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Figure 3. Head of an adult Bitis arietans (Serpentes: Viperidae). Left: Head of the specimen with all fangs visible. Right: Frontal ventral 
view of the skull.

Figure 4. Top: Lateral view of the complete head of Bitis arietans. 
All fangs are in resting position, ‘double fangs’ are marked in 
dark blue, replacement fangs in light blue on the right-hand side. 
Bottom: Detailed frontolateral view of the fangs on the right side 
of the skull.

compared to other elapids. Fangs of adult Dendroaspis 
jamesoni typically range between 6.4 and 8.0 mm in length 
(Bogert 1943). A reconstruction of the Jameson’s mamba 
skull (Figures 1–2) shows that on the right side, the func-
tional fang in lateral position abuts against a medial re-
placement fang, with both being similar in length (‘double 
fangs’ are marked in dark blue in the reconstructions). The 
first replacement fang appears to be fully developed and 
almost completely ankylosed to the maxilla (Fig. 2); fur-
ther replacement fangs on the right-hand side are marked 
in light blue in the lateral view. This is different for the me-
dial replacement fang on the left-hand side, which is clearly 
not yet ankylosed. The distal end of that fang points pos-
teriorly, and the fang is positioned more horizontally than 
vertically. Furthermore, both fangs on the right-hand side 
are visible from the outside, suggesting that in the case of 
a strike, both fangs would be functional in penetrating the 
prey. However, the strike angles of these fangs differ slight-
ly, with the distal end of the replacement fang still point-
ing more caudally. Having two fangs in these unequal posi-
tions may not be very efficient during a strike, as there will 
always be one fang that will not penetrate the prey axially, 
and thus experience bending forces at the tip. To evaluate 
this aspect, however, kinematic simulations of the strike 
would be necessary.

Puff adders (Bitis arietans) are heavy ambush predators 
in Africa, and they have very large fangs that may exceed 
30  mm in length, fused to short but wide maxillae. The 
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Figure 5. Frontal (left) and lateral views (right) of the fangs of Bitis arietans. Numbers indicate the sequence of fangs in the replace-
ment series.

anatomy of the skull and the mass of attached muscles fa-
cilitate a powerful strike, and the amount of injected ven-
om can be very high compared to that in other venomous 
snakes (see also Fig. 3, left). Our specimen was fixed and 
preserved with the mouth closed, and therefore its fangs 
remained in a resting position during the reconstruction. 
On the right-hand side, two fangs are visible in a parallel 
position, resulting in equal striking angles (Figures 3–4). 
From a mechanical point of view, both fangs would be fully 
efficient in penetrating a prey animal. At first sight, both of 
these fangs seem to be fully functional. They are roughly 
equal in size and positioned very close to each other. To 
have a better view, pieces of bones were digitally cut away 
around the fangs to make close-up views possible (Fig. 5). 
These show that fang No. 1, fixed in a lateral socket of the 
maxilla is the functional fang, while the one less firmly an-
kylosed in the medial socket is the next fang in the replace-
ment series. The alternate possible interpretation would 
have been that the medial fang is older than the lateral one 
and in the process of loosening prior to being shed. How-
ever, based on a comparison of the angles of the shafts of 
fangs 1 and 2 (# 1 is in a closer-to-vertical position, and 
# 2 lies at an angle intermediate between 1 and replacement 
fang 3), we interpret fang # 2 as being in the process of at-
taching to the maxilla rather than in the process of detach-
ing. According to Klauber’s (1972) explanation of the se-
quence of fang replacement, fang No. 3 will replace which-
ever in-place fang (lateral or medial) is shed first.
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