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The Barremian heteromorph ammonite Dissimilites from
northern Italy: Taxonomy and evolutionary implications

ALEXANDER LUKENEDER and SUSANNE LUKENEDER

Lukeneder, A. and Lukeneder, S. 2014. The Barremian heteromorph ammonite Dissimilites from northern Italy: Taxon-
omy and evolutionary implications. Acta Palaeontologica Polonica 59 (3): 663—680.

A new acrioceratid ammonite, Dissimilites intermedius sp. nov., from the Barremian (Lower Cretaceous) of the Puez area
(Dolomites, northern Italy) is described. Dissimilites intermedius sp. nov. is an intermediate form between D. dissimilis
and D. trinodosum. The new species combines the ribbing style of D. dissimilis (bifurcating with intercalating single
ribs) with the tuberculation style of D. trinodosum (trituberculation on entire shell). The shallow-helical spire, entirely
comprising single ribs intercalated by trituberculated main ribs, is similar to the one of the assumed ancestor Acrioceras,
whereas the increasing curvation of the younger forms resembles similar patterns observed in the descendant Toxoc-
eratoides. These characters support the hypothesis of a direct evolutionary lineage from Acrioceras via Dissimilites to
Toxoceratoides. D. intermedius sp. nov. ranges from the upper Lower Barremian (Moutoniceras moutonianum Zone) to
the lower Upper Barremian (Toxancyloceras vandenheckii Zone). The new species allows to better understand the evolu-
tion of the genus Dissimilites. The genus appears within the Nicklesia pulchella Zone represented by D. duboise, which
most likely evolved into D. dissimilis. In the Kotetishvilia compressissima Zone, two morphological forms developed:
smaller forms very similar to Acrioceras and forms with very long shaft and juvenile spire like in D. intermedius sp.
nov. The latter most likely gave rise to D. subalternatus and D. trinodosum in the M. moutonianum Zone, forms which
were probably ancestral to the genus Toxoceratoides.
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proversum; Hp2, whorl height at end of proversum; Hr, max.
whorl height of retroversum,; ir, intercalatory ribs; L, max.
length; Lp, proversum length; Lr, retroversum length; min
Hsp, minimal whorl height of spire; mr, main ribs; P, Puez;
Ppl, proversum part 1; Pp2, proversum part 2; Pp1b, prover-
sum part 1 breadth; Pp2b, proversum part 2 breadth; sp,
spines; Spb, spire breadth; a, angle of retroversum; B, angle

Introduction

The ammonoids from the Lower Cretaceous sediments in
the Puez area (Dolomites, South Tyrol, North Italy) have
been mostly utilized so far for the stratigraphical purpos-
es (Lukeneder and Aspmair 2006; Lukeneder 2010, 2011,
2012b), a task that has been recently summarized by

Lukeneder (2012b). The present paper provides a systematic
revision of one of the stratigraphically important forms, the
heteromorph acrioceratid ammonite Dissimilites. All known
occurrences of Dissimilites are listed and dicussed and a
reconstruction of its evolution is proposed.

Institutional abbreviations—NHMW, Natural History Mu-
seum Vienna, Austria; STMN, South Tyrol Museum of Na-
ture Sciences (PZO and CP inventory numbers), Bozen, Italy.

Other abbreviations.—CP, Col Puez; Dsp, spire diameter;
Hf, whorl height at flexus; Hpl, whorl height at start of
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formed by pro- and retroversum; v, open angle on inner side
of proversum; J, angle at end of proversum; -x- marks po-
sition of main tuberculated ribs on spire and proversum and
bifurcating ribs on retroversum in given rib-formulae; 1 or 2
shows value of intercalatories.

Material

The ammonite specimens discussed herein originate from
the Puez locality (Dolomites; Fig. 1). The material collected

http://dx.doi.org/10.4202/app.2012.0014
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Fig. 1. Locality maps of the study area. A. Location of South Tyrol in
northern Italy and Puez area (black star) and neighbouring La Stua section
(white star) within the Dolomites. B. Position of the Puez and La Stua
localities on the Trento Plateau.

by Christian Aspmair (Bozen, Italy) is stored in the STMN.
The bed-by-bed collected material assembled by the authors
is stored at the NHMW. Ammonites are moderately well pre-
served, mostly as compressed inner molds without shell. In
total, fourteen specimens of Dissimilites have been examined
(Figs. 2-4).

The entire Upper Hauterivian to Upper Barremian am-
monite fauna from Puez consists of 44 genera in 17 fami-
lies (Lukeneder 2012b). Acrioceratidae are represented by
Acrioceras Hyatt, 1900 and Dissimilites Sarkar, 1954, An-
cyloceratidae by Toxancyloceras Delanoy, 2003 and Audou-
liceras Thomel, 1965, and Heteroceratidae by Moutoniceras
Sarkar, 1954.

Geological setting
and biostratigraphy

The ammonite-bearing outcrop at Puez is situated on the
southern side of the Piz de Puez, Puez-Odle-Gardenaccia
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Plateau in the Dolomites, northern Italy (Lukeneder 2010).
During Early Cretaceous times the locality was situated in
the northern part of the Trento Plateau. La Stua locality is lo-
cated 20 km to the east of the Puez area (Stohr 1993, 1994), in
the eastern part of the Trento Plateau, geographically near the
northern border of the Veneto district. During the Barremian,
the Trento Plateau constituted a part of the so-called Adriatic
Plate. The Adriatic Plate (also called Apulian Plate) of the
South Alpine-Apennine Block was bordered by the Penninic
Ocean (= Alpine Tethys) to the north and the Vardar Ocean
to the south-east (Cecca 1998; Dercourt et al. 1993; Stampfli
and Mosar 1999; Scotese 2001; Stampfli et al. 2002).

Lower Cretaceous sediments on the Trento Plateau are rep-
resented mostly by limestone, marly limestone, and marl. The
Puez Formation in the Puez area comprises three members,
i.e., from bottom to top, the Puez-Limestone, Puez-Redbed,
and Puez-Marl Member (Lukeneder 2010). A detailed descrip-
tion of the geology and lithostratigraphy is given by Lukened-
er (2010). Ammonites, including Dissimilites, derive from the
lowermost part of the formation, the Puez-Limestone Member.
An ammonite-based stratigraphical framework has recently
been refined by Lukeneder (2012b).

During the late 19" and early 20" century, a rich cephalo-
pod fauna was collected from Lower Cretaceous sediments
from this area by Haug (1887, 1889), Hoernes (1876), Uh-
lig (1887), Rodighiero (1919), Reithofer (1928), and Pozzi
(1993). Additionally, microfacies and ammonites were in-
vestigated from the “Alpe Puez” by Cita and Pasquaré (1959)
and Cita (1965), who assumed a Hauterivian to Barremian
age for the sediments outcropping in the Puez area. After
these publications no further investigations were undertaken
at the main locality of Puez, except for a few descriptive
papers dealing with some small ammonoid faunas from dif-
ferent localities near Puez, most of all from La Stua (Baccelle
and Lucchi-Garavello 1967; Stohr 1993, 1994). The latter
contributions compared the faunas from La Stua with the
Puez ammonite faunas reported by Haug (1887, 1889) and
Uhlig (1887). The most recent works on the Lower Creta-
ceous from this area were focused on stratigraphy (Lukened-
er and Aspmair 2006), palacoecology (Lukeneder 2008),
lithostratigraphy (Lukeneder 2010, 2011), and ammonite
biostratigraphy (Lukeneder 2012b).

In this paper we follow the ammonite zonation established
by the Cretaceous Ammonite Working Group (Reboulet et al.
2009) which has been refined for the Puez area by Lukeneder
(2012b). Assessing the evolutionary patterns of Dissimilites
requires careful stratigraphic control. Therefore we found it ne-
cessary to add up-to-date definitions of the ammonite zones in
order to indicate exact stratigraphic positions of occurence and
avoid confusion with former interpretations in earlier papers.

Nicklesia pulchella and Kotetishvilia compressissima zones.
—The N. pulchella Zone was defined by Lukeneder (2012a),
ranging from the bottom of bed P1/105 up to the top of bed
P1/111 (Fig. 5). New findings show that M. moutonianum
goes down to bed P1/103, which means that the N. pulchella
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Fig. 2. Dimensions and terms used in Dissimilites intermedius sp. nov.
from Puez, based on the holotype, the most entire specimen (NHMW
2012/0002/0001). o, angle of retroversum; P, angle formed by pro- and
retroversum; y, open angle on inner side of proversum; 9, angle at end of
proversum.

and K. compressissima zones are even more condensed (i.e.,
3.5 m) than it was interpreted so far. No members of Acriocer-
atidae (Acrioceras, Dissimilites) occur here. The K. compres-
sissima Zone extends up to the top of bed P1/102.

Moutoniceras moutonianum Zone.—The first occurrence
of the index ammonite M. moutonianum has previously been
thought to occur in bed P1/119 (Lukeneder 2012b). More
recent findings show that M. moutonianum appears already
in bed P1/103 associated with Macroscaphites tirolensis,
extending therefore the M. moutonianum Zone into an in-
terval from P1/103 up to P1/137. The Acrioceratidae occur
with Dissimilites intermedius sp. nov. (bed P7/-3.4 m = bed
P1/103, P7/ -3.2 m = P1/105, P1 bed 110) and Dissimilites
trinodosum (beds P1/130). Heteroceratidae are present at
the base of the zone for the first time with the zonal index
ammonite M. moutonianum. Macroscaphitidae occur with
singletons of two species, i.e., Costidiscus nodosostriatum
and M. tirolensis.
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Toxancyloceras vandenheckii Zone.—The T. vandenheckii
Zone reaches from the bottom of bed P1/138 up to the top of
bed P1/193 (Fig. 5). The appearance of the index ammonite
1. vandenheckii in bed P1/138 marks the lower boundary of
the 7 vandenheckii Zone. The T. vandenheckii Zone is sub-
divided into the 7. vandenheckii Subzone and the younger
B. barremense Subzone. Acrioceratidae occur with D. trino-
dosum (beds P1/146, 169, 172). Dissimilites is accompanied
by the family Ancyloceratidae with the zonal index species T.
vandenheckii and Toxancyloceras sp. Within the family Lepto-
ceratoididae, Karsteniceras sp. occurs in the lower part of the
zone. Hamulinidae occur only in the lower part with Hamulina
sp., Anahamulina cf. uhligi and Anahamulina sp., and with
Pychohamulina cf. acuaria in both parts. The lower part yields
members of Duyeina cf. kleini and Duyeina sp., whereas the
upper part is characterized by the occurrence of the hamulinid
member Vasicekina cf. pernai. Macroscaphitidae occur with a
single specimen at the base, along with Costidiscus sp.

Systematic palacontology

The authors follow the basic classification of Cretaceous Am-
monoidea by Wright et al. (1996), Vermeulen (2004, 2006),
and Klein et al. (2007).

Class Cephalopoda Cuvier, 1798

Order Ammonoidea Zittel, 1884

Suborder Ancyloceratina Wiedmann, 1966
Superfamily Ancyloceratoidea Gill, 1871
Family Acrioceratidae Vermeulen, 2004
Subfamily Helicancyclinae Hyatt, 1894
Genus Dissimilites Sarkar, 1954

Type species: Hamites dissimilis d’Orbigny, 1842 from Escragnolles,
Lower Barremian, SE France; subsequent designation by Sarkar 1954:
619; lectotype designated by Busnardo in Gauthier 2006: pl. 20: 8.

Dissimilites intermedius sp. nov.
Figs. 3A-C, F, G, I, 4A-C, F, G, 1.

1955 Dissimilites cf. dissimilis d’Orb. sp. (forme n°® 1); Sarkar 1955:
138, pl. 4: 17.

1994 Ancyloceras; Costamoling and Costamoling 1994: text-fig. 93.

2006 Acrioceras (Dissimilites) dissimilis (d’Orbigny); Lukeneder and
Aspmair 2006: pl. 6: 7.

2006 Dissimilites (Dissimilites) trinodosum (d’Orbigny); Lukeneder
and Aspmair 2006: pl. 7: 1.

2012 Dissimilites trinodosum; Lukeneder 2012b: text-fig. 6B.

Etymology: After the intermediate morphology between Dissimilites
dissimilis and Dissimilites trinodosum.

Type material: Holotype, the specimen NHMW 2012/0002/0001
(Figs. 3A, 4A), mainly flattened specimen, in partly limonitic sculp-
ture mould, with perfectly preserved sculpture. Only one side of the
holotype is available for observation and retains perfect conch outlines
without any trace of fragmentation. The embryonal part of the shell
and suture lines are not visible. The holotype is relatively large, which
indicates the presence of the body chamber and thus an adult stage of
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growth. Paratypes, specimens NHMW 2012/0002/0002 (Figs. 3B, 4B),
NHMW 2012/0002/0003 (Figs. 3C, 4C) and NHMW 2011/0159/0027
(Figs. 3G, 4G).

Type locality: Southern side of the Piz de Puez (Fig. 1A; E 011°49°15”,
N 46°35°30°") on the Puez-Odle-Gardenaccia Plateau in the Dolomites,
Trentino-Alto Adige, South Tyrol (Lukeneder 2010, 2011, 2012b).

Type horizon: Puez log P7, interval P1/-3.0 to P1/-3.5, bed P7/-3.4 m
(= bed P1/103). This interval in P7 is equivalent to beds P1/102—105.
Moutoniceras moutonianum Zone, Barremian, Lower Cretaceous.

Material —Type material and two additional specimens from
the type locality (PZO-CP56 and NHMW 1886/0008/0017).

Diagnosis—Small acrioceratid coiled shells with a weak
torsion in spire. Whorl section elliptical to subrounded. Shell
tripartite with juvenile spire, proversum and adult final ret-
roversum connected by a flexus (i.e., hooked). The sculpture
comprises relatively dense, sharp, simple and bifurcating
ribs, each bearing three tubercles throughout the shell.

Measurements.—See Table 1.

Rib formulae—Holotype, NHMW 2012/0002/0001, spire
x-Xx-X-1-x-1-x-2-x-1-x-1-x-1-x-1-x-, proversum Ppl is
-2-x-1-x-1-x-1-x-2-x-1-x-1-x-1-x-1-x-. The second part of
the proversum (Pp2) shows 19 tuberculated ribs. Rib formu-
la of Pp2 is -2-x-1-x-2-x-1-x-1-x-1-x-2-x-2-x-1-x-1-X-2-x-
1-x-1-x-1-x-1-x-1-x-0-x-0-x-0-x- and retroversum -X-X-X-X-
1-x-x-2-x-1-x-2-x-4-. NHMW 2012/0002/0002, proversum
-x-1-x-1-x-1-x-1-x-1-x-2-x-1-x-2-x-1-x-1-x-1-x-1-x-1-x-1-
x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-X-X-X-X.
NHMW 2012/0002/0003, proversum -x-1-x-1-x-1-x-1-x-
I-x-1-x-1-x-1-x-1-x-1-x-1-x-1-X-1-X-X-Xx-X-X-X-X- and ret-
roversum -x-X-3-x-1-x-1-x-9-. NHMW 2011/0159/0027,
proversum -x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-
1-x-1-x-x-x-X-X-X-x-. NHMW 1886/0008/0017, proversum
-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-
and retroversum -x-x-X-, specimen possesses a rib anomaly
with rib-displacement on one side (e.g., forma verticata after
Holder 1956), at the start of flexus. This anomaly causes
trifurcate ribbing on flexus. PZO-CP56, proversum -x-1-x-
1-x-1-x-1-x-1-x-1-x-1-x-1-x-1- and retroversum -x-x-x-x-1-
x-1-1-1-1-x-1-1-1- (specimen shows a suture line with trifid
lateral lobus).

Description.—Small, acrioceratid coiled shell with weak

torsion in spire. Whorl section subrounded. Shell tripartite
with juvenile spire, proversum and adult final retroversum

ACTA PALAEONTOLOGICA POLONICA 59 (3), 2014

connected by a flexus. The sculpture comprises relatively
dense, sharp, simple and bifurcating ribs, partly fibulous on
proversum. Suture line not preserved. The holotype (NHMW
2012/0002/0001) is 131 mm long. Ribs cross the venter with-
out interruption except at the flexus, where a ventral de-
pression or a smooth, shallow furrow occurs. All ribs are
trituberculated. Lateral and ventral tubercles decrease in size
from proversum over flexus to retroversum.

Spire—The spire starts at a whorl height of 3 mm. On its
first third, single fine ribs are visible (approx. 14). Ribbing is
slightly retroverse. At a whorl height of 4 mm the first tritu-
berculated ribs occur. Tubercles are located at a dorso-lateral
(umbo-lateral), lateral and ventro-lateral position. Ten of these
trituberculated main ribs occur on the spire up to a diameter
of 6 mm. Tuberculated ribs are intercalated by 1 or 2 thinner,
single ribs. Rib formula starts from the first main rib (tubercu-
lated) after 14 single ribs (see rib formula). All ribs cross the
venter without interruption. The spire seems to have weak tor-
sion. The spire ends at a maximum diameter of 21 mm (Fig. 2).

Proversum.—The proversum starts at a whorl height of 6
mm. It is subdivided in a first part (Pp1) and a second part
(Pp2). The change from Ppl to Pp2 is marked by a distinct-
ly open angle at the first third of the proversum (approx.
160-168°). The maxium length of the entire proversum is
110 mm. The whorl height opens with a value of approx. §
3°. The proversum shows thick (up to 2 mm), single, trituber-
culate main ribbing intercalated by single, sharp, thinner ribs
(one third of main ribs) without tubercles. Ribbing is radial
on Pp1 and is followed on Pp2 by slightly proverse ribbing.
Main ribs start from the dorso-lateral tubercles. Ribs cross
the venter without interruption. On the dorsal part of the
proversum, fine ribs occur at the height of the dorso-lateral
tubercles (twice as many ribs as on the flanks) and cross the
dorsal area. In the mid part of the proversum, 10 spines (up
to 4 mm in length) are visible starting from the ventro-lateral
tubercles. Note that each tubercle gives rise to a spine. Spines
are tiny, thin and are normally missing due to sampling or
preparation. This was also proven by computer tomograph-
ical analysis of the holotype (Lukeneder 2012a). Pp1 shows
9 tuberculated ribs. Pp2 bears 19 tuberculated ribs (see rib
formulae). The proversum ends at the last thick, tuberculated
main rib at a whorl height of 11 mm. The last 3—6 main ribs
show a fibulation (Figs. 2, 3), notable on every specimen

Table 1. Measurements (in mm). Abbreviations: Dsp, spire diameter; Hf, whorl height at flexus; Hpl, whorl height at start of proversum;
Hp2, whorl height at end of proversum; Hr, max. whorl height of retroversum; L, max. length; Lp, proversum length; Lr, retroversum length; min
Hsp, minimal whorl height of spire; Pp1b, proversum part 1 breadth; Pp2b, proversum part 2 breadth; Spb, spire breadth; o, angle of retroversum,;
B, angle formed by pro- and retroversum; vy, open angle on inner side of proversum; 9, angle at end of proversum.

Inventory number L | Lp | Lr | Dsp|minHsp |Hpl | Hp2 | Hf | Hr | Spb | Pplb | Pb2b o B v 9
NHMW 2012/0002/0001, ht | 131 [ 110 | 65 | 21 3 6 11 | 13|19 | 12 3 5 |14-15| 4 |160-162| 3
NHMW2012/0002/0002, pt 82 | 69| 26 | — — 3 9 10| 12| — — 4 3 5 |160-165| 6
NHMW 2012/0002/0003,pt | 83 | 71 | 51 | — — 4 9 8 [ IS | — 2 3 7 -4 | 160-163 | 4
NHMW 2011/0159/0027,pt | 65 | 55 | — - - - 8 9 | - - - 2 - 160-162 | 5
NHMW 1886/0008/0017 53 | 42| 26 | — — — 10 | 11|13 ] — — 9 — — — 3
PZO-CP56 49 | — | 38 | — — 9 10| 12| - — 4 3 -7 — 2
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starting from the lateral to the ventro-lateral tubercles, in-
stead of intercalatory ribs. The last main rib marks approxi-
mately the starting position of the body chamber.

Paratype NHMW 2011/0159/0027 (bed P1/110; Figs. 3G,
4G) shows the fibulation on the last 10-12 trituberculated
main ribs on the proversum more precisely. Fibulation occurs
between the lateral and ventro-lateral tubercles, instead of
intercalatory ribbing. The same pattern is visible in paratypes
NHMW 2012/0002/0002 (bed P7/-3.2 m=P1/105; Figs. 3C,
4C) and NHMW 2012/0002/0003 (bed P7/-3.2 m = P1/105;
Figs. 3B, 4B).

The three paratypes are almost equal in size (65 mm,
82 mm, 83 mm) and adult (as indicated by the almost en-
tire retroversum), but somewhat smaller than the holotype
(131 mm); this size difference may reflect sexual dimorphism
(e.g., micro- vs. macroconchs) or a decrease of elongation
of the proversum in evolution, resulting in a shorter prover-
sum shaft, since the holotype (bed P7/-3.4 m) was found
approximately 20 cm below the paratypes (bed P7/-3.2 m).
Paratypes show the typical curvation of the first part of the
proversum and its shallow-helical whorl morphology, orna-
mented with trituberculated main ribs. All specimens exhibit
this characteristic feature of the species: trituberculation from
spire over flexus to final retroversum combined with irregular
alternation of single and bifurcating ribs on retroversum, flat
ventral side on flexus (Figs. 31,, 41,) and fibulation of main
ribs on Pp2 of proversum. The paratypes show a comparable
change in angle from the Ppl to the Pp2, which starts from
the flexus (most external point of flexus) in paratypes NHMW
2011/0159/0027 at 54 mm, in NHMW 2012/0002/0002 at
60 mm and in NHMW 2012/0002/0003 at 69 mm.

Flexus—No thick main ribs occur. Ribbing is sharp and
starts from 5-6 less pronounced, elongated tubercles to cla-
vae from the umbilical region. Ribs bifurcate from the um-
bilical tubercles or at the mid flank from small, tiny tuber-
cles. The ribs are still trituberculated at this point. Umbilical
and ventro-lateral tubercles are bigger than lateral tubercles.
Lateral tubercles occur on mid flank on every branch of the
bifurcating ribs. A shallow, almost smooth area occurs on
the venter throughout the flexus (Figs. 31,, 41,). The flexus
shows a maximum whorl height of 13 mm. Fine ribs cross the
dorsal area as described for the proversum. As noted above,
all tubercles give rise to tiny spines, which has been proven
by computer tomography (Lukeneder 2012a).

Retroversum.—The retroversum opens from the proversum
at an angle p of approx. 4° and shows a maximum length of
78 mm (Fig. 2; see Table 1). The distance between pro- and
retroversum is the same as the whorl height of the proversum
or half the retroversum whorl-height. Shell height increases
by a 14—15° up to the aperture, ending with a peristome. Rib-
bing is characteristic for the new species. Ribs are sharp and
radial. Ribs bifurcate from umbilical tubercles and cross the
venter without interruption. Bifurcating ribs are intercalated
irregularly by straight single ribs also crossing the venter
and showing the same thickness. All ribs on the retroversum
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(body chamber) show trituberculation. The umbo-lateral tu-
bercle is the most prominent one, followed by a smaller
ventro-lateral tubercle and by the tiny lateral tuberculation.
The lateral tuberculation is situated at approximately two-
thirds of the flanks height. The position is the same as on
the anterior flexus. The aperture (peristome) is marked by
a collared last rib. The dorsal area shows the same ribbing
as the proversum and flexus, with fine ribbing starting from
dorso-lateral tubercles or at the umbilical region, crossing
the dorsal area without interruption. A single dorsal rib starts
from each tubercle and is intercalated by 2 single short ribs.

Remarks.—The newly described species, Dissimilites inter-
medius sp. nov., differs from all other descendant species of
the genus by its unique combination of tuberculation and
ribbing style, i.e., the trituberculation on bifurcate ribs and
intercalatory ribs throughout the entire shell.

The type material (20 specimens) of Dissimilites dissimilis
derives from the collection of d’Orbigny (1842). D’Orbigny’s
(1842: 529, pl. 130: 4-7) syntypes of Hamites dissimilis were
collected from Lower Barremian of Escragnolles, SE France.
Busnardo (2006) revised the species, including the specimens
by d’Orbigny (1842), figured two of d’Orbigny’s specimens of
D. dissimilis, designated one of them as a lectotype (Busnardo
2006: pl. 20: 8) and figured one paralectotype (Busnardo 2006:
pl. 20: 9). However, the original figure in d’Orbigny (1842:
529, pl. 130: 4) and the lectotype of Busnardo (2006: pl. 20:
8) differ markedly. Busnardo’s (2006) lectotype shows three
to sometimes four strong, branching ribs extending from one
umbilical tubercle on the retroversum, in contrast to single or
bifurcate ribbing in d’Orbigny’s (1842: pl. 130: 4-7) original
drawing. The discrepancy most probably results from subjec-
tive interpretation and drawings of d’Orbigny (1842). All in
all D. intermedius sp. nov. differs both from the specimens
figured by d’Orbigny (1842) as well as by Busnardo (2006)
by its trituberculation on the entire shell.

D’Orbigny (1852) described a similar specimen of Dissimi-
lites dissimilis (= Hamulina dissimilis in d’Orbigny 1852: 212)
from Barremian beds near Escragnolles in southern France
(Ravin de Saint-Martin). He (d’Orbigny 1842: 529) noted the
specific features, 3—5 intercalatory ribs on the proversum “...
ces cotes tuberculeuses se trouvent d’abord cing petites cotes
annulaires simples, réduites a quatre, puis a trois en appro-
chant du coude.” , no trituberculation on hook and retroversum,
and mostly 23 ribs branching on retroversum from an internal
tubercle. Spines shown in d’Orbigny’s specimens (1852: pl. 3:
2, 3) are all restored on plates (also noted by Busnardo 2006)
and spines could be detected on the holotype herein (Fig. 3A).
The Puez specimens differ by trituberculation of flexus and
retroversum on the single and branching ribbing. Additionally,
the specimens from Puez exhibit only 1 (dominant) or 2 (rare)
intercalatory ribs on the proversum (see rib formulae). The
proversum from d’Orbigny’s (1852) specimen is straighter
than in the Puez specimens, where an angle is observable in
the middle part of the proversum.

Dissimilites subalternatus (Breskovski, 1966) and Dissi-
milites brestakensis (Dimitrova, 1967) (= Hamulina brestak-
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ensis in Dimitrova 1967) show “looping” of trituberculate
main ribs on proversum, only a single intercalatory rib on
proversum and the disappearance of lateral tubercles on hook
and retroversum. According to Avram (2001) and Klein et al.
(2007), D. brestakensis (juvenile stage) is a junior synonym
of D. subalternatus. D. dissimilis features “looping” primary
ribs, different numbers of intercalatory ribs and the presence
of lateral tubercles on the hook.

Following this synonymy, the specimen illustrated by Oba-
ta and Matsukawa (2007) from the Barremian of Japan as
Hamulina aff. brestakensis has to be named Dissimilites aff.
subalternatus. In Obata and Matsukawa (2007: fig. 2) the dis-
tribution of D. aff. subalternatus in Japan is indicated as Upper
Barremian. D. intermedius sp. nov. from Puez differs from D.
aff. subalternatus by trituberculation on the entire shell.

Avram (1976) described an “almost entire” specimen (i.e.,
without spire and early stages of proversum) of Dissimilites
dissimilis from the Barremian of Romania (Comarniac, Out-
er Eastern Carpathians) showing 2-3 intercalatory ribs on
the proversum, no lateral tubercles on hook and retroversum,
and loss of internal tuberculation on adult shaft. The main
differences to D. intermedius sp. nov. are the missing trituber-
culation on hook and retroversum, higher numbers of interca-
latory ribs (2-3 vs. 1-2 in D. intermedius sp. nov.) and more
rounded tubercles on the hook in Avram’s (1976) specimen.

The specimen of Dissimilites cf. dissimilis (“forme n° 1”:
Trigance, SE France) illustrated in Sarkar (1955: pl. 4: 17) is
morphologically equivalent (although fragmented) to the here-
in presented form, and thus regarded synonymous. It shows
the typical, weak trituberculation from proversum, over the
hook and on the retroversum. All other individuals presented
by Sarkar (1955) as D. cf. dissimilis (“forme n° 2”) and D.
piveteaui differ mainly in the missing trituberculation on hook
and retroversum.

Major similarities exist with an individual from the Lower
Barremian Nicklesia pulchella Zone of SE-France (Moriez,
coupe Notre Dame) published as D. dissimilis by Ebbo et
al. (2000), which is well comparable because of the fact that
the specimen is almost complete. The specimen from Moriez
shows the same buckle of the proversum as the specimen from
Puez. Most probably, this feature relates to an ontogenetic
change in growth direction. However, the new species also
shows remarkable differences to the specimen from France,
such as trituberculate ribs on the flexus and retroversal ribs,
which are formed by irregularly alternating single and bifur-
cating ribs. In the Puez specimen, the distance between the
pro- and retroversum, which are almost parallel, is half of the
retroversum height. This contrasts with the specimen of Ebbo
etal. (2000) showing an opening angle § of approx. 20° (vs. 4°
in D. intermedius sp. nov.) and a distance between pro- and ret-
roversum measuring 1 to 1.4 times the height of the retrover-
sum. Similarly, the distance from the most juvenile part of the
spire to the proversum is 18 mm in D. aff. dissimilites and only
Smm in D. intermedius sp. nov. The spire in D. intermedius sp.
nov. shows trituberculate ribbing, whereas Ebbo et al. (2000)
reported no visible ornamentation on the spire, perhaps due to

Downloaded From: https://bioone.org/journals/Acta-Palaeontologica-Polonica on 24 Apr 2024
Terms of Use: https://bioone.org/terms-of-use

ACTA PALAEONTOLOGICA POLONICA 59 (3), 2014

bad preservation. The latter authors noted the onset of ribbing
at a diameter of approximately 11.7 mm in shell height. Both
species show the same number of intercalatory ribs (1-2) on
the proversum. The periostome is not preserved in the French
specimen but marked by a final thickened rib in D. intermedi-
us sp. nov.. The suture line is not visible in either of the type
specimens, but the last chamber is visible immediately before
the hook. The suture line, showing a trifid lobus, is visible in
specimen PZO-CP56.

Dissimilites intermedius sp. nov. differs from D. duboise
Vermeulen, 2009 by its extended trituberculation on the retro-
versum and on the final part of the proversum, and the absence
of a bituberculation phase. Additionally, the stratigraphic oc-
currence of the two species is different, with the Kotetishvilia
compressissima—Moutoniceras moutonianum to lower Toxan-
cyloceras vandenheckii Zone for D. intermedius sp. nov. and
the lower Nicklesia pulchella Zone for D. duboise.

The specimen from the Pizes de Puez (i.e., the same lo-
cality) figured by Costamoling and Costamoling (1994: 94,
fig. 93) and identified as Ancyloceras shows exactly the same
features as our specimens, especially the tiny trituberculation
on the hook and additionally on the bifurcating and singular
intercalatory ribbing on the retroversum.

Geographic and stratigraphic range.—Dissimilites interme-
dius sp. nov. is so far known only from the type locality and
from Trigance (SE France) where it occurs in M. moutonia-
num Zone of upper Lower Barremian to the lower Upper
Barremian (7. vandenheckii Zone).

Dissimilites trinodosum (d’Orbigny, 1852)

Figs. 3D, E, H, J-N, 4D, E, H, J-N.

*1852 Hamulina trinodosa; d’Orbigny 1852: 215, pl. 4: 1, 2, 3.

1889 Crioceras trinodosum (d’Orb) Uhl.; Haug 1889: 208, pl. 13: 3.

1966 Hamulina trinodosa d’Orbigny, 1851; Breskovski 1966: 83, pl. 4: 4.

1967 Hamulina dissimile d’Orbigny, 1851; Nagy 1967: 66, pl. 4: 2, 3.

1993 Dissimilites trinodosum (d’Orbigny); Stohr 1993: 72, pl. 3:7.

1994 Dissimilites trinodosus (d’Orbigny); Avram 1994: pl. 15: 3, 4, 5.

2001 Dissimilites trinodosus (d’Orbigny); Avram 2001: pl. 1: 2, 3, 4.

2006 Acrioceras (Dissimilites) trinodosum (d’Orbigny); Lukeneder
and Aspmair 2006: pl. 6: 8.

2006 Dissimilites (Dissimilites) trinodosum (d’Orbigny), Lukeneder
and Aspmair 2006: pl. 6: 9.

2012 Dissimilites trinodosum; Lukeneder 2012b: text-fig. 6A.

2012 Dissimilites trinodosum; Lukeneder 2012b: text-fig. 8G.

2012 Dissimilites trinodosum; Lukeneder 2012b: text-fig. 8H.

Holotype: Specimen illustrated by d’Orbigny (1852: 215, pl. 4: 1, 2, 3);

holotype by monotypy.

Material —Two specimens derive from Puez, Early Barre-
mian (top Moutonianum moutonianum Zone), log P1 bed
130 (NHMW 2011/0159/0026) and Late Barremian, P1 bed
146 (NHMW 2011/0159/0056). Two additional specimens
derive from Late Barremian, P1 beds 169 and 172, top of
the middle 7 vendenheckii Zone NHMW 2011/0159/0055
and NHMW 2005z0245/0036). Four additional specimens
NHMW 2012/0003/0001-3, PZO-CP68) derive from La
Stua, only regarded as Barremian in age because they were
not collected bed-by-bed (Fig. 1).
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Eight predominantly flattened sculpture moulds with per-
fectly preserved sculpture were found within Barremian beds
at Puez and La Stua. Most of the specimens are preserved
on matrix and observable on one side only. In specimens
NHMW 2011/0159/0036 and NHMW 2011/0159/0056 it
was possible to prepare the proversum, flexus, and retrover-
sum on both sides. The spire is not visible in these specimens,
but early stages of proversum are preserved.

Measurements.—See Table 2.

Rib formulae—NHMW 2011/0159/0026, proversum -x-1-
x-1-x-1-x-1-x-1-x-1-x-1-x-Xx-x-X- and retroversum -x-x-1-
1-1-1-1-1-1-1-1-1-1-1-. NHMW 2011/0159/0056, prover-
sum -x-1-x-1-x-1-x-1-x-1-x-x-Xx-1-Xx-Xx-x-x-x-x-. NHMW
2005z0245/0036, proversum -x-1-x-1-x-1-x-1-x-1-x-1-x-1-
x-1-X-x-x-X-X-x-x- and retroversum -x-1-1-1-1-1-1-1-1-1-1-
1-1-1-1-1-. NHMW 2011/0159/0055, spire and proversum
-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-x-1-
x-1-x-1-x. PZO-CP68, proversum-x-1-x-1-x-1-x-1-x-1-x-
1-x- and retroversum-x-x-x-1-1-1-1-1-1-.

Description—Small, coiled acrioceratid shells with a weak
torsion in spire. Whorl section is subrounded. Shell is tri-
partite as in Dissimilites intermedius sp. nov. The sculpture
comprises simple, thick main ribs, single sharp ribs and bi-
furcating ribs. The suture line is not preserved. Ribs cross the
venter without interruption except at the flexus (Figs. 3D, E,,
J,,4D,,E ,J,), where a ventral depression or smooth, shallow
furrow may occur. Main ribs on proversum are trituberculat-
ed. Specimens are mostly compressed; whorl breadths are
approximate values due to compression.

Spire—Only in specimen NHMW 2011/0159/0055 parts of
the spire, connected to the proversum, are preserved. In the
latter specimen the spire shows exclusively an alternation
between sharp trituberculated ribs and single intermediate
ribs (Figs. 3N, 4N). Ribs are slightly prosiradiate, and cross
the venter without interruption. Trituberculate ribbing oc-
curs throughout the specimen. Spire starts at 2.5 mm whorl
height. Spire opens in a wide bow at a whorl height of 5 mm.

Proversum.—Theproversumofspecimen NHMW2011/0159/
0026 starts at a whorl height of 5 mm. It is distinctly curved
up to the beginning of the flexus at a whorl height of 8 mm at
the last trituberculate rib (Figs. 3D, 4D). The maximum length
of the preserved proversum is 57 mm. Whorl height opens
with a value & of approx. 4°. The proversum shows thick (up
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to 2 mm), single, trituberculate main ribs with only single,
sharp, much thinner (one third of main ribs) intercalated ribs
lacking tubercles. Ribbing is almost radial on the first part of
the proversum and becomes more prosiradiate on the second
part. Main ribs start from dorso-lateral tubercles. Ribs cross
venter without interruption (Figs. 3D,, E, J, 4J.). On the
dorsal part of the proversum, fine ribs occur from the height
of dorso-lateral tubercles (twice as many ribs as on the flanks)
and cross the dorsal area. Apparently, 2—3 of the later dorsal
ribs end in a single dorso-lateral tubercle which gives rise to
the thick trituberculated main ribs. Between these 2-3 tiny
ribs the intercalatory ribs from the flank pass uninterruptedly
throughout the entire shell. The last 12 main ribs (NHMW
2011/0159/0026; Figs. 3D, 4D) show fibulation from the lat-
eral to the ventro-lateral tubercles; additionally, intercalato-
ries appear up to the flexus. The last main rib also marks the
beginning of the body chamber. As noted for D. intermedius
sp. nov. above, all tubercles give rise to tiny spines, which are
missing due to the preparation process.

Numerous specimens show similar fibulation of the last
5-12 main ribs on the proversum (NHMW 2011/0159/0056;
Figs. 3E, 4E; PZO-CP68, Figs. 3H, 4H), a comparable cur-
vature of the proversum, and sharp, trituberculated ribbing
on the flexus. Specimen NHMW 2005z0245/0036 (Figs. 3J,
4]) is probably the most typical D. trinodosum. At Smm
whorl height, it shows the characteristic trituberculated (pro-
siradiate) main ribs, intercalated with single, fine ribs up to
a whorl height of 8 mm, when the proversum starts with the
appearance of solely trituberculate main ribs (8 in a row) up
to the beginning of the flexus at 9 mm whorl height.

Flexus.—No thick main ribs occur. In specimen NHMW
2005z0245/0036 (Figs. 31, 4J), ribs start from 6 elongated
tubercles or clavae at the umbilical region and increase in
thickness towards the external flank. Ribs may bifurcate (only
once) from an umbilical tubercle. Ribs are trituberculate. Um-
bilical tubercles are less prominent than ventro-lateral and
lateral ones. Ventro-lateral tubercles and lateral tubercles
show the same size. Ribs are more prominent than in D. inter-
medius sp. nov. Lateral tubercles occur on mid flank. A shal-
low, almost smooth area occurs on the venter throughout the
flexus (Figs. 3D,, E,, J,, 4D,, E,, J,). The flexus shows a
maxium whorl height of 12 mm in NHMW 2005z0245/0036,
8 mm in NHMW 2011/0159/0056 and 10 mm in NHMW
2011/0159/0026. The dorsal area is almost smooth, with tiny
ribs as in D. intermedius sp. nov., crossing the dorsal area

Table 2. Measurements (in mm). Abbreviations: Dsp, spire diameter; Hf, whorl height at flexus; Hp1, whorl height at start of proversum; Hp2,
whorl height at end of proversum; Hr, max. whorl height of retroversum; L, max. length; Lp, proversum length; Lr, retroversum length; min Hsp,
minimal whorl height of spire; Pplb, proversum part 1 breadth; Pp2b, proversum part 2 breadth; Spb,