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ABSTRACT
The boarfish Capros arambourgi n. sp. (Acanthomorpha, Caproidae) is
described from the marine upper Miocene (Messinian, 5.6-5 Ma) of Algeria
and Italy. Examination of several late Miocene boarfish specimens from the
Messinian of the Mediterranean basin – from Oran (Algeria), Gabbro and
Mondaino (Italy) – that had been previously described as the Recent Capros
aper (Linnaeus, 1758) indicates that the Messinian boarfish differs from
C. aper by a lower number of soft rays in the dorsal and anal fins as well as a
more posterior position of the anterior angle of the supraoccipital crest.
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INTRODUCTION

Caproine boarfishes (Caproidae), as most recent-
ly defined (Baciu et al. 2005), comprise two
genera, Proantigonia Gorjanović-Kramberger,
1882 and Capros Lacépède, 1802; the former has
a single supernumerary spine on the first dorsal-
fin pterygiophore, whereas the latter has two
supernumerary dorsal-fin spines. The fossil genus
Proantigonia is represented by four species in the
Oligocene and Miocene of the Paratethys
(Caucasus, Carpathians and Croatia). The genus
Capros comprises the extant species C. aper
(Linnaeus, 1758) and three Oligocene Parate-
thian species: C. caprosoides (Cosmovici, 1887)
(Carpathians and Caucasus), C. rhenanus
(Weiler, 1920) (Germany, France, Carpathians
and Caucasus) and C. longispinatus Danilt-
shenko, 1960 (Caucasus) (Baciu et al. 2005).
Besides these species known as skeletal remains,
C. parvus (Menzel, 1986) has been described
from the Miocene of Germany based on the
otoliths alone (Menzel 1986, 1992). The late
Miocene boarfish specimens were described from
the marine Messinian of the Mediterranean
(Algeria and Italy) as the Recent Capros aper
(Arambourg 1927; d’Erasmo 1930). Baciu et al.
(2005) questioned this allocation and suggest-
ed that a detailed study of these fossils would
probably reveal these Messinian materials were
sufficiently distinct from the single extant species
to deserve autonomous specific status.

In 2004 we had a chance to examine the materi-
als of the Messinian Capros from Oran (Algeria)
used by Arambourg (1927) when he described
C. aper at the Muséum national d’Histoire
naturelle in Paris. Examination on these materials
revealed that the Messinian boarfishes, although
strongly resembling extant C. aper, are distinct
from that species. A new species of the Messinian
Capros from the Mediterranean basin is thus
described below. 

ABBREVIATIONS

Institutional
MNHN Muséum national d’Histoire naturelle,

Paris; 
MPM Museo Paleontologico di Mondaino,

Rimini;
MSNTUP Museo di Storia Naturale e del Territorio

dell’Universita di Pisa.
Morphological
PU preural centrum;
SL standard body length;
U ural centrum.

MATERIAL AND METHODS

The numbering of vacant interneural spaces
(spaces between neural spines in which there are
no ventral shafts of dorsal pterygiophores) follows
Birdsong et al. (1988), Baldwin & Johnson
(1993), Bannikov & Tyler (1995), Tyler et al.
(2003), etc., in which the space takes the number
of the vertebra whose neural spine borders the
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RÉSUMÉ
Une nouvelle espèce de Caproidae (Acanthomorpha, Teleostei) du Messinien
(Miocène supérieur) d’Oran (Algérie).
Le sanglier Capros arambourgi n. sp. (Acanthomorpha, Caproidae) est décrit
du Miocène supérieur marin (Messinien, 5,6-5 Ma) d’Algérie et d’Italie.
L’examen de plusieurs spécimens de sangliers provenant du bassin
Méditerranéen – Oran (Algérie), Gabbro et Mondaino (Italie) – et précédem-
ment attribués au récent Capros aper (Linnaeus, 1758), révèle que l’espèce
nouvelle diffère de C. aper par un nombre inférieur de rayons mous aux
nageoires dorsale et anale et par une position plus postérieure de l’angle anté-
rieur de la crête du supraoccipital. 
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nouvelle espèce.



space anteriorly; the preneural and prehaemal
spaces are those just anterior to the neural and
haemal spines, respectively, of the first abdominal
vertebra and the first caudal vertebra.
The term principal caudal-fin rays is used in the
traditional sense of the relatively long articulated
(cross-striated) rays, usually with a single long
uppermost and a single long lowermost ray that
are unbranched and those rays in-between them
that are branched, in contrast to the procurrent
rays, which are shorter and more spine-like, and
usually nonarticulated in acanthomorph fishes.
In Capros there are 12 branched rays and there-
fore 14 principal rays.
Statements about the supposed protractility of
the upper jaw are based on the length of the long
ascending premaxillary process, which in extant
species is associated with a protractile upper jaw. 
The terminal centrum includes the fusion of PU1,
U1, and U2, with consolidation usually being
indicated in the fossil materials. Vertebral counts
include the urostyle in the terminal centrum.
In most specimens of the new species, preserva-
tion is not sufficient to determine conditions of
the medial and distal radials, and our descriptions
of the fin supports are based on the main shaft of
the pterygiophore.
Comparative materials of extant and fossil taxa
are listed in Baciu et al. (2005) and not repeated
here. 

SYSTEMATICS

Subdivision TELEOSTEI 
sensu Patterson & Rosen, 1977

Order PERCIFORMES 
sensu Johnson & Patterson, 1993
Family CAPROIDAE Lowe, 1843

Subfamily CAPROINAE Lowe, 1843
Genus Capros Lacépède, 1802

Capros arambourgi n. sp.
(Figs 1-3)

Capros aper – Arambourg 1921: 1243; 1927: 148,
pl. XXVI, figs 2-4, pl. XXVII, fig. 1, text-figs 33, 34. —

D’Erasmo 1930: III, figs 1, 2. — Bradley & Landini
1984: 30, pl. III, figs 4-6 (nec Capros aper (Linnaeus,
1758)).

Capros steindachneri – Arambourg 1927: 152, pl.
XXVII, figs 2, 3, text-fig. 35 (nec Capros steindachneri
(Gorjanović-Kramberger, 1882)).

HOLOTYPE. — MNHN ORA 85 D-G, part and coun-
terpart, complete skeleton, 77 mm SL; upper
Miocene, Messinian of Raz-el-Aïn (5.6-5 Ma), Oran,
Algeria. 

ETYMOLOGY. — The species is named in honour of
Dr. Camille Arambourg, pre-eminent French paleon-
tologist, in recognition of his contribution to the study
of the Messinian fish fauna of Oran.

REFERRED SPECIMENS. — In the MNHN collection: in
part and counterpart: ORA 17 D-G, ORA 98 D-G,
ORA 733 D-G, ORA 741 D-G, ORA 743 D-G,
ORA 747 D-G, ORA 749 D-G, ORA 1227 D-G and
ORA 729/742; in single plate: ORA 16, ORA 86,
ORA 90, ORA 103, ORA 395, ORA 563-566, ORA
730, ORA 731, ORA 736, ORA 739, ORA 740,
ORA 744, ORA 746, ORA 747 D, ORA 748, ORA
752, ORA 1351; ORA 751 (two specimens in a single
slab), skeletons and fragments, 46 to c. 90 mm SL, all
from the type locality; 2 specimens described by
Arambourg (1927) as Capros steindachneri, ORA 15
(single plate) and ORA 396/1857 (part and counter-
part), from the upper Miocene, Messinian of St-Denis-
du-Sig, Oran, Algeria.
In the MSNTUP collection: 16 specimens from the
upper Miocene, Messinian of Gabbro, Tuscany, Italy:
MSNTUP I 10964 (3 skeletons on a single slab),
I 10965-I 10976, I 11564, I 11588 and I 13994
(I 10967/I 10973 and I 10971/I 11564 represent part
and counterpart), their size ranges from 10 to 55 mm
SL (most of the skeletons are more or less incomplete).
According to d’Erasmo (1930), 10 specimens from the
same locality of Gabbro are in the Museo Geologico di
Bologna, and 2 specimens in the Museo Geologico di
Firenze.
In the MPM collection: 1 uncatalogued specimen
46 mm SL, single plate, from the upper Miocene,
Messinian of Mondaino, Emilia-Romagna, Italy.

TYPE LOCALITY AND HORIZON. — Most specimens
examined originate from the type locality Raz-el-Aïn
near Oran, NW Algeria. This locality is placed in the
Djebel Murdjadjo carbonate platform in the Chelif
Basin. The fish-bearing layers consist of light marls
intercalated basally with limestone and are of
Messinian (uppermost Miocene) age.

DIAGNOSIS. — Head length 2.2-2.6 in SL. Maximum
body depth 1.8-2.0 in SL. The anterior angle of the
supraoccipital crest extends to the vertical line through
the posterior edge of the orbit or slightly anterior to it.
There are 22 (10 + 12) vertebrae. The dorsal fin has nine

New Caproidae (Teleostei) from the Miocene of Algeria

383GEODIVERSITAS •  2005  •  27 (3)



spines and 20-21 soft rays; the third spine is the longest,
28-35% SL and 0.5-0.6 of maximum body depth. The
sixth interneural space is vacant. The anal fin has three
spines (the second spine being the longest) and 19-
20 soft rays. The soft dorsal- and anal-fin rays have
spinules. The length of pelvic-fin spine is slightly greater
than the distance between the posterior end of pelvis and
the anterior edge of the first anal-fin pterygiophore. 

DESCRIPTION

The body is deep, and has a short caudal pedun-
cle. The caudal peduncle depth is about 0.10-
0.20 of the body depth. The head is relatively
large, its length is about 0.6-0.8 of the body
depth. The head length is contained 2.2-
2.6 times in SL. The maximum body depth is
contained 1.8-2.0 times in SL. The dorsal and
ventral profiles of the body are equally convex.
The head is deep, but its depth is not greater than
its length. The eye is of moderate size, the hori-
zontal diameter of the orbit being longer than the
postorbital distance. The mouth is terminal, and
presumably highly protractile. The lower jaw

articulation is situated on the level vertical to the
anterior edge of the orbit or slightly anterior to it.
The infraorbital bones usually are not recogniza-
ble with confidence, but the lacrymal is often
distinguishable. The lacrymal is thick, subrhom-
boid, and bears multiple spines and radiating
ridges on its lateral surface, and there are strong
serrations on the lower border.

Neurocranium
The neurocranium is deep, and the ethmoid re-
gion is moderately long. The supraoccipital crest is
high, triangular, thorn-like, and pointed; its pos-
terior edge is slightly concave, and the leading
edge is thickened and lacks prominent ornamen-
tation. The anterior angle of the supraoccipital
crest extends to the level of the posterior edge of
the orbit or slightly anterior to it. The frontal is
highly ornamented over the orbit with radiating
spinous crests. The parasphenoid is exposed in the
lowermost part of the orbit; it is slender and al-
most straight, without a ventral flange. 

Baciu D.-S. et al.

384 GEODIVERSITAS •  2005  •  27 (3)

FIG. 1. — Capros arambourgi n. sp., holotype (MNHN ORA 85 D), Messinian of Raz-el-Aïn, Oran. Scale bar: 10 mm.



Oral jaws
The premaxilla has a long ascending process; the
ascending process is evidently longer than the
alveolar process. The alveolar process bears a well
developed postmaxillary process. Small premaxil-
lary teeth are distinguishable in some specimens.
The maxilla is tapered and not expanded at its
distal end.
The mandible is moderately long and low at the
symphysis; its length being greater than its depth
by about 2.0 times. The lower mandibular mar-
gin is slightly concave. There are small spines on
the lower border of the dentary posterior to the
symphysis. The retroarticular process of the
angulo-articular has a posterior process directed
along the lower border of the mandible. The
lower jaw teeth are small. 

Suspensorium
The hyomandibular shaft is inclined anteroven-
trally. The head of the hyomandibula is double in
lateral view. The quadrate is triangular in shape,

with a small articular condyle. The ectopterygoid
is curved, incompletely preserved.

Opercular region
The opercular region is narrow. The limits of the
subopercle and interopercle are unclear. The
opercle is vertically elongate; its lateral surface has
a ridge which runs parallel to the anterior border
of the bone. The opercle is indented posterodor-
sally, and it is ornamented laterally with radiating
rows of spines. The preopercle is only slightly
curved along its anterior edge, but the ventral
margin of the dorsal limb (which is longer, albeit
slightly) meets the posterior margin of the ventral
limb almost at a right angle. The lateral surface
of the preopercle is covered with spines. The
peripheral border of the preopercle bears serra-
tions and lacks a spine at the angle.

Hyoid and branchial arches
The epihyal is obscured in most specimens. The
ceratohyal is partly recognizable in some specimens,
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FIG. 2. — Capros arambourgi n. sp., counterpart of holotype (MNHN ORA 85 G), Messinian of Raz-el-Aïn, Oran. Scale bar: 10 mm.



and it has a distinctly concave ventral border.
There are about six sabre-like branchiostegal
rays. The pharyngeal teeth and branchial arch
bones are not distinguishable in the material
examined. 

Axial skeleton
There are 10 abdominal and 12 caudal vertebrae.
The first vertebra articulates closely with the skull
(being “plastered” or tightly adherent to it). The
vertebral column is almost straight, being slightly
elevated anteriorly. The vertebral centra are
almost square, being as long as high, and that of
the first vertebra is fore-shortened. The neural
spines of the abdominal vertebrae are fairly short,
pointed, and either straight or slightly curved.
The neural spines of the caudal vertebrae are
slightly longer than those of the abdominal verte-
brae, slender, and slightly curved; the spines
become shorter posteriorly in the series. The
haemal spine of the first caudal vertebra is some-

what stout, whereas the spines more posteriorly
are slender. The neural and haemal spines of PU3
are slightly expanded distally. All the neural and
haemal spines are inclined posteriorly, but those
near the abdominal/caudal transition are close to
vertical. Parapophyses are present on four of the
posteriormost abdominal vertebrae. Pleural ribs
are associated with the third to 10th abdominal
vertebrae; they are very short and slender, in-
creasing in length from the first to fifth; the
penultimate rib is somewhat stouter than the
preceding ones and the ultimate rib. 

Pectoral fin and girdle
The posttemporal is not preserved. The supra-
cleithrum is elongate and slender. The cleithrum
is an elongate, robust and very slightly sigmoid
bone situated just below the first vertebra. The
ventral limb of the cleithrum is broad and spatu-
late; the dorsal limb tapers to a blunt point distal-
ly and it is expanded posteriorly as a broad plate
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FIG. 3. — Capros arambourgi n. sp., reconstruction of the skeleton based on the holotype and referred specimens, scales omitted.



ornamented laterally with fine serrate crests. The
single postcleithrum is long and rod-like ventral-
ly; the ventral end of the postcleithrum is close to
the ventral profile of the body, and posterior to
the pelvic bone. The coracoid is subtriangular
and projects anteroventrally as a deep process
which reaches the ventral limb of the cleithrum;
the postcoracoid process seems short. There are
four pectoral radials; the radials are slightly
constricted in the middle and increase in length
from above to below. The pectoral fin is inserted
low on the flank, near the midpoint between the
vertebral column and the ventral profile of the
body. The pectoral fin probably is rounded dis-
tally; 15 pectoral-fin rays are recognizable in
some specimens.

Pelvic fin and girdle
The pelvic bone is relatively long and wedge-like;
it is oriented posteroventrally from its attachment
to the cleithra. The posterior process of the pelvis
is short. The pelvic fin is moderately long, with a
strong spine and about five branched rays. The
pelvic-fin spine and soft rays bear small spinules.
The pelvic-fin origin is situated behind the pec-
toral-fin base. The pelvic-fin spine length slightly
exceeds the distance between the posterior end of
the pelvis and the anterior edge of the first anal-
fin pterygiophore. 

Dorsal fin
The dorsal fin is continuous, with a slight inden-
tation between the spiny and soft portions. There
are nine dorsal-fin spines; the first spine is the
shortest. The first two spines are supernumerary
on the first dorsal-fin pterygiophore. The third
dorsal-fin spine is the strongest and longest; the
succeeding spines gradually decrease in length
posteriorly in the series. The third spine is
1.2 times longer than the fourth spine, and the
fourth spine is somewhat longer than the pelvic-
fin spine. The second spine is less than one-half
the length of the fourth spine. The six anterior-
most dorsal-fin spines bear longitudinal stria-
tions. There are 20 or 21 soft segmented rays in
the dorsal fin. The length of the base of the soft
portion of the dorsal fin is slightly longer than

the length of the base of the spiny portion. There
are spinules on the soft rays. The soft dorsal-fin
rays are more closely spaced than the dorsal-fin
spines.
The pterygiophores of the spiny dorsal fin are
large and sturdy, expanded anteroposteriorly, and
each bears a longitudinal ridge. The first ptery-
giophore is the longest; its ventral shaft is situated
in front of the first interneural space, probably
being inserted between the halves of the bifid
neural spine of the first vertebra. There is a point-
ed procumbent spine directed anteroventrally
from the upper part of the first dorsal-fin ptery-
giophore. The sixth interneural space is vacant.
The ventral shafts of the dorsal-fin pterygio-
phores are inclined posteriorly. The pterygio-
phores of the soft dorsal fin are slender and
decrease in length posteriorly in the series. Each
interneural space between the 11th to 18th verte-
brae contains two or three ventral shafts of the
pterygiophores of the soft dorsal fin. 

Anal fin
There are three spines and 19 or 20 soft segment-
ed rays in the anal fin. The first two anal-fin
spines are supernumerary on the first pterygio-
phore. The second spine is the longest, and the
third spine is the shortest. The middle anal-fin
soft rays appear to be the longest. The anal-fin
soft rays bear spinules.
The first anal-fin pterygiophore is long and stout;
its dorsal shaft is slightly inclined, being situated
along the anterior edge of the haemal spine of the
first caudal vertebra. The ventral end of this
pterygiophore is slightly expanded anteriorly. All
the other anal-fin pterygiophores are slender,
most of them are almost as equally long as oppo-
site soft dorsal-fin pterygiophores. The anal-fin
pterygiophores are inclined posteriorly; their
lengths gradually decrease posteriorly in the
series. The interhaemal spaces above the anal fin
have the dorsal shafts of two to four pterygio-
phores present. 

Caudal fin and skeleton
The hypurals and parhypural are autogenous.
The short neural spine of PU2 forms a low
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triangular crest. There are three epurals; uro-
neurals are not visible in the material examined.
The centrum of PU2 is only slightly fore-
shortened; its haemal spine is autogenous. 
The caudal fin is long and rounded; it has
14 principal rays (I,6 + 6,I), and two procurrent
rays both above and below.

Squamation
The body is completely covered with scales which
bear numerous (up to 20) needle-like laterally
projecting spines on their surfaces. The scales are
relatively small and either round or oval, with
even margins. The lateral line is not evident in
most of the specimens; a few specimens show the
arched anterior part of the lateral line.

Measurements (see Table 1)
TABLE 1. — Measurements taken from six specimens of Capros
arambourgi n. sp. of 46-85 mm standard body length (SL).

% of SL  

Head length from tip of snout to posterior 
border of opercle 38-45  
Maximum body depth 50-58  
Depth of caudal peduncle 9-12  
Distance between origins of pelvic and anal fins 17-22  
Length of first spine of dorsal fin 2.5-3.5  
Length of longest spine (third) of dorsal fin 27-38  
Length of base of spiny dorsal fin 22-26  
Length of base of soft dorsal fin 23-27  
Length of longest spine (second) of anal fin 7-14  
Length of base of anal fin 30-33  
Length of spine of pelvic fin 22-28  
Length of longest ray of caudal fin 28-30  
Length of lower jaw 15-19  

REMARKS

Our investigation of the MNHN Messinian
Capros materials from Oran (Algeria) revealed
several incorrect interpretations of characters
made by Arambourg (1927) in his descriptions of
C. aper. For example, the vertebral formula of the
Messinian boarfish is 10 + 12 rather than 9(10) +
13 as indicated by Arambourg (1927: 151). Also,
none of the specimens available have more than
21 soft rays in both the dorsal and anal fins
(Arambourg indicated 23 soft dorsal- and anal-
fin rays).

In addition to C. aper, Arambourg (1927)
described from the Messinian of Oran the species
C. steindachneri (Kramberger, 1882) based on
two specimens from the site Saint-Denis-du-Sig.
We refer both specimens to C. arambourgi n. sp.
because the supposedly distinctive characters of
“C. steindachneri” either lie within the range
recorded in the new species (body depth, relative
lengths of the third dorsal-fin spine and pelvic-
and anal-fin spines) or can be explained by a
slight distortion of the neurocranium (the “pro-
file fronto-facial” relatively more abruptly
oblique). The species name steindachneri should
be regarded as a synonym of the Sarmatian
species Proantigonia radobojana Kramberger,
1882 from Croatia (Baciu et al. 2005).

DISCUSSION

Acanthomorph caproid boarfishes, as most
recently defined (Baciu et al. 2005), comprise
two subfamilies, Antigoniinae Starks, 1902 and
Caproinae Lowe, 1843 each of which includes
two genera, one extant and one extinct. The
Caproidae is represented in the Recent fish fauna
by two genera, Capros with a single species
(C. aper) inhabiting the eastern Atlantic and
Mediterranean, and Antigonia with 10 species
(see Parin & Borodulina 1986) variously distrib-
uted in warm oceanic waters (including both the
eastern and western sides of the Atlantic and
Pacific, but not in the Mediterranean). The fossil
record of the Caproidae ranges from the middle
Eocene to the Pliocene, with the greatest taxo-
nomic diversity spanning from the Oligocene to
the middle Miocene (Sarmatian).
The late Miocene boarfish specimens have been
reported from the Messinian of the Mediterra-
nean (Algeria and Italy) and referred to the extant
Capros aper (Arambourg 1921, 1927; d’Erasmo
1930; Landini et al. 1978; Bossio et al. 1981;
Bradley & Landini 1984, 1985). Arambourg
(1927) noted that Messinian fish from Mon-
daino (Italy) described by de Stefano (1917) as
Equula sp. cf. E. fasciata should be referred to the
genus Capros and, more precisely, to C. stein-
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dachneri. Our study of the materials of the
Messinian Capros from Oran (Algeria), Gabbro
and Mondaino (Italy) revealed that these late
Miocene Mediterranean boarfishes represent a
single species, probably very closely related to
C. aper. Most of osteological, meristic and mor-
phometrical characteristics of the late Miocene
boarfishes concur with those of C. aper. 
The majority of the Messinian specimens of
Capros are more or less incomplete and partially
distorted, and the total complement of fin rays is
only infrequently preserved. However, even spec-
imens with apparently complete dorsal and anal
fins indicate no more than 21 soft dorsal- and
20 soft anal-fin rays, whereas the Recent C. aper
has 22-25 (usually 24) dorsal and 21-24 (usually
23) anal soft rays (our observations and those
contained in an unpublished manuscript of
S. Zehren). The anterior angle of the supraoccip-
ital crest of C. arambourgi n. sp. extends to the
vertical line through the posterior edge of the
orbit or slightly anterior to it (versus the vertical
line through the middle of the orbit in C. aper).
Capros arambourgi n. sp. differs even more greatly
from the Oligocene species of Capros than from
C. aper. Unlike new species, C. rhenanus (Weiler,
1920) has 23 vertebrae (vs. 22 vertebrae in
C. arambourgi n. sp.), first anal-fin spine longest
(vs. second anal-fin spine longest), and pos-
terodorsal plate of the cleithrum concentrically
striated (vs. ornamented laterally with serrate
crests). Capros longispinatus Daniltshenko, 1960
differs strikingly from C. arambourgi n. sp. in
having much deeper body, much longer third
dorsal-fin spine, soft dorsal- and anal-fin rays
without spinules, first anal-fin spine longest, and
more numerous (about 25) soft dorsal-fin rays.
Finally, C. arambourgi n. sp. differs from the
Oligocene C. caprosoides (Cosmovici, 1887) by
having: greater number of soft rays in dorsal-fin
(20-21 vs. 18-19 in C. caprosoides), greater num-
ber of soft rays in anal-fin (19-20 vs. 18-19 in
C. caprosoides), scales with up to 20 needle-like
laterally projecting spines (vs. up to 30 spines in
C. caprosoides).
The only Pliocene record of Capros is that report-
ed from east-central Italy by Sorbini (1988), who

identified specimens from the Marecchia River as
conspecific with the extant C. aper.
The known history of the caproins is related to
the Paratethys and Mediterranean, whereas the
only Recent representative of the subfamily also
inhabits the Mediterranean and eastern Atlantic,
continuing the legacy of the past distribution of
the caproins (Baciu et al. 2005). 
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