Rediscovery of the holotype of Clelandina major Broom,
1948 (Gorgonopsia: Rubidgeinae) with implications for
the identity of this species
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No specimen number was given for the holotype of the rubidgeine gorgonopsian species Clelandina major Broom, 1948 in its original
description. Historically, a specimen in the Rubidge Collection (RC 94) was considered to represent Broom’s type specimen for C. major.
However, recent study has revealed that the holotype of C. major is in fact a different specimen in the McGregor Museum in Kimberley
(MMK 5031). The morphology of this specimen is consistent with the genus Clelandina, contra work based on RC 94 that considered
C. major referable to Aelurognathus. Clelandina major is here considered synonymous with the type species Clelandina rubidgei. MMK 5031
represents only the fifth known specimen of this rare and unusual gorgonopsian.
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INTRODUCTION

Clelandina is one of the rarest and most unusual
gorgonopsians. Like its close relatives Dinogorgon and
Rubidgea, Clelandina has an extremely baroquely-orna-
mented skull, with extensive pachyostosis of the skull
roof and zygoma, development of supraorbital and
supratemporal bosses, and anteroposterior expansion
of the postorbital bar. Uniquely among gorgonopsians,
however, Clelandina completely lacks postcanine teeth.
Reduction in postcanine count is common in Gorgo-
nopsia, and several other taxa have lost the lower
postcanines (e.g. Inostrancevia, Leontosaurus, Rubidgea), but
only in Clelandina are maxillary postcanines absent as well
(Kammerer 2016). In this regard it is similar to the
whaitsiid therocephalian Theriognathus microps, which
could indicate parallels in feeding style between these
distantly-related theriodonts. Only four specimens of
Clelandina are known, all of which were found in rocks of
the Cistecephalus—Daptocephalus assemblage zones (late
Permian) exposed near Graaff-Reinet and Murraysburg.

In his original description of the genus Clelandina,
Broom (1948) included two species: the type species
C. rubidgei and a referred species C. major. Clelandina
rubidgei was based on a poorly-preserved skull with
occluded lower jaws and some associated postcranial
material found at Adendorp, south of Graaff-Reinet.
Clelandina major was based on a dorsoventrally crushed
cranium collected by Ben Kitching from Spandau Kop,
southwest of Graaff-Reinet. Unfortunately, Broom

provided no specimen numbers for the holotypes of
C. rubidgei, C. major, or any of the 35 other new species
named in his 1948 paper. However, as most of this paper
was devoted to describing the specimens in the well-
curated collection of Dr Sidney Rubidge, subsequent
identification of these specimens has generally been
straightforward. There is no question, for instance, that
the holotype of Clelandina rubidgei is RC 57, a skull with
lower jaws still housed in the Rubidge Collection, and the
same is true for nearly all of the other taxa named by
Broom (1948). Clelandina major, however, has proven
problematic.

The earliest published record listing specimen numbers
for the taxa named by Broom from the Rubidge Collection
is Haughton & Brink’s (1954) comprehensive catalogue of
Karroo Reptilia”. Haughton & Brink (1954) stated that the
holotype of Clelandina major is RC 94, which is a dorso-
ventrally crushed gorgonopsian cranium (Fig. 1A). This
specimen also accords with Broom'’s (1948) description of
C. major having the left maxilla crushed outwards and the
right maxilla missing (reconstructed with plaster). All
subsequent authors have accepted that RC 94 is the
correct specimen number for the holotype of C. major
(Sigogneau 1970; Brink 1988; Sigogneau-Russell 1989;
Kammerer 2016). However, Sigogneau (1970) suspected
that the wrong specimen had been labelled RC 94, and
considered the skull with this number in the Rubidge
Collection to pertain to a Leontocephalus-like taxon. In
the most recent revision of rubidgeine gorgonopsian
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Figure 1. Clelandina major Broom, 1948. A, RC 94, the skull historically considered to be the holotype of C. major. B, Broom’s (1948) drawing of the
holotype of C. major. C. MMK 5031, the specimen here considered to be the holotype of C. major. Scale bars equal 5 cm.

taxonomy, Kammerer (2016) also noted that the morphol-
ogy of RC 94 does not accord with that of Clelandina
(among other features, this specimen bears five maxillary
postcanines) and instead considered this specimen
referable to Aelurognathus tigriceps.

Given Broom’s legendarily tortuous taxonomies, it
would be easy enough to write this off as one of his many
misidentifications. However, in this case there are several
indications that something is awry. Broom’s (1948, p. 591)
figure of C. major (Fig. 1B) depicts the zygomatic arches as
present, whereas these structures are missing in RC 94.
Although Broom’s figures frequently portrayed idealized
versions of very poorly preserved fossils, they rarely
showed truly missing elements: he generally used dashed
lines to indicate missing or damaged edges. Additionally,
Broom (1948) gave the dimensions of the C. major
holotype as roughly 270 (maximum length) X 245 mm
(maximum width), whereas the dimensions of RC 94 are
roughly 300 mm (basal length, dorsal skull length ~240
mm) X 135 mm. Although some uncertainty in measuring
badly distorted specimens is expected, this is well outside
of the margin of error. Finally, and most notably, Broom
(1948, pp. 590-591) stated, ‘I can find no trace of any
molars’ in the holotype of C. major. Broom was obsessive
when it came to ‘molar’ (=postcanine) counts, erecting
numerous theriodont taxa based on postcanine count
alone and often grinding tooth rows into oblivion just to
get a definitive count of the underlying roots. Although
the tooth row is damaged in RC 94, the roots of five
postcanines are clearly exposed in the maxilla, and
definitely would have been recognized by Broom if this
was the specimen he was describing as C. major.

Based on this information, it is clear that RC 94 is not the
same as the specimen Broom (1948) described as the
holotype of Clelandina major. Where, then, is that speci-
men? Haughton & Brink (1954) believed that the holotype
of Clelandina major was housed in the Rubidge Collection,
like C. rubidgei and almost all the other taxa described
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by Broom (1948). There were a few exceptions to this,
however. The holotype of the gorgonopsian Cyniscops
cookei ended up in the Bernard Price Institute (currently
Evolutionary Studies Institute of the University of the
Witwatersrand), where it is now catalogued as BP/1/648.
The holotype of the dicynodont Dicynodon robertsi ended
up in the Transvaal Museum (currently Ditsong National
Museum of Natural History), where it is catalogued as
TM 1598. And most intriguingly, several specimens col-
lected by the Kitchings (rather than Sidney Rubidge)
ended up in the McGregor Museum in Kimberley (i.e.
MMK 5028, holotype of Cyniscops kitchingi, and MMK
5033, holotype of Dicynodon moutonae). During a recent
collections visit to the McGregor Museum, I found a speci-
men (MMK 5031; Fig. 1C) perfectly matching Broom’s
(1948) description of Clelandina major. This specimen is
marked with a red dot (historically used to indicate type
status in South African collections) and affixed with a
handwritten label identifying it as ‘Clelandina Major’ [sic].
Here, I affirm that this specimen represents the true
holotype of Clelandina major and discuss its taxonomic
attribution.

SYSTEMATIC PALAEONTOLOGY

Synapsida Osborn, 1903
Therapsida Broom, 1905
Gorgonopsia Seeley, 1894
Rubidgeinae Broom, 1938
Rubidgeini Broom, 1938

Clelandina rubidgei Broom, 1948
Clelandina major Broom, 1948 syn. nov.
Tigrisaurus pricei Broom & George, 1950
Dracocephalus scheepersi Brink & Kitching, 1953

Holotype. RC 57, a poorly-preserved, extensively recon-
structed cranium and lower jaws from Adendorp, Graaff-
Reinet, Eastern Cape Province. Broom (1948) stated that
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vertebrae and a partial pectoral girdle were associated
with this specimen; this material could not be located
during recent visits to the Rubidge Collection.

Previously-referred material. BP/1/742 (holotype of
Tigrisaurus pricei), a partial cranium and lower jaws from
Milton (a.k.a. Swavel Kranse), Murraysburg, Western
Cape Province; RC 102 (holotype of Dracocephalus
scheepersi), a distorted cranium and lower jaws from
Zuurplaas, Graaff-Reinet, Eastern Cape Province; UCMP
35437, a dorsoventrally crushed cranium from Waterval,
Graaff-Reinet, Eastern Cape Province (Kammerer 2016).

Newly-referred material. MMK 5031 (holotype of Clelan-
dina major), a dorsoventrally crushed cranium from
Spandau Kop, Graaff-Reinet, Eastern Cape Province.

Diagnosis. Large gorgonopsian (up to 36 cm basal skull
length) distinguished from other rubidgeines by the
complete absence of postcanine teeth, presence of an
edentulous maxillary ridge, reduced palatal dentition
(1-2 teeth on palatal boss), and presence of a depression
on the skull roof between parietals and frontals
(Kammerer 2016).

DISCUSSION

The specimen MMK 5031 is badly dorsoventrally
crushed, extensively restored in plaster, and poorly
prepared. Nevertheless, the exposed dorsal surface of the
skull closely accords with the reconstruction presented by
Broom (1948) of Clelandina major (see Fig. 1). The nasals,
frontals, and left maxilla are the best-exposed and most
complete elements. Notably, the frontals are excluded
from the orbital margins, as is usually the case in
rubidgeines (Kammerer 2016). The postorbital bar is
anteroposteriorly expanded compared to non-rubidgeine
gorgonopsians, and is comparable in proportions to that
of RC 57. The bone surface of the skull roof does not
show the rugosity present in the specimens BP/1/742
and UCMP 35437, but this is likely attributable to over-
preparation, as in RC 57 and RC 102. One point where my
examination of the specimen does not concord with
Broom’s (1948) reconstruction is his depiction of a narrow
preparietal bone. A preparietal was originally considered
present in several other specimens now referred to
Clelandina rubidgei, but as recently discussed (Kammerer
2016), the supposed ‘preparietal’ in these specimens
actually represents a narrow depression on the parietals
where they contact the frontal midline. The ‘preparietal’
of MMK 5031 is this same depression, an important
autapomorphy of Clelandina rubidgei. This character,
combined with Broom's (1948) statement on the absence
of postcanines in this specimen, allows Clelandina major to
confidently be synonymized with C. rubidgei. Regrettably,
the ventral surface of this specimen is now largely covered
in plaster, obscuring almost all of the maxillae, so it was
not possible to confirm the absence of postcanines based
on personal observation. Nevertheless, given Broom’s
intense focus on postcanine counts his statement of
absence can be taken as accurate.

MMK 5031 represents only the fifth recognized speci-
men of Clelandina rubidgei. Like all other representatives of
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the species it was collected in a relatively small area of the
Karoo Basin, consisting of the region around Graaff-
Reinet and the adjoining Murraysburg district. As
discussed by Kammerer et al. (2015), a number of Permian
therapsid taxa are known only from this region, but the
significance of this geographic restriction remains
obscure. Possible explanations are that this region exposes
rocks from a temporal interval either not preserved or not
sampled elsewhere in the basin, that this region preserves
a different palaeoenvironment than Cistecephalus (or basal
Daptocephalus) Assemblage Zone exposures elsewhere in
the basin, or simply that this reflects sampling bias, with
more rare taxa recovered as the result of prolonged collec-
tion in the area on the part of the Kitching and Rubidge
families. Unfortunately, despite such extensive historical
collection, the Cistecephalus Assemblage Zone is under-
studied from a modern, high-resolution stratigraphic
standpoint. Faunal change within the biozone is poorly
understood, and the first appearances of biostratigra-
phically-important genera like Dicynodon and Procyno-
suchus are poorly resolved (Viglietti et al. 2016). Additional
sampling of this biozone is necessary to resolve puzzling
distributions like that of Clelandina and to understand the
assembly of diversity during the therapsid ‘heyday’ prior
to the end-Permian mass extinction.

INSTITUTIONAL ABBREVIATIONS

BP Evolutionary Studies Institute (ESI), University of the
Witwatersrand, Johannesburg, South Africa.

MMK  McGregor Museum, Kimberley, South Africa.

RC Rubidge Collection, Wellwood, Graaff-Reinet, South Africa.

™ Ditsong National Museum of Natural History, Pretoria,

South Africa.

University of California Museum of Paleontology, Berkeley,
US.A.

UCMP

Thanks to David Morris for providing access to the palaeontological collections of
the McGregor Museum. Thanks also to Sifelani Jirah (ESI), Robert and Marion
Rubidge (RC), Heidi Fourie (TM), and Pat Holroyd (UCMP) for access to their
respective collections, and Bruce Rubidge and Pia Viglietti for reviewing this
contribution. This research was funded by a grant from the Deutsche Forschungs-
gemeinschaft (KA 4133/1-1).

REFERENCES

BRINK, A.S. 1988. Iilustrated Bibliographic Catalogue of the Synapsida. Part II.
Pretoria, Department of Mineral and Energy Affairs, Geological
Survey.

BRINK, A.S. & KITCHING, J.W. 1953. Studies on new specimens of the
Gorgonopsia. Palacontologia africana 1, 1-28.

BROOM, R. 1905. On the use of the term Anomodontia. Records of the
Albany Museum 1, 266-269.

BROOM, R. 1938. On a new family of carnivorous therapsids from the
Karroo Beds of South Africa. Proceedings of the Zoological Society of
London (Series B) 108, 527-533.

BROOM, R. 1948. A contribution to our knowledge of the vertebrates of
the Karroo Beds of South Africa. Transactions of the Royal Society of Edin-
burgh 61, 577-629.

BROOM, R. & GEORGE, M. 1950. Two new gorgonopsian genera from
the Bernard Price Collection. South African Journal of Science 46,
188-190.

HAUGHTON, S.H. & BRINK, A.S. 1954. A bibliographic list of Reptilia
from the Karroo Beds of Africa. Palaeontologia africana 2, 1-171.

KAMMERER, C.E 2016. Systematics of the Rubidgeinae (Therapsida:
Gorgonopsia). Peer] 4:€1608. )

KAMMERER, C.E, ANGIELCZYK, K.D. & FROBISCH, J. 2015.
Redescription of Digalodon rubidgei, an emydopoid dicynodont
(Therapsida, Anomodontia) from the Late Permian of South Africa.
Fossil Record 18, 1-13.

OSBORN, H.E 1903. On the primary division of the Reptilia into two
sub-classes, Synapsida and Diapsida. Science 17, 275-276.

87



SEELEY, H.G. 1894. Researches on the structure, organisation, and classi-
fication of the fossil Reptilia. Part IX., Section 1. On the Therosuchia.
Philosophical Transactions of the Royal Society of London, Series B, Biological
Sciences 185, 987-1018.

SIGOGNEAU, D. 1970. Révision systématique des gorgonopsiens
sud-africains. Cahiers de Paléontologie. Paris, Centre National de la
Recherche Scientifique.

88

SIGOGNEAU-RUSSELL, D. 1989. Theriodontia 1. Handbuch der
Palioherpetologie 17 B/I. Stuttgart, Gustav Fischer Verlag.

VIGLIETTI, PA., SMITH, RM.H., ANGIELCZYK, K.D., KAMMERER,
C.E, FROBISCH, J. & RUBIDGE, B.S. 2016. The Daptocephalus Assem-
blage Zone (Lopingian), South Africa: a proposed biostratigraphy
based on a new compilation of stratigraphic ranges. Journal of African
Earth Sciences 113, 153-164.

ISSN 2410-4418 Palaeont. afr. (2017) 52: 85-88




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00583
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K 0
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [5952.756 8418.897]
>> setpagedevice


