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Riassunto. Viene effertuato per la prima volta uno studio po-
polazionistico degli Prychitidae compressi (Ammonoidea) raccolti
strato-per-strato nel Calcare di Prezzo (Anisico superiore, Alpi meri-
dionali). Si dimostra come in alcune popolazioni di Ptychitidi com-
pressi durante |'ontogenesi si possa verificare una modificazione del
ventre, che diventa subacuto/fastigato mentre la sezione del giro di-
venta lanceolata. Questo particolare sviluppo della zona ventrale non
¢ dovuto ad anomalie di crescita, come talvolta riportato in letteratu-
ra, ma & un normale sviluppo ontogenetico. Gli Ammonoidi con que-
sto tipo particolare di ontogenesi sono separati dal genere Flexoptychi-
tes, che comprende quindi gli Prychitidi compressi con ventre arro-
tondato, ed inclusi nel nuovo genere Lanceoptychites. Il nuovo genere
¢ un discendente secondario di Flexoptychites e comprende 4 specie: L.
velox (tipo) sp. n., L. styx sp. n., L. indistinctus (Mojsisovics) e L.
charlyanus (Diener). L. styx ed il suo discendente peramorfico L. velox
sono specie stratofenetiche. Entrambe le specie sono istituite su mate-
riale proveniente dal Calcare di Prezzo, dove sono limitate alla parte
media della zona a Paraceratites trinodosus (Illirico). L. indistinctus
(Mojsisovics) e L. charlyanus (Diener) vengono rivisti sulla base dello
studio dei tipi. Poiché non ¢ disponibile nessuna informazione sulla
distribuzione strato-per-strato dei tipi, questi taxa restano semplici
morfospecie,

Abstract. For the first time a population analysis of compres-
sed Prychitidae (Ammonoidea) bed-by-bed collected from Prezzo
Limestone (Upper Anisian, Southern Alps) is performed. The analy-
sis allows to demonstrate that within some populations of compres-
sed prychitids during the growth the venter may become subacute/fa-
stigate and the section lanceolate. This modification is not due to
growth anomalies, as sometimes believed in literature, but is a nor-
mal ontogenetic development. The ammonoids with this peculiar on-
togeny are moved from the genus Flexoptychites, that groups the com-
pressed ptychitids with rounded venter, into the new genus Lanceop-
tychites. The new genus is a secondary descendent of Flexoptychites
and comprises 4 species: L. velox (type) sp. n., L. styx sp. n., L. mds-
stinctus (Mojsisovies) and L. charlyanus (Diener). L. styx and its pera-
morphic descendant L. velox are stratophenetic species. They are de-
scribed from the Prezzo Limestone, where they are confined to the
middle part of the Paraceratites trinodosus zone (Illyrian). No bed-by-
bed information is available for L. indistinctus (Mojsisovics) and L.
charlyanus (Diener). These morphospecies are revised on the basis of
the type material.

Zusammenfassung. Anhand von horizontiert aufgesammelten
Fossilfolgen aus dem Prezzokalk (Siidalpen), wird fiir flache Prychiri-
dae (Ammonoidea) erstmals eine Populationsanalyse durchgefiihrt.

Damit kann bewiesen werden, daft das Auftreten einer subakuten/fa-
stigaten Externseite und eines lanzettfsrmigen Windungsquerschnitts
wihrend des Wachstums, bei flachen Prychitidae, eine normale onto-
genetische Entwicklung darstellt und dass es sich dabei nicht um Wa-
chstumsanomalien handelt, wie manchmal in der Literatur vermurtet
wurde. Ammonoideen mit einer solch eigentiimlicher Ontogenese
werden nun aus der Gattung Flexoprychites, zu der nur noch flache
Prychitiden mit gerundeter Externseite gerechnet werden, ausgeglie-
dert und zur neuen Gattung Lanceoptychites gestellt. Die neue Gat-
tung ist eine sekundire Abspaltung ven Flexopeychites und umfasst
zur Zeit aus vier Arten: Lanceoptychites velox sp. n. (Typusart), L. styx
sp. n., L. indistinctus (Mojsisovics, 1882) und L. charlyanus (Diener,
1900). L. styx und seine peramorphe Abspaltung L. wvelox sind strato-
phenetische Arten aus dem Prezzokalk, wo sie auf den mittleren
Abschnitt der Zone des Paraceratites trinodosus (Illvr) beschrinke
sind. Uber L. indistinctus (Mojsisovics, 1882) und L. charlyanus (Die-
ner, 1900) gibt es keine gesicherten stratigraphische Angaben. Diese
beiden Morphospezies werden anhand des Typenmaterials revidiert.

Introduction: summary of the knowledge on the west
tethyan Ptychitidae.

The family Prychitidae Mojsisovics, 1882 is a typi-
cal component of the open marine ammonoid assembla-
ges during Anisian and in part Ladinian times. It groups
leiostraca ammonoids with depressed to compressed coi-
ling and a typical ammonitic suture line. The family is
common in the Arctic, Pacific and Tethyan paleobiopro-
vinces, while its episodic occurrence in epicontinental
seas (Upper Muschelkalk: Urlichs & Kurzweil, 1997) is
not surely related to living populations, but could be
due to post-mortem drifting of the shells from the Tethys
(Urlich & Mundlos, 1985). During the Pelsonian-Illy-
rian (Anisian) the family is represented in the Western
Tethys by the genera Ptychites Mojsisovics, 1882, Flexop-
tychites Spath, 1951 and Malletoptychites Diener, 1916.
The last genus is rare and restricted to red nodular lime-
stones, while Prychites and Flexoptychites are much more
frequent and Repre-
sentatives of Prychites and/or Flexoptychites are very
abundant in red nodular limestones (i.e., Schreyeralm
and Han-Bulog Limestones), but they can also be found

relatively  facies-indipendent.
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Fig.1 - Location map of the most
important Anisian  localities
of Southern and Northern

Alps mentioned in the text.

The analysis of the taxo-
nomical position of these species
is complex. Most of the pro-
blems stem from the old techni-
ques of collection. In the past
(mainly in the last century) the
specimens were not collected
with special care on the position
in the stratigraphic sections. On

the opposite, all the specimens
{ coming from the same lithology
(roughly the same formation)
were grouped together into the
same "assemblage” which was ac-
tually far from a true natural as-
sociation. As a consequence the
type series of the new species
were not composed after the

M

in black or brown - bituminous limestones (i.e., Prezzo
and Gutenstein Limestones), in sandy/silty limestones
(i.e., Dont Formation) and in siliceous nodular lime-
stones (i.e., Buchenstein Formation).

Despite the frequency in the stratigraphical record
and the wide paleogeographic distribution, Ptychites and
Flexoptychites, as the rest of the family Ptychitidae, are
far from being well known. The history of the know-
ledge of the group is long and complex. Prychites was
formalized by Mojsisovics in 1875, and in a few years
the genus grew including more and more species nota-
bly diverse in whorl section, coiling, size and suture
line. The wide variety of species attributed to Ptychites
was remarked by Mojsisovics (1882), who distinguished
within the genus several groups of species. However the
genus continued growing, and it gradually became a ta-
xonomical basket, so large that in the Fossilium Catalo-
gus 84 species were counted (Diener, 1915). Afterwards
the content of that basket was gradually reduced by re-
moving the most diverse species creating new genera, so
that the taxonomy was shifted: the former genus Peychi-
tes became a family composed by most of the previous
groups of species raised to rank of genera. Much later
(Tozer, 1981) moved Discoptychites Diener, 1916 (=Mo-
jsisovics’ group of P megalodiscus) to the family Sturii-
dae Kiparisova, 1958. Unfortunately this reorganization
did not involve all the species formerly attributed to Pry-
chites, but only the more frequent and morphologically
"extreme" forms. Several species, sometimes rare, often ba-
sed on very few or single specimens, usually morphologi-
cally intermediate with respect to the leading forms of Mo-
Jsisovics’ groups, were omitted.

analysis of ontogeny and mor-
phological variability within true populations of indivi-
duals, but they were artificially assumed. At the present
no good information on the stratigraphic relationships
between the type specimens of these species is available.
Therefore the problem of the understanding of the mor-
phological features intermediate between different spe-
cies cannot be solved because, the chronological and
biological meaning of their relationships is unknown.
All of these problems are common with Triassic ammo-
noids (Tozer, 1971), however in the case of Ptychitidae
they are especially severe because the taxonomy of this
family is much more influenced than that of other
groups (i.e., the family Ceratitidae Mojsisovics, 1879) by
collection from Anisian condensed red limestones
(Schreyeralm and Han-Bulog Limestones), where three to
four ammonoid zones are surely represented (Gaetani,
1969, p. 492).

The only way to solve these complex and inter-re-
lated taxonomical and stratigraphical problems should
consist in the application of bed-by-bed (population)
analyses to fossil-bearing sequences (stratophenetic ap-
proach s.].: Gingerich, 1979; Dzik, 1987) possibly corre-
sponding to historical localities. This paper shows the
first result of the attempt at applying this technique to
the Prychitidae of two Illyrian sections of the Giudica-
rie (Southern Alps).

The new data from the Southern Alps.

Prezzo Limestone (Rosenberg, 1962; Assereto &
Casati, 1965) is a southern alpine Middle Triassic forma-
tion known since the last century for its rich ammo-
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noid fauna. In the study area (Fig. 1 and 2), which is
located in the type area of the formation (Giudicarie),
the Prezzo Limestone is about 80 m thick (Gaetani,
1969). The unit consists of rhythmic alternation of 10-20
cm thick dark grey marly limestones and equivalent thic-
kness of dark grey to black marls or shales. In the upper
20 meters of the formation ammonoids and bivalves
(Daonella) occur quite frequently in the limestone beds,
while nautiloids, brachiopods and gastropods are rare.
The limestone beds are very poor in sedimentological
structures and textures. They do not show any features
of the typical (proximal) tempestites or turbidites (ero-
sional base, grading, cross lamination etc.), however this
lack of structures should be compatible with both distal
facies of event deposits or with cyclic sedimentation.

Two sections (Adana and Stabol Fresco; Fig. 2)
have been bed-by-bed sampled in the years 1989-1992 in
the upper part of the Prezzo Limestone for a total
amount of about 60 days of field work. All the lime-
stone beds of Adana section have been quantitatively
sampled by mean of a motordriller, while Stabol Fresco
has been quickly sampled by hammer for comparison.
Some tens of fossil-bearing beds have been recognized.
Except for the daonellids, which often occur in coquina-
like layers, all the fossils found in the field have been
kept and prepared in laboratory, even the poorly preser-
ved ones. All the fossils collected in the same bed have
been grouped into the same sample, which is named af-
ter the acronym of the section and the number of the
bed. The samples are often composed by more than 100
cephalopods so that they are significant for the study of
the original cephalopod assemblages.

Preservation of the ammonoids.

The specimens are preserved with the test. The
phragmocones are almost completely filled by cements
and the inner whorls are often recrystallized. The speci-
mens do not show size-sorting within samples: very
small to very large-sized specimens can be found, but
the frequency distribution of the size 1s usually unimo-
dal and the maximum frequency is at small size. The
sediment infilling of the body chambers is identical to
the rock matrix. The specimens are often slightly ellipti-
cal, due to fractureless lateral deformation (Seilacher et
al., 1976). None of the features reported by Fernandez-
Lopez (1985) as typical of taphonomic reworking (sensu
Fernandez-Lopez & Melendez, 1994) have been observed.
As a consequence the samples are not composed by mi-
xed faunas, and their stratigraphic succession is a normal
and undisturbed time sequence. Each sample is a chro-
no-assemblage of specimens which were living in the
same interval of time. The time duration of the chrono-
assemblages is at the present not defined, and depends
on the time significance of the bedding: "0 for distal
tempestites/turbidites or »0 (19-23ky) for cyclic bedding.

If the rich ammonoid record of the Prezzo Lime-
stone is perfect from a theoretical point of view, from a
practical point of view it is very difficult to study. A lot
of specimens are broken during preparation because of
the hardness of the rock and the recrystallization of the
phragmocones. The likelihood of breakage is directly re-
lated to the size of the specimens, so that it is very diffi-
cult to prepare complete "mature” specimens. Lack of
"mature” specimens prevents from the full under-
standing of the morphology of the very common young
specimens. Moreover the study of the ontogeny of "ma-
ture” individuals 1s difficult because their recrystallized
inner whorls cannot be exposed by preparation.

Distribution of Ptychitidae in the studied sections.

Ptychitidae are relatively common in Adana and
Stabol Fresco sections. Their abundance may change
from bed to bed, but the average frequency is about 30-
40% of the collected specimens. Most of the Ptychitidae
can be ascribed to the genus Flexoptychites Spath, 1951,
while very few specimens belong to the genus Prychites
Mojsisovics, 1882. In Adana section Ptychites has been
found in levels AD81 (2 specimens), ADS7 (1 specimen)
and AD93 (1 specimen). The first occurrence of Flexop-
tychites 1s recorded in bed AD88 (3 specimens), then the
range of the genus continues up to the top of the sec-
tion. In a similar way in Stabol Fresco section Prychites
is confined to the lower levels (SF85A, 2 sp.; SF92A, 1
sp., SF96A, 1 sp.), while Flexoptychites 1s much more
common in the middle and upper part of the section
(FO in level SF93A).

The rare occurrence of Ptychites does not allow
any analysis of population variability. Moreover the
small size of the specimens (diameter less than 3 cm)
makes the comparison with the typical Prychites from
literature very difficult.

The attempt at studying the population variabili-
ty of Flexoptychites leads to better results. The high fre-
quency of Flexoptychites sometimes allows to overcome
the problems of the above mentioned unperfect quality
of the fossil record in the Prezzo Limestone. When a
large number of specimens is available from the same
sample it is possible to understand the ontogeny of the
chrono-population by arranging the specimens in se-
quence of size. Then the comparison of specimens with
the same size allows to check the intra-population varia-
bility.

The morphological differences between the Flexap-
tychites of the different levels are very faint. The whorl
section is quite constant within a sample, but changes
from sample to sample. It seems to have some taxono-
mical significance even if 1t does not seem to display a
clear and continuous stratigraphic trend. On the contra-
ry the sculpture of the very weak ribbing does not seem
to have taxonomical significance, because it shows indi-
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Fig. 3

- "Mature" Flexoptychites showing a modification of the body chamber close to the peristome. MPUM 8114 (SF94A-2), a) lateral view;

b) ventral view. The arrow marks the beginning of body chamber. x 1.

vidual and ontogenetic variations within the same sam-
ple, without any significant difference from sample to
sample. Much more difficult is to test the suture line
and the umbilical area, because they are visible on a
very few specimens within the samples (usually less
than 10%). This restriction makes the classification of
the specimens hard, because often in literature a great
taxonomical weight is attributed to these characters. On
the basis of the few observations of suture line and um-
bilical areas at the moment it is just possible to suggest
a similarity between the lower samples (AD88-AD94b)
and Flexoptychites gibbus (Benecke).

If the analysis of the variability of the classical ta-
xonomical characters is complex, two new observations
have been done. An unusual feature has been often ob-
served on the "mature” specimens with preserved peri-
stome. The body chamber of largest specimens from the
levels AD89, ADI112, AD113bis and SF94A shows a
sudden narrowing followed by a widening near to the
peristome that 1s produced by an undulation of the shell
without any thickening of the test (Fig. 3). This deve-
lopment is similar to the constricted aperture of nauti-

loids (see Teichert, 1964) and is very unusual with re-
spect to what is in general known on Flexoptychites. The
interpretation of this feature is still open. Taking into
account that complete "mature" specimens are extre-
mely rare in the collection, the relative frequency of
this modification is very high. Two possible explana-
tions can be suggested: late ontogenetic epidemic patho-
logies or a "normal" origin. The latter can be a non-pat-
hological feature of both males and females or a dimor-
phic character. In both the "normal" explanations it is
very strange that the constriction has never been repor-
ted out of the Prezzo Limestone basin.

A second unusual feature has been observed wi-
thin the samples of the interval AD91-AD9%4 and
SF96A-SFI7A. Here a group of compressed Ptychitidae
looking like the classical Flexoptychites (group of E
flexuosus, type of the genus) in coiling, ornamentation
and suture line, shows a quite complex ontogenetic mo-
dification of the ventral side. Quite early during the
growth the venter becomes fastigate, then acute, while
the whorl section becomes slender, sometimes lanceola-
te. This group has been analyzed in detail.

- (facing page) Sketch of Adani (AD) and Stabol Fresco Due (SF) stratigraphic sections, showing also the range of the prychitds by

comparison with the most important ceratitids. Numbers on the side of the sections are the identification numbers of the fossil

bearing levels recognized within the interval of interest. Dotted lines draw bed-by-bed correlations of the most important fossilife-

rous levels of the two sections. The distance between the two sections is about 300 m.
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Ontogeny and population variability of the fastigate
ptychitids.

The composition of the samples from the levels
AD91-AD9%4 is shown in Tab. 1. From a practical point

M. Balini

of view it is possible to include the very few specimens
from Stabol Fresco section into the chrono-assemblages
of Adana. The two sections are very close and their le-
vels can be physically and paleontologically correlated
one by one (Balini, 1992a; Fig. 2).

Level Total Fastigm-:e Flexoptychites Prychites Discap_r)gmes- -Ptychitic]ae Pinacocerataceae
number of Prychitidae ind. ind.
specimens

AD%4 260 34 ~ - 17 26 19

AD93 310 35 - 1 12 12 16

AD9%2 132 12 8 - 6 10 14

AD91 166 6 4 - - 26 E

Tab. 1 - Total number of specimens collected in levels AD91-AD94 of Adana section and classification of the ammonoids of the superfamily

Pinacocerataceae. Very small or fragmentary specimens are classified only at family or superfamily level. Most of the specimens from
level AD91 are crushed, then just a minor part of them has been classified at genus level.
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specimens of AD93 and AD94 are grouped together (black and white triangles) because in these samples medium sized to "marture"
Flexoptychites have not been found. For AD92 Flexoptychites (*) is instead separated from the fastigate and small sized ptychirids (5
sp.). The only specimen of AD91 1s a fastigate form. The measurements that are not provided in the Systematic descriptions can be

found in the Appendix.
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Most of the information on fastigate ptychitids
comes from the levels AD93 and AD94, for this reason
the chrono-assemblages are treated in reverse strati-

graphical order.

Chrono-assemblage AD94.

Within the wide range of size represented in this
sample (Fig. 4a-d), approximately 1/6 of the specimens
are of large size (some incomplete ones cannot be mea-
sured). The rest is mainly of small size, being the me-
dium size scarcely represented. The size sequence analy-
sis of the specimens leads to demonstrate that they are
ontogenetically related. No classical Flexoprychites have
been identified in the chrono-assemblage.

In the very inner whorls the coiling is slightly in-
volute, the whorl shape is semi-elliptical and the venter
1s rounded (Fig. 5a-b). Until D=22-27 mm (H between
11 to 13-14 mm) the whorl width W increases more
slowly than H (Fig. 4b). At H=11-14mm the coiling
and whorl shape change. H/W increases more slowly
(Fig. 4b), the whorl section is still semi-elliptical, but
the venter becomes subacute (specimens MPUM 8110
[AD94-14], MPUM 8106 [AD94-195], MPUMS116
[AD94-7 and -24]). About a quarter of whorl further, at
about 19-20 mm of H, the venter becomes fastigate (Fig.
5¢-d). The beginning of the "mature" body chamber is
at 40-50 mm of H (the specimens are slightly elliptical)
where an umbilical egression occurs (specimens MPUM
8093 [AD94-1], MPUM 8094 [AD94-3], MPUM 8095
[AD94-4], MPUM 8092 [AD94-193]: not shown in Fig.
4). At the beginning of this final stage of growth the
whorl section is still semi-elliptical with fastigate venter.
Quickly the ventral side becomes acute and the whorl

- Whorl sections of the com-
pressed  Prychitidae  from
chrono-assemblages AD92 to
AD94. a) young Prychindae,
MPUM 8104 (AD94-25); b)
young Prychitidae, MPUM
8105 (AD94-19); ¢) fasugate
ptychitid showing on minor
height semi-elliptical whorl
section with rounded venter
and subfastigate venter on the
major height, MPUM 8106
(AD94-195); d) fastigate pty-
chitid, MPUM 8107 (AD94-
194), the position of the dia-
metral section is shown by
asterisk on pl. 3, fig. 6a; e)
thick variant of fastigate pry-
chitid, MPUM 8102 (AD93-
4); f) compressed variant of
fastigate ptychind, MPUM

g 8103 (AD93-10); g Flexopry-

chites, MPUM 8115 (AD92-

1). Bar scale 1 cm.

Fig. 5

e |

Flexoptychites

section slender and lanceolate. In the last quarter of the
body chamber the section becomes subrectangular by
the appearance of rounded shoulders, and the venter be-
comes again fastigate (for more details and illustrations
see Systematic descriptions). The end of the "mature”
body chamber is marked by the constriction close 1o
the peristome.

The conclusion of the geometrical analysis of the
shell is that the fastigate ptychitids of the chrono-assem-
blage AD94 are one single group. At the present no sub-
division is possible within this group on the basis of the
ribbing and suture line. The ribbing is quite simple: rib-
type is primary and intercalatory-bifurcate. Ribs are
very weak to extremely weak. They are vanishing near
to the periumbilical border and near to the ventral side
or to the shoulder. For this reason the rib shape of
small specimens sometimes looks convex. On the "ma-
ture” body chamber ribbing is always fading. The sutu-
re line is rarely well preserved, however it is almost
equivalent to Flexoptychites with respect to the number
of elements and the pattern of dentitions (Fig. 6).

Chrono-assemblage ADS3.

This group is mainly composed by medium sized
specimens. The specimens of this group are fully equiva-
lent in ribbing and suture line (Fig. 6) to those of
AD9%4.

The youngest stage of growth does not seem to be
different with respect to AD94. The few measurements
available overlap the values of the small specimens from
AD94, and the specimen MPUM 8113 (AD93-27; not
figured) shows the appearance of the subacute venter be-
tween 11.5 and 13 mm of H, as in AD9%4, The medium
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sized individuals (40 <D < 80) show a fairly wide vari-
ability in the thickness of the venter (Fig. 5e-f) and in
the value of H/W, so that it is possible to distinguish
thicker and slender variants. The variation of H/W is
about 20% (1.42-1.71, at 30 mm of H), however most
of the specimens fall in the middle range of variation
(Fig. 4b).

Up to the intermediate stage of growth the spe-
cimens of the chrono-assemblages AD93 and AD9%4
are fully similar. AD93 shows a wider variability, but
this might be explained by the larger number of speci-
mens available. On the contrary the "mature" body
chamber is different in the two chrono-assemblages.
The specimens available from AD93 display a more
simplified modification of the venter. The semi-ellipti-
cal-fastigate stage is not followed by the sharpening
of the venter as in AD94, moreover the section does
not become slender. The venter may become subacu-
te, sometimes also sublanceolate (just one very incom-
plete fragment: MPUM 8118 [AD93-305]) but the su-
brectangular-fastigate stage is never developed. At the
end of the body chamber the venter turns back roun-
ded and wider without any appearance of shoulders
(for more details and illustrations see Systematic de-
scriptions). The termination of the "mature" body
chamber is underlined by the constriction, as in
AD94 (Pl. 2, fig. la-b).

Fig. 6 - Suture lines of fastigate pry-

chitids from the Prezzo Lime-
stone: A) specimen MCNSB
2694; B) specimen MPUM
8103 (AD93-4); C) specimen
MPUM 8108 (AD94-8). Bar

scale is always 0.5 cm.

Chrono-assemblages AD92 and
AD91.

The scarce material from
the levels AD91 and AD92 does
not allow a true population
analysis, however the few ele-
ments available can be compared
to chrono-assemblages AD94 and
AD93. From the biometrical
point of view AD91 and AD92
are equivalent to AD93 and
ADY4 (Fig. 4a-d). The ornamen-
tation and the suture lines are
also similar. From young to in-
termediate stage of growth the
ventral development does not
differ from that of the same si-
zed specimens of the chrono-as-
semblages AD93 and AD94. The
development of the "mature"
specimens is simplified with re-
spect to AD94, as in the specimens from AD93. On 5
large sized but incomplete specimens 4 show the con-
striction on the body chamber.

Taxonomical position of the fastigate ptychitids.

After the bed-by-bed population analysis it is de-
monstrated that the unusual development of the ventral
side shown by the compressed ptychitids of the interval
AD91-AD9%4 is not anomalous (i.e., pathological) but is
a normal character that appears during ontogeny. Then
there are no drawbacks in the use of ventral ontogeny
for taxonomical purposes. The rich literature on Prychi-
tidae leads to find that subacute or acute venters occur,
even if rarely, in this group, Sometimes these features
have been treated as anomalous developments of Flexop-
tychites (Spath, 1951; Venzo & Pelosio, 1968), but some
other authors used them to separate species as Prychites
indistinctus Mojsisovics, 1882 and Ptychites charlyanus
Diener, 1900. Both species are here revised on the basis
of the study of type material (see Systematic descrip-
tions). P indistinctus has a subacute ventral side which
becomes rounded on the "mature" body chamber,
without any constriction. P charlyanus, in the past re-
garded as a abnormal (pathological?) Flexoptychites
(Spath, 1951, p. 150), has a lanceolate section already at
juvenile stage of growth. Both species differ from the
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ADS4b :

AD94

AD93

ADS2

ADg1

L. velox

Fig.7 - Morphological variability of
compressed ptychitids from
Giudicarte, compared with
the bed-by-bed distribution.
The reference section s
Adana, but the populations
include also the specimens
from Stabol Fresco Due sec-
tion. Length of bar diagrams
corresponds to "mature” size;
relative length of stages is pro-
portional, but not to scale.
The method is summarized
by Landman & Geyssant,
1993, fig. 2.

ADB88

. Semi-elliptical section, —= Semi-elliptical section,
rounded venter == subacute venter

[]H Acute venter

fastigate venter

-3 Thick lanceolate
L4 section

specimens from the Prezzo Limestone, but altogether
they support the erection of a new genus Lanceoptychi-
tes. On the basis of the morphology of the "mature"
body chamber the specimens from Giudicarie are divi-
ded into two species. L. velox sp.n. (type-species of Lan-
ceoptychites) groups the "mature" specimens from AD9%4
while L. styx sp. n. is based on the adult specimens from
AD91-AD93. Small to medium sized specimens are not
classified at species level.

At the first glance the default of a taxonomy in
which species are classified on the basis of "mature” spe-
cimens is that small to medium sized individuals, someti-
mes quite abundant, cannot be fully classified. However,
it must be pointed out that: a) small to medium sized
specimens can be classified into the genus Lanceoptychites
since 22-27 mm of diameter, which is a quite reasonably
small size; b) the typical feature of the new genus (ven-
tral side) is easy to be detected; c) the classification at
species level of small to medium sized specimens
(30<D < 40-50 mm) is virtually impossible also within
the very similar genus Flexoptychites; d) the stratigraphic
range of Lanceoptychites is so short that even specimens
with open classification at species level are useful for da-
ting and correlating stratigraphic sections (see above).

Stratigraphical distribution and significance of Lan-
ceoptychites gen. n.

Lanceoptychites has been identified from the Alps
to Bulgaria (see Systematic descriptions), however bed-

|lanceolate variant

Semi-elliptical section,

FJ Lanceclate section

xKys sayyafydoasue

Modification of venter: Lanceoptychites

B r—

by-bed data are available only
from Giudicarie, where the ran-

w2 g

ge of the genus is confined to
the middle part of the Paracerati-
tes trinodosus zone (Fig. 2). This
biozone is here understood as

€ Consriction

@ Infiate section

Subrectangular sect
fastigate venter

range zone based on Paraceratites
s.s. (group of P elegans [Mojsiso-
vics, 1882] and P trinodosus [Mo-
jsisovics, 1882]). The lower boundary of this biozone is
drawn between AD80 and ADS81 in Adana section, and
between SF85A and SF86A in Stabol Fresco section.
The upper boundary is respectively located between
AD104 and AD105, and SF105A and SF106A (Balini,
1992a). The FO of Lanceoptychites is coeval to the oc-
currence of Megaceratites fallax, type-species of the genus
Megaceratites Balini, 1992. The LO is older than the FO
of the genus Asseretoceras Balini, 1992 (Balini, 1992b).
On the basis of the available data Lanceoptychites

—_—
=
=

could be the only genus among the leiostraca ammo-
noids potentially useful as a guide fossil for the Paracera-
tites trinodosus zone. The new genus is easily distinguis-
hed and it is reported not only from the pelagic facies
(red limestones) where the leiostraca are dominating ele-
ments of the assemblages, but also in more restricted
(shallower?) environments (Reutte and Lombardia-Giudi-
carie), where the trachyostraca are much more frequent.
However, the practical usefulness of Lanceoptychites de-
pends on its frequency, that seems t be quite low in
the red limestone, at least from literature. Among the
several explanations for this rare occurrence (sampling,
taxonomical mistakes in literature, reworking) I uphold
the one related to the condensation of the red lime-
stones. In this kind of highly condensed facies ammo-
noid biozones are recorded as cm-thin intervals (i. e.,
Krystyn, 1983), then the short time range of Lanceopty-
chites could be, from locality to locality, fully or in part
equivalent to one of the several hiatuses.
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Phylogeny of Lanceoptychites gen. n.

On the basis of the bed-by-bed data from the Giu-
dicarie Lanceoptychites is here interpreted as a secondary
descendant of the early Flexoptychites that develops a
modification of the ventral side (Fig. 7). This interpreta-
tion is supported by the coiling and the whorl section
of the inner whorls, the suture line, and the ribbing
which are almost equivalent in the two genera. At spe-
cies level L. velox seems to be a peramorphic descendant
(Alberch et al., 1979) of L. styx. As the "mature" size of
both species is identical the mode of evolution s the
acceleration in the modification of the ventral area.
More in details two trends can be recognized: appearan-
ce of new shapes and emphasizing.

The position of L. indistinctus and L. charlyanus
in this model is at present open because no bed-by-bed
information on their stratigraphic range is available. The
ventral development of L. indistinctus and L. charlyanus
compared with L. styx - L. velox, should suggest an ear-
lier stage for L. indistinctus, and a final one for L. char-
[yanus (see Systematic descriptions). However this specu-
lation does not take into account the problem of the
understanding of the constriction close to the aperture
of the Lanceoprychites from the Prezzo Limestone. At
least L. indistinctus lacks this feature so that if the con-
striction 1Is a normal ontogenetic character of the Prezzo
Limestone compressed ptychitids, its lacking in L. indi-
stinctus would make difficult the placing of L. indistinc-
tus in between the sequence Flexoptychites - L. styx. A
final solution should require stratophenetic information
on the population of Flexoptychites from other areas,
possibly from Han-Bulog-type red limestone. A possible
polyphyletic status for Lanceoptychites could be also ta-
ken into consideration.

Systematic descriptions.

The family-group taxonomy 1s taken from Tozer (1981).

Figurations. Whorl sections have been drawn from photoco-
pies of sectioned casts (Balini, 1994). All the suture lines have been
drawn with %6 and x12 enlargements, then the relative size of saddles
and lobes have been cross-compared with the specimen. All the speci-
mens figured in the photographic plates have been withened by Am-
monium Chloride.

Acronyms. GBA=Sammlungen der Geologischen Bundesan-
stal,  Wien;  NHWGPA = Naturhistorisches  Museum,  Wien;
BSP=Bayerische  Staatsammlung  fiir  Paliontologie, Miinchen;
IGF=Museo di Paleontologia, Universita di Firenze, Firenze;
MCSNB=Museo Civico di Scienze Naturali "E. Caffi", Bergamo;
MPUM=Museo di Paleontologia, Universita di Milano, Milano;

MSNM =Museo di Storia Naturale, Milano; NMB = Naturhistorisches
Museum, Berlin.

Numbering of the specimens from Prezzo Limestone. Every
specimens mentioned in the text 1s identified by both registration
number and collecting number. The latter, in brackets, reports the bed
of collection and the individual number of the specimen (1.e., AD94-
193: 193rd specimen from the bed 94 of Adana section).

Dimensions. D=diameter (mm)=H+h+U; H=max. whorl
height in D (mm); h=min. whorl height in D {mm); U=umbilicus in
D (mm); W=whorl width in H (mm); SGR(%)= ((H-h)/h)x100. If
not otherwise specified all the measurements refer to internal mould
(steinkern),

Order Ceratitida Hyatt 1884
Superfamily Pinacocerataceae Mojsisovics 1879
Family Ptychitidae Mojsisovics 1882

Genus Lanceoptychites gen. n.
Type-species Lanceoptychites velox sp. n.

Derivatio nominis. The name points out the lanceelate outli-
ne of the whorl section.

Diagnosis. Involute and compressed ptychitids equivalent to
Flexoptychites in coiling, ornamentation and suture line, but showing
more or less acute modifications of ventral side at intermediate to
"mature” stage of growth.

The whorl section of the inner volutions unul 11-14 mm of
whorl height is semi-elliptical and the ventral side 1s rounded. Then
the venter becomes subacute or fastigate. After this stage the deve-
lopment differs from species 1o species. The subacute/fastigate venter
may persist on the first half of the "mature” body chamber, then the
ventral side comes back rounded. In other species the whorl section
evolves towards a lanceolate outline. This kind of section can be achie-
ved at small-medium size or on large "mature” body chamber. In the
latter case the lanceolate stage may regress towards a rounded venter
or may evolve towards a subrectangular section with fastigate ventral
side.

The ammonitic suture line shows six or six saddles and half
between the ventral side and the periumbilical margin. The pattern of
dentitions is almost equivalent to Flexoptychites Spath, 1951.

Composition of the genus: Lanceoptychites velox sp. n., Lan-
ceoptychites styx sp. n., Prychites indistinctus Mojsisovics, 1882, 2 char-
lyanus Diener, 1900,

Discussion. Some species whose names could sug-
gest morphological relations with the species belonging
to Lanceoptychites, are instead excluded from the new ge-
nus.

Prychites acutus Mojsisovics, 1882 is surely exclu-
ded from Lanceoptychites and confirmed in Flexoptychites
Spath, 1951. Despite of its name, this species does not
show acute ventral side, but compressed and slender
whorl section with narrow but undoubtfully rounded
venter (pers. observation on the type series housed in

PLATE 1
Fig. 1 - Lanceoptychites velox sp. n., holotype, MPUM 8092 (AD94-193): a) lateral view, b) ventral view; x 1.
Fig. 2 - Lanceoptychites velox sp. n., paratype, MPUM 8096 (SF97A-15): a) lateral view, b) ventral view; x 1.
Fig.3 - Lanceoptychites velox sp. n., paratype, MPUM 8095 (AD94-4): a) lateral view, b} ventral view; x 1.
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the NMB and in the GBA). A whorl section typical of
the species is shown by Mojsisovics, (1882) on plate 64,
figure 4b. This figure fits very well with the original,
housed in Wien (GBA 1882/03/309).

The species Ptychites fastigatus Diener, 1900, is ex-
cluded from the new genus because its suture line, well
figured by Diener (1900) on pl. 3 fig. lc (pers. observa-
tion on the type: GBA 1900/03/35), is undoubtfully
typical of the genus Discoptychites Diener, 1916.

QOccurrence. The genus is surely reported from the dark lime-
stone of Reutte (Tyrol), from the red limestone of Schreyeralm and
Schiechlinghshe (Salzkammergut), and from Golo-Barde (SW Bulga-
ria). In the Southern Alps the genus is documented in the Prezzo
Limestone of Giudicarie and Brembana Valleys and in the Ambara
Formation of Anisei Valley (Dolomites). For more dertails see the oc-
currences of the species.

Age. The best bed-by-bed data are available only from the
Prezzo Limestone, in the Southern Alps, where the range of the genus

is restricted to the middle part of the Trinodosus Zone, Illyrian (Ani-
sian, Middle Triassic).

Lanceoptychites velox sp. n.
Pl 1, fig. 1-3; pl. 2, fig. 4a-b; fig. Ba-i

v 21968 Flexaptychites gibbus - Venzo & Pelosio, p. 128, pl. 17, fig.
4a-c.

v 21968 Flexoprychites angusto-umbilicatus - Venzo 8¢ Pelosio, p. 130,
pl- 17, fig. 8a-b, 10, 11a-b.

Derivatio nominis. From the Latin velox -velocis (=fast).

Type series. Holotype: MPUM 8092 (AD94-193)(PL. 1, Fig. 1;
Fig. 8a-e). Paratypes (4 specimens): MPUM 8093 (AD94-1), 8094
(AD94-3), 8095 (AD94-4), 8096 (SF97A-15).

Stratum typicum and locus typicus. Prezzo Limestone, bed
AD94 of Adana section, laterally equivalent to bed SF97A of Stabol
Fresco section. The locus typicus is Adana section (Bondone Valley,
Giudicarie).

Diagnosis. Large sized Lanceoptychites showing a slender lan-
ceolate section on the "mature” body chamber, followed by the appea-
rance of shoulders. At the end of the body chamber the whorl section
becomes subrectangular with fastigate venter.

Description. In the holotype the height of the
whorl at the beginning of the body chamber is 49.5mm.
The venter is fastigate until 45° from the beginning of
the body chamber (Fig. 8a), then it becomes acute and
the section slender (Fig. 8b). At about 70° a lanceolate
section is developed (Fig. 8c). The appeareance of the
shoulders is gradual and occurs at round 110° (Fig. 8d-
e). In the paratypes the fastigate stage may be longer
(90° in MPUM 8094 [AD94-3])) or shorter (MPUM
8095 [AD94-4] at 40° is already in the acute stage). The
acute stage 1s always quite short: less than 40° in 8094
(AD94-4) and 25° in 8094 (AD94-3). The appeareance of
shoulders occurs in less than 30° in AD94-1. The lenght
of the body chamber is 180-200°. The constriction is
weak, but visible on MPUM 8093 (AD94-1) (not figu-
red) and 8095 (AD94-4) (Pl. 1, fig. 3a).

The ribbing is extremely weak. On the paratypes
6-7 sinuous and simple ribs can be counted per half
whorl. The ribs are fading towards both the umbilical
border and the ventral area. On the holotype the rib-
bing is almost evanescent.

The suture line is not sufficiently well preserved
to be drawn. The holotype displays at least 6 saddles on
the lateral side. The pattern of the ammonitic frilling is
Flexoptychites-like.

Dimensions.

D H h 9]

W H/W U/D SGR

8092 (AD94-193) 130.10 57.40 350.20 2250 - 0.172 14.34
8093 (AD94-1) 47.25 2270 2.08
8094 (AD94-3) 43.60 23.60 1.84

Discussion. The morphology of the new species is
so peculiar that the classification is simple, when almost
complete large-sized specimens are available. The new
species is similar to L. styx sp. n., that shows a slower
change in the shape of the venter and in the whorl sec-
tion. It must be pointed out that the two species belong
to the same lineage, that is actually not continuous. The
field of variation of the body chambers of L. velox do
not overlap the variation of L. styx. L. velox shows al-
ways the acute slender and the subrectangular-fastigate
stages (Fig. 8b, g; 8d-c, h-i) that are never displayed by
L. styx. The discontinuity supports the separation of two
stratophenetic species (Gingerich, 1979; Dzik, 1987).

Remarks on the synonymy. Some of the Ptychit-
dae from the Prezzo Limestone of Lenna (Brembana
Valley) were not understood by Venzo & Pelosio (1968).
Some small specimens showing the typical fastigate ven-
ter of the young Lanceoptychites were misplaced and
classified as Flexoptychites gibbus (pl. 17, fig. 4) or as
Flexoptychites angusto-umbilicatus (pl. 17, fig. 8, 10, 11).
Due to the small size these specimens cannot be classi-
fied at species level. It is worth noting that better mate-
rial was available to Venzo & Pelosio. Two large sized
Lanceoptychites have been found in the unclassified part
of their collection, housed in MCSNB. One (MCSNB
©190) is well preserved and is here attributed to L. velox,
while the fragmentary preservation of the second
(MCSNB 9189) prevents from a full classification.

Occurrence. The species 1s known from the Prezzo Lime-
stone (Southern Alps). In the Giudicarie from Adani section, level
AD94, 4 specimens, and Stabol Fresco section, level SF97A, 1 speci-
men. In these sections the species is restricted to one level, in the
middle part of the Paraceratites trinodosus zone. The species is also
present in the Prezzo Limestone at Lenna (Brembana Valley). There,
the fossil bearing levels are not only two, as reported by Venzo &
Pelosio (1968), but many more (pers. obs.). Unfortunately the material
studied by Venzo & Pelosio was not collected bed-by-bed.
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- Whorl sections of Lanceoptychites velox sp. n. a) holotype, MPUM 8092 (AD94-193), example of semi-elliptical whorl section with
fastigate venter (the position of the section is shown by asterisk on pl. 1, fig. 1a); b) same specimen, 35° after section a, example of
acute venter; c) same specimen, lanceolate section 60° after a); d) same specimen, 108° after section a, the height is reduced with
respect to the section ¢) because the specimen is elliptized; e) same specimen, 135° after section a, showing a fully developed
subrectangular section with fastigate venter; f) paratype, MPUM 8094 (AD94-3) (see position marked with asterisk on pl. 2, fig. 4a);
g) same specimen, 77° after the section f; h) paratype, MPUM 8095 (AD94-4) (see position marked with asterisk on pl. 1, fig. 3a); 1)
paratype, MPUM 8093 (AD94-1), section 150° from the last suture line, Bar scale 1 cm.

Lanceoptychites styx sp. n.
Pl 2, fig. 1-3; fig. 9a-c

1968 Flexoptychites gibbus - Venzo & Pelosto, p. 128, pl. 17, fig. 4a-c.
1968 Flexoptychites angusto-umbilicatus - Venzo & Pelosio, p. 130,
pl. 17, fig. 8a-b, 10, 11a-b.

1968 Flexoptychites angusto-umbilicatus (Bockh) forma gerontica
anomala - Venzo & Pelosio, p. 130, pl. 17, fig. 13a-e.

Derivatio nominis. From the Latin Styx -Stigis (mythological

Type series. Holotype: MPUM 8097 (SF96A-1)(PL. 2, Fig. la-
b; Fig. 9b-c). Paratypes: 6 more or less complete specimens MPUM
8100 (AD91-48), 8099 (AD91-49), 8101 (AD92-19 and AD92-101),
8098 (AD93-3).

Stratum typicum and locus typicus. Prezzo Limestone, bed
SF96A of Stabol Fresco section (Giudicarie), laterally equivalent to le-
vel AD93 of Adana section (Giudicarie). The locus typicus is Stabol
Fresco section.

Diagnosis. Large sized Lanceoptychites showing fastigate venter
on the "mature” body chamber. In some specimens the venter may
gradually become rounded at the end of the body chamber. The ven-
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tral area is always rather thick (inflate) so that the whorl section is
never as slender as in L. velox sp. n. More developed variants show a
thick subacute stage and a sublanceolate section after the fastigate sta-
ge. However, there is no appearance of shoulders on the body cham-
ber, and the subrectangular-fastigate stage is never displayed.

Description. The holotype only consists of the last
110-120° of a "mature" body chamber, but it is the
most complete specimen within the type series. It shows
the constriction and the peristome. In the first part of
the preserved body chamber (30-40°) the whorl section
is semi-elliptical and the venter fastigate (Fig, 9b). Then,
in the remaining 80°, the venter becomes rounded and
so broad that the lateral sides are almost parallel (Fig.
9¢). The specimen MPUM 8098 (ADD93-3) is submature
and consists of a 220° long body chamber. At the end
of the preserved body chamber (48-50 mm of H) the
venter is still fastigate.

The "mature" paratypes from level AD91 do not
show roundening of the venter. One of them shows a
little more developed ventral area, because the fastigate
venter seems to be followed by a weakly lanceolate sec-
tion (Fig. 9a). In the "mature” paratypes from AD92 the
roundening of the venter occur in the last 20° of body
chamber.

Ribs are sinuous but evanescent. The suture line is
not visible.

Dimensions (mm).

D H h u

W H/W U/D SGR

8098 (AD93-3) 94,70 4840 34,10 12.20 2470 1.95 0.128 41,93
measurements corrected because of a calcite vein.

Fig. 9 - Whorl sections of Lanceotpy-

chites styx sp. n.: a) paratype,
MPUM 8099 (AD91-49),
showing a faint sublanceolate
section; b) holotype, MPUM
8097  (SF96A-1) (position
shown by asterisk in pl. 2,
fig. 1a) ; ¢) same specimen,
section 37° after the section
b. Bar scale 1 cm.

Discussion. Lanceoptychites
styx sp. n. is morphologically in-
termediate between L. wvelox sp.

c n. and L. wndistinctus (Mojsiso-
vics, 1882). The separation be-
tween L. styx and the type spe-
cies of the genus has been alrea-

dy discussed. As regard the comparison with L. indi-
stinctus, L. styx differs by the more complex modifica-
tion of the whorl section. The whorl section of L. indi-
stinctus is semi-elliptical but the venter is subacute, not
fastigate. Moreover on the body chamber the venter be-
comes rounded, but the whorl section is always slender.

As regard the synonymy, the taxonomical posi-
tion of the small specimens classified by Venzo & Pelo-
sio (1968) as Flexoptychites gibbus and F angusto-umbilica-
tus has been previously discussed. The larger specimen
of plate 17, fig. 13 (MCSNB 2694), that was classified as
gerontic and anomalous specimen by Venzo & Pelosio,
1s grouped together with the specimens collected from
the Giudicarie, as lanceolate variant.

Occurrence. Prezzo Limestone (Southern Alps). In the Giudi-
carte the range of the species 1s restricted to the middle part of the
Paraceratites trinodosus zone (Adana section, bed AD91 1o AD93; Sta-
bol Fresco section, bed SF96A). The species is also known from Len-
na (Brembana Valley), but no bed-by-bed information is available.

Lanceoptychites indistinctus (Mojsisovics, 1882)
Pl 3, fig. 1a-b; fig. 10a-b, 11a-b

v 1882 Ptychites indistinctus Mojsisovics, p. 263 cum syn., pl. 67,
fig. 1-2.

v non1887 Prychites indistinctus - Hauer, p. 45.

? 1900 Prychites cf. indistinctus - Diener, p. 34.

v non1904 Prychites cf. indistinctus - Martelly, p. 130, pl. 12, fig. 3.
1912 Prychites cf. indistinctus - Turina, p. 688,

non 1916 Prychites indistinctus - Kraus, p. 275.

? 1931 Prychites indistinctus - Renz, p. 56 (nn).

? 1939 Prychites indistinctus - Renz, p. 241 (nn).
1936 Ptychites cf. indistinctus - Stefanoff, p. 153, pl. 2, fig. 9.

non 1964 Ptychites indistinctus - Celebic, p. 25, pl. 2 fig. 1a,1b.

PLATE 2
Fig. 1 - Lanceoptychites styx sp. n., holotype, MPUM 8097 (SF96A-1): a) lateral view, b) ventral view; x 1.
Fig. 2 - Lanceoptychites styx sp. n., paratype, MPUM 8099 (AD91-49), ventral view; x 1.
Fig. 3 - Lanceoptychites styx sp. n., paratype, MPUM 8098 (AD93-3): a) lateral view, b) ventral view; x 1,
Fig. 4 - Lanceoptychites velox sp. n., paratype, MPUM 8094 (AD94-3): a) lateral view, b) ventral view; x 1.
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Fig. 10 - Whorl sections of Lanceoptychites indistinctus (Mojsisovices,
1882). Lectotype GBA 1882/03/310: a) diametral section
showing semi-elliptical whorl section with subacute venter
on the minor height (position shown by asterisk on pl. 3,
fig. 1a); b} whorl section about 52° after the major height
of the section a. Bar scale 1 cm.

non 1972 Ptychites (Flexoptychites) cf. indistinctus - Brinkmann et al,,
p. 143 (nn).

v 1982 Flexoptychites indistinctus - Fantini Sestini in Casati et al., p.
429 (nn).

v 1982 Flexoprychites flexnosus - Fantimi Sestini in Casani et al., p.
429 partim.

Type series. The type series was originally composed by four
syntypes (Mojsisovics, 1882, p. 264): three from Schreyer Alm (Gosau)
and one from Reutte (Tirol). Only one of the specimens from
Schreyer Alm was figured, together with the specimen from Reurtte.
The type specimens have been searched for in the Institutions in Ber-
lin, Budapest, Miinchen and Wien where most of Mojsisovics’ collec-
tions are housed, but only the two figured specimens have been found:
GBA 1882/03/310 (Mojsisovics’ pl. 67, fig. 1) and BSP 1887 VII 501
{pl. 67, fig. 2). The largest one (GBA 1882/03/310) is here designated
as lectotype (Mojsisovics, pl. 67, fig. 1; this paper Pl 3, Fig. la-b; Fig.
10-11).

Stratum typicum and locus typicus. Schreyeralm Limestone
at Schreyer Alm (Gosau, Austria).

Diagnosis. Lanceaptychites atraining large size, with semi-ellip-
tical whorl section and subacute ventral side. On the "mature" body
chamber the venter becomes rounded but the whorl section remains
slender, Flexoptychites-like.

Revised description of the types.

Lectotype. The specimen is preserved as internal
mould in part covered by recrystallized test. The last
200° of the outer whorl belongs to the body chamber.
The surface of the phragmocone, especially on the right
side, was grinded (probably by Mojsisovics) to make the
suture line visible,

The coiling is involute (U/D=0.14) and the
whorl section is compressed (H/W=1.82-1.92). Due to
a breakage, the youngest visible whorl section is located
at about 60° after the beginning of the outer whorl (95°
before the last septum). There, at about 30 mm of
whorl height, the section is semi-elliptical with subacute
ventral side (see Fig. 10a). This shape of whorl section
is kept unul about 260° (H ~ 42-43 mm; about 115°
after the last septum), then in less than 20° the ventral
side becomes rounded (Fig. 10b). The periumbilical bor-
der, visible on the left side of the specimen which is not
figured on plate 1, is a little rounded. The umbilical
wall is subvertical.

The ornamentation was probably represented by
vanishing ribs. However, due to the bad preservation of
the surface of the test combined with the smoothing for
preparation of the suture lines, the ornaments are practi-
cally not visible.

The suture line is well exposed on both sides of
the specimen. It is composed by 6 and a half saddles on
the right side to which correspond 6 saddles on the left
side (Fig. 11). The saddles are strongly frilled by Flexop-
tychites-like dentitions. The strong serration of the sutu-
res leads to suppose a "mature” age of the specimen.

Paralectotype. The specimen is smaller, but simi-
lar to the lectotype in coiling, being U/D ratio equal
(0.14) and SGR slightly higher (43.53). H/W ratio is
lower but increasing (1.26 to 1.54) in the diameter. The
whorl section is semi-elliptical. The ventral side is roun-

PLATE 3
Fig. 1 - Lanceoptychites indistinctus (Mojsisovics, 1882), lectotype, GBA 1882/03/310: a) lateral view, b) ventral view; x 1.
Fig. 2 - Lanceoptychites charlyanus (Diener, 1900), lectotype, GBA 1900/3/37: a) lateral view, b) ventral view, c) apertural view; x 1.
Fig. 3-4 - Young Ptychitidae from the chrono-assemblage AD%4.
Fig.3 - MPUM 8111 (AD94-208): a) lateral view, b) ventral view; x 1.
Fig. 4 - MPUM 8112 (AD94-36); a) lateral view, b) ventral view; x 1.
Fig. 5-6 - Young Lanceoptychites from the chrono-assemblage AD94. The light is optimized for ribbing, then the outline of the venter is not
very well visible
Fig.5 - MPUM 8110 (AD%4-14); a) lateral view, b) ventral view; x 1.
Fig. 6 - MPUM 8107 (AD94-194); a) lateral view lacking of the last quarter of whorl, b) ventral view; x 1.

Fig.7 - Young Lanceoptychites from the chrono-assemblage AD93, MPUM 8109 (AD93-1); a) lateral view, b) ventral view; x 1.
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ded or rounded-subacute in the first quarter of the outer
whorl, then it becomes clearly subacute in the last 110-
120° of the outer whorl, after a breakage of the venter.
The umbilical border is subangular and the umbilical
wall is steep but not definitely vertical. The ornaments
consist of extremely weak and sinuous ribs and the sutu-
re is Flexoptychites-like, with 6 saddles on the lateral side.

Dimensions (mm).

D H h u w w  H/W U/D SGR

GBA 1882/03/310 87.90 43.00 31.90 13.00 22.70 17.50 1.89 0.147 34.79
BSP 1887 VIII 501 57.20 28.85 20.10 8.25 18.70 15.90 1.54 0.144 43.53
Italic: measurement influenced by test remains.

Discussion. The two types are described separately
because they came from two different localities then
they do not belong to the same population. The missing
of two of the types of Lanceoptychites indistinctus from
Schreyer Alm probably prevents a more complete com-
parison between the lectotype and the paralectotype,
which also do not have the same size.

Fig. 11 - Suture line of Lanceoptychites
indistinctus (Mojsisovics,
1882). Lectotype GBA
1882/03/310: a) sequence of
sutures displaying a strong
serration; b) left suture equi-
valent to the suture marked
by asterisk in a). Bar scale 0.5
cm.

The paralectotype, that is
not "mature”, is kept into L. in-
distinctus because its semi-ellipti-
cal whorl section with subacute
venter on the second part of the
outer whorl fits well with the
shape of the first part of the ou-
ter whorl of the lectotype. The
classification of the paralectoty-
pe is done in some respects by
exclusion, because at the present
none of Lanceoptychites species
develop these features at inter-
mediate size. Lectotype and para-
lectotype differ a little in the pe-
riumbilical  border, which s
rounded in the former and
subangular in the latter. Due 10
the scarce material at hand this
difference cannot be tested (onto-
geny, individual variability, diffe-
rent species). | have thought it
of lesser importance with respect
to the shape of the venter and I
have removed it from the revised
diagnosis.

Discussion of the synonymy. The revision of the
synonymy reveals the low quality of most of the litera-
ture. The species was well described by Mojsisovics. He
reported a list of features (fading of the ornamentation,
vertical umbilical wall, the acute venter that becomes
rounded on adults, suture with 6 saddles) that were also
well visible in the figurations. Afterwards the list of fea-
tures was not used as a whole, but some Authors selec-
ted one or two of them as diagnostic. Different choices
lead the same name applied to sometimes very different
specimens. All the identifications of L. mndistinctus are
here discussed in detail.

The synonymy provided by Mojsisovics (1882, p.
263) probably reports the previous attribution of the
syntypes of his new species. As the two survived synty-
pes are not accompanied by pre-Mojsisovics labels, his
synonymy cannot be definitely demonstrated.

The specimens classified by Hauer (1887) surely
do not belong neither to the species L. indistinctus nor
to the genus Lanceoptychites. Hauer’s determination is
based on the widening of the venter on the body cham-
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ber of large sized specimens (Hauer, 1887, p. 45). Unfor-
tunately all of the three specimens found in the Hauer
collection at the Naturhistorisches Museum, Wien
(NHWGPA 1888.11.334 and 1888.11.335) differ from L.
indistinctus by having a regularly rounded Flexoptychites-
like venter. At about 60-65 mm of whorl height the wi-
dening takes place in a way that the lateral sides gradual-
ly become parallel while the ventral side remains roun-
ded.

Diener’s identification cannot be fully tested be-
cause the original specimen has not been found. Accor-
ding to Diener (1900, p. 34) the specimen was damaged
so that the most distinguishing feature (the venter) of
the species could not be tested. The classification, by
confronta, was then justified on the basis of the fading
of the ornamentation, the umbilicus and the suture line
with few elements. Actually these features seem to me a
little weak for a classification. The ornamentation is ne-
ver strong in compressed Prychitidae. Moreover other
species show the same kind of umbilicus (i.e., Flexopty-
chites acutus [Mojsisovics, 1882]) or a similar 6 saddled
suture line (Flexoptychites gibbus [Benecke, 1866]).

The Ptychites cf. indistinctus described by Martelli
(1904) cannot be ascribed neither to L. indistinctus nor
to Lanceoptychites. His identification, by confronta due
to the incomplete preservation of the specimen, is based
on the umbilical wall, the ribbing, the shape of the late-
ral sides, the narrow ventral side and the suture line
(Martelli, 1904, pp. 130-131). However, at the beginning
of the outer whorl the ventral side of his specimen (IGF
3461E) is not damaged and it does not look narrow or
subacute at all (pers. observation). On the contrary it is
regularly rounded and as wide as the ventral side of
Flexoprychites.

The identification by Turina (1912) is at the pre-
sent accepted because the author in his very short de-
scription reports that the whorl section of his specimen
1s elliptical and the ventral side 1s acute.

On the contrary the classification by Kraus (1916)
is very doubtful. His description deals with the dense
ribbing and a suture with short external saddle and
lobe. The former feature was also said to be visible on
the original specimen of Mojsisovics, pl. 67, fig. 1 (the
lectotype: sic!). The ventral side, which is the most si-
gnificant character for a correct determination is not ta-
ken in great consideration. It is described as having an
acute shape ("Zuschirfung") that disappears in the outer
whorl. However this rounding does not fit with L. indi-
stinctus, because it occurs at a diameter less than 6 cm,
vs 8-9 ¢m in L. indistinctus. Probably the specimen can
be included in the genus Lanceoptychites, but the species
is open. A final decision cannot be taken because Kraus’
specimen could not be studied directly. It should be
housed in the Geologisches Institut of the Universitit

Wien, but it is stored and not available for study (L.
Krystyn, pers. comm.).

Renz’s collections from Greece, nowadays housed
in the Naturhistorisches Museum of Basel, have been
studied, but neither specimens labelled as P indistinctus
nor specimens belonging to the species but accompa-
nied by a different label, have been found. Unfortuna-
tely these collections are not complete (pers. obs.: some
figured specimens are lacking), so that his determina-
tions cannot be definitely verified.

Stefanoff’s attribution is accepted because, despite
of the poor quality of the lateral view (1936, pl. 2, fig.
9) and despite of the lack of a much more significant
ventral or apertural views, the author clearly describes
the sharp ventral side which becomes wider and roun-
ded on the body chamber (p. 153). The complex fril-
ling of the suture line is much more similar to L. indi-
stinctus than o the Lanceoprychites from the Prezzo
Limestone.

The specimen figured by Celebic (1964, pl. 2, fig.
la-b) cannot be included into L. indistinctus because it
shows a fully different coiling with low SGR and a ex-
cessively wide umbilicus. Moreover the ventral side does
not fit neither with the species nor with the new genus,
being regularly rounded.

The specimen/s quoted as Prychites (Flexoptychites)
cf. indistinctus in Brinkmann et al. (1972, p. 143) could
not be found in Berlin, Bonn (Germany) and Izmir
(Turkey). This notwithstanding I reject this attribution
because it is not consistent with the rest of the ammo-
noid and conodont fauna of the Domuzckuru Beds.
The unit 1s Olenekian-Lower Anisian in age.

The identification by Fantini Sestini (in Casati et
al., 1982) is at the present the best one among the quite
long synonymy of the species. The 7 specimens
(MPUM 4146) show a semi-elliptical whorl section and
a subacute venter. The largest one overlaps in size with
the lectotype of L. indistincus and shows the rounding
of the venter at about 38-39 mm of whorl height. The
rather bad preservation prevents from displaying them
on plate figures. One specimen with the same morpho-
logy is unfortunately included in Flexoptychites flexuosus
(MPUM 4149) together with six well identified speci-
mens. Probably this specimen has been mixed by mista-
ke with the true Flexoptychites, after classification.

Occurrence. The species is surely represented in the Schreye-
ralm Limestone at Schreyer Alm (Salzkammergut, Austria) and in the
dark limestone at Reutte (Tirol, Austria) (Mojsisovics, 1882). It is also
reported from the Ambata Formation at Col del Cucco (Dolomites,
Ttaly) (Casati et al., 1982). Other occurrences are the Han-Bulog Lime-
stone near Sarajevo (Turina, 1912), and the Anisian red limestone at
Golo Bardo (SW Bulgaria; Stefanoff, 1936).

The fauna from Col del Cucco lacks of age-diagnostic ammeo-
noids, and the datas from the other localities were not bed-by-bed col-
lected. The fauna from Reurte is in general accepred as typical of the
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Fig. 12 - Whorl sections of Lanceoptychites chavlyanus (Diener,
1900). Lectotype, GBA 1900/3/37; a) diamertral section
showing subacute venter on the minor height and lanceo-
late section on major height (position shown by asterisk in
pl. 3, fig. 2a); b) whorl section 90° after the minor height
of the section a; ¢) whorl section 135° after a. Bar scale 1
cm.

Paraceratites trinodosus zone (Ulyrian), while the other localities yiel-
ded also younger or older ammonoids. The range of the Schreyeralm
Limestone is Pelsonian by the occurrence of Balatonttes bur probably
also lllyran. The Han-Bulog Limestone in Bosnia yielded a very rich
ammonoid fauna (i.e., Hauer, 1887, 1892 and 1896) containing ele-
ments of four biozones corresponding 1o the interval Balatonicus - Ne-
vadites Zones. The fauna collected at Golo Bardo yields ammonoids of
the Pavacevatites trinodosus zone, but also elements (i.e., Reitziites veit-
zt: Stefanoff, 1936, p. 161) of the Reitzi-Kellnerites Zone (sensu Brack
& Rieber, 1993),

Lanceoptychites charlyanus (Diener, 1900)
Pl. 3, fig. 2a-c; fig. 12a-¢,13

v 19C0 Prychites charlyanus Diener, p. 31, pl. 3, fig. 2a-c.
1951 Flexoptychites charlyanus - Spath, p. 150 (nn).

Type series. The type-series of the species was originally com-
posed of two specimens collected from the same locality (Schiechlin-
ghohe), but only one of them was figured (Diener, 1900, p. 31, pl. 3,
fig. 2). After a survey in the GBA and in the NHWGPA, where Die-
ner's collection should be housed (Diener, 1900, p. 3 and 4), only the
figured specimen has been found. This specimen, registered under the
number GBA 1900/3/37, is here designated as lectotype (PL. 3, fig. 2
Fig. 12, 13).

Diagnosis. Lanceoptychites displaying lanceolate section on
medium sized phragmocones (from 5-6 cm of diamerter).

Revised description of the lectotype. The specimen
is almost completely covered by recrystallized test. The
test has been removed, probably by Diener, on the right
side, then a little less than a quarter of whorl of phrag-
mocone is exposed (Pl. 3, fig. 2c). The last septum is
not visible.

The coiling is involute with very narrow umbili-
cus (U/D 0.09) and compressed whorl section (H/W
1.78). The periumbilical border is rounded but the um-
bilical wall is vertical. At the beginning of the outer
whorl the shape of the whorl section is semi-elliptical
and the ventral side is rounded. Then the ventral side
becomes subacute (Fig. 12a-b). At about 45° from the
end of the outer whorl the whorl section gradually be-
comes lanceolate (Fig. 12c and 12a), unlike Diener’s fi-
guration (Diener, 1900, pl. 3, fig. 2b) at the end of the
outer whorl the whorl section is not slender, but thick.

The ornamentation is made of 14-16 very weak
and slightly sinuous ribs per half whorl. The ribs ap-
pear on the lateral side, at about 1/4 of whorl height,
then they fade on the ventral side.

The suture line of the lectotype is different from
the illustration given by Diener (1900, pl. 3, fig. 2¢).
Diener’s drawing is equivalent to an ink trace over-
drawn directly on the side of the specimen. Actually
this trace does not follow the true course of the suture.
Fig. 13 displays the definite course of the suture, which
has been re-exposed by removing the ink. The suture
line is ammonitic. On the lateral side the suture is com-
posed of 6 saddles. The relative width of the elements
slightly changes from suture to suture without a definite
trend, at least at the scale of the observed section of the
phragmocone. The distance between septa and the de-
gree of Irilling of the sutures point to a relatively juveni-
le age for the specimen.

Dimensions.

D H h U

GBA 1900/03/37 65.65 349 244 635 195
Measurements refer to steinkern covered by test.

W H/W U/D SGR

1.78 0.096 43.03

Remarks. The morphological variability and in
part the ontogeny of this species are at the present
unknown. However, the separation of L. charlyanus
from the other species of the genus Lanceoptychites is
sure. The species differs from L. velox by the ontogene-
tic change of the whorl section, which occurs at much
smaller size. Moreover the umbilicus is narrower and
falls out of the field of variability of the young Lanceop-
tychites of the Southern Alps. The change of the shape
of the whorl section also allows the separation from L.
indistinctus.

The correcting of Diener’s illustration of the
whorl section of the lectotype, cuts down the morpho-
logical similarities between L. charlyanus and Prychites
fastigatus Diener, 1900 (see Diener, 1900, pl. 3, fig. 1b
and 2b). The whorl section now works together with
the suture line in supporting the separation of the two
species, also at generic rank (see previous discussion on
the genus).
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With respect to Spath’s interpretation of Prychites
charlyanus as anomalous Flexoptychites, the new bed-by-
bed data from the Giudicarie demonstrate that the deve-
lopment of subacute/fastigate ventral side in involute
and compressed Ptychitidae cannot be explained as
growth anomalies (see Ontogeny and population variabi-
lity of the fastigate ptychitids).

Occurrence. This rare species is reported only by Diener
(1900) from the Schreyeralm Limestone at Schiechlinghghe, Salzkam-
mergut (Northern Calcareous Alps). The fauna described by Diener
should suggest an Illyrian 1o ?Lower Ladinian age of the unit. The
range of L. charlyanus should fall within this interval, but most proba-
bly is Tllyrian.
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APPENDIX

Measurements in mm of the compressed Prychitidae of the chrono-assemblages AD91-AD94.
Young and fastigate Prychitidae

D H h U W H/W U/D SGR D H h |9} W H/W U/D SGR
8116 (AD94-2)  94.50 45.90 35.60 13.00 24.75 1.85 0.137 28.93 8118 (AD93-8)  40.10 19.90 1290 7.30 1690 1.17 0.182 54.26
8107 (AD94-194) 56.45 29.50 19.30 7.65 0.135 52.84 8113 (AD93-27) 2645 1250 930 4.65 1140 1.09 0175 3440
8106 (AD94-195) 36.00 17.30 12.20 6.50 13.90 1.24 0.180 41.80 8118 (AD93-308) 25.40 11.50 7.50 6.40 1040 1.10 0.251 53.33
8116 (AD94-7)  35.40 17.80 11.50 6.10 0.172 5478 8119 (AD93-41) 1840 870 580 390 0.211 50
8110 (AD94-14) 3470 17.15 11.80 575 13.00 1.31 0.165 45.33 8098 (AD93-3) 38.40 2230 172
8116 (AD94-248) 2750 13.75 890 4.85 11.00 1.25 0.176 54.49 8118 (AD93-2) 3130 19.60 1.59
8105 (AD94-19) 27.10 1240 8090 5.80 11.00 1.12 0214 39.32 $103 (AD93-10) 3070 17.90 1.71
8116 (AD94-24) 2665 13.00 830 535 1035 1.25 0.200 56.62 8102 (AD93-4) 28.50 20.00 1.42
8112 (AD94-36) 22,80 1090 730 460 870 125 0201 4931 8118 (AD93-303) 26.40 17.00 1.55
8116 (AD94-23) 21.10 9.40 7.15 455 935 1.00 0.215 3146 8118 (AD93-215) 16.10 1270 1.26
8116 (AD94-28) 2070 9.90 6.90 3.90 8.90 1.11 0.188 4347 8118 (AD93-311) 11.6 940 1.23

8117 (AD94-199) 2050 9.40 690 420 8.50 1.10 0204 36.23 8125 (SF96A-2) 53.00 27.30 18.00 7.70 1830 1.49 0.145 51.66
8116 (AD94-32) 20.10 9.00 650 4.60 820 1.09 0228 3846 8125 (SF96A-3) 31,85 15.00 1040 645 11.90 1.60 0202 44.23
8117 (AD94-42) 19.05 935 630 340 870 1.07 0.178 48.41
8117 (AD94-209) 16.90 7.50 520 4.20 820 091 0248 44.23
8117 (AD94-51) 1690 750 570 370 770 097 0218 3157
8117 (AD94-54) 1585 7.00 4.85 400 7.35 095 0252 4432
8111 (AD94-208) 7550 7.00 500 350 7.30 0.95 0225 40
8117 (AD94-59) 1450 670 470 3.10 690 0.97 0213 4255
8117 (AD94-211) 1330 570 440 320 6.80 083 0240 2954 8123 (AD91-47) 88.10 4530 3075 11.85 25.00 1.82 0.134 47.%
8116 (AD94-6) 23.10 15.80 1.46

8120 (AD92-3) 62,10 31.50 21.00 9.60 22.60 1.39 0.154 50

8120 (AD92-9) 31.25 1575 970 580 11.80 133 0.185 6237
8120 (AD92-12) 2615 1300 855 4.60 0.175 3204
8120 (AD92-98) 26,00 1235 8.00 565 1030 1.19 0.217 54.37
8121 (AD92-13) 19.70 8.80 670 420 8.10 1.08 0213 3134

8116 (AD94-35) 12.00 1030 1.16 Flexoptychites from AD92

8117 (AD9445) e g 8122 (AD922)  87.4 445 353 175

8109 (AD93-1) 73.60 37.90 2660 9.10 2270 146 0123 4248 S5 (AD921) 859 428 312 119 257 166 0.138 37.17
$118 (AD93-213) 57.65 2940 19.00 925 1890 1.55 0.160 5473 5122 (AD9299) 399 205 135 59 0.147 51.85

8118 (AD93-14) 49.40 2565 1640 735 18.20 140 0148 5640 5122 (AD925) 375 178 12 77 143 124 0205 4833
8118 (AD93-5) 4335 2235 1430 670 16.00 1.39 0.154 56.29 Italic for measurement on test.



