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Al3STRACT: Out of an extremely rich .graptolitefauna ·collected from the Wen":" 
l~ ~ of lZa'Wada ' l, tOur graptd1i.te I'i;l)eciEs <one new)" trrom tile g8nu$ 
CvrlogTaptus . haye· been' seleCted aIId ' .IIlICXrPbbloei-caMy :descmbed. A de8Cl1iPtiQri '\\S 
~ given otf ~, Birtholoagy and stratigra&:ily Qf 't.he Sil~an series obta.ilned :from ,-the 
Q9'l'ehole UlIlder oOOnsidera.ti~. ' ' 

LNTRODUCTION 

The adeqqate coring of the -Siiurilin series (neatly 84 per cent of core sampleS) 
m the -Za,wada ':1 1:iorehOile has bulde dit ~lBih1e Iio obtam one of the most complete 
,Wen,Jookrian ;PI'9fi:J.es fram ifihe easbar:n part of ltbePe!ribaJltk synecldse. The ~ 
maIf:etiaJl dSTepresmted ,by .nroneIy caroa.reous mmlstones abaIm!dIIIlg liD. aerapt.oa.'iite 
~' prEI'IIeIl"Yoo chleDy as ~ ~ but somef.r~ bear e. sen)t,,:, 
..relief-like cb8l'act.er. Tohts has enbouraged the wrl!bar to ddssOl-voe gr~1fle& by 
chemdca[ treatmenJt, and tlbis groved SIlC'OeSIIIful 'Tbe'inaterilW thus obtained tlS etJrongly 
di1!ferellt:iated as ~ iits SctentlfaeusefulDew. .Moot o! ,the gra,ptold.tes: are fliighly 
'<:a:r'banII:zed end, otherefote, do IIlIOIt ilend t.beInselves .to ' deltadled llltOIl"Pholagk:latl eDlJ)i.
,nattlOllls uruier, tramm:ilfited ilJlgb,t, ;bUJt, on the ~er harui '1'hetr extem:al strudme c.~ 
be more easiIly deflerpWled Ithan when OCCIJl[ring only m 1ihe, rook. ~eover, a1111h(! 
mea8Ull'elllerilts can be camed owt mOire coo.venden!fily 8Jnd 8ICCU1"a.tely. 

The desoniptions Pl'eBeIIlIted tin :I;'h)i& ;pap-er ere oo.'Sed m specimens w~cb are 
defonned 'but bleache-:t enabuq a detadJ.Ed marPhO~C8'laaUuy8m Uilder tr.al1Somibted 
llgbt. 
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'r.he :reJevantW'Oll"k has been cao:ried owt ID ,the stra1:1graphic Lail.:loratory of :uhe 
lnstiltute Of GeoilogdJoal Soiences. of the lPolish Academy of Sciences withiD. -iihe age
~t ~~~t-'ioln.:u{)ihe field of sc.i.en1lilfdc ~h between -the Irl$1Ute here 
meIllt.l.onel'$d i1lhe Oil Res~rch SUirvey. The 'Writer Vlllislhes.to eJqlIl"esis hIis'sincere 
l ' .. 

1;h~kI\ to tlhe :pi~~91It)l.e Survey for Ithei.r friendly beIlp in pUltbinJg a.t his disposal 
;ra4.til:ful~ 5clentiflfc ;nia'tE!:ri.a[! 

UTHOIJOGO-STRATIGRAPHIC PROFILE 

According to the el€clric logging data the Silurian series has been 
reached in Zawada 1 profile under the Rothliegende at a depth of 1477.5 m 
but its coring 40wn to l1ihe ,bottom (1673.5 m) waS started from a depth of 
153,3.3:'m. The bore'hole was drilled to a depth of 1830.3 m reaching the 
Carn:prian deposits~ 

At a depth of 1673.5 m to 1667.8 m, compact light-beige marly 
nodular limestones with muddy streaks, referable 'to the Lower Llando
verian, were reached overlying greenish Illlarly Ashgillian limestones. In 
the Zawada 1 prafile they do not contain any macrofossil,s andc their 
dissolution: by Chemical treatment yieldEd only- fragmentary Lower 
Sil urian Igra.ptolites:. ' 

Between 1657.8 and 1646.7 m there occurs a black argilli.te locally 
lamlina..ted with an abundance, of pyrite and yielding a rich graptolite ' 
muna. It is interbedded w[th greenish marly limestones. Below the depth 
of 1637.0 m the graptolite fauna represents the Cephalograptus cometa -
Spiiograptus'spiraJ,is Zones of the Middle and Upper ~landoverian . ..A:1TIong 
the more important forms here encounJtered are: Stomatograptus grandi~i 
(Suess), M. priodo'li' (Bronn.), M. marri Pertier,' Spirograptus' spiralis 
(Gei.ndtz), Rastrites approximatus Pemer,' DemiTastrites convolutus Hi
singer, Monoclimacis vomerinus (Nicl101.), M. of. crenulatus (Tornq), Pe
talolitus sp., Cephaldgrapt'US cometa :(Geini.tz). 

Art a depth 'between 1646.7 and 1533.3 m there occurs a'light grey 
calcareous sil'tstone :'bearing an abundant graptolite fauna, locally with 
intercalations (up to 20 cm thick) of light-grey marly limestones. The 
graptoldtes encountered between 1637.0 and 1533.3 in provide: a complete 
Wenlockian profile whose tOIIial ,thickziess exceeds 103.3 m. It may be 
reasonably 'accepted tluit all the zones of this stage are present. The mote 
important species here observed are: . ' 

. Cyrtograptus lundgreni TuZlb., C. radians Tornq., C. hamatu8 (Baily); 
C; murehisoni Carruth., C. cf. insectus Boueek, C; urbanekii nov; sp; Tel
ler, Mcmograptus testis (Barr.),' M.flemingi ,(Salter), Monoczimacis vome":' 
rinus (Nichol.), M~ flumendosae (COr,tani), M. hemipristis (Meneg'hini); Re~ 
tioZites geinitzitLnus Barr. '. ' , , . 

It is quite probable tbatsedim.en~ IOf the lowermost Ludlovian are 
present !in the top Silurian series, not cored. 
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PALEONTOLOGICA[. DESCRIPTIONS 

Family Cyrtograptidae Boucek, 1933 
SubfamHy Cyrtograptinae Boucek, 1933 

Genus Cyrtograptu8 'Carruthers, 1867 .' 

Cyn0!f1'aptus urbanekii sp. novo 
(pI. 1., F'ig. 5,7~8; PI. 3, Figs 1, 7; Pt 4, Figs 6-7; TeJOt-figs 1-5) 

DerloodO nomtrUa: This species la named iti hcoour of Professor Adam t1a'bIme1t an 
eminent PoUsb. g;r.aptolitologi.. . ' , 

HolottI.P8: rbabdoaame tigured in PI. 1., fiI,g. 5 and in. Text-tlgs 1, ~, trom Za.wada I 
profile, betWeen IM8.:5 and 1_.7 m. . 

Material. - A large number of fragmentary rhabdosomes. dissolved from the 
Wmloclkdan protile <Xf Zawada 1. Most of :the rhalbdosomes 8il'e Iflatltened and ~ 
caroollllized, 00 complete specimen has been obtadneil, . 

St1'atigTa.phiIC position. --, Upper Weruookian - C. lrundg·ren! Zone an the Za
wada 1 profiHe (NE PolaOO). 

As8lOOiation. - C. lund{17'elM TuEIb., C. oomatus Badly, M. testis Ba!'l'., M. FZe-' 
mingi (Salter) alIlld Moood.· fZumendo/rae Qor.tam.. 

Di.agnoris. - An ertremely . thin c~aptid with the procladium dorBany 
arohed. Unknown. numbe.r of rthecalI. cladia· originate from the .:lateral processes o! 
the procladium tthecae. Tbecae nanow and very long, IW1ith ,the lobe averlappmg 
the . apenture. T·wo 1<IDg J.a.teralprocesses. SioeU!la ID8l!l'OW and S'hart. 

De6criptiorn. - Procl.addum very thm a'llld of tmiform .wddiflh IIlhrou:ghout its 
length (H. 1, Fig. 5). Do.rsaUy very ddBtintObly aJrdied. WRdIt.h of prodadium equal 
to thaIt of the partiocuw othecae. Just above the apex of the ~a it lis 0.11 ~, 
'below tthe apel'mre 0.2 mm. Lnclu:d:irl.g the a.oIbe overlappjolg the a:perrbuzre the width 
increases '100.3 mm. The .figUll'es here given 8I['e practJ.caldy the IS8lIle ~u.t 
the length of rfue procladium !W1h1ch 000Ii.!rlsts of thecae joined only at thei.r bases 
and havting a oommon W!'guJ.a. 

'Ilbe ItoIta[ length of procladlum unblOW!ll, Ithe specdmen chosen far the hoJo,.; 
type bei.ng OOJ1y with six cunpletely preser-vecl 'bhecae. 

Tbecaa cl.adia produced by one of the lateral processes o.f the procladium of 
theca n (Text-fig. 2). It is hardly possible to· determine the character of thecal 
cladia in the maJterial avedlable 11:0 the writer since only two fra.gJm«lifls of the lJ'1'O
cJ.a.dd.um Ibeaa:- very short .indtilal paris. of the thecal cladia. However, on the presenoe 
in 1he oo'lleclt:ion af numerous ibu:oken up flragm.an:ts of dla1bdosomes W!i,.tib. analogoU&ly 
developed thecae, and the absence of fragments with a different type ot thecae, it 
may be reasonably supposed that the thecae on the thecal cladia represented the 
same type a; that on rthe prooladium and have not ·been differentiated. The ma.te.t"lal 
under oonsdderation does oot allow:the det.ermiDation at the number of the produc-
ed ·thecal cladia orthei:r oregularity. . 

One af the specimen8 displays the U.divet'BOgl'sptl11!" stage a!. gt'OWIth, wbide 
the oppooitel.y di!l'ecIted clad:irum does- nat originate :froui the sicuia but from the 
damaged theca n CIf I1be ;p-roc.Ladium or thecal dadium. Hence, we are dealing here 
with a regenera·tion of a dalll8ged rlIabdtos<me (PI. 1, Fig. 7). 

Fdve 'CIClIIIlPlete thecae and: 'bwo fragments: of prothecae representing the !1'e
mains of broken off cladia are preserved on the specimen in Text-fig. 1 undoubtedly 
belonging to . the s.pecies here descrlbed. Three· of the compl4rte thecae belong to 
the procladium or .to the rthecaJ daddum, whHe the twoil.'ema.imng ones with oppo-
sbtely di1'eeted aperntul'es had ibeen produced 0I!l0 the p;eudodladium. . 
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Cyrt;porapt;us UTba~ekii nov Sp. 

FUg. '1. ' Broken up aI!lJd regeneraJbed rhabdosOrne c~ of 
a ~aJdium IOIr .rbheoo:J. ol,l:\Idium w.Lth .3 thecae . . and· a . pse

udoc!181drLum wiiflh :fIwio :theeae,,:Doepth 1540.0-:-1546.5 m 
(Explanations as for' Figs 2--:-(;) 

The pseudocladium littself lis· placed a,t a -neall'ly :r>ight . angle' tfK) :tbe prOl;ladlilm; 
The daJnalged ' all'ea (Pt 3, FlIg. '1) as well ae . :the proxdmal Part .Of the' fiJrst theca 
of the ~eudocladium are !readily dis1iD:lJ.gu.ishaJble by ··the thdckenied and ·bulged out 
V'u-guia; ' by !the IQPP06'iJtely directed and initially ' <i!l'r.eguflar'ly .&n'anged .fuselli, as well 
as by the s1;ruclureless cane-stIaped membrane daIrs.allly albtadled ;to rt:be :rhabcicsome 
a.xIB. Miost l!i.kely otitis !is a use1.e5\S .fhgmen.t of .the. mElllo\:lirlane· ;produced by the' 
zoaiid C{ozlowskd 1949, Urbanek 1963). 

·ThesbroD.'g !Matten.ing <lifthe :speoimen' under ~onsider8ltion impedes a cierta.ned 
exa.rndnaltion of the d.arnaged area. It seems, 'ho(Jrwever, th.atthe virguia ·of ttheca n: of 

. the !p1'OClradium demaged sameW'hat aoboVle iJts 'basEi, ;grew. :in the oppc.sdcte dJirOOtion 
whlle diU; s'tronig odeform8lbion' an.d :tbLiCkeruing occmreid where .the vi:rgula was· hro()ken 
dIlf., Alt the same time. a SbrUlCi1.Jl'eless memb:ran.e 'Wa& ptoc:lucl6d. · A short ~h 
of Ule V<Wgula iis folll1:CJWeId by a lOOmlal ,growth a·lon,g dot 01..: othe Ifi·rs·t theCa of· the' 
pseudocladium. The damaged 18Il'erB. of theca n of ,the prOcladium wasiondtiallY · fiLled 
in by :fruselli- The iuseUi are ,·here ·'JDOIre de!lseand :'ooll'VeIge at ·,a rpodm W'h!i~ may 
t:or.re5lXXlld to the aoper1bure of 'Ule damaged theca n . The nextt · f 'uselld dE . the tirst 
theca of the peeu~dium are.nor.mal:ly developed 'wbile ttbe Itheca :iJtse(!f ~.s s1dghtly 
broader~ ;relad;ion to rtheca n of !the prOcJ..am.um and markedly dorsa.}!y· 8Iche4~ 

The metatheca of ff!le :lii!rst theca of the pseudQCladium does not . doi:Mer in 
dUi struotLLra;l detaJi!Ls from. rthelflhecae pu:odwced on the ,procl8idium. The only diSltinct 
<ijftfer'eI1-ce .is.thaIt dl!l. len.g11h, d.t bei'ng 1.09 !lllm rw.h!ile ,tlie l-ength of the ba::oken .off 
theca n 00 :the proClladLum as .0.'7Ii'lIlIIi; and Itha,t of theca n + 1 and th· n + 2 !is 1.4 
min. 

'nleilEial.g:th of'~ ()Qltdle lJSeU(loocla'd-itJmi,s1.6mm ,beilng the lIXlaximu~ d~m~
siOll in l'~lation ;to the runlllinling ones. 

The wddth dI. thecae an the ;pre- and pseudoeladium, that Of Itht on tboe pseudO
cladium excepted, !is" very mfOOh rthe seme. At ·th~ 'base dt is ± '0,12-<P4 mm, att the 
~pert1.Jl'e . ± 0.24-<-0.2'5 mm ' while dooludirlg the Wddtth of the lobe overl81ppilpg the 
apel"tlllre .lit is 0,32 nun. · ~ !figures arr:e by 0.1 mm higherdn th1 ofjhe pseudo-
cladium. . 

SicuZa - sh()l1'lf;, r8aliginog Iforam 1.02 to 1.48 mm, naa::row, its BlPex reaching 
aWOXlimatte1Y haifway ·~ ·.tb,.(~,eJOt4d.g. 3).. . . 

Pl'tosdcula oomprU!es 2/3 .of the lten;gJth of the whole .sicula . and ~·s provi9.ed with 
S\J!P.POl'lfIing ·threads . . It dsO.68. mm,ill'l ~ength. The .aperntural mM,gin of-the .prooioulla 
forms a slight thickening ' (pl.B', ~g. 1). 
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Fd.g. 3. SicuJsa of 
the holotype 

Cyrtograptu.s urbn ':'eldi novo sp. 

FtIg. 4. The ms.t 
theca of tOO ha

loty:pe 

F~. Z. Thn of the 
'J;XL'IOcl.adium wd1h 
the /budding flIxst 
tbeca of :the thecal 

clad~um' 

FOg. 5. The second 
theca of the ho-

lotype: . 

ap - apex Qf .. proslcUla-, psi ..-:-. prosicula, msi :--. metasicula, dp _ . dorsal process 
of metasicular aperture, v· - virgula, vi- virgella, 11 - longitudinal threads on 
prosicula, lp - later.a~ .pr~ 81- ~a1lDbe, m.- ~w:el~ membraIJ.e, , 
T.bt. - ;first Ith~ 0If ~eudocladium, /f;bna - fiheca of the pro- or theoa[ cialdium, .. 

. thi., th2, thn - succeeding .lhecae on,ljjbe pro-. Or thecal QI.amum 
Fig~ 2: peptp. 1533.3-1540;0 rn, Fig. H: 1546.5_1522.7 tn 

Metasicula - 0.34 man in l.eIlJg!t!h, ven.<Ilral:ly termilna'1ll>n.g dn a vir,gella 0.3 mm 
long. N<idistialct dorsal process. MetBs.Icuiar apel1turegen!tly ~~ly ~~dal . . 
W!ldth of meitas!iculaT' :aperWre ~~ fxom 0.18 to 0~23 · m!m. · 11!'use:trli vea,:y ' dense ' 
dUr!iing ;the wtial growrth of metaeieU!la aod markedlly more delicate ·than ttbo6e beloW 
the ~s whrl.ch aire also less oondensed'CPl. 3, Fi.g. 1). 

Thecae - uniform on the f\mgn:Ie,nJtary procladia ava1kibie .to the WlItiter, DoO' 

theeaeOf thecal cladia observed. 
"Ilbecae sbrai;ght, rt.bin and iong, hodked in the ape.rtUlra.l area (Textr-figs4, 5). 
~1 -buds furIm the metasicuLa at a ddeta'lllOe of 0.18 ~ n-om iIile prood:cul&"· 

aperture. 'It dseXJbremely>thln d'lWis:l.g the initiail perdod of groWllh aoo a.~hted to 
fhe~ula ail1 along its 1len.gIth. At Ithe apex of t~ proeioola ltihe thecagradwally 
eXfPattlICLs a't~ ju~t 8I'bove drt; a width of 0.11 mm. At rthIe profihecalmetatheca 
bowldary the WIidJ1lh is up to 0.17 mm. The kile venltra,l WIalI at >bhl· exposed throug
hout iilts len~h,. the whole rt;heca up 00 1.64 mm ilon:g. 

Metalheca , of 'till booke4, dts darsBl' wall prolonged mto I8i l<>be O\IIeI'l.a'ppm)g. 
the. a:perture. LoD.g (U5 .·mm) lateral prOCe5~ ,builrt of maoro£uselli., similal'ly as 
the ldbe, btJtlatdking the ~zag sowture. 

The ~inin.g Ithecae of. the prooladium (!pI. 4, Tige 6,7) ~.xdmately th~, 
same.in length (.ths -1.67 'mm) and wi·tb !free verJtraI owalls .1.4.mm, ~g. ~ ~ 
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provided with well develqped la.1;era·l processes and with lobes ovedap,pda]g the 
aperture. lPiroXlimaily 4 Jt'hecae ilIrt; in 5 mm. 

Remarks. - In its chelralClter!lstic sdeula., shape of ~oae aDd of tihfe rhabdo
some. the fO!l'tn ih.eredescr:i.bed does IllJOI1: correspond to IlIIlY of the eyr.tog:raptzid spe
ciES so :flair repot'teid. A &pectimen. displaying some resembhmce in shape and general 
appeaa.-ance "!haS been .ldenllWed !by BauCek (10011.) as CyrtogrClpt'U8 ' g7"(J(."i.U8. His sh<ll".t 
aalJd nOlI; very concrete odliagnosds d'IldicaJtes rbhat iUhds fIoa:m is SOOleW-hat broader (0.5 
mm). The descriptioos and diagnoses presen·ted by Boueek (1931. 1933) ud Bout!rek ' 
& Pfd'byl (1953 a, b) au however nIIIlher vague, IIUld hence of 'Jift'tle ~l!P. While their 
diagrammatic drawings do not show any structural details. Therefor~, any even 
tentative oompaI['U900s between our form and C. gracilis seem moot dU:fii<:Ult and 
haZllWdous'. 

Bou&lk (1933) :regrurded C. gracilis IllS a subspecies of C. Zundgreni, while ion 
a la'te!- paper (1953a) Boul:ek & oPitiibyl reiJnsotated this tfQrm 10 :the raak of aID: inde
pendent species ami gave a somewhalt ·more deta1ded diagnosis i'Illdicatlng ftIheot 'the 
Mabdosomewidobh rmges from 0.3 do 0.8 mm and .that 6-8 thecae dij,t in 1 un. 
The same aUJ1iullrs (1953b) ch~ the generic posJ.tion of C.' graciUs assigning this 
species to the Di."ersograptus ogeIllUe. This change is based solely on !the d4SCOV'ery 
of specimens with a "ddve.rsoogI'8lpt.us'· stage of growth, The <..UnplimeMaory ddagoo&is 
stresses, however, that one of the OIJIPOBi·tely dirooted cladia does ilot Orueinate from 
the sicula whicih is lacking ihere. Hence we are not deaU,ng with a sioulaa: cl0ad4um 
but with a pseudocladium. The problem of the formation of pseudoclfldia. the var
ious .relevant opinJioos as well as the 'COl'I'eC'tness of the creation at the genus Di."er
sograptus has been discussed at some length by UTbanek (1963). 

CYTtograptus radians Tornquist 
(PI. I, Figs 1-3; PI. 3, Figs. 2-3, 6; PI. 4, Figs 1, 5; Text-figs 6-8) 

188'1. C. radians; T6rnquilt, GeoL. FiJren. FiJrhandl. LX, '1, pp. 491, Text-fig.2. 
l.9III3. c. nldtanAl; 1Boui!ek, Mono"mphle d. Oberlriluri8chen GT4ptolUen aus d. FamUle CSIrlO

graptkfae, 'iP'.P. 118-80. oPl. f. FICB '1. 8; Text...oftg. a3 b-d. 
1978. C. m~m; iSetty & MlllrcPhY. U7ltwr •• 0'/ Ca!tfornia PuN., val. 10].0, pp ....... Te:x;t

-fig. J2e. 

Material. - A dozen or so oIf :rhabdoBomes dissolved f;rom the WenJook'ian 
Zawada 1 :profile between 1559.0 and 1582:9 m.Moet Il"habdosomea flatt..ened and 
def«med. 

Stra,tigra.ph;tc p06ition. - C. radi8lIlS Zone ·from the Upper Wen1ocki8lIl ()If 

ZaIwada 1 profile (NE Poland). 

Association. - C. ha.matw BaUy, M. flemtngt (Salter). Monocl. f ,lum.en.ctasae 
(Gartand). 

D.i.agrI.o$is. - Procladium proximally spiralliy oodled 1ihrough at least 360 ~ 
grees or mOIre. Theeaa cladla, begiiming wh th6- 10 ociglil!ating rregulall"ly :from each 
theca 0!Il ifJhe pooc1aiddum, and as many as 29 tbecad. cladda may I;>e produced. The 
IDOSII: distal pari of the procladium wWlout thecal 'C'ladia. Thecae bif<mn, sicu1~ nar
row and ishoot. 

D.!BC'liption. - Prooladioum thin, proximally spiraiJ.y ooiled ' .through at feast 
360 degrees 01." mare. sometzimes the' caiJ.i4l.g is' doubled through 7'20 or even. more 
degrees. Ddstal part of procladllUlll straiglhtened OUIt and lackoiong'thecal cLarl!!a:. Proxi
mally, n~a,r /f;h2. the widd:b. of the ~adi.um dnc1udin.g the thecal aopertture :is 0.75 

, mm. medially (thg) !increasing s'ldlghtily Ito 0.81 mm oto oretain this value in rthe remain
mg part of the prrocladdum (<PI. I, E1i.gs. 1-3). 
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The tWidth of procled!ium, mea&Ured lilt ·the~ (1/. thecae, ~ mlfl"kedly less, 
ranging m>m 0.13 mm at t.h2 ·to 0.18 ril.n;l at rths. The ;thecal claddum anioginates f·ram 
one ()f the laJterad pr·ooesses of 'theca n (iPl. 1, F.igs 1-3; !Pl. 4, ~. 1,. 3, 5)~ In the ma
terial avaiJ.able to the w.ri:te:r ·the fdn;Jt .tbecal cladium or.Iig·maJtes from th7 Or tths, the 
SieOOtnd aJIld next cladda Ol'ig,ina'illng iIirom the I!lext thecae. Widbh of ·theca[ cladi'llm 
at thl is 0.2 mm, attaining its maXimum of 0.3 mm at theca n. Length of thecal cladia 
up to 20 mm but tbEl'e may be as many aatwen!ty aline cJ.adia (BoulleIk 19303)~ 

SicuZa nan"ow and s;9mtt, ventraHy very gently OU:l'ved. Total le~h ra;n,ges 
from 1.44 to 1.49 mm WWth !the apex reaching to the base of tth2 or tSlilghtf;ly 'below 
(Text-figs 6-7). 

Near the apertUJre the prosicula 0.60 in.m 10lllg and from 0.13 to 0.17 mm broad. 
Apedui'&l margin mal"kedly thdckened with one silJP'POl't·in:g thread. 

Meta.&ieui.a 0.8 ~ o.s9 mm lopg, dorsaIa.y Jtermin.alt:ing in. a 'blunt du'sal process, 
venttrally tin . a :long. (0~8 m~) v~a . . Occaaiooally the v.i.rgella may div'fde, the 
spece in-bet~n ,being fdlled by a. structureless mem~e (T!lxt-fig. 6; Pi. 3, Fig. 3). 

ClIrlogra.ptw radians Tomqud&t (Depth 1555.9-15e2.0 m) 

Fig. 6. SicU:la. The 
divdded v:id'gella 

E1ig. 7. Sicula 

Explanations as for Figs 2-5 

F1ig. 8. Fh-st theca 
of the thecal 

c1aod:iwn 

The a~ural marg·jn of the metasicula forms a fmly deep inci&ion, the 
apertu.raa. width rameing .from 0.2;3 to 0.38 mm. The fuSelli 8Ire regulal"'ly auantged 
througoowt the len~ of metasicula (PI. 3, E'i.gs 2, 3). . 

Thecae - biform. Tbt of tthe procladium buds from .the metasdoula at a dis
tance of . 0.3 to 0.4 mm from i.ts apertUll."e atld 0.4 to 0.5 ' mm from the p.-osIi'culaa:
apertu.te. The pr~eca dUl"mg rthe initial iPl'Owth S<1;age (Il'eadl!bng BlI)gbtly above the 
pt(lflIiouJar a~e) extremely narrow, expanding rather ·markedly and tpaSSing into 
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a loog hooked ;metathec.a {PI. 3, Figs: 2, 3); Ape:rtureof meta'tbeca oddrected d-own
ward, overlapped hy a Lobe - : a proilongMion·o,f 'loo <lortlial wai1I·Of ltbeca.: Moreover, 
there also 00cw-. !two long la1:eral ~. built of ·macrofueelld:.: Ma:rg.In of met;a,.:. 

thecal 8Jperottm"e ,d!istilnctl;ythic:k:ened· (:Ft 3; fig. 6). Enollire length. of tht: is 1.1 mm, 
thatt of . thlj and- tthe ne:x;t' .thecae 'being 1.3 mm; Length of-met8ltheea (Jp to 0.75 .m.m; 
this maximl.1m. iCldmensioh ,being .tteaoc:hed. neat iths-(. A markecJ red<uotioo m ·the · 
leng.th of m~hec~·fromlWhich the first 1tbeca1 clacld:um OnLginates. 

An ananogous st.ructua-.aiI. rtype may be Observed in ·'lheoae 6-40 of !the :proJdmal 
pal't of proolalid-um. all ' the .thecae 'bein;g mlated '1!rom each (1tber and in· gen.er8!l 
appea.racnoo cesoemblitng the osbape of acn unequil'lllteral tr.iaongle. 

Thecae on ·If;heeal cladium &trailgthrt, ,tubulaor and long (TelCt4ig.· 8). ' Their com
plete len.gJbh ranges. d'!toomi,62·,1;OL67mm, 'the wdd·th at the·base and.ad;tbe.aperotU1l"e 
being the same aild:r&nginog -f.l:oarri 0;l!·JfIc):0'.3mm. The flteeveittral: wall ·1;1 IinrD. [ooi, 
attached .00 the :oorsaJ. · w,8iH of !I:he preoedJiilg .tbeca ~y ·aaong . .1/3 of its. 
en1llre length. its a:resulit; of the strong' .reduetdcm of 1!let8ltheca the ~artera1,prooesses' 
of the lobe overlapping the aperture disappear. The aperture itself is vertically 
-oriented 'Upwards..· The aper.tuial ' mar.gicn slightly ,thick-enEj(j;. of/wQ l1lcmgue-dike lobes 
developed laterally ami I()ICICasianaHy very genft.1y mQ\l1'ved. 

Theeae acna:J.ogous ;to those on the :thecal c1ol11dium are J.,i:kew1se characi.eristic 
uf the ddstal pwrt of the prooJ:adJiJum. 

Remarks. - C. mdWns belongs 11;0 species known in the J.d.ter-aue, burt irt:s 
descriptions are ' based solely on flattened material, na~ i!io~atedol1t of the rock. 
Owing to lack of precdsion their wrefulness for oompa.rative s.tudiesWdltb djssolved 
material lis rather iJjrooirted. 

C. radians !is . a most charact.eiJ:o.isb.ic f<l!rm because of the oregularity wiAIh which 
the thecal dadia ooiginate and dt is dJeflfdculot to miB.tante 11 Y:n: such sim!l8iI' forms 
086 C. sakmarikus ·K.oren, C. mancki aOuMt, C. ramosus Bou6ek. 

Thecae <Xf ;tile proximal part Of p.t"OC'ladium in structure approach :the fdnt 
7-12 -thecae in <the procl-adium of C, 'hafl'llUu<s. There ~. ·bowever, a distinct ddlfe
rence in the jen.gJth of the metartheca wlhdch dB much aonger in C. hamatus. Thecae of 
thecal dadda in C .. radians and C,ha.matus also resembil,e bu,t!ln the tatter species 
<the ton.gJue-itikelaJterallobes aJre J.ess~. 

The ·sicula.e of ttoe ·two species here compared area'lSQessenllia11y simdl.ai", the 
differences ibe1tig qlUanti taJtive ·dn chlilra.C1ler. 

other qllalllobiJtaltive ddfiererroes of our iarm C.radili1'/.8, as cOlDpao:ed wdth the 
deL\JoCfiptioIis by Bou~ (1933) or .lby .Ber1ry & Mm:phy (1<9 115) are of no substantial 
diagnostd'C sigh1ikanCe sinlCe .they may 'be o!Jhe l".emllt of dfiltraspeci!fic changes, of the 
stalte of preset'vation of specimens OiI'~:t-he dimensm methodS.. 

Cyrtograptus hamatus (Baily) 
(PI. 1; Figs: 4, 6, 9; Pil. 2, Fig. 4; Pt 3. Figs 4,· 5; .Text..:figs 9!-12) 

1881. GraptoltthlU ·hamatus; Baoily, JOtIrn. Geol. Soc. Dublin, Vol. IX, p. 305, PI. 4, F"log. l1li, b. 
191i1. C_ hamatu8; EJ.les & Wood:, Monogr. of British Gr,apt .• , pp. 51l1---51Jl, PI. 113, ng. 3, Text

-fig. 356. 
1933. C. hamatuB; Boui!ek, Monographte d. Oberst1ur. Grant .. aus d. FamUte Cyrtograpttdae, 

PIP. t6-47, PI. 5, Figs s<-m,· ,Text...,fig. Ba, b. 
1804 . . C.' hamatuB; Cope, Geal. MIJgIIZ., Vol. tl, pp. 319--322, Text.-fig. · l-.,. 
1975. C. llamatus; Berry & lMUJr'Phy, . Unlvers. of Catf.iornta Puhl.; Vol. 110, ,pp. ,83--8a, PL 11. 

FIgs 1, ;I. . . . . . 

Material. -"-. Over1ten .. ;rhaiQdQ!()mEs dLsoo'lived ·f!rQm 'the Wenlooklian profile. .. . . -. . .. . . 
ZalWada 1 a·t a <;i~ ,betw-een 1&40.0, and 15f?,2.0 m. Mo&t a-hab<J.?somes flaobtened, all. 
ipoompleteJ.y preservec;i. 
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StTatigra'phic ,position., -:- U/PiPe1' WenWckian, C. lufldgren.i ,Zone of, Za:wada, 1 
pl'ome (NE iPtOOlIIDCi). ' 

Ass~lation • ...,.. C. lu.ndgTeni Tullb., C. 'wrbt.llnekii Teld.er,M. testiS , Barr .• M. fZe
mingi (Salter), Monod. fZumendosQ.e GOl'tani. 

Diagno8is. - A am,all Cy~aJP.tId w1Jth dfrle rhabdosom.e ipI'OXIimaJlJy strongly 
arched. Only one f,ully develq>ed ttbecail claocliulD., after !Whose appeatr.a.nce the axis 
of the prooladium ~ at -an I8IIlgle Of 18<1 degrees" wh,jlle the thecae ~ S'hdfted 
to the verutrai side~ Thecae 'bif<i.m. 'Sioo.1a D.a.iirow :anci abort. ' 

De$C1'iption. - ft'ocladium thin aodproocima11y arcuMely bent. The iWddth 
increases unilf<Jl'mly untdiL , rthe ~ itheca.l claddJtJm. has originated, and then, - decreases 
ow.mg .to the pr~·.m , tobe ~8J. part dl prooladium of a dlffereIllf; type of thecae 
(Pl. 1, Figs 4, 6, 9). iRro~maJllY. at the 'base of 1:1110 the wddth 'including the sicula, 
is 0.28 mm, ~' at ithe apert!me of thi it aItItaiims 0.73 mm. ID tho :too basal w.l.d·th 
is 0.24 mm, art; the arper-tul'1e 0.85 , mm. The idiSltal width, of the prooladium measured 
at t11&, above the ori.a'toing, thecal ciaddwn, lis 0.24 mm art tf:be base, includi:ng the 
aperfluTe of 1f:h5 dt is 0.48 mm. 1: 

Between rtlha-13 !the ,prqcladi·uJn Jtwis'~ at an angle of 1800 to the aXlis, owing 
;10 Wlhdch rthe thecae are shif.t~ 'from the darsal to the vernrt:ral Slide of rt!be aa.-Ch ~Pl. 
1, Fjg. 6; H. 2, Fig. 4). Th~: alllis tMsts IOVIetr a !VeEY short dillPtan.c.e 'WIi.thi.n /the fixst 
theca abo-ve whdch the rtbecal 'C'~4lIll originates. , !in lfJhe'material av.adlab1e to the 
WJt'Ii,teI', the 'aXli.a;I <twIiSt:ing has)oon observed wdljjhail the, ' but .BE!:rIry .& M'Ull."Phy {1975) 
poebuilate that the thecal c1aiidu·m (lIl'Iigi·naiI;es between ;thec.a 10 aIlld. theca 12, hence 
the aX'ial .twtis,t is delayed, • ..1:&r' OIIle rthec.a and, Ither~e,' occu.r-s cor,respondingly 
between theca 11 aiII:d theca-'13. 

Cope (1954) presents a specimen wilth the thecal e1aodliuni aroiIginarting from 
thu. hence tthe ax.ia1 curve takes place IWithin th12' ' 

The rthecal cl-a.ddum IOl'Iiginarte.s from one of ·the -la·teral' processes of theca n 
(~ th7 end rth12) which ~ ' Jcaru;furmed . dnJto, a yi.rge1Ja (-~ 3, Fig. 5). The 
appear.a:nce <Xf the rthecaJ.claddum !is oretarded by , ~1tbeCae Iiri. relation to Ithe 
grovv-th of Ithe ,procladium.Namely dt -or-igdalates ifroan rtheee; 11 ' art <the time when 5-7 
d1sltal thecae !have been,.a.lready tfOlrmed a1bOlVetheca n (Text-IJ.g. 9). 

,At the base of tht the tthreca1 cladium ds 0.2 mm broad, a,t t«le aper-ture lilt 
ranges from 0.3 Jto 0.5 mm. The ·maximum wid,th ot the thecal claddum at the apeT
tu.re oQI:f theca n ds 0.56 mm, being 0.211 mm !lit iJtB· base. 

The axis of the theca:l claddum meets IthIe .dist.a.lpart"OI the procladi-u.m. at an 
oI*use (IJIllgle orangRng f-rom 110 to 130 degrees. 

Sicula - I18il"l'O'W and shont (PI. 1, iF1igs. 4 and,; 9). Its entilre\ len.gbh is !ftrom 
1.33 to 1.45 mm; II:he ,apex ':reaidhes the 'base <Xf :th2 O!r s:lighhly 'abOVe lit. Prosoi·cula 
0.1P1 to 0.72 mm loog, occupies nearly ha\lf of the e~- length of sicU!la. The aoper
tuxal lIDarrgin :is di\Sltincily thickerJOO and also has , y~cai suworting :threads. The 
width of I\lhe !Pl'OSdoutat--.a.perl1llre, mngeB' :from. 0.11 10 0.15' ,mm (Text-iiigs 10, 11). 

MetasilCula, 0.6i -,t9"D,Q4 mm long, termdnwtes 'dorii-ally in 6 iblU!Ilt ,process, ven
trally.in a short Wr~~a':~, O)28 to 0.29 mm. Thea~~a!l ID.M'glIn of the ·metasicula 
as fa!irly dero>ly m.cli!!ed.}Widith 'of metasilCud-ar.a:pe[-rt~ from 0.17 rto 0.'22 mm. The 
fuselli rather denselY but ,uriiformly arranged over the entire length of metasicula. 

Theazie - ~. In, ' ;the p;roXliroa1 pa.l'It9f : P:r~ladiwn ·tbey 000U1" 0IIl !the 
outer side of the areh, after the tw.i.slt of the rha·bdosome axis they are sh:ifted to 
the OOll-caVe edde (Pl. 1, Fitgs' 4, tI, 9; PI. 2, .F1iIg. 4). Th! of :the ' procl.a!ii'llllD buds LrOllD 
the metasicula at a' distance ranging between ().;2() and 0.35 rmp. from its aperture 
and .between 0.31--0.45' m;m fToni iflhe prOSoicular apertl.ll:e. During iIlhe initia[ phase 
of growth app1'OX'ialuitely a:bOIVe -the prosWcular ape:rrture;:the very llaNOW protheca 
'expands conspicuously passing into an, extremely long , (0.5 to 0.63 mm) metatheca 
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whose aperture is hooked . . The aperture .is,overla,pped by a lobe which- lis the pro
loogaJtion of the dOnlal wall, the ape!l'turaJ. margm beJng doilsUootly !thiCkened. 'Ilhi!re 
are trwo lateraU. ~. buitt of· macro:fuselli. The moth Of tht dB (}'o25 mm .aJt 
the porus, dndudWg the metatheca it is O.T1.mm <FiJgs 10-11). 

CyrtoflTaptU8 hamatus (Baily) (Depth 1540.0-1546.5 m) 

Fdg. 9. Budding of 
tht of the thecal 

cladium 

fig. 11.. Sicu1a 
wdtll the first 

rth~a 

Fig. 10. Sicula 
with !the firs·t 

. theca 

F.l,g. 12. D.istai 
theca on the prD-. 

dlaidium 

Explanations as for Figs 2-5 
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An anadogoUlI Mlruotural tY'Pe lis absenalble on thecae 7"';'12 !in tflie pt"OJclmal 

part at proo.ladillJlD, aUnough in the 8Ilcoeseive ~ :thecae the leIlolfth oftbe 
nietatheca ds ~y reduced and the .positian of tlhe apertUre .is cbafn,ged from 
One ordentedodoownwuds into an o'bllque' one ilD. ; rhlation to itlhe lJ:Ihabdosome axis. 
The basail wddth of the thecae. anoreases, too(O.I~O.IS mm), wolldle Ithe 1eilgth of 
the filethaibeca decreases trari 0.83 to 0:18 mm. All the thecae atre dsal.ated aDd sub
triangular un ~hape. 

The:twisthllg theca of ftJle rha:1:ldo6ome axis loses Ms Ibodked shape8llld "S!br>adgh
tem;~. '!he' i1.~ of .the lateral pr:ooesees' !is aleo reduCed., /bUt the aper.t\u-e 'is 
sWl overtLa.pped by the' lobe. In rela.tloo. iIIo Ithe oLder :thecae the orue here -coris1dered 
is tw2sted .sta rigbt ~e; ~ next theca 'oftlhe PrOcladium 'shows e f'UI'·tIher reduc
tdoo of ':the lateraJ. !(lIOOCeSSe.s and Of the ldbe oVlE!'l'lapping "'he apertt.u.re. IJts posd:llian in 
relGlbion "to ·the 'aXis'haS !been tMsted :by'as .mUM as 180 degrees while 8 fTagJment 
o:f the vEDJl:rall wall 15 s\.lflE!l"dllJiped onto the base of the nexit y(nmger' 'theca (!PI. 
2, fig. 4). 

A complete reoon.s4n'ucliOlll :is observable on ' the thU.d tlheca a·fter the mot.ller 
tbil!ct Uif ' rtIie !thecal cI.&diurii; 'The "~ l"E!ICiuctiOn' Of ' the inetaotneca .is ' .followed by 
the doisaJppear.ance of :the il.ater8J. processes', of the lOibe 'overl~ the aPeTture, 
while the aperture itself is'oriented upwards. Laterally the aperturaI rDargin is shap
ed . as a gently ' SdginlOlidal l!ine w.hil"e !the dorsa:! wall 1S attached along a' imiall length 
to the ven.tlral wall of the·lIlex.t :theca {Text-fig. 12 .and ·PI. 3, Fig: 4); 

Tobe entii"e iheCaI lOOgth·.is here 1.5-1.69 mm Wbid.e the gently Sigmoida:J. Itl"ee 
venillrail. !Wall aiIJtairu; a Je:ngIh oaf 1.32....,l.41 mm. The bal?aJ. wid,th of the theoa~ r~ 
f;rolm 0;18' :to 0..28 mm, that a.t the IilpertUire ~ 0.28-0.33 mm; 

An: aruoogatis type of if3leca dB ;repeaJted .~ ~e 'tibeOOl. cladj,um, the entdre 
length of th1 being here 1.5 ' mm, that of .the free vefitral wall 1.4 ' mm~ the basal 
'tliddth is US'mm; .and 0;33:mm 8·t :the apei:ture. 

The' dimeruiiOOs of the ·suoce.SsWe· thecae are as follows: ~ enrt:Ire "len·g.th 
1;58-1.69 mm, the Ifree ventrad wall 1:32-1.41 mln, the basaltwidth O:184i:22 mm, 
widltlh aJt the aperrbuJre 0.28-0.30 mm. 

In ' the proXimal part of the procIadhim there are 8 th/ctn. in the distal part 9 
thecae fit in 1 om. On the thecal medium· ~ are 8-9 Wan. 

Remarks. _. C. hamatw lis Q'1foIrIin 'COIrilmoIn.ay ·1m0Wlll in the ldtteralbure, IbUt the 
~ooe ~ven are based on fiattened maltet"ial lOOt dialolved it:OOm itJre· rock. 
Hence they lack ;greater' precdsdon .md He not very .Useful. Of ccmsideraibloe. v8J.ue 
!la, however, the description of C. hamatus presented by Cope (1954), lSdinoe some of 
'bhe"s!tr.uiatuxal ~ of Ibhecae on Ithe proclaldiuni and thecal cl8.dhini /be gives 
have been oonfirmed on iiD.a.tetiial d!iEsolved f:rIOim the ;rOOk. Hence', too deseription 
is, 10 some extent, :repreSEfllta4ll.ve :fio.r flattened fOrms. 

The' small ' differences in dimensions as given in the particular descriptions 
(ElIes & ·WOOdI916, 'BoW!ek 1933; Wa:teril<>tf; '194'5, ccXpe 1954, ·:seT.ry &; Mui,phy i975) 
.are·of no ~a~ significance · fOr the de:fiindltoiml of s.pemes, 9iOOe . they may result 
:I!rom mtraspecif:i1C dlflferences end,e1rther fil"«Il the state of pa:eservatLon or tIhe 
~t mellhods. 

CyrtograptU8 lundgreni TuIiberg 
(pI. 2, F'igs ' 1~3, .5~; PI. '4, Figs 2, 4; 'I'eXt-figs 13--0~7) 

1833. Curtograptu. lundgreni TUllberg; Skanes grapt. 11. p. 38, Plo DI. Jrilll.8:-'-IIJ.. 
lIIH. C. lunc:lqrem lPerner, lI:Wdec Grapt. Bohem. III B. p. 18. tab. XVI, J'lgB i:S-18; tab. XVII, 

FlLg. 0141 &od Text~~ ~ . 
1100. C. IWldt1ren£; ElileB' & Wood, Quart. J. aeoi. Soc •• LVI, tab; It, Fig. 'LA.-oB. 



480 

1915. 

1988. 

19118. 

lS'11. 

. LEeR: TELLER 

C.·.luMI1re'nt; 1!llle, 8z W-ood" Monog". '01 BTttUlh G"apt."mt, 50'1...,,4118~ -ta.1;I: :u,-. F.Ig_ la---e • 
. Tell:t~fdg. 311i!ta, b., . . . 
C. lundg"e'nt; iBoUi!ek, MoiWgt. d. O.I1",.uur. G"aptoUten aus de" P'a1JUU,e CJjrtog"i1pttdae; 
pp: ~; tab. 4, 'Figs ~, Text:'fig. 9a-e. 
G. ·lunl!gr.8nir Obu.t '" sotioleVSkaje, 'Grapt: t ·8trat: NU:;" 8Uut-a 'KottIm.:: ma/ri;lIa. tab/ .20. 
FI.!DS 1~. 
C. tUMI1"etil; Schauer,Z_u" Taxtonomte u. 8t"at. der~ Gattunll CtI"tograptus. I) • .39, ~1l. nI. 
Ftp l-l!. 
C. piS'l!lUdof.u.ndgrent; Sc-hauer, ZU" Taxtoonomf.e u. 8t"at. de" Gattung Cll'l'to/11'aptuI, p. '38, 
&ab. 11,. FIgI 1-,.3; 
C •. h&ndgrent; . Berr,y . Il MUrphy, . t!ntt18Ts. 01 CaH/Mnia pubt.; ·vol. 110,' p • . 116--8'1, ·PI. .10, 
F~:p~. . . ..' 

)'tfatf1/liGl. ~ ·A i 'resIt: number of ifragmenrta.'(tissol<ved from' the oroc!k ;from the 
Wen-lOQk!ian profile of Zawa<ia 1 (depth 15.133.0-151)2.7 m);. Most rhabdasoD1eS fll;ltten;. 
ed and strongly: carbonized, lack of. cqmplete ·spej:iIDens . . The · description is based. 
Om repa:r~ kagm~ . . 

Stratigrorphic position. - Cyrlograptus lundgiren( Zone from Zawada 1 pro'file 
·(NE Poland~,. depth .153.3.0-1552. 7 m~ . 

AS8Odati<m. ·--:- C1l1'tograptu.s hamatw (Bally), C' •. ur~kii T~er, l\(onogra.ptus 
testis Barr"M. ·tlemingi (Salter), MonacZ. 'f~umendosru GQ(tanii. 

Diagn.06i$. - A thdn cyrt:og\raptdd . w.!th the ' ptociad.tum .ollltwaII.'dlyarehed: 
Thecal cladia . UIleVenly .~ - never more ~an ~ . ~on-glrwting f.rom.Ul-e 
procladium. The !folmatioo. CIf 1Ihe fiat tf:lu!cal c1a4!.um isfpJ.1o.wedby 1Ihe twdsfling gf 
the rheA:lidJOlSlOroe ax:la a;t an QlDlgle CIf 100 odegrees. Th.eca.e bifarm. Sicula narrow and 
sb«t . . 

DeScription. - P.rocl8.dLum :ven~aaly outwaJl'ply arehed; ProX!ima:l1y ' very nBa'.,. 
row (0.28 mm' at the apex «6Uoula), soon eX'pellding to a wddth of 0.39 mm Dear 
thtO-12 .while :from tht5-20 it. ranges 1lrom 0.57· 00 O;ljQ ·mm. Dlsta!lly the lWIidJthin~ 
to 0.73 mm. Af.ter illbe appearance of the fil'at lJ;ihecal !Oladium wtbdch 'U&uaUy OCCurs 
bet~ thts and th:ao, .the axis of the procladiium twists . &It an 9iD:ile of 180 degrees. 
T.hds OQuses rbhe ~e to 'be sbd:f.ted to the @incave Slide of the . a:roh (PI. 2, " ngs .3; 
5-8). . 

The tUhecail oOlaldilum ~ 'from the . larger ape!"Itura1 . lobe !Of. 1Ihe prooIa
dium ilbeca (!pI. 2, Fdg, . 2~ Pl. 4, Fdg. 2). '!be &I9t theaall c.ladklm appea1'S tJet:ween 
thi6 aooth20 aalId: after · ~ develqnnenrt; Qf .illhe :tIimt o1lbJeca iIIB ,ba6a3. Wiklth lis up too 
0.4-0.5 mn;vThlis' width ~asesrepi:dly; n<ea!1' 1th2 :It Us. already O.7-O.@ mm. wh:Ue 
at ths and the Ill.eJDt il;hecae it ,aifltadD& a' maadmum oonstant wddtb of 0.9 mm UI'ext-: 
-.fig. 18). 

~ei.tbe:r· the length ;nor ttbe numlber of ilhe tbec,ai cladLa ' can tie deter'Inined 
o.n the ma..te1"iaJ. avai,Lable' to :the writer. :.AB a il"ule there !is only 9Ile tbeoa:l cla4iu;m 
but in SOIllIe !furms two or three may be presen.lf;. 

Sicula ,........: I)oUroW and. ~y . short {1.U mm) wdlth ~reG!Ching 1\0 the l:JGe 
of :th7• ~ta; 0.69 m:n:t ~ oceu'PIiEs nearly haOf . o.t the ' ,si0l.lJ& .T.he' 'apertU4'al 
~ o.f- flIl'(lsriCUda .dds .. ti~y· ~ed. ''Vertical suppor,biog ' ~ are ·preseIllt, 
'toQ . 

. MetasdJculLa. 0.7:2 mm Long, dOlnlail:ly IbermiD.8ltilng dn. a .very .~ and blunt 
process. Venrb:ally there ~ a mge1la exceeidIiDg 0.33 mm do length. The metaBieul.ar 
apel'ture lis :raJth« deeply dndsed, its wddth Ss 0.22 mm. The ~lli not crowded, 
uniformly arranged (Text-fig.· 1"). . 

Thecae bifurm, .,in·itbe ' ~ ,md medial. pa.rl;s of proclald:ium on the exter
nal side of the- 8.reh (:PI. 2, FoIgs 1; 2~ 6, :"1), wbdlle' .a.fter I\:iie .:t\wst ·of the procladiw:n 
axis at an alIl8'1e of 180 degrn!e9 -as a Il'uae aOOlVe the fia.'st thecal dladdum - Clhey 

are sh~ ·to the coh:eave side dI. the arch. 
. The"&si theca Of tih~ ;ProOI8ddum budS at mia-len~.of thihD].etasde~ (ll.33 
mm from iUhe pa:()Sicu1a:r ape1'lbu:re), at. ,the beglnnmg, 'Il/P . to theJevel 9f the Pl'061cular 
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~UTe·.rut >dB i".MIbern<a;rrow" ami, uniformly btoad~ Therea!Jter lilt ~gently to 
~P8illd, ~ :triangul.- $1d '!idStinctly; hooked with, the apeM1l1"e directed down.~ 
ward. It dB overlapped' by the lobe which pro~ongaJtes tbe dOtrsailwall of the theca. 

Fig. , 13. " Boodting 
' oftbl ' of ' the 

1IheoaJi claodium 

iFiIg. 15. Th6 of; the 
procladi-wn.. 

fig. 16. Distal 
'Ilbeca of the pt'():

claddum 

~"'" .~4, ... Sieula 
~ the , tint 

" theca 

Flig. 17. Fh'st theca 
of , the ,theca4. cia

'e.-um 
Explanation!! alii for Figs ,2~5.i 

whdJ.e laIbemlly Jthere 0CCUl'I! a pa:il'ed apertural process built of macrofuselli. The 
aperiuml margin of the theca s:ldghtly thiokened l(Text-mg. 14). 

An alfll8:l0g0us slbape of thecae, ~ o~aIble ID the first 10-12 :proXIimal thecae 
' wtrlcil ate isoIlated fl'UD E8Ch other. The ~ of .these first 'thec:ilie (pl. 2, Fdg. 8) 
is variable 4Uld gradually lincresses :from 0.9'1 !to 1.23 mm, &imi.la;rly 9B Ithe length 
of the :fi.ee'\7Ieintral Wall ~ dirom 0:'17 to 0.80 mm (Text-fig. ' 15). 

In the medial part of the procladium, but still before the appearance OX the 
tbeca;l 'cl8.dium"the Str~ of 4.becae beoomeS J!Iirn!pldfied,. !I1be hoO'Oked :s~ ,~ 
pears al~er; !lih~~tradghteiD. Out'and areattache(i'!f;o.eacih Other 'over a cdnside
ll'abIe 1en.gth (1'1; '2, ng:: '1) .. 'Tbe ~aJ. ,~ ,af":theaper,tuil'e ~; 'loo ~ 
replaaed by ' tbWo- ,;as-'~" ~at ,!lobeS 'wlidC1i: &'e :8 .prOiooga:bion-of the 
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dorsa:l W611. The [eft 1Lobe, dXIIn.gue-lLke !in Sha.pe,1is &ma11er; 'the ri~t lQile' someylba,t 
bigger and .turned lilnside. The ' apentu.r'e ;iIr so overlappied by the tWO iI:ih.ecal lobea that 
its f!ree area lis a mere harse-shoe shaped s.lit. • 

The straightening out of thecae occurs very suddenly as it takes place within 
5-6 thecae. 'Simultaneously theirentir~ length increases from 1.69 to 2.0 mm, that 
of the f:ree venllimlwaM :increas.i!ng:flrom 1'.0 i1;o 1.27 mm. 

The eper:bu!'es of Ithe elan.gatiDg Ithecae fimt !l'EBCb ja below iI:he base at the 
noeX'l; .theca bu,t very fSIOoOnJ the ~on of Jf;he ape:rture becomes oonstant at the 
leVel of the base of 1he next.tbeca. '.Dhiis ~tilOn d.s . observable bof!h :in ;the ddstaJl 
part of procladium and on the 1lhecaJ. ~J.adJLum. In the diS1:.al. part of the prooladiwn 
the thecae do nOlt differ dn rthelr structure frOm the medfai:thecae, exCept !in. that 
theh' le«lJg>th :ilnareases to 2.1--2.3 mm md rtbe fr.ee ventTal wan ilrttama It1he value o.f 
1.2-l.3 mm {Te~. 1.5). ~ baBaJ. width' of rthecae lis 0.2-0:3 mm, that at the 

.. aperture 0,4 mm, 

. TheCae formed OIIJ. tbe<bheral claddum do nOlI; Iiln, eny way od~fer from those 
ob6ervedm the distal p8rt CIf rt.be '(ll'OICladium (Pl. 4, Fiig. 4). 'l14 eXJOePbed, they 
have a COI!latmt l~ Of. 2.1-2.2 mm, the Jiree veIlltral wall being up Ijj[) '1.1 mm. 
Basal 'W!iidtb js 0.27 mm, et the aper!t.u.re :0.4 mm '(Text-fi'g. 17). . 

The :f!f.rIst thel!:'a :Is, oowever, chairacterliSttic by a '1lla1ireday ~'ter length of 
Up to 2.9 mm, wh:IJ.etbe. iabher dimensions trema!i.n UDlChanged. In the proximal part 
of .the procla'llm there are 10 Wan, !in Ithe ddstad ~ 9 thleOaJ!:! fit :in 1 cm. ' In the 

. theca~ cladilum. thEl'e axe 8-9 tblcm. . 
Remarks. - The b ·m ·lherede!SCr'l!bed as fmly well mown !in the ltteratur.e 

but iLts dialgnosds is, as a role, based. on flattened mater.ial not dds:so1Wd from 11;00 
rook {E1LeS 1& WOOd 19114); Obut :& ai. 19611, 1987; Berry & MtIDphy 19'75 and dl:h.ers). 
Therefore, ~e avwilable de&c:r'jptials a:re somewhat vague aDId'. witboltt i9Ubstantial 

. va.l'lle foo: oom!P8l'a'U~ studies. Same of the Elbatemeruts are even. aOcldenrta.J. and 
do ndt cain~e • the anaayBftl of the materuall aVQJ!lable to the wrIiIter. iNeither 
has any deScll-:liptiOn .'bean so fEUl' gi~ of an ,isolated proximal pa:rtt W!iIth a sicula. 

BouOOk (1933) postulates that ·'the 'thecae of C. landgrtmi · aJre dimtially of the 
M. priodon Itype, !.IuwJa!.g my .aperiural prOc:lessEs 'and ~yipaiang into thecae 
of the dublnJs tyPe. REgretfully, except iforthe: processes, the ~ing feaw.res 
have not been Confinned. 

Along with it very general description of the form C. hmdgreni Schauer (1968) 
erects a new species, C. pseudolumdgrem. Ho~er, iIn :the Wl'Iifs's opinion this is 
not reldably :fousd;Ii£ied owmg to Ithe iaCk Of ddstLnct differen~ 'b8bween, ilbeee two 
fOll'l!llS" 
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L. TElJrBR 

MOBFOLOGIA NIEKIDBYCH GOI;'NO-wBNLOCKlCB . cYBiroGBAPTlNAE 
Z PBOFD..U ZAWADA ' l (NE POLSKA) 

(S'treszczenie) 

Spo§r6d bogatej, wypreparowanej chemicznie, fauny graptolitowej wenloku 
z profilu otworu .Zawada 1 wybrano i opisimo cztery gatunki graptolit6w z rodzaju 
,Cyrtograptus. Spo§r6d pleb jep.en gl:\tunek jest nowy . 

. PonadtO 'scharakteryZowano . litologi~ i stratygrafi~ serii sylurskiej. osi!lgni~tej 
w omawiatlyro:wieroeniu; 

Seri~ sylUl'lS'ka , wedlu,.g uSita1efi 'kJa.ro:ba2towycb.nawieroono w otwor.:ze 7.Ilwada. 1 
pod ezerwOOMn ~ .. na .gI~~ 14T7.5 .m, 1eCZ bylaanaJroaoowaluulz 
do5pElgu (16'73,5 m) dQpiero od gl~Qi J.6.3'3,3 m. otw6tt' zakoDcmy"zosW',na 
g.~"· 1830;3 'to: w;ioSa.daclJ. kambru. 

Na 81~ 1673,6 do 1657,8 m ilad ~Looka'Wymi Wlapien:fM,i~tnJ.i 
~u n~Wiereono~" jasno-.be'iJOwe, ~g1Jstte wapIeinde. ~we, z ~
zami Ii'laS'tymli, k.tOire 'zatliczy:cnaleZy' .. dQ"ddLne,go 1aJndoweru. W. prof.iJ.u. Zawada...1 . !Ilii.e 

2 
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zawierajq one mikroskamienialosci, a chemiczne rozpuszczan.ie pozwolilo jedynie 
uzyskac h"qmEIlty dOilnosylu:rsldcl1 ~aplx>li.tl>w. 

Od ,g1~boko8c1 1657,8-1646,7 m 'W.YIrtfWUje ocmmy hIpek il.aety mliejsca.md Ja
ll1iiDlDw:any z obfiltym pli1'y·bem d l:i.cmll ifa'lUlll g:rapbo1itGWll, ,PI"Zeiawicajt:lcy si.:: z Zlelon
kawymd. wapienia.znd marg1dstym!l.. Fa'llDa erapfddtowa pooliZej glf:boJwSci 1637,0 m 
reprezeomuje zony od Cepbalograptus. Cometa arZ do Sphrogmptus spiralis. Srodkowego 
i g6nne.go lallldoweru. Do waZniejszy.c.h napoIt~h przed6Itawicieli lIlelJeZll: . 

Stomatogroptus gTtJ.'IUUB (SueIla), M. pII'iodan (BroIlIn.), M. 71l4r.ri Perner, Spiro
graptua &pf.1'a.Lis (,Geiniltz), R08trltes a.ppro:ctm~ Pemer, Dem41'aBtr.£tes oon.volutus 
HdISiID,ger, MonocZi~ vomerinus (Nichol.), . M. cf. c1'eInula.tw {TOmq.), Petaotolitus 
ep., CephalogmptUB cometa (GeiniJtz). 

Ne gl~ 16~,7 do 1533,3 m stbwierdmno muloWiiec j&;orn;zary Wapn::iBt7 
z 1ioc2lIl1l faunll graptolitowll i mdejscami z wldadkami (do 20 cm) jasiOOSmirych IW8.

p.eca marglistyeb. G1'aptoUty wysttp1jllte od d.::bdro8ci 1637,0 do 1533,3 rn, dQIru
meniLujll pemy profiil osadOw wenlOku, ~ I~ mWt~c prZEllm'a.cza 103,3 m. 
MoZna pn:yjllc, te obecne SIl rtutad wszys.tklie mny t.ego pif:'tra, a z wUnie~ch 
gartunk6w stw.ierd2JOIlo obecno:ic: 

ClITtogra.ptUB lumdg1'e'f14 T.ul1b., C. radiam TO:mq., C. ha71l4tus (Badly), C. mv.r
chisoni Ca1'ruth., C. cf. insectus Boul:ek, · C. v.1'banekit novo sp. Teller, Monog1'aptus 
testis ~B81'Il'.), M. ftetni.nUi (Salter), M~imacis 1JIor7I.erin.v.., (.N1eool.),.M. flumet&doeae 
(GartaiLf), M. hemipri8tis· (Meneghdm), RetioUtes gei.nttzianus BarIr. 

W parbid ~j serdi sY'llll'S'kdej, Z kJtO.rej nie pobrano rdzenda, obecne sll 
zapewne utworYIlla.jnit.szego ,ludlowuJ 

PLATE 1 

1...." - CJlT1ograptu. ralfllllu T(\lIIlQUiat, borebole Z8JWada 1, depth li55.9-lII8I.O m.. 1 - Proadmal ,,&lit of p!'ocoladWlxL :wd.th •• ; dle:fkllt thecal cJadlum IDl'VWlJIg \lIP from Ul8 and vR'gaIa 
of tile ACIODd IIbecal cl1ld1ium lilt tb, (XIl3); 2 - 1PIr0Jlllma1 pad of procdMiium :w.1th 1tJ.ree 
thecail cliadla (X'l); 3 - Prox:lmaI !pII'ft of procIed'l.um IWtt1l :two theCllil ~ladd.a, .the 1kBt 
arowmc UIP fnlm the (XI) • 

• , t - C~ haomatus (BId1y), Zilwada 1, IlMO.a.--u.1H8.5 JII. Proximal part of procIadiIIm 
wIth s1eula (Xli.i). .' 

6, 8 - CtI"tIOI1lU'J1ttIB urbanekU noVo Ill., zawada 1, UM8,.1t--dMU' m. 11 - HoIotJ!Pe (X1J.5); 
• - StcuIoa ~.1k8t theca of tbIe boIotJIpe (XII8.I). 

• _. C. h~mGtu' (BaIdy), 'Za'W\Bda 1, 115l1li.8-41&0 m. par,t of the p'0C'lad1um with 'thecal cIed1um 
(X~.&) • . 

., - C. urbanefc:M DDIV. IIP-, lZawada 1, ·lINI).O-4.II8.15 m. Br<*en up JIIIld reg~ proclad1um 
or flteOIIIl cIadIIJm :from WII1dr grQWII, in ~ dlirectlon, a peeuQocloadlum wttb. tIWO 
thecae (X !SA). 

PLATE S · 

1 _. C. urbaneldt OIlDIV. lIP., ZalWada 1, Illll.t-4J8I.O m. 8lcu1a w&th vdsible boundaory between 
the pro- and metas1cula and protheca of the f1rst theca (X'lO). 

S, 3 - C. rndUJ.ne T(\raqu1JIb, 2&weda 1, 011IIII.8-_.0 m. .IllIlIIqIed. sleula Ol ~ shown 
1n H. I, np I, 3 (X4B.Ai). . 

f, • - C. hamattIB (Bail),), IZawada 1, 11 ............. 0 m. iIC!llaIr,ed f~ of .amPle lIlown 
m Pl. i1, Fq. 8. " - Sba'pe of ~1.InI:l part of 'Iilec8 0Il.the U1eDal dladium (Xt5); 5 - Tbe 
mot:het'theJCa at tb_I clad1uin (XIII) • 

• - C. nJdIaJl,l T6rnqUkt, Za'WtIda I, 105I.9-t1MJ.0 ID. 8baJpe at .the OIl 1proClJedj,um of sample 
&hOW\!) iD 11"1. '1, Fdg.l (XIO). . 

., ' - C; urbanekU nov. IIIP-, Zlawada 1, depth alNO.o--otat5J1 in. E;aJargecl koagIDent of lI8IDP1e 
iI4- an. 1Pl •.. 11, F.!g. 't. 'VlsIble reg~ated p&Irit ·of otIhe.,pro- Oi' thecal. alacllwn, .true
tUDelesl membr8llle and the ftrBt theca of pelidoCladium (X8I). 
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1-.3, .5-8 - CllrtOl7raptus lundl11'enl TuUbel'g, Zawada · I, IM6.l>-liU.7 m, ex~ for 7 (lNO.G
. IM41.5 m). l~ - Proximal. pmr.t.s 'O!f itroelBdium wtthout Reula (X7); J, 6-8 - ~ladium 

Wlith the fuat :thecaI clsd.ium; .Note torsioq of the procladium. axl.II and dilllPlaeement of 
tile tbelcae (~ XIIU,W XB); 5 - PI'oalad1um with v.trgula of the lIlm thecal eladium 
(X'). 

t - C. hamotu8 (BeUy), Zlawada I, 15411.0-<15411.5 In. Procladium with thecai dadium. Note 
rorsion of the procoladiium axis, diaploacement of ·thecae and their different shape (X7.5) .. 
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I, 3J iI ;..:0 C. radiana T6nnqu.tst, · Zawada 1, 15.11-1562 •• m . · 1 - Part of proci.adi.um with ·ihree 
. thecal cladila (X'1.5); 3, 5 - 'Enla;rged f<ragments of sample shown hi Plo I, Fig. 1 (XU). 

2, 4 ;..;. C; lundg1"6nt TUHberg, Zawa4a 1. 2 - naement of ploclaOLum 'with thecal cladlUD1; 
154G.6--0lIM8;5 m (X'1.5); C ~ ·Enmged fragment at aperrtu.raci. 1'egiort of · the first theca OD 
the tlhecal oladium; Sample JIbaown in PI. I ; FAg; 11; iHl-l-4.l162.7 in (XsO), 

11-'1 - C. urbanekU nov, Hp.; oZawadB l; i5f6.5-t155Z.1: m. EnaJ.8rged frajpnerits of th, aDd tilt 
Of the tlolotype shown in IPL ·1; 1'11g; S. 6 XlIOj or xau, 
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