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INTRODUCTION
Historically, the only Triassic terrestrial vertebrate fauna

known from Namibia has been that of the Omingonde For-
mation (Karoo Supergroup). This formation is a continen-
tal, red-bed succession that accumulated in an intermittently
active half-graben on the upland plateau of southern
Gondwana (Smith & Swart 2002; Holzförster et al. 1999).
The first purported vertebrate body fossil found in Triassic
Namibian outcrops was a single ‘mammalian molar with
two roots’ found by Ernst Reuning in 1913 near Doros
crater in southern Kaokoveld, which was later described
by Huene (1925a,b) as a new taxon of archaic mammal,
Archaeodon reuningi. However, subsequent research has
demonstrated that this ‘tooth’ is inorganic in nature and is
actually the chalcedony infilling of a gas bubble in igneous
rock (Hopson & Reif 1981). More robust early evidence for
fossil vertebrates in Namibia came from the ichnological
record. Huene (1925c) figured dinosaur tracks from the
Early Jurassic Plateau Sandstone/Etjo Formation at two
sites on Otjihaenamaperero (see Fig. 1). Gürich (1926)
later published additional details of the trackways and
possible trace makers, which he concluded were bipedal
theropod and quadrupedal sauropodomorph dinosaurs.

What was probably the first actual vertebrate body fossil
collected from the Omingonde Formation was found
on the farm Breitenbach in the Grootfontein district in

1926 (Gevers 1936). Breitenbach is located at approxi-
mately S19°59’53.5”, E17°42’23.8”, roughly 184 km
northeast of Mount Etjo and the Otjihaenamaperero
trackway site. The Breitenbach fossil was a cast of a partial
skull identified by Ernst Stromer as a ‘Karroo reptile’,
which has unfortunately since been lost (Pickford 1995).
Further records of Triassic vertebrates from the area were
unknown until Keyser (1973a, b) reported the preliminary
identifications of 25 tetrapod fossils that his team from the
Geological Survey of South Africa had collected at Mount
Etjo in 1971 and 1972. These discoveries supported a
lower-to-middle Triassic age for the Omingonde Forma-
tion, which Keyser (1973a) argued was younger than the
Cynognathus Zone of the Burgersdorp Formation of South
Africa, but older than the Manda Beds of Tanzania. Since
the 1970s, various international teams from Namibia,
South Africa, Argentina, France, and the United States
have discovered numerous Triassic tetrapods in the
Omingonde Formation (e.g. Keyser 1973a,b, 1978;
Pickford 1995; Smith & Swart 2002; Abdala & Smith 2009;
Abdala et al. 2013b; Gaetano et al. 2018; Mocke et al. 2019;
Hendrickx et al. 2020; Tolchard et al. 2021).

Taxa known from the upper Omingonde Formation
thus far include a juvenile mastodonsaurid temno-
spondyl (originally identified as an ‘eriopoid’; Keyser
1973a), the ‘rauisuchian’ archosaur Etjosuchus (Tolchard
et al. 2021), originally identified as an erythrosuchid
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The entire Omingonde Formation in Namibia was previously assigned a Triassic age based on the fossil tetrapod fauna discovered
southwest of the Waterberg Plateau. However, recently repatriated and newly collected material suggests that the lowermost part of the
Omingonde Formation includes late Permian strata, equivalent in age to the upper Endothiodon Assemblage Zone of the South African
Karoo Basin. In this study, we document the first record of late Permian tetrapod fossils from Namibia, and provide brief descriptions of
a gorgonopsian skull collected at Mount Etjo in 1996 and the skull of a small dicynodont collected at the same site in 2019, referable to
cf. Tropidostoma. This material confirms that there is need for better understanding of the stratigraphy of the Etjo Mountain area, in
particular the position and nature of the unconformity between strata of the Permian Endothiodon and the Triassic Cynognathus assem-
blage zones.
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(Pickford et al. 1995; Smith & Swart 2002), the thero-
cephalian Herpetogale (Keyser 1978), which was subse-
quently synonymized with the South African taxon
Microgomphodon (Abdala et al. 2013a), the kannemeyeriid
dicynodonts Kannemeyeria and Dolichuranus (Keyser
1973a; Bandyopadhyay 1989), and the stahleckeriid
dicynodont Stahleckeria (Abdala et al. 2013b), as well as
eight cynodont genera: Aleodon, Chiniquodon, Cyno-
gnathus, Diademodon, Etjoia, Luangwa, Titanogomphodon,
and Trirachodon (Keyser 1973a; Abdala & Smith 2009;
Abdala et al. 2013a; Mocke et al. 2019; Hendrickx et al. 2020).
Based on these taxa, correlations have been made
between the Omingonde Formation and the Burgersdorp
Formation (Cynognathus Assemblage Zone) in South
Africa (Keyser 1973a,b, 1978; Holzförster et al. 1999;
Catuneanu et al. 2005; Abdala et al. 2005, 2013b; Abdala &
Smith 2009; Martinelli et al. 2009; Hancox et al. 2020), the
Chañares and Ischigualasto formations in Argentina
(Mocke et al. 2019), the Santa Maria Formation (Dinodonto-
saurus Assemblage Zone) in Brazil (Abdala et al. 2013b;
Martinelli et al. 2017; Mocke et al. 2019), the Manda beds in
Tanzania (Abdala & Smith, 2009; Wynd et al. 2018;
Tolchard et al. 2021), and the Ntaware Formation and Red
Marl in Zambia (Wynd et al. 2018; Peecook et al. 2020;
Tolchard et al. 2021), with age estimations for the upper-
most upper Omingonde ranging from Ladinian to lower
Carnian (Martinelli et al. 2017; Mocke et al. 2019).

The ±480 m thick Karoo-aged Omingonde Formation
mostly lies unconformably on folded Neoproterozoic
rocks of the Damara Supergroup; however, borehole
cores containing remnants of the Permo–Carboniferous
glaciation (Dwyka Group) and the post-glacial coal-
bearing deltaic beds of the Tevrede Formation (equivalent
to the early Permian lower Ecca Group) have been
reported lying between the base of the Omingonde and
the basement (Gunthorpe 1987). At the southwestern end
of Mount Etjo, the Damaran basement outcrops around
1500m southeast of the new Permian vertebrate locality,
which would indicate that a relatively thin succession of
pre-Triassic strata underlies the Omingonde Formation in
this area.

In the Mount Etjo area, the Omingonde Formation is
informally subdivided into a lower, maroon mudrock-
dominated unit overlain by a series of multistoreyed,
white-weathering, pebbly sandstone bodies making up
the middle unit, which is in turn overlain by an upper
unit of red mudstone with interbedded gritstone and
laterally-accreted, fine-grained sandstone bodies (Fig.1;
Holzförster et al. 1999). Smith & Swart (2002) recognized
five sedimentological facies in the Omingonde succession
at Mount Etjo, which they interpreted as a sequence of
changing landscapes from (1) paludal floodplains with
marginal alluvial fans, (2) gravel-bed braided rivers with
marginal alluvial fans, (3) loessic plains with saline lakes
and ponds, (4) gravel-bed meandering rivers on semi-arid
floodplains, and (5) sand-bed meandering streams on
semi-arid loessic plains with saline ponds.

Only the upper 25 metres or so of the lower Omingonde
facies is exposed in the study area, but similar sequences
have been documented in nearby boreholes as the

infilling of bedrock valleys (Holzförster et al. 1999). It
comprises a monotonous succession of dark reddish-
brown mudrocks with interbedded 3–5 m thick domi-
nantly trough cross-bedded coarse to medium-grained,
vertically-accreted and multistoreyed pebbly sandstone
bodies. The former are interpreted as overbank and
paludal fines deposited by episodic flooding, the latter are
the in-channel deposits of wide, shallow, low sinuosity
rivers that emanated from the toe of an alluvial fan (Löffler
1998; Smith & Swart 2002).

The entirety of the Omingonde Formation has tradition-
ally been considered Triassic in age, but the lower portions
of this unit are poorly known. Stratigraphic sections of the
entire Omingonde Formation exposed at Mount Etjo
were measured by Holzförster et al. (1999) and Smith &
Swart (2002). Although neither team found any tetrapod
fossils in the lower and middle members of the succession,
the lithologies and sedimentary units were similar
enough to the upper Omingonde to assign a Triassic
age to the entire section. However, while there are no
published tetrapod fossils from the base of the section, in
1996, a team from Harvard University led by Farish
Jenkins discovered a partial therapsid skull in mottled
purple sandstone at the southeastern base of Mount Etjo.
This specimen found by Neil Shubin and William Amaral
was recently repatriated to Namibia from the Museum of
Comparative Zoology (Cambridge, U.S.A.) and thus
made available for study. Intriguingly, Jenkins initially
identified this skull as belonging to a gorgonopsian, a
group of therapsids generally thought to be restricted to
the Permian (see e.g. Viglietti 2020; Kammerer et al. 2023).

In 2019, one of the authors (R.M.H.S.) led an interna-
tional team to the geographical coordinates where
Jenkins’ team had collected this specimen (GSN F1590) to
confirm that this was indeed the correct locality for such
an apparently anomalous find. They first compared rock
samples taken from GSN F1590 with the strata exposed at
the locality and found matching lithologies. Follow-up
fieldwork resulted in the discovery of several more fossils
at the site, including the skull and mandible of a small
dicynodont with post-caniniform dentition (GSN F1586)
by C. Marsicano. Here, we provide a preliminary descrip-
tion of these specimens and discuss their stratigraphic
implications, as well as confirm identification of GSN
F1590 as a gorgonopsian. Based on the co-occurrence of a
gorgonopsian and a Tropidostoma-like dicynodont, we
propose that the lowermost part of the Omingonde
Formation exposed on Mount Etjo includes late Permian
strata equivalent in age to the upper Endothiodon Assem-
blage Zone (Tropidostoma-Gorgonops Subzone of Day &
Smith 2020) of the South African Karoo Basin.

SEDIMENTARY ENVIRONMENTS OF THE
PERMIAN LOCALITY

The new Permian fauna is preserved (coordinates may
be obtained from the authors) in the upper part of the
middle storey of a channel sandstone complex within
dark red (Munsell colour 10R3/6) weakly-cemented
massively-bedded medium-grained sandstone (see
Fig. 2A). The lower part of each of the three erosively-
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based storeys comprises more well-cemented trough
cross-bedded coarse-grained sandstone (Fig. 2B). The
dominance of large-scale trough cross-bedding in the
lower parts is indicative of relatively persistent deep
turbulent flow confined by a low sinuosity channel. The
paucity of lower flow regime structures such as small-
scale troughs and ripple cross-lamination also suggests
sedimentation in a low sinuosity river system (Horn et al.
2018).

The massively-bedded sandstone is in the upper part of
each channel fill sequence. It lies conformably atop a
large-scale trough cross-bedded unit (Fig. 2B) and it is
interpreted as having been rapidly deposited following
the sudden loss of competence as sediment-laden flood-
waters overtopped their confining riverbanks in what
has been termed an overbank splay (e.g. Horn et al.
2018; Burns et al. 2017). Massive beds in braided stream

sequences have been attributed to bank collapse (Martin
& Turner 1998) but these are normally of limited width,
whereas those of the lower Omingonde extend across the
entire 300 m wide outcrop. Extensive bioturbation by
infauna can also disrupt the laminae such that the
sediment becomes structureless, but this is more common
in marine and coastal settings and not considered a viable
explanation in this case.

The fossil-bearing level of the massive sandstone bed
displays irregularly-shaped light grey mottles, and the
white bones are enveloped in a thin but distinctive dark
purple haematitic crust (see Fig. 2C). This is a mode of
fossilization common to the Triassic-aged fossils higher in
the succession, in the upper Omingonde (Abdala et al.
2013b) as well as the Santa Maria Supersequence of Brazil
(Holtz & Schultz 1998), and is likely a result of the
palaeoclimate at the time of burial (Holtz & Souto-Ribeiro
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Figure 1. A, Geological map of outcrop and sub-outcrop of Omingonde and Etjo formations in the study area with satellite image of Mount Etjo
showing the locality of the new Permian fauna (starred). B, Generalized stratigraphy and known tetrapod fossil localities from the exposures at the
southern end of Mount Etjo. Section from Smith & Swart (2002) was measured close to the new Permian fossil locality (starred).



2000). A cylindrical burrow structure (Fig. 2D) dipping
some 20 degrees from horizontal was observed in the
fossil-bearing interval at the new Permian fauna locality.
The burrow resembles the dimensions and geometry of
Diictodon burrow casts recently described from the late
Permian Teekloof Formation of the main Karoo Basin in
South Africa (Smith et al. 2021).

To summarize, the interpreted environment of the new
Permian fauna is one of wet floodplains with ponds and
marshes fed by streams issuing from marginal alluvial
fans along the fault scarp. The paucity of organic remains
in the lower Omingonde mudrocks possibly is due to
preservation failure rather than an original scarcity,
although the scarcity of outcrops suitable for finding
macrofossils and the lack of concerted prospecting efforts
are more likely.

MATERIAL
The dicynodont specimen GSN F1586 consists of a

dorsoventrally compressed skull and partial mandible,

eroded at the base to expose an extensive dentary tooth
row (Fig. 3A,C,D). The surface of the bone has a densely
cracked appearance, but for the most part, sutures are
visible. A large crack runs anteroposteriorly through the
right side of the skull at the level of the dorsal orbital
margin. The lower jaw is pressed up against the cranium,
but is not occluded in life position, being displaced some-
what to the left. Most of the ventral surface of the mandi-
ble is missing, and portions of the palate, occiput, and
right lateral surface of the cranium have also been lost to
erosion. The specimen was prepared at the Iziko South
African Museum (Cape Town).

The gorgonopsian specimen GSN F1590 is a laterally
compressed skull and mandible, with only the left side
currently exposed (Fig. 4). Only the snout and dentary
appear to be preserved. The snout is badly eroded on the
left side, exposing the medial surface of the right maxilla.
The only intact bones from the left side of the skull are
portions of the premaxilla, septomaxilla, and nasal. Where
complete, the bone surface of these elements is reasonably
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Figure 2. A, General view of the outcrop where GSN F1586 was found (arrowed) and in the immediate vicinity of GSN F1590 GPS coordinates. Note
the tabular vertically-accreted coarse-grained light brown sandstone units with intervening pale red massive medium to fine-grained sandstone.
Arrow indicates position of GSN F1586. B, Distinctive trough cross-bedding within the overbank splay facies immediately below the GSN 1590
locality (white arrow). C, Close-up of GSN F1586 at the locality. Note the white bone of the skull roof visible on the surface of an elongate smooth
surfaced calcareous nodule. Scale bar equals 5 cm. D, The terminal section of a siltstone-filled burrow tunnel dipping at a low angle into the upper
unit of the channel sandstone below the GSN 1586 locality. Similar structures in the Endothiodon AZ strata of the Karoo Basin are interpreted as
tetrapod burrows made by the dicynodont Diictodon. Geo-pick length equals 33 cm.



well-preserved, with clear sutural boundaries and well-
defined foramina. The left lower jaw ramus is mostly
missing, but the symphysial portion from the left lower
canine forwards is preserved. The left upper and lower
incisors are well-preserved, with intact enamel, showing
that these teeth were serrated. Portions of the right incisor
tooth rows are also preserved, but they are still largely
covered with matrix so little can be said about their
morphology. The upper and lower canine and postcanine
tooth rows are intact on the right side of the specimen and
are exposed lingually. GSN F1590 was prepared at the
Museum of Comparative Zoology, Harvard University
(Cambridge).

Both specimens are accessioned in the collections of the
Geological Survey of Namibia (Windhoek).

SYSTEMATIC PALAEONTOLOGY

Synapsida Osborn, 1903
Therapsida Broom, 1905
Anomodontia Owen, 1860
Dicynodontia Owen, 1859
Oudenodontidae Cope, 1871

cf. Tropidostoma
Referred specimen. GSN F1586, a small (dorsal skull

length = 11 cm) skull with occluded partial mandible
(Fig. 3A,C,D).

Description and comparative remarks. The cranium is
cracked to the right of the midline, with a gap in the snout
region (Fig. 3A). The posterior edge of the intertemporal
bar and the lateral edge of the right temporal arch are
eroded and missing large portions. The right mandibular
ramus is damaged and largely missing, although a section
posterior to the symphysis showing ventral cross-sections
through the dentition is present (Fig. 3C,E). The bone
surface of this specimen shows fine cracking throughout,
but is otherwise reasonably well-preserved, showing
clear sutures.

A variety of characters clearly indicate that this speci-
men is not referable to any of the known groups of Triassic
dicynodonts. Chief among these is the presence of a
well-developed dentary tooth row (Fig. 3C). Based on
the exposed roots visible in ventral view on the right
mandibular ramus, at least seven dentary teeth were
present (and probably more, as the ramus is broken in the
middle of the tooth row). These teeth are present in a
single row (unlike that of Endothiodon; see Olroyd et al.
2021), although a replacement tooth can be seen develop-
ing medial to the inferred functional tooth at tooth
position six. Dentary teeth are absent in all members of
Dicynodontoidea, the group housing the majority of
Triassic dicynodont diversity. Two Triassic subclades of
Dicynodontoidea are known: Lystrosauridae and Kanne-
meyeriiformes. The single Triassic lystrosaurid genus is
the hyper-abundant ‘disaster taxon’ Lystrosaurus, which
did not survive beyond the Early Triassic (Botha & Smith
2007; Smith et al. 2020; Viglietti et al. 2021). Lystrosaurus is
one of the most specialized dicynodonts, with a deepened
snout offset from the rest of the cranial axis, unlike the

snouts of most dicynodonts (including GSN F1586) that
are in the same plane as the rest of the skull. Kanne-
meyeriiforms were mostly large-bodied dicynodonts,
which were abundant in terrestrial ecosystems in the
Middle and early Late Triassic (Kammerer et al. 2013).
Members of this group are characterized by the absence
of the postfrontal bone, which is present and well-
developed in GSN F1586 (Fig. 3A).

The only non-dicynodontoid Triassic dicynodonts are
rare members of Emydopoidea, consisting of two species
of kingoriids (Kombuisia antarctica and K. frerensis) and one
myosaurid (Myosaurus gracilis). Emydopoids often do
have postcaniniform dentition (Angielczyk & Kammerer
2017; Olroyd et al. 2021), but it is absent in both Kombuisia
and Myosaurus. GSN F1586 also differs from these taxa
(and all other known emydopoids) in the absence of
paired, groove-like depressions on the palatal surface of
the premaxilla, embayment of the palatal rim anterior to
the caniniform process, and ‘shovel-like’ shape of the
mandibular symphysis (Kammerer & Angielczyk 2009).
Finally, Triassic emydopoids include the smallest known
dicynodonts, and GSN F1586 greatly exceeds the largest
specimens of Kombuisia and Myosaurus (dorsal skull
length ~4–6 cm) in size.

The combination of nasal bosses present as paired swell-
ings near the dorsal margin of the external nares (Fig. 3A)
and a postcaniniform crest (Fig. 3C,E) indicate that GSN
F1586 is a cryptodont. Cryptodontia is a group of exclu-
sively late Permian dicynodonts including some of the
most abundant taxa in southern African basins (e.g.
Aulacephalodon, Oudenodon; Kammerer et al. 2011; Smith
et al. 2012). Among cryptodonts, the only subclade known
to have dentary teeth is Oudenodontidae. Identification
of GSN F1586 as an oudenodontid is also supported by its
expanded interpterygoid vacuity (the other typical
feature of oudenodontids, contribution of the postparietal
to the intertemporal bar, cannot be confirmed in GSN
F1586 due to damage). In overall skull morphology, GSN
F1586 is extremely similar to the abundant South African
oudenodontid Tropidostoma dubium, which is restricted to
the Tropidostoma-Gorgonops Subzone of the Endothiodon
Assemblage Zone (Wuchiapingian) (Day & Smith 2020).
At present, we identify GSN F1586 as cf. Tropidostoma.
Although identification as Tropidostoma (and probably
T. dubium specifically) is likely based on available data, few
characters separate this taxon from the other known
toothed oudenodontid, the Russian Australobarbarus, and
additional preparation and study is necessary to confirm
its identification. Both Tropidostoma and Australobarbarus
are restricted in age to the early late Permian, however,
so regardless of specific identification, this specimen
indicates a Permian age for its host rock.

Theriodontia Owen, 1876
Gorgonopsia Seeley, 1894

cf. Lycaenops
Referred specimen. GSN F1590, a partial skull and articu-

lated mandible (Fig. 4).
Description and comparative remarks. The left side of the
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skull is exposed but badly eroded, such that most of the
lateral surface of the snout and the left mandibular ramus
are missing (Fig. 4B). The right side is still embedded in
matrix. The specimen is broken around the orbital region
and appears to preserve little of the temporal region of the
skull. Information on this specimen comes largely from
the medial view of the right mandibular ramus, partial
palate, and snout tip (the only exposed part preserving
a substantial amount of external bone surface). The

specimen has clearly suffered intense lateral compression,
but the bone quality is otherwise good and the sutures are
well defined.

The combination of five upper and four lower incisors,
serrated canines, a tall, steep mandibular symphysis, and
septomaxilla with a broad footplate on top of the pre-
maxilla (Fig. 4C) confirm that this specimen is a gorgo-
nopsian. Gorgonopsian alpha taxonomy has historically
been problematic, although recent studies have begun to
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Figure 3. GSN F1586, cryptodont dicynodont (cf. Tropidostoma) from the base of the Omingonde Formation. Specimen in (A) dorsal, (C) ventral,
and (D) left lateral views with (E) interpretive drawing of ventral view. Karoo Basin specimens of Tropidostoma dubium included for comparison:
B, SAM-PK-K6901 in dorsal view; E, SAM-PK-K8654 in left lateral view. Abbreviations: apt, left anterior ramus of the pterygoid; co, crista oesophagea;
cp, caniniform process of the left maxilla; d, exposed fragment of right dentary; pc, lower postcaniniform tooth row exposed in section;
pcc, postcaniniform crest; pd, post-dentary portion of left mandibular ramus; pmx, anterior tip of premaxillary ‘beak’; qpt, left quadrate (or posterior)
ramus of the pterygoid; za, right zygomatic arch. Scale bars equal 1 cm.



resolve this (e.g. Kammerer 2015, 2016, 2017). Unfortu-
nately, limited information pertinent to lower-level
identification is currently exposed in GSN F1590. The
relatively short postcanine tooth rows (3–4 upper post-
canines and 3 lowers) exclude most small-bodied
gorgonopsian taxa (e.g. Aelurosaurus, Cyonosaurus) as well
as some larger taxa (e.g. Aelurognathus, Arctognathus,
Dinogorgon). The lack of cranial pachyostosis suggests this
specimen is not a rubidgeine. The relatively tall snout
(even taking compression into consideration) would
seem to exclude Gorgonops from consideration. In general,
this specimen is most similar to the array of gorgo-
nopsians currently housed in the genus Lycaenops. How-
ever, this taxon seems to be a ‘wastebasket’ for a variety of
non-rubidgeine African gorgonopsians and is in need
of revision (C.F.K. pers. obs.). At present, we refer this

specimen to cf. Lycaenops pending additional preparation
and alpha taxonomic review of the genus.

DISCUSSION AND CONCLUSIONS
Day & Smith (2020) formally resurrected the Endothiodon

Assemblage Zone (AZ) of the Beaufort Group in South
Africa as the stratigraphic interval characterized by the
co-occurrence of the dicynodonts Endothiodon, Diictodon,
Emydops, and Pristerodon and the gorgonopsian Gorgonops.
They further subdivided the Endothiodon AZ into two
subzones, a lower Lycosuchus-Eunotosaurus Subzone and
an upper Tropidostoma-Gorgonops Subzone. This assem-
blage zone records the early recovery of ecosystems from
the Capitanian (end-Gudalupian) mass extinction and
spans a period from approximately 258 Ma to ±256.8 Ma
(Rubidge et al. 2013; Day et al. 2015).
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Figure 4. GSN F1590, partial gorgonopsian skull from the base of the Omingonde Formation. Specimen in (A) anterior and (B) left lateral views with
interpretive drawings (C and D, respectively). Abbreviations: d, dentary; dpmx, dorsal process of premaxilla; dsy, dentary symphysis; I, upper inci-
sor; lc, left lower canine; mx, maxilla; pc, lower postcanine; pmx, premaxilla; rc, right lower canine; rC, right upper canine; smx, septomaxilla. Scale
bar equals 1 cm.



The fossils introduced herein were found in an outcrop
at the base of Etjo Mountain of strata that was previously
logged as lower Omingonde Formation (Smith & Swart
2002). Both the gorgonopsian (GSN F1590) and the
dicynodont (GSN F1586) specimens are preserved in the
same dusky red medium to fine-grained sandstone with
light-grey mottles. These two taxa occurring together now
confirm the presence of early late Permian strata at the
base of what is currently mapped as Omingonde Forma-
tion and highlight the need for more detailed investiga-
tion of the overlying stratigraphy, which should contain
an unconformity representing a depositional hiatus of
approximately 20 Ma.

Other possible equivalents of this subzone on the Afri-
can continent outside of the main Karoo Basin are fossil
rich units of the upper Ruhuhu Formation of Tanzania
(Angielczyk et al. 2014), some Mid-Zambezi exposures of
the Madumabisa Mudstone Formation (Sidor et al. 2023),
and the Endothiodon-bearing K5b and K5c units of the
Metangula Graben of Mozambique (Macungo et al. 2019).
Thus, the newly identified late Permian fauna in Namibia
suggests that during the late Endothiodon AZ times, there
was a lowland connection with breeding populations of
Karoo tetrapods between the main foreland basin of
South Africa and the Waterberg-Erongo rift basins of cen-
tral Namibia as well those of Tanzania and Mozambique.
However, a more detailed understanding of the local
faunal assemblages in all of these regions is required.

Although many details of the ecological and strati-
graphic context of the new Namibian specimens remain
unknown, they represent a tantalizing indication of a
previously unknown Permian fauna. To better under-
stand this fauna and the stratigraphy of the lower
Omingonde Formation, it is vital to continue fossil
prospecting in the area of Etjo Mountain, extensively map
out the area, search for the unconformity between the
Endothiodon AZ and the Cynognathus AZ strata, and deter-
mine whether it is structural, non-depositional, or
erosional. Furthermore, the inter-connectedness of all
southern Gondwanan basins during various time periods
in the Permian and Triassic needs additional study and
contextualization through more rigorous dating of the
strata. Although therapsid fossils remain of crucial impor-
tance for understanding broad-level correlations between
faunas in the various African basins, geochronological
data from radiometric analysis of their host rocks is
needed to refine index-fossil based age estimates.
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