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Figure 9. Drawings of the skulls of Boaedontini: (A) Boaedon fuliginosus, (B) Bothrolycus ater, (C) Bothrophthalmus lineatus, 
(D) Lamprophis aurora, (E) Lycodonomorphus rufulus, (F) Pseudoboodon lemniscatus. See "Material and methods" for abbreviations.
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of large gulars as well. Some Lamprophis (Fig. 8F) and Lyco­
donomorphus (Fig. 8G) may have just two gulars behind 
the posterior chinshields, but usually not as large and sym-
metrically arranged as in Bofa. In Alopecion (Fig. 8A) and 
Boaedon (Fig. 8C), the gulars situated between chinshields 
the first ventral are either irregular or arranged in more 
than two pairs. The arrangement and the number of gular 
scales correlate with the head breadth: In Alopecion, Boae­
don, Bothrolycus, and Pseudoboodon the heads are broader 
posteriorly, hence more gular scales fit across the throat.

Chinshields. In Bofa the anterior chinshield is approxi-
mately twice as long as the posterior (Fig. 8B). Similarly 
to Bofa, the posterior chinshields in Alopecion (Fig. 8A) 
and Boaedon (Fig. 8C) are much shorter than the anterior. 
This applies also to Bothrophthalmus (Fig. 8D) and Pseudo­
boodon (Fig. 8H, 8I), but apparently not to such extent. In 
Bothrolycus (Fig. 8D) and Lamprophis (Fig. 8F), the ante-
rior and posterior chinshields are of approximately equal 
length. In Lycodonomorphus rufulus, i.e. Lycodonomorphus 
sensu stricto, the anterior pair is shorter (Fig. 8G), whereas 
it is slightly longer than the posterior in L. inornatus. The 
length of the anterior pair seems to depend in this group 
on the snout length.

Other head scales. Bothrolycus have two preoculars instead 
of a single, as in Bofa and other genera of this group. A 
single loreal scale is present in all genera. In Bofa it is low-
er than broad: Although Sternfeld (1908) described it as 
square (having “equal breadth and height”), we found it 
horizontally elongate also in the holotype. Bothrolycus and 
Bothrophthalmus stand out in this group, having a conspic-
uous loreal groove, which reminds of the thermoreceptor 
of a pit-viper, but is of unknown purpose. Although Bofa 
lacks such grooves, the loreal of B. erlangeri is slightly con-
cave (Fig. 3A), thus may be a transient feature from com-
pletely flat loreals of other Boaedontini to the groove found 
in the sister lineage of this genus.

All four currently recognised members of Pseudoboodon 
also share an unusual morphological trait that is unique for 
this genus: a triangular pit incised in the fifth and sixth up-
per labial scales. No such morphological peculiarities are 
found in Bofa and in other related genera. The members of 
the new genus, especially Bofa erlangeri, have a large ros-
tral scale that is visible from above. In Alopecion, Boaedon, 
Lamprophis, Lycodonomorphus and Pseudoboodon the ros-
tral is much smaller and in dorsal view not or barely vis-
ible. Due to a rather sharply pointed snout, in Bothrolycus 
the rostral is the smallest in this group and typically is not 
visible from above.

Teeth and jaws. Dowling (1969) recognised as character-
istic for this tribe that the maxillary teeth are “longer ante-
riorly, with a tendency to have 5–7 anterior teeth which in-
crease in length posteriorly, a diastema, then 11–16 smaller 
subequal teeth”. However, this seems to be fully applicable 
only to the members of the genera Boaedon (Fig. 9A) and 
Alopecion (Fig. 6). These snakes have indeed a rather pro-

nounced diastema after the fifth or the sixth anterior tooth, 
followed by the rest of the teeth that are smaller and sub-
equal. 

In the remaining taxa of the Boaedontini genera it is a 
matter of interpretation whether an enlarged interspace is 
present or not. Moreover, its size may vary individually and 
depend on the age of the snake. This interspace seems to be 
caused by the size difference between the anterior group 
of enlarged teeth and the rest of teeth on the maxilla: It is 
usually equal to the spaces between enlarged teeth, being 
in fact the last such interdental space that precedes the nor-
mally-sized posterior teeth. For Bothrolycus (Fig. 9B), Bou-
lenger (1893: 345) states that the teeth are evenly distrib-
uted and presents a drawing of a maxilla that shows this, 
albeit there is in fact a small interspace after the sixth tooth 
in the holotype, according to the original genus description 
by Günther (1874: 444). Dowling (1969) mentions a di-
astema after six enlarged teeth in this genus as well, and in 
the specimen of B. ater UMMZ 56291, housed in the Mu-
seum of Zoology of the University of Michigan, there is 
also a well noticeable interspace between the last enlarged 
(6th) and the first normally-sized (7th) teeth (Morpho-
Source 2021: 87602/m4/M70139). The same applies to Both­
rophthalmus whose teeth are generally considered gapless 
(Bourgeois 1968: 22), but a slightly larger interspace be-
tween the last enlarged and the first normally-sized teeth is 
shown in Bourgeois’ (1968) monograph. In the specimen 
of B. lineatus ZFMK 82159 we found no enlarged interspac-
es (Fig. 9C). In Lycodonomorphus sensu stricto (Fig.  7E) 
all maxillary teeth are of approximately equal length and 
more or less evenly arranged along the maxilla. They seem 
to be shorter than in the rest of Boaedontini genera. A di-
astema was also reported for Pseudoboodon (Bogert 1940: 
25, Rasmussen & Largen 1992: 69, 73). However, we did 
not find one in the specimen of P. lemniscatus ZFMK 55510 
(Figs 4, 9F). Also according to Rasmussen & Largen 
(1992: 69), a diastema is not consistently present in snakes 
of this genus. In Lamprophis the maxillary teeth seem to be 
a little shorter anteriorly, gradually increase in length up 
to the sixth tooth, and then decrease again. FitzSimons 
(1962: 112) mentions a “small interspace after a group of six 
anterior teeth, which increase in size up to the fifth”. This 
interspace seems to be of similar kind as in Bothrolycus, i.e. 
caused by a larger tooth that is followed by smaller teeth. 
It may be absent, as in the specimen of L. aurora UMMZ 
61580 (MorphoSource 2021: 87602/m4/M57924).

The maxilla is ‘short’ (i.e. equal to or shorter than a 
half of the total skull length, measured as a distance from 
the rostral face of the premaxilla to the caudal ends of the 
supratemporals) in the clade that comprises Alopecion, 
Boaedon, Lamprophis, Lycodonomorphus, and ‘long’ (i.e. 
longer than a half of total skull length) in Bofa, Bothro­
lycus, Bothrophthalmus, and Pseudoboodon. According-
ly, the dentary is shorter in the first four genera as well. 
The maxillary length as well as the teeth number and size 
have been hypothesised to depend on prey capture meth-
od (Westeen et al. 2020). Although it may be valid for 
the adaptive radiation among the families of snakes, espe-
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cially concerning the venom teeth evolution, this hypoth-
esis does not explain such differences between and within 
genera of snakes sharing the same feeding modes and prey 
capture methods. All Boaedontini constrict a prey that 
they ether ambush or actively find, and all species use both 
these preying modes to greater or lesser extent. Hence, it 
appears more likely that the differences in their palato-
maxillary apparatus are a result of adaptations for differ-
ent diet.

The enlarged anterior maxillary and mandibular teeth 
are not unique for Boaedontini and are found in many 
groups of alethinophidians. In fact, this trait is also more 
or less present in the sister group of Boaedontini, Bogert’s 
(1940) ‘Group II’, that includes such genera as Lycophidion, 
Mehelya and several others (Dunger 1966, Broadley et 
al. 2018). It is certainly an adaptation to a feeding mode 
when the snake has to catch and immobilise prey that is 
covered by hairs or feathers. Therefore, such teeth are pre-
sent in genera whose diet includes to a large extent birds 
and mice: Boaedon, Pseudoboodon, and Bofa. The natural 
history of Bothrolycus is the least known among Boaedon-
tini, but its huge anterior teeth and the strong maxillae in-
dicate that this terrestrial snake may be specialised in prey-
ing on comparatively large furry or feathered animals, such 
as rats and birds that descend to the ground. The relatively 
thick and stout body of Bothrolycus may be an adaptation 
to ambush-preying (similarly to ground-dwelling vipers 
or pythons), being of an advantage when the snake has to 
grab and restrain the prey. Also the strong quadrate and 
pterygoid bones of Bothrolycus argue for this hypothesis. 
Overall, the shape of the mandible and its suspensorium 
in this snake, as well as thick and strong maxillae, resemble 
the anatomical apparatus in Pythonidae that is responsible 
for an extraordinary gape diameter (Cundall & Greene 
2000). In Alopecion, the rather exceptional dentition may 
be an adaptation for restraining spiny prey – girdled lizards 
(Cordylidae), that, along with geckos and rodents, at least 
in some populations, seem to constitute a substantial part 
of this snake’s diet (FitzSimons 1962, Branch & Burger 
1991, Taft et al. 2017, Huysteen & Petford 2018). The an-
terior teeth are not as strongly enlarged in Bothrophthal­
mus and Lamprophis and not enlarged at all in Lycodono­
morphus, snakes that typically feed on amphibians, fish 
and lizards, i.e. a prey with smoother skin surfaces.

The palatines of Bothrolycus are long, bearing 13 teeth, 
and surprisingly thin for a snake with such robust jaws, 
being the thinnest in this group of genera. The mandib-
ular and the choanal processes are situated in this genus 
at the same level together, each at the opposite side of the 
palatine. This is similar in Bofa erlangeri, while the choa-
nal process is closer to the caudal end of the palatine in 
the rest of Boaedontini. The examined Boaedon fuliginosus 
specimen had just seven teeth on both palatines, i.e. the 
smallest tooth number and perhaps the shortest palatines 
in this group. In the remainder of the genera the num-
ber of teeth seems to be within the range 9–11: In Pseudo­
boodon the palatine bears, as in Bofa, nine teeth; Alopecion 
and Lycodonomorphus have palatines with eleven teeth; in 

the examined specimens of Lamprophis aurora and Bothro­
phthalmus lineatus we counted ten teeth. There are 21 to 
23 small, curved and posteromedially directed pterygoid 
teeth in all genera except Lycodonomorphus. The examined 
specimen UMMZ 126980 of L. rufulus (MorphoSource 
2021: 87602/m4/M75082) has 31 small teeth on each ptery-
goid. The pterygoid and palatine teeth are known to play an 
important role in intraoral movement and manipulation of 
prey, and the difference in their number and length, as well 
as the shape of the bones, result from the need to consume 
the prey in specific environmental circumstances. In the 
case of Lycodonomorphus, for example, longer palatines 
and pterygoids, with a larger number of small teeth may be 
of advantage when slippery prey is consumed in an aquat-
ic environment. The snakes in the remaining Boaedontini 
genera are terrestrial and anatomically adapted to consume 
almost any vertebrate animal of suitable size that is avail-
able in their habitat and ecological niche. Therefore, their 
palatine and pterygoid teeth are not as highly specialised.

The quadrates in Boaedontini are generally rather short, 
if compared with other groups of colubroid and elapoid 
snakes, but their shape considerably varies. This again sup-
ports the idea of diet-driven adaptive evolution of skull 
traits. Evolutionary relationships, at least at the level of 
genera, do not seem to play any role: Bothrolycus has the 
largest and strongest quadrates whereas they are thin-
nest and shortest in its closest relative Bothrophthalmus. 
In both, these bones are straight, whereas they are slightly 
curved in their close relative Bofa. In the latter, the quad-
rates are of similar size as in the rest of Boaedontini.

Figure 10. Graph visually comparing different character combina-
tions in Boaedontini: A – body size, B – tail length, C – apical pits 
on dorsal scales, D – dorsal scales keeled, E – loreal pits, F – labial 
pits, G – rostral visible from above, H – number of preoculars, I – 
anterior chinshields larger, J – length of chinshield pairs equal, K 
– anterior chinshields smaller, L – anterior maxillary and mandib-
ular teeth enlarged, M – diastema after enlarged maxillary teeth, 
N – gulars paired, O – head flattened, P – head much broader than 
neck, Q – eye size (in adults), R – pupil elliptic, S – maxilla size, 
T – palatine teeth number, U – pterygoid teeth number, V – nasals 
large (relatively to frontals). Pure colours indicate presence (red) 
or absence (green) of the character. Intermediate states are shown 
with mixed colours when a shift towards red means greater and 
towards green lesser strength of the character.
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Other cranial features. In all genera, except Bothrolycus 
and Bothrophthalmus the frontals are in dorsal view signif-
icantly longer than their breadth. In Bothrolycus they are 
nearly as broad as long, and only slightly longer in Both­
rophthalmus. In these genera the frontals are also almost 
equal in length to the nasal bones, hence being relative-
ly small or at least shorter in comparison with the other 
Boaedontini.

The size and the shape of the postorbital, rather than 
of the prefrontal, appear to consistently correlate with the 
eye size, and can be used for assessment of this character: 
The larger the eye, the smaller and thinner is the postor-
bital. Among examined specimens, the postorbitals were 
the thinnest and the shortest in Boaedon fuliginosus and 
Alopecion guttatum, both snakes with comparatively large 
eyes. Bothrolycus is an exception here again: The postor-
bital of this relatively small-eyed snake is rather thin, but 
long – almost reaching the maxilla with its lower end.

The posterior part of the parietal (that contains the optic 
tectum) is notably narrower and lower in Bothrolycus ater 
and Bofa erlangeri, the only species in this group that have 
circular pupils. This could be another indication that these 
still poorly-known snakes have different activity patterns. 
Generally, for the clade Bofa/Bothrolycus/Bothrophthal­

mus, parietals with a narrow posterior part and sharp lat-
eral and medial ridges are characteristic. This trait reaches 
its extreme in Bothrolycus (Fig. 9B) where the anterior half 
of the parietal is almost twice as broad as the posterior. It is 
nearly triangular in dorsal view and posteriorly outlined by 
sharp and high ridges merging to a single medial ridge that 
passes through the much lower and narrower posterior half 
of the parietal and ends at the suture with the supraoccipi-
tal. In Bothrophthalmus the anterior ca. 2/3 of the parietal 
are similarly broad as in Bothrolycus, but with not as sharp 
ridges, and the fall-off to the posterior low and narrow 1/3 
is not as strong. In Bofa, the parietal is not extremely broad 
anteriorly, but similar sharp ridges are present, and, like in 
Bothrophthalmus, the posterior 1/3 is much narrower than 
the anterior 2/3.

In Bothrolycus, the parietal deeply enters the supraoc-
cipital with its posterior margin. The latter is extremely 
narrow in the middle and has two high ridges which origi-
nate at the contact point with the medial parietal ridge and 
extend laterally to the exoccipitals, where they are followed 
by similarly high exoccipital ridges. The third supraoccipi-
tal ridge is much lower and extends medially across it from 
the anterior to the posterior border. The ridges on the ex-
occipitals cause deep folds at their posterior sides, making 

Figure 11. Fragment of a map from the final report of Erlanger’s expedition (Erlanger 1904). The part of the route within the dis-
tribution area of Bofa erlangeri comb. n. is marked with blue colour. Localities where this species was recorded east of the Rift Valley 
are marked with black circles. Black square – our record; red asterisk – proposed restriction of type locality.
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Figure 12. Top: Map of Africa showing the currently known approximate ranges of the member genera of Boaedontini. Bottom: 
Tentative vegetation maps for Oligocene, following the terminal Eocene cooling event, and for middle Miocene, coinciding with the 
Miocene thermal maximum (after Morley & Kingdon 2013, with modifications).
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the exoccipitals appear smaller in dorsal view than in the 
rest of Boaedontini.

All these morphological differences are visualised in 
Figure 10. Apparently, some of the aforementioned char-
acters are related to phylogenetic affinities, but the major-
ity result from adaptive radiation within the tribe. Some 
singleton characters may reappear separately in differ-
ent clades of the Boaedontini, and even in other groups 
of Lamprophiinae, but combinations of them unambigu-
ously define each of the genera compared here. Figure 10 
also demonstrates that Alopecion and Boaedon are the most 
morphologically derived genera in the tribe. This may be, 
at least partially, related to the ecological specialisation of 
the first (Alopecion) and evolutionary success leading to 
expansion across the continent and beyond (Boaedon). 
Bofa has a significant number of morphological differenc-
es from other genera and shares character states both with 
the oldest lineage of the tribe (Pseudoboodon) and with the 
genera Bothrolycus and Bothrophthalmus, with which it is 
allied.

Type locality of Bofa erlangeri

The type species of the new genus, B. erlangeri, occurs 
both, east and west of the Great Rift Valley. Its type local-
ity was imprecisely specified in a way typical for the time 
– as “Somaliland”, even though it was in Abyssinia. Since 
the route of Erlanger’s expedition is exactly known (Er-
langer 1904), we can estimate the location of possible col-
lection sites by matching it to better documented localities 
where specimens of this snake were collected or observed 
later. We know that, after Erlanger and his people had 
left Addis Ababa, they went south and explored the areas 
in the Great Rift Valley and east of it. Although they trav-
elled along the western shore of Lake Chamo, they did not 
go west far enough to reach the currently known distribu-
tion area of B. erlangeri. Thus, it is much more likely that 
the holotype was collected in the east where the main route 
of the expedition was, more precisely somewhere in the 
vicinity of Abera, where Erlanger and his people had a 
longer stay at a residence of the local dejazmach, and that 
he extensively describes in his report (Erlanger 1904). 
Therefore, we propose to treat Abera, ca. 6°27’ N 38°26’ E, 
as the restricted type locality of B. erlangeri (Fig. 11). Today, 
this place (in Dara district of Southern Nations, Nationali-
ties, and People’s Region) is not a singleton settlement but a 
number of small villages that are situated approximately at 
equal distance from the localities where further specimens 
of B. erlangeri have been collected in the second half of the 
20th century.

Biogeographic remarks

The new genus is endemic to the Ethiopian highlands. 
Throughout its range the single species of the genus is not 
sympatric with any Boaedon species, having different hab-

itat preferences and ecology. From other related genera 
which are distributed in equatorial Africa or south of the 
equator (Bothrophthalmus, Bothrolycus, Lamprophis, Lyco­
donomorphus), the new genus is separated ecologically, be-
ing confined to montane forests, and spatially, by a large 
geographical distance (see map in Fig. 12). The main ra-
diation of Boaedontini took place in eastern and southern 
Africa that is mostly a plateau 1,000 m and more above 
sea level that derived from an ancient uplift left over from 
the break-up of Gondwana, but some parts of it were aug-
mented by later tectonic processes. One of them was Ethi-
opia where the vulcanism that began ca. 30 mya (Burke 
1996) produced an extensive highland area. That the range 
of the genus Pseudoboodon is limited to the Horn of Africa 
and that the oldest among the now known genera in its sis-
ter clade Bofa, is endemic to the Ethiopian highlands may 
indicate that the initial divergence, i.e. between Pseudo­
boodon and the common ancestor of the rest of the tribe, 
took place in this geographic region during Eocene-Oligo-
cene transition 30–35 million years ago (Zheng & Wiens 
2016, McCartney et al. 2021). After the rise of the Ethio-
pian highlands, new habitats evolved providing conditions 
for subsequent radiation of Pseudoboodon across plateaus 
as far north as Eritrea and northern Somalia. The evolution 
of the remaining Boaedontini genera continued at lower 
altitudes and, similarly to some other widespread groups 
of African snakes (Barlow et al. 2019, Engelbrecht et al. 
2021), probably was driven by a climatic and biome shift. 
This period in Europe, the so-called “Grande Coupure”, 
is characterised by mass extinction and floral and faunal 
turnover. Also in tropical regions, at the end of the Eocene, 
the flora underwent a change, with disappearance of for-
ests from mid-latitudes as a result of global cooling (Mor-
ley 2000, 2011). The split between the lowland forest gen-
era Bothrolycus and Bothrophthalmus and the highland for-
est genus Bofa took place in the middle of the Oligocene 
(Greenbaum et al. 2015), possibly as a result of retraction 
of tropical forests toward the equator. At that time a for-
est covered the area of the contemporary open savannah 
between the western Ethiopian highlands and the Congo 
Forest, where the ancestral population of the clade Bothro­
lycus/Bothrophthalmus may have lived, while Bofa re-
mained confined to the low-altitude montane forests lying 
further north (Fig. 12). In the upper Oligocene, the older 
lineages of Boaedon may also have evolved in the equato-
rial forest. The later radiation of Boaedontini took place in 
the Miocene and likely was driven by biome shift at mar-
gins of their ranges.

Being associated with forested or recently forested habi-
tats in a region where less than 4% of natural forests sur-
vived deforestation (Billi 2015), Bofa erlangeri may be ex-
tinct in most parts of its historical range, especially at the 
majority of localities east of the Great Rift Valley, including 
the type locality. Despite intensive photographic tourism, 
birdwatching and other citizen-science activities in this re-
gion, observations of B. erlangeri are seldom and limited 
to the west of the Rift Valley. As with other endemic forest 
snakes in Ethiopia, an urgent action is required to assess 
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the status of the populations of B. erlangeri in order to take 
adequate conservation measures before this species, and 
thus the entire genus of snakes, is gone forever.
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