Algerina gen. nov. (Bivalvia, Nepiomorphia) from

the Silurian of the North Gondwana margin (Algeria),
peri-Gondwanan Europe (France, Italy), Perunica (Prague
Basin, Bohemia) and the Siberian Plate (Tajmyr Basin, Russia)

Algerina gen. nov. (Bivalvia, Spanilidae Ktiz, 2007), with its type species Algerina algena sp. nov., is described from
the Silurian (lower Ludlow) of Algeria, western Hoggar Mountains, Ahnet Massif and the Ougarta Range. The new ge-
nus is also known from the upper Wenlock of France, the Montagne Noire [Algerina chaubetae (Ktiz, 1996)], and from
the lower Ludlow of Italy, the Carnic Alps [Algerina cocco (Ktiz, 1999)]. Algerina rebellis (Barrande, 1881) is known
from the lower Ludlow and Algerina faba (Barrande, 1881) from the middle Ludlow of Bohemia, Prague Basin.
Algerina faba is also known from the lower Ludlow of the Tajmyr Basin, Russia. ¢ Key words: Bivalvia, Nepiomorphia,
new taxa, Silurian, Algeria, France, Italy, Bohemia, Tajmyr (Russia).
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Patrick Racheboeuf from the Université Claude Ber-
nard, Centre des Sciences de la Terre, Villeurbane,
France, discovered in 2004 and 2005 abundant bivalves
in the Silurian cephalopod limestone levels at the Foum
Belrem section in the Ahnet Massif, western Hoggar
Mountains and at the Oved Ali Section in the Ougarta
Range, Algeria. The field collection of bivalves and
about 5 kilograms of cephalopod limestone were sent to
the author in 2005 and 2006. Bivalves collected from the
samples by the author in the laboratory, together with the
field collections, were sufficient to make a community
analysis and to correlate the cephalopod limestone levels
with horizons in the Prague Basin, Bohemia. A new ge-
nus Algerina gen. nov. was discovered, representing the
ancestral form of the Spanilidae K¥iZ, 2007, Nepiomor-
phia KiiZ 2007 (Bivalvia). Here the taxonomy of the new
genus and species and reassignment of several other taxa
is presented.

Systematic palaeontology
Abbreviations. — JK 11472-JK 11498 — specimens studied

and deposited in the collection of Jifi KfiZ in the Czech
Geological Survey, Prague, Bohemia. NM L 7011, and
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NM L 22815 — specimens deposited in the National Mu-
seum, Prague, Bohemia; DSTL 340 198, and DSTL 340
181 — specimens deposited in the collections of the Dépar-
tement des Sciences de la Terre, Lyon, France; GBA
4946 — specimen deposited in the collections of the Geolo-
gische Bundesanstalt, Vienna, Austria.

Class Bivalvia Linné, 1758
Superordo Nepiomorphia Ktiz, 2007
Order Antipleuroida Kitiz, 2007

Superfamily Antipleuroidea Kiiz, 2007
Family Spanilidae Ktiz, 2007

Genus Algerina gen. nov.

Type species. — Algerina algena sp. nov.

Derivation of name. — Derived from geographic name Al-
geria. Gender feminine.

Diagnosis. — Relatively large spanilid, almost equivalved,
inequilateral, obese, prosocline to opisthocline, enantio-
morphous (most of shells inclined to the left). Commissure
lies within a single plane. Bulky prosogyrate umbones in
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central position or slightly shifted posteriorly. Shell is thin,
obliquely broadly elliptical in outline and obese. Frontal
face is widely lanceolate, slightly inflated, steeper than
posterior part of the shell and separated from the central
part of the shell by a band, prominent in umbonal part. Pos-
terior part with wing-like shape, separated from the central
part of the shell by a shallow radial sulcus. Inner and outer
surface sculpture formed by numerous prominent, narrow
radial ribs and gutters broadening ventrally and curved an-
teriorly. Outer surface sculpture on the frontal face is gene-
rally smoother. Distinct growth sculptures developed in
early ontogenetic stages as growth bands of variable width
and convexity, and narrow growth furrows. Area is low,
triangular. Hinge line straight, much shorter than the length
of the shell, with small peg-like pseudotaxodont teeth. Re-
latively large, widely elliptical posterior adductor scar is
developed close to the shell margin, posteriorly of the ra-
dial sulcus.

Remarks. — The upper Silurian Algerina gen. nov. is most
probably ancestral to Spanilidae Kiiz, 2007. By its general
shape Algerina is related to Tetinka cuneus (Barrande,
1881), the earliest species of the Tetinka cuneus — Tetinka
trigona (Miinster in Goldfuss, 1837) — Tetinka accedens
(Barrande, 1881) — Tetinka sagitta (Barrande, 1881) — Te-
tinka elongata Barrande, 1881 lineage. Algerina differs
from the genus Tetinka by its larger, widely elliptical and
distinctly inflated shells with bulky umbones. For both ge-
nera enantiomorphous shells (K#iZ 2001) are characteristic.
Shells in Algerina are inclined to the left whereas to the
right in Tetinka. Enantiomorphous dimorphism in the Spa-
nilidae is suppressed and is reflected in the shells reclining
to the left or to the right in different species and genera.
Barrande (1881) figured from the Prague Basin Dua-
lina concentrica Barrande, 1881 (P1. 293, figs 15-18) from
the upper Pfidoli and Dualina consors Barrande, 1881
(P1. 20, figs 15—17) from the lower Lochkovian (Lower De-
vonian). These species have similar growth bands in the
umbonal part, and a similar general morphology to
Algerina but they differ in the commissure, which lies not
within a single plane but is curved laterally toward the op-

vov

posite valve, as in Sibirinka Bogolepova & Kiiz, 1995,

Dualina Barrande, 1881, and Antipleura Barrande, 1881.
Dualina concentrica and Dualina consors probably repre-
sent an adaptive convergence of some representatives of
Dualina (Antipleuridae) and Algerina (Spanilidae) in a
similar environment to the cephalopod limestone biofacies
in the late Pridoli (Silurian) and early Lochkovian (Lower
Devonian).

Species and distribution. — Algerina algena sp. nov., lower
Ludlow, Gorstian of Algeria, western Hoggar Mountains,
Ahnet Massif and the Ougarta Range; Algerina chaubetae
(K¥iz, 1996), upper Wenlock of France, the Montagne No-
ire (K¥iZ 1996); Algerina cocco (Kiiz, 1999), lower Lud-
low of Italy, the Carnic Alps (KfiZ 1999); Algerina rebellis
(Barrande, 1881), lower Ludlow of Bohemia, the Prague
Basin; Algerina faba (Barrande, 1881), middle Ludlow of
Bohemia, the Prague Basin, and lower Ludlow of Russia,
Tajmyr (Kfiz & Bogolepova 1995).

Algerina algena sp. nov.
Figure 1A-M, O-R, U, V,Z

Holotype. — Internal mould of the left valve with fragments
of shell JK 11492, figured in Fig. 1Z, with counterpart JK
11493.

Paratypes. —JK 11472 —JK 11491, JK 11494 — JK 11498,
measured for dimensions and figured in Fig. 1A-M, O-R,
U, V.

Derivation of name. — Name derived from Algeria; indecli-
nable noun.

Type locality. — Algeria, northern margin of the western
Hoggar Mountains, Ahnet Massif, Foum Belrem Section,

Coord.: 25° 56" 92" N; 03° 14° 01”E.

Type horizon. — Silurian, Ludlow, lower Gorstian, most
probably Colonograptus colonus Biozone.

Material. — 11 left, 14 right valves, 1 shell with conjoi-

Figure 1. A-M, O-R, U-V, Z — Algerina algena gen. nov., sp. nov., Ludlow, lower Gorstian, Algeria, northern margin of the western Hoggar Moun-
tains, Ahnet Massif, Foum Belrem Section. * A —right lateral view, JK 11491, Stage I and III, x 9. « B-E — articulated specimen, right valve, JK 11472.
* B —lateral view, Stage Il and III, x 3.7. ¢ C — lateral view, x 3.6. * D — ventral view, x 3.5. « E — anterior view, x 3.7. ¢ F —right lateral view, JK 11476,
x2.7.¢ G, M —right valve, JK 11498. « G — dorso-lateral view, x 5.3. « M —lateral view, x 5.3. « H-J —left valve, JK 11477. « H — postero-lateral view, x 2.5.
e [ —dorso-lateral view, x 2.5. ¢ J —lateral view, x 2.8; « K-L —right valve, JK 11482; « K — dorso-lateral view, x 4.3; « L —lateral view, x 3.7. ¢« O-R —right
valve, JK 11485. « O — antero-lateral view, x 4.2. « P — dorso-lateral view, x 4.7. ¢ R —lateral view, x 4.3. « U-V —left valve, JK 11494. ¢ U — internal mould
of hinge area with pseudotaxodont teeth, x 9. * V — lateral view, x 6.6. * Z — left lateral view, JK 11492, holotype, x 3.9. ¢ N — Algerina faba (Barrande,
1881), middle Ludlow, Dvorce, Prague Basin, Bohemia, NM L 7011, holotype, left lateral view, x 4.7. ¢ S, Y — Algerina chaubetae (KtizZ, 1996), Wen-
lock, Homerian, Roquemaillére, the Montagne Noire, France. * S — left lateral view, DSTL 340 198, holotype, x 3.9. ¢« Y — right lateral view, DSTL
340 181, x 3. « T — Algerina cocco (Kfiz, 1999), lower Ludlow, Mt Cocco, the Carnic Alps, Italy, GBA 4946, holotype, left lateral view, x 5.7.
* X —Algerina rebellis (Barrande, 1881), lower Ludlow, Praha —Mala Chuchle, Prague Basin, Bohemia, NM L 22815, holotype, left lateral view, x 1.6.
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ned valves (JK 11472-JK 11498), fragments of 22 left,
and 29 right valves from the Foum Belrem Section, Ah-
net Massif. 12 left and 7 right valves from the Oued Ali
Clay Formation, the Oued Ali Section, Ougarta Range,
Algeria.

Diagnosis. — Opisthocline Algerina with bulky and coiled
umbones.

Description. — Stage I (Kfiz 1979) — Shell subcircular in
outline, moderately inflated, equivalved, inequilateral,
slightly opisthocline. Commissure lies within a single
plane. Beaks prosogyrate. Frontal face is steeper than po-
sterior of the valve. Outer and inner surface sculpture for-
med by very fine radial ribs in combination with wide, flat,
regularly spaced growth bands separated by shallow,
growth furrows. Other features are unknown.

Stage III — Swollen band (Kfiz 1979) wide. Shell
broadly ovate, obese, almost equivalved, opisthocline, en-
antiomorphous, inclined to the left. Commissure lies
within a single plane. Anterior slope of valve is much
steeper than posterior slope. Anterior face of the valve sep-
arated from the central part of the valve by a distinct bend
developed during early growth of Stage III. Outer and inner
surface sculpture consists of fine, numerous radial ribs.
Shell thickness is 0.03—0.1 mm. Other features are un-
known.

Stages IV and V — Shell broadly elliptical, obese
(L/'W =0.94-1.31, H/W =0.95-1.35), almost equivalved,
inequilateral, opisthocline, enantiomorphous, inclined to
the left. Commissure is posteriorly slightly curved toward
the left valve. Bulky coiled umbones in central position or
slightly shifted to posterior. Anterior slope of the valve
with frontal face is steeper than posterior slope. Widely
lanceolate, slightly inflated frontal face separated from
the central part of the shell by bend, prominent in
umbonal part, slightly curved anteriorly. Posterior part
with wing-like shape, separated from the central part of
the shell by a shallow radial sulcus. Inner and outer sur-
face sculpture formed by anteriorly curved, prominent,
narrow, radial ribs (in adult specimens 20-38 on frontal
face, 43-50 in central part of the valve, 2—4 on the wing,
and 9-12 between the wing and the hinge line). Holotype
JK 11492 has 35 radial ribs on frontal face, 47 in central
part of the valve, 3—4 on the wing, and 12 between the
wing and hinge line. Radial ribs and gutters equal in
width, broadening ventrally. Outer surface sculpture of
frontal face is generally smoother. Distinct growth sculp-
tures developed in the umbonal part as regularly-spaced
wide growth bands of variable convexity, and narrow
growth furrows. Beak formed by early ontogenetic stages
II and III. In Stage IV the convexity and width of growth
bands decreases and in Stage V growth bands are missing.
Area is low, triangular. Hinge line is straight, much
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shorter than the length of the shell. Irregular small,
peg-like pseudotaxodont teeth developed, anteriorly in-
creasing in size (Fig. 1U). A relatively large, widely ellip-
tical posterior adductor scar is developed close to the shell
margin, posteriorly of the radial sulcus. Shell thickness is
0.19-0.25 mm.

Dimensions. — [V —valve (L — left, R —right), L — length, H
— height, width/2 — width of one valve (KtiZ 1969), L/W —
L/W ratio, H/W — H /W ratio. All measurements are in mil-
limetres.]

No. \Y% L H width/2 L/W  H/W
JK11485 R 1.7 1.6 0.5 1.70 1.60  (Stage II)
JK 11491 R 22 19 0.6 1.83 1.58  (Stage II)
JK 11484 R 23 28 1.0 1.15 1.40  (Stage III)
JK 11485 R 24 23 1.1 1.09 1.04  (Stage II)
JK 11472 R 3.0 29 0.8 1.87 1.81 (Stage II)
JK11485 R 3.1 3.0 0.9 1.94 1.67  (Stage III)
JK 11498 R 32 28 1.0 1.60 1.40  (Stage II)
JK 11472 R 39 42 1.4 1.39 1.50  (Stage III)
JK 11498 R 47 48 1.9 1.24 1.26  (Stage III)
JK11485 R 49 54 2.5 0.98 1.08
JK 11484 R 53 6.1 2.5 1.06 1.22
JK11498 R 55 53 2.9 094 091
JK 11472 R 6.6 7.0 2.5 1.32 1.40
JK11486 L 6.6 74 3.6 0.92 1.03
JK11476 R 73 7.1 2.9 1.26 1.22
JK 11477 L 88 88 4.0 1.10 1.10
JK11479 L 88 10.0 44 1.00 1.14
JK 11482 R 9.0 95 4.1 1.10 1.16
JK 11487 R 10.0 10.9 4.6 1.09 1.18
JK 11489 R 103 11.0 5.5 0.94 1.00
JK11481 L 50 11.0 105 1.10 1.05
JK 11478 L 11.8 10.8 4.7 1.26 1.15
JK 11494 L 120 125 53 1.13 1.18
JK 11475 L 123 125 5.8 1.06 1.08
JK 11490 R 129 13.0 5.5 1.17 1.18
JK 11483 R 13.6 14.1 7.1 0.95 0.99
JK 11497 L 139 13.0 6.0 1.16 1.08
JK 11473 R 147 149 6.9 1.07 1.08
JK 11496 R 156 152 8.0 097 095
JK11497 R 156 153 - - - (Stage V)
JK 11492 L 205 21.0 7.8 1.31 1.35 (Stage V)
JK11495 L 220 20.8 8.5 1.29 122 (Stage V)

Discussion. — Algerina chaubetae (Ktiz, 1996), described
as Dualina? chaubetae sp. n. on p. 41-42, pl. 1, figs 1-8,
10, 11, occurs in the lower Homerian, Wenlock of France,



Montagne Noire (Fig. 1S,Y). Algerina algena sp. nov. is
known from the lower Gorstian, Ludlow of Algeria (Ou-
garta Range and Ahnet Massif). In the early Ludlow of the
Carnic Alps, Italy, occurs Algerina cocco (Kfiz, 1999),
described as Dualina? cocco sp. n. on pp. 268-270, pl. 2,
figs 3,4,7-9, 11 (Fig. 1T). All three species have generally
a similar shape. Shells of Algerina chaubetae have more
numerous, finer radial ribs and the shells are slightly pro-
socline. Opisthocline shells are characteristic for Algerina
cocco and Algerina algena. Algerina cocco differs from
the type species by its higher shells, more numerous radial
ribs, narrower, less coiled umbo, and well developed bend
between anterior face and central part of the valve. In all
known species of Algerina the ontogenetic stages II-IV are
well developed and expressed by growth bands of different
width. The swollen band represents Stage III and is promi-
nent. Stage V is most probably expressed by numerous,
narrow growth bands and furrows expressing the growth
slow down of the shell.

In general shape and surface sculpture closely related
to Algerina algena are enantiomorphous Algerina rebellis
(Barrande, 1881) from the Prague Basin, Bohemia,
Gorstian (Fig. 1X) figured by Barrande (1881) on PI. 293,
figs 9-12 (as Dualina rebellis Barr.) and Algerina faba
(Barrande, 1881) (Fig. IN) figured by Barrande on PI.
167, figs 1V/1-3 (as Cardiola faba Barr.). Algerina
rebellis differs from Algerina algena mainly in its gener-
ally larger shells, narrower umbones, more numerous ra-
dial ribs and the shells more inclined to the left. Algerina
faba differs mainly in its orthocline and less inflated
shells.

Mode of life. — Enantiomorphous and mostly opisthocline
shells with frontal face were most probably adapted to a
byssate, reclining mode of life. Most probably the byssus,
which projected as separate threads through the commis-
sure between the lanceolate frontal faces as in Recent Hip-
popus hippopus (Linné, 1758), pulled the shell against the
substrate and facilitated its penetration. The process stop-
ped when the opposite margins of the valves, which must
remain capable of opening, was almost flush with the sur-
face of the sediment.

Occurrence. — Algeria, type locality and Ougarta Range,
Saoura area, Oued Ali Section, Coord.: 29° 41° 39" N;
02° 117 21" W (25-cm thick lower cephalopod limestone
bed intercalated in silty deposits of the Oued Ali Clay For-
mation).

Conclusions

Algerina gen. nov. is one of the archaic ancestral forms of
the Nepiomorphia Kfiz, 2007 characterized by obese,

Jifi Kriz » Silurian Algerina gen. nov. (Bivalvia, Nepiomorphia)

subcircular shell with large umbones, numerous radial
ribs and simple pseudotaxodont hinge, which originated
during the first major diversification of the family in the
recurring cephalopod limestone biofacies (Ktiz 1998) du-
ring the early Silurian in peri-Gondwana. Algerina gen.
nov. shows enantiomorphous dimorphism (Kiiz 2001), a
unique character of the Silurian and most of the Devonian
Antipleuroida Kfiz, 2007. The genus represents most pro-
bably the oldest known ancestral form of the Spanilidae
Kfiz, 2007 and it is related to the oldest representative of
the Antipleuridae Neumayr, 1891 Sibirinka Bogolepova
& Kiiz, 1995 from the Rhuddanian of Siberia.
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