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Abstract. Corre la t ion between Lower Kimmeridgian marly Lacu-
nosamergel Format ion o f Swabia and the l imes tone-dominated Arzberg 
Formation of Franconia was recent ly carried out successfully. C o r r c -
lanon difficulties in the past were encoun te red in the Hypselocyclum 
Zone and in the Divisum Z o n e ( " B a l d c r u m - B a n k " ) . Base and top o f 
the Hypselocyclum Zone , sensu At rops : the Hippolytense S u b z o n e and 
Perayensis horizon respectively, were corre la ted with numerous finds 
of Cymaceras guembeli ( O p p e l ) on the base, and Ardescia perayensis 
Atrops on the top throughout Franconia and Swabia. 

For the first t ime several Aspidoceras (Pseudbimalayites) uhlandi 
(Oppel) were found in the Swabian Alb above the "Ba lde rum-Bank" . 
These finds help to co r rec t mis in terpre ta t ions based on the presumed 
limited vertical range of A. uhlandi in Swabia and the lack o f finds o f 
Idocems baldermn ( O p p e l ) in some sec t ions o f S Franconia . Now, the 
widened range of Aspidoceras (P.) uhlandi allows long-dis tance corre la
tion with the Western Medi ter ranean D o m a i n sensu O l o r i z . 

Riassunto. La cor re laz ionc tra la F o r m a z i o n e marnosa di Lacu-
nosamcrgel del Kimmer idg iano inferiore della Svevia e la F o r m a z i o 
ne calearea di Arzberg della Franconia e stata r ecen temen te effe t tuaia 
con suecesso. Le passate difficolta di cor re laz ionc crano state incon-
traie nellj Zona ad Hypse locyc lum e nella Z o n a a Div isum ( " B a n c o a 
Balderum"). La base e la sommi ta della Z o n a ad H y p s e l o c y c l u m , sen
su Atrops: nspet t ivamente la S o t t o z o n a ad Hippo ly t ense c Por i zzon te 
i Perayensis, erano correlat i con numerosi r i t rovamenti di Cymaceras 
guembeli (Oppel) alia base, cd Ardescia perayensis At rops alia sommi t a 
atiraverso tuna la Franconia e la Svevia. 

Per la prima volta molt i Aspidoceras (Pseudbimalayites) uhlandi 
(Oppel) sono stati trovati ne l l 'Alb Svevo sopra al " B a n c o a Balderum". 
Quest! ritrovamenti aiutano a correggere le interpretazioni basate sulla 
presimta distribuzione verticale l imitata di A uhlandi in Svevia c sulla 
mancanza di r i trovamenti di Idoccras balderum ( O p p e l ) in alcune sc-
zioni della Franconia meridionale. O r a , la piii ampia d is t r ibuzione di 
Aspidoceras (P) uhlandi pe rmct t e correlazioni a lunga distanza con il 
Dominic Mediterraneo O c c i d c n t a l e sensu O l o r i z . 

Introduction 

T h e U p p e r J u r a s s i c r ocks o f the Swabian A l b and the 

F r a n c o n i a n A l b covers an area o f abou t 4 0 0 k m in length 

and averages 3 0 - 4 0 k m in width in S G e r m a n y (Fig . 1 ) . B o t h 

reg ions are geographica l ly divided in th ree parts each. T h e 

Swabian A l b in a Wes te rn , Cen t r a l and Eas te rn and the Fran

con ian A l b in a N o r t h e n , C e n t r a l and S o u t h e r n A l b (Fig . 

1 ) . In recen t years the depos i t s o f the L o w e r Kimmer idg ian , 

Q u e n s t e d t ' s "Weiss jura y", n o w renamed in Swabia as " L a -

c u n o s a m e r g e l - F o r m a t i o n " ( L m - F m ) , were studied in m o r e 

than 7 0 ou t c rops and quarries o f the two ne ighbour ing Albs . 

A large n u m b e r o f s ec t i ons were r ecorded , accompan ied 

wi th a b e d - b y - b e d c o l l e c t i o n o f a m m o n i t e s . T h e s tudy was 

carried ou t in the so called " B a n k f a z i e s " , no t in the si l iceous 

s p o n g e facies. S o m e o f the results will be presen ted herein . 

L o w e r K i m m e r i d g i a n r o c k s o f t h e L a c u n o s a m e r g e l -

F o r m a t i o n o f t h e S w a b i a n A l b vary in t h i c k n e s s f r o m ap-

p r o x . 2 0 m t o 7 0 m. I n t h e C e n t r a l S w a b i a n A l b t h i c k 

ness is h i g h e s t , w h e r e a s in t h e W A l b m e r e l y 2 0 m and in 

t h e E S w a b i a n A l b 3 5 m are r e c o r d e d . T h e s e b e d s c o n s i s t 

m a i n l y o f m a r l s t o n e s w i t h i n t e r c a l a t e d m a r l y l i m e s t o n e s , 

s l igh t ly nodular , and a few b e d s e t s o f m o r e dense ly packed 

l i m e s t o n e s ( G e y e r & G w i n n e r 1 9 8 4 ) . 

L o w e r K i m m e r i d g i a n r o c k s o f t h e F r a n c o n i a n A l b , 

t he re ca l led " M a l m y", m o u n t up t o a m a x i m u m o f approx . 

3 0 - 3 5 ( 4 0 ) m in t h e N A l b , w h e r e m a r l y facies d o m i n a t e s . 

F a z i e s and its s t a c k i n g p a t t e r n are s im i l a r t o t h o s e in t h e 

S w a b i a n A l b . A n even f u r t h e r i n c r e a s e in t h i c k n e s s in 

t h e " D o r n i g - F o r m a t i o n " , o f t h e n o r t h e r n m o s t F r a n c o 

nian A l b , is doub t fu l and , unt i l now, n o t wel l d o c u m e n t e d 

( H e g e n b e r g e r & S c h i r m e r 1 9 6 7 ; F r e y b e r g 1 9 6 7 ) . 
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w SA Wesletn Swabian Alb 
C SA Central Swjbian Alb 
E SA Easlem Swabran Alb 

N FA Northern Franconiop AJb 
C FA Central Froncbnian Alb 
S FA Southern Fronconlan Alb 

Southwest Germany: 
SwablanAlb and Franconlan Alb 

I : ig. 1 - Uppe r Jurass ic outcrops o( 

the Swabian and Franconian 

A l b . L o c a t i o n map-under

lined outcrops are mentioned 

in the text . D o t t e d lines mark 

geographic boundaries. 

A m a j o r c h a n g e o f facies o c c u r s in t h e C e n t r a l and 

S F r a n c o n i a n A l b . S e d i m e n t a r y r o c k c o n s i s t s m a i n l y o f 

t h i c k l y bedded l i m e s t o n e s , s l igh t ly marly, w i th e i t he r th in 

ly i n t e r ca l a t ed o r c o m p l e t e l y m i s s i n g m a r l s t o n e s . T h e s e 

ries o f e v e n l y b e d d e d l i m e s t o n e s c o v e r s vast areas . I t can 

be t r aced o v e r t ens o f k i l o m e t r e s w i t h o u t m u c h c h a n g i n g 

its facies o r t h i c k n e s s . T h e s e l i m e s t o n e s e c t i o n s are i n t e r 

rup ted at t h e base b y t h e marly, 4 - 5 m t h i c k " P l a t y n o t a -

M e r g e l " , and in t h e u p p e r th i rd b y t h e i n t e r ca l a t ed " C r u s -

s o l i e n s i s - M e r g e l " , m e a s u r i n g 1-2 m ( F i g . 2 ) . T h i c k n e s s in 

t h e S A l b r eaches up t o a p p r o x . 2 8 - 3 2 m , w h e r e a s in t h e 

C e n t r a l F r a n c o n i a n A l b t h i c k n e s s o f t h e M a l m y averages 

~ 3 - 5 m less ; it m a y even b e r e d u c e d b e l o w 2 0 m ( K a u l i c h 

et al. 2 0 0 0 ; M e y e r & S c h m i d t - K a l e r 1 9 9 2 , 1 9 9 5 ) . 

d o m i n a t e d s e c t i o n has a thick

n e s s o f a p p r o x . 5 4 - 5 6 m (Fig. 

2 ) . A b o u t 12 m o f t h e upper

m o s t s e c t i o n is supplemented 

b y a par t ia l s e c t i o n o f a nearby 

o u t c r o p o p p o s i t e t h e village of 

D r a c k e n s t e i n , b e c a u s e at the 

H a u s e n e r W a n d th i s upper re

g i o n is e i t h e r n o t e x p o s e d or 

c o n s i s t s o f s p o n g i o l i t h i c lime

s t o n e s . T h e s t a c k i n g pat tern of 

th i s s t r a t o t y p e s e c t i o n houses a 

se r i e s o f b e d s , b e d s e t s and para-

s e q u e n c e s , w h i c h r e f l ec t most 

l i k e l y c l i m a t i c c h a n g e s ("Mi-

l a n k o v i t c h - c y c l e s " ) . T h e s e "Sed

i m e n t a r y C y c l e s " ( " S C " ) allowa 

de ta i l ed s u b d i v i s i o n , he lp ing to 

i m p r o v e r e s o l u t i o n o f t h e litho-

l o g i c a l f r a m e w o r k ( F i g . 2 ) . 

F o r m e r l i t ho log ica l frame

w o r k s , i n t r o d u c e d b y A l d i n g e r ( 1 9 4 5 ) and G e y e r (1961a), 

are a l so s h o w n in F i g . 2 . T h e i r r e s o l u t i o n a l lows a rough 

o r i e n t a t i o n in t h e field, bu t is n o t h igh e n o u g h for detailed 

c o r r e l a t i o n s . In fac t , t he i r subd iv i s ion c e n t e r e d around 

t h r e e m a j o r l i m e s t o n e - d o m i n a t e d " S C " , s u c h as "y lk", 

"y 3 k " and "y 3 b " ( sensu G e y e r ) . T h e cen t ra l , mar ly domi

n a t e d par t (y 3 o f A l d i n g e r ) , r e p r e s e n t i n g a b o u t 5 0 % of 

the to t a l t h i c k n e s s o f t h e s e c t i o n , was regarded as not di

v is ib le b y t h e s e a u t h o r s . T h i s m e a n s tha t t h e upper half 

o f the Platynota Z o n e plus the en t i r e Hypselocyclum Zone 

had n o " b e n c h m a r k s " . A m m o n i t e s c o l l e c t e d in these beds 

Reference section for the Lacunosamergel Formation 
(Lm-Fm) of the Swabian Alb 

A r e f e r e n c e s e c t i o n f o r t h e L m - F m has b e e n e s 

t a b l i s h e d in t h e C e n t r a l S w a b i a n A l b , at t h e " H a u s e n e r 

W a n d " , n e a r b y H a u s e n ( S c h i c k 1 9 9 6 ) . T h i s m a r l s t o n e -

l'ig. 2 - Comple t e Lower Kimmeridgian sections o f Arzberg, (S Fran

conian Alb) and Hausen, (Central Swabian A l b ) , showing the 

different zonal schemes , l i thological subdivisions and sedi

mentary cycles o f Aldinger ( 1 9 4 5 ) , Atrops ( 1 9 8 2 ) , Geyer 

( 1 9 6 1 a ) , Schick ( 1 9 9 6 ) , Schmid t -Ka le r ( 1 9 6 2 ) , Zeiss (1977). 
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have had no " h o m e address" , t hey c o u l d no t be t raced b a c k 

t o a ce r t a in b e d s c t , b e c a u s e n o h t h o l o g i c a l subd iv i s ion e x 

is ted. T h i s d e f i c i e n c y d o c s n o t ex i s t any m o r e t h a n k s t o 

the n e w subd iv i s ion . M o s t o f t h e s e S e d i m e n t a r y C y c l e s 

can be f o l l o w e d and c o r r e l a t e d t h r o u g h o u t t h e Swab ian 

and N F r a n c o n i a n A l b f r o m t h e H y p s e l o c y c l u m Z o n e o n 

upward ( F i g . 2 ) . S o m e f l o o d i n g su r faces , e.g. s u c h as t h e 

o n e a top the pa ra sequence "y 3 k " , a l low even l o n g - d i s t a n c e 

c o r r e l a t i o n s , b e y o n d Swab ian and F r a n c o n i a n A l b and b e 

y o n d the ad jacen t N S w i t z e r l a n d , d o w n t o t h e o u t c r o p s 

o f the A r d e c h e r eg ion in S F F r a n c e . 

S w a b i a n and F r a n c o n i a n A l b . In t h e f i rs t p l ace it wa 

an a t t e m p t t o c o m b i n e l i t h o - and b i o s t r a t i g r a p h i c as 

p e c t s . T h e p r o b l e m was tha t t h e l i t h o f a c i e s o f t h e C e n 

tral S w a b i a n A l b , w h e r e th i s s c h e m e was e s t a b l i s h e d , l 

e n t i r e l y d i f f e r e n t f r o m t h a t in t h e C e n t r a l and S F ran 

c o n i a n A l b ( s e e a b o v e ) . T h i s m e a n s tha t o n l y t h e tw i 

c a l c a r e o u s s e d i m e n t a r y c y c l e s o f y l k and y 3 k c o u l d b 

c o r r e l a t e d . A s a r e su l t , t h e h t h o l o g i c a l c o n c e p t o f G e y 

e r ' s s c h e m e was h e n c e n o t s u i t a b l e for t h e a p p h c a t i o : 

f o r m o s t o f t h e F r a n c o n i a n L o w e r K i m m e r i d g i a n de 

p o s i t s — a n d l i k e w i s e f o r t h e w e s t e r n m o s t par t o f th 

S w a b i a n A l b t o o . 

Historical aspects of the recent zonal schemes 

T h e z o n a l s c h e m e o f t h e L o w e r K i m m e r i d g i a n , 

n o w a d a y s in use as a s t a n d a r d z o n a t i o n o f t h e S u b m e 

d i t e r r a n e a n D o m a i n , was p r o p o s e d b y G e y e r ( 1 9 6 1 a ) 

t o b e e m p l o y e d in S G e r m a n y f o r t h e d e p o s i t s o f t h e 

Partial Section "Arzberg" (Dietfurt) 
Southern Franconian Alb 

^Sojndary [Scnickl 

Boundmv : I S t r e m ) 

371 » A s p : o ' o c e r o s u/i.'and? 

3 6 9 • A uMnnd: 

• A uhiandt 

A uniondi 

Idocerds boldeium 

Oussoliensis- Merge! 
• A uniandi 

• Arddsaa p&ay&nsis 

F r ^  
i i i i 

i i 11 

l imestone 

siliceous sponge tacies i L E F ] 

marly l imestone ^ ^ ^ | 

Partial Sec t ion 
G e i s i n g e n / D o n a u 
W-Swab ian A lb 

Lithological framework for the Central 
and Southern Franconian Alb 

A m o n g s t o t h e r s , S t r e i m ( 1 9 6 1 ) , S c h m i d t - K a l e 

( 1 9 6 2 ) and F r e y b e r g ( 1 9 6 2 ) p u b l i s h e d var ious s e c t i o n 

o f t h e U p p e r J u r a s s i c o f th 

C e n t r a l and S F r a n c o n i a n Alb 

S c h m i d t - K a l e r ' s subd iv i s ions o 

L o w e r K i m m e r i d g i a n r o c k s con 

s idered p r imar i ly t h e h tho log ica 

c h a n g e s and s e c o n d a r i l y the fos 

sil c o n t e n t ( s ee F ig . 2 ) . T h u s hi 

i n t eg ra t ed the m a r l s t o n e - b e d s e t 

wi th t h e i r na tura l b o u n d a r i e s n 

his f r a m e w o r k - c h a r t , p roduc 

ing a t h r e e f o l d subd iv i s ion too 

y I = " P l a t y n o t a - M e r g e l " , y 2 = 

" A t a x i o c e r a t e n - S c h i c h t e n " ant 

y 3 = " C r u s s o l i e n s i s - U h l a n d i 

S c h i c h t e n " , w h i c h are idealh 

s u i t a b l e for th is r e g i o n . T h e on 

ly p r o b l e m was tha t t h e y did no 

m a t c h t h e y 1, y 2 , y 3 o f Geyer 

N o n e o f t h e s e b o u n d a r i e s wen 

c o i n c i d e n t a l , e x c e p t the o n e or 

t h e ba se o f y I , w h i c h a l so mark) 

t h e B a s e o f t h e Platynota Zone 

wi th t h e first o c c u r r e n c e daturr 
• Id. ftoide'u'n Au> ' 

Idoceros boide.'um 

Orussolien.sis- Merge! 

+ A r d o s a a p e ' G / e n y i 

marly limstone nodules 

marlstone 

Hg. 3 - Partial sections Irom Ai-zhcn^ 

Dietfurt (S Franconian Mb; 
and G e i s i n g e n / D o n a u (\V 

Swabian A l b ) , indicating the 

d i s t r ibu t ion ol Aspiiioiem 

(P.) uhlandi, Jdoccras bal

derum, Ardescia perayenm 

within the Divisum Zone. 
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SE-France Franconian & Swabian Alb S-Spain 

Atrops(1982) Schick (2l>02) O1or iz ( l978) 
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li^. 4 - Zonal scheme o f the Lower Kimmeridgian o f the Ardeche region, S E Prance , Swabian and l-'ranconian A l b , S W G e r m a n y and Z o n a Sub-

bctica, S Spain. Stippled frames conta in the newly in t roduced zonal e lements to the S W G e r m a n U p p e r Jurass ic . 

ol Sutneria platynota ( R e i n e c k e ) ( F O D ) in t h e s o ca l led 

"Animoni tenbrecc ie" . U n t i l r e c e n t l y in S W G e r m a n y t h e 

Lower K i m m e r i d g i a n d e p o s i t s o f t h e t w o A l b s w e r e s u b 

divided in t h ree s e c t i o n s e a c h , u s ing t h e s a m e a b b r e v i a 

tions y 1, y 2 , y 3 , bu t m e a n i n g pa r t i a l ly d i f f e ren t b e d s 

and bedsets . T h e Platynota Z o n e h e r e was n o t iden t i ca l 

with the Platynota 'Lone t h e r e . 

B i o s t r a t i g r a p h i c r e s e a r c h in t h e C e n t r a l a n d S 

Franconian A l b was a l s o ca r r i ed o u t b y t h e a b o v e m e n 

tioned a u t h o r s , a b o u t f o r t y yea r s a g o . S t r e i m ( 1 9 6 1 ) 

had inves t iga ted in de ta i l t h e y 3 = Divisum Z o n e , p lus 

parts o f the " T r e u c h t l i n g e r M a r m o r " in t h e A r z b e r g r e 

gion. S c h m i d t - K a l e r ( 1 9 6 2 ) had s a m p l e d t h e " T r e u c h -

linger M a r m o r " (Mutabilis a n d Eudoxus Z o n e s ) in t h e 

surroundings o f T r e u c h t l i n g e n . S c h a i r e r ( 1 9 6 7 , 1 9 7 4 ) 

had studied t h e " P l a t y n o t a - M e r g e l " in q u a r r i e s o f t h e 

Southern and C e n t r a l F r a n c o n i a n A l b . H i s w o r k re 

vealed, a m o n g s t o t h e r r e s u l t s , t ha t t h e t o t a l ve r t i c a l o c 

currence o f Sutneria platynota, t h e T R Z ( T a x o n R a n g e 

Zone) , was a l m o s t i d e n t i c a l w i t h t h e l i t h o l o g i c a l uni t 

ol the " P l a t y n o t a - M e r g e l " , w i t h a F O D in t h e " A n i 

m o n i t e n b r e c c i e " , and a last o c c u r r e n c e d a t u m ( L O D ) 

just ~ 0.5 m b e l o w t h e m o r e c a l c a r e o u s " A t a x i o c e r a t e n -

Schichten" . S t r e i m ( 1 9 6 1 ) had a c c o m p l i s h e d t h e s a m e 

results years b e f o r e in A r z b e r g . U n f o r t u n a t e l y , n o o n e 

has s tudied in deta i l t h e Hypselocyclum Z o n e r e c e n t l y . 

Previous i n f o r m a t i o n is b a s e d o n t h e w o r k b y W e g e l e 

( 1 9 2 9 - 1 9 3 0 ) and S c h n e i d ( 1 9 3 9 - 1 9 4 0 , 1 9 4 4 ) , w i t h t h e 

disadvantage tha t t h e i r d e s c r i b e d a m m o n i t e fauna was 

not c o l l e c t e d " b e d - b y - b e d " . 

The relevance of studies outside SW Germany 

F u r t h e r r e s e a r c h in the L o w e r K i m m e r i d g i a n de 

p o s i t s was d o n e e.g. in F r a n c e and Spa in , r e su l t ing in t h e 

z o n a l c h a r t s b y A t r o p s ( 1 9 8 2 ) and O l o r i z ( 1 9 7 8 ) , wh ich 

had a d i rec t i m p a c t on the s tudies here . A t r o p s ( 1 9 8 2 ) t o o k 

o v e r the s t andard zona l s c h e m e f rom G e y e r ( 1 9 6 1 a , b ) 

fo r t h e L o w e r K i m m e r i d g i a n in S E F r a n c e and subdiv ided 

t h e t h r e e e x i s t i n g Platynota, Hypselocyclum and Divisum 

Z o n e s f u r t h e r m o r e t o s u b z o n e s and faunal h o r i z o n s . T h e 

resu l t was a shif t in zona l b o u n d a r i e s t o o ( F i g . 4 ) . 

T h e a p p l i c a t i o n o f the z o n a t i o n o f A t r o p s ( 1 9 8 2 ) 

in S W - G e r m a n y was n o t d o n e in detai l b e f o r e . D o i n g so 

it reveals s o m e c o r r e s p o n d i n g and d i f fe r ing a spec t s in the 

S w a b i a n and F r a n c o n i a n A l b . F o r e x a m p l e , t h e Platyno

ta Z o n e sensu A t r o p s is a T R Z , t h e r e f o r e it has i den t i 

cal b o u n d a r i e s w i t h t h e o n e in F r a n c o n i a , bu t t h e r e is n o 

c o n f o r m i t y wi th t h e u p p e r b o u n d a r y in S w a b i a . G e y e r 

( 1 9 6 1 a ) had laid t h e uppe r b o u n d a r y o f his Platynota Z o n e 

i n a bed wi th a Platynota a c m e , o n c e p r o p o s e d by Vei t 

( 1 9 3 6 ) , and n o t a b o v e t h e L O D o f S. platynota, h e n c e its 

p o s i t i o n lays several m e t r e s b e l o w ( F i g . 2 ) . 

T h e s a m e appl ies for t h e uppe r b o u n d a r y o f the 

Hypselocyclum Z o n e o f A t r o p s , w h i c h is a l m o s t iden t ica l 

w i th t h e ve r t i ca l e x t e n s i o n o f t h e y 2 = " A t a x i o c e r a t e n -

M e r g e l " in F r a n c o n i a , w h e r e a s in S w a b i a t h e b o u n d a r y 

o f A t r o p s lays severa l m e t r e s h i g h e r than t h e b o u n d a r y 

i n t r o d u c e d b y G e y e r ( 1 9 6 1 a ) . G e y e r has laid his Hypselo-

cyclum-Divisum b o u n d a r y at t h e base o f y 3 k , and A t r o p s 

( 1 9 8 2 ) lays it j u s t a b o v e it. T h e b e s t way ou t o f all the 
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z o n a t i o n d i f f e r ences is t o app ly t h e Platynota a n d Hypse

locyclum z o n a t i o n s e n s u A t r o p s ( 1 9 8 2 ) in S W G e r m a n y , 

b e c a u s e it se rves b e s t t h e h t h o l o g i c a l rea l i ty and t h e b i 

o s t r a t i g r a p h i c a l da ta f r o m F r a n c o n i a and S w a b i a . D o i n g 

s o , t h e Divisum Z o n e has t o be d e f i n e d newly , b e c a u s e 

the first o c c u r r e n c e o f Crussoliceras divisum ( Q u e n s t e d t ) 

in S w a b i a lays even b e l o w t h e base o f y 3 k . 

Some further changes in the zonal scheme 

T h e i n t r o d u c t i o n o f t h e Guembeli h o r i z o n 

O n e o f the p r o b l e m s in the search o f unif ied b o u n d 

aries can be so lved by i n t r o d u c i n g t h e faunal h o r i z o n o f 

Cymaceras guembeli in S G e r m a n y . I n t h e s e c t i o n s o f t h e 

C e n t r a l Swab ian A l b t h e r e is th is p r o m i n e n t s e d i m e n t a r y 

c y c l e , n a m e d " D " , w h i c h o c c u r s a p p r o x . o n e th i rd up in 

t h e marly, c en t r a l part o f the s e c t i o n . T h e basal layer o f 

" D " is m o r e c a l c a r e o u s as t h e f o l l o w i n g layers and var ies 

in t h i c k n e s s b e t w e e n 2 5 and 4 0 c m ( F i g . 2 ) . T h i s d i s t i n c 

tive s e d i m e n t a r y c y c l e and its p r o m i n e n t basal bed can be 

f o l l o w e d t h r o u g h o u t t h e e n t i r e F r a n c o n i a n and S w a b i a n 

A l b , o n l y in t h e w e s t e r n m o s t part o f the W A l b it can n o t 

be t r aced . I t has an e r o s i v e base and yie lds a c o n s i d e r a b l e 

a m o u n t o f a m m o n i t e f r a g m e n t s . C o m p l e t e l y p re se rved 

s p e c i m e n s are r a the r rare. I t c o n t a i n s r e w o r k e d mate r i a l , 

m o s t l y o f t h e s u b g e n u s Ardescia A t r o p s , 1 9 8 2 . 

T h i s basal layer r ep re sen t s no t o n l y a s e d i m e n t a r y 

t r ans i t ion b e t w e e n the m o s t mar ly interval o f t h e s e c t i o n 

and a m o r e ca lcareous one , it a l so con t a in s a m m o n i t e s wi th 

c h a n g i n g r i bb ing -pa t t e rn . T h e r e is a c h a n g e f rom tr ipar

t i te a n d / o r po lygy ra t e r ibb ing in to t h e p o l y p l o c o i d pa t te rn 

wh ich means a t r ans i t i on f rom the gene ra OrthosphinctesI 

Ardescia t o Ataxiocerasl'Parataxioceras sensu A t r o p s ( 1 9 8 2 ) . 

T h i s t rans i t iona l fauna is no t easy t o d e t e r m i n e , h e n c e this 

w o r k is on ly par t ly d o n e so fare. B u t in the u n d e t e r m i n e d 

part o f t h e fauna s o m e s p e c i m e n s can be d e t e r m i n e d as 

Parataxioceras hippolytense A t r o p s and Schneidia lussasense 

A t r o p s , Ardescia inconditum ( F o n t a n n e s ) and Parataxiocer

as pseudoejfrenatum ( W e g e l e ) . S o m e o f t he se a m m o n i t e s 

mark the b e g i n n i n g o f the Hippolytense S u b z o n e w i th in 

the Hypselocyclum Z o n e . T w o layers a b o v e , Taramelliceras 

(Metahaploceras) strombecki ( O p p e l ) and Parataxioceras ex 

gr. lothari ( O p p e l ) are loca ted . M. strombecki is a n o t h e r i m 

po r t an t guide fossil in the M e d i t e r r a n e a n and S u b m e d i t e r -

ranen rea lms . K a r v e - C o r v i n u s ( 1 9 6 6 ) used it as an index 

fossi l fo r he r Strombecki Z o n e . 

In t h e m a r l y i n t e r c a l a t i o n a b o v e t h e basal l ayer o f 

the S e d i m e n t a r y C y c l e " D " , and in t h e f o l l o w i n g b e d , t h e 

d i m o r p h pair o f Cymaceras (Cymaceras) guembeli ( O p 

pel , 1 8 6 3 ) and Cymaceras (Trochiskioceras) bidentosum 

( Q u e n s t e d t , 1 8 5 7 ) has b e e n l o c a t e d . F o r m e r l y , r ega rded 

as o n e o f t h e rares t f inds in t h e e n t i r e S w a b i a n and F r a n 

c o n i a n A l b , it is n o w a d a y s f o u n d b y t h e h u n d r e d s , t hus 

t h e p o s i t i o n o f th is "Cymaceras b e d " is p r e c i s e l y k n o w n 

t o c o l l e c t o r s . W h e n O p p e l first d e s c r i b e d Ammonites 

guembeli in 1 8 6 3 , he c o u l d o b s e r v e o n l y 6 s p e c i m e n s al 

t o g e t h e r , w h i c h were c o l l e c t e d in F r a n c o n i a n and Swabia 

A l b and N S w i t z e r l a n d . W e g e l e ( 1 9 3 0 ) had still a s m a 

n u m b e r o f 31 s p e c i m e n s t o w o r k wi th , and Z i e g l e r ( 1 9 7 9 

— 10 s p e c i m e n s o f (Trochiskioceras) bidentosum. La te l 

S c h l a m p p ( 1 9 9 9 ) has c o l l e c t e d a b o u t 4 0 0 s p e c i m e n s c 

Cymaceras e x c l u s i v e l y in th i s o n e l o c a l i t y o f M a n t l a c 

( C e n t r a l F r a n c o n i a n A l b ) . 

N o t o n l y t h e n u m b e r o f f inds has i nc r ea sed , th 

k n o w l e d g e o f its geog raph i ca l d i s t r i b u t i o n a l so . F i n d s be 

y o n d t h e " c l a s s i ca l r e g i o n " o f N S w i t z e r l a n d and S G e i 

m a n y are r e c o r d e d as wel l . G e y e r ( 1 9 5 9 ) m e n t i o n s a Cy 

maceras (?) guembeli f ind in S lovak ia w h i c h is r e p o r t e d b 

R a k u s ( 1 9 5 9 ) . W e n d t ( 1 9 7 1 ) f o u n d C . guembeli in Sici l ; 

T h e k n o w l e d g e o f its e x a c t s t r a t i g r aph ica l p o s i t i o n ha 

ga ined o n p r e c i s i o n wi th t h e i n c r e a s i n g n u m b e r o f out 

c r o p s and careful s a m p l i n g . F o r m e r l y , th is was n o t ver 

c lear . F i n d s f r o m t h e Platynota and f r o m t h e Hypselocy 

clum Z o n e w e r e r e p o r t e d l i kewi se . T h a n k s t o t h e work 

o f S c h a i r e r & S c h l a m p p ( 1 9 9 1 , 2 0 0 0 ) , S c h l a m p p ( 1 9 8 ; 

1 9 9 1 ) and G r a d l & S c h a i r e r ( 1 9 9 7 ) in r e c e n t yea r s , it 

s t ra t ig raphica l p o s i t i o n in the l o w e s t Hypselocyclum Z o n 

has b e e n c o n f i r m e d . I have f o u n d this d i m o r p h pair ove 

t h e pas t years in 12 d i f f e ren t l oca l i t i e s in t h e S A and ¥l 

wi th its F O D a lways at t h e s a m e p o s i t i o n as descr ibe ' 

a b o v e , and n e v e r in t h e Platynota Z o n e . 

T h e ve r t i ca l r a n g e o f Cymaceras m a y vary fror 

a f ew c e n t i m e t r e s t o 2 0 - 3 0 c m , and t h e L O D lies ve r 

rare ly up t o ~ 6 0 c m a b o v e t h e F O D . S o m e o f t h e find 

are s een in P l a t e 1, F i g s . 5 - 8 . Trochiskioceras bidentosur, 

bea r s l appe t s , if t h e s p e c i m e n is c o m p l e t e , and is henc 

regarded as the m i c r o c o n c h . I t g rows up t o a s i ze o f abou 

1 0 - 1 2 m m ( see PI . 1, F i g . 2 ) . F r o m t h e m a c r o c o n c h o 

Cymaceras 3 s p e c i e s are d i s t i n g u i s h e d : Cguembeli ( O p 

pel , 1 8 6 3 ) , C. perundatum W e g e l e , 1 9 3 0 and C.franziska 

S c h a i r e r , 1 9 9 1 . T h e i r s i ze can r each a p p r o x . 3 5 m m (Pi 

1, f igs . 1, 3 , 4 ) . 

1'I.ATF. I 

l 'ig. 1 , 3 , 4 : Cymaceras (Cymaceras) guembeli, in different growl. 

stages, showing intraspecific variations. 

Fig. 2 : Cymaceras (Trochiskioceras) guembeli . All specimens wer 

col lec ted in the Guembeli hor izon at the Hauscner Want 

(Cent ra l Swabian A l b ) , 

big. 5 -8 : Orthosphinctes (Ardescia) perayensis At rops , 1982. Th 
Perayensis hor izon o f the W Swabian Alb yielded th 

shown specimens . 

I ' ig.5: m i c r o c o n c h , D = 40 mm, G e i s i n g e n / D . ; 

Fig. 6 -8 : from Mah l s t e t t cn . Fig. 6: mac roconch , D = 80 mm; Fiji 

7: D = 5 5 , mos t likely m a c r o c o n c h ; Fig . 8: likely mac 

roconch , D = 4 5 . All specimens (Fig . 1-8) housed in th 

S M N S (S tu t tga r t ) . 
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I t was Ve i t ( 1 9 3 6 ) , w h o p r o p o s e d f o r t h e first t i m e , 

to use Cymaceras as an i n d e x fossi l in t h e L o w e r K i m 

mer idg ian . T h e p r e s e n t k n o w l e d g e o n Cymaceras and i ts 

wide g e o g r a p h i c a l d i s t r i b u t i o n jus t i f i e s t h e i n t r o d u c t i o n 

o f the Guembeli h o r i z o n . 

T h e advan tage o f t h e Guembeli h o r i z o n is o b v i o u s , 

th is i n d e x fossi l is easy to d e t e r m i n e , a m o n g s t t h e A t a x i -

o c e r a t i n a e in t r a n s i t i o n , it is o f l i m i t e d ver t ica l range , and 

it is qu i t e c o m m o n at leas t in S W G e r m a n y . 

The confirmation of the Perayensis horizon in S Germany 

Orthosphinctes (Ardescia) perayensis was c h o s e n b y 

A t r o p s ( 1 9 8 2 , p. 1 1 5 ) as an i n d e x foss i l f o r h is Perayensis 

h o r i z o n in S E F r a n c e . I t r e p r e s e n t s t h e u p p e r m o s t h o 

r i z o n o f t h e Hypselocyclum Z o n e . T h i s sma l l a m m o n i t e 

bea r s l appe t s a n d is t h e r e f o r e r e g a r d e d as a m i c r o c o n c h . 

In s i z e it r a n g e s b e t w e e n 4 0 a n d 5 0 m m in d i a m e t e r 

( see P l a t e 1, f igs . 5 , 6 , 7 ) . Ardescia perayensis w a s e n c o u n 

t e r e d by A t r o p s a l so in S G e r m a n y in a f e w o u t c r o p s . In 

m a n y o u t c r o p s o f t h e S w a b i a n A l b it is v e r y a b u n d a n t . 

I t o c c u r s o n t o p o f S e d i m e n t a r y C y c l e y 3 k , w h i c h is 

t h e t h i c k e s t m a r l y l i m e s t o n e b e d s e t w i t h i n t h e L o w e r 

K i m m e r i d g i a n o f t h e S w a b i a n A l b , a t r u e p a r a s e q u e n c e 

s e n s u K a m o l a & van W a g o n e r ( 1 9 9 5 ) . In F r a n c o n i a th i s 

a m m o n i t e is n o t t o o f r e q u e n t , b u t in t h e N A l b it o c 

c u r s a l r e a d y in t h e m a r l s t o n e b e d i n t e r c a l a t i n g y 3 k a n d 

t h e t h i c k e r b e d a b o v e . I n t h e C e n t r a l a n d S F r a n c o n i a n 

A l b it a p p e a r s in an i d e n t i c a l p o s i t i o n , a l t h o u g h n o i n 

t e r c a l a t i n g m a r l s t o n e b e d s s e p a r a t e t h e t h i n l y b e d d e d , 

s l i g h t l y m a r l y l i m e s t o n e s a t o p y 3 k . Ardescia perayensis 

is a l s o f o u n d in t h e L o w e r K i m m e r i d g i a n o f N P o l a n d 

( M a t y j a & W i e r z b o w s k i 2 0 0 0 ) . I t s u p p o r t s t h e r e t h e 

c o r r e l a t i o n b e t w e e n t h e l o w e r m o s t par t o f t h e Mutabilis 

Z o n e o f t h e B o r e a l r e a l m s e n s u B i r k e l u n d e t al . ( 1 9 8 3 ) 

a n d t h e u p p e r m o s t pa r t o f t h e Hypselocyclum Z o n e o f 

t h e S u b m e d i t e r r a n e n a n r e a l m s e n s u A t r o p s ( 1 9 8 2 ) . 

N o t t o o o f t e n o n e f inds a m i c r o c o n c h w i t h i ts lap

pe ts (P I . 1, fig. 5 ) . A d u l t m a c r o c o n c h s are even rarer . I 

have c o l l e c t e d var ious s p e c i m e n s o f m a c r o c o n c h s in t h e 

W S w a b i a n A l b at G e i s i n g e n and M a h l s t e t t e n . U n f o r 

t u n a t e l y n o t o n e s ing l e s p e c i m e n bea r s an u n d a m a g e d 

b o d y c h a m b e r ( P i . 1, fig. 6 , D = 8 0 m m ) . T h e Perayensis 

h o r i z o n in S w a b i a is o f t e n c o n d e n s e d . I t a l so y ie lds e c h i -

n o i d s , b r a c h i o p o d s , b e l e m n i t i d s , p e l e c y p o d s , e t c . , and a 

great n u m b e r o f o t h e r a m m o n i t e genera t o o , such as: Stre-

blites, Taramelliceras, Glochiceras, Creniceras, Prorasenia, 

Eurasenia, Nebrodites, Crussoliceras, Garnierisphintes. 

T h i s r e m a r k a b l e b e d , t h e p r e s e n t Perayensis h o r i 

z o n , was a l ready k n o w n t o f a m o u s S w a b i a n g e o l o g i s t s / 

p a l e o n t o l o g i s t s in t h e 19' 1 ' C e n t u r y : Q u e n s t e d t , E n -

gel , F raas and o t h e r s , u n d e r t h e n a m e „ M o n o t i s b a n k " . 

N o t e : at c e r t a i n s p o t s t h e M o n o t i s b a n k m a y y ie ld m a s s 

o c c u r r e n c e s o f t h e b iva lve Aulacomyella similis ( f o r m e r l y 

n a m e d Monotis similis). 

The Subzone of Aspidoceras uhlandi and the horizon of 
Idoceras balderum 

N o t e s o n Orthaspidoceras uhlandi v e r sus Pseudbi

malayites uhlandi. S c h w e i g e r t ( 1 9 9 7 , p. 8 ) expla ins plau

s ib ly that the type spec ies o f the genus Orthaspidoceras 

(Ammonites orthocera d ' O r b i g n y ) is an a m m o n i t e which 

p o s s e s s e s a r o w o f large tube rc l e s near the umbi l i cus , but 

n o r ibs at all. T h e m o r p h o l o g i c a l features o f Aspidoceras 

uhlandi are qu i t e d i f fe ren t . A. uhlandi bears p r o n o u n c e d 

ribs and a row o f lateral tuberc les o n the f lanks, h e n c e it be

longs to a r ib-bear ing group o f Asp idocera t inae . Schweiger t 

sugges t s the genus Pseudbimalayites Spa th , 1 9 2 5 . 

Idoceras balderum o ccu r s in Swabia within the Divis

um Z o n e in a p r o m i n e n t l imes tone bed or bedset called "Bal-

d e r u m - B a n k " o r " B a l d e r u m - B a n k e " ( B B ) . I t s vert ical range 

is ra ther l imited, less than o n e met re . It appears in relative 

abundance in an a c m e in the upper part o f the B B , but it can 

also be found a few dec ime t re s be low a n d / o r above, in the 

" B a l d e r u m - T w i n - B a n k " ( B T B ) (Fig . 2 , 3 ) . T h e s e two out

s tanding bedse t s , above the " C r u s s o l i e n s i s - M e r g e l " , can be 

fo l lowed t h r o u g h o u t the Swabian A l b . H e n c e the index fos

sil / . balderum and the two bedsets are o f outs tanding corre

lat ion value. A few o t h e r genera, mos t ly f ragmented, co-oc

cur with the domina t ing / . balderum: Streblites, Glochiceras, 

Creniceras, Crussoliceras, Garniensphinctes, Aspidoceras. 

In F r a n c o n i a , e spec i a l l y in the C e n t r a l and S Alb, 

w h e r e t h e m a j o r i t y o f b e d s e t s c o n s i s t s o f dense ly packed 

l i m e s t o n e s , t h e B B and B T B is n o t easy t o de t ec t . Further

m o r e the index fossi l is rare. T h i s lack o f / , balderum finds 

m a d e n o t o n l y t h e c o r r e l a t i o n wi th t h e ad j acen t Swabian 

A l b d i f f icu l t , b u t a l so w i th in t h e F r a n c o n i a n A l b itself. 

Y e t , a n o t h e r i ndex foss i l was f r e q u e n t l y found in 

t h e s e b e d s in q u e s t i o n in F r a n c o n i a : Aspidoceras (Pseu

dbimalayites) uhlandi. In S w a b i a it is t h e con t ra ry , this 

spec i e s was n o t f o u n d t o o o f t e n in t h e C e n t r a l Swabian 

A l b , w h e r e m o s t o f t h e research has b e e n d o n e . A uhlandi 

f inds w e r e r e p o r t e d f r o m b e l o w and wi th in the Balderum-

B a n k , b u t n e v e r a b o v e ( O p p e l 1 8 6 3 , p. 2 2 5 ; Haizmann 

1 9 0 2 , p. 5 1 3 ; Vei t , 1 9 3 6 , p. 9 1 ; A l d i n g e r 1 9 4 5 , p. 1 3 1 ; Zeiss 

1 9 6 4 , p . 1 1 2 ) . T h i s " f a c t " has led in F r a n c o n i a to the mis

leading c o n c l u s i o n that the L A D o f Idoceras balderum and 

Aspidoceras uhlandi are c o i n c i d e n t a l . T h i s idea was pub

l i shed b y S t r e i m ( 1 9 6 1 , p . 1 1 ) w h o had n o t succeeded in 

f ind ing / . balderum in his A r z b e r g s e c t i o n . T h e relative 

f r e q u e n c y o f A uhlandi in F r a n c o n i a and t h e lack o f / . 

balderum f inds t h e r e had m a d e A uhlandi t o be employed 

as a s t r a t i g r aph i ca l " s u b s t i t u t e " o f / . balderum. 

T o p rove his s t a t e m e n t , S t r e i m ( 1 9 6 1 , p. 11) em

p loyed t h e b e d - b y - b e d c o r r e l a t i o n . H e was c o n v i n c e d that 

his b e d " 3 7 1 " c o u l d be c o r r e l a t e d t o t h e E R i e s area, in the 

S F r a n c o n i a n A l b , s o m e 7 0 k i l o m e t r e s t o the Wes t . There, 

in the p r e s u m e d equal bed , had W e b e r ( 1 9 4 1 ) encountered 

/. balderum. F i r s t d o u b t s o f th is c o r r e l a t i o n p rac t i ce was 

u t t e r e d b y H e r t l e ( 1 9 7 9 ) w h o had e n c o u n t e r e d several/ . 

balderum b eds , and the a p p r o p r i a t e i n d e x foss i l to it, in 

the N F r a n c o n i a n A l b ( T h u r n a u ) , C e n t r a l F rancon ian Alb 



Upper Jurassic of the Swabian and Franconian Alb 2 8 7 

(Grafenberg, P e g n i t z ) and S F r a n c o n i a n A l b ( T r e u c h t l i n -

gen). Hcr t l e s ta ted , that the ver t ica l d i s t r ibu t ion o f / . bald

erum does n o t e x c e e d 0 .6 m in F r a n c o n i a , b r i n g i n g f o r m e r 

presumptions o f several m e t r e s t o an end . 

S o m e n e w f inds o f Aspidoceras (Pseudhimalay-

ites) uhlandi b y m y s e l f a b o v e t h e " B a l d e r u m - B a n k " , in 

outcrops o f t h e W and C e n t r a l S w a b i a n A l b , m a d e t h e 

former c o r r e l a t i o n a t t e m p t b y S t r e i m ( 1 9 6 1 ) o b s o l e t e . 

This deduc t ion is n o t o n l y ba sed o n t h e / 4 , uhlandi f inds 

in Swabia but a l so o n m o r e f inds o f Idoceras balderum in 

Franconian qua r r i e s , i n c l u d i n g t h e A r z b e r g quarry , t h e 

stratotype l oca l i t y o f t h e A r z b e r g F o r m a t i o n . F o r t h e 

distribution o f t h e s e i n d e x fossi ls see F i g . 3 . 

T h e present k n o w l e d g e a b o u t the d i s t r ibu t ion o f 

these two impor tan t species Aspidoceras uhlandi and Idocer

as balderum within the Divisum Z o n e in S G e r m a n y enables 

long-distance co r re l a t ion to s o u t h e r n Spain . T h e r e , O l o r i z 

(1978) has descr ibed the s a m e s i tua t ion c o n c e r n i n g the ver

tical distribution o f A. uhlandi and / . balderum: O l o r i z has 

distinguished a Uhlandi S u b z o n e wi thin the Divisum Z o n e 

and in the middle o f this s u b z o n e the Balderum h o r i z o n is 

placed. T h e s trat igraphical d i s t r ibu t ion o f A. uhlandi in this 

region is also repor ted by C h e c a ( 1 9 8 5 ) , O l o r i z & R o d r i g u -

ez-Tovar ( 1 9 9 3 ) , C a r a c u e l et al. ( 1 9 9 8 ) and o t h e r s . 

To s o m e e x t e n t the enlarged o c c u r r e n c e o f A uhlan

di in Swabia m a k e s n o w the zona l c h a r t o f S w i t z e r l a n d b y 

Gigy & Pe r soz ( 1 9 8 6 , t ab . 2 ) b e t t e r u n d e r s t o o d : t h e r e i n 

the Uhlandi s u b c h r o n is p o s i t i o n e d a b o v e t h e Balderum 

subchron, wh ich m e a n s n o uhlandi f inds we re m a d e t h e r e 

below the balderum h o r i z o n unt i l now. 

Conclusions 

T h e in f luence o f t h e M e d i t e r r a n e n D o m a i n is c lear 

ly notable in S W G e r m a n y . T h e d i s t r i b u t i o n s o f m a j o r 

i n d e x foss i l s are a l ike . H e n c e the c o n c e p t o f t h e M e d 

i t e r r anean zona l c h a r t o f t h e Divisum Z o n e o f O l o r i z 

( 1 9 7 8 ) c an be appl ied a l so fo r t h e Swab ian and F r a n c o 

nian A l b , s i n c e t h e c h a r t o f A t r o p s ( 1 9 8 2 ) e m b r a c e s ± 

Platynota and Hypselocyclum Z o n e , and n o t the depos i t s 

in b e t w e e n Perayensis h o r i z o n and Idoceras balderum bed 

and t h e layers a b o v e . 

T h e de t a i l ed zona l cha r t o f t h e Platynota Z o n e and 

Hypselocyclum Z o n e o f A t r o p s ( 1 9 8 2 ) can a l so be e m 

p l o y e d in S W G e r m a n y , b u t fu r the r r e s e a r c h i s necessary , 

fo r e x a m p l e , a b o v e t h e Uhlandi s u b z o n e a d iverse Pro-

geronia and Discosphinctoides fauna is e n c o u n t e r e d . T h e 

e x a c t o c c u r r e n c e o f t h e Nebrodites and Mesosimosceras 

fauna in t h e S W s h o u l d a l so be s tud ied . 
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