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Abbreviations used:

VALANGINIAN AMMONITES ZONES (Azs)

LV: Lower Valanginian UV: Upper Valanginian

Inos. Inostranzewi Az Furc. Furcillata Az

Neoc. Neocomiensiformis Az Pere. Peregrinus Az

Pert. Pertransiens Az Verr. Verrucosum Az

CASTELLANIBELUS SPECIES (sp.)

orb. C. orbignyanus (Duval-Jouve, 1841) vaub. C. vaubellensis (Janssen, 2018)

suborb. C. suborbignyanus (Toucas, 1890) touc. C. toucasi sp. nov.

ONTOGENIC STAGE (ont.)

mj most juvenile sa sub-adult

vj very juvenile
a adult

j juvenile

ROSTRUM PRESERVATION STATE (st.)

pa anterior part c complete

pm median part c -ap complete except apex

pp posterior part
c -pa complete except anterior part

f fragment

MEASUREMENTS RATIOS

Longitudinal measures (in mm) Compression indices (ic)

L Total Length of rostrum ica = ha/la anterior compression index

Lrc Preserved length of rostrum icp = hp/lp posterior compression index

Ltp Reference length (a-zone to apex
excluding mucro).

Dilation indices (id)

Lpp Posterior part length (p-zone to apex
excluding mucro).

iddv = lp/la dorsoventral dilation index

idlat = hp/ha lateral dilation index

Ls Groove length (a-zone to groove end) Posterior ratios

Transverse measures (in mm)
Lpr = Lpp /Lt p posterior length ratio

Psr = Lpp /lp posterior shape ratio

ha Anterior dorsoventral diameter Mucro’s position (lateral view)

la Anterior lateral diameter c centred

hp Posterior dorsoventral diameter dc dorso-centred

lp Posterior lateral diameter d dorsal

Apical and alveolar angles (in degrees)

alv. agl. angle of the alveolar cavity Lal = Lad /Lt p Alveolar relative length

Lad Alveolar depth (a-zone to protoconch) ap. agl. apical angle (INVTAN[(lmax/2)/Lpp ])∗2))
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1. Ratios and additional data

1.1. Ratios and graphs

Ratios and graphs were established for a popula-
tion of 1762 rostra of the genus Castellanibelus col-
lected in the Valanginian of the Vocontian Basin

(south-eastern France). They belong to the Thomel-
Picollier collection. The full data are available in
paragraph 2.

A - Transverse ratios—compression and dilation indices

ont.
icp (n = 1416) ica (n = 861) iddv (n = 861) idlat (n = 861)

Mean Extreme val. Mean Extreme val. Mean Extreme val. Mean Extreme val.

Genre Castellanibelus

Σ 0.92 0.75 ≤ icp ≤ 1.10 0.93 0.82 ≤ ica ≤ 1.10 1.12 0.92 ≤ iddv ≤ 1.41 1.11 0.87 ≤ idlat ≤ 1.53

mj 1.00 0.89 ≤ icp ≤ 1.10 0.92 0.85 ≤ ica ≤ 1.01 1.16 1.06 ≤ iddv ≤ 1.37 1.26 1.09 ≤ idlat ≤ 1.49

vj 0.95 0.84 ≤ icp ≤ 1.10 0.92 0.82 ≤ ica ≤ 0.99 1.14 0.97 ≤ iddv ≤ 1.39 1.18 1.01 ≤ idlat ≤ 1.53

j 0.92 0.78 ≤ icp ≤ 1.04 0.93 0.82 ≤ ica ≤ 1.10 1.11 0.93 ≤ iddv ≤ 1.35 1.10 0.89 ≤ idlat ≤ 1.18

sa 0.90 0.76 ≤ icp ≤ 0.99 0.94 0.82 ≤ ica ≤ 1.02 1.12 0.92 ≤ iddv ≤ 1.41 1.07 0.92 ≤ idlat ≤ 1.39

a 0.89 0.75 ≤ icp ≤ 0.99 0.94 0.86 ≤ ica ≤ 1.02 1.13 1.19 ≤ iddv ≤ 1.39 1.08 0.87 ≤ idlat ≤ 1.31

Castellanibelus orbignyanus [Duval-Jouve, 1841] [= B]

Σ 0.93 0.82 ≤ icp ≤ 1.04 0.94 0.87 ≤ ica ≤ 1.10 1.12 0.96 ≤ iddv ≤ 1.34 1.10 0.87 ≤ idlat ≤ 1.36

mj 0.97 0.92 ≤ icp ≤ 1.02 0.94 0.90 ≤ ica ≤ 0.99 1.14 1.07 ≤ iddv ≤ 1.21 1.17 1.09 ≤ idlat ≤ 1.25

vj 0.96 0.89 ≤ icp ≤ 1.04 0.91 0.87 ≤ ica ≤ 0.97 1.14 1.06 ≤ iddv ≤ 1.24 1.20 1.09 ≤ idlat ≤ 1.36

j 0.93 0.85 ≤ icp ≤ 1.00 0.94 0.87 ≤ ica ≤ 1.10 1.12 0.98 ≤ iddv ≤ 1.31 1.10 0.93 ≤ idlat ≤ 1.29

sa 0.92 0.86 ≤ icp ≤ 0.99 0.95 0.88 ≤ ica ≤ 1.01 1.12 0.97 ≤ iddv ≤ 1.33 1.07 0.92 ≤ idlat ≤ 1.34

a 0.90 0.82 ≤ icp ≤ 0.98 0.95 0.89 ≤ ica ≤ 1.02 1.12 0.96 ≤ iddv ≤ 1.34 1.06 0.87 ≤ idlat ≤ 1.31

Castellanibelus suborbignyanus [Toucas, 1890] [= C]

Σ 0.93 0.82 ≤ icp ≤ 1.03 0.94 0.86 ≤ ica ≤ 1.03 1.09 0.93 ≤ iddv ≤ 1.39 1.08 0.89 ≤ idlat ≤ 1.40

mj 1.00 0.93 ≤ icp ≤ 1.03 0.89 0.87 ≤ ica ≤ 0.92 1.14 1.06 ≤ iddv ≤ 1.19 1.26 1.15 ≤ idlat ≤ 1.40

vj 0.95 0.85 ≤ icp ≤ 0.99 0.92 0.86 ≤ ica ≤ 0.98 1.12 1.02 ≤ iddv ≤ 1.39 1.14 1.04 ≤ idlat ≤ 1.20

j 0.94 0.82 ≤ icp ≤ 1.00 0.94 0.88 ≤ ica ≤ 1.03 1.08 0.93 ≤ iddv ≤ 1.35 1.07 0.89 ≤ idlat ≤ 1.31

sa 0.92 0.87 ≤ icp ≤ 0.99 0.95 0.88 ≤ ica ≤ 1.00 1.07 0.95 ≤ iddv ≤ 1.26 1.04 0.94 ≤ idlat ≤ 1.25

a 0.90 0.84 ≤ icp ≤ 0.99 0.94 0.91 ≤ ica ≤ 1.00 1.09 1.03 ≤ iddv ≤ 1.14 1.07 1.00 ≤ idlat ≤ 1.15

Castellanibelus vaubellensis [Janssen, 2018] [= A]

Σ 0.94 0.84 ≤ icp ≤ 1.10 0.94 0.82 ≤ ica ≤ 1.08 1.13 0.96 ≤ iddv ≤ 1.41 1.13 0.90 ≤ idlat ≤ 1.49

mj 1.01 0.93 ≤ icp ≤ 1.10 0.93 0.85 ≤ ica ≤ 1.01 1.16 1.07 ≤ iddv ≤ 1.37 1.27 1.13 ≤ idlat ≤ 1.49

vj 0.96 0.88 ≤ icp ≤ 1.10 0.92 0.82 ≤ ica ≤ 0.99 1.15 0.97 ≤ iddv ≤ 1.34 1.19 1.02 ≤ idlat ≤ 1.53

j 0.94 0.86 ≤ icp ≤ 1.04 0.94 0.83 ≤ ica ≤ 1.08 1.11 0.96 ≤ iddv ≤ 1.34 1.11 0.96 ≤ idlat ≤ 1.41

sa 0.90 0.86 ≤ icp ≤ 0.99 0.94 0.86 ≤ ica ≤ 1.00 1.13 0.99 ≤ iddv ≤ 1.41 1.10 0.96 ≤ idlat ≤ 1.39

a 0.91 0.84 ≤ lcm ≤ 0.97 0.94 0.86 ≤ ica ≤ 1.00 1.14 1.00 ≤ iddv ≤ 1.39 1.11 0.90 ≤ idlat ≤ 1.28

Castellanibelus toucasi sp. nov. [= D]

Σ 0.87 0.75 ≤ icp ≤ 0.98 0.91 0.82 ≤ ica ≤ 1.02 1.13 0.92 ≤ iddv ≤ 1.35 1.09 0.91 ≤ idlat ≤ 1.44

mj 0.95 0.89 ≤ icp ≤ 0.98 0.90 0.82 ≤ ica ≤ 0.93 1.17 1.12 ≤ iddv ≤ 1.26 1.23 1.10 ≤ idlat ≤ 1.44

vj 0.91 0.84 ≤ icp ≤ 0.98 0.89 0.82 ≤ ica ≤ 0.95 1.15 1.07 ≤ iddv ≤ 1.32 1.19 1.09 ≤ idlat ≤ 1.29

j 0.87 0.78 ≤ icp ≤ 0.93 0.90 0.82 ≤ ica ≤ 1.00 1.13 1.00 ≤ iddv ≤ 1.29 1.09 0.91 ≤ idlat ≤ 1.32

sa 0.86 0.76 ≤ icp ≤ 0.91 0.91 0.82 ≤ ica ≤ 1.02 1.13 0.92 ≤ iddv ≤ 1.35 1.06 0.93 ≤ idlat ≤ 1.18

a 0.83 0.75 ≤ icp ≤ 0.89 0.91 0.86 ≤ ica ≤ 0.95 1.15 1.06 ≤ iddv ≤ 1.24 1.04 0.97 ≤ idlat ≤ 1.13
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B - Longitudinal ratios—Apical part—Alveolar groove

ont.
Lpr Psr (n = 1416) Apical angle Ls* Mucro (n = 1423)

Mean Mean Extreme val. Mean Extreme val. Mean c dc d

Genre Castellanibelus

Σ 38% 1.51 0.73 ≤ Lpp/lm ≤ 2.76 38° 21° ≤ a.ap. ≤ 68° 70% 33% 54% 13%

mj 38% 1.80 1.39 ≤ Lpp /lm ≤ 2.18 31° 26° ≤ a.ap. ≤ 39° 63% 11% 74% 15%

vj 39% 1.75 1.28 ≤ Lpp /lm ≤ 2.76 32° 21° ≤ a.ap. ≤ 43° 67% 23% 62% 15%

j 38% 1.53 0.84 ≤ Lpp /lm ≤ 2.33 37° 24° ≤ a.ap. ≤ 61° 70% 31% 54% 15%

sa 37% 1.41 0.96 ≤ Lpp /lm ≤ 2.19 40° 26° ≤ a.ap. ≤ 55° 72% 39% 50% 11%

a 36% 1.31 0.73 ≤ Lpp /lm ≤ 2.05 43° 27° ≤ a.ap. ≤ 68° 73% 42% 54% 4%

Castellanibelus orbignyanus [Duval-Jouve, 1841] [= B]

Σ 32% 1.20 0.73 ≤ Lpp/lm ≤ 1.66 46° 34° ≤ a.ap. ≤ 68° 72% 67% 32.5% 0.5%

mj 34% 1.43 1.39 ≤ Lpp /lm ≤ 1.47 39° 38° ≤ a.ap. ≤ 39° 63% 17% 83%

vj 35% 1.43 1.28 ≤ Lpp /lm ≤ 1.66 39° 34° ≤ a.ap. ≤ 43° 69% 50% 50%

j 32% 1.22 0.91 ≤ Lpp /lm ≤ 1.54 45° 36° ≤ a.ap. ≤ 58° 72% 62% 38%

sa 31% 1.14 0.96 ≤ Lpp /lm ≤ 1.35 48° 41° ≤ a.ap. ≤ 55° 73% 79% 20% 1%

a 31% 1.04 0.73 ≤ Lpp /lm ≤ 1.19 52° 45° ≤ a.ap. ≤ 68° 74% 82% 18%

Castellanibelus suborbignyanus [Toucas, 1890] [= C]

Σ 47% 2.01 1.63 ≤ Lpp/lm ≤ 2.76 28° 21° ≤ a.ap. ≤ 34° 68% 77% 22% 1%

mj 44% 2.09 2.01 ≤ Lpp /lm ≤ 2.18 27° 26° ≤ a.ap. ≤ 28° 62% 60% 40%

vj 46% 2.15 2.01 ≤ Lpp /lm ≤ 2.76 26° 21° ≤ a.ap. ≤ 28° 66% 64% 33% 3%

j 47% 2.05 1.80 ≤ Lpp /lm ≤ 2.33 27° 24° ≤ a.ap. ≤ 31° 68% 79% 20% 1%

sa 47% 1.91 1.69 ≤ Lpp /lm ≤ 2.19 29° 26° ≤ a.ap. ≤ 33° 69% 87% 13%

a 46% 1.82 1.63 ≤ Lpp /lm ≤ 2.05 31° 27° ≤ a.ap. ≤ 34° 72% 69% 31%

Castellanibelus vaubellensis [Janssen, 2018] [= A]

Σ 39% 1.57 1.21 ≤ Lpp/lm ≤ 1.99 36° 28° ≤ a.ap. ≤ 45° 69% 12% 85% 3%

mj 37% 1.80 1.58 ≤ Lpp /lm ≤ 1.99 31° 28° ≤ a.ap. ≤ 35° 62% 3% 90% 7%

vj 39% 1.73 1.44 ≤ Lpp /lm ≤ 1.88 32° 30° ≤ a.ap. ≤ 38° 66% 6% 92% 2%

j 39% 1.60 1.33 ≤ Lpp /lm ≤ 1.65 35° 30° ≤ a.ap. ≤ 37° 69% 9% 88% 3%

sa 38% 1.46 1.22 ≤ Lpp /lm ≤ 1.68 38° 33° ≤ a.ap. ≤ 45° 71% 17% 79% 4%

a 37% 1.35 1.21 ≤ Lpp /lm ≤ 1.56 41° 35° ≤ a.ap. ≤ 45° 71% 25% 74% 1%

Castellanibelus toucasi sp. nov. [= D]

Σ 37% 1.46 1.06 ≤ Lpp/lm ≤ 1.94 38° 29° ≤ a.ap. ≤ 50° 71% 2% 43% 55%

mj 37% 1.74 1.58 ≤ Lpp /lm ≤ 1.92 32° 29° ≤ a.ap. ≤ 35° 66% 100%

vj 37% 1.72 1.48 ≤ Lpp /lm ≤ 1.94 33° 29° ≤ a.ap. ≤ 37° 68% 23% 77%

j 38% 1.50 1.13 ≤ Lpp /lm ≤ 1.90 37° 29° ≤ a.ap. ≤ 50° 70% 3% 34% 63%

sa 36% 1.35 1.06 ≤ Lpp /lm ≤ 1.64 41° 35° ≤ a.ap. ≤ 50° 73% 2% 59% 39%

a 36% 1.22 1.08 ≤ Lpp /lm ≤ 1.40 45° 39° ≤ a.ap. ≤ 50° 76% 75% 25%

*Related to Lt p (length of stem-post), itself estimated at 83% of the total length (L).
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Supplementary Figures S1–S4. Distribution of Castellanibelus rostra according to compression and
expansion indices.

1.2. Malformations and taphonomic traces

The study of malformed rostra was carried out using
the Keupp [2012] observation grid. Rostra showing
traces of taphonomic origin or related to exogenous
post-mortem intervention were excluded.

72 rostra out of 1762 show malformations (4%
of Castellanibelus). Some specimens show more
than one type of malformation, with the pathologies
linked to each other (Plate 5).

forma aegra nbr forma aegra nbr

angulata 2 hamata 11

bullata 6 manca 2

clavata 29 ulifera 14

collata 6 saepia 2

dissulcata 4

168 specimens show a granular zone (Plate 5, Fig-
ures 13–14), more or less extended (∼10% of all the

Castellanibelus). The central point of this zone is lo-
cated in the protoconch area on the ventral side, at all
stages of growth.

The hypothesis that this granular zone is related to
disorders of the mantle tissue [f. a. granulata Keupp]
is excluded because of the regularity of its positioning
and the relatively high number of rostra that show it.

It could be taphonomic in origin, caused by a dif-
ferent chemical microenvironment, e.g. due to the
presence of blood vessels that have been repeatedly
reported on the ventral side of the rostra. This hy-
pothesis, proposed by Dirk Fuchs (personal commu-
nication), would explain both the regularity of the
positioning and its relative frequency.

2. Complete data (1762 Castellanibelus
rostra—Valanginian—Vocontian Basin,
southeast France)

C. R. Géoscience — Supplementary material
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3. Plates

All the rostra presented belong to the genus Castel-
lanibelus. They were collected in the Vocontian Basin
(south-east France). They are shown in ventral and

right lateral views, unless otherwise indicated. The
pathological forms are described using the terminol-
ogy of Keupp [2012]. Scale bar = 1 cm.

Plate 1. Castellanibelus orbignyanus [Duval-Jouve, 1841]

References strat. position ont. Lrc icp Psr ap. agl.

Figure 1 52740 UV Verr. Az sa 44 0.87 0.97 54°

Figure 2 39445 UV Verr. Az j 40 0.92 1.32 41°

Figure 3 92234 LV Inos. Az a 33 0.86 1.25 44°

Figure 4 93585 UV Verr. Az sa 42 0.87 1.02 52°

Figure 5 3257 UV Verr. Az sa 37 0.92 1.05 51°

Figure 6 78319 UV Verr. Az j 43 1.00 1.21 45°

Figure 7 38558 UV Verr. Az sa 46 0.89 1.00 53°

Figure 8 22150 UV Verr. Az sa 48 0.93 1.15 47°

Figure 9 89630 LV Pert. Az j 33 0.90 1.06 50°

Figure 10 39086 UV Verr. Az vj 28 0.98 1.57 35°

Figure 11 77950
UV Verr. Az j 28 0.89 0.84 61°

Atypical for its strong posterior bulging in a juvenile stage.

Figure 12 3175 LV Neoc. Az j 41 0.94 1.21 45°

Figure 13 3202 UV Verr. Az a 53 0.90 1.01 53°

Figure 14 38951 UV Verr. Az j/sa 49 0.93 1.27 43°

Figure 15 22158 UV Verr. Az a 56 0.89 1.08 50°

Figure 16 41167
LV Neoc. Az a 48 0.90 0.73 68°

Close to Bayle (1878), Plate 31, Figures 9–12.

Figure 17 93276 UV Verr. Az j 30 0.93 1.47 37°

Figure 18 43590 LV Neoc. Az mj 16 0.93 1.39 39°

Figure 19 54182 LV Inos. Az a 42 0.91 0.96 55°

Figure 20 54301 UV Verr. Az j/sa 51 0.90 0.99 53°

Figure 21 3226 UV Verr. Az sa 47 0.95 1.08 50°

Figure 22 5868 UV Verr. Az a 54 0.90 1.07 50°

C. R. Géoscience — Supplementary material



Marie-Claire Picollier 29

Plate 1. Castellanibelus orbignyanus [Duval-Jouve, 1841].
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Plate 2. Castellanibelus suborbignyanus [Toucas, 1890]

References strat. position ont. Lrc icp Psr ap. agl.

Figure 1 35283 UV Verr. Az vj 26 0.96 2.76 21°

Figure 2 65078 LV Neoc. Az vj 25 0.99 2.33 24°

Figure 3 43586 LV Neoc. Az j 33 0.89 2.20 26°

Figure 4 78793
UV Verr. Az j 37 0.94 2.10 27°

Wider anteriorly than posteriorly, V-shaped shape, atypical.

Figure 5 91517 UV Verr. Az j/sa 46 0.88 2.04 28°

(5-c) dorsal view, showing the septal necks of the siphuncle.

Figure 6 53773 LV Neoc. Az a 47 0.84 1.82 31°

Figure 7 78317 UV Verr. Az sa 48 0.94 1.85 30°

Figure 8 96460
LV Neoc. Az j 38 0.82 2.11 27°

Strong posterior depression, inducing a long groove, atypical.

Figure 9 98823 UV Verr. Az mj 20 1.01 2.08 27°

Figure 10 54294 LV Neoc. Az vj 25 0.93 2.03 28°

Figure 11 38561 UV Verr. Az j 39 0.97 2.00 28°

Figure 12 31406 LV Pert. Az j 41 0.92 1.92 29°

Figure 13 38667 UV Verr. Az a 39 0.99 1.89 30°

Figure 14 38403 UV Verr. Az sa 51 0.94 1.98 28°

Figure 15 91574 UV Verr. Az a 59 0.90 1.80 31°

Figure 16 31027 UV Verr. Az sa 41 0.91 2.19 26°

Figure 17 54127 UV Verr. Az sa 43 0.89 1.88 30°

Figure 18 43589 LV Neoc. Az sa 40 0.88 1.88 30°

Figure 19 89974
LV Neoc. Az sa 42 0.89 2.16 26°

Reminiscent Gilliéron (1873), Plate 8, Figure 11, although more depressed.

Figure 20 92683 LV Pert. Az j/sa 42 0.88 2.28 25°

Figure 21 41177 LV Neoc. Az sa 44 0.92 1.98 28°

Figure 22 31086 UV Verr. Az sa 49 0.96 1.91 29°

Figure 23 39059 LV Inos. Az sa 46 0.93 2.01 28°
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Plate 2. Castellanibelus suborbignyanus [Toucas, 1890].
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Plate 3. Castellanibelus vaubellensis [Janssen, 2018]

References strat. position ont. Lrc icp Psr ap. agl.

Figure 1 4924 LV Neoc. az mj 19 1.03 1.58 35°

Figure 2 92779 LV Neoc. az vj 24 0.98 1.64 34°

Figure 3 93699 LV Neoc. az j 44 0.90 1.47 38°

Figure 4 58076 LV Inos. az j 39 0.96 1.66 34°

Figure 5 30847 UV Verr. az a 60 0.91 1.27 43°

Figure 6 43558 LV Neoc. az a 59 0.86 1.24 44°

Figure 7 3211 UV Verr. az a 53 0.97 1.22 45°

Figure 8 35134 UV Verr. az vj 34 0.96 1.87 30°

Figure 9 95738 LV Inos. az a 44 0.90 1.30 42°

Figure 10 84740 LV Inos. az a 52 0.86 1.29 42°

Figure 11 84742 LV Inos. az vj 24 0.98 1.66 33°

Figure 12 84736 LV Inos. az vj 28 0.90 1.87 30°

Figure 13 88938 LV Neoc. az a 48 0.86 1.33 41°

Figure 14 90872 UV Verr. az a 59 0.94 1.21 45°

Figure 15 31028
UV Verr. az sa 55 0.91 1.58 35°

(15-a) dorsal view, (15-b) left lateral view

Figure 16 95909 LV Inos. az j 41 0.97 1.65 34°

Figure 17 89639 LV Pert. az a 44 0.90 1.21 45°

Figure 18 54055 UV Verr. az sa 46 0.91 1.39 40°

Figure 19 43560 LV Neoc. az sa 54 0.89 1.44 38°

Figure 20 99586
UV Verr. az 4 64 0.93 1.35 41°

(20-a) dorsal view, (20-b) left lateral view
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Plate 3. Castellanibelus vaubellensis [Janssen, 2018].
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Plate 4. Castellanibelus toucasi sp. nv.

References strat. position ont. Lrc icp Psr ap. agl.

Figure 1 57464 UV Verr. az mj 21 0.89 1.58 35°

Figure 2 89650 LV Pert. az vj 29 0.98 1.90 29°

Figure 3 31412 LV Pert. az j 47 0.89 1.54 36°

Figure 4 96354 LV Pert. az j/sa 54 0.82 1.77 32°

Figure 5 41175 LV Neoc. az sa 49 0.88 1.49 37°

Figure 6 96526 LV Neoc. az sa/a 47 0.86 1.46 38°

Figure 7 31414 LV Pert. az sa/a 44 0.84 1.45 38°

Figure 8 78848 LV Neoc. az sa 44 0.80 1.40 39°

Figure 9 48583 LV Pert. az sa 37 0.90 1.61 35

Figure 10 3019 LV Neoc. az j 42 0.81 1.39 40°

Figure 11 89632 LV Pert. az vj 21 0.92 1.72 32°

Figure 12 88942 LV Neoc. az vj 24 0.86 1.81 31°

Figure 13 30282 LV Pert. az sa/a 50 0.82 1.19 46°

Figure 14 90804 LV Pert. az j 44 0.86 1.61 35°

Figure 15 53780 LV Neoc. az j 44 0.89 1.33 41°

Figure 16 54105
LV Neoc. az a 35 0.81 1.21 45°

Posterior part of a very depressed adult, mucro recentred with age.

Figure 17 96419 LV Neoc. az sa 50 0.81 1.10 49°

Figure 18 92680 LV Pert. az sa 49 0.84 1.20 45°

Figure 19 61474 LV Pert. az sa 48 0.91 1.32 42°

Figure 20 89637 LV Pert. az sa 46 0.89 1.54 36°

Figure 21 39875 LV Neoc. az a 53 0.89 1.11 49°

Figure 22 96353 LV Pert. az a 62 0.89 1.07 50°
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Plate 4. Castellanibelus toucasi sp. nv.
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Plate 5. Castellanibelus sp., details and malformations

References strat. position ont. Lrc Description (details, forma aegra)

Figures 1–3

90540 UV Verr. Az ja 30 Longitudinal section

Figure 1: Enlarged section showing: (a) primordial rostrum, (b) protoconch, (c) alveolar
cavity and septa, (d) siphuncle.

Figure 2: Enlarged detail showing the disjointed septal necks at the siphuncle passage.

Figure 3: Left side view of the specimen, enlarged ×1.5.

Figures 4–6

92617 LV Inos. Az j 36 Transversal section

Figure 4: Castellanibelus orbignyanus, icp = 0.96; Psr = 1.22, ap. angle = 45°
Figure 5: Opening of the alveolar cavity showing the siphuncle opposite the groove.
Figure 6: Enlarged detail: (a) ventral siphuncle; (b) dorsal groove.

Figure 7 3024
LV Pert. Az j/ja 37 forma aegra hamata

Lateral right view: deviation of the apex on the ventral side, hook-shaped.

Figure 8 38941
UV Verr. Az — 31 forma aegra clavata

Shortened rostrum in the shape of a stick.

Figure 9 30660
UV Verr. Az ja 28 forma aegra bullata

Bubble-like protuberance; (c): 3/4 view.

Figure 10 77951

UV Verr. Az a 65 forma aegra dissulcata

Ventrally deviated alveolar groove: (a) dorsal view; (b) right lateral view;
(c) ventral view showing the groove; (d) ventral view from 3/4.

Figures 11–12 35064

UV Verr. Az a 27 f. a. clavata-collata?

Figure 11: Atypical rod-shaped shape, possible exit channel under the mucro
Figure 12: Enlarge detail

Figures 13–14 53779

LV Neoc. Az j 33 Ventral granulation

Figure 13: (a–b) Castellanibelus suborbignyanus icp = 0.89; Psr = 2.13; ap. angle = 26°;
(c) ventral side showing granular zone in protoconch area.

Figure 14: Enlarged detail of the granulations.

Figure 15 78040
LV Neoc. Az j 26 forma aegra angulata

Forms an angle following a fracture.

Figure 16 79696
LV Inos. Az ja 28 forma aegra saepia

Doubled apex; (a) dorsal view; (b) 3/4 right lateral view.

Figures 17–18 39093

UV Verr. Az j 30 f. aegra angulata-manca

Figure 17: Castellanibelus suborbignyanus
(a–b) dorsal and right lateral views; (c–d) ventral and left lateral views.

Figure 18: Enlarged detail of the apical part, showing the partial deposition.

Figure 19 5214

UV Verr. Az a 54 oldest form

Castellanibelus orbignyanus (icp = 0.91; Psr = 1.07; ap. angle = 50°);
very old adult, conical shape: the anterior growth continued while the posterior growth
slowed down strongly.
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Plate 5. Castellanibelus sp., details and malformations.
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