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Abstrao. Ammonites collected bed-by-bed b-v the late K.W Bar-

thel allow a high biostratigriphic resolution of the succession of the

Ncuburg Fon.rr;rtion (Unterhausen Men.rber) into 2 regìonal Biochrono-
zones (Ciliate Zone, P:rlmatus Zone) ,rnd 5 :rnrmonite faun'rl hclrizons.

The new finds lre important for l revision of the taxa described in the

monographs of Th. Schneid. The fauna consists of,r Submediterranean

stock of perisphinctids, together with some Tethytrn and Subboreal feu-
naf elenrents. Especi;rlly the co-occurring Tethyln imnrieran ts VoLanoce-

rus sclou,etscblageri, Virg,ttosimocer.ts rothpletzi, md Richterella cf . richteri
point to r correlation of basal parts of the Neuburg Formation u'ith
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the Frrllluxi Zone. In the younser faunal horizons the Tethyan influx
strongll'decreases, so îhat r direct correlation rvith the Tethyan stand-

ard zonation is irnpossible. Nevertheless, the ammonites of the younger
horizons ;rllorv ;r correl;rtion with the Subboreal zonal scheme.

Riassunto. Gli anrmoniti raccolti strato per strato dal compianto
K.\ff B;rrthel pernìettono un'alta risoluzione biostratigrafica della succes-

sione della Fornrazione Neuburg (menrbro Unterhausen) in 2 Biocrono-
zone regionali (Zona a Ciliata, Zona a Palmatus) e 5 orizzonti faunistici
xd :rmrìroniti. I nuovi ritrovamenti sono inrportanti per una revisione dei

tax;r descritti nelle nronografie di Th. Schneid. La fauna consiste in un

insienre subn.rediterraneo di perisphinctidi, insieme con alcuni elemen-

ti frunistici tetidei e subboreali. Specialnrente Volanoceras schwertschla-

geri, Vitgatosimoceras rothpletzi, e Richte-

rella c[. richteri, immigranti tetidei che si

ritrovano insieme, indicano una correla-

zione della parte basale della Formazione

Neuburg con la Zona a Fallauxi. Negli
orizzonri faunistici più giovani, I'influs-
so tetideo decresce fortemente, tanto che

una correl;lzione diretta con la zonazione

standard tetidea è impossibile. Tuttavia, gli

.rrnnroniri degli orizzonti piùr giovani per-
mettono una correlazione con lo schema

zonale subboreale.

Fio I Location of exposures of the

Tithonian Neuburg Formation
in SV Gernranv. 1: quarries

neer rlilroad station of Unter-
hlusen, 2: exc:rv.rrion of B.rr-

thel 1957 near Lltour monu-
nrent, J: Fl.rchsberg quarry, 4'

Finkenstein, 5: Hrinberg.
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Introduction

The surroundings of Neuburg (Fig. t) provided
the youngest ammonires hitherto known from Upper
Jurassic strata of Franconia. This area, which was si(u-
ated on the northern shelf of the Tethyan Ocean, is of
high significance for a correlation of the Tethyan realm
with adjacent bioprovinces. In the pasr, many efforts
have been done to obtain a secure daring and correlation,
mainly with Tithonian ourcrops of SE France (St. Con-
cors near Chambéry: Donze & Enay 1961 ; Ardèche area:
Cecca 1988; Cecca tr Enay 1991), and several ammonite
taxa originally based on material from the Neuburg For-
mation were identified (and very often misidentified!) in
wide-spread localities along the globe (e.g. Sparh t925;
Roman 1936; Enay 1972; Kutek & Zeiss 1974, 1988,
1997; Enay Ec Geyssant 1975; Olóriz 1978; Olóriz k
Tavera 1929; Sapunov 1979; Leanza 1980; Rossi 1984;
Vigh 1984; Fózy 1988, 1989, 1993; Hantzpergue et al.
7998a, 1998b; Caracuel et al. 1998; Olóriz er al. 1999.
Villasefror er al. ZOOO;.

Few ammonite species from the Neuburg Forma-
tion have been inrroduced very early in the literature by
Oppel (1863) and Schlosser (1882), but the bulk of the
material was described later in the exhaustive monographs
of Schneid (1915, 1916). The rnaterial came from a se-
ries of about 30 merres of bedded micritic limestones,
their exact finding levels, however, were unknown ro
Schneid, because the material had nor been collected
bed-by-bed.

In 1957, the late K.\M Barthel started an excavarion
campaign in the meanwhile abandoned quarry of Unter-
hausen, the type locality of the Unrerhausen Member of
the Neuburg Formarion (Fig. 2). During this campaign,
several hundreds of ammonites were collected bed-by-
bed. In a number of publications, some glimpse on rhe
materiaf was presenred (Barthel '1962, 1964,1969,1974),
although only a minor part of the ammonire fauna was
described besides several papers on bivalves, gasrropods,
decapods, and various microfossils. Some ammonites
from the highest part of the underlying Rennertshofen
Formation were published by Zeiss (1968). However,
the most relevant stratigraphical data are available fronr
the papers on some rare Tethvan perisphinctids and
non-perisphinctid ammonites (Barthel peZ; Barthel
& Geyssant 1973; Geyssant & Zeiss 1978). These were
the base for a more recent critical analysis by Jeletz-ky
(1989), which resulted in some conflict to former opin-
ions, mainly advocated by A. Zeiss (Zeiss & Bachmayer
1989; Zeiss 2001).

In 1998, we started a re-exantination of the type ma-
terial of Schneid which is accompanied by ,r modern ana-
lysis of the large collections of K.V Barthel. This includes
the precise allocation of Schneid's ammonites to their ho-
rizons, the designation of lectotypes if necessar),, rhe re-
vision of Schneid's taxa after an analysis of the variation
and ontogeny in both the types and the newlv available

Iiig. 2 - I-ithostratirraphic units in the Tithonian oi Franconia (modi-
fied after Zeiss 1977a\.

material, the establishing of sexual dimorphism, and, last
but not least, the phylogeny of the recognized successions
of chronospecies. The material is housed in the collection
of the "Bayerische Staatssammlunq fúr Palàontologie und
Geologie" at Munich (BSPM). Additional marerial was
available in many other institutions, like the "staatliches
Museum fùr Naturkunde Stuttgart" (SMNS).

The succession of ammonite faunal horizons of the Neu-
burg Formation (Unterhausen Member)

The arnn.ronites collected bed-by-bed from the Un-
terhausen Member of the Neuburg Formation (Fig. 3)
allow the distinction of 5 ammonite faunal horizons (ac-
cording to rhe concept of biostratigraphically isochronous
faunal horizons explained by Callomon 1 995). All of these
horizons are mainly characterized by perisphinctids. The
faunal horizons $/ere formally already introduced by
Scherzinger & Schweigerr (1999). The Glaber horizon
is renamed here as Scoparius horizon because its former
index species , Francon-ites glaber (Schneid) was later also
identified in the overlying Palmatus horizon.

Preliminary, brief overviews on rhe succession of
certain anrmonites were published bv Barthel (1962) and
by Kutek & Zeiss (1988). Additional investigations re-
sult in the recognition of three parallel dimorphic pairs
of perisphinctids. Interestingly, during phylogeny, espe-
cially' the macroconchs became very similar to each oth-
er so that a verv careful analvsis of their sculprural de-
velopment is necessary for a secure distinction. Below, a

list of an.rnronite taxa assigned to the faunal horizons is

presented. Taxa cited in quotation marks need a further
taxonomic revision.

Ammonite
Zone

Formation Member

Palmatus
Neuburg Fm.

Oberhausen
Mb.

Unterhausen
Mb.

Ciliata

Vimineus Rennertshofen
Fm.

Mucronatum Usseltal Fm.



B iostratigraphy of N ewburg Formation J,IJ

Fig. 3 - idealised section of the Neuburg Formation (Unterhausen
Menrber), at the type localiry. Adapted from Barthel (1962),
with high-resolution biostratigraphic subdivision.

Ciliata Zone
Penicillatum horizon: Sublithacoceras penicillatum (Schneid)

(M), "Lemencia" pseudocontigua (Donze Er Enay) (m), Franconites
caesposus (Schneid) (M), Paraberriasella blondeti Donze (nr), Danubi-

sphinctes danubiensis (Schlosser) (M), Parapallasicerds praecox (Schneid)
(m), Protancy loceras gracile (Oppel) (m), Volanoceras s chwerts cblageri
(Schneid) (M) (Pl. 1, fig. 3), Virgatosimoceras rothpletzi (Schneid) (M)
(Pl. 1, fig. l), "Virgatosimoceras" broilii (Schneid) (M), Richterella cf.
richteri (Oppel) (m) (Pl. 1, fig. a), Calliplrylloceras sp. (?M), Haploceras
e limat um (Oppel) (M), H ap lo c eras cara chth e is (Zeuschner) (nt), " P s e u -

dolissoceras" cottcorsi Donze & Enay (M) (Pl. 1, fig. 2),"Glochicerai' n.

sp. (m), Pbysodoceras neoburgense (Oppel) (M), Sutneria asema (Op-
pel) (m), To ulisphin ctes rafae li (Oppel) (M), " Perisphinctes" constrictor
Schneid (M), Dorsoplanites lumbricarius (Schneid) (?M).

Ciliatahorizon: Sublithacoceras callizonus (Schneid) (M) (Pl. 2,

fiz.. 1), "Lemencia" ciliata (Schneid) (m) (Pl. 2, îig.2), Danubisphinc-
tes n. sp. (M), Parapallasicerds n. sp. (m), Franconites jubatws (Schneid)
(M) (Pl. 2, frg. a), Paraberriasella n. sp. (m) (Pl. 2, fig. 3), Pbysodoceras

neoburgense (Oppel) (M), Sutneria asema (Oppel) (m), Toulisphinctes
rafaeli (Oppel) (M).

Callodiscus horizon: Sublithacoceras callodiscus (Schneid) (M),
"Lenencia" n. sp. (nr), Danubisphinctes echidneus (Schneid) (M), Para-

pallasiceras n. sp. (m).

Palmatus Zone
Scoparius horizon: Sublithacoceras n. sp. (M), "Lemencia" nitida

(Schneid) (m), Danubisphinctes scoparius (Schneid) (M), Parapallas iceras

n. sp. (nr), Franconites g/aAer (Schneìd) (M).

Palmatus horizon: Danubisphinctes palmatus (Schneid) (M)
(Pl. I, fig. 6), Parapallasiceras spurius (Schneid) (m) (Pl. 1, fig,.5), Sub-

litbacoceras n. sp. (M), Franconites glaber (Schneid) (M), Haploceras
sP.(M).

The older three of these faunal horizons, that means

rhe Penicillatum, Ciliata, and Callodiscus horizons, are

summarized in the CiliataZone of Schneid (1915), the
younger fwo (ScoPariws and Palmatus horizons) are in-
cluded in the Palmarus Zone of Schneid (1915).

The ammonites described by Zeiss (1968) from
the upper part of the Rennertshofen Formarion are very
close or even indistinguishable from those of basal parts
of the overlying Neuburg Formation; in some secrions
there could be a chronological overlap between both for-
mations.

Tethyan ammonites within the Neuburg faunas

Especiaily the lowermost faunal horizon of the
Neuburg Formation (Penicillatum horizon), yields a larg-
er number of ammonites with Tethyan affinity, which are

most important for correlation purpose.
Already in 1973, Barrhel Er Geyssant tried to cor-

relate the Neuburg succession with the Tethyan srandard,
but some of their determinations has led ro contradictory
interpretations. This concerns the misidentification of a

fragmentary Virgatosimoceras rothpletzi (Schneid) as V cf.
albertinum (Catullo), thus pointing ro a relarively old age

of the basal part of the Neuburg Formation, srarring al-
ready somewhere in the Albertinum Zone. However, all
specimens of Virgatosimoceras (s.str.) from the Neuburg
Formation including the types of Simoceras rotbpletzi
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Schneid and Virgatosimoceras rotbpletzi z,ìrgulifer Geys-
silnt & Zeiss conre from the Penicillatunt horizon. thus
indic:rting the variabilin' of ir sinsle chronospecies, tl.re

valid nan.re of rvhich rs V. rothpletzr (Schneid) . This spe-

cies cannot be inclLrded in the slu.ne genLls together rvitl.r

the co-occr,rr rrng " S i nt o c er"r i' bro i I i i Sch rr eid bec,rusc of
their totally diffcrcnt sculpture developnrcnt. Thc lrrtter
belonss to another, still unrrrrnred perisphinctid senus. A
f ratnr entirry record ori ginirl lv tcrrrrc'd t s " V i rgtt o s ì t t o cer-

as (?) broìÌiì" fronr stratrr of tl'te Paltnatus horizon (B:,rr-

thel & Geyss:rnt 1973) ts ir stranse misidcntificartion of r
crushed Danubisphinctes palntoúus (Schncid).

Aspidocerirtids are represented bv the rel.rtivell
comnron Physocloceras neoburgense (Oppel) and its nri-
croconch partner Sutttef ia dsenLt (Oppel), besides the verv
rare but palaeoueoeraphically rvidespre,rd Toulispbinctes

rafaeli (Oppel). The sinqle, very typic,rl specir.nen of ,4s-

picloceras rogoztticense (Zeuschner) firÌurcd bv Schneid
(1915, pl. 5, fig. 5, erroneouslv deternrined ts "Aspidoceras

rafaeli") could not be traced in the Munich collection ,rr.rd

was probably lost during World War II.
Haplocerirtids are rcpresented by Haploceras cara-

chtbeis (Zeuschner), Haploceras elintatum (Oppel), and,
nruch rarer, by the n.rlcroconch " Pseudo\issoceras" coilcorsi
Donzc & Enav (Pl. l, fiu.2), rvhich is conspecific rvith
the Neuburg terxon "P" bar:aricurtt Barthel, and by ,r sin-
gle specimen of the corresponding nricroconch origin:rl-
ly described x"Glochice,?7r sp." (Barthcl 1962, pl. l, fig.
I l). Although ,r Tethy:rn origin of the lrrtter ;rnrnronitc
group was never questioncd, we refrain front alloclting
therr to the genus Pseutlolissocer?.r, the type species of
which 1: Pseudolissoceras zitteli Burckhrrdt) fronr Ar-
gentina differs in nrany ch,rrtrcters, especi,rllv in ,rnother
rrrchitecture of the l:rteral lobe.

In the younuer faun,rl horizons of Neuburg scction.
thc'Tethvan influx decrease s rcr.n,rrkabll', probablv due to ,r

f;rlling sea level ,rnd changinq current svstcnrs. In rhc Pal-
ntatus horizon, the uppernrost i'u-nmonite bearing unit of
the section, onll' fc'u, heavily crushed, insiunificant Hap-
locer,ts nere found, erroncouslv identified s "Pseudolis-

soceras" bal:aricuttt by Barrhel ( 1962) and l.re.nce one of the
rnain sources for ,rn exclusively old dirtinq of the finding
level sugsested bvJelctz-kv (1989). This elroneous idcn-
tificirtion u,as ,rlrcad)- recognizcd bv Cecca (1988).

In the ovcrlving Oberh,rusen Menrber, the litho-
facies is tvpicirl of ,r shallorv m,rrine environment rvitl.r

irbu ndirnt calcrìrcous aI g,re, oncoids, forirr.ns, echinoclernr s,

:rnc-l shellv debris. Fen' fr,rgnrents of ,rr.r.rr.r.ronites arc too
snrall for 11 secLrre identific:rtion, but nrost likelv thev still
represent DanubispbincÍe5- cx sr. pdltnLltus.

Subboreal ammonites

Tivo r.nonospecific taxl frorr.r thc Pmicillatum hori-
zon were recentlv interpreted ,rs Subboreal or even Boreal

ir.r.r r.n i gr,rnts (Scherzin uer & Sch wci ger t | 999). F{owever,
oLrr reccnt interprct:rtion of the strànge biplicate "Peri-
sphittctcs" constrictor Schncid iìs r'r nlacroconch Sannati-
spÌtinctes :lpperrs dor"rbtful in thc light oî neu,lv str.rdicd

materiirl fronr thc Lower Tithclniln of SE, France and S

Gernranv, which is close to thc lectotype of Schneid's
specie s. Most problblv " Perisphinctes" constricfor is ,r r.rre

specics of Subnrcditerranean affinin'.
The uniquely recorded Dorsoplanites luttbricarìus

(Schneid) points to a correlation u,ith the Borerl Pirndcri
Zonc, but its correlation r',rluc is rather linrited beciruse

of a rvidespre:rd hirrtus in the successions of the Russiln
Pl:rtfornr during the supposed iliìe of the depositiorr of
the lor.vcrn.rost Ncuburg Forrrltion.

More successful is a corrclation bascd on the anlllro-
nite se nr.rs Danubisphinctes :rnd its corresponding micro-
conch Parapall,tsiceras (Pl. l, figs. 5-6). Parapallasiceras rs

honroeomorphic rvith manv othcr r.nicroconch perisphinc-
tids fronr other palaeobiogeogrrphic:rl regions (e.g. South-
ern Splin, Arecntinl) arnd was hence often rrisidentified.
In conrr:rsr to Zeiss (1968), Barthel (1974) and zrlso lrter
Zeiss (19776) dicl not rerlisc the evolution of the genus

DanubisphincÍes irnd included thcir 1'ounucr representa-
tir,cs in ;r sep:rrrÌte genus lsterifcs, rvhich w;ls supposed to
occur tosether with lirte fornrs ol Danubisphizcfes. These

voungcr fornrs h,rve ,rlso been recorded fror.n Centrll Po-

land (Kutek & Zciss 1971, t997), but not ir.r the Klentrrice
beds irs claimed by Zeiss (1977b).

Submediterranean ammonites

Besides the dimorphic genera Dttnubispbìrtctes/
Parapallasicerzs rvith its Subboreirl to Submcditerraneln
distribution, the nrrin stock of perisphinctids of the Neu-
burs Forr.nation exhibits a Subrrrediterrane:ìn origin. Thev
are rcpresented by the dimorphic pirirs Sublithacoceras

[M] - urotrp of "Lernencia" ciliata [m] (P1.2, figs. l-2)
and Franconitcs IM] - Paraberriasella lrnl (Pl. 2, figs. 3-

4). Thcir direct lncestors were found in the underlyinu
beds of thc Rcnnertshofen Formation, the anrmonite
firunrr of rvhich r.vls ,rlmost cxhirustively dcscribed by
Zeiss (1968). Scvcrrl Subrrcditerrane:rn rrnlnlonites of
the Pcnicillatunt ltortzon of thc Neuburg Formetion ,rrc

also rccorded frorl Slvov (St. Concors, SE Fr:rnce) (see

Donzc & Enrry l96l; Barthcl 1964 Zeiss 1968). Intcr-
estinglv, the voungest represcntrtir.es of Sublìthacocertts

becirrrrc not onlv e quallv lrrrgc r-rs the co-occurrrng Datt-
ubispbinctes, but ,rlso sot il \'crv sir.r.rillr ,rclult sculpture
rvith virgrtotorre ribs. They ,rrc onlv distinguish:rblc in
regirrd of thcir different e,rrlv scr-rlptur,rl sttrges ,rnd an-

othcr nrode oi coiling. Possiblr., this striking honroeo-
morphv u':rs forccd bv p,rl,reoecologicrrl ftrctors or pal-
rreoethologicirl reasons. Anrong the thrce line,rges of
perisphinctids, thc couple FrancottiteslParaberriasella
is still inconrpletelv recorded in the vounger horizons,
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rvhere the Sr.rbmediterr:rneirn/Subbore:rl d i n.rorph ic p,rir
D an ubi sphin ctes / Parapdllas i ceras becanre predominant.

Correlations

For a correlation u,ith the standard zon:rtion, the
rllost inlportant anlnlonitcs are thosc of Tethyln ori-
gin. This wirs ;rlre,rdv stressed by Barthel & Gevssrnt
(1973). Most interesting rr'ithin thesc Tethv,rn irlrli-
grants is thc occurrence of the sinrocerirud Volanoceras

scbu,ertschlageri (Schneid) (Pl. 1, fig.3). Geyssant (1988)

interpre ted its occurrence in the succession of Neuburg
as an exanlple of punctu:rted equilibriur.r.r evolution, be-
ciluse the species V. scht,ertscblageri w;ts i.ìt that tinrc ur.r-

known fron.r Teth,van succcssions, rvith thc exception of
a questionlble record from the Vestcrn Alps (Thieuloy
1963). Her interpretation is verl' unlikelv since in this
c.tse Vol.tltocet'as scbu'ertschlageri should be more conr-
nron ir-r Subr.nediterranciÌn successions than in Tcthylr.r
ones. Horvcvcr, up to thc present, the holotype is the
only specinren from thc Submediterrrrncan. Sorle tirlc
lilter, severill spccimens of Volanocetzs from Sperin :rnd
Hungary were interpreted trs V schr;-'ertschlageri for rnor-
phologicll rcelsons, purely pointinr to their prorsir:rdiirte
ribbing which is, howo'cr, only partly developed in one
of the flanks of the holotypc of V sclt.i;,ertschlageri and
lrppears not to be diagnostic (Olóriz 1978; Fózy l98tì).
These specinrens were found to co-occur wrrh VoLmoce-
ras volanense (Oppel), ir species which is very chrrractcr-
istic of the lrte Early Tithonian Volirnense Zone, rvhich
is an equiverlent of the Ponti Zone. Meirnrvhile, rve uot
several V. scbu'ertscblageri f rorn the Frrlliruxi Zone of the
Subbetic Jur:rssic of southern Spain. These specinrcns
were all found together rvith Simoceras admirantlunt
(Zrttel), an index species of the Tethl':rn Adrr.ririrndunr/
Biruncinaturr Subzone n'hich is knorvn to represenr :1

tirle equivalent of tl.re upper p,rrt of the Fallauxi Zone
of the Tethl,an star-rdlrd (Ceriou & Hantz-pergue 1997).
Moreover, the r.norphologicirl irnalvsis of the sculpturrrl
developr.n en t durine onto gcnv u'ithin th e representrrti vcs

of Volanocetzis showed th:rt V schii'ertsc'ltletger-i is trrrnsi-
tional betwcen V. krantzerlJe and U voldttense. \fe rvcre

rrlso irble to ide ntifl' V. lerarttzense Crrr.rtú Chrrp:r. previ-
ouslt, onlv knorvn fronr South Anreric;r (: Sinoceras
Jl. v-olattense Opp. in Krantz- 1928), in southern Spain
conring fronr bcds belorrging to the l;rte Senrifornrc/
Vcrruciferurt Zone (for rrorc detlils see Schweiscrt et
al. 2002).

Additionally', u,e rccord..1 ,1 11,picrrl specinten of
V irgrtt o s i ttt o cera s rothp I etzi (Sch nei d) fronr the Ti th on i-
an of Savov. Originally, it wris rnisidentified by Dorrze
& Enay (1961, pl. 12, fig.3) as a perisphinctid (for
nrore det:rils sce Scherzinger & Schweiuert, in preprr-
rrltion). This occurrencc r-rnderlines the correlation bc-
tween the Firlliruxi Zone o[ SE France rrr.rd parts of tl.re

Ciliata Zone oi Stùl Germirnr'. Of course, not all "V/r-
gatosintoceras roitpletzi" hitherto published fit rvith this
Virgatositttoce?.ar chronospecics, u'hich is typic;rl of the
Pen i c i I lat u m horiz-on.

At least, u.ithin the ilunl ol the Penicillatum ho-
riz-on, ,.r singlc spccinren of RicltterelLr ci. ricbteri (Op-
pel) (Pl. l, fig. 4) points to the lou,er pirrt of the Tethy-
irn Firlliruxi Zonc (Ceccir 1986; Ccccir ,3r Eniry 1991). It is

ch,rrircterized bi' ,i strong provcrse projection of the sec-

ondaries forming ,r chevron-like sculpture on the venter,
but l,rcking a ventrrÌl furroro, likc' irr other perisphinctids
of tlris horizon. Vcry similar forrrs described ,rs "Rich-
terellrt l.1l. ricltteri" bv Cecca (1986) ilnd Cecc:1 & En:ry

(199 l) occur 
'rlre:rdv 

in the upper p,rrt of thc Semiforme/
Vcrruciferun'tZonc. Hor.vevcr. in the lartter. the secondar-
ies irrc projectins nrore gradually than in true R. richteri,
so that the nrorphology of our specimen fits better with
thirt of R. riclttari .

As :r result of the above data, the correlrtion of the
Penicillatutrt horiz-on, :rnd hence of the lorver part of the
Ciliata Zone, within the lowcr pilrt of the Tcthyirn Fallauxi
Zone , secnrs n.rost convincing. Surcly, because of the misi-
den ti ficirtion of l f ragmen tarv V i rgat os i nt o ceras rothp letzi
as 11 cf. albertirturrt bv Barthel & Ge1'ssant (1923) it was

rerrsonable to tirkc the lorver part of the Neuburg succes-

siorr verv close to thc' D:rrwini/Albertinur.rr Zone, arnd to
include the tinre interr';rl of thc Semifornre/Verruciferunr
Zonc sorreu'here in these bas:rl beds.

The subdir,ision of a Palmatus horizon rnd an over-
lyine Subpaltnatus horrzon in ce ntr,rl Poltrnd ,rnd S Ger-
nrln1,, rvhich rvas :rdopted fronr crr,rshed ilnd frxgmentary
r.nr.rterii'rl (Kutek & Zciss 1997 Zciss 200 1), is not reliable
in respect of the poor preser".r'rtion of the Polish material
and the co-occurrcncc of both tlxl rvithin the sirn.re beds

i.rt their typc locllitv at Neuburg. Moreoveq ;ìn evolution
o[ Danubispltllclcs fronr a palmatrts to 

^ 
subp.llnLltus mor-

pholouv is not rccosniz-able even by meaÍìs of statistics
on thc nunleroLrs nrirteriirl collcctcd bed-by-bed from the
IJnterh,rusen section.

The voungcst biostrartigrlphic horiz-on Ior the suc-

cession of the Ncr,rburg Forrrr:rtion rvas forurerlv taken by
thc record of 

'r 
sirrglc c,rlpionellid in ,r rev'orked lithoclast

ternred s Crassicoll"tria by Brrthcl (1969). This record,
hou,cver, rpperrrs rrrther doubtfr,rl in regrrd of the pres-
encc of onlv onc questionrrblc' rccord in thin sections
(,rlthough arccordins to Barrthcl the deternrin;rtion rr'as

confirnred b1'J. Iìcnranc). A re-irrvcstieatiorr of the thin
sectiorl, 'uvhich rvirs sirid to cont:rir.r thc figured specimen.
\\r:1s not snccessful because it vie lde'd neithe r rr calpionel-
lid nor iln\rthins clse sinril,rr. Morcover, it is of little val-
uc, bccituse thc srrnrplc rvith thc doubtful calpionellid
rv,rs s,rid to colrlc fronr i.r linrcstone bed in tr tectonically
disturbcd irreir, thc cxact position n,ithin thc sr.rccession

renr,'rins r-rnclear. As :r result, tl.rc r-rpper boundtrrv of the
Ner-rburg sect;on cirnnot bc correlarted directll, rvith thc
Tethvrrn zon:rtion.
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Conclusions

The correlation of the basal limestone beds of the

Neuburg Formation in Franconia with the Fallauxi Zone

Tethyan standard is confirmed by age-diagnostic Tethy-
an immigran s like Volanoceras schwertscblageri, Virgatosi'

mocerts rotbpletzi, and Ricbterella c[. ricbteri. They all oc-
cur in the Penicillatum horizon of the Submediterranean
Ciliata Zone. Although a high resolution of the higher

parts of the Neuburg Formation by means of ammonite
faunas into another 4 faunal horizons is fairly possible,

the predominating Submediterranean or Subboreal char-

acter of the remaining ammonite groups prevents a direct
correlation with the Tethyan standard. The upper limit
for the deposition of these limestones formerly given by

the reference of a single calpionellid specimen appears

ambiguous.

The occurrence of Danubisphinctes palrnatws both
in the higher part of the Unterhausen Member and in the

Subboreal Upper Jurassic of Central Poland establishes

a very precise correlation also with the Russian Platform
and some southward exposures.

As a result, the ammonite faunas of the Neuburg
Formation reveal a step-by-step correlation between Teth-

yan, Submediterranean, and even Sub-/Boreal localities.
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Fig. 1-4

Fig. 1

Fig. s, 6

Fio 5

PLATE 1

Age diagnostic Tethyan immigrants of the Neuburg Formation (Unterhausen Member).

Virgatosimoceras rothpletzi (Schneid), plaster cast of negative print, most probably from bed 26, Penicillatum horizon, BSPM 1913

IX 201. Fig. 2 - "Pseudolissoceras" concorsi Donze & Enay (= holotype Pseudolissoceras baoaricum Barthel), bed 28, Penicillatum

horizon, BSPM 1 957 VI 2 1 . Fig. 3 - Volanoceras schzuertscblageri (Schneid), holotype, most probably from bed 26, Penicillatwm ho-

rizon, BSPM 1913 IX 2OO. Fig. 4 - Richterella cf.richteri (Oppel), lateral and ventral view; bed24, Penicillatwmholzon, BSPM 1957

vI 4495.

Examples of dimorphic Submediterranean/Subboreal perisphinctids frorn the Neuburg Formation (Unterhausen Member)'

Parapallasiceras spurius (Schneid) (m), bed 116, Palmatus horizon, BSPM l957VI 5201. Fig. 6 - D,tnubisphinctes Pdlmdtus (Schneid)

(M), bed 116, Palmatus horiz-on, BSPM 1957 VI 5192.

All specimens are figured in natural size, except of Fig. 6 (x 0.75).

PLATE 2

Examples of dimorphic Submediterranean perisphinctids from the Neuburg Formation (Unterhausen Member).

Swblithacoceras callizonws (Schneid) (M), bed 42,Ciliata horìzon, BSPM 1957 VI 4843. Fig.2 - "Lemencia" ciliata (Schneid) (m),

bed+Z,Ciliata horizon,BSPM 1957VL 4744.Fig.3-Paraberriasellan. sp.(m),bed42,Ciliata horizon,BSPM l957VI 4560.

Franconites jubarzs (Schneid) (M), bed 42, Ciliata horizon, SMNS 64860.

Fio 1-4^'b' ' '

Fig. 4

All specimens are figured in natural size, except of Fig. 1 (x 0.75).
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