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T \ . \ I1YSTHICKÝ* 

THE KOSSEN BEDS IN THE WEST CARPATHIANS AND THE 
PROBLEM OF THEIR STRATIGRAPHIC DIVISION 

A b s l r a c t : T h e Kiisson Beds on ihc Wesl Carpal l i ians ('i>ii!,'iiii [he same 
fauna of b r a c h i o p o d s a n d bivalvs as I he Kiisson Beds of ihe l ias lern 
Alps. Because of the absence of e c p h a l o p o d s . however, ibey cannol be d iv ided 
m o r e in deta i l . According' lo lbe isolaled o c c u r r e n c e of llhaclililcs rf. rhacticas 
( C l a r k ) (locality of l l y h e ) lliey begin in lbe Choč n a p p e in lbe zone willi 
Rhabdoccras suexsi iSeva l inn), a c c o r d i n g In inega lodonls of llie genera Con-
rhoclon a n d llliacloniegalodon n e a r l y as laic as I lie zone willi Cliorisloccras 
inarshi (Bhae l ian) in llie Krížna n a p p e ( „ U p p e r R b a e l i a u " of lbe S o u t h e r n 
a n d N o r t h e r n Alps. H u n g a r i a n M i d m o u n l a i n s ) . Zonal divis ion of llie , .Bhae­
lian' ' i. e. Kossen BedsJ by m e a n s of fornminifcrs has so far not been 
poss ib le : zonal divis ion by menus of e o n o d o n l s is mil p r o s e d by m a c r o f a n n a . 
The „ C o n o d o n l o u f r c i e r Uereieh" Ml. K o z u r l!)72. I!)7.'i. IDT'n is not possible 
lo cons ider as a siraI igraphie horizon e q u i v a l e n t lo lbe liinzone. 

P e T i O M e : KecceHCKne CJIOM B 3anaaHbix KapnaTax coaepixaT c o m a c H y i o tbayHy 
njieMeHornx M njiacTHH0>Ka6epHbix c KěccencKMMH CJIOHMM BOCTOMHUX Axibn. Id3-3a 
OTcyTCBH« ronoBOHornx nejib3H obrno CJIOH noupoĎHee pacineHMTb. Ha ocHOBaHHH 
eflHHMHHOH HaxoaKH Rhaelile.s cf. rhaeticus (Clark) (MecTOHaxOTKeaHHe THDe) n a i n -
naroT noíiBjísiTCíi B xoMCKOM noKpose B30He c Rhabdoccras.vířď.y.s/(sevat), na ocHOBaHHH 
Mera/ioxiOHTOB ponbi Conchodon w Rhaelomegalodon a B KPHJKHHHCKOM noKpoBe 
TOjibKo B 30He c Chori.stoceras marshi (peT) (BepxHHH peT hO/KHbix H ceBepHbix Anbn, 
BeHrepcKoro C p e a n e r o p b í i ) 3oHapHoe pacnpeae/ieHwe „ p e T a " ( T . e. KěcceHCKHx 
cjioeB) Ha ocHOBaHHH 4>opaMHHH(|)ep noKa HeBO3MO5KH0, 30Hapnoe pa3aexienHe Ha 
ocHOBaHHH KOHozioHT He nofljioweHO MaKpoc()ayHoH. „Conodontenfreier Bcreich ( H . 
K o z u r 1972,1973, 1974) nejib3si cHHTaTb 3a CTpaTHrpaíjjHwecKHÍí ropenoHT poBHOneH-
Hblft ÔH030He. 

I h c K o s s e n R e d s a r e t lie o n l y l i l h o s l r a l i g r a p h i c uni t of llie U p p e r T r i a s s i c in llie 

W e s l ( . a r p a l l n a i i s . l lie a g e of w h i c h w a s c o n s i d e r e d as c o m p l e t e l y a n d u n a m b i g u o u s l y 

s o l v e d a l t h o u g h I h c s t a g e of l l h a o l i a n itself, in w h i c h l l iey w e r e i n c l u d e d , w a s not. 

a l w a y s e q u a l l y i n t e r p r e t e d P. 'Liassic. I n f r a l i a s . T r i a s s i c ) . T h e c o m p l e x of d a r k - c o l o u r e d 

h a n k e d l i m e s t o n e s a n d d a r k lo b l a c k s h a l e s . In ils lilluilogic.nl c h a r a c t e r a n d d a r k 

c o l o u r i n g ol r o c k s so c o n s p i c u o u s l y c o n t r a s t i n g lo llie v a r i e g a t e d ' r e d . g r e e n , y e l l o w -

s p o t t e d ) s h a l e s f o u n d in ils u n d e r l i e r (C a r p a I h i a 11 K e u p e r) a n d a l s o so r ich 

111 lossi ls as 110 o i l i e r o n e 111 t h e T r i a s s i c of i h c W e s t ( iurpnl h i a n s . w a s a l r e a d y 

e s t a b l i s h e d In t h e first y e a r s of g e n e r a l g e o l o g i c a l i n v e s t i g a t i o n of S l o v a k i a . I) . S I 11 r 

ISO!) a. b : ISfiO'. h', h ' o e I e r I c f. 1859) a n d F . I I a u c r ( 1 8 5 9 ) e s t a b l i s h e d il al tlie 

s a m e l i m e in tlie Váh r i v e r v a l l e y , T a l r a s a n d [he I l i m i e n s k é p o h o r i e M i s . In [lie 

s a m e d e v e l o p m e n t a n d [he s a m e p o s i t i o n w i t h i n I h e bed s e q u e n c e , a n d i m m e d i a t e l y 

r e c o g n i z e d in il a n e q u i v a l e n t of t h e K o s s e n B e d s of Ihc U a s l e r n A l p s . I) . S I 11 r 

IS.)!) hi d e v o t e d lo i h c K o s s e n B e d s of I h c W e s t C a r p a t h i a n s e v e n a p a r t i c u l a r p a p e r 

a n d ľ.. S u c s s ' in K. S u e s s — h'.. M o j s i s o w i c s I SliS) c h o o s e Mieni as I he t y p e 

ol a l a i i n i s l i c — l i t h o l o g i e a l u n i t , ca l led Ihc " C a r p a t h i a n faeies of llie B h a e l i a n s t a g e " 

b y l i n n . 

A p a r a d o x m i is l h a l j u s t ib i s lilliosl ral i g r a p h i e u n i t , a b o u l w h i c h Y. ľ h I i g ( 1 8 9 7 . 

p. (i.).'ä) s t a l e d : " K o i n e a n d e r e S c l i i c h l g r u p p c c\w K a r p a l h e n isl so le iehl zu c r k e n n e n 

* H . \ l > . .1. B y s t r i c k ý , DrSe.. Ceological t n s l i l u l e of Sh.\nk A c a d e m y of sciences, 
O b r a n c o v micro I I . 886 25, Brat i s lava. 

http://lilluilogic.nl


ITS 
l l Y S ľ . U C K Ý 

l l l l ( | , , ig, , i „ , so hesländige IVs,ha lT,nl„ i . mid s n l , h „ , Kossilre.rh.um w , die rl.al.-
„,.,„. - l i n ( | rurllH-r on. . . . -,-rlu-I..M. diese StulV sozusagen /..in. Le.lslern des M . l -
, , 0 1 , , , , , , in ,l,n Karpalh.-n . . ." is for t h , s lratigrnphy still a. presenl a puzzle ami I ha 
U,, vi,ws on its or s l ra . igraphi , r a n g , an- .-hanging so qui .k ly m a m l y in Hie las. 
vears ' l ' l„ question „[ l l „ ug, of the Kossen Beds a t l n h n l e d lo ll.e R h u e I . a " 
f o r m a l i o n in l h , Alps ÍC. W. (', „ , ... I. e I LWil as wel I as ,n ihe Wes Car-
nnthians [(', S l a n i n - IWM • undrrs lood later as l h , R h a , I . a n s t u p e 
,,'• | [ . 1 U e r 1862 p ' í l . C W. ť. ne- m I, c- I ISli'n was s,l again hncm.se- ,1 dirertly 
,oneer„s planing of ihe houndary helween l h , Xorian and Rhnetian s lag, and espe­
cially l h , rcdnrinition of ihc Rhanlian slag,. 

T h , Rhael inn stage in , l „ definition of C. W. ( . „ , in 1, , I S6 0 and la or authors 
(E U o i s i s o w i e s 1872. 189.,: C. A r t I. a h e r M).,) as "Beds will, fi/,«r/«v,„./« 
c o n t o r t or -/.on, willi H/i«P/riW«./« r-oiHoz-ln" ineludos. as , s lahl , s l„d in l h , lasl 

v e . l ľ s (M ľ I , - i , I, s 1072. I.. K r v s l i n 197V. two animomln /.o,„s: Hi, Aon, 
; v i

l
l h ' , i , „ , M „ „ n , x „ , « « ( ľ p p n r Xorian. suhs lag, S,valian) and l h , / o n e with ř l , » * 

„.,•„* ,.,«i-*/.i ÍRhae.ian slag,). In norrnla.ion wilh l h , or lhos l rahgraphir division o l h , 
Uppnr Triass i , of E. T. T o z e r (K. T. T o/. n r 19(5/. V '• , ' ' ' " f M ,1 
T , , / , r 19(58) Ihus onlv l h , ,,pp,r,.,osl parí oľ ihn Kossen Beds, represented hy ll,, 

s „ ,al l ,d Salzln.rg ľa,i,s !'K. S u , s s in K. S u e s s - E \l o J s . s o w . n s 18(58 
o,. - as il is jus. l h , nas , in l h , l y p , profil, of VN msslofnrhanh - hy l h , Koss,n 

ľ a Ľ i , s (M Ľ l r i n h s 1972. , o r r , s p o „ d to l h , Rhaelian slag,. I l l , .nor , lower par 
of ,1„ Ki.ss.-n Beds Swahian. Carpathian and Kossen faeies) m wlneh a 'Ivpiral 
, l l i a H i a n - | a „ „ a of hranhiopods. Ian. , l l ihra ,„hs - imlnding l h , s p „ „ s Mwclavicu « 
ronloria ( I ' o r l h ) . whirl, in l h , las, t i m , s.ill also D. A. i. ľ n a r s o n I J/0) 
considered as an ind,x speeies of l h , Rhaetian s lag, s,nsu l h , / o n , w.lh Clwnsloms 
„„„.,/„•, is lound - is lying in l l „ / o n , will, Rhahdoccms surss, and e o n s , q „ , n l l > 
| „ l o n g s lo l h , suhs lag, Sevalian IM. ľ I r i n h s 19/2). 

In ,orr , la l ion of l h , „,,-nlioned a m m o n i l , /.on,s will, l l „ sňal, ol eonodonl zom-s. 
, | „ /on,- will, H r n m / o n m i . m«™/.í and ihe uppermost part oľ ihc / o n , w.lh R/IÍI/H/O-
, m , « ».«.»*« should ,orr , spo,„l In l l „ so , a l l „ l ••Condonlnnľrninr Bereinh (H. k o z u r 
| , , 7 I , . ,, :,- I 9 7 2 d ; I I . K o / . u r - II. M „ s t i e r 1972 a. h; H. K o /. u r - R. 
M o , k 197:5 a 197/,,. p. IV2). T h , m o r , lower pari „ľ t l „ kossen Bods contain.ng 
conodnnls is altrihuled lo l h , uppermost pari oľ l h , Xorian s tag , ( L C. M o s I. , r 
|<)(i8) Siu-h a parall,li/.alion of a,union, 1, zones will, eonodonl zon,s (sens.. I I . K o-

/ U | . _ | | M „ s I l , r 1972 1.' should also a g r „ wilh l h , os lracod, launa as 
••S0||)S, i n ,l,r Tvpus - l.oraiilal d , r Kossener S , h i , h t , n (WeisslolVrhanh he, Kossen) 

ko'mmt in, untnr,,, ' Toil noel, d i , t y p i s , h , o h n r n o r i s n h e (>slra,od,nfaum, 
vor" III. K „ z. i r 1972 h. p. :!88). _ . 

Will, l l „ ,I,visi,,u of l h , - / o n , with Rhactavirula conlorla mlo two amino.,, o 
„ „ „ - s oľ whieh onlv t h , higher o n , - / o n e will, Clwrístocera* nwrslu - should 

ľ,,p,,-s,nl l l „ Bha, l ian slag,, l h , Kiiss.-n B,<ls in l h , NYcsl Carpathians would reman, 
wilhoul a possihililv oľ divnnt. norr.-lalion and parall.-lizaliou. hro.n l h , Kossen Beds 
oľ l h , Wesl Carpathians, will, the ,xeoption of the Kossen B,ds n ,ar the e o m m u m t y 
„f | | v h , w , h a v , known „„ ammonites so far. ' ľ h , parullolizalion ol the Kossen Beds 
of | | , ' , W,sl Carpalhians will, l h , / o n , will, Clwnstoccras marsh, l,y means ol l h , 
so ealled ••(',,nodo„l,nľr,i,r I W u - l f (U. K o / . u r 1971 ,. p. 5: 19/21). p. -^8) is so 
, „ „ , „ „ „ „ „ in l h , m.-lhod „ľ s l ra l igraphi , norrnlation that l h , douhl ol lis , o r r , , l . „ s s 
is „ „ i t , iusliľi,,! „suallv o n , fauna will, a„ot. l„r pmsenl launa. „ol will, an absent 
Pu.na is , o r r , l a l , d . This was olh.-rwis, eo„ľirm,d hy l h , find of l h , eonodonl sp,e,es 
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S/xilliogitatlius Iwnistcini M o s I I c ľ in ihe Kíisseu Beds near 111 < • community of 
Hybe i.l. M i c h a I í k 197.'5 ii. h: II. K o /. u r - K. M o c k 197:5 a. p. 19). which 
lormorly also were ranged lo llic "Conodoulcnl reicr Bcrcirh and parallelized will] the 
/.one wilh Cliorislorcras nuiľslu ' I I . K o / n ľ 19; I c. 19721i). 

Al the presenl-dav slalc oľ knowledge on llic ľauna oľ tlie Kiissen Beds of ihc Wcsl 
Carpathians dclcľininalion oľ lliciľ age or s lral igraphir range is a very difficult task. 
Above all the question arises, whether also in the Wcsl Carpathians both the mentioned 
ammonite zones arc represented in them. ľ'urlher on. whether in all tectonic units 
their base is found al an equal o r a l dilferenl s lraligraphic level. To solve ibis problem 
means mainly In obtain a survey of the lolal situation, to collect in detail the fauna 
Irom complete proliles. including also the beds in their direct underlier. lo revise up lo 
present launa colleelions in the sense ol modern taxonomy and lo select the most 
suitable group ol lossils lor a correlation with anunoni le /.ones distinguished In the 
Knssen Beds ol the Eastern Alps. The existing information on ihe fauna of the 
Kiissen Beds of ihe Wcsl Carpathians is modest In this regard — as we shall sec in the 
next — but. alter all. il outlines certain possibilities how lo solve this problem. 

/ fi'ininologji 

Belore I approach Ihe Wcsl Carpathian Knssen Beds problem proper. I lake II for 
necessary to mention thai the term knssen Beds has not been used in the Carpathian 
literature for almost sixty years. W. d o e I e l (I9l( i . 1917'. considering the problem 
ol their age as unambiguously solved, substituted the term Knssen Beds used by his 
predcessors simply by the term K h a e I i a n. W. ( i o e l e l '1917. p. '21V writes: 
"Die suhlalrischc Schichl ľolge des Rhiils liisst sich in koine I nlcrablei lungen zergiio-
dern. sic bildel cine geschlossene s lral igraphisrhc I'.iuheil (S l u ľ e) . . . Dicse Kiiihcil 
S l u l i " isl in der ľatra von (lem Kcuper gul abgesondorl und mil l nlerlias innig 

verbunden . . . ľhe term K h a e l i a n for designation of a lilliosl ral igraphir unit 
was later generally accepted and since then we meet in literature only the expressions: 
Khactian. Khaelian limestones. Khaelian beds. Khaelian In marine development or 
"lilhologieal Khaelian. etc. The term Knssen Beds was used only seldom (J. B v s-
t r i c k y — A. B i e l y I9(i(i. .1. B y s t r i c k ý 1972:. bul only for the so called 
Knssen lacies present in the Wcsl Carpathians only near the community of l lybe 
If',. S t a c h e 1868. W. C, o c t e I 1911i. 1917'. Willi the term ••Khaelian". however. 
also beds arc designated, the development of which docs not correspond lo the Kiissen 
Beds (e. g. Dachslein limestones will) megalodonls in lbe Malé Karpaty Mls.) or beds. 
competence lo the Khaelian slage of which is questionable, as il follows from ihe 
conception of Ihe so called "High Talric K h a e l i a n " : "Kor pelrographic and sedhnenlo-
logical purposes, however, a certain compromising starling point is necessary, making 
• l general solution of certain groups possible, which arc c o n c l u d e d lo include the 

Khaelian al leasl part ly" (A. K a d w a ľ i s k i Íl9(i8). p. 12. translation IV Polish by 
I he aul hor!. 

1 his approach is specific not only for ihe Carpathian l i terature: we ineel it. alhough 
more rarely, also in the Alpine literature. Therefore il is sometimes reads- very difficult 
I" judge, in which ease e. g. ihe "Lower Khael ian" is only the lower pari of the 
li lhoslraligraphic unit, and In which case the lower pari of ihe Khaelian slage is 
thought with this designation. In order lo avoid whatever misunderstanding. I propose 
lo distinguish both categories of s lraligraphic classification by nomenclature, ľ'or the 
li lhoslraligraphic mill described and designated by I). S l u r (1859b) as "a dark-grey 
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I,, b l a c k l'aoies of i h c Ki isson Hods I p r o p o s e t h e d e s i g n a t i o n K i i s s o n H o d s . 

T h i s I'acics. as a l r e a d y f o u n d b y I) . S l u r (1. c.) a n d a l so c o n f i r m e d b y \Y. (', o c l c l 

(19.17). a g r e e s will) (lie Kiisson Hods of (lie K a s t o r u A l p s not o n l y l i l h o l o g i c a l l y b u l 

a ls , , in i b o p a l o o n l o l o g i o a l c o n t e n t . Wi l l i r e p e a l e d a p p l i c a t i o n of t h e o r i g i n a l l e r m 

a b o i l e r c o r r e l a t i o n w i t h Ki isson Hods of llie Alps will be p o s s i b l e , m i s u n d e r s t a n d i n g s 

g a l h e r c d w i t h l i m e , h i n d e r i n g th i s c o r r e l a t i o n , will b e r e m o v e d a n d t a u l o n o m i c o r 

c o n t r o v e r s i a l s t a t e m e n t s will d i s a p p e a r f r o m l i t e r a t u r e a s . for i n s t a n c e , " d a s b i s h e r i g e 

Hhii l in d o r S l o w a k e i . . . b le ib l r h ä t i s c h ( H . K o z u r — H. M o c k 1.97-í b . p . 2 4 6 ) . 

" T h u s tlie l o w e r m o s t p a r i of " l i t h o l o g i c a ľ ' l í l i a e l i a n is p l a c e d in t h e N o r i a n . Il s h o u l d 

b e n o t e d t h a i t h e s e u n d e r l y i n g N o r i a n s t r a t a a r e d e v e l o p e d in t h e H h a e l i a n 

f a c i e s " (A. G a ž (I i c k i l.97/i, p . 7 6 ) . 

T b c p r o b l e m of t h e " s l r a t i g r a p h i c h i a t u s in t h e H h a e l i a n " ' I ) . A n d i - u s o v 1 9 5 9 . 

,,. 7 | . 1 0 1 : 1 9 6 5 , p . 70) will a p p e a r to us o t h e r w i s e w h e n i n s t e a d of llie s t a t e m e n t 

l h a l " I n d o r T a t r i d c n z o n o I'elill h i n g e g e n d a s Hhi i l / . i iuieis l" ' I ) . A n d r u s o v 1 9 6 5 . 

p. 68) vi' s h a l l be o n l y r e s t r i c t e d to t h e s l a l e i n e u l l h a l in s o m e a r e a s of t h e T a l r i c a n d 

< i e m e r i u t h e Ki isson Hods a r e not r e p r e s e n t e d a n d w e sha l l e x a m i n e w h e t h e r t h e i r t u n e 

e q u i v a l e n t is nol p r o s e n i in o i l i e r l i t h o s l r n l i g r a p h i c u n i l (e. g. in t h e l a t r i c in t h e 

u p p e r m o s t p a r i of llie C a r p a t h i a n K e u p e r . a p o s s i b l e e q u i v a l e n t ol l b e L o m a n o v á 

H o d s ) . In t h e G c m o ľ i c . w h e r e a l so a s l r a t i g r a p h i c h i a t u s in t h e H h a e l i a n w a s m e n t i o n e d , 

in t h e m e a n t i m e t h e H h a e l i a n s l a g e h a s b e e n e s t a b l i s h e d I s e n s u t h e / . o n e w i t h Hluicla-

vicula conrorla) al l b e i M u r á ň p l a t e a u ( M . K o c h a n o v á 1964. p. 75) a n d in t h e 

S l o v a k Kai 'sl in tlie ľacics oľ i h e / . l a i n b a c l i Hods í J . H y s 1 r i e k y 1 9 6 1 . p . 7 9 . 1 7 3 . 

F i n a l l y , o u r k n o w l e d g i t h e s l r a t i g r a p h i c level of t h e u p p e r m o s t p a r t s ol l b e b a r ­

m a n c e l i m e s t o n e s . I t a u p l d o l o m i l a n d o i l i e r l i l h o s l r a t i g r a p h i c u n i t s of llie h i g h e s t p a r t 

of | b , . I ' p p e r T r i a s s i c h a s not vel b e e n in s u c h a s ia l ic of i n v e s t i g a t i o n , so l h a l w e 

<Mnild r e s p o n s i b l y s t a l e l h a l t h e y d o nol r e a c h llie H h a e l i a n s l a g e w h e t h e r d e f i n e d 

a s t h e " Z o n e w i t h lUiacttivicahi ronlorla" {('•• A". C u e m b c I 1.864. O. A r t h a b e r 

190.5) o r as t h e Z o n e w i l h Chor'wloceras nuirxhi ď'.. T . T o / e ľ 19671. 

D i s t i n g u i s h i n g of llie l i l h o s l r a t i g r a p h i c u n i t f r o m t h e e h r o n o s l r a l i g r a p h i c o n e b y 

n o m e n c l a l u r o I l a k e for e s p e c i a l l y n e c e s s a r y n o w . w h e n s u g g e s t i o n s lo t h e d e f i n i t i o n 

DI' I h c H h a e l i a n s l a g e a r e b e i n g p r e s e n t e d for d i s c u s s i o n ill s e v e r a l v a r i a n t s ( E . K i l t ] 

19013. T . F u r l i s 1 9 0 1 . I ) . A . H. P e a r s o n 1 9 7 0 . Ľ. T . T o z e r 1970. .I. \V i c d-

ni a n n I 9 7 2 ) . 

Kri.s-.s-cn Beds nj the Alps and the problem uj their straligraphic division 

Vs | | „ . pn,1,1cm of Ihc s l r a t i g r a p b i c div is ion of llie Kiisscn B e d s of llie Alps and the 
Wes l C a r p a t h i a n s is a c o m m o n o n e . I lake il I'm- c o n v e n i e n t , al least q u i t e briefly, first to 
refer lo ihc his tory ami tin- prosenl-da\ suggest ions lo solve llie Kiisscn Beds s t r a t i g r a p h y 

•of llie Alps- , r , 
T h e Ki"»s<-n Beds had been d i s t i n g u i s h e d a n d given n n a m e in llie Alps b e t o r e t h e 

B h a e l i a n I ' o r m n t i o n was es tabl i shed — llie later r e p r e s e n t a t i v e id' llie R h a e I i a n 
s t a " e. Ií. S u e s s (1852. p. ISO) iiilľoilm-cd this term with llie w o r d s . .Kalkstc in von 
k o s s r i f I'm- a complcN id s t rata f o n n e r l y termed . .Gorvi l ioi iscl i ichten" ÍE. E m n i c r i c l i 
184!)) or also ..ľnlci-ľľ O o l i l h " '1-'. H a l i e r L850), l ie himself, however , did not submit 
llicir def in i t ion. F. If a n e r (I85,'l) rlescribed t h e m as nieisl d i m k e l gefärble, diinii 
gesrl i icl i lele. oft mergel ige K a l k s l e i n e . . .". c o n t a i n i n g the same fossils as are present in the 
Sliu-hemberg Beds fS lnr l icn iberg-Srhiehlcn) . i. e. „in llie Daelislein l imes tone p r o p e r " . All 
ibcso ll iree l i l l ins l ra l igrapl i ic a n i l s a c e o n l i n g lo I''. H a u e r (1. c . p. 7341 gebiiren 
(•alseliiedeii ein mid der se lbcn F o r m a t i o n " . 0. W. C u e m b e l (18Ô9. p. 84-% 1861, p. 2141 
suggested lo term tins fonnal i is r h a e l i s c h e F o r m a t i o n . C. W . G u e m b c l 
(1861, p. 211i w r i t e s : ..l-'.s wiiľi- nach den in den Alpen herrsc l iendei i Vcrbii l tnissen n i c h t 
unnal i i ľ l ic l i a u s den ohereii Schiebten des A l p e n k e n p e r s , (len Kôssener Sehicl i ten m u l d e m 
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Daehs te inc cine cigcnes zw isehen K e e p e r nud I.ins s l i i i o n d e . selbsti indiges S c li i e h t-
g r u p p e odor I ' d r m a l M M I zu bi ldcn, wclehe man den Xiimcii t* h a e t i s c k c F o r ­
m u t i o D v o n d o m H a u p l g c b i c t e iliroľ ľ ' .nlwicklung m don rhaelisolion Alpou bcilegen 
kciniilo'". i n ihis R h a e t i a n f o r m a t i o n i'.. \\ . ( I n e m b e I d. o., p. 214) d i s t i n g u i s h e d : :l. Obereš 
(d iod. D a c h s t e i n k a l k and 2. Ľnloľos Gliod. Sebichton deľ Ai'iculii conlorla — Kôssener 
Sľbiolilon. Tn the samo p u b l i c a t i o n , h o w e v e r ľ. W. C, n o in b o I I. c . p. 530) re la tes the 
term ..Sehiohlon der Avicula conlorla'' In the whole Rbaol ian formation, not o n l y lo the 
Kiisson Bods. In every oaso, the Kiissen Beds In the eoneepl ion of (!. W. C u e m b c 1 (I. c.) 
a n ' o n l y a l i t h o s t r a l i g r a p h i c unit iď a lower o r d e r than lbe R b a o l i a n f o r m a t i o n a l t h o u g h 
in plaoos they m a y ho ils o n l y r e p r e s e n t a t i v e . Ident i f icat ion of the Kiisson Beds with the 
R h a e t i a n stage ' . .Zone wi th Avicula conlorla") has caused so m a n y difficulties in U p p e r 
I'riassie s t r a t i g r a p h y 1 lhal just ly at p r o s n i l a rev is ion of the [ ihnel inn s taso is requi red 
(E. T. T o z e r 19(i7. M. U l r i c h s 1972, .1. W i e d m a n 1972. 1974) or il is suggested 
lo abol i sh t h e R h a e t i a n stage a n d to use the term „ R h ä l " o n l y in the facial sonso (F. F a b -
r i c i u s 1.974), thus In give il such a m o a n i n g as was or i innior war . n ä n d i c h cine 
»informa] l i t h o s t r a t i g r a p h i c u n i t « " (L. K r y s t y n 1974. p. 142). 

ľl is ev ident from the a b o v e m e n t i o n e d that E. M o j s i s o w i c s, c o n s i d e r i n g the ../.ono 
with Wiaetavictila conlorla" — R h a e t i a n stage as cer ta in taboo, was n o t able lo corre la te 
the a m m o n i t e fauna of the Kiisson Bods wi th that of the Zla inbach Beds and therefore 
he assigned the lat ter on blue In the S c v a t i a n . lo the S u b z o n c (villi Chor'wloccrtts lumen 
(E. M o j s i s o w i o s 1902). 

Division o/ lliľ Kbssen liľtls 

i ho Kiisson b e d s w o r e c o n s i d e r e d as o n e u n i t w i t h o n e f a u n a , w h i c h w a s n u t 

p o s s i b l e In d i v i d e m o r e in d e t a i l s l r a l i g r a p h i c a l l y . As a r e p r e s e n t a t i v e of llie R h a e t i a n 

s t a g e in tlie Ki i sson B e d s w e r e c o n s i d e r e d y o u n g e r t h a n llie / . o n e will) I'inacoceras 

nirttcrniclii f o u n d in llie. I l a l l s l a t l l i m e s t o n e s ( E . M o j s i s o w i o s in E . M o j s i s o-

v i c s — W . W a a g o n — (.. D i n n e r 1 8 9 5 ) . S i n c e t h e a m m o n i t e f a u n a of t h e 

Kiisson B o d s w a s p o o r l y k n o w n l F.. M o j s t s o w i e s — E . S u e s s I8(ÍS. .1. h. 

ľ o m p o o k j 1 8 9 5 ) . il w a s nol p o s s i b l e to c o r r e l a t e il well will i llio a m m o n i l e f a u n a 

nľ 11 ii • Z l a m b a c l i B e d s , w h i c h e n a b l e d lo d i v i d e l b e Z l a m l i a e h B e d s i n t o l b e Corhloccra.i 

m a r l s , b e l o n g i n g to t h e N o r i a n s t a g e , a n d t h e C h o r i s t o e c r a s m a r l s , b e l o n g i n g In t h e 

R h a e t i a n s t a g e ( E K i l l I 1 9 0 3 . p . Mi. 'ľ. k ' u c h s 1904) . In t h e kisl l i m e a l so 

ľ- A. B. P e a r s o n (1.970) w a s of t h e i i p i n i o n lhal. l b e Ki isson Bods as o n o u n i i 

c o r r e s p o n d lo llie Z o n e w i t h Chorialoccriis mhrslii. c o n s e q u e n t l y lo llie R h a e t i a n s t a g e 

m llie s e n s e of K. T . T o z e r (15)67). I) . A. B . B e a r s n n (I. c ) , c o n s i d e r i n g t h e 

C o e h l o e e r a s m a r l s of t h e Z l a i n b a c h B e d s as t h e final u n i l of llie Z o n e wit ! i liluilxlu-

reras snessi ( X o r i n n s t a g e ) , t h o u g h t lha l llie b a s e of t h e Kiisson Boils is l lie b a s e of llie 

R h a e t i a n s l a g o as he w r i t e s (I. c . p . 1 4 1 ) : " T h e l o p of t h e R/i. suesxi Z o n e m a y 

i h e r e l ' o r e b e w i t h i n llie P l a t l e n k a l k o r e v e n (lie l l a i i p l d o l o m i t . bu l is is nol h i g h e r 

t h a n llie liiwcsl h r a e h i o p o d h o r i z o n of llie Ki i sson B e d s . " ( I n lbe c o n t r a r y . K. K i l I I 

1 9 0 3 . p . 2 2 — 2 3 ) o b s e r v e d l h a l lbe a m m o n i l e f a u n a w h i c h .1. ľ . P o m p e c k j 

d e s c r i b e d f r o m lbe Ki isson Boils as R h a e t i a n (.1. k'. P o m p e e k j 1895) s h o w s c e r t a i n 

m a r k s of a n i m p o v e r i s h e d X o r i a n f a u n a a n d c o n c l u d e d l h a l lbe Ki isson Bods c o u l d be 

1 E. M o j s i s o v i e s 1869. p. 91): Sci ldein a b e r die B e z e i c h n u n g „ r h ä l i s c h e Stufe ' : d u r c h 
die a l l gemeine A u f n a h m e . welche sic a u s s c r h a l b dor Alpen al leul hallion land, c ine g a n z 
scbarf i inigrenzlo B c d e u t u n g c r h a l l e n hat, werden wir a u c h in don Alpou n u r d i c j c-
n i g e n Bi ldi ingon als „ r h ä l i s c h e " hozoicliiion durfe.il, welche sich nach ihror Eoss i l fährung 
oder nach der l .agcrung la t sächl icb als solehe orwoiscn." E. M o j s i s o v i c s 1874. p. 8 7 : 
. .Wäro fur die rhä l i sche Stufe d u r c h die g a n z b c s l i m m t c B e s c h r ä n k u n g dieser B e z e i c h n u n g 
ani die Zone der Aviculn ľonlorta niohl oin Prä jud iz goschaľľon. so wi i rde ich den l l a u p l -
ílolinnil g e m e als u n l e r c Abtoi lung in die r h ä l i s r h e Sluľe sel/.en . . ." 
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,• i ľ. .;,.- „f ili,. Xorian sla-e as also fauna IVoin the limestoni s ol líles-on v a particular lacies "I m< .\oiiau sia„< a. i.,...;,.,.,.. 
kovv n a m c ň Í D m a v a - Derno) would testify . . . " , . , welcher Nor sc he Hal l s tat tu 
(iľphaíopodei, n.i> linu-hio, •" - u , Tvpus jcner der k e e n e r Scluchten gcmengl 

l , , , SfmmTli«'"«l»»v«- mentioned n<. detailed (livisi .ľ the Kossen Bods was evident. 
T I , , Kossen Beds oľ the Alps could be divided more in do.a.l .n I he last years on 
U „„• , v p , profile (Woissloferbach bei Kosscn) in UHM,- lower par. , s p e c e s fíwb, «-

ľ „ / m i . i., the higher par, the species í 7 , « r J . t „ « T M m „ r . / , , mul other as < ft„r,.to-
„ , „ ' , , / „ „ „ , Chorisloccras rharUrum. Trad, UIM,lhlc»? sp. were lo. ml 

,,, ., „ |, 1972). On the basis ol these Imds as well as 

CC/' 

vcras tiinni 
M . C | r i c h s 1972. .1. \Y i c d 
i)f other finds a I other localili 1.. K ľ v s i y n I97'i. p. I Vi1 the lower pi lil ni tlie 

Cosscn Beds was assigned lo the subslage Scvatian and only ihe.r upper par, o 

l h a e t i a n stage in the definition of E. T. T » z e r < I 96,, . I. .s also judged win, 
,„. Kosscn Beds - regarding to the occurence of the s p e c , WMcvras „ u ,v, o 

i„ the higher par, of the Led sequence - do not begin even carher. alroad> ... lh. 
Middle Norian (L. K r v s t v n 1074. |). ľi'2). 

Bv aid of .nierolauna. mainly conodonts. II. K o , « r U 9 7 > - I 9 , d > tried ,o rvide 

l h e Kossen Beds. According to hun. between the Zone wi,h Rhabdoccrassucss, (Si a-

l i l l l 0 i l I U | „,e Zone with (hon^rrras n.arshi (Bhnelianl ,here ,s a "vory sharp launis.H 
and Horislic c u f . which should be mainly shown If. k o /. u r L9/Lc. ,>. •>-» • 

| | „ the ammonite fauna: "IV, cinigen Nlnkrofossilgruppon íz. I . O p h a l ., 

hiss, sich schon jelzl m i t S i c h e r h e i I sagen. dass der Schnill ehenso gross war 

wie au der Perm Trias — Grenzc . 

•,. | „ ,|,e extinction of conodonls : "Die f.onodonlen slerben an der .No, Kh.it -

dronzo bzw unmil te lbar dar imler v o 11 i g au s . , - , 
i | „ ,|,e fauna of holothurian sclerites: ••Besondors auflalhg is der Schmll be, den 

gul unlersuclilen I lololhurien - Sklerileii . . . . 

V | „ the osiracode fauna: ". . . l.ei ľ lachwasserostracodcn ,st ebenľalls em s e l l . 

Š e h a ľ ľ e r S c h n i t i /.u erkennen . . . . 
This distinct boundarv between lbe menlioned ammoni te /.ones would have been 

much ' welcomed in divisi f , b e Kosscn Beds if also olher an,hors have eon irrned 
,, I 'nfortunatelv . many lilerary dala contradic, „ : oslracodes - M l I r i i h s -1. • - . 

I , i c \ | n s h e r 'llHiS W. C. S w e e t , - el al. (19/2). lvraoluopods -
eonoi im s — IJ. '•• -M o s n , i i .">< 

. s „ „ ,1970). A. S. I) a g y s 1107', see also V. V a b n e u s \ .h ,. 
I). A. ľ., ľ ca r 
p. m. 

The mentioned criteria w 
|,ieh had lo confirm lhal placing of the boundarv between 

,he Norian and Bhae.iiu, stage in ,be sense of E. T. T o z , ,; U 9«7 is also lor the 
,,.„;„„ „ľ ,|,e Alps and Wesl Carpathians lbe -'bes, solution and ha. the L » c , 

h e t i a n - of ,he Eastern Alps and lbe " B h a e t i a i r in the West Carpathian are nothing 
I t /nan a •lacial equivalent of ,he I „ p e r Norian Zone wUh P ? ™ ™ . n,eU,r,urt, 

= Zone will, Hhalulorcras im-ssiV (II. K o /. u r 19/1 c í l . K o z u r - K. M o c k 
197:!;,) soon los, lbe importance originally ascribed to lbem. II the -sharp faunislic 

seheii DilTrrrn/.ei, „ainenlhcli in Boziig aut die Biac nnpodi n " ' " ' , y , . 
,,,,„„,. z l,gegel>enwe„de„ „uissen. urn die we.lere Anm.hme von der Lxis z d u /.m.. 
ľ & « ."«Tí«rí« iiehen. respektive ilbcr der nonschen S.ufe zu reehtfertigen . 
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cul had hecu I I U I I K I al lbe base ni' lbe Kossen l!eds " Z o n e wil.li liliiictiiviciila con-
lnrlíi . where il is reeeul ly placed as a consequence <>l p a r a l l c l i z a t i o n ol l l ie highest 

par i of l l ie / o n e w i l l i l]luih(luccras sucssi w i l h [l ie lower par i of l l ie U i o r i s l o c o r a s 

marls ' " Z o n e w i l h Chorisloccrcis lumen". I I . K o z u r 1973 b). l l i c n lhrou",b i l l is " v e r y 

sharp l a u n i s l i c cul nol o n l y l l ie index species of l l ie Zone w i l h I'liiitxloccras sucssi 
so far its r c p r c s e i i l a l i o n in l l ie Choristocoras marls has nol been cleared up s u f f i ­

c ient ly) ' ' Ini l also lbe " t y p i c a l I p p c r X o r i a n oslraeoi le f a u n a " ( I f . K o /. u r 1 9 7 2 b . 

p, .'588). l l ie wel l invest igated h o l o l b u r i a n seler i lcs" (11. K o z u r I!)/I c. p. (i), eono-

donls w h i c h should have been e x l i n c l p r i o r lo l l ie l e r m i n a l i o n of l l ie zone w i l h 

Rlialxloccras sucssi ' I I . Ix o z u r I!)/I c. I I . K o z. u r — I I . M n s I I e r 1972 b. I I . 

K o z u r — K. M o e k 1973 a). also lbe " ( . o n o d i i i i l e i i I l o l o l bui' ien — Asso/.iation. wie 

sic l i ' i ľ die - I ien is lc in i-Assci i ib la i ic-Zone c h a r a k l c r i s l ich i s l " l||. K o z u r — ľ i . M o c k 

I! '/.! a. p. 10. see Ki'issen Beds f r o m lbe o n n i n u i n i l y of l l y b e ) had passed i n l o lbe 

K l i a e l i a n slafje. 

l l i e sudden change in l l ie v iew of l l ie c o n l c n l of l l ie I ' lhaolian stage and l l ie r e t u r n 

lo its c o n c e p l i o n in lbe sense oľ ľ',. K i l l I l!M).'! is s u b s t a n t i a t e d by I I . K o z u r 

(1973 b) as (\\ÍC lo p a r a l l e l r z a l i o n of lbe lower par i oľ lbe Kíissen líeds (Zone w i l h 

Rliaetai'iľitla coiitiiľla w i t h lbe lower par i of lbe (Uiorislocoras marls i h r o u g i i l l ie 

c o n o d o n l Zone w i l h Misikella jxislhcrnslcini I the d o f i n i l i o n oľ Ibis zone sec in I I . K o-

Z I I r — l i . ,\l o c k. \\)i\ b. p. 2'i9 . f o r m e r l y dosi irnaled s i m p l i e r as " - p o s l b e r n s l e i n i -

ľ a u u a " ' I I . K o z u r L972 d. p. 3 8 — 3 9 . s l r a l . lab.. I I . K o z u r - I I . M o c k 1 9 7 2 a . 

p. / ) . I b i s c o n o d o n l zone character ized by a v e r y poor c o n o d o n l lamia is f o u n d above 

l l ie Assemblage-Zone w i l h S/xilho^nalliits licriislcini ' = Misikella licriislcini in I I . K o ­

z u r — l í . M n e k I 9 ; ' i a and represents l l ie yn i ingesl so I'ar k n o w n Triassic c o n o d o n l 

h o r i z o n . A b o v e il should be o n l y lbe "ConodontenlYeier l i e r r e i c b " . A l l h o i i « h l l ie cono-

:; I I . K o z u ľ IÍI7I c p. ."i: ..l-'.s ľi utlel sich jedoch nii-gemls der l l inweis. dass Chorislo-
ccnis niurshi I I IKI die norisclieii l';iu ncnclcincnlc ;ius t\n- glciehen Schiclil s lai i i inci i ." .Xeilhcľ 
.1. \\ i c d in (i n n Mí)7'2). nor M. ľ l ľ i c h s 11)7'.!: inenlinncd llie common occurrence oľ 
líliiihihiccnis sucssi w i th ('horisloccľas niarshi. (July .1. W i e d m a n n 1117 .̂ p. 230) nícn-
lioncd i l : . . D e r . . . oberslc Prol i l-. \hs( h n i l i .'! i-, 1 duřeli Ch. nuirshi gckennzcichnel. das ani 
\\ eisslolcrbarh in ľ rohe A 8o also lichen I'll, sui'ssi) einziisclzcn schcinl". krom lli is s:iui|>li\ 
however. M. ľ l ľ i c h s 1972. p. 1170. Abb. ,'i) mcnl ions Hhabtloccnis sucssi only. I I . K o-
z u r I!)/.'! I), p. I ; : ..Die Cliorisloccnis hriucri — Zone cnlsprichl dcr obcren Rlialxloccras 
sucssi — Zone Hercích des gvnieinsnnieii Vorkonimcns von /'//. sucssi and Chorisloccras) 
hnl docs ne 11 mention llie coma'clc profi le, where these species have been proved l o r d l i e r . 

ľ. I'i : ..I'.s isl nichl vdl l ig aiisz.tischlicsscii. dass sich IViahiloccras sucssi unii Chorisloccras 
imirshi in ihncii slrnlifrrapli ischcn Ueichweile elwas i ibersclincidcn. Dies konnlc im Niveau 
des Aninioni lei ihorizonles von Bleskový prameň 'Ori i i iv i i Derno) dcr ball sein. wo in cincr 
rcichen sevalischen Aini i ioni lcnľ i iuna ganz vercinzell líh. sucssi vorkni i i i i i l mid nach wcilc-
rcn Angaben (inch Chorisloccnis iimrslii n i i f l rc len soil. Rhaclavicula coiilorln koninu clienfii l ls 
gnnz vercinzell vor". As lo llie ľfiuna from Bleskový prainci'i. llie species Chorisloccnis marshi 
was nieiitioned only l i\ .1. S I u r z e n h a n m 187!)). who also ipioled líliucl inn ií.-cgi/nVi 

S u c s s from lliere ;ind so was convinced lhal lbe Salzburg ľacies oľ lln Kíissen Beds 
»as c •erned. Both lbe named species were neither confirmed b v K. M o j s i s o w i c s 
(Í8()ul. • hv A. l i i I I n e r l l 8 i ) 0 ) , nor by any laler aul l ior 'Y. K o I I á r o v i'i — A n r u-
s i i v o v á -- AI. K o c h a n o v a l!)7.'!. \\. S i'h I í k I !) l i7. Beside I I . K o z u r (1972 h. 
I'1'-'! h none id' lbe collectors has lound llie species lihubtloccrus sucssi and lihaclavicula 
conlorla ;il l l i is locality. In spile oľ lhal a ľind oľ such n [rival s ln i l i [ rrnphir viiliu- i-. 
concerned, l l icn: is nol l i ing lo dociuncnl llie menlioned species. In ll i is regard ll ie locality 
ol Bleskový prameň \\ (i- id d p a r l i r i i l a r iniporlance as il inighl he ll nlv loco li I x in llie 
wor ld, where llie species llalorcll/t umphiloiua l i r . a ivpicnl species I'm- llie .Xorian 
slagc A. S. 0 a n y s l!)7a. K. K i l l I IDO.'i) would have reached as laic as llie ..upper 
pari (ď lbe Lower l i h a c l i a n " or. according In I I . K o z u ľ I. c.) even the Zone wi lh Ch. 
llliirsh I. 
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dout lamia oľ this zone (formerly placed to the nearly uppermost Sevalian had been 
established already earlier in the Kossen Beds (L. C. M o s h e r 1968), however, such 
a "real importance, as il is ascribed to in the definition of the l ihael ian stage, it 
acquired only when il was I'ound also in the Kóssen Beds of lbe type profile (Wcissjo-
ferbacli bci Kossen), in that pari of ihe bed sequence, which M. I I r i c h s (1972) 
included in ihe /.one with Rhabdoeeras suessi, thus in the Sevalian. Il is supposed that 
the /.one with Misikella poslhernsleini is also represented in the Chorisloeeras marls 
of the Zlambach Beds and therefore il is suggested to assign to this conodonl /one an 
equivalent a m m o n i t e zone — ihe / o n e with Chorisloeeras halieri (H. K o z u r 1971i bi. 
Tlie lack of Ibis parallelizalion is. as the author himself writes, that in the / o n e with 
Chorisloeeras haueri "Conodonlon fehlen oder kommen MIIV noch im bassalen 'I eil ganz 
vcreinzelt vor (-poslhernsteini-ľauna)" HI. K o z u r L973 h. p. L7). This indication 
about the modest occurrence of eonodonts. however, relates in fact only to the lower 
part of Ihe Kossen Beds 'considered as a lime equivalent of ihe / o n e with Chorislo­
eeras haueri': us it follows from ihe further text: "Lediglich an der Basis der Rhaela-
vicula conlorla — / o n e komml cine sehr arme Conodonlcnfauna mil Misil;ella posl-
hernsteini v o r . . . in den Choristocerns-Mergel fehlen Conodonlcn' ' (N. K o z u r I. c . 

ľ- I í)-
'Hi,, only indication about ihe presence of ihe / o n e with Misikella poslhernsleini 

In Ihe -Chorisloeeras marls of the Zlambach Beds", which I know, concerns ihe 
Zlambach Beds of ihe Slovak Karsl M a l ý Mlynský vrch), from which Choristoeeras 
sp. is mentioned i l l . K o z u r -- U. M o c k 19741). p. 219). The specimen which 
shiadil prove lile Chorisloeeras marls and so also their l ihaelian age here, however. 
has neither been figured nor described. In ihe statement about the / o n e with Misikella 
poslhernsleini in these beds il is not mentioned lhal from ihe same beds at ihe same 
locality an assemblage of eonodonts pointing al the uppermost pari of ihe zone with 
Melapolugiiathus bidenlalus has been found: Epigondolella bidenlala M o s h e r 
( = Meiapoluznalhus bidenlalus ' M o s h e r . in II. K o z u r 19/2 T . Spalhognalodus 
heriisteini M o s t i e r = Misikella heriisleini ( M o s t i e r ) , in II. K o z u r — B. 
M o c k 1974 a'!. Oneodella paueidenlata (M o s l i e r' and Gondolella navieula H u e k-
r i e d e (R. M o c k 1973). and lhal their basal beds were also assigned to the / o n e 
with Misikella heriisleini (II. K o z u r — B. M o c k !97' i c. p. 139). From ihe given 
,lahi as ment ioned: "Malý Mlynský vrch: I n t e r e s ľnterľhät" ' (H. K o z u r — R. 
M o c k 197'i b. p. 248 it is nut so clear, mainly when il is not indicated whether 
these, il,,-,.,' conodonl zones are found above one another also in the bed sequence. 
Without explaining ihe succession of strata and conodonl zones il is not possible lo 
find out whether also in the case of the Zlambach Bods of ihe Malý Mlynský vrch 
the same situation as in ihe Kossen Beds near ihe communi ty of Hybe is not repealed 
(see p. 189). 

To divide Ihe Ktissen Beds or lo establish ihe straligrapbic level of their base by 
aid of eonodonts or generally by aid of a "very sharp faunislic and I'loristic cut"_ is 
„ol reliable. In the latest publication dealing with ibis problem i l l . K o z u ľ 197a) 
llic text is In contradiction to the conclusions: contradictions are between the German 
wording ol ihe conclusions and the wording in other languages: Ihe text and conclu­
sions do not agree with the correlation table. So. for instance, in the conclusions in 
German wording (p. 1.87) ihe / o n e with Rhabdoeeras suessi is assigned lo ihe Sevalian 
lull, Ihe -sharp cul" is placed -al ihe base ol. or inside the l i h a e l i a n " i. e. ihe / o n e 
with Ch. niarshi) in Ihe I'Veiich and Bussian wording of ihe conclusion ihe " launist ic 
cut" is only al ihe base of lbe l ihaelian slage. 
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ilie Kiissen Beds ni tlie \\ est (arjxilhidns mul the problem uj tlieir 
xtratiífrapliic division 

The Kiissen lieds in lliľ Wľsl Carpathians as lbe only representative ol I he \\ h a e-
1 i a M ľ ii r ni a I i ii n f G. S l a e h e I 8(dI formerly assigned h> I he Liassic ((i. S I a-
e h e I. e.). afterwards eonsklered as an independent formation helwcen the Triassic 
and Classic (D. S l u r 1808. F. I I a n e r 1878' and at last, in the sense of C. YY. 
( i i i e i n b e l (18(51 . ranged I. o the Triassic 1). S l u r 18/1 as the only representative 
id the Rhaelian stage (V. I h l i g J BUT). were always eousidered as one struligraphi-
eally indivisible (complex with a uniform lanna corresponding l.n the definition of the 
Rhaelian formal ion as "Beds with Rliiiclavicula conlurta". \V. d o r I c I ! 1911i. 191.7) 
was ol the same opinion, considering the Rhaelian stage land so also the Kiissen lieds 
termed li h a e I l a n hy him) as the lowermost Liassic stage — die Infralias lie 
declared: "Das l'diäl lässl sich in der Talra. wie uberali, in keinc [Jnlerahleilungon 
zergliedern" (\V. G o c l e I 191 (i. p. I87 1 . Likeweise also in the inlerprelation of the 
Kiissen lieds as a representative of the /.one with Chorisloeeras nuirslii '•[= Rbaelian 
stage sense C T. T o z e r 19(57) as considered by II . K o z u r (1971c, p. . "): 1972 1), 
p. 388), they coidd not he divided more In detail hy aid of conodonts. I'hal. is to say. 
ihev might just have assumed thai straligraphic interval, which was free of conodonts 
— ihc so called "Couodonlcnfreior Bereich" (H. K o z u r 1972 a. h: II. K o z u r — 
II. M o s i l e i - 1972b. p. 71)."). II. K o z u r - R. M o c k 1972a. p. ~i:. The opinion 
ol YY. (i o e l e I íl. c.J. similarly as lhal. of Ins predcessors and followers can he 
understood quite well. To divide the Kiissen Beds according In hrachiopods and 
hivalvs is really very difficult, if not imposiblo. liliaetaviculii ronlorla P o r t , I.1. 
similarly also the hivalvs and hrachiopods associated with this species, are found 
in the whole complex from the hase to the lop and beside lhal the assemblage 
of lamias is largely dependent on lbe fades (the most abundant occurrence of the 
species fthaetavicula ronlorla ( P o r t I.I is in the "Swnbian I'acies". In the "Carpathian" ' 
and Kiissen fanes il is found only sporadically or totally missing (M. K o c h a n o v a 
I9()/, p. 10. 33)). I'he view that conodonts are not found in the Kiissen Beds of the 
West Carpathians is debatable on the other hand. This view has not resulted from 
the slate ol investigation of ibis complex bul from uncritical accepting of lbe North 
American scale of conodonl zones, the validity of which for the region of the Alps 
and West Carpathians should have been confirmed hy the absence of conodonts in the 
Kiissen lieds of the Krížna nappe near Valaská Bela i l l . K o z u r 1071 c p. :">)/' 

All the dala about conodonts from the Kiissen lieds of the Alps (L. C. M o s h e r 
I9(j8) and West Carpathians K. B u d u r o v — .1. P e v n ý 197(1' contradicting In 
tbc North American conodonl scale were categorically rejected, givig reasons lhal in 
the Alps an "incorrect stral igraphic ass ignment" ' . In the West Carpathians "mistaken 

1 . . . \us . . . sehr ..coiimloiiicnliiilTigeii" ľhälischcn Kalkcn von Valaská Bela (Strážovská 
hornatina (SlowakciJ, die durili nichtmarinen „Karpntcnkcupur" unterlagcrl uerden, konnten 
keinei'lei Conodonle geľuiidcn weľdeii . . . InsgcsainI wurden I-;I ."ill kg ..conodontenhdľťige" 
rhäliselie Kulke vun versehiedenen Lokalitäten iinleľsiiclil. ohne dass ein e i n z i g e r 
C o n o d o n I gclundcii wiinle. lis isl dalici' kaum aiiziineluneii. dass die CimodoiUcn die 
Xor/Khiil- Grenzc iiherschrillen h a l i e n . . . " ill. K n z u r 1971 c, p. ">). 

•' II. K e z u ľ 11)71 r. |>. ä: ..Die rliii I isclicn C.t diiiilen. die I.. C. M o s h e r (1968) aus 
deu Alpen angibt, lienilien auľ ciner stratigľapliisclieii ľ'e h 1 e. n s t u f u n g deľ obernnri-
selieii Schichleii . . . Dadureh erkliirl sic]i audi die Talsachc. dass die w c l t w c i t e ein-
lieilliche norischc Conodonlenfuuna in Xordamcrika :m deľ .\uľ IS liiil-l ii-enze ausstiľht. 
wiiliľcnd sie in den Alpen uoeli his ins Cnlcrrliät ľeichl". 
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samples" 1 1 II. K o /. u ľ 111/ I c. |>. ~>: II. K o z u ľ - II. M o s l i e ľ l!)/2 !>• P- ''X> 
ani | 

are concerned. . . , r , 
The occurrence oľ m u „Us In tli.- Ki.ss.Mi Heels was later cool .rmed hv ll,e INK 

„[ the species Spatl.ognalhus Iwrnstcim M o s l I e r 1,1. M i e h u I í k 19/3 n. 1>) I.ul 

i n spiic „f lhal Hi.- views oľ iheiľ presence arc slill differing.' I herelore we have In 

m e n l i „ „ Ll,e conodonls in ll.e Kossen Beds a lilllf more m delail 
The ľirsl K. describe eono.lonls ľron, ihe Kossen lieds ol ihe Alps was L . I . . .M <>-

s l , , . r (19(58) l ie eolleeled sum s ľron. ll.e profile of Kendolbachgral.cn. described 
much in delail l.v K. S „ e s s and Iv M o j s i s o w i e s (IS(iS) aboul hundred years 
,,,„ The samples were lake., by him precisely according lo feet „„healed m ll.e 
detailed profile „ľ K. S „ e s s and K. M o j s i s o w i c s I. c . l a k - as " l ^ ' s . 

h'uss l/.O: Lower pari of the Swabian I'aeies will. UyUlus /mmi/ii*: < UPndodclla 
conllc.va a. sp.. Hindcodclla suevicn ( T a t g e ) , 

| .„ss 25)5: HiRlicr pari of ll.e Swahiai, facies will. Gcrdllia inflala.. RhaeUivicuh 
contoi-Ui: Scospalliiu^ualluis lanceolatus „. sp.. 

l-'uss V,.".: Carpathian I'aeies will, Pduwlina gregaria: Scosl>alhognallmS hmccolnlus 

I'uss (i:.:',- Kossen facies will. O.rucolpclla o.rucolpos: Cuprldodclla delicalula n. sp.. 
huss 70S- S a l / h „ r g íaeies will. Choristoccras marnili (above ll.e "I laupllagcr der 

C/ioris/fJcmis marshT). (upridodclla delicalula n. sp.. \eospallmgnallms 
lauceolalus n. sp. . 

IVsale lhal in Ihe description of individual species L. C. M o s h e r ll. c.) menhoned 
,„, ,, })20: ••Cinmodella delicalula n. sp. - Specimens were eneoiuilered only in „pper 
\or ic and ľ.haelic strata i„ Ľumpo. Cupriodella amjle.xa „. sp. - I his species was 
, . , „ , „ , l l l { M , . , | i n „p,,,,- Scvtic lo Noric strata in bolh Kurope and Noi-lli America: On p. 
()",()• -\eospalhognallms lanceolatus „. sp. - This form is eharaclerislie ol upper .None 

s l l , , i a in R.irope: "On Hit- occurrence of eoi.odonls in ll.e Uhaelian stage /.one will. 
Chnrislorerns marshi he wriles on n. HO.V." r.onodonls arc exceed,ugly rare bul presenl 
i„ |hc Uhaelic sequence at Kendclbachgraben: only (wo fonnspeces . however, were 
encountered in the upper portion. Cypriodella delicalula „. sp. and \eospalhognalhus 
lauceolalus li. sp. : . 

|, is evident fro,,, Ihe above mentioned (similarly also ľron, tlie s i n o g r a p h y m 
.)()(;. ,ha, ihe lower pari of ll.e Kbssen lieds Swabian. Carpalhian and Kossen 

facies. he assigned lo the Norian stage and only the Salzburg faces he included in 
, !„ . I'.haeliai, stage and also proved ihe presence of conodonls in th.s lacies. l ie also 
pointed al the difference between ll.e LAhaetian stage of North America in which 
conodonls are missing and the I'.haeliai. slage of the Alps with si,II rare conodonls 
presenl. 
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Somewhat d i f l o r e n l is I lie s i l i i a l i o n in the West Carpath ians. K. IS u d n ľ o v and 

J . ľ e v n ý ! 1970) I I M I I H I the species :'(ioii<lolľllti luivicnld I I u e k ľ i e d e in l l ie 

Kiissen l ieds near l l ie c o m m u n i t y ol l l y l i c hni d id n e i l l i e ľ f igure íl n o ľ n i e n l i o n t l ie 

precise sile ol l l ie l i n d . D o u b l s about ocenľľenee oľ l lns species have f o l l o w e d in l l ie 

l i ľs l place — as I a l ready m e n t i o n e d — f r o m l l ie c i r c u m s t a n c e lha l l l ie Kiissen l ieds 

in I he West Carpath ians were considered en bloc as sedin ienl of l l ic /.one w i l h 

( lioľistoľľras niarslii 111. K o z. n r 111/I c. IS)72h) and in zone nol o n l y l lns species 

( r e l o r r i n g lo L. (.. M o s h e ľ IÍKiS and his l i l i a e l i a n ľanna) hni a n y c o n o d o n l s arc 

nol expecled since s l i l i heľore l l ie b e g i n n i n g ol l lns zone i h e y should have hecoine 

e x h n c l . In that lune l l ie p o s s i b i l i t y ivas nol taken into c o n s i d e r a t i o n vel lhal the 

Kíissen l ieds could had started earl ier than in the l i l i a e l i a n stage in sonic West 

C a r p a t h i a n areas a l t h o u g h i n d i c a t i o n s lor such a p o s s i b i l i t y were k n o w n a l r e a d y jns l 

at the l o c a l i t y of I l y h e Hhactilcs <•[. rhaclinis (C I a r k . I ) . A n d r n s o v |(),'M). T b c 

occurrence ol c o n o d o n l s ol the Kíissen Beds was c o n f i r m e d d l . K o z u r — I ' . M o e k 

I!l7.'i a. .1. M i c b a I í k I!)/.'! a. h) hni lbe d o u b t s about the occurrence of l l ie species 

Gondolľlla ntivicala r e m a i n e d , lbe more w h e n il has t u r n e d m i l thai in these beds the 

species Misilidla postliernsleiiii K o z n r el M o e k is present, w h i c h is l l ie o n l y one 

lo represent l l ie assemblage-zone w i t h Misiliclla iioslheritstc'mi {— L o w e r l i l i a e l i a n , 

I I . K o z n r — ľ i . M o c k l l ) 7 á b ) bere. l b e precise posi t ion of the beds c o r r e s p o n d i n g 

lo ib is zone is nol k n o w n : nor l l ic re lat ion of this f i n d lo the beds w i l h Siitilliognalliiis 
liľľiislľini is m e n t i o n e d . Regardless of these u n c l a r i l i e d quest ions bower, so i m p o r l a n l 

lor s t r a t i g r a p h y ] we m a y o n l y slate thai in lbe Kíissen l ieds of the West Carpath ians 

c o n o d o n l s are present. In ibis regard the q u o t a t i o n is very r e m a r k a b l e lha l "Misilidla 
posllwrnslcini K o z u r el M o e k has so lar been f o u n d at n u m e r o u s local i t ies 

I r m u S l o v a k i a . . . also in l l ie uppermost S e v a i i a n ' and even the p o s s i b i l i t y of the 

occurrence of ib is species in the " I pper l i l i a e l i a n of S l o v a k i a " I I . K o z u r — l i . 

M o c k l i l / ' i b . p. 2'iS1^ is be ing a d m i t t e d . W h e t h e r these dala are p r o m i s i n g also 

l o r s o l u t i o n of lbe Kíissen l ieds p r o b l e m is nol k n o w n as ne i ther loeali les. nor b l b o -

logical uni ts, nor on the basis ol what the b o u n d a r y between the ' l o w e r and u p p e r " 

l i l i a e l i a n was establ ished and w h i c h l i l boslra l i g r a p h i c a l uni ts or par i of t h e m are 

designated w i t h the term l i l i a e l i a n are m e n t i o n e d . 

I ' .slabl ishing ol l l ie s l r a l i g r a p h i c level of l l ie Ki issen l ieds base is of an e x t r a o r d i n a r y 

i m p o r t a n c e in the \ \ c s | Carpath ians. The Kiissen l ieds arc present in several tectonic 

no i ls and are l y i n g on f a c i a l l y largely d i f f e r e n t beds. In l l ie Choc nappe they are 

u n d e r l a i n hv l l ie Dachsle in l imestones or I l a i i p l d o l o m i l . in the Slurec nappe by the 

I l a u p l d o l o i n i l and in the K r í ž n a nappe and In some T a l r i c areas (Strážovská h o r n a t i n a 

M l s . ' by var iegated beds of the C a r p a t h i a n Keuper. T h e r e f o r e the quest ion is wel l -

chosen w h e t h e r in the g i v e n tectonic units the Ki isscn l ieds base are l y i n g al an equal 

or d i l f e r c n l s l r a l i g r a p h i c level. As for l l ie l i m e being there arc st i l l very l i t t le paleonlo-

logical dala for lis s o l u t i o n , we can so far Mutual ly corre late, o n l y the Kiissen l ieds 

I rou i lbe most invest igated areas, especial ly of the Choc nappe ( l o c a l i t y of l l y b e l and 

ol the K r í ž n a nappe ( ľ a l r a s . l i u ž h u c h y Mesozoic). 

,s ..Misikcllti p(/stli('rns(('iiii n. >p. w u n l r histicr in niel ircrci i imlcľ ľ l i i i l tschcn l.okali lälci 
der Sliiw.'ikei unii der Alpeii smvic vercinzcll a u d i im cihcrslcii Siwal gcf i indca" ' I I . K o 
z u r - l i . M e ľ k 1974 h. i>. 2/iS). 



188 DYSTKlCKt 

Kôssí'ii liľds oj the Clinč nappe. 11 ij l> e. 

The Kiisscn Beds exposed Ml the right bank of the Biely Vál) river south of the 
c o m m u n i t y of Hybe belong among these localities, which are mentioned nearly in 
every texthook or compilalory works as the only example of llie so called Kiisscn 
I'acics of the Rhaelian stage in the West Carpathian region. The Kiisscn Beds are 
formed by a complex of dark banked limestones with layers of dark marly shales 
and marls abi.nl 40—50 cm thick, which is found in the overlier of typical Dachslein 
limestones with megalodonls. We (In nol know the original overlier of the Kiisscn 
Beds from this locality. They arc intensely folded and their uppermost part (al the 
oulrrop) is in tectonic contact with the dolomite considered as I laupldolonul . I o 
reconstruct the original bed sequence of tcctonically so strongly affected beds is very 
difficult and imprecise. According to detailed lithological and paleonlological investiga­
tions 'nol finished yet) the bed sequence is from bottom to lop as billows (.1. M i ­
c h a I í k I!l7.">a. bj : 

1. I [auptdolomit. 
2. Dachslein l imestone: light-grey, compact, in places with gastropods and megalo-

diuils. 
.'!. lied marly limestone, grey organodelri lal limestone, limestone breccias. 
4. Light-coloured oolitic limestone with intercalations of light-grey limestone, 
.">. Dark oolitic limestone. 
I). Dark crinoidal and grey lumachelle limestones. 
7. Dark-grey fine-erinoidnl biosparitic limestones, 
5. d r e y coral limestone, 
!). Banks of grey organodelrilal biosparitic In biomicritic limestone. 

II). Bhylmical ly al lernaling dark marls and hanked organodelrilal limestones. 
As Kiisscn Beds we designate here the beds no. ň lo II). The fauna "typical lor the 

Kiisscn I'acics" l\V. C o o l e l 1917. M. K o c h a n o v a 1957) is mainly found in 
Ijcds no. (i In 10. The species lilmetavieula contorta (P o r t 1.) and Austrirhynchiii 
roniÍ!>mi ľ/, u g m.) present in il arc quite rare and found from the base of beds no. 
(i | „ ihe top of beds no. 10. The species O.vucolpella o.rycolpos iK m m r.) is mainly 
present in the higher pari of beds no. 10 .1. M i c h a I í k 1973 h) . Beside the fauna 
„f brachiopods and lamell ihranchs also Cephalopoda — Miaeliles cf. fhaelicus-
( C l a r k ) D. A n d r u s o v 1934) and so far unidentified nauliloids .1. M i c h a l i k 
107.'! a. bi were found, hrom the niicroľaiiiia of beds no. 10 foraminifers and oslracodes 
washed out from dark marls '.1. S a I a j - I). .1 e n d r e j á k o v á 1967 and from 
conodonls Spalliognalluts hemsteini M o s I 1 e r (.1. M i c h a 1 í k 107.'! a. p. 201 . '21 I 
arc mentioned. I lololhiirian seleriles ('without, determination of species (J. M i e h a l i k 
107:! b. II. K o z u r — B. M o c k 107.'! a)) arc also quoted. The conodonls PGondo-
Iľlln naviculíi H u e k r i e d e 'K. B u d ů r o v •- .1. P e v n ý 1070. p. 170) and 
Misilu'lla pustliľľiistľini K o z u ľ el M o c k (II. K o z u ľ — B. M o c k 1974 b ' are 
mentioned from "lbe Kiisscn Beds" bul il is nol known which pari of ihe beds no. 
5 In 10 is concerned. 

The views on (he age of ihe Kiisscn Beds of Ibis locality have agreed so far. 
Already their discoverer C. S I a c h c (1868) considered lbem as Kiisscn Beds with 
a Kiisscn I'acics and as such ones ihey have been accepted till now. A. Bhaelian age 
was generally ascribed In them and beginning with NY. C o e l e l (1916. 1017 they 
were also designated as "Rhael ian in Kiisscn I'acics". To ihe Bhaelian stage they were 
also assigned when this slage was defined by the Zone with Cliorisloceras marslu 

http://abi.nl
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I I . K (i z u ľ I!); I c. 19712 I) o n l y . T h e first change in i h e i r s l r a l i g r a p h i r ass ignmenl 

appeared o n l y a l t e r c o n o d o n l s l iad been f o u n d , w h i c h in I l ie sense of pnral lo l i/ .at ion 

•nl the / .mí ľ w i t h ( liorisloceras marshi w i t h the "C lonleul ' re ier l i e r e i c h " were nul 

o x p e c l e d in t h e m ( I I . K o z. u ľ 197 L c. 11. K o /. u ľ — 11. M o s I I c r I 972 K . Thero-

hn-ľ the f irsl f i n d of c o n o d o n l s . o r i g i n a l l y restr icted o n l y to the species PGoitdolella 
navicula I I n c k r i e d e. was rejected Mí. M o c k 1971. p. T.Vi : I I . K n z n r 1971 c. 

p. •">: I I . K n z u r — I I . M o s I I e i- 1972 1i. p. 797)) and p r a c t i c a l l y has heen rejected 

l i l i now ' I I . K o z u ľ — l í . M n e k 1974 b). also In spi le of l h a l the age of the 

Ki issen Beds near the e o i m n n n i l y of l l y b e is o lder than the / o n e w i t h (liorisloceras 
marshi. I'lie later f i n d of the species Spallioiiiiallins liernslcini M o s I I e r ( = Xco-
spalliodus liernslcini [\\ o s I. I e ľ) in W . C. S w e e I el a l . (1972), ( = Misiliclla liern­
slcini M o s I I e i" in I I . K o z u ľ — K. M o c k ( I 97n a)) nol o n l y conl ' inuei l 

ass ignment of the Ki issen l ieds f r o m this l o c a l i t y to the Seval ian Zone w i t h Rhalxlo-
reras suessi. V. K o I I á ľ o v á — A n d r u s o v o v á — .1. I! y s t r i c k ý I 1974) hni 

def ined the i r posi t ion w i t h i n this substage w i t h more precis ion In ihe '"Assemblage 

zone w i t h Spalliognalluis liernslcini = m i d d l e par i of ihe U p p e r Seval ian I I . K o-

z u r — R . M o c k 19;,'!. p. 10). K e c c n t l y ihe Kiissen l ieds near ihe c o m m u n i t y of l l y b e 

are placed lo Ihe l i h a e l i a n again isensu ihe /.one w i t h Rliaelavicula conlorla) and ihe 

age: " I uteres I n l e r r h a l " is ascribed lo t h e m , g i v i n g reasons lha l l l ie species Misiliclla 
poslliernsleini K o z u r el M o c k , an i n d e x species of the Zone w i t h Misiliclla 
poslliernsleini proseni also in the basal layers of the Kiissen l ieds of Ihe A lps, is f o u n d 

in I IK-m i l l . K o z u r — ľ,. M o c k 1971 b. p. 218). 

As il is lo be seen lbe v iews on lbe age of ihe Kiissen l ieds deduced f r o m ihe 

e o n o d o n l launa are v e r y c o n t r a d i c t o r y . There are m a n y obscur i t ies, m a i n l y because so 

far o n l y Ihe posi t ion of lbe beds c o n t a n i n g Spalliognallms liernslcini .1. M i e h a l í k 

197.'! a. b) has been k n o w n , c o n s e q u e n t l y of beds, in w h i c h a c c o r d i n g lo I I . K o z u r 

and K. M o c k i 197i! a. p. K) . . . " k o m n i l eine C o n o d o n l e n I l o l o l h u r i e n — Assozia l ion 

vor. wie sie ľ i i r die -hernslein i-Asseniblage-Zone charaeler is l isch is l . die sic.h in a m n i o -

n i l ľ i i ľ e i c b e n S c l i i c h l e u m i l (lem b i iheren Sevnl k o r r e l i e r e n lässl. aber nieinals z.Uľ 

O b o r g r c n z o des naeli A m n i len e i n g e s l u f l e n Seval rc ich l (daz.wischen liegl n o d i die 

p o s t - h e r n s t o i n i - ľ a m i a und ein conodonlenl ' re ier l ' e r e i e h " ) . 

I b e posi t ion of lbe beds w i l h Gondolella navicula I I u c k r i e d e as wel l as lbe 

posi t ion of lbe beds w i l h Misiliclln poslliernsleini K o z u r el M o c k is nol men­

t i o n e d . I h e re lat ion of ihe beds w i t h Ihe " C o n o d o n l e n I l o l o l h l i r i e n - A s s o z i a l ion-horn-

sleini-Asseinblage-Z.one" lo lbe beds c o n t a i n i n g Misiliclln poslliernsleini K o z u r el 

M o c k also r e m a i n e d u n c l a r i f i e d . In ihe lalesl w o r k in w h i c h ihe d e f i n i t i o n of ihe 

Assemblage-zone w i l h Misiliclln poslliernsleini is presented 111, K o z u r — \\. M o c k 

1974 b. p. 2 / i9) and ils representat ion in the Kiissen l ieds near ihe c o m m u n i t y of 

l l y b e slated the Asscniblage-zone-hernsle in i is nol m e n t i o n e d a n y more. A c c o r d i n g 

lo Ihe s l a l e m e n l of ihe named authors ". . . b isherige l i h i i l in t\,-y S l o w a k c i . . . b le ib l 

'•hatisch'" i l l . K o z u r — l i . M o c k 197'i b. p. 2' i l i il might be c •hided that ihe 

Asseniblage-zoi i i ' -hernsle in i . considered as a e o n o d o n l zone of ihe uppermost Seval ian 

( e q u i v a l o n l of ihe a m m o n i t e zone of the Cochloceras suessi. I I . K o z u r 197.'! I, 

P- lb) in ihe lalesl i n t e r p r e t a t i o n , is nol present In ihe Kiissen l ieds near ihe c o m ­

m u n i t y ol l l y b e . In Ibis case ihe " ( ' o n o d o i i l o n I l o l o l bu r ieu-Assozial i o n . wie sie fur 

die -hornsle in i-Assemhlnge-Zoi ie charaeler is l isch i s l " must necessarily be i d e n t i f i e d w i l h 

ihe Assemblage-zone w i l h Misiliclla poslliernsleini. 

I ' ro in a m o n g ihe w h o l e e o n o d o n l assemblage c h a r a c t e r i z i n g ihe Assemblage-zone 
w i l h Misiliclla poslliernsleini Ihe index species of ibis zone is m e n t i o n e d o n l v . T h i s 
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Bpcňos.1 — v „ , „ i : „ : i : ; i , T i v i jr-^^v;11;^:;!:; 
zone wilh MisiMla /ifr/i*leiiii (M. K o z u r - H. M » < k '•"'. '.'• ' ' . . . , „ . v • 
Z is,- dala on the occurrence of lbe Fauna, whirl, arc uncnnd, Uonnlly , ecessa > m 

slľíil igrap 
s ř e ; „ i K,,/, M ľ n M o c k is HOI mol 

,,v valuable than tlie rejected presence "I 

; ľ . 1 , , s lraligraphic ,,,,,,, or the , - , , - l u n . s p a c e s mcnLoned Iron, he K, ,ss n , I 
..... ,,..,.„ ' ,„ . „r Ihem can he excluded. Spalh,^w,hus hernslnm M . M l . . Mvhe. neither of ihem can ft. M o c k I974 a . for instance. 

= Misikclla hemsleini f.M o s t I e r) in I I . K o z u 
L m e n t i I to.ct.u-r with < ^ , « ^^ 
B i ™ 1 I L ; n U l o ( . k . . T : . , In the ease „f tbc K - s e n Beds fr t , 

_ i t . y of , . yhe . „ e , a c, • »< > - " l J " - - ' j ; , . " 

, • • r •, mrtnin h v e r ' h a n k ' or even of a whole complex. (.encrahzaUon 

^ a ľ c ľ d l d a . just applied here. > result in relevant errors ^ ^ ^ 
lion of beds \n example of il can jusl the Kossen Beds ol lh( W si t . u p a i n , , 

ľ,.' eneral.v included in the Zone with ConsLoceras man:„ on,ly he • 
which w 
at 

li,v VnhsK, Helá) or al a few localities conodonts were not lound HI Idem 
; ; : : ; . : : £ f ^ ' t ' c l m - i e r e d as a direct evi, . M h a , the conodonts had become 

P N l incl still before the Zone wilh rVmi-ía/urmi* i.mi-Wn (U. K o z u , I . M c. p. o >. 
o nodonts there are still always loo little reliable da,a winch could^enable 

u s t o d i v i d • range ^ g r a p h i c a l l y the K . s sen Beds "p recse ly . I,n, y and n n 

hi .uons lv - The less when the speck's \lmkclln ľns,!,rrnslrun K o z u , -I M o c 

si- >>>.•-»- Í H Ä riÄ '.w; • 
, | s o found in lbe /.one with ť n o m / o c m , * m«/-*/ii H.. M <> s J < " 

* » ' - ' « " » • - "•K-'"'•-- ' v . M " ' ^ . V";J; U . " i ,- , ; ; ;•,„, , . „.•,,„,,, ,„ >i, On the basis of ľoramnulers the Kossen beds 

l b tit in f k ̂ L», ^ « ^ ^ ^^XW ^ ^ «* ^™ ^ 
i a n" according 1«. lora,ninifers keep to the ternnnologv so far current 

f l „ literature. Ass.gnmen, of the Kossen Beds near lbe c m — I v 
used in C.arpalh, siiľied l)V the absence of the zone will, I nasina 
» M I > l - . ' " ' l " - '•» ' » ' ^ ' , h

( c n a n d t h e n a l s o b y A . r . a ž d z i c k M U . V , , 
, ' ' . ' ' : : , - n r : : ' ' , , ; --Kp I ' Uhae.n,,,--. U h a s no, , n considered whether th,s 

v ' ' e l I the lacies. The fnraminifers described so far come Iron, a 
" 1 ) S ( , n " , ,1 S - , l i i - U I e n d r e j a k o v á If)fi7). On lbe 
w , , s h i 7 ' ľ ' " , h, " " ' T " ľ ľ ,1 B v s ,. e k - O . . l c n d r e j á k o v á . in presri „íl,,.,. | , a n ( | . we ha\c lound oul U. I > \ M ' 
thai lbe assemblage of ľorainini ľ,.,-s ..h-o-icleriziiv the "/.one with Triasiim hcmlkeni • ihia<vc ol lorauniuleis ( I M I . I I I I M / . I I I - im 
, ( , „ „ . , .„„„,„,„ : , , , , , , „ „ „f the species Glanw.„Mla /ne,//,. G/o».™;»_re//«^fcorn^ 
and Tn„,-m„ /.„,.//.r»í is l — e n , already in the basal hanks of the Kossen tSeds U . c . 

in beds no. 5. on p. IS8) 
and even also in ihe banks of the Dachslein limestone will, 

IMonls underlying ihem. In ihe sense of the foraminifer division ol the ..fthne-

l ian" near l lybc Ihe "Lower miacl ian l\ 
-l ,,,,<-,- fthaelian zone will, Triasina haiillicni 

So as ihe firsl occurrence of tin 
befiiuninf: i)ľ ihe "1 p | 
rclln jricdli and Clomiisi 

iisscn Beds are the direel overlier ol tne 

ocunv,,,-, species Triasina hanthem does no, s,,u,ly the 
- l | ) p , , . Hhae l ian" . so also ihe firsl occurrence of the speces (.lomos ,,-
ClLosnirella pokomni cannot be consklered as ihe h r g . n m n p ol ihe 
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" L o w e r I í 11; 11 • 11; u i . ľ h e n n s e l oľ tlie m e n t i o n e d s p e c i e s in tlie Ki i s sen R o d s of llio 

l a l r a s is c a u s e d b y ;i s u d d e n c h a n g e ol l ac ies (in Ihe n n d e ľ l i c ľ oľ llie Kí i s sen R e d s 

i h e C a r p a t h i a n K e u p e r is p r e s e n t ) , whi l s t in I he. c a s e of I h e Ki i s sen R e d s n e a r l l y h e . 

t h e y s la r l lo a p p e a l - a l r e a d y in i h e D a e h s l e i n l i n i e s l o n e s . l '.ven Ihe locus l y p i c u s of 

i h e s p e c i e s (lloimispirella pokanil/i (S a I a j) is f o u n d in Mie D a e h s l e i n l i n i e s l o n e s in 

I h e r a i l w a y - c u t . t h u s al t h e lefl h a n k of t h e Rioly Váh r i v e r hi . S a l a j I01Í7. p . 128. 

in ,1. S a I a j — A. R i o l y — .1. R y s I r i e k ý I 9 6 7 ) . 

I h e l o r a m i n i l e r e s a r e l l ius (al leasl a c c o r d i n g ; to i h e p r o s e u l - d a y s l a l e of k n o w l e d g e 

i i n s i i i l a h l e not o n l y for a m o r e d e t a i l e d d i v i s i o n oľ t h e Ki i s sen R e d s hut a l s o for i h e 

d i v i s i o n el t h e R h a e l i a n s t a g e t s e n s u t h e / .one will] Rliaclaviniltt ľtinloľla). I ' a r a l l e l i z a -

l ion ol t h e e o n o d o n l z o n e w i t h Misiliclln postlicrnsleini a n d of t h e f o r a m i n i f e r z o n e 

w i t h (Uomo.spirclla jririlli — (ilonio.spiľľlla pabtiriuji I I I . K o z u r — I ' . M o c k IÍIT'i h. 

p . 2 /i9J is not l i l t i n g a c c o r d i n g In I h e m e n t i o n e d c o n d i t i o n in t h e h e d s c i p i e n c e , 

( J e p h i d o p o d s a r e o n l y s e l d o m p r e s e n t in t h e Ki i s sen R e d s . T h e s p e c i m e n of i h e 

ľiliaetitľs c/, ľhiíľticiis ( M a r k f o u n d a l o n g e r l i m e a g o ( I ) . A n d r u s o v I 0 . 2 T . 

o r i g i n á l i ) ' c o n s i d e r e d as a s p e c i e s of i h e l i h a e l i a n s t a g e , h a s t u r n e d out as a s p e c i e s 

c h a r a c t e r i s t i c for i h e / . o n e w i t h Pilialxlocertis snesši ( ' "Rereicl i 111 — 1 \ . Z o n e " . .1. \\ i o li­

m a n n 1072. p . ( iď!) i d l e r a r e v i s i o n of t h e s l r a l i g r a p h i c d i v i s i o n oľ I h e X l a n i b a c h 

R e d s , t h u s ol a z o n e , w h i c h c o r r e s p o n d s lo I h e s u h s l a g e S e v a l i a n in t h e s e n s e oľ t h e 

o r l h o s l r a l i g r a p l l i e sca le oľ K. T . T o z e r l l ! ) ( ) 7 l a n d a c c o r d i n g lo t h e p r o p o s a l of t h e 

i lei i n it ion o ľ i h e l i h a e l i a n s I a g e oľ .1. \Y i o d m a n n I. c.) i I s h o u l d c o r r e s p o n d to t h e 

m i d d l e par t oľ Ihe l i h a e l i a n s l a g e . T h i s w a s a l so t h e r e a s o n w h y t h e Ki i s sen 

R e d s ol th i s l o c a l i t y h a v e boon a s s i g n e d lo i h e / o n e w i t h lihabtlorcrtis siicxsi cor­

r e s p o n d i n g to t h e S e v a l i a n s u h s l a g e (Y. K o l l á r o v ; ! — A n d ľ u s o v o v á — .1. 

R y s t r i c k ý 197 a . 

As il w a s a l r e a d y m e n t i o n e d , i h e i i n d e r l i e r oľ i h e Ki i s sen R e d s n e a r i h e c o m m u n i t y 

ol l l y h e a r e Ihe D a e h s l e i n l i n i e s l o n e s w i t h h a n k s c o n t a i n i n g n i e g a l o d o n l s in m a s s 

o c c u r r e n c e in p l a c e s . I he s t r n l i g r a p h i c level oľ t h e s e l i m e s t o n e s h a s not b e e n s u f f i c i e n t l y 

e loarei l u p so far. H. K e l t n e r ( I 0 2 7 . p . I I 1 a n d .1. K o u I e k I I 0 2 7 . p . á I c o n s i d e r i n g 

t h e Kiissen R e d s o n l y as a n i n t e r c a l a t i o n in I h e D a e h s l e i n l i n i e s l o n e s . a s c r i b e d 

a R h a e l i a n a g e lo l b e m . M. M a h o ľ IO(iV a n d A. R i o l y ( K M ) , p. 12!) he ld i h e 

s a m e o p i n i o n . In o r d e r lo c o n f i r m i h e R h a e l i a n a g e oľ i h e D a e h s l e i n l i n i e s l o n e s . 

a launa with Zľillľľiii elliplica (Z u g m.), \uslrirli i/ndiia ľomigem V. u g m . , ľlaai-
nopsis alpina \\ i n k k). Plamnopsis intnsslriata K m m r.) is mentioned (M. M a h e ľ 
KHi'i. p. S!). M. M a h e ľ — M. K o ľ h a n o v á KKiá. p. (iól I. t h u s s p e c i e s p r o s e n i in 

i h e / o n e will] Miabrioceras suessi ( M . ľ I r i c h s 1 0 7 2 . T h e r e l a t i o n oľ t h e D a e h s l e i n 

l i n i e s l o n e s lo t h e K i i s s e n R e d s , h o w e v e r , is not so c l e a r lha l t h e Ki i s sen R e d s c o u l d 

he c o n s i d e r e d as a l a r g e r l e n l i e l e w i t h i n t h e D a e h s l e i n l i m e s t o n e o n l y . K v e r y w h e r e , 

as l a r as v i s ib le al t h e o u t c r o p s , t h e Ki i s sen \lrt\> a r e a l w a y s o v e r l y i n g t h e D a e h s l e i n 

l i n i e s l o n e s a n d we c o u l d not c o n f i r m a l a t e r a l t r a n s i t i o n or w e d g i n g oľ t h e s e b e d s i n t o 

t h e D a e h s l e i n l i n i e s l o n e s . I ' n f o r l u n n l o l y . a l so in this c a s e i h e p l a c e of Ihe first find 

ol t h e m e n t i o n e d l a u n a is not i n d i c a t e d w i t h m o r e p r e c i s i o n . If il c o n i e s f r o m l ighl-

e o l o u r e d a n d l i g h t - g r e y b r e c e i a l e d ( p i n k s p o i l e d ) l i n i e s l o n e s n e a r i h e e a s t e r n b o r d e r 

ol t h e Ki i s sen R e d s , w h a t is most p r o b a b l e . Mien i h e D a e h s l e i n l i n i e s l o n e s a r e con­

c e r n e d , w h i c h a r e s e p a r a t e d f rom i h e Ki i s sen R e d s b y a t r a n s v e r s a l ľaul l . 

ľ m m t h e n u c r o l a u n a ol t h e D a e h s l e i n l i n i e s l o n e s we k n o w n i a i n l v fora mill il'ers 

so I ill'. I h e s e . as a l r e a d y m e n t i o n e d , a r e r e p r e s e n l e d b y an a s s e m b l a g e c h a r a c t e r i s t i c 

for t h e " / o n e w i t h Tľiasina lianlht-ni" I s e n s u .1. S a I a j KKiO. A. ('• a ž d z i c k i I 0 7 T . 

I h e Ki i s sen R e d s oľ i h e C h o ô n a p p e n e a r l b e co m m u n i I y oľ 11 y bo c a n be u n a m b i g u o u s l y 
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assigned slraligraphicallv U» ll.r "Lower Rhae l ian" neither l.y aid ol rorammdors . nor 
b y aid of conodonts from llic Zone will) MisiLclla posthernslenu. So far one can be 
based only on ll.c species Wiflelites r/. rJineti«i» C l a r k ) , indiealmg the possibility 
, 0[ 1 |,,,i|. competence lo llic Zone with Rhabdoceras snc.s-.s-/. 

Kiissen Beds oj íhe Krížna nappe 

( „ l i k e llic Lessen Beds of llic Choc nappe are lliosc of llic Krížna nappe always llic 
direct overliei- of variegated shales and sandstones of the Carpathian Iveupcr. In llic 
most area of the extension of this leclonic unit, beside common "typical Rhaelian 
fossils (as such niainlv Rhaelina gregaria IS u e s s ) . Rliaetavinda contorla l l ' o r t l . 
arc considered), no oilier fossils have been found in tliem. The slraligraphic oncnla l ion 
is therefore mosllv verv difficult and as I have already menlioned. llic ahsence ol 
conodonls cannot he considered as an evidence thai en bloc ihey arc equivalent I" 
111,. Zone with Chorisloceras marshi. thus lo the Rhaelian slage (sensu I-.. I. 1 o z e r 

1967). „ . . , 
In Ihc Kri/.na nappe of llic Talras and ihe so called Ružbachy Mesozoic (or also 

in the mountains of l l u m c n s k c pohorie), however, hanks of limestones with mcgalo-
donts arc found in the Kiisscn Beds, nol taken into consideration in then- up to present 
s lral igraphic valuali r llicir s lraligraphic value was subordinate to the "foramimfer 
zones 7 ' (A. G a ž d z i c k i 1974). In tlie Tatry and the Ružbachy Mesozoic tlie Kossen 
Beds we're considered as the only representative of llic I'diaclian stage (sensu i h c Z o n c 
with Rluietavicnh, conlorta) and in ibis sense also their division into llic "Lower and 
-Upper-' I'diaclian was understood ÍA. C a ž d z i c k i 1974). As I a lready mentioned, 
llio division of the " R h a e l i a n " into the ľnraminiľcr "zones '" : "Zone will, GlomosptrcUa 
jriedli and Glonwspireiia pokornyi". which has to correspond lo llic "Lower Rhael ian ' . 
and the "Zone with Triasina hantkenr. which has lo represe,U llic "1 pper I'diaclian . 
al most iniiv he considered as an al lcmpl for a more detailed division of the Kiisscn 
Beds, which ended unsuccessfully. It has namely nol been known whether the base 
of the Kiisscn Beds is at the same slraligraphic level here as that in llic Alps and 
whether boll, ammoni te zones arc present in lbem -- ll.c Zone will, Wmhdoceras 
snesši and the Zone will. Chorisloceras marshi as il is llic case in llic Alps, or only 
,,,„. „f duMii. I have also menlioned lhal Triasina liantkeni M a j z o n is found near 
•the emnmuni ly of l lvbc in basal banks of llic Kiisscn Beds and in the Dachslein 
linieslones underlying lbem. We also know ibis species Iron, ihc Dachslein limestones 
with megalodonls. which in ll.c Strážov nappe of ihc Male Karpaly Mis. (partial n a p p e 
„f Havranica) arc ll.c undcrlier of grey linieslones containing a "I'diaclian fauna 
(M. K o c h a n o v a 19(37. p. 12. localities no. I I . 12. 13; M. M a b e l L967. p. 9/). 
As the species Triasina hantkeni is nol an index species, even nol for llic Rhael ian 
stage sensu the Zone with Rliaelavicula contorla 'according lo K. \ e g h — N e u ­
b r á n i 1.972. p. 120 il is present in llic Norian as well as I'diaclian stage), no im­
portance ol' an index lossil for ll.c " U p p e r I'diaclian" can be ascribed lo ,1. 

Kor valuation of lbe slraligraphic level ol ihc Kiisscn Beds base llius megalodonls 
, , , „ „ . into consideration. In llic area ol llic Talras llic following species have been 
lo,,,.,I: Conchodon injraliassicns S l o p , , . . Conchodon goeteli G a ž d z , Rhactomegalo-

.d„n incisns ( F r e e h ) . Riuielomegalodon lalricus G a ž d ž. (A. C a ž d z i c k i 19/4) 
and In ll.c Ružbachy Mesozoic only Conchodon infraliassicus S t o p p.) 'M. K o c h a -
„ o s- ;'. I9(>7. p. 77 sub Megalodon (Li/eodiis) eor (Seharf.)) According lo VY. C, o c i c i 

| , | | 7 ) and A. C a ž d z i c k i ľ 1974) lbe megalodonls of ihc mentioned genera start lo 
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ľDľainiiiiľľľcs of llic Daclisli 'in l imestones ami Kossrn IMMIS near llie r o i m u u n i l y of l l y b u 

Kiiss. Beds 

According m : SAT.AJ, .1. - J E N D R E J A K O V Á , 
(). (I!)fi7 . SALAJ. .1. L9G7 in SALAJ, J . -
B I E L Y . A. - B Y S T R I C K Ý , J . 1967), J E N D R E ­
J A K O V Á . O. 1974 fin BYSTRTCKY. J., JEiY-

D R E J A K O Y A , 0 . . in press) 

[ I y p e r a m i n a stabil is l\ I! IST.-T( 11.1.. 

N o d o s a r i a apl i le i locula a lgabra K R I S T . - T O L L . 

Xodosar ia p i r i f o r m i s T E R Q . 

Uenla l ina obsolela S C I I W A G E B 

M a r g u l i n a solida TKIIU. 

I .cnl i ru l iua po lygonaia I 'RAYKE) 

Aslacolus u i a n u l i n a in fonnis S I J I W A G E R 

Aslacolus p r d i a c a T A i T A X ) 

Asliicolus inoisila (TERQ.) 

Kalsopalnuil la all', a r ignola Klí 1ST.-TOLL. 

r ' rondicu lar ia rbael ica KR IST.-Tl H.I.. 

Leul icul iua s u b q u a d r a l a (TERQ.) 

Austrocoloiniii nmrsbal i O B E R l f . 

l-rondicii laria gerkei K R I S T . - T O L L . 

M a r g i n u l i n a solida T E R Q . 

I i lomospira sp, 

Clomospi fc l la 1'ricdli K R I S T . - T O L L 

(l loinospircl la p o k o n i y i SALAJ) 

l i ivo lut ina s inuosn s inunsa (WEYXSCTI.) 

InvoluUna s inuosa pragsoides ( O B E R H . ) 

l i ivo lut ina sinuosn o b e r h a u s e r i 'SALAJ) 

Invobi i i i ia lenuis i KR1STAX) 

Involuliiii i impressa K R I S T . - T O L L . 

Invohitiii i i m i n u l a K0E1LY-ZAX.X. 

[ n v o l u l i n a luniidn K R I S T . - T O L L . 

I n \ r >l u 111 I;I c o m m u n i s K l i l S T A X 

Xodosar ia o n l i n a l a TRTFAYOYA 

I )|)h I li:i I m i l l i u m l i ' i n d i c i i m K l i l S T A X 

ľ l a n i i n v o l u l a doflcxa LEľSCIUXER 

T m c b o l i u a p c r m o d i s c n i d e s O B K R H . 

Tľocbol iua a n n a OBKRI I. 

ľ o l y p a n i n i i n a sp. 

Tľiasina l ianlkeni MA.IZOX' 

Tľiasina nrf. l ianlkeni MA.I7.IJX 

Tľiasina nbcr l iauscr i Kl ll-.l I X-/.A \ \ cl 
B R O X X . 1 

+ 
+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ + 

+ 

+ 
+ + 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

X..i,'1 SALAJ. .1. 1907 in SAI.A.I. .1. - M KLY. A. - I! > S 1 
MA.IZOX, see SAI.A.I. .1. 1971 - VI. Conirr. Africiiin de 

RICKY. 
Micmp; 

.1. sni, 
Iŕoulol ' 

Tľiasin 
i!íii>. Ti 

haní k m i 
lis 197', . 
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appear already in banks almost al the Las.' of the Kiissen Bods and are also found at 
thci,. top. Thus ihov include both "fornminifor zmirs of the Bhaelian . 

Mo-alodonls of liie genera Conchodon and R/wetome.gíi/or/oii, however, are charac­
teristic lor the uppermost pari of the Bhaetinn stage of the Southern Alps (A A I l a s i-
,, ., x |()(i') p : - p | . -/.oiio IV — Assemblage zone with Conchodon. Mcgnlodoii . ol 
,1,',. Hungar ian Midinounlains (K. V ó g h - N e u b r a n í L972. p. LIB) and of the 
kaslern Vlps II. Z a p ľ o I W i . p. 2S3 . I think, we do not make a groat mistake il we 
shall parallelize the Kossen Beds of the Tatras and the Ružbachy Mosozoic. containing 
hanks with those mogalodonls. with the uppermost Bhaetian of the mentioned regions. 
Whether we n.av ascribe this s lraligraphic level to the Kiissen Beds of the whole kri/.na 
„„,,,„. . eannol he said so far. Assignment of the Kiissen Beds to the "l ppor Rhaelian 
(approximalolv to the /.one with Choristoceras marshi) is probable, also heeause in the 
uppermost part of the Carpathian Keuper, thus in the direct underher ol the Kossen 
Beds. M. L i m a n o w s k i (190.'!. p. 172-1!).",' found a macrollora. which is supposed 
,,, 1„. identical with the macroflora of the T o m a n o w a Beds. According to M. B a c i-
b o r s k i 1891 the macroflora of the Tomanowa Beds is considered as -Lower 
I'diaelian" (sensu the Zone with RhtifKivicula conlorla). 

Conclusions 

The term " R h a e l i a n " as a term of ehronoslra l igraphir category cannot he used as 
., „.,,,„. of a l i lhostraligraphir unit. 1 suggest to term the complex designated by I). 
S , , , , . (•|S5<)1)1 as -dark to black facies of Kossen Beds" (including the Swabian. 

S u e s s in ľ., S u e M o j s i 

c. and 
ieds 

Carpathian and Kossen ľaeics in the sensu t 
s o v i e s IR(>8)l. as Kiissen Beds. 

The slral igraphic level of the Kiissen Beds base is not possible to establish lor the 
l i , m , being neither according to foraminifers. nor according to conodonls. The species 
Triaximi Iwnlkeni M a j /. o n index species of the -/.one will, ľnasum hanlken, 
sensu ,1. S a l a.j (I9(>9 and A. C a z d x i c k i 197V is not only restricted In the 
higher part of the Kiissen Beds - " ľ p p e r Bhae l ian" sensu .1. S a l a 
\ (', a/, d z i c k i [I. c.n but also found in the direct underlie! ' ol the Kiissen 

(p'rohablv Sevalian to Middle Xorian). The species Misikella poslhernsteini K o z u r 
e| M o c k as the onlv cnnodonl species representing the Zoiu with Misikella posl-
hcrnsU'ini in the Kossen Beds near the communi ty of l lybe cannot be considered as 
a convincing evidence of their age: - I n t e r e s ľ n t e r r h ä f since this spe.aes is known 
also from the / o n e with Misikella hemsleini ( - uppermost Sevalian. sensu II. K o z u r 
|()7;5 1)) also from the / o n e with Cliorisloeeras marshi. We suppose, however, that the 
Kiissen Beds near lb.' communi ly of l lybe started earlier (as early as the / o n e will. 
lihahdoceras snesši) than the Kiissen Bods of the Krížna nappe in the ľalras (nearly 

l l s late as the / o n e will. Cliorisloeeras marshi). Whether those differences in the 
slral igraphic level of the Kiissen Beds base correspond to the individual facial areas 
,,[• ||,',. I p p e r Triassic i. e. to the tectonic units ' or are a local phenomenon resulting 
[Von, |he morphology of the area before the sedimentation of the Kiissen Beds will be 
shown will, further slraligraphic investigation. 

ľranslatcd liv .1. PEVNÝ. 
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