSUS ihorilmn. IIIl Latvila and Lifuu.ama,the Jiira 
horizon -conresPolllids tQ: Ithe 'ini!ddle pa~t _ oi the -IBostludiovian, while ID 
Lithuania the_ 'Dilze hor~zoin oom-eSjpo~~ to the uwer PaJrt -.of ,the Post­
ludloviall:l.,In L;itvia, th~_a~e !Do deposits above the Jiira hOriZlon" while 
in Liihuama 'the THZe horizon is overlaid Iby the Lower Devcmian .d~ts. 

- In the BarrralIldliarn airea (Pfitbyl 194'la, Bouceik. t9'60b, HoOmy' 11962) 
the 'equiva-1.€IllIts of the iPostluid1oviaIn lWe 'the IPfidoli beds · f.rom which .are 
known only -some ,eq1iilV'ale:nts or the (Poliish rones(cornjp. p. 4!611). The 
bottom part of these deposits is indiCated ibythie ,,,M." ultimus~on'e. This 
zone is not dmerenltiated ID Ploland ibecaruseof the ,great vertical rraJIlige 
of this sp'ecies ood iIts -ocourrrence tqgIetli;er wifu Monograptus jOTmosus 
Bouc€ik:. 'The "IM~" ulti:rnrus !zone !may only have a local character and it 

__ only pa.rtly co:rrre~ to the PoliSh M. ,formOSlus horizon. On the other 
hood,lsuohzones ,asM. ,OOuc,eiki,avr. pemeri, P. 'traiIllSgredienL9 and M. 
a!IllgUlstidens are fully Conlfilrmed -Iitn ihe Polish -profi1le. The top, 'Of the 
Postludlovialll OO:rn:-espOlildiJng 'to the tap of !the 'Sil'IiTian system, is iIndilca,ted 
by the base -of ,the lMonqg;raptus u:niformis rone 'in Polood 'as well as in 
the Bavraooian area. 

ID ThuriJngia, a Igreat parrt of the ,ochr,e limestollles -aswell a's the 
lower !part of the UlPlPer g.raptolite shales cOll:llta!in the PrdiStiogralPtus 
Vransgll'edi€llliSZlOIle:(Jaeger 1964c). Similarly as 'irn'the Ba1'lralIlQialll are'a 
and :iII:l ,POland the -tqp of the Postludlovian tisilndicated Iby the base of the 
M. UII:liformiszone. 

'm GreaJt BrdtaiJnthe Postludloviarn isrepresEmted 'by the Dowtntarua!ll_ 
whose age varies with -the different EngliiSh alU'~s I~OUcot -1'960; Straw 
1962' Walmsley 1962' Holland,!LaIWSOIlJ <& Walmsley 1,9,63' Ta-do 1'964" , (" ." 
Holloold l '96:5;Eal1P 19167; !Potter 19'68). 

In Podolia, however, because ,of the presenoe at the base of the 
Borshohov horlron (lKoreii -1967, 1968) 'Of the .MOIIlI()gr~tus unifoOrmls ZlOIle 
which indicates the Lower Gedinman, the underlying Slkalahorizon ought 
to be referredro the P08tludJOIVi-!;lIll. _ 
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The oor.rela,tion of the graptolite zones ,of Poland with those in the 
adjacent areas Shows that the deposits of the Val,e.ntian, Wenlodldan and 
Ludlovian; ilndudl!ng the S. leilIltwa:l'dmensis '~one, dis,play 'C'lose affinities 
and have their fun 'equivaioemtS. The difficulties 'tha:t imped·e oorrelation 
of .the ,~ pa,z-ts of the Lu!dlo'Vian and thePostludlovlan iOOSUlt :fioom an 
abrupt change iJIl the sedimentary Ooo.ditiiQlllS which set iIIl during the 
Upper Silurlan, and :ror :Which 'the mountarun-bui.1d:i:ng movements of the 
Caledoo'ilan ·oroge.ny are fully respoiIlISible. 

PALEOGEOQRAPHY ANDFACIA.L ZONES IN THE SELURIAN BASIN 
OFPOLANJ) 

. During the Silurian, the PoOlish temitory wasoccUlPied by a marine 
basID Which had persisted since the OrdOVlician. Th:is basin, cOflloSistin.g of 
two distinct Zoo'es, ,the €jpioontinan:tal and the geosynol'ilnalo; had 000 ... 
ven:i€lut oommUlIlica tiOlIl iOOUtes with !Western a!Il!d Eastern Eurape: 

TheepicontiJnemtal zone Coovered. the whole 'Precamlbrian platform; 
writltin the Polish tel'lritory :it pa,ssed ilnto the ,ge~li1Ilal ,~oID.e;roU,ghly 
alOlll1g a line fir>om~OISza:1in 'ID the NW to 'Rawa Ruska iilIl the SE. This line 
pro'balbly also iJndica:tes the presen,t .bounidary'of the Pl"ecambrian platform 
within the Polish territory (of. fig. 1'). 

Tin wha t concerns the strati.graphy and the development of the 
Silurian depOSits, the 'epic.cmtinenta!l IZOtIlie 'is Il1iOW that more 'adequately 
mown. The OrdO'Vician, sedimentaTY cycle, charaC'temred IthooU!ghout the . 
epicontilnental ZIOIIl!e ,by the pl"edorn:iJnanoe ,of . sandy-marly-calcareou~ 

. deposits. is shaUow-neritic iIIl character. A simil:all" chaJracter of sedimen­
tation persisted iIIl some regions of Poland (the Lebaelevation,the 
Mazu'ry-Suwa'lki elevatio()Il~ iIlntill the lowermost Silrwrian, somewhere up 
to ·the ·Rristiog,z-apiruLs cyphJus or Pristiograptus gregall"ius oone. The ca 1-
OCl'reotlS lsediments laid dOWlIl ID 'the 'a'boV'e l"egiOlIlS wer,e more shaUQW­
-'Water im. cha'racter ·than, those of the Upper Ol'dtQVIician. They ~e 
represented almost ,en!IUJSively ,by nodular 'Limestones, wpto 25 m thildk. 

In the 'axia'l pa,rts of the depressitOIis (we:;tenn paTtsof the p'erlJbaltic 
afIl'd the PocUa'sie depressiOtIlS), the basin deep·ens ,aIIld the f.acies changes 
mtoa more dayey 'OIIle, while 'the sea floOl'stightly oscillates, chiefly 
above the Pristiograptus cYlPhus Oil" the fPristiograptus ,gregariuszones. 
These oscil1a:tiOll1iS are m~ked. by ilnterealati,ons of .green , calca:reous 
mudstones oroull"rilIlg wlithim: 'black ,grapto1i~bearilng shales. BeginlIling 
with the tUiWer part of the Va'len,tian, sedimen'tation ,grows UIIlil£orm atnd. 

. . ~ 

greenish ' mudstones oonta.ilnilIllg chiefly graptolite pla!nikton, !predominate. 
The iLower ¥alenJti'an l'Iests oconlfoormalbly on tlle 0r06vioialIl, but. very 
often, ~ecially iiIIl the eastern part of the present 'PeribaUic sY'neclise, 
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there is an erosional !UnCOIlld:.c)!l''ll1ity :betweeq - the 'UiJlIP€Tffiost Ordovician 
and the lowermost · Val€ll1ltian. In the eastern parts of the pr,esent FOIdiasi:e 
and Bug depressions; Valentian deposits are missing, while the Lower 
Wenl00k'ilan 'rests dir€C'tly on the OrdovticiaJn. 

The Taconian !phase of . the Caledolllian IOrogelIly is probably res,pon.­
sible ,fOlr the Lower Val€ntiaJn osciHatiOlIls, as well asfoT the ,eTo;siO!Ilal. 
U!IlcOIllformity' /between the OrdoviCian and the Valen:tian' l(fig. 2). Sed'il­
me.l1'tary CQIldiitiOll1JS attaiin the1r OOIl1!Plete stabil'ity dIlwinlg theWenlocikian 
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Fig. 2 

lPaIe,o,geograpnk map ,af the !Lower Valentian 

I probable boundary of the eplcontinental and geosyncl!nal zones, 2 ,boundary of the observed 
range of deposits, 3 proba'ble boundary of the range of facies , 4 limy-marly facIes, 5 clayey 
facies, 6 siliceous-clayey f·aedes, 7 deposits on the surfac.e or those under a thin Quaternary' 

cover, 8 pro·ba,ble boundary of areas mostly denuded, 9 lack of data 
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and persist Until the Lower LudJ.,ovialIl, as far as the ISaetograptus lemt­
~00Sis ·roue. Mudstxmes, bearilnlg a. ,rich ' ~atP'tol:ite faUna, a·re the 
dnly~i1ls la'id dOWlIliihthe gradually d~mg baJsiln· ·tmtoug:hout the 
ep'i1ooDJtiJnental 'zQIlIe in Polallld. '. Lnthe shaHower parts embracmg 'the 
present (Ma'ZJUry-~Suwa~i d€pre.cmCID as well, as the eastern· jparts ,Of the 
PIOdlasie the Pen.~tic aIlld ·thelBUg depressions, the· OCCUJ:irenceis ooted 
of 'Ihuddy-marly deposi:ts with ca'lcareous mten:alatirOills, 'WIhilesyngen.etic 
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iPaleogoographi,.c map of the Upper VraJ.entioan, lWenJ.o~ian and LoWeT LudlloviaJIl. 

1 probable !boundary of the eplcontinental and geosyncl1nal zones, 2 boundary .of the .observed 
range ·of depdsits, 3 pr.obarble :boundary of the range of Ifacles, 4 limy-ma·rly fades, 5 clayey 
facies, 6 siliceous-clayey facies, 7 d~osits· on the surface or those under a thin QuaternaTY 
cover, 8 prObable boundary of areas mostly' denuded, 9 signs of iCaledonian magmatism, 10' 

loack of data 
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nociul€'S 'di marly lim€Ston€S i(lLangier-Ku2mialI'owa 19671) :arequiite- com­
mon. On the whole, the thIDlmH19S of the deposits decreases ·to the east 
il"om ca. 3'50 min the Wlestern., part of the ip·erd,baJltic depression to ca: 
12'0 'ID in its ,easte~;pal'lt alDld. to albout 115Q' m ,in the eastern part of tlh~ 
BodlaSie depression (fig. 3). : . 

With1in. the Saetogrrfl!Pilus lclntwaoomensisZ<me, possibly just above 
it, maiInly in 'thedieeper parts 'Of the ~iooIl'tinental ZOIlle of Poland, the 
mudstone fades . chaJniges distiJnotly 1Jn:to 'Cl silty-muddy 'One am this ~ 
accoInjpani€d by an increase in thickiness UlPto alnd .even more thaJn ori.~ 
thousand met'res. The silty-muddy facies is chiefly c'Onf,jned from: the 
Sa,etogr:aptuS le.intw:amdinenSis -to the lNeooucullog~aptu:s tkozloWskii zQn~, . . 

but here allld th~e :i!t also overlaps th~ 'hase of the Monograptus fOl'mosq.s 
horiZlon. The territory tOOOUpileid /by thiS ::faCies COVe!lS the western, part . of 
the Peribaltic d€jpressian, as far as Pasl~, and the westem pari ·of the 
P ·odlasie depression. 'The deposits that are the stratigraphic ,equivalents 
of the ,eastern parts of the ·two d€tpTessiOlI1!s just mentioned, ' are develqpoo 
irn 'a muddy-ma:rly-limy facles. 

The deposition of mudstones and marls :is Closely connected wi1!b. the 
·development of the geosynclinal zone. ThelPeriod 'Of UitlUorm -sedimen­
ta'tion lasted from the Uwer VaIentian until the ILower Ludlovian', Ci\Ild 
was characterized iby Lack of 'OTogenic activli:ties. 'It was foll'Owed by 
greater intensity of the moun:taJm/buii!ldIDgmoVienients 'in ·the .Caloodni{lJri 
goosynd:i!n.e exdsting iirl the forefield of the Frecamibrlan pl,a'tiorm Where 
the old-{Paleozdic deposits had been folded up to and i~luding · t'heLo'wer 

. Ludlovian. These fold:i!ng TeSll'lted in a lIlaT:l"owilng of ;the Sllurian . ~ 
within the g.eosynoline, hut the IIla!litOwing .ruffected iOllIlythe folded a~4 
uplifted areas. Tn some !parts of ·the geosytnlCliIne, th,e seclimen,tation ()If 
Silutt'iatn deposits co.rutinlued throwgh !the GeddmriJan alIlld their fol'~'iIrug~d 
emersion took place in the final phase of tile Caledonian orogeny, i.e. 
during the ErialIl' phase. : 

No /r.egnession or sed!imaIlJtarr-y break 'is obse:vva:ble durmg the UiPPer 
Ludlov'iiall1 wd:thin the epicanilinental zone. The emersed ICaledaniaP exter~ 
'nides are the a'limentairy area af ,their fooooeep. This was subsiding rather 
rapidly and .beinrg filled up 'With ma'ter'ial from the near~by land. The 
periJod of maximum erosion of the ·extemides and of the ,accumula tioo. 
:of secililrnents in the foOOdeep occU'rs d:Ulri:nJg the Uwer Ludlovian, iTesultilng 
in a siltstone-mudstone fades ~g. 4). At the close of the Ludlovilan,' wft'h 
decreasin:g rate of erosion, sed:imentaitiQIl: IiJn the adjacent basin becomes 
:stabilised. Ln the tQp of the Silurlan dep!Osiits of the lepioontinental lZlone, 
muddy sed!imen'ts ar;e again predormina.nJt in the deeper par·ts. An mel"ease 
':is !not'ed :iJn the ca:rbOlI1!a:te ooln.lteriit of depOlSits ID the ll1Jeritic zone whifch 
stretches over ,the same areas as durilng ·the Lower ISilrUlrian,. The latter 
type of sedimentation cantiJnued wit'h:in this a1l'ea up to and iru:ludilIlig 1!b.·e 
Lower lDevon'ian, i{GediJIl!Illian). 
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No Silurian deposits, youn'ger than the Monograptus formosus 
horizon, hav,e so b'r boon encountered :iIn,' the Leba eleVa-tilon or · in the · 
Peri!baltic depressiOIlJ within the Polish territory. In the Poolas!ie and the 
Bug depressiolIls, the :Situa,1jtonis somewhat different, siJnJce the !presence 
has boon observed of sediments younger than the lMonograptus fOlrmosus 
horizon. In borehole Zelbrak IG-<l, the youngeSt adequately deHned 'rone 

III 

12 r 13 ~ 14 ~ 
.~.:::.:."' 

Fig. 4 

Pa-IeOlgeographtic map .(jf ,the ,upper Lud'lov'ian 

1 probable boundary of the epdcontinental and geosyclinal ~ones, 2 boundary of the observed· 
range of deposits, 3 probable ,boundary of the range of facles, 4 zone of observed Caiedonian 
foldings (Ardenian phase), .; zone of .probaible Caledonian foldlngs, 6 1imy-marly facles, 7 clayey 
facies, B snty-clayey facles, 9 clastlc-greywae.ke fa·cles, 10 siHceous-clayey facies, 11 dEIPosltS. 
on the surface or those under a thin Quaternary cover, 12 .probable boundary of areas mostly 

denuded, 13 signs of CaledonIan magmatism, 14 Jack of data 

~ .. 
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i.e. Prvistiograptus transgredien'S, occ'urs Ibelow the CaTbonif.erous, in 
borehole M'ieln,iIk IG-l' iltumdell'lies the 'Zechstein, while ' .jn bore hole 
Chelm ID-I the Carlbaniferous is JUndedaid !by the ,M;OIIlJOgraptus UiIli­
f!OiI"IIllis wne.' This 'z'OIIle cha;racteri?ies the lowermost Gecii.nndatn aOO it is. 
underlain ID sedimetnta~ oonti!nulty py lMooograptuS an,gustiderns, i.e. 
the YOUlIllgest Silurian: oon:e. ' 

The presen<:e within the Podlas:ie alIld the Hug depressions .of ,the 
:uppennost SilU'riam. memibers,as weB as of the lGedinJntiam. ,in. the mudstone 
facies, ,reasooa!bly suggest the occurrence of analogous deposits ID the ;NW' 

,part of the ' P.rIecambrian, !platform, too. These must have been eroded 
rbecause the Zechstei!D. seadir.ectly ,aver-flooded the Silwriam. d€jpOSits 
(fig. 5'). The iP'l'esence' of mgher Silu,riam. d€jpOS1its than those o,biServedin 
the area here considered .is c<lil'l"dJ:>orated !by the fauna iound ID !pebbles .of 
a tralIliSgreSsive z,echstelim. OOiIl'glomerate (Kummerov 1'944, iKirommelbeih 
'1'958, MartilIlsson 1964). 

A sedim€lIi'tary !break of such l<mg durati,OD. (Upper SHurian - , 
Zechste:i!n) :is, however, harvdly acce:ptalble because it :must have led to a 
much deeper 'erosi(Jool :iIIl.ciSilon in'to the SilU'rian deposits than thatwbich 
has been oIbServ€'d. It o:-a1her seems that the lSilurian 'deposits 'Of that !part 
of the epic'OD!tinental :rone hetie consideitted must have twice been subjected 
to erosion. The fiTst .of these erosiOlIlal jpTOC'€sses, rather short-lasting, 
may halVe ocoull"l',ed after the lGedilI1lIldalIl as 'the final effect 'Of the acti.vity' 
of the rCaledonian ol'Qgeny. This may hawe been reSpOlIlSible [or a !partiJal 
removal 'Only of the GedIDnian: sediments, possibly also the 'llIP!Permost . 

. Postludl,ovian. It !WaS folLowed ;by the . Devoolia:n tramsg'ressi<JlIl. and the 
marine regime con tim.ued into the Lower Callbonifer:ous. The second 
emersion, lastilIlg ·UiIltil the L()Wer Penmian, may have occurred after the­
Loweo:- Carbon:llierous ID resulit ,of events C()ll1lIl:ected: wi.th the V!B.mscan 
orogeny. And not only the post-JSilIUirian cover was stri!p:pedoff by thiis. 
erosiOlIl, but ala<> the UlWell'SilluriaJn daposits, as far as the M'onogt'aptus 
fo~mosUlS bori1JOD.. 

The !present rMa1Ju:ry-Buwaliki elevation 'Was OIV'erllooded durdng the 
Upper Silurian alIlid a'Iso - ,after a brief emersion - during ,the D€V'OIIliam. 
and the CaJr'bonifeTous. It formed one unit !With the Pertbaltic, the Pod-· 
laSiie and ,1jhe BUlg d~ons. The u!p1iftim..g of the Marury-Swwaliki 
elevation did lIlot talke [place · UIIltil the Lower CaJIlbonifer'Ous, and its. 
m.onphologica;l pic1luire closely resembled that ,of today. It was then ,that 
the iP~esent Bug depression was serparated: from the Podlasie de!pression 
by the tSlawatyccZe horst which was tpaJrtly denuded of its .older deposits 
.(Lendz'ion 1'9612; Suvei2Jdis 1'9613', 1'9618; ,Zrn.'Osko l!961~; ZelidhowSki 1'9618). 
This eIVent -su:ggests ,greater :iIIl!tensity of the vertical movements and. 
disjunctive tectonics. 

The marine hasim., then cove'lliin:g theepiOOlIltin'ental ~ane within the 
PolIsh te~ritory, hard cOlIlvenientCOlIllIl,ectionswith the neighbou'ring a;rea's_ 
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!PaIleogeographic map 'of :the P-ostludJ.Qv.i,a,n, 

J probably 'boundary of the eplcontlnental ,and geosycUnal zones, 2, iboundary of the observed 
,range ,of deposits, 3 ,pr<Jlbable Iboundary {)f the 'range ,of facles, 4' 'zone of oibserved 'Caledonian 
foitungS (Erian phase), 5 zone of prob8lbleCaledon1anfold1ngs, 6 ' lImy-marly facles; 7 clayey 
.facles, 8 <:1ayey...sllty-limy facles (Rzep1n Series), 9, sUlceous'"Clayey fIIoles, 10 d~osits on the 
surfaCe or th{)5e under a <thin Quaternary cover, 11 prolbable boundary of areas mostly denud-

ed, 12 aack df data 

To the novth and th~ north-east ' it stretched as ,far as 1!he Baltic shield. 
Its range is ,ind'icated: Iby the Silurdan dEpOSi,ts m , the Islaruls .of Bornholm 
afIlld Got1aJnd(Hooe 1'942, lRiegtnel!l & Hede 1960), also :iJn Estonia (lKaJj.o & 
Sarv 19616; Ka1jo 1'9167, 1'916&), Latvia ' ~Ga:ilite 1964; Gaililte, Ryibnik.ova 
& Ulst 196:7) alJ)d UthUialIlda l(paSikevici-us 1958, 1959, 1900, 11963, 1'965-), as 
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well as by the sediments now covering the Battle sea bottom I(Martinsson 
1'960). To the east and south-east the ep'icontinental sea stretched across 
Western White Russia r(GolubtsoV -& 'Malkhnach 1'961) and (West· ern Vol­
hyniia (lKIrandievaky, Ishichenik,o & KiryaJIliOV 1968), as far aSi>oooHa, 
paxtly invading the UkTalndan, shield. 

The Ig,reate!r' part ,af the ,aibove basin 'Wa:s l'Ie1aiti'Vely shallow, the 
neritilc type of sediffientat~on prevailed, only some regions with a distinct 
tendency to subsidence Iwere oharaete:r'ilzed !by Iba:thyalsedimentatiOlIl.. The 
deepest zones of 'the basiltl are ID the NW, partly in the SE of iP.o}aoo, 
aiIlid thirO'll'goou t the SilurialIl; they tend toO :i.mn:lersi.OIIl. This is reflected by 
the grea'f thidkness of the Silurian . deposits and their uniform develop­
ment in the mudstone facies. A plausible explanatiJon is 'here off.eredby 
the transitio.n. of ,the epioontiIne!Il!talbasm - ,SW IOf the line from Kosza~1:iD. 
to RaiWa Ruska - :iJn11lo a geiosytncoo.al !basin where a chatrugedregime set 
in are iheprevaililIlg oond'it'iOlIlS were diiff'erent; " 

The geosytncmal ~e, which covered the re.main-Eng area of Pola;nd, 
is at present il'ather itnadequa1tely ikIIlOWlIl. Its existence is COIl!fd.I'med by 
Silurlain surface deposits liD. .the Holy Gr.osS Mts. aJIlid the Sudetes, a's weH 

, as by the fragmentary ipil10files obtained TIrom boreholes siltua too in the 
geosynclilIl~f zone. 'The Sdlur.ian cycl'e IOf sedirii:enta'tion here was , affected 
by the vaiIJ7ing conditilotnspTevaiJIilnlg ,in the Ca1edronirun ,geosyinclin~. 

Along ,the deeply immersed ISW ma,r.giIIl ,of the Preca'lliibrianlPlatform 
existed a Caledon'iaJn miogeosym.diihe wheTe sed:imenta'tiol'l ;af the 'FlySCh 

, tYIPe was Ita!k:itng place. 01d Palec}zoic sOO:imentislOf,g,reat thliC!km.ess, cbie'fly 
represented by .Il1udstanes IWith siltstone 1ntercalatiolIls, WeIl",e deposited 
here., 

During the ~1aSt Y1eairs, relia,bly dooumen.ted-d~ts ~of theOndo­
vicialn ,as well as of the Lower and Uwer Sil'UJI"ian hav€ooEm :Obtained 
from seventl lbo'reholesiih the K~za.J.m:';Ch,ojlIlice' cr-egioo 1(lDaldlez 1'96'7;' 
TeUeT & Kooe,jwlO 1967; 1916i8a;,b: c; Modlinski n~618), ,as well asia:.rther 
NW outside IPoland, i.e. m 'the Island ofRugeri l(iFiraJIllke t9'67,Jaeger 19,67); 
An theSe , deposits are shiarugly .folded am posSibly alSo .overthrust , onto 
the Precambrian platform. Phyllites, proibahly SHuTiari 'm 'age (Czer­
miilSki 1'967) underlie ev,oo the Devoniruni soUth .of /}{oszam; , , 

[Ill' SE Poland, folded lPoStludl~rvian miidStcmes ' of great thiCkness 
have.been encountered in bore hole RuiClJa LubyCka LG-l' (TOmcz)1ik 1962a; 
TeHer 19164ai) as well as miborehole Rawa iRu.sim (SaIIlidler& rGlwshko 1955, 
Samiler 1916'5, Gwrevich 191613) just Ibeyorudthe P:olfSh' fron"tier. F,01ded 
UiWer Sd.1u'l'lialn detpcisits are, moreover:, ikIriIown:llrom Iborehole KOCik IIG-l 
(Tomcz.y!kowa l '91612b)anid Iborehole Ciepielow EG-l ;~TlOmcz)1lk 19'6,ga). The 
tectonics in borehole Ko~ vG-'1, is hoOwever,ra1Jher'compHcated because 
the borehole is situaJted wilthin a tec1xm:ic borst, hence itcalIllIlJOt bequd:te 
certainly determined whetlher the disjUlIlctive post04Caledanian tectonics 



482 LEeR TELLER 

or the io'ld tectonics .of the Caledonian orogeny are ,re~onsi!ble fur the 
foldfungQf the SilulI"ialn sedinl€tn:1Js. 'Znosko (19615), however, admits only 
the latter OOIlCejpt. 

The presence ,of folded Si.Jillr.ian. dejpoOSi.ts iIIl this !part of Poland 
likewise suggests the existell1cehere of a Caledonian miogeosyncme 
which haid, however, pers.isted much 100000ger here than .iIIl the North-East. 
The foldirng Oil the Koszalin-ChojniiC,e region did not occur later than 
durilIlg the Amd€!Illl1ia1l1 phase. 'This is relia'bly ,ilIldicated ,by the change iIIl 
the character of the d€pOSits which had 'been observed i!n. the western 
parts of, the Peribal tic and, the Podlasie depressions, albove the Sa.eto­
gti'aptus lemtwamclilIlensilS 'oone .(Znosk.o HlI6~, 1'9164; '1'965; lDaidlez 1967; 
KOl"ej'WlO .& 'Deller li968'b). Younger members ,of the SillllJl"i.ain, or ,of ,th'e Ge­
dinlniam alI'e, however, 'enJcountered withi:n the geosym.c1IDa1 zone ,of SIE 
Poland, 'afi,ected ,by the filnal even:is of the Caledon'iam or.og€lI1Y, li.e ; the 
El'Iialll ;phase. Hence, it may be mre~l"ed that.ilIl 'this pa'rt of iPolalIlJd, ,simi­
larly as 0IIl 'the PrecamlbriaiIl platform, ' the Silurian cycle.of sedirnentatiOll1. 
contmued un.til the Lower Devonian. Neither can the ,occurrence '.of Aloo'en­
ian fold mQvements wi'thin thri,s area be ,aUotget'her excluded. They did 
not nec'essarily cause oomplete emersians, possilbly only a short !break 
in sedimell1tatioo, fQllowed again lby the d~ositi'OiIl .of mudstones. 

Ln the HQly Cross Mts., the Si.Iur:ian, as fall' as the ILower Ludlovlm, 
is developed iIIlthe mud'Stone facias. Only dumg :the Valell1tiaIn do inter­
calations of Siililceous shales OCOOJr there, while siltstone am saiIlIdy .iIIl:ter­
c1alati.ons all' mrterbeddmgs are 'eIl1countered :iIIl ,th'e re,gian ,of Kielce. A 
chan,ge din'to a .greywac!k~ale facies th'l'lOughoutthe Holy Cross Mts., 
at the 'bowndail'Y of the Lower and Uwer 'LIudlQv.ian,.iJndioates )11OUiIlIg 
Caledonian diastrqphoism ICCzarn.odk'i! 119119a, 19~7, 191316, 19610; Samsono­
wicz 192,6, 'HlI34, 19152; TomClZy!k 1962a; '?maSko '1'963, 19614, 196'5). The 
Lower [)evolIrian o(EmsialIll}, UIIl.oon+otr'mably restmg on the f'olded Upper 
Ludlov.iaal, rreasonably SU;ggests the · ,ociCurrence Qf the AroelllIlian. phase 
in the [l"egioo lof Kiieloo, :as well as a major sedimell1taTy gap'. This ;is 

Hikew'isecOIIlLfirinedby SUlbsequemt Upper Silurim, magmatism (Kowal­
czewski 19618a). In · the t.ysog,ory region; the greyrwaclke...JShale !fades grades 
upwarrds imto a muddy ante wtith limy ilIl'teroalatlons.We a~e deamg 
herewith a cOtIIl!Plete lSequ€II1ce of the 8ilurian deposits am a COil1&uous 
tramsi'tiiotn iIIlto th e G ed.iInIn.iail1. 

The development of Silu'ri;an depOlSits iIn the sll'bstrn turn of the 
Call1pathim f'OJ.'I€Ideep is a~alogous with that m,the Ireg10n of Kielce. The 
OCCUTrei11ce of the pa'rticular members od: th.at system below various 
yJOUIIlig,er memibems (Devond.lan-J'UIl'assic) !sugg'ests a long duratiQn of the 
erostiloInial processes tha,t affected ·the Silurrian !Sediments I(Karnikowski & 
GlowaCikli. 1961, TornlCzyk H}6!3a, Teller & Koorrejwo 19681b). 

A 2·000 m thic!k 'grr'leywacike-cOIlltglomerate cOiIDplex, a ttailIl,ed iIIl hO(['ie-
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hoJ,es MilklUSZiOWiioe IG-1, Batowice EG"';l,. Laipcz~ ]G.,.2 . ispy ,t.ylCika, 
Sioolecki & Tomczyik '(19:63) believed to be a synorogemic sediment 'Of the 
Cracovian !phase which they dis1liln!g'wished aalid swppose to be older than 
the A'l'Id€lI1iIl:ia1Il: !phase. The above named oomplexilndiJCates a n'ear-lby ali­
mootary area in the south and this .is ICJ()I[lfir.medby bOl'lehole RZeSzota,ry 2 
(Burtan 1962) and other bore holes fr:om the lBielsko-;Am.drych6w regiOtIl 
(Kanior 19;68). 

l2Jnoskio 1(1965) OOJ:l!Ilects the iSiluvian 1irom both, the Holy Qvoss Mts. 
am the substra turn of the ICa'Ijpa th!ilan fOl'edeep .with .a miogeosy.nc1inal 
a-rea, While he detects am 'eugeosytncliJne below the overth:rust Ca'l1pathiatns. 

The mudstane ~ts 'Of the -Lower Ludlovialn and the cLastic-grey­
wack,e sediments of Ithe UjpjpeIr ,I;udlovian (Rosrek & Siedlooki 19163, Sied­
lec!ki 196'2), enoowntered inth'e .,~temn and north ... eastem margins of the 
Silesia-Oracow depresSioo, :indicate !IlJOt .only a chaa:lige in the facies but 
also the !presence in this region of yOUIlJg -Caled~ foldings. 

Both in the Bardo aIIlid. the Kaczaw.a 'Mm. of the ISudetes, the Silu­
rian deposits display a distinctly geosyncliJna:1 character and Locally, IW'ell 
expressed dtial V1oloanism ('Obeil'lC 196'6). Tectanically they a'l'e rather 
strongly distuvbed and they halve all- at various times and to a varyiJng 
extent - heen affected .by the fo1diJng movemen:ts ,of the Ca1edanian om­
geny. A more aCCUJrate 'l'elCo!Il!Structian ,of ·th'ese movements a!S well as 'of 
the SHlWian seddmen:tary cytcle is g,rea,Uyhamrperoo. 'owmg to th·e mtet"-
1ocIk.iinJg 'Of yOownger tectonlics wliith the .older pattem. 

It ·is haroly possible to make any statements cancetr:rui.ntg the natur,e 
of the SilU!riatn deposits coveved by Y{)llIDger sediments l(Devonianr-Qoo'ter­
naTy) oOf ,great thic!k!nJess, to the [NW of the line IW.arsza'wa-Cz~stochowa, 
bacause just IIliOW that Tegi.on d:s ,ilnaccessible foOr techtniitca,l roosoos. 

As may be seen ~rom 'the observatiOIllS here lPl'esented, only a very 
madequate !Picture can be ,given of the paleogeqgraphy ,and facial deve­
lqpment .of the ISilw.iam. d€tPOSits within .the geosym.cldtnal zone. There are 
no doulbts, however, OOlIlCemIDg the fol.idJiln~g .of the SHumialIl: deposits by 
the yOUlng Oaledanliatn movements, chiefly during theA,ooennd.an amd 
the final E'l'Iian phase. This is OOIl1fi:rrn.ed by the d,i,astl'qphism and Upper 
SilUlI'ian volcan,ism of 'th'eHoly Oross'Mts" a·s well as those of the sulb­
stra turn of the Ca:rtpa thIilan ofoned~ and the diastrophism of the western 
:parts orf the ~erIbaltic and the lPodlasie depressions. According to the data 
now avaJlatble, the TacoQIn1an !phase was marked by local 'shaHowiIngs or 
emevsi.ons and it lac!ked ·a fold-like c'h.aracteJ;:. AlthOUigh aberc(1966~ ac­
cepts Tacand.a!Il. f,olJd.iinigs within the geosynclliJne of the Klod:ziko and Bardo 
re:g.iolllS, his SUlPlPootions do not ooincide .with the ilnvestigatioos IOf the 
present 'WTIiter ,~Teller 19162a) .. 

Today there a:ne IIliO doubts a,s to the eXistenoe of ,an eas1ienn branch 
of the Caledonides 'W'hdcil has boon suggested .by many explores {see 
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ZInosko 1'9100) andwhicp has now ' 'been cOllldiirmed .in 'several bcmeholes 
in the Koszalin-Chojnice region I(Dadlez 1967, Teller & Korej'Wo 1008ib)~ 
as ,well as inSIE Poland (Czermm:Ski & Znosko 1'967). 

- S.I["uIRLAN/DE~1N[AN BQlUNlDARY rn POLISH PROFILES 

The ,bouIIlda'ries delimitmg ,goologica'l systems are attl'OIlg the most 
oontrOV'ersia:1 !probl'ems in the ::geological literature. The problem of the 
SiludanlDevonialli iboUiIldaryis'lilkewise oo.'e .of those most wiJdely disous­
sed. Dua-ingrthe last decade lit· has ,graduaUy ibeoome<>fpaa:-amotIDt impor­
tance, somuch'sotha.t ·five symposiums were .organi:zed toO ideal wd.th this ­
subject. The qpiJniOltlB expressed at the first cOIIliferenoe ·in Prague (Brager 
ArbeHstagUInlg 1960) suggested to !place the ' Siluriaau'DevonialIl' bOUlIlidary 
in the top of the. MOIl1iQgra!p1rus hercyndcus 'rone, /iits 'iJIldex :tlorm being then 
supposed to ,be the last ,rep['lesetnTtativ,e .of that anjmal gJI1oup. Views con­
tra,ry . to thd.:sconcept. ~Nald.rvik:irn, .Ga~rtner - vide !Prager Arlbeitstagualg 
1960) were declatred -as -JadkilIlg conclusive evidence.. 

Three 'COlOC€\Pts . OO!IlOel'1llIDg. 'the SiluriaJn/DeVlOlIlliialn boUlIlda'ry were 
advanced at the 19612 Symposium at B<mn; one coilIlcided 'With that aooep­
teddn 'Prague;aIIlother one su'ggested placmg this boundaJry in ,the 'top 
of the ilVIOIIlJOgraptus ultimus 'zone, the t.h.lJrd one art the lOOse or the top 
.of the Sae!tolgraptus leilIl,twa1rdilnensis ZIOIIl,e (Intern. ArbeiiitstagulIllg 19:62). 
Geologists f,rom ,Great H~ita'in" who attended the IBann Con[,erence, were 
all of 1:Ihe opi!nion that .the top 0If · the Llld'low lBone Bed in illle stratoty;pe 
prof-ile .of Wales $bo~collltiJ:nJue -to indicate the Silul".iaIl1/DevOlIlJian hOUJn­
dary I(Wa'lmsley, Shlildey, l$tra'W,'Hollallld j LawSbln - vide Ilntem. Arbei1ls­
tagUXllg 19'6'2). Other view ;eX1Presses ~l't Boon l(IBouoot :& :Parnddwskyj 1962. 
Jae:ger 1916'2, :WalliJser '1'916121) , su~'est 'that 'both the IbrachiJOpod and the 
oonooonrt: faUlIl;aJS c,On,iiT>m 'the GedilIllIldBliIl or ,even the 'Lower Sieg.E:mian age 
Of Monograptus hercynicus PeI'll1~. 

The latter ooncept gains rground with the· publication · of rul'th'er 
evidence itAlberti & Hollarrd 1003'; !Bem'y 196'4, 1965; Teller 1964b; Wa;1l1ii­
ser 1964; 1966), 'While the f,iInrls of grarptoJites YJolllIlger thalIli M. hercynicus 
Pemer depreciat~ the earlier OIPirIliions on ,the v,ertical'TaIIlge of tha;t group 
·of £OSSi!ls (Jac!kson & Len.z1963, Legrand 1'964, Planchon 1'~64, Bou­
ceik 1916i61) • . 

DiscussiolIlS at Renrn€s ICCoUoqu-e 1'9165) were oanfiIIled 'to the correl'a­
tiw ·lOf the baSiC· facial regions, IIlO su;g,gesrti-ons were made · canc:e.rn:iJnIg the 
Sil'Ulrian~D€'Vo!lliarn< boundary. 

At th'e Symiposiumat Ca1ga;ry (Report HlI(8) . the prevailing oOpiJnd.an 
was that the SilUlrian/DevolIllian boUlIlda,ry .ought to !be IPlaoed at the bottom 
Qfthe l\1iOllJOgIl'aJPtusumfo~misrone, additiona;l lPaleontolo.gliJool evidence 
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being brought fOJ'lWard in ~rt of this CIOIlCept :(~bushi!k; Berry; Boucek. 
Chl'UJpac & Homy; Len:z;'Mrucimova; lNilkiiforova, IPredtechenSky & Albus­
hik; PhiliJp;Stuka,lina - v-ide -mtema1Jiiolnal Symposium 19167). 

AlnalogouS views were expressed at the 1968 Symposium at Len~n­
gmd (lAbstraots 191618) where the Ineeci 'WaJSstressed of fm"t'her more deta,i,l-
00' lnV'estigatiOihs whlch would" permit 'to ;define and select a stratotytPe 
profile for theISiluria.!nv'[)evonirun fboUlIlda-ry. 

" 

Amoog the Birlitish ,authors there :is ate:ndencyto ha¥e the Si1urianl 
/DevOllllian lboulndaJry shifted ,UlPWarICis (Alien & Tado 1'9603, TalTlo 1964. 
HoHaIlldl965, E8.np 1967, !Potter 1968). 

A ItlIUffiber of -other .authors halV'e ' !P'Uib1ished their vi€'WS on this: 
probl~; these eitherooilIlcide with or closely TeSemble the concepts ac­
cetPted atiJen!iJnJglTad ~BouQek, Horny: & IChlupac 1'966; ~.i!byl & Vamek 
19618; SokoLov & ,J?;olmoVa ' 1968; Halfiin 11916181). 'The 'growling interest, niOW 

beinig taikeniJn; the !problem" of this Silurian/DeV'cmian hounda;ry, hals led 
to results that were pelrhaps ;initially UItlexpected but have certaiJnoly sug-" 
gested Some clues 'to 'a!ll olbjectiv;e solutiJ<m. 

, , 'In" "Poland, the !P:rxililem 'Of Ithe ,S:i)IU'rialIlI'Devoo.i.an, ibouIrudary ~ gain­
ing "groUmi a's new materials lare OIbtadJned while the '€'VolU'tion of 'QPmOlnS 

resemble that iJri other OOUIDitr.i.es iC'Del1er 1'9'5'9, 1:960b, 19614a, b, 19618; 'TIom­
cZ~~oWa & Tomczyik 1961; ~ornczy!k 19!62'a, l'900b). 

, Tomczyik":(19-62a, 1962b) is theOIlJlyolllle to postulate that grap1ioHtes. 
the genus LiTwgraptus excepted, do not paSs into the Dev.onian. He places 
the SillUrian/Devonia!ll lboUJ!lldary~n the top 'of the MO!llograptus angu­
stidens ZOItle, wihiie suCh forms as Monograptus uniformis Priibyl am M. 
herc'Y".'ticus 'Rem-er are'lrefevred !by that author to the MonogITalPtus for-

, , 

IDOSUS 'horizon. 
The boundary Ibeds aTe ocac;eabJ.e in v-ery few iFolish profiles, namely 

in three Iboreholes:Chclm I1G-l, Ciepiel6w 110-1 arnd Koctk 111G-1.Of the 
two other profiles 'where these !beds alTe Observed; OIIle liS situated in the 
I..ysog6ry region of \the Holy Cross Mts., the other one in the' Sudetes. 

Iin borehole Chelm lG-l (Teller 1964a, ib, Korejwo'& Teller 1:964) 
tllere is a OO!lltiJnu.i.fyof sedimel'ltatiJOil from the Silurian' to the Devon-jan, 
iJri the ;graptolite facias; ithe bounida!ry is !iindicated Iby 'the base 'Of the M~ 
ooliforroiS ' Zon,e "which ,igUlIlderla:iJn by ,the iMlOIIlIOg,raptus a!llJgustldens 'ZO!lle, 

the youngest ·one in the SilrUIr.i.a!ll system. M. uniformis Piibyloccur.s iin 
association -with AcasteZla tiro !It. &E. "Richter. Strictly Eileaiking this is 
the only 000, paleanrtologdbaHy rweUdeftUrle profile, thoogh the boundaiTy 
itself may 'be iT€!ganled Iby some authors 'wi'th a certaiJn amoUlIlt of hesita­
tion. 

On the ,basis of materials :from !POdolia, KOl"en i(196'7) sUggests that 
M., angustidens Pfilbyl ma~ possibly be asulbspeciesof M. uniformis Pri-: 
by!. In ;borehole Chehn 1G-1, these two flOJ'lIllS are IOOadli~y dlistiJngudshable 
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.and they di:Jifer .sufficiently to justify their spec'iific separation (Teller 
l'964a, Korejwo & Teller 19,64). 

In horehole Ci-~ie16w ,1iG-1 the SiLuTianlDwOInJian bOUJrldary has 
been plae,ed iIIl the top of the M. aIIlIgUJStidelIlS z.QQ,e at a depth of 2,59'8.3 tIl), 

bec,ause higher UJp the presence of1Jrl]1dbites (Tomczytk 19681b) and 'Of tern­
taculites (Hajlasz ,1900,) indicates .the Gedinnian age 'Of the deposits. The 
s1tuat'iolIl! ID this borehole is not fully cleared up, hencetheTe are some 
·doubts whether :the iborundary has been correctly p}aced I(oomp. also, p. 46'1~. 

, Neither has the bOUlIldary beetn. accurately ~tahlished ,in bor,ehole 
Klock IG-1 (T.omc.zyikowa 1916flb). No gI'8jp'tolites have 'beetn. encountered 
here, while Acastella heberti elsana R. & E. Richter is the lonly formsug­
gesting the Ged'innian a'ge .of ltbe sediments ;between 1!he depth otf 810 ana. 
814 meti'es. OwilIlg to the lack ofreliab1elPal,oontoLogic,al erv'idenc,e lit 18 
ha'l1dly possible to establish whether the 'umderlyiJng deposits, dOWlIl to 
.a depth of uno rn, <represent the ulPpermost Siluri.aID. or s1li!ll the GedilIl­
man. 

IIll ·the Holy Cross Mts. the Silur.ianlDevolIllian bOUlIldall"y Us indicated 
by .the base Oif the Bost6w beds which, together w:ith the 'R,zepin series, 
were Teferred to the Devon.iaiIl· both Iby Czamociki. '(19316) and la:teT 0!Il by 
Samsonowilcz (HlI52). The Gediilnlnian age of the Bost6wbeds is eonfiTm,ed 
by Tomczykmva :(191&21b) when she reported a lIlltliffioor oftrHdbite species 
kn,own f,oom the Huilii'llghiiulSler lbeds :in the RhilIle Province (R. & E. Richt~ 
19154). OWingtoth'e lack of outcrops betwe'eiIl th,e Bost6w beds and the 
RzelPin series, it is haTldly possiible to trace the 'bOUOOaTy. 

We iIIleet w1th the same dliifficulties 'in the Sudetes' :where the 
,accessible profiles are strongly 'tecton'ically disturbed (Teller 1'9159, 1'960c). 
In spite of the lack of IPaleontologkal :ev1dence testyfylng to the presence 
rn this ,aI"ea of the !UlPPamnost Silu~ian, .a c.ontilIluity of sedimetn.tal1Jton from 
the Sdlurian to the Devon:iaJn may be reasona1bly sU!PiPosed iJn· the ,grapt­
<llite facies. This may be lilkewise indicated Ibythe occurrence of Mono­
graptus hercynicus Pemer observed in the BaiI"do ~ts. (Tener 1916"Oe) and 
1n the western Swdetes {Ja'eg.er 1964.a, ,b). 

'The fad:s here pr:esented th:r:ow a Hght on ·the difficulties eIIlCOUlI1-

teredilIl the searoh f.or !B. solu lion of 'the Silurialn/iDeVlonliialIl bOUlIlda:ry. 
prOiblem in 'Poland. However, the data now available reliJalbly confirm the 
.currentopimoothat tMs boundary should be lPlaoed al1: theib:ase of the 

. M. Uiniform1:s 'zone (Teller 19168a). Mm:eover, it may be reason'ably eXipec­
ted that fu,ture borehole' material will help satiSfactorily to solve this 
'problem iIIl Poland, too . 

. The Stratigraphic Laboratory 
Ins.tiltwte of GeoLogicaL Sciences ' 

PoLish Academy 'of Sciences 
'Warszawa 22, Al. Zwirki i Wigury 93 

Warsaw, December 1968 
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L. TELLER . 

BIOSTRATYGRAFIA SYLURU POLSKI W OPARCIU 0 GRAPTOLITY 

!~SllresZICzenie) 

W pI'8Jcy ·om6wliOllO() dotycbczasowy ;stoo znajomoSai osadOw sy,stemu sylur­
S!kJiego w Polos,ce, ,gil6wnie illS: podsibawie .Q8Illyeh z wiexcen at'8IZ .pr7ledsta'Wiool() ich 
bioootzraty~iEl w oP8ir.ciu 0 faunEl ~aptalitow~. OharaJkterystyika os:adOw syl'lllrskich 
ujEl'l;a oosiala lI."egioo.amie, IZgodnie z wyxomianymi na obszarze PdJsIk.:i., jediIlos1lkami 
sbruartlJ!'ailnymi, dla sJ1Irefy epi\lroritynentaJinej ;i geosy.nJldinalnej. \Bogata faUllla grarp-
1xlJ.i1iowa .pozw.a!1a. roz,po1JiomowaC ally system syffiUll.".ski w Poilsoe :na: 'Zooy, iktfue 
zgodnie ,z !Pl'zyj~ym;i .regWami 7ldefiJnJiowane ~y po iMZ pi,erw5zy. lLq.cznie 'W osa­
daoh syluru polSlkJieg() '\vyiduiie1ooo 42 zony, w ty.m d'la lW'aienrtu ,l2, 8Pos.r6d ikt6ryoh 
na:jml.odlSZa 1l'000bitajest iIlJ!l dlWie podzony; dILa! IWIeIlIldk,u 8; ,& l'llld'l:owu 13, 'W ·ty.rri 
czt€ll'y u,j~ s~ w jeden pI"7lewodni horyz,orut; dla· posIlludlowu 9 'OI'9;Z jooen horyumt, 
mOlg~'cy Uilec d-oikmdniejsz.etml\l rozpoziom~aniu po szczeg610wym opMoowaniu faUlllY 
gJ:"aptolli.towej. iPtrzyjEl'l;y w pracy schiemat podzia}u systemu sylurskiego aZpo pi~ 
lud],ow 'Wl~'cznlie, nawdlliZuje do usta'len mi~ynarodowych. Osady mlodsze 00 JJud­
lowu a starsze od 7.edynu, me ;posiadaj~'ce tform,a!lniie ISwego sfiratotypu ani t-eZ , nazJWy, 
ujElte zostaly ~ pracy pod nazw~ lpostludlow. 'Przeprcmad,wna, Ik-orelacja osad6w sy­
lu,rslldoh Po1ski z innym[, !J.ecz tyliko b1iJSik() poiozOllymi obsZ8irami wylk:iaza~a, re profi'le 
pOlslde Ch8ir.aJk:terY7iUj~ mEl pebnymn.astwstwem stratygt"afikmym szczeg61nie w fa'­
cji ·graptoNtowej. !PIl'zeCbod'7Ji ona nawet miejscami do dolnego OOwOlllU (zedyou), C() 

stawaa !Polsk~ w :t'ZEldaJie wa~nych :region.Ow dla :studdOw iIlJ!ld il'oowojem fa'lIDy grap­
toUtowej IW s.rodikowej Europi:e. IPa,leogeogratia systemu ISY'liurslkiego jlaIk: i rozw6j 
falCH wslk:a~jq . rue tylJk:() IIlJIlI Scliste zwi~'ZJkii z ·obszarrami. ,przy>.Ieglymd, lecz x6w1niez 
na prze1)ieg zjawd:Sk na'bury tektonicmej. PrzyjElia ,gran;i(l8 syllJ!'/dew:OIIl jest zgodl!la 
z 'Pl"Zyjm(lIWIan~ IOibecnde w !lliltera'bu:rze swi'a'towej. 

Pracoum4a Strotygrafii 
Zakladu Nauk GeoZog£cz.nuch PAN 

Warszart,OO 22, Al. Zwirki i Wigury 93 
Warszawa, w grudniu 1968 r. 
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