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A secondary median cusp appears posteriorly to the main 
one (Fig.  2A). Denticle width is 1.1-1.3  mm on the dorsal 
surface, decreasing ventrally to 0.7-1.0  mm (Fig.  2B). 
Smaller denticles are also found on the snout, caudal pedun-
cle and fins (0.6-0.8  mm on Fig.  2C), but lacking the sec-
ondary median cusp. The minute denticles (0.3-0.4  mm) of 
the fin margins are monocuspid, with reduced lateral ridges 
(Fig.  2D). No denticles were found in the oral cavity. The 
claspers have monocuspid denticles with well-developed 
lateral wings, which give the crown a lanceolate outline. 
The free extremity of the clasper is scaleless. The dermal 
denticles of O. paradoxus were found to differ from the 
ones of O. centrina in the following aspects: (i) they are 
smaller (1.3 to 1.5  mm) on the ventral region in O. centrina 
(Reif, 1985, Plt. 9) versus 0.9 to 1.2  mm in the same region 
of O. paradoxus, (ii) the crown of the head scales (Fig.  2F) 
does not have the numerous ridges pictured by Reif (1985, 
Plt. 9); (iii) the scales of the anterior edge of the dorsal fin 
(Fig.  2E) and the supraocular ridge are similar to the ones 
found on the body, whereas in O. centrina they have very 
strong lateral wings and weakly developed cusps (Reif, 
1985, Plt. 9); (iv) scales from the trailing edge of the pecto-
ral fin are mostly monocuspid (Fig.  2D), whereas they are 
tricuspid in O. centrina (Reif, 1985, Plt. 9). In addition, 
there is a progressive reduction of the lateral wings towards 
the tip of the fin, where scales are needle shaped. This is 
also true for the other fins.

DISCUSSION

Reif (1985) differentiated sharks in six ecological 
groups, and stated the main role of the denticles in each one. 
O. centrina is placed in Group D (demersal sharks on sandy 
or muddy substrates), in which the function of squamation 
is protection against abrasion and ectoparasites. The same 
should apply to O. paradoxus.

Previous authors (Frade, 1932; Stephen, 1933; Cadenat 
and Blache, 1981) have stated that denticles of O. para-
doxus are larger than those of O. centrina, giving its skin a 
rougher touch. The present results seem to contradict this 
observation. However, a larger sample of measurements on 
O. centrina is needed to confirm this. In any case, it is not 
clear if there is any ecological significance to larger scales. 
Friction drag reduction is an unlikely cause, given their 
presumably slow speed (Reif, 1985). Differences in scale 
size within this ecological group have also been noted by 
Muñoz-Chápuli (1985), but no inferences were made from 
this.

The occurrence of O. paradoxus in the Mid-Atlantic 
Ridge represents an important westward extension of the 

previously known geographical range of this species. It may 
also be an indication that it occurs deeper than the capture 
records suggest, with a continuous distribution across the 
north Atlantic from the European continental slope. If, how-
ever, a migration to shallow waters is necessary for repro-
duction, the distribution may be discontinuous. The popula-
tion on the Mid-Atlantic Ridge could then be isolated, or 
connected to Europe only at its northern end.
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