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Abstract

The Afrotropical members of the dung beetle gerbatharsius Hope, 1837 (Coleoptera:
Scarabaeidae) are investigated and systematically revised. Morphological phylogenetic analyses of
138 taxa and molecular phylogenetic analyses of a subset of 15 taxa are conducted. The results
indicate the paraphyly of the genus with regamdrittonotypic genu€opridaspidusBoucomont, 1920

and Catharsiusis split into five speciegroups. Biogeographical ancestral state reconstruction
indicates that the woodlands to the south of the Congo Basin are the location of origin of the genus,
with seveal independent colonisations of Asia. Dispergafriance analysis shows that many
dispersal events rather than vicariance events are responsible for the current geographical distribution
of this genus. A new tribeCatharsiini is erected to include thgenera Catharsius and
MetacatharsiusTwo generaCopridaspidusand CatharsiocoprisBalthasar, 1967, are synonymised

with Catharsius In total, 128 African species are recognised, of which 39 species are new to science.
Namebearing type specimens of 98 106 described taxa were studied with four neotypes and 48
lectotypes designated. Six taxa are raised from syngngleven new synonymies are established and

one species is placesincertae sedis The C. molossuspecies group of 29 species is fullyised

with the redescription of 25 species and description of four new species. For each specie€.of the
molossusspecies group, images of both sexes and of the male genitalia are figured, along with
distribution maps. A key to the five specigups a well as a key to species of tlle molossus

group are provided and a gazetteer of all African localiti€Satharsiusis compiled.
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Chapter 1: GeneralIntroduction

As natural habitats worldwide undergo transformations under human influences at an alarming rate in
this Anthropocene era, the need for taxonomic research is more urgent thafegeaomy and the
classifyingoft he wor | d 6 sinddopinthel Suacss ofethet lyiological enterprisesuch as
ecology and evolutionary biology. Yet, the recent demise of taxonomy has beetogwetiented
(Godfray, 2007; Wheeler, 2014Higgs, 2016) With the advent of DNA sequencing, traditional
descriptive taxonomy is losing ground whiodiversity being classifiethcreasingly and sometimes
solely in sequence space. In this study, a rrdigarse genuss revisedthroughthe application of
moderntaxonomic and systematic tools culmingtin a useffriendly output. This holistic approach

not only utilisess both morphological and molecular data in a phylogenetic frameworkalsat

provides descriptions, images and keys to facilitate identification.

The order Coleoptera is the most species group of organisms on this planet displaying a plethora

of morphological diversy (Bouchard et al., 2a). Around 360,000 species are describ@buchard

et al., 2009 but the truenumberis unknown and relatively undescribe@aston, 1991{ eather,

2009). Worryingly, the number of amateur entomologists and taxonomists is in decline (Hopkins &
Freeman, 2002)nsects provide importasbcioeconomic andcosystenservice from pollination b

waste disposalLosey & Vaughan, 200Q61n this study a genus of dung beettgtharsiusis studied

in detail. Dung beetles are one of the most studied groups of insects in ecological assessments owing
to their strong affiliations with habitat, animalmyand are a model group fetudying the effects of

global warming and habitat destructigHanski & Cambefort, 1991)Although a vast library of
literature exists for dung beetle taxonomy, their identification can still be difficult. Dung beetles
exhibit allometric growth, during which males of similar sizes can exhibit different secondary sexual
characteristics such as the length and shape of the Botlerf et al., 200Pokorny et al., 2009). The
strong sexual dimorphism shown by the species in thisgghave confounded the issue, with females
being incorrectly associated to the mal@atharsiusare a largédodied dung beetle genus with 106

taxa distributed in Africa and Asia and despite their large size and charismatic nature, their taxonomy
is poorly understood and outdated (Daesal., 2008 The most recent revision of the genus was
undertaken by Ferreira i n aandghisrhasesioce bebn thetgo ks i
reference for identifying these beetl@Serreira, 1960b;196Q 1972. These works are however
difficult to use with the descriptions and keys in Portuguese and moyeosernot based orthe

study of all relevanttype material Catharsiushave often been trapped as part of ecological dung
beetle assessmenBavis etal., 1999; 2002; 2003; 20R5T he taxonomic impediment has led to the
inability to correctly identify the species caught in the samples, which is paramount when these

studiesaim to understand relationships difng beetle assemblag@avis & Philips, 2005 Davis et



al. 2010)and the relationship of species to habitat, soil type, elevation and tempéfatukae et al.,
2008; Davis & Phillips 2009)

Dung beetles are found on all continents except Antarctica and are most diverse inAttimagh
therehave been a number of recent taxonomic revisions of other African gdiossn& Prévost
2000; Barbep et al., 2003; Genier &orettg 2017, these genera each comprise a smathber of
taxa (all less than@speciek The largest revision of a dung beetle genus was that of N¢griyemng
& Cambefort who partially revised over a series of publicatiofi®86a; 1986b; 1987}he
Afrotropical members of the worldwide genG®pris The most speciesch dung beetle genera to
have been recently revised were two South American geDatherus(58 species) by Genier (1996)
andEurysternug53 species) also by Genier (2008his revision ofCatharsiusis not only the largest
revision of an African dung beetle genus but of athepgroup ofdung beetlén the world.A large
scale systematicrevision is challenging not only ithe difficulties of gathering the material and
literature butalsoin the careful examination of both external and internal characters. In order to
hypotheize the relationships between the taxa, a wide set of techri;jnegad to improve the
prospects okuccessfuy reviang the group.All of the currently described taxa of the gerare
included in the phylogenetinalysesut only the Afrotropicataxa will be fully revisetl The aim of
this study is tdake an integrative approach to combine a wide range of metioods and theorie®

provide the most comprehensive revision deliverable in the time available.

In this chapter] presentthe aimsof this thesisandintroduce theechniquesemployed, and discuss
the place othis work with respect tahe current schools of taxonomic and systematic thought and

philosophy.

Systematics

Systematicscan be summarised as thtudy of the evolutionary origiand relationships of taxa,
whilst taxonomy isusually considered branch of biological systematics that @cerned with the
nomenclatureand classification of taxalhese two terms are not mutually exclusive and may
ressonablybe considered synonymoudost systematists would agree that the hierarchical system of
names in biology should be governed by phylogenetic hypotheses rather than by iotuitirxeeall
(phenetig similarity (Page & Holmes, 1998MHistorically, oiganisms have been grouped together that
were phenotypically similaessentiallysplitting taxainto groupson thebasis of thepresence or
absence ofomecharacter mostly irrespectiveof how variabé or homoplasious that characteay

be Thesefeatureswveigh upon the utility of the character for phylogenetic inference.

1The AsianCatharsiusspecies are currently being revised by D.J. Mann, Oxford University Museum of Natural Histc



Phylogenetic definitionsire relevanto several issues in the philosophy of taxonomy, which include
the general methods for defining the naar@ classification of composite wholes. Phylogenetic
systematics provides an objective framework for evaluating characters according to their nwaning f
the evolution of a taxomlthough aclassification based on overall similarity might beimportant
step in biological systematidgsshould beperceived as more of approximation to a classification
based on phylogenetic hypothessace the hierachical structure ofgroups of organisms in the
natural worldis the result of continuous evolutioRhylogenetic analyses have not been uaéten

for many groups of orgamss whilst large numberof new taxa are being described based purely on
morphologi@al characterdGodfray, 2002) The isolated description of a new speciegnidtself
important asn the process of descriptipthose taxa which are most closely allied will naturally be
compared and contrasted tolitis important to note that onlyrbugh these descriptions of new taxa
can subsequent phylogenetic, behavioural and ecological work be undertaken.

In this study, phylogeneti@analysesare conductedutilising both morphological and molecular
datasetsThe morphological phylogenetic analysegthe more comprehensive of the tviocluding

al speciesn the genusind thusallowing for maximum taxon coverage in phylogeny reconstruction.
Ancestral state reconstructions will benefit frins extensiveand relatively unusudahxon coverage,

as it has been shown that estiroatat the base of small cladgsowin particularstrong sensivity to

tree topology and number of terminal tax@aljsbury & Kim, 2005). The taxon sampling for the
molecular studiesis considerably smaller than in the morphological analyses. From initial
investigations, not a great deal of modern material exists of this group of beetles in museum
collections and sequences of only a very few species exibeipublic repositoryGenBank three
African taxa). Moreover, there are a number of taxa only known from holotype specimens collected in
the 19" century making even the task of sequencing museum specimens complicated.
Notwithstandingthat DNA can be extracted from historic speaisieit is generally accepted that
extraction and sequencing of DNA is most successful from fresh material. For this, ceasomber

of fieldtrips to Africahave been undertakém sample fresh material specifically for this purpose.

There are a number ofiethods of phylogenetic inferenediich can be used in both morphological

and molecular analysémit the major ones that have bemsedheavily in systematic studies are those
based on simple parsimony and the parametrazietbased methodsmployingmaximumlikelihood

and Bayesian approachéSanMauro & Agoretta, 2010)Maximum m@rsimony analyse slectthe

trees requiring the fewest number of character changes or steps and hence minimizing homoplasy
(Fitch, 1971) Maximum likelihood analyses selethose treeghat maximisethe probability of
observing the datéi.e. the probabilityof the observed states at each site of the alignngérén the

tree and the selected evolutionary mo@Ediwards, 1972)expresseds log likelihoods. Bayesian

inferenceis similar to the maximum likelihood approalht where the aim is to capture uncertainty

3



by inferring a distribution of trees based on thmisteriorprobabiliies (Huelsenbeck et al., 20Q1)
Thus, inlikelihood analyses, a singleptimal tree isusualy generated whilst Bayesian analyses
search for a set af g o we@sdThe reliability of a phylogeny depends upon the quality and quantity
of the data which involves numerous methodological asp€etgalli- Sforza & Edwards, 1967).he
completeness, intms of taxon sampling isonsidered to be an important contributothte reliability

of an inferredphylogeny(Nabhan & Sarkar, 2011)

Morphological phylogeneticraalyses

The ability to accurately code characters depends upon mastering specialist knowledge of each group.
An entomologist with specialist knowledge coding characters for inseatdugallygoing to create a

more informative dataset than if they were to cda@racters from a bird or plarthere have beea

number ofdetractorsof the use of morphological characters in the resolution of phylogeiitieshe
morphological characters mappatteada posteriorionto moleculamphylogeries (Scotland et al.
2003;Brusca & Brusca, 2003The subjectivity of character coding and homology assessaseméll

aslow character to taxon ratio in morphological datasets when compared to a matrix of nucleotide
sequenceareoften citedas drawbacks to morphologigathylogeneticge.g. Hillis et al, 1996; Hillis

et al., 2000) The characteto-taxon ratioparticularly affects the support values fagroupsbut there

have beemanyrecent morphological studies where strong support values have been ofitaimgd

et al.,2013; Tarasov & Genier, 2015} is important to remember however that there is no evidence

to suggest that morphological analyses perform any worse than molecules in estimating phylogenetic
relationshipin general(Baker & Gatesy, 2002; Tarasov & Dinolr, 2016) andmolecular and
morphological phylogenies very rarely produce results that are remarkably incongruent. In some cases
morphology and molecular data provide complementary evidence, where morphology can contribute

unigue phylogenetic signals whefere is no signal from the molecul@&n Velzen et al., 2016)

There are difficulties irdefining, delimitingand orderingnorphological character®.g. Wilkinson,
1995)with different approache® codingleadng to differing tree topologiegesolution and support
(Brazeau, 2011)The pesence/absenapproach to character analysias been strongly criticised
becausé introduces redundancy into the matrix desls compellinglythat since characters are likely

to evolve several times, theshould be coded as multistate (Hauser & Presch, 1991). Pleijel (1995)
countered thatpresence or absence of a character avoids assumptions regarding character
transformations and that this homology statement can be examined for congruence within a single
analysis. Seemingly none of these arguments have proven compelling to all practitioners and a
diversity of approaches to character construct@maincurrent.Wiens (2001) suggests a method of

coding quantitative traits as continuous variables as a soltdgithe problems of character analysis



and it has been demonstrated that continuesisfyed characters leads to better resolution of the
phylogeny (Worthington, 2017).

With the recent advance in techniques sucllestron microscopythe ability to stdy morphological
characters in greater detail has never been b@&tmrza et al., 2014jor any given character, there
may wellbe many moreaynapomorphicodablecharactershat arenot visible when viewe through a
stereo microscopélthough molecular data may be readily available from freshly collected samples,
in many cases there are specimens from which DNA caeadily be extractedFor example, many
vertebrate specimens were traditionally killed or preserved in fdehgtde(Down, 1989),limiting

their use for DNA studieswhen molecular data is not readily available, being able to accurately
include taxa within the framework of a phylogeny is importavibreover, fossils€an only be utilised

by coding morphological characterBhe integration of fossils in phylogenies has enalietter
estimates on divergence timas well as mitigate long branch articles in resolving incongruence
between morphological and molecular datasets (Thuy & Stéhr, 200§ comprehensive
understandig of evolution requires the integration of both morphological and molecular data from

extant and extinct taxa (Lee & Palci, 2015).

Implied weighting

Differential weighting of characterdiasoften been dismissed as being highly subjective forinse
practical phylogenetic analysde.g. Kluge, 1998; Vogt, 2002)although the idea that certain
characters are phylogenetically more informative than oesms obviougiven that it is implied by

the results of most analys@arris, 1982). Within dungdetles, recent studies have shown that the
sclerites of the internal sac of the genitalia are particularly informative (Tarasov & Solodovnikov,
2011; Roggero et al., 2016; Tarasov & Génier, 2016; Génier & Moretto, ADifférential weighting

is unnecessy if all characters were delimited correctly and the dataset contains no homoplasy. In
practise however, this is rarely the case. A number of studies have shown that weighting characters
against homoplasy improves phylogenetic analyses in large morptailagitasets (Goloboff et al.

2008). Differential character weighting require an assumption of the importance of a given character
or a reference to a current topology. This however is a circular argument if weighting was based on
topology that was in tun based on weightin@.egg et al., 2013)implied weighting (Goloboff, 1993)

has been suggested as a solution to counter this argument as characters are weighted during tree
searches and compared to the resul tsedrob thasdP To6s t
characters that are most homoplasious having a lower fit and vice versa, the MPT being the one with
the best fit. The character fit can be adjusted by the concavity fatevhere the factor determines

to what extent a character is doweighted (Goloboff, 1999).



In Chapter 2phylogenetic analysesre conductedon morphological charactersodedand scored for
every taxon in the genussing both differentially and equally weighted charaets to establish
hypotheses ofelationships Homophsy of the characters and the robustness ofnfleeences are
investigated. e evolutonary history of the tax& exploredandthe biogeographical ancestral state
of the genusreconstructedThe list of characters anthe matrix together with images daévery
chaacter described will be provided.

Molecularphylogeneticanalyses

Over the past 30 years, the field of molecular systematics has grown exponentially. The ability to
acquire vast amounts of sequence data has allowed for routine reconstrucpbgigenies using
thousands of base pamsdwhilst the vast amount of data poses computational issues, the resulting
phylogenies are often waleésolved with strong support (Mutanen et al., 2010). These tools have
given researchers powerful tools teotve longstanding problems in many areas of biolo§art

Mauro & Agaorreta, 2010Novel highthroughput sequencing methods are opening up new avenues
for studying taxonomy and biodiversi(Reuter et al., 20)5with metagenomic shotgun sequencing
allowing the study of etire complex communities from a singé@vironment sample. Metabarcoding
approachesreused to characterize complex communities from soil and water or to study gut content

of insects or mammals.

However, molecular phylogenetics mot without its flawsMolecular dgéa, much like morphological

data, isalso prone to homoplasy caused tayctional constraints or by multiple substitutions
(resulting in saturation) that are neutral dud¢ht® degeneracygf the genetic codéGrechko, D13)

Different genes evolve at different rates and may vyield conflicting phylogenetic s{gadigardhan

et al.,, 2014)Using a molecule that is fastolving to analyse the relationships between distantly
related taxa may result in a homoplasious datasés for this reason that certain genes are more
suited for resolving the different levels of phyloge(®Retersen & Seburg, 1998Phylogenies
reconstructed from single partial gene sequeatmse can result in incongruent topologéesl since

different genes in a single phylogenetic analysis may lead to conflicththiee ofgene regions to be
targeted are importarfPlanet, 2006)Furthermore different genes are more or less informative in
different groups of organisn{€ruickshank, 2002)Howevet it is important to note that gene trees

are not species trees and the correct gene tree may not correspond to the species tree; this is in part
due to gene duplication and loss or incomplete lineage sorting (Page & Holmes,AL&88)i-gene
approach isoften selected where aligned gene regions are concateBatguences for three partial

gene fragments of only three African and one AdGatharsiustaxa are currently available on
GenBank from the study of Monaghan et al. (2007). The same three gene regions (COI, 16S and 28S)

will be sequenced, in part due to the availability of these sequences but because these regions have
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been shown to be particulkainformative for phylogenetic analyses in beetles (Sole & Scholtz, 2010;
Mlambo et al., 2011; 2014; 2015; Tarasov & Dimitrov, 2016). A further problem with sequence data
is the ambiguity in their alignment. Although there are a number of computer mograt willapply
algorithms for alignment, there is a level of subjectivity with for example;pgaalties accounting

for insertions or deletions in the sequence strongly influencing the final alignkhelecular results

only show gmilarities of sequece position and there would be reason whywo nucleotides at the
same site 0 u | hdve évblved independentilifearson, 2013)

As molecular techniques continue to impravad be finduned it is becoming possible to extract

DNA from ancient museunpgcimens. There have been successful extractions of DNA from extinct
animals such as the Quagga and from Egyptian munPdégoet al, 2004) The reliability of these
ancient DNA sequences have been questioned as up to a third of the amplificatiomsprodtain
consistent misincorporations. There is also an issue with laboratory contamination by exogenous
DNA. The chemical property of DNA restr&cthe survival ofthe molecule in the most favourable
conditions (low temperatures and dry conditions). diégradation of the DNA in historic specimens
variesupon the idiosyncrasies of preservation. There have been several works dealing with extracting
ancient DNA from Coleoptera with mixed results. One wdrkgmsen et al., 2009%uccessfully
extracted shortsequences from prEA00 specimenswhereas in the second, only very recent
specimens yielded any sequences. The most likely conclusion as to these leslilts the
preservation of the specimens. Tiaget insects in this work amdl small bodied beetk in the
Carabidae and Curculionidae families which naturally dry quiskering down the degradation of

the DNA. Larger insectare more problematicwith the results of extraction and sequencing of
rhinoceros beetles DNA being very poor for olggnned museum specimens (Verdugo & Drumont,
2015)

In chapter 3DNA sequences producdrbm freshly caught samples stored in ethaeatombined
and aligned with the available data frorertBankand molecular phylogenetic analysesnducted of
the partid sequences of two mitochondrial and one nuclear gdlogiing a moleculattest of the

phylogenetichypotheses inferred from the morphological phylogenetic analyses

Species oncepts

Species are one of the fundamental units of biology (Mayr, 1982heret is a great deal of debate as
to its definition éee,de Queiroz 2005. The differing concepts of species delimitation often lead to
different conclusions ofvherespecies boundaride and the actual number of speci€f.a number
of different conepts (24 diferent concepts are listed by Mign (1997))some of the maiconcepts

are discussed herelhe traditional species concept is the biological species concept of an
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interbreeding naturally reproductivmmunity that excludes other speci{@ayr, 1942). This is
however problematic for taxa that reproduce asexwity is seldom apigd strictly where there are
cases of limited interbreedin@he ecological species concept is defined as those individuals that
share the same niche or adaptxene, i.e. all of the environmental components with which
conspecific organisms interact (Van Valen, 197B)e evolutionary species concegiates that a
single lineage of ancestdiescendent populations that maintains its identity from other suchémeag
that has its own evolutionample andtendenciegSimpson, 1951)The phylogenetic concept is
defined by an irreducible grouping of organisms diagnosably distinct from other such groupings and
within which there is a parentphttern of ancestry and steent (Hennig, 1966). The monophyletic
species concept is defined by an ancestor and all of its decetlaritsy a pattern of common decent
and derived character states (Rosen, 19VB¢sedifferent conceptare all a variation on a theme
that species re separately evolving metapopulation lineages (deirQu 2007),but have been
defined by scientists from different biological enterpridesthis study, thephylogenetic species
concept of Wheeler & Platnick (20pis used,defined as the smallest aggation of populations

diagnosable by a uniqgue combination of character states.

Nomenclature andassification

The naming of species is an integral partadfonomyand within the formal naming proceskere is
a need for the preservation of alptaxonomic skils to correctly identifyand describespeciesThe
rules of nomenclature in zoology are governed byriternational Code odoological Nomenclature
(ICZN). Formal taxon descriptions require the designation of a holotype specimen, thenaimgle

bearing specimen for that taxon. Historically, species ludten been described without the clear

designation of a single specimen as holotype with a number of specimens constituting the type series.

In this case, a lectotype can be designatedxtthé name to a single specimémr specimens that

have been destoyed, a neotype can be desigmdtadugh the rules of the ICZN are complerly

some are mandatognd mustnormally be strictly adhered tayhereas others are recommendations
that are no set in stone Even with mandatory rulegases can be put forward ftition the
commissionto put aside some rule in order ittcrease nomenclatural stabilitifor example,in
instances such as APrevailing Ueamgseanbd maintained | e
despite the presence of an older available nafuethermore, the code takes into account the
likelihood of taxonomic errors made by individuals as a consequence of misidentifications; the
validity of a taxon does not chanf@ example,even when it is erroneously synonymisBaspite

the success of the binomial nomenclatural system for over 250 years, in the modern era of
phylogenetics, a new naming system has been proposedPfiyieCode provides a new set of
nomenclaturatules for the naming of clades through explicit reference to phylogémeye names

must strictly reflect clades not morphological distinctiven#ass replacing the Linnaean system with
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rankfree taxa.There have been a number of technical objectionthis Codea s fAunnecessar
(Carpenter 20033 nd fAchange for the sake of changeo ( Goc
nomenclatural decisions will be made in accordance thgtttraditional binomial systeas governed

by the ICZN

In the world of im@ct factor driven publications, taxonomic works languish near the bottom but
knowledge generated from a largeale taxonomic body of work will not only immediately benefit
those researching the group lwitl likely provide dataor evidence towards futungork in other
biological and socioeconomic disciplingdthough taxonomy is not an engser orientated science,
taxonomy finds itself poorly funded in comparison to other areas of biology and in order to garner the
vital fundingit needs taxonomy needs provide a sellable output and to generate further funding in
the field (Godfray et al., 2008)T'his enduser is often not only a curator in a museum or an ecologist
identifying their samples, but an amateur naturalist or an individiithl avpassing irrest keen on
identifying somethingthey have found in their gardeNloreover, the amateur naturalisommunity

have always and still provide an important role in taxonomy, through providing observations and

locality data as well as discovering new species.

The taxonomic monograph should in essence be a tool for bringing tqgdidembiguatingand
disseminating all the information about the group of organisms in question, especially to those who do
not have the luxury of being able to compare specimens side by side in a museum or private
collection. This includes everything from the literature todlagnostic characters that will identify a
species from its closest relative. Many old publications often consisted of either very short (one or two
sentences) or very long descriptions with terminologies which were only understandable to specialist
taxonamists working on those groups. Some publications may have included a key to the species and

occasionally figures of the habitus and/or genitalia of the species.

With the vastquantity of data in a monograph, there are suggestions that these works argel |
become interndbased,doing away with long descriptions and replaced instedttl interactive
photographic keys, barcodes as well as information on its natural history and distribution creating a
central focal point for anyone wanting to identifg@ecies in a particular group without the access to
museum  collections. Websites such as the Sphingidae Taxonomic Inventory

(http://sphingidae.myspecies.iffo and Do mi ni que hipd/acraearanarse goddc r a e a

example of how taxonomic information is disseminated to theused online. Although there is no

key in the former, there are images of the upperside, underside and genitalia as well as all the
literature assci at ed with most of the worldbés hawkmot hs
dimensionalLepidopterawith many of the characters clearly visible on the wings are conducive to

this form offietaxonomypy ( Godfr ayHeweaér, WwWO@BhERDODNGofiag,ni t ar
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2007) of all the information gathergdgether inone placeon the interneis the solution to turning the
fortunes of taxonomy around awecertain.Even withinternetbeingmore and more accessible even
in the remotest parts of theorld a hard copyor electronic reprint is still the best option for the
fieldworker to identify what they have collected in siimmages and keys facilitate identification but
what happens when a species cannot be identified from an image or does owit?k€ljis is where
thegood descriptive taxonomy important, especially when direct comparison with other specimens
of closely allied species is not readily possible.

In Chapter 4, all described taxa and previous treatments of the geafudly investigated and the
historical literature compiled and collated. The natural history and ecology of theigdimgsissed, a
checkilist of all species provided together with a key to the related genera and putative species groups.
All type specimes studiechreimaged together with their labels and this is provided in Appendix V.

In Chapter 5, one species grosfully revised, withexhaustivere-descriptions and descriptions of
both male and females of each speci#ge to word limit constrainisonly one species group is
revised in this thesis and the new taxa from only this species grodes@ibed in any detail
Diagnoses for easy identificatiare provided together with figures of adults from varying angles
(habitus, frontal and lateraljjenitalia (aedeagus and internal sac sclerites), distribution maps and a
key to the species to facilitate identificatioDespite many entomological taxonomigorks not
vouchering the specimens examined as part of their study (Packer et al., 20d&g&l examined

and their depositoriewill be provided ensuring the data can be fully advorated and verifiedr

otherwise reevaluated

The great museum collections of the world are
their foundatiorspecimens collected by the early explorers and naturalists of frentlaL¥' century.

The natural habitats at many of the localities have undergone great change as the areas have built up
from small settlements into large cities. The data from thesgnspes provide an important insight

into the historic distribution of species and how the changing world has impacted upon its extent.
There is often a problem with the accuracy of historic label data, with some specimens labelled with a
country name or @n worse a continent. These specimens aside, there are further issues with the
names of certain locations which cannot be located on any modern map. As data from a large number
of museum specimerare extracted for the distribution maps in this study, zetjaer of all African
Catharsiusspecimensiasbesn compiled and is provided in Appendix VI. This will be an important
document as it is likely the early collectors who colleatedg beetlesspecimens would not only have
collected insects but other flomnd fauna. The gazetteer therefore will be of interest to not only

entomologists but a wider scientific community.
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In conclusionWheeler(2014 371) sums up well the identity of a taxonomist #melmajor aims of

this study:

Aflf] t he f ois 1o sake ds many speciesval a dlade known as possible, to carefully
interpret and analyse the transformational history of as many of its homologous characters as
possible, to study and master all taxonomic literature of a group since 1753, to appiyaitive
names, and to ultimately build a phylogenetic classification summarising all that is known of a taxon,
then you are unquestionably a taxonomist.o

11



12



Chapter 2: Mor phological Phylogenetic Analyses

Introduction

The megadiverse dung beetle gen@atharsiusis currently represented by 89 taxa in Africa and 12
in Asia. These large nocturnal tunnelers provide important ecosystem sem@edy utilizing
mammalian dungspme specielaving evolved necrophagic tastes) arelan important model group
in ecology, biogeography and climate chanigea recent text on the African dung beetle genera,
Davis et al. (2008) state in their chapter on this genusittigineed of a revision and that there is
neither a phylogeny nor any formal species groupings for this ¢mogys.

Although there have recently been a number of phylogenetic analyses concentrating on the subfamily
Scarabaeinae at a broader genericllahere have only been a few phylogenetic analyses at species
level as part of a taxonomic revision. Most of the spdeesl phylogenies have involved genera with

a small number of species (Roggero, 2015; Genier & Moretto, 2017). The most recent pdtidoge
study of a large genus of dung beetle was the work of Cambefort & Ndriyemy (1996) on the
genusCopris. This genus contains over 200 species which are widely distributed from the Americas,
across Europe and Africa into Asia but the phylogenetalyais included 48 putative and pre

ordained species groups of only the African species.

The lack of a phylogeny and key to the specie€atharsiushas been a taxonomic impediment to
ecologists and this study will form the basis for an upcoming m@visi the Afrotropical members of

this genus. In this study, phylogenetic relationships of both the Afrotropical and Asian members of the
genus Catharsius are reconstructed using morphological characters. This is the first work to
reconstruct a comprehemsiphylogeny of a Scarabaeine genus containing over 100 species as well as

a biogeographical ancestral state reconstruction to infer where the ancestor of this genus originated.
Identification of the genu€atharsius

The genus currently contains 101 taxa and is distinguished by the combination of a pseudoepipleural
carina, mesepisternal carina and the presence of striae on the ventral surface of the protibia (Ferreira,
1960b). The genusletacatharsiusoriginally estabshed as a subgenus @&tharsius shares the first

two characters but lacks the striae on the ventral surface of the protibia (Paulian, 1939). Until recently,
Catharsiuswas included in the tribe Coprini bwias placed aicertae sedigogether with otbr

genera includingMetacatharsius due to the absence of several synapomorphic characters in the

internal sac of the aedeagus and the structure of the wing (Tarasov & Dimitrov, 2016). In the only
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complete revisional works published on the genus, Ferparéally split the genus into two by

revi sihalanastae gr oup (1960b) of 21 species and t he
in a subsequent Cadamastay (glr96ufpc )wa sT hdee fAii ned pri mar i
clypeus and the psence of a pronotal carina. The traditional classification approach of grouping
species together based mainly on variable secondary sexual characteristics such as the cephalic horn
and external shape of the aedeagus has been shown to be problematicdorgtbeetle groups such
asOnthophagug Tar asov & Sol odovni kov, 2011) . Ferreirabo
external characters and the genitalia were not examined. A more recent work (Moretto, 2008) has
informally grouped together four spe e s f r o mC. Rdamastasi rgarbosu pfi -group.0 a s u
Aside from the initial split by Ferriera into two groups, there have been no further formal attempts to

establish subdivisions within this large genus.

Previous phylogenetic analyses involvihg genusCatharsius

Over the last quarter of a century, there have been a number of morphological phylogenetic analyses
of thesulfamily Scarabaeinae of which four studiesve includedCatharsius(Montreuil, 1998 Vaz

de Mello, 2007; Bai et al., 201Tarasov & Genier2015. All these phylogenies includdéciatharsius

as part of a study into broader generic level relationships within the subf@wilyg to the nature of

these wdks, the sample sizes were small with the first three studies utilising only the type species of
the genusC. molossugLinnaeus, 1758) for the purpose of character coding and the most recent work
coding a single African species. Th&acement ofCatharsits and the relationshipwiith its sister
groupswerelargely congruenin all four studies, the general consensus beingGh#tarsiuss sister

to MetacatharsiusTwo large scale molecular phylogenies of the Scarabaeinae also recovered the two
genera asister groups (Monaghan et al., 2007; Tarasov & Dimitrov, 2016). More detail of other
molecular phylogenies that have included the genus will be discussed in the molecular phylogeny
chapter (chapter 3). In the analysis of Bai e{2008) that reconstrualea phylogeny of the Chinese

dung beetles,Catharsius was recovered as sister foopris (the genusMetacatharsiusis not
represented in China). The only phylogenetic study using either morphological characters or
molecules to have included the gel@epridaspiduswas Montreuil (1998) with the cladeatharsius

+ Copridaspidusbeing recovered as sisterNtetacatharsius

Fossil records

The integration of fossil records in the reconstruction of phylogenies has enabled estimations of
divergence times and déarevolutionary history of lineages, as well as mitigating long branch
artefacts and resolving incongruence between morphological and molecular phylogenies (Legg et al.,
2013; Thuy & Stéhr, 2016; Yamamoto & Maruyama, 2017). There are 35 fossil Scaralkaeinae
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(Tarasov et al., 2016), none of which currently belong in the géatlsarsius The generic placement

of Metacatharsius rusingaPaulian, 1976, a species described from the Early Miocene deposits of
Rusinga Island in Lake Victoria, is however unagrtdue to the poor preservation of the type
specimen with the diagnostic characters being obscured. From the original description, Paulian
mentions a prosternal carina and a curved rmesiasternal suture as the main reasons for placing this
species in ta genudMetcatharsiusalthough both these characters are preseltetacatharsiusand
Catharsius Further investigation, including the study of the type specimen is required to ascertain the
exact generic placement which is beyond the scope of this stwdfossils are included as part of
these phylogenetic analyses.

Materials and methods

Material examined

Specimens belonging t0142 taxa in total were examined in this study. The specimens studied for the
current analysis are housed mainly in the Natural History Museum, London (BMNH) and the Oxford
University Museum of Natural History (OUMNH), but other speem® from the following

institutions were also studied as part of this analysistitut Royal des Sciences Naturelles de
Belgique, Brussels, BelgiuiRSNB), JeanFrancois Josso private collection, Muzillac, France

(JFJC), Michaél Dierkens private collest, Lyon, France (MDCL)Mu s ®u m nati onal doé
Naturelle, Paris, FranddNHN), Mu s ®e Rovy al de | 6 Afri queRACentr al e
Naturhistoriches Museum, Basel, SwitzerldiNMB), National Museum of Kenya, Nairobi, Kenya

(NMK), Philippe Moretto private collection, Toulon, France (PMOGQaturalis Natuurhistorisch

Museum, LeidenNetherlanddRMNH) andMuseum flr Naturkunde, Berlin, Germa(gMHB).

Examination of specimens

All specimens thatvere examined were diginned museum spiggens. $ecimenswere cleaned for
detailed morphological study using a warm solutiorisfilled water and a few drops Bfecon 90

The aedeagusvasprepared further in order to extract tinéernal sac by soakinigp 10% Potassium
hydroxidesolutionand warning at 70°Cfor around 10 minutesOnce extracted, botlhé aedeagus

and endophallusreresoakedn glacial acetic acid for a further 10 minutes before being cleaned and
prepared in ethanol. They westored in glycerol within small capsules whialere pinned to the
specimen. Recently collected specimens were preferred when available eseth®l sac sclerites of

the endophallus can be cleared much quicker than for historic specimens. With certain species being
known solely from holotype specimermnly nondestructive examinations of the specimens were

utilised, i.e. the specimens were not disarticulated. When possible, a maximum of ten specimens were
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Figure 1. Aedeagus (Apnd the three regions of the internal sac with sclef3gsf Catharsius eteoclg€astelnau,
1840

dissected in order to study the aedeagus and internal sac. Specimens were photographed using a
Cana EOS 5D SR with Macro 100mm or MP 65mm lenses. The aedeagus and internal sac were
photographed through a Leica MS5 stereo microscope. Images weredstiagakg Helicon Focus 6.0.

Images were processed and edited using Adobe Photoshop Elements 10.

Morphological terminology

Terminology used for external beetle morphology follows Edmonds (1972), whilst the sclerites of the
internal sac follow Medina et al. (2013) and Tarasov & Génier (2015). The enldspbiLertain

genera such adigitonthophagugGénier & Moretto, 2017) has been investigated thoroughly but due

to the wildly differing sclerites of the internal sac within the Scarabaeinae, the terminology of the
Catharsiusendophallus is here outlined@he internal sac of the aedeagus is known to provide
taxonomically useful characters for differentiating between taxa at both the generic and specific
levels, although the precise functioning of these structures is poorly understood (Medina et al., 2013).
The internal sac of alCatharsiusspecies contains several sclerites in the apical and medial regions of
the internal sac (Figure 1). The apical region containsxied (A) and subaxial(SA) sclerites, the
additional inferior (AIS) sclerite, thefronto-lateral peripheral(FLP) sclerite and theuperior right

peripheral (SRP) sclerite. The medial region contains two sclerites, the lmggla copulatrix(LC)
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and a smalleauxiliary sclerite (AS). In some species, one or twaspulaeare present in the sub
basal region of the internal sac.

Character coding and outgroup taxa

The extrememorphologicalsimilarity of the closely allied species led to difficulty in coding for
characters. In general, absent/present coding was applieshiagsan independent origin of each
character state. Without knowing how the different structural configurations of a given character were
related to each other, this form of coding was considered as the most parsimonious assumption. This
was especially thease with the shape (groundplan) of the phylogenetically informative LC. The
coding of these internal sac sclerites follows several morphological dung beetle phylogenetic studies
of Tarasov & Solodovnikov, 2011, Tarasov & Génier, 2015 and Génier & Mp2th/. Despite
arguments for and against this form of coding (e.g. Meier, 1994; Pleijel, 1995, Hawkins et al., 1997;
Forey & Kitching, 2000; Brazeau, 2011), one of the advantages of absent/present coding is the
simplicity of transforming observations intocharacter matrix whilst avoiding statements regarding

the homology of states within a given character. Variable secondary sexual characters such as the
shape of the anterior margin of the clypeus and cephalic horn were coded as multistate characters.
Missing characters, such as those for the females in taxa where only males are known were coded as

i?0 and inapplicabl e&.characters were coded as i

The character matrix was constructed in Mesquite version 3.10 (Maddison & Maddison, 2009) and
included 13(characters (118 binary and 12 multistate) scored from both sexes (characters and matrix
in AppendixIl andlll respectively). 95 characters were coded from external morphology, with the
head and pronotum of the male providing most of the characters ¢(LBlamespectively). The
phylogenetically informative regions of the genitalia and endophallus provided 35 characters (see
Appendix | for the complete character matrix). Much like other genera within the Scarabaeinae, these
beetles are sexually dimorphic canthe female characters were also coded. Studies of female
characters in other groups of beetles have been shown to be phylogenetically informative (Gaiger &
Vanin, 2013).In the process of coding characters for the morphological dataset, it has become
apparent that a large number of the Afrotropical species are undescribed. Around a third of the total
number of species are yet undescribed and these will be described in the forthcoming revision. The
species are here denot e dmeely mahssgipt namesvand@ccdardingtot h e s e
the International Code on Zoological Nomenclature (ICZN), the mention of these names are not
intended as valid descriptions. Although there are also many undescribed Asian species (D. Mann,
2015, pers. comm.), thiss beyond the scope of this work and only topotypical specimens pertaining

to each species were used in this study. To allow future studies to utilise the matrix, every character

coded has been imaged (Appentfy.
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The ingroup for the analysis considtaf every species @atharsiug138taxa including undescribed
taxd and thethree genera recovered as sisteaCédharsiusin previous phylogenetic works (discussed
above), nameliMetacatharsiusCopridaspidusandCopriswere chosen as outgroups.

Phylogenetic analysis

The phyl ogenetic analysis was run in TNT versio
searcho options to find the most parsimonious t
set to hold 15000 trees, 1000 tree Hiseereconnection (TBR) replicates, saving 1000 trees per
replicate, zerdength braches collapsed. All character states were treated as unordered. In the first
analysis (analysis #1), the full character matrix was used. To test the strength of theechsaty,

a second analysis (analysis #2) was run using the same matrix excluding all the cephalic horn and
pronotal form characters -5) using the same parameters as the initial analysis. The shape and
position of the cephalic horn as well as the ctital form of the pronotum are well known to be
homoplasious (Emlen et al., 2007) but were coded as they were one of the very few characters to
distinguish between very closely allied specighird analysis (analysis #3) was run excluding two

taxa,C. calaharicusandC. mirabilis which each have very different LC ground plans (character126

and 129 respectively) as well as many unique external morphological traits, to see how the topology

of the trees would be affected. A fourth analysis (analysis #4)ran using only the characters from

the genitalia which have been phylogenetically highly informative in previous studies of Scarabaeine
dung beetles. A final analysis (analysis #5) was run using the full matrix but under implied weights,

with concavityfactork varying from 1 to 10. Bremer supports were calculated for the strict consensus

trees searching for suboptimal trees up to 8 steps longer than the shortest one using TBR swapping on
the shortest branches. The resulting trees were drawn using Win@ixon, 2002) and Figtree

version 1.3 (Rambaut, 2009).

Biogeographiand habitabasedancestral state reconstructions

The geographical data from all specimens studied (10827 specimens) was georeferenced and used to
build maps in Simplemappr (Shorthouse, 2010), with dots overlaid onto a terrestrial ecosystem map
(Olson et al., 2002) from which geographical regions werigmed based on the distribution of each
species.The African continent was separated into eight regions (Figure 2) and Asia was kept as a
single regionbroadly following the dispersalicariance analyses of Adus®ku et al. (2009)The
distribution data ad habitat type were entered into two absence/presence maitiadswere used

together with the full character matrix to carry out two independent historical biogeographical

analyses using the-Biva function of RASP (Yu et al., 2012).

18



A = West Africa (Forest)

B = West Africa (Savanna)

C = Central Africa (Savanna)
D = East Africa

E = Central Africa (Forest)

F = Central Africa (Woodland)

G = Desert
... | H= South Africa
- %1 | = Asia (ot shownon may)
O -

Figure 2. The different regions identified for the biogeographaatestral reconstruction, based on geographica
data extracted from 10127 specimens.

Results

Phylogenetic Analysis

Analysis #1 of all characters produced 7000 trees (length: 510; Rentention Index (RI): 0.826;
Consistency Index (Cl): 0.294). Analysis #2 excluding the cephalic horn and pronotal characters
produced 2000 trees (length: 340; RI: 0.861; Cl: 0.351). Ana#gisxcludingC. mirabilis and C.
calaharicusresulted in 4000 trees (length 492; RI: 0.830; Cl: 0.299). Analysis #4 of just the genitalia
characters produced 12000 trees (length 61; RI: 0.959; Cl: 0.590). Analysis #5 with concavity factor
ranging from 1 tdlO yielded consensus trees with the highest resolution. The concavity factor k=6
yielded the fewest trees (45) and the resulting majority rule (50%) tree will be used for the detailed
description of the phylogenetic results (strict consensus and majalétyrees for all analyses are
found in Appendix). 22 characters were parsimenginformative but were included as they provide
trait data. In every analysishé genusCatharsiuswas recovered as paraphyletic with regéane
outgroup Copridaspiduswhilst in Analysis #1 and #3, the genhietacatharsiuswvas additionally

recovered as an ingroup. In Analysis #2, #4 and #5, five distinct groups consisting of the same taxa
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were recovered with the exception of the placemer@.afalaharicuswhich differed inAnalysis #2.

The Catharsius+ Copridaspidusclade was supported by three Amsmoplasious synapomorphies
(88:1, 96:1, 97:1). The five groups recovered within this clade suggest the subdivision of the genus
into species groups, here named @atharsiuseteoclesgroup (Clade A), th&atharsiussesostris

group (Clade B), th€atharsiusmolossugyroup (Clade C) the C. pitheciws group(Clade D) and the

C. tricornutus group (Clade E),each species group taking the name of the oldest available species
name inits group. Each species group is discussed in detail below.

1. TheCatharsiuseteoclespecieggroup(Clade A: Figure 3)

— Copris

10 18 20 28 54 57 71 72 117
- -0-0-0-8-0— Metacatharsius
410110000

Catharsius brittoni

Catharsius brutus

22| HMTHET

Copridaspidus peregrinus

Catharsius gamerae sp nov

Catharsius omoensis

Catharsius pandion
Catharsius longiceps
Catharsius pallas

—— Catharsius aegeus

Catharsius upembanus

Catharsius conradsi sp nov
o
o4 7 4

Catharsius melancholicus
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Catharsius luluensis

Catharsius alpheus
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Catharsius orami sp nov
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Figure 3. Phylogeny of theC. eteoclegroup obtained from parsimony analysis #5 under implied weighki®) (vith
mapped synapomorphies.

This species group is represented by 18 taxa (Figure 3) and supported by thhesmoptasious
synapomorphies: the pointed ventral clypeal toothQjl&he presence of the scutellum (68:4),
character which is also present in some other dung beetle gener@Hherigonitiy and the unique

shape of the LC (108:1). This clade was recovered in every analysis with Bremer support of 3 in each
of the anases. The outgroup gen@opridaspidusvas always recovered in this clade. Although this
group was not completely resolved, two distinct clades were recovered in every study. Clade A

consists ofC. upembanus C. conradsisp. nov. ands supported by a single ndévomoplasious

20



synapomorphy: the undulating base of the LC (110:1). CladeoAsists ofC. melancholicus- C.
luluensis and supported by a single rbomoplasious synapomorphy: the projection on the
prosternum (58:1). Two furén clades were recovered in analysis #5 consisting. @fipheus+ C.
oramisp. nov. (Clade 4 andC. eteocles C. creonsp. nov. +C. erechtheugClade A). In analysis

#1 and #3, a clade consisting@f brutus+ Copridaspidust C. omoensis C garnera sp. nov. was
recovered with Bremer support of 2, but this clade was recovered as a polytomy in analgsis #5.
brittoni was recovered as the most basal of this group. This species group comprises only African taxa
and many species in this group are knawrfeed on carrion (Genier, 2017). They are distributed
widely through the drier woodland and savannah habitats with the majority of the species being found
in eastern, central and southern Africa with only one speCiesteoclesbeing found in West Aifca.

2. TheCatharsiussesostrispeciegyroup(Clade B: Figure 4)
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Figure 4. Phylogeny of theC. sesostis group obtained from parsimony analysis #5 under implied weighitir®®) {vith
mapped synapomorphies.
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This species group igepresented by 23 species and supported by fourhaomplasious
synapomorphies: a rounded apex of the parameres (80:1), large lateral excavation along the length of
the parameres (85:1), the AS fuse to the LC (87:1) and the unigue shape of the LC Tti6dade

was recovered with Bremer support of 4 in analysis #4. All members of this grouphbguesence

of an internal apical spur on the protilmimale specimens, a character which is also present in the
genusMetacatharsius C. corpulentussp. nov. is recovered as most basal in this group. Again,
although not fully resolved, four clades were consistently recovered in this clade. ¢laatesBts of

a polytomy ofC. sesostris+ C. pyladest C. dejeanisp. nov. +C. angolensisp. nov. recovereth
analyses #3 (with Bremer support of 1) and #5. Cladec@hsists of C. congolensis+ C.
pseudocongolensifecovered in every analysis with Bremer support of 1) @ndycaon+ C.
pseudolycaont C. daleyaesp. nov. (also recovered in every analysishvremer support of 1).
Clade B consists ofC. approximang C. semiramisp.nov. +C. balubanust C. geiserisp. nov. and

a polytomy ofC. belus+ C. aristophanoussp. nov. +C. montreuilisp. nov. (this polytomy is also
recovered in every analysis wiBremer support of 1)This speciegroup ontains solely African

species that feed on a wide range of dung and is found throughout forested and open habitats.

3. TheCatharsiusmolossuspeciegroup(Clade C: Figure 5)

This species group iepresented by 36 species supported by twehmrnoplasious synapomorphies:

the sclerotised region of the FLP fused only medially (89:1) and the tridentate clypeal carina of the
female (116:2). The mixed African/Asian Clade €upported by a single ndromoplasious
synapomorphy (102:1) consists Gf sagax+ C. platynotus+ C. gibbicollis + C. chinaiand was
recovered as the most basal group in analysis #5. The clade was recovered with Bremer support of 1
in analyses #1 and #3, whilgt gibbicollis+ C. chinai was recovered in every analysis with Bremer
supports of 3 in analyses #1 and #2 and 2 in analysis #3. The African Glammngists ofC.
gorilloides + C. gorilla + C. leosp. nov. (recovered in every analysis with Bremer support of.1),
rhinoceros C. dominus sp. now C. dux+ C. duciformisandC. spectaibilis+ C. satyrust+ C. hertli
(recovered in analysis #1 with Bremer support of 1). The Asian Clader@ists ofC. granulatust+

C. aethiops+ C. molossus- C. renaudpauliani+ C. dayacugecovered with Bremer support of 1 in
analyses #1 and #3. The African CladecOnsists ofC. adamastarC. ulysses- C. telemachusp.

nov. + C. thersandesp. nov. andC. bradshawi+ C. achates+ C. polynicesThe clade C. achates +

C. polynices was rewvered with Bremer supports of 1 in analysis #2 and 2 in analysis #3. The mixed
African/Asian Clade gconsists ofC. mirabilis C. princeps C. platycerust+ C. genierj C. severini

and C. platypus+ C. heros+ C. lepineyi+ C. karlwerneri This clade is @covered with Bremer

support of 2 in analysis #2.
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Figure 5. Phylogeny of theC. molossis group obtained from parsimony analysis #5 under implied weightir®) (vith

mapped synapomorphies.

WhenC. mirabilisis excluded (analysis #3), the Bremer support for the other members of the clade is
4. The cladeC. platypust C. heros+ C. lepineyi+ C. karlwerneriis supported by four unambiguous
synapormophies: the lateral clypeal margin with upward pointing tooth (12:1), the broad and

expanded first metatarsal segment (77:1), the bilobed and emarginate LC (100:1) and the presence of

23



the raised angled clypeal shien the female (115:1). The clade was recovered in every analysis with

strong Bremer supports (5 in analysis #1, 6 in analysis #2 and 7 in analy<s j®ieli, is recovered

most basally in Clade CThis specieggroup containdoth African and Asiarspecies including the

type species of the genus, molossusin general, all of the species in this group are large bodied and

with the exception ofC. mirabilis and the Asian species, this group contains all of the species

del i mited by CFldamastwmi r g¢ar cawsp .t hTeh efi sank @ apeear toifeaed c | ad e
solely on large monogastric herbivore dung and especially elephant dung. The majority of species are
found in woodland and dry open habitats but a few species are found in forested Hapéeitss

within this group are powerful fliers and a number of species are very widely distributed.

4. TheCatharsiuspitheciusspecieggroup (CladeéD: Figure §

This species group is represented by 42 speeied supported by one ndmmoplasious
synapomorphy: the sclerotised region of the FLP fused along its whole length (®0c&)aharicus

is recovered as the most basal in this group. This taxon was recovered as basalathahsius
molossugroup in Aralysis #2 but basal to tt@atharsius pitheciugroup in Analysis #4 and #5. The
following six clades are supported by two Aommoplasious synapomorphies: the presence of the left
raspula (93:1) and the unique shape of the LC (111:1). The CladerBiss of the AfricanC.
jacksoni+ C. afarensisp. nov. and the Asia@. quadridentatus- C. javanust+ C. birmanensis- C.
capucinust C. pithecius This clade is recovered with Bremer support of 1 in analyses #1, whilst the
Asian clade is recovered with Bremsupports of 1 in analyses #1 and #3 and 2 in analysis #2. Clade
D, consists ofC. marcellis and C. phidias+ C. africanus(the latter two taxa recovered in every
analysis with Bremer supports of 1 in analyses #1 and #3 and 2 in analysis #2). £tadsifls of

C. biconifer + C. platicornis + C. takanoi + C. mulanjeensist C. pseudoplaticorniswvhich is
recovered in analysis #2 with Bremer support of 1. Clagedbsists ofC. gordonisp. nov. +C.
vitulus + C. fastidiosus+ C. kenyensisp. nov. +C. garambae CladeDs consists ofC. punctatusC.

haafi + C. petrieisp. nov. andC. morettoi+ C. coptorhinaformist C. tridens(the latter two taxa
recovered in every analysis with Bremer support of 1). Clagleobsists ofC. pseudovitulusC.
mannisp. nov., C. somalicus+ C. barclayisp. nov. andC. laticeps+ C. scopast+ C. praxitelessp.

nov.. C. camillusis recovered basally to these six groups. All of the African taxa are found in open
woodland and grassland habitats with the majority of speadigsibuted in eastern, central and

southern Africa.
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Figure 6. Phylogeny of theC. pithecius group obtained from parsimony analysis #5 under implied weighti@) (vith
mapped synapomorphies.

5. TheCatharsiugricornutusspeciegyroup(Clade E: Figure 7)

This species group is represented by 27 species supported by tmomoplasious synapomorphies:
the notch on the lateral margin of the FLP (92:1) and the unique shape of the LC (103:1). This clade

was recovered in every analysis with Bremer support Bbdr further distinct clades were recovered.
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Figure 7. Phylogeny of theC. tricornutus group obtained from parsimony analysis #5 under implied weighti®) (vith
mapped synapomorphies.

The most basal Clade, Evhich consists ofC. haroldisp. nov. +C. harveyisp. nov. +C. machadoi

was recovered in every analysis with Bremer support of 4 in analyses #1 and #3 and 3 in analysis #2.
Clade E consists of Cneptunust C. oryxwhich was reovered in analysis #2 with Bremer support

of 1. Clade B consists ofC. littoralis sp. nov. +C. ferreiraesp. nov. +C. tricornutus+ C. kipengere

sp. nov. andC. smithisp. nov. +C. bicornutus+ C. jossoisp. nov. +C. folicornis+ C. dubius+ C.
stricticornis. C. littoralis sp. nov. +C. ferreiraesp. nov. was recovered with Bremer supports of 1 in
analyses #1 and #3, whilst tricornutus+ C. kipengeresp. nov. was recovered with Bremer support

of 1 in analysis #2. Clade;Eonsists ofC. shimbanusp. nov. basallyC. walterisp. nov.+ C. kolbei

+ C. stuhlmanniC. crassicornist C. cassiust C. latifossaandC. jupiter sp. nov. +C. ugandicust

C. furcillatus+ C. plutosp. nov.. This clade is recovered with Bremer support of 1 in analys. #2.
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jupiter sp. nov. +C. ugandicust C. furcillatus+ C. plutosp. nov. is recovered in all analyses with
Bremer support of 2. This species group contains solely African species that are distributed
throughout woodland and grassland habitats. The majorityeaépecies are found in eastern, central
and southern Africa with just one speci€s crassicornisbeing found in West Africa.

Biogeographi@and habitabasedanalyss

The ancestral state reconstruction suggests that the @atharsiushas an African origin. Most
species were found to be distributed in only one region although 20 taxa were found across two
regions. No taxa are found in both Africa and Asia. The optimal distribution at most of the nodes gave
a probability (p) value scadeto 100.00. There were however 35 nodes which gave equally probable
alternative hypotheses. From this analysis, it is hypothesized that the woodlands ofscertiral
Africa (Region F) was the origin @atharsius Based on data from museum specimens, dhea is

one of the most diverse in terms of the number of species and major lineages found there. The
analysis has shown that many dispersal (100) rather than vicariance (62) events are responsible for the
current distribution ofCatharsius(Figures 811). Furthermore, the highest number of dispersal events
appears to have occurred from Region F into Region D (15), whilst 43 and 21 speciation events
occurred within Region F and Region D respectively. It appears Asia has been colonised
independently fouritnes, once by the ancestor@©f sagaxC. granulatusC. platypus(Figure 9) and

C. quadridentatugFigure 10). Only species from two of the five groups @emolossusand C.
pitheciusgroups) have successfully colonised Asia. The ancestral statetractioa of the habitat
preference suggests that the small proportion of species found in tropical forest environments (22
taxa) colonised from open savanna and woodland habitats into forested habitats. Only species from
three out of the five species grauftheC. sesostrisC. molossusand C. pitheciusgroups), have

successfully colonised forested habitats (Figure 12).
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Figure 8. A biogeographical ancestral state recamdion of the genu€atharsius The inferred ancestral distributic
(colour key on rightshown in pie chart format each node. The probability (p) of ancestral rangasashown at eac
node.TheC. eteocleandC. sesostrigroups are figured here. The ancestdCatharsiusoriginated in Region F (Nod&).
Refer bak to Figure 2 for geographical areas.
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Figure 9. A biogeographical ancestral state recamdion of the genu€atharsius The inferred ancestral distributic
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Figure 10. A biogeographical ancestral state recamdton of the genu€atharsius The inferred ancestral distributic
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(A) Catharsius jacksoni

(A) Catharsius afarensis sp nov
(B) Catharsius quadridentatus
(B) Catharsius javanus

(B) Catharsius birmanensis

(B) Catharsius capucinus

(B) Catharsius pithecius

(A) Catharsius marcellus

(A) Catharsius phidias

(A) Catharsius africanus

(A) Catharsius biconifer

(A) Catharsius platicornis

(A) Catharsius takanoi

(A) Catharsius mulanjeensis

(A) Catharsius pseudoplaticornis
(A) Catharsius gordoni sp nov
(A) Catharsius guineensis

(A) Catharsius vitulus

(A) Catharsius kenyensis sp nov
(A) Catharsius garambae

(A) Catharsius punctatus

(A) Catharsius petriei sp nov
(A) Catharsius haafi

(A) Catharsius morettoi

(A) Catharsius coptorhinaformis
(A) Catharsius tridens

(A) Catharsius pseudovitulus
(A) Catharsius somalicus

(A) Catharsius barclayi sp nov
(A) Catharsius manni sp nov
(A) Catharsius laticeps

(A) Catharsius praxiteles sp nov

(A) Catharsius scopas

(A) Catharsius corpulentus sp nov
(A) Catharsius sesostris

(A) Catharsius pylades

(A) Catharsius dejeani sp nov

(A) Catharsius angolensis sp nov
(A) Catharsius manica sp nov

(B) Catharsius lewisi sp nov

(A) Catharsius carpenteri sp nov
(A) Catharsius kivuensis sp nov
(A) Catharsius fisheri sp nov

(A) Catharsius wilkinsoni sp nov
(B) Catharsius congolensis

(A) Catharsius pseudocongolensis
(B) Catharsius lycaon

(A) Catharsius pseudolycaon

(A) Catharsius daleyae sp nov

(B) Catharsius approximans

(A) Catharsius semiramis sp nov
(A) Catharsius balubanus

(B) Catharsius geiseri sp nov

(B) Catharsius belus

(B) Catharsius aritophanousi sp nov

(B) Catharsius montreuili sp nov



Discussion and taxonomic implications

This study presents the first attempt to establish the phylogenetic relationships within the genus
Catharsiusand in so doing, reconstruct a phylogeny for a rrdigarse genus of Scarabaeinae
containing nearly 140 species. The gefagharsiushas been shown to be paraphyletic with regard

the genuCopridaspidugn every analysis which raises questiangr the validity ofCopridaspidus

This will be investigated further in the subsequent chapter. The phylogenetic analysis suggests the
genus can be confidently split into five distinct
each analysis we poorly resolved whilst the resolution of the Majority Rule (50%) consensus trees
were better. The low CI as well as the differing topology in all analyses is likely down to the inclusion

of conflicting characters as well as unstable taxa in the maawsicg instability. The slightly
improved CI score in analysis #2 which excluded characters of the cephalic and pronotal armature
suggests that these characters introduce homoplasy. The strict consensus of analysis #3 excluding two
taxa was better resolvéidian the other analyses but this was contrary to the aims of the study which is

to reconstruct a phylogeny for all the ta¥de phylogeny was well resolved although a number of
poytomies were recovered in each group which is likely owing to the limibedbdte external
characters and the low taxa to character ratle generally weak Bremer Supports may also be

owing to the low character to taxa ratio with very few synapomorphies supporting each clade.

The highest CI score obtained was in analysis #&dbgust on the genitalia characters supporting the
results of many of the most recent works dealing with dung beetle phylogenetics that the aedeagus
and internal sac sclerites are phylogenetically informative. This was also the case in this study with
seeral characters of the internal safdche aedeagus, namely the FLP and LC being phylogenetically
informative within this genusBoth the monophyly of the genus and all species groups were
supported by these sclerites and in some cases were the only gmausbsynapomorphy supporting

the group. In order to take a more robust approach to the analysis of the shapes of the sclerites the use
of geometric morphometric analyses may be a better way of coding shapes such as Ahe LC.
combined approach using geonmetmorphometrics as part of a phylogenetic reconstruction has
yielded informative results in other dung beetle genera (Roggero et al. 2016; 2017). Further
examination of the mouthparts, epipharynx and the wings may provide additional characters but with
certain taxa known from only a single holotype specimen and the need for destructive sampling to

view these characters, these were not included in this present study.

The results from the biogeographical ancestral state reconstruction stiggésatharsiushasan

African origin and more specifically the woodlands to the south of the Congo basin. Just under half
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of the worldés Scarabaeine fauna is found in
dung beetle genera have a similar rdisition to that ofCatharsius i.e. with the major lineages in
Africa and a limited number of taxa in Asia (eHgliocopris Onitis, Liatongus Digitonthophaguys

The woodlands and grasslands south of the Congo have a rich Scarabaeine fauna (W3lt@nd1978
like Catharsius another dung beetle geniBiastellopalpusalso has its origins in this region (Josso,

MS in prep.). A number of previous studies have suggested that dung beetles originated in the
grasslands of Africa (Halfter & Matthews, 1966; S&I&choltz, 2010) and this also appears to be the
case inCatharsius Just over 15% ofatharsiusspecies are forest specialists, the majority of these
being Asian taxa. Only a very small proportion of dung beetle species have colonised tropical forest
halitatsin Africa, a pattern that is contrary to that of dung beetle distribution in other tropical regions
(Cambefort & Walter, 1991). None of the forest specidlistharsiusspecies have necrophagic
feeding habits unlike the lardgmdied South American fest species such &oprophanaeusnd
Deltochilumwhich are predominantly or exclusively necrophagic (Gill, 1991; Edmonds & Zidek,
2009).

In chapter 3, a phylogeny of a smaller subset of species using molecular data is reconstructed. The
level of congruace in the topology of the trees between the morphological and molecular analyses as

well as the species groupings and taxonomic implications will be discussed.
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Chapter 3: Molecular Phylogenetic Analyses

Introduction

There have been a number of studies that have utilised molecular data to resolve taxonomic issues at
the genus level in the family Scarabaeidae. A recent phylogeny of the charismatic rhinoceros beetle
gents Dynastegsubfamily Scarabaeinae) revealed that many of the taxa synonymised as island forms
were in fact good species (Huang, 2017). A study of the chafer g@orenocephalugsubfamily
Cetoniinae) on the other hand revealed that too many taxa, trasediable secondary characteristics

such as colour, had been described and a number of new synonymies were proposed (Lee et al.,
2015).

Only a handful of molecular phylogenies of Scarabaeine dung beetle genera exist, targeting between
two and four genegegions (Mlambo et al., 2011; Sebastian et al., 2014; Roggero et al., 2017,
Maldaner et al., 2018). All of the genera dealt with in these works contain only a small number of
species and in spite of this, complete taxon sampling was not possible owihdikelgsto the
unavailability of fresh material for sequencing. DNA extraction and sequencing of older, pinned
scarab beetles has been shown to be problematic (Verdugo & Drumont, 2015) and in order to obtain

freshCatharsiusspecimens for this study, falork was undertaken in Zambia and Sierra Leone.

In this chapter, molecular datae used to reconstruct a phylogeny of a small subset of the genus

Catharsiugo test the relationships recovered in the morphological phylogeny in the previous chapter.
Previous molecular phylogenetic analyses involving the g€atisarsius

Two molecular phylogenies of the subfamily Scarabaeinae have included theCg¢haisiusas part

of a broader study into the tribal and generic relationships within the subfamilgtHrphylogenies,

the results were identical. The earliest work was that of Monaghan et al. (2007) targeting one nuclear
(28SD3) and two mitochondrial (COl and3) gene regions of worldwide dung beetles where
Catharsius(4 species sampled) was recovered as sistbtetacatharsiuq2 species sampled). The

most recent and comprehensive work to date by Tarasov and Dimitrov (2016) targeted eight gene
regions whereCatharsiuswas again recovered as sisterMetacatharsiusin a stronglysupported

clade. Mlambo et al. (2015) also includédtharsiusin their phylogeny of Afrotropical dung beetle
genera but on searching the GenBank accession numbers given in theatmrpliall of the taxa
identified asCatharsiusin the phylogeny have since beenidentified asCopris species and

therefore noCatharsiussequences were actually included in their analyses. The results from the
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morphological phylogeny in chapter 2 segg that Catharsius is paraphyletic with regard
Copridaspidusand the latter genus is here sequenced for the first time.

Materials and methods

Taxon sampling

Previous sequencing efforts of Afrotropidaatharsiusis limited to the work of Monaghan et. a

(2007) who provided cytochrome oxidase subunit | (COI), 16S rRNA and 28S domain 3 rRNA
sequences for three Afrotropical species and one Asian species (Table 1). A total of 44 ingroup taxa
were sent away for extraction and sequencing together with mhe theee outgroup taxa used in the
morphological phylogenyQopris, Copridaspidusand Metacatharsius However this current study

has added only four COI, five 16S and ten 28SD3 sequences of Afrotropical Catharsius. The genus
Copridaspidusvas here successfully sequenced for the first time (Table 2). All specimens used in this
study were preserved in 990% ethanol and the most recently collected individuals were selected.
Voucher specimens were pinned and dried, labelled with vouchegndésin and stored in the
collections of the Natural History Museum, London (BMNH) and Oxford University Museum of
Natural History, Oxford (OUMNH). The voucher specimens from the Monaghan et al. study could
not be located in the BMNH and although the nootetare for two of the taxa is now different, the

identifications of these species are likely to be correct.

DNA extraction, amplification and sequencing

Leg samples from each specimen were sent to a commercial laboratory for DNA extraction,
amplification and sequencind.he samples were extracted using a hybrid CTAB/Qiagen protocol to
remove as many potential PCR inhibitors as possible. The femurs were removed from the samples
provided, bisected witta clean scalpel blade, and digested for a minimum ofa$s before
processing. For the PCRs, an initial pass was made using 16S primers and a Promega GoTag PCR
mix, then a subset of samples used to optimise the PCRs, looking at various combinations of
commercial chemistry (Promega GoTdgBioline BioTaq / Qiagen Tag DNA Polymerase),
annealingemperature and Mggtoncentration, in an attempt to find the best variant for each primer
set.tParti al gene sequences were amplified followin
AJerryo for C104), 16Sar/h68hr forel6S (@irhon et al., 1994) and D3a/D3b for
28Sd3 (Nunn et al.,, 1996Any successful amplifications were sequenced and analysed using the
Sequencher program, with any readable results put through a BLAST search to check their identit
against GenBanlll of the samplesventthrough at least one round of PCR for each of the primer

sets, with some additionally tested using alternate primer variations.
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Species Voucher COl 16S 28SD3 Country
Copris amyntoKlug, 1855 BMNH679777 | AY131858 | AY131491 | AY131683 | South Africa
Catharsius calaharicukolbe, 1893 BMNH679771 | AY131852 | AY131485 | AY131677 | South Africa
Catharsius molossyginnaeus, 1758) BMNH679772 | AY131853 | AY131486 | AY131678 | Indonesia
Catharsius pyladeRéringuey, 1901 BMNH679774 | AY131855 | AY131488 | AY131680 | South Africa
Catharsius vitulu8oheman, 1857 BMNH 679773 | AY131854 | AY131487 | AY131679 | South Africa

Table 1.Partial gene sequences of all known African speci€atfiarsiusused in this study together with one Asian taxon ¢
an outgroup taxon together with their voucher numbers, GenBank accession numbers and country of origin. All sequen
table refer to the work of Monaghan et al. 200@tharsius pylades accesioned in GenBank &S. sesostriandC. vitulusas
C. philus

Species Voucher Country Coll. date | Coll. technique COl | 16S | 28S
Copridaspidus peregrinuHarold, 1878) BMHTO003 | Zambia Dec 2017 | General collection X X X
Metacatharsius troglodyte@Boheman,1857) | BMHT004 | Mozambique| Jan 2018 | Dung pitfall trap X X X
Catharsius hero88oheman, 1860 BMHTO005 | Mozambique| Nov 2017 | At light X
Catharsius obtusicorniBoheman, 1857 BMHTO006 | Zambia Dec 2013 | General collection

Catharsius achatelivier, 1789) BMHTO0O07 | Senegal Jul 2009 Dung pitfall trap

Catharsius bradshawiansberge, 1887 BMHTO008 | Zambia Nov 2013 | Dung pitfall trap

Catharsius gibbicollisGerstaecker, 1884 BMHTO009 | Tanzania Apr 2012 | Atlight

Catharsius gorilla(Thomson, 1858) BMHTO010 | Gabon Jun 2016 | Dung pitfall trap

Catharsius lecsp. nov. BMHTO11 | Ivory Coast | May 2017 | At light X X
Catharsius rhinoceroKlug, 1855) BMHTO012 | Tanzania Dec 2012 | General collection

Catharsius juheldosso, 2011 BMHTO013 | Zambia May 2015 | Dung pitfalltrap

Catharsius duMarold, 1878 BMHTO014 | Zambia Nov 2013 | Dung pitfall trap

Catharsius duciformigerriera, 1959 BMHTO015 | Zambia Nov 2016 | Dung pitfall trap

Catharsius satyru&olbe, 1893 BMHTO016 | Zambia Dec 2013 | Dung pitfall trap

Catharsius takanoiloss02018 BMHTO017 | Zambia Nov 2016 | At light X
Catharsius biconifeFelsche, 1907 BMHTO018 | Zambia May 2015 | Dung pitfall trap

Catharsius laticep8oheman, 1857 BMHTO019 | Zambia Dec 2016 | Dung pitfall trap

Catharsius phidiagOlivier, 1789) BMHTO020 | Senegal Jul 2009 Dung pitfall trap

Catharsius stricticornislosso2018 BMHTO021 | Zambia Jan 2017 | Dung pitfall trap X X
Catharsius smithisp. nov. BMHTO022 | Zambia Dec 2017 | At light X X X
Catharsius crassicorni§illet, 1911 BMHTO023 | Ivory Coast | Jul 2015 Dung pitfall trap

Catharsius dubiuféringuey, 1901 BMHTO024 | Zambia Apr 2014 | Dung pitfall trap

Catharsius tricornutus(De Geer, 1778) BMHTO025 | Mozambique| Jun 2017 | At light X X
Catharsius haroldsp. nov. BMHTO026 | Mozambique| Dec 2016 | Dung pitfall trap

Catharsius harveysp. nov. BMHTO027 | Zambia Nov 2013 | At light

Catharsius machaddterreira, 1960 BMHTO028 | Zambia Dec 2014 | At light

Catharsius geisersp. hov BMHTO029 | Ivory Coast | Dec 2017 | Dung pitfall trap

Catharsius pseudolycadrerreira, 1960 BMHTO30 | Ivory Coast | Jul 2015 Dung pitfall trap

Catharsius aristophanousp. nov. BMHTO31 | Ivory Coast | Apr 2017 | Dung pitfall trap

Catharsius pyladeRéringuey, 1901 BMHTO032 | Zambia Oct 2012 | At light

Catharsiuscorpulentussp. nov. BMHTO033 | Zambia Dec 2013 | General collection

Catharsius fishersp. nov. BMHTO034 | Zambia Oct 2013 | Dung pitfall trap

Catharsius balubanuKolbe, 1893 BMHTO035 | Zambia Nov 2017 | Dung pitfall trap X X X
Catharsius lewissp. nov. BMHTO36 | Sierra Leone| June 2016 | Dung pitfall trap

Catharsius lycaorKolbe, 1893 BMHTO037 | Cameroon Mar 2018 | Dung pitfall trap X
Catharsius upembanierreira, 1962 BMHTO038 | Zambia Dec 2013 | Dung pitfall trap

Catharsius brutusiarold, 1880 BMHTO039 | Kenya Oct 2012 | General collection

Catharsius pandiorHarold, 1870 BMHTO040 | Mozambique| Dec 2017 | General collection X X
Catharsius luluensiferreira, 1960 BMHTO041 | Zambia Nov 2013 | Dung pitfall trap

Catharsius eteoclefCastelnau, 1840) BMHTO042 | Ivory Coast | Jun 2016 | General collection X
Catharsius aegeuSénier, 2017 BMHTO043 | Zambia Oct 2013 | At light

Catharsius pallagsénier, 2017 BMHTO044 | Zambia Oct 2013 | Dung pitfall trap

Catharsius oramsp. nov. BMHTO045 | Zambia Oct 2013 | Generakollection

Catharsius renaudpauliafchi & Kon, 1996 | OUHTO001 | Borneo Oct 2013 | Dung pitfall trap

Catharsius dayacukansberge, 1886 OUHTO002 | Borneo Mar 2011 | Dung pitfall trap

Catharsius birmanensisansberge, 1874 OUHTO003 | Thailand Oct 1999 | General collection

Table 2. The two outgroup and 44 ingroup taxa sampled in this study, together with voucher numbers, country of origin,
collection and collection technique. Taxa where DNA was successfully extracted and sequenced are highlighted in blue.
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Phylogenetic argses

The verified sequences were aligned using MUSCLE in MEGA version X (Kumar et al., 2018) and
genetic distances wer e-paamdtec moda (Kimwura, 1080). Rhylog&ketimu r a 6 <
tree searches were performed using Bayesian Inference NBbjimum Likelihood (ML) and
Parsimony analysis (PA). Due to the incomplete species sampling for the three gene regions, four
different datasets were analysed:

1. COI sequences only (~820bp) representing 7 African and 1 Asiirarsiusand three outgroup

taxa.

2. 16S sequences only (~450bp) representing 7 African and 1 @aidarsiusand three outgroup

taxa.

3. 28SD3 sequences only (~660bp) from 13 African and 1 AS#harsiusand three outgroup taxa.

4. concatenated COI, 16S and 28SD3 sequences (pfiP36presenting 5 African and 1 Asian
Catharsiusand three outgroup taxa.

Bl analyses were performed using MrBayes version 3.2.5 (Ronquist et al., 2012). Metopplid

Markov chain Monte Carlo (MCMC) analyses were run with four chains (one coldhesellieated)

for 5,000,000 generations sampling every 100 generations, discarding the first 25%-ias Bhen

two runs converged with the standard deviation of split frequencies below 0.01. ML analyses were
performed using MEGA version X, the model paetens independently optimized for each dataset
using the Bayesian Information Criterion (Dataset 1: LG+G+l; Dataset 2: T92+G; Dataset 3: JC+G+l;
Dataset 4: GTR+G+I). Initial trees for the heuristic search were obtained by applying Nelghbor

and BioNJ #gorithms. PA analyses were performed usiigT version 1.1 (Goloboff et al., 2003)
using the Atraditional searcho options to find
parameters: memory set to hold 10000 trees, 1000 tree bisestimmetion (TBR) replicates,

saving 1000 trees per replicate, z@ngth braches collapsed. Support for clades was evaluated for Bl
using posterior probabilities, ML using ngarametric bootstrapping with 1000 replicates and PA
using Bremer supports searchiiog suboptimal trees up to 10 steps longer than the shortest one using
TBR swapping on the shortest branches. Pairwise genetic distances were calculated for each of the

gene regions. Trees were visualised in Figtree version 1.4.3 (Rambaut, 2012).

Results

Analysis 1: COIl only

The dataset consisted of 257 variable sites of which 164 were parsimony informative. The

phylogenetic inferences based on Bl, ML and PA recovered similar topologies (Fig. 1 for ML tree).
The PA analysis retained 1 tree (length: 568nsistency Index (Cl): 0.602; Retention Index (RI):
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0.404). Catharsiusis recovered as paraphyletic with regard the putative outg@upridaspidus
(Clade A) with strong Bremer, bootstrap and posterior probability values (10/94/100). This
monophyletic goup consisted of four clade§opridaspidus+ C. pandion(Clade B) recovered
basally toC. vitulus+ C. smithi(Clade C),C. pyladest C. balubanugClade D) ancC. calaharicust

C. molossus C. leo(Clade E). All of the groups were recovered with strpogterior probability
(>88). The interspecific divergences of taxa within Clade A were variable ranging from12 &%.

The distances between the Clade A taxa and the two outgroup taxa ranged froir 611484 Table

3).

Analysis 2: 16S only

The datasetonsisted of 102 variable sites of which 53 were parsimony informative. The phylogenetic
inferences based on BI, ML and PA recovered similar topologies (Fig. 2 for ML tree). The PA
analysis retained 3 trees (length: 156; ClI: 0.782; RI: 0.8D&pridaspids is recovered as sister to
Catharsius(Clade A) with strong Bremer, bootstrap and posterior probability values (10/100/100).
Copridaspidugs recovered basally to two clades, Clade B consisting afidlossusandC. pyladest

C. balubanusind Clade C comsing of C. vitulus+ C. calaharicusandC. smithi+ C. stricticornis+

C. tricornutus Both Clade B and C have strong posterior probablility values (84 and 97 resepctively)
as well as moderately strong bootstrap values (51 and 60). The interspecifgpeddes of taxa
within Clade A ranged from 0.20%8.4%. The distances between the Clade A taxa and the two

outgroup taxa ranged from 10.83%8.5% (Table 4).

Analysis 3: 28SD3 only

The dataset consisted of 46 variable sites of which 22 were parsimony informative. The phylogenetic
inferences based on BI, ML and PA recovered similar topologies (Fig. 3 for ML tree). The PA
analysis retained 1 tree (length: 76; Cl: 0.750; RI: 0.6@4&)harsiusis recovered as paraphyletic

with regard the outgrou@opridaspidugClade A) with strong posterior probability values (99). The
polytomy of Copridaspidus+ C. pandionand C. eteoclesare recovered basally, to three well
supported clades, Clade Brsisting ofC. herosandC. molossus- C. leo(1/70/90),Clade Cof C.
pyladesand C. balubanus+ C. lycaon(2/48/83) and Clade D of. vitulus+ C. takanoiand a
polytomy of C. calaharicusC. stricticornis C. smithiandC. tricornutus(2/64/99). The interspecific
divergences of taxa within Clade A ranged fromi @%%. The distances between the Clade A taxa

and the two outgroup taxa ranged from 2(@%% (Table 5).
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Figure 1. Maximum Likelihood tree ofCatharsiusbased on dataset 1: COIl sequences only. Numbers above bra
indicate Bremer support, bootstrap values and posterior probabilfietative species groups as recovered in
morphological phylogengrehighlighted in blue.
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Figure 2. Maximum Likelihood tree oCatharsiusbased on dataset 2: 16S sequences only. Numbers above bre
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Figure 3. Maximum Likelihood tree o€atharsiushased on dataset 3: 28SD3 sequences only. Numbers above br:
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C. vitulus 0.149 | 0.135 | 0.109 | 0.125
C. smithi 0.134 | 0.134 | 0.106 | 0.118 | 0.092
C. pylades 0.138 | 0.138 | 0.104 | 0.118 | 0.118 | 0.097
C. balubanus 0.153 | 0.142 | 0.107 | 0.123 | 0.122 | 0.110 | 0.055
C. molossus 0.161 | 0.132 | 0.115 | 0.129 | 0.118 | 0.117 | 0.122 | 0.130
C. leo 0.156 | 0.138 | 0.124 | 0.123 | 0.120 | 0.121 | 0.114 | 0.127 | 0.094
C. calaharicus | 0.144 | 0.114 | 0.086 | 0.112 | 0.099 | 0.088 | 0.093 | 0.093 | 0.104 | 0.094
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Metacatharsius| 0.128
Copridaspidus | 0.185 | 0.119
C. molossus 0.168 | 0.120 | 0.060
C. pylades 0.179 | 0.119 | 0.069 | 0.045
C. balubanus 0.179 | 0.116 | 0.054 | 0.045 | 0.028
C. vitulus 0.159 | 0.116 | 0.074 | 0.057 | 0.061 | 0.067
C.calaharicus | 0.173 | 0.108 | 0.067 | 0.060 | 0.056 | 0.059 | 0.047
C. smithi 0.159 | 0.106 | 0.057 | 0.040 | 0.047 | 0.047 | 0.037 | 0.035
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Metacatharsius | 0.040
C. pandion 0.022 | 0.037
Copridaspidus | 0.020 | 0.035 | 0.003
C. eteocles 0.027 | 0.035 | 0.011 | 0.011
C. molossus 0.028 | 0.042 | 0.013 | 0.015 | 0.021
C.leo 0.030 | 0.040 | 0.017 | 0.014 | 0.022 | 0.006
C. heros 0.025 | 0.035 | 0.011 | 0.011 | 0.016 | 0.006 | 0.009
C. pylades 0.029 | 0.041 | 0.015 | 0.015 | 0.020 | 0.017 | 0.018 | 0.018
C. balubanus | 0.025 | 0.040 | 0.014 | 0.013 | 0.019 | 0.015 | 0.021 | 0.016 | 0.015
C. lycaon 0.025 | 0.040 | 0.013 | 0.011 | 0.019 | 0.015 | 0.019 | 0.017 | 0.013 | 0.006
C. vitulus 0.035 | 0.049 | 0.017 | 0.019 | 0.022 | 0.019 | 0.024 | 0.019 | 0.022 | 0.026 | 0.026
C. takanoi 0.028 | 0.043 | 0.017 | 0.016 | 0.020 | 0.017 | 0.020 | 0.016 | 0.020 | 0.022 | 0.024 | 0.005
C. calaharicus | 0.023 | 0.041 | 0.012 | 0.012 | 0.017 | 0.017 | 0.018 | 0.015 | 0.013 | 0.015 | 0.015 | 0.012 | 0.010
C. stricticornis_| 0.024 | 0.038 | 0.011 | 0.009 | 0.014 | 0.017 | 0.017 | 0.013 | 0.015 | 0.014 | 0.016 | 0.010 | 0.008 | 0.002
C. smithi 0.024 | 0.038 | 0.011 | 0.009 | 0.014 | 0.017 | 0.017 | 0.013 | 0.015 | 0.014 | 0.016 | 0.010 | 0.008 | 0.002 | 0.000
C. tricornutus | 0.024 | 0.038 | 0.011 | 0.009 | 0.014 | 0.017 | 0.017 | 0.013 | 0.015 | 0.014 | 0.016 | 0.010 | 0.008 | 0.002 | 0.000 | 0.000

Table 5.Pairwise distances of 28S between@atharsiusspecies and outgroup taxa.
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Analysis 4: concatenated COI, 16S and 28S

The phylogenetic inferences based on Bl, ML and PA recovered similar topologies (Fig. 4 for ML
tree). The PA analysis retained 2 tr@esgth: 679; Cl: 0.691; RI: 0.413}opridaspidusgs recovered

as sister taCatharsius(Clade A) with strong Bremer, bootstrap and posterior probability values
(10/100/100). Within Clade A, two well supported clades are recovered; bootstrap and Clade B
consisting ofC. pyladest C. balubanug10/100/100) and Clade C consisting@f calaharcusand

C. vitulus+ C. smithi(3/62/100).

r Copris Copris
L Metacatharsius Metacatharsius ]7
C. pandion - Copridaspidus
Copridaspidus <—> C. pandion i—li
C. eteocles - C.eteocles
r C.pylades

C.balubanus

{ C. molossus
C. leo

— . heros - C.lycaon

O O O 0O O

— C. pylades . C.molossus |
C. balubanus C.leo
{ C. lycaon C.heros
N C. vitulus C.calaharicus
. takanoi C.vitulus
. calaharicus C.takanoi
. Stricticornis C.tricornutus
. smithi C.smithi
. tnicomutus C.gtricticornis

Figure 5. Maximum Likelihood tree oCatharsiusbased on dataset 3: 28SD3 sequences only (left) compared to
of the same taxa as recovered in the phylogeny reconstructed from morphological characters (right). The
coloured brackets denote the five putative species gra@ipgteoclesgroup (red),C. sesostrisgroup (blue),C.
molossugroup (yellow),C. pitheciugroup (green) an@. tricornutusgroup (purple).

Discussion

The genusCatharsiuswas recovered as paraphyletic with reg&@uabpridaspidusin two analyses

(Analyses 1 and 3), whefeopridaspidusvas recovered within thé. eteoclegroup. In the other two
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analyses (Analyses 2 and Qopridaspidusvas recovered as sister to the ot@atharsiusspecies.
However, in these two analyses, noesti. eteoclegroup species were sampled. The results of these
analyses provides support for the synonymyGafpridaspiduswith Catharsiusas suggested in
Chapter 2. Although the flattened habitus Gibpridaspidusspecies is unique, it shares all of the
generic characters dfatharsius The resulting topology of analyses 2, 3 and 4 were similar but
differed from analysis 1. In every analyses, theeteoclegroup was always recovered as the most
basal group and th€. pitheciusandC. tricornutusgroups were always recovered as sister groups.
The placement oC. calaharicusdiffered in analysis 1, where it was recovered basally toCthe
molossugroup whilst in all the other analys&S, calaharicuswas recovered with th€. pithecius

and C. tricornutus groups. The incongruence between the analyses may be owing to the natural
variation found in genes, the incomplete lineage sorting or the taxon poor taxon sampling. Different
gene regions give differing topologies due in part to factors such agadtieastic nature of gene
mutation as well as computational phylogenetic reconstruction artefacts (Jeoffroy et al., 2006; Rokas
& Carrall, 2006). The impact of taxon sampling in phylogenetic inference has beetoseithented
(Pollock et al., 2002; Heatt al., 2008; Havird & Miyamoto, 2010), with even the topology of large
phylogenies being affected by the inclusion of additional taxa (T&véesz et al., 2017; Cox et al.,
2018).

Congruence witlmorphological phylogeny and-examination of characters

The overall impression is that there is considerable congruence between the morphological and
molecular trees and far more than would be expected by chance (Figure 5). TwossusC.
pithecius C. tricornutusandC. sesostrigjroup species as delitad in the morphological phylogeny

were all recovered as monophyletic clades whilst @e eteoclesgroup was recovered as
monophyletic in the COIl analyses but a polytomy in the 28S analyse<C.Téteocleggroup was
recovered as the most basal in botidis. TheC. pitheciusandC. tricornutusgroups were always
recovered as sister groups and these two groups were supported by a single unambiguous
synapomorphy in the morphological analyses (the FLP fused along its entire length). The majority of
the taxa in these two groups have raspulae prémetihe internal sac of the aedeagus. Only the
topology within theC. molossusindC. sesostrigiroups were congruent between the two studies. The
placement ofC. calaharicuswas problematic in the morphological phylogeny and this was also the
case in thenolecular phylogeny. Although this taxon has a number of autapomorphic traits including
the lateral depressions of the pronotal disc and the shape of the LC, the shape of the FLP is almost

identical to that of th€. tricornutusandC. pitheciuggroups.

The ancestral state reconstruction of the genus based on the morphological tree suggested an African

origin to the genus with the Asian species recovered in two group§, thelossuandC. pithecius
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groups. This theory is supported by the moleculaiqgenetic analyses with the solely Afric&n
eteocleggroup species being recovered as the most basal group. However, a wider sampling of taxa
would be required to critically test this hypothesis.

Specimen storage and DNA degradation

The samples senbif DNA extraction and sequencing yielded very poor results. Out of the 44 ingroup
taxa, only 10 were successfully sequenced for at least one gene region and only two taxa were
successfully sequenced for the three target genes regions (Table 2). Withcéiptioax of C.
birmanensisall of the specimens were recently collected (<10 years), storedli(®5 ethanol and
at-20°C. Standard dung beetle trapping protocol involves a ball of dung suspended over a receptacle
sunk into the ground with a solution wfater and soap (Krell, 2007). The dung beetles are then
collected after a given exposure period, sieved from the solution and stored in ethanol. Not
unsurprisingly, well over half of the taxa used in this study were caught using this method. This form
of sampling is effective for ecological assessments but DNA degradation is inevitable as the beetles
are left suspended in the solution at an ambient tropical African temperature for at least 12 hours.
Other samples used in this study were collected from wuhdey pats or at light and these specimens
were preferred as they would have been killed directly in ethanol. A recent work on a small bodied
scarab genu€alicnemisLaporte, 1832 successfully sequenced partial COl sequences frggal0

old specimens (Velugo & Drumont, 2015) whereas the taxa successfully sequenced for at least one

gene region in this current study were all collected within the last two years.

There may be several explanations for the poor results. Firstly, these large beetles prolvanyy fi
poorly in ethanol with the ethanol unable to penetrate the exoskeleton. Secondly, the mammalian
dung in the gut will start to decompose and adult beetles are often clearly distended when emptying
the pitfall traps (personal observation). The puatd concentration of the ethanol available to the
fieldworker is likely to vary from country to country especially with restrictions in place on
transporting this flammable liquid by air. It has been suggested that cryptopreservation by immersion
of beetls in liquid nitrogen is the best method for long term storage of DNA (Reiss et al., 1995) but
this would involve specialised equipment to be taken into the field, which in most cases would not be

possible.

It may be pertinent that unless samples are tedo@enced immediately after capture, target taxa are

isolated and clearly labelled in the field, legs are removed and crushed and stored directly in
Eppendorf tubes with 100% ethanol. The specimens can then be broken in half at the joint of the
pronotum ad elytra and stored separately allowing the ethanol to penetrate the abdomen and gut as

well as the pronotum and head. Tropical fieldwork conditions are not always conducive to storing
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specimens at cool temperatures, but by isolating target taxa inahisem it may be possible to slow
down the degradation process of the DNA allowing the samples to be sequenced at a later stage.

Taxonomic implications

The genusCorpidaspiduswas recovered within the ingroup taxa in both the morphological and
molecular phylogenetic analyses. A monotypic gel@apridaspiduswas describedy Boucomont

(1920) to include one new speci€x, favareliBoucomont which is currently a junior synonym@
peregrinus(Harold), a taxon that was originally described in the g&atharsius Boucomont gives

the presence of the scutellum as the key distinguishing feature. Janssens (1949) discusses the presence
of a scutellum in other species Gatharsiusbut goes on to state that due to its peculiar external
morphology of this species with a flattened body tBGapridaspidusmerited generic status. The
presence of the scutellum is in fact a synapomorphic character for all tax&indtemclegroup and

aside from sharing all of the key generic characters, the internal sac sclerites are identical in shape and

arrangement to members of this group. For these reasons, the following synonymy is here established:

CatharsiusHope, 1835= CopridaspidusBoucomort 1920 (new synonymy

The alternative would be to split the genus into several genera based on the species groups recovered,
but this level of splitting, considering the similar morphology of the internal sclerites of the

endophallus, seems unnecessary.

In conclusion, the results from both the morphological and molecular analyses support the splitting of
the genusCatharsiusinto species groups and the monophylyGatharsiussensu novo was well
supported. The five species groups as recovered in these analyses will form the backbone to the

taxonomic revision of the Afrotropical members of this genus.
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Chapter 4: Literature review, taxonomy and natural history of Catharsius

Previous taxonomic treatments of the ge@GasharsiusHope, 1837

Many of the earliest lamellicorn Coleoptera were described in the gmarabaeud.innaeus, 1758

and despite the description of a number of dung beetle genera soon after (Geoffroy, 1762; Latreille,
1802; MaclLeay, 1819) , it was not unt il Rev. Fre
first major systematic work on this grouwgd beetles was published consolidating all of the early

names.

In his detailed workiHope(1837)erected a new gen@atharsiuss o0 i n ¢ ICopddae whibheare i

allied to Copris molossids ( HI837e20). The genus name derives from the Greek@atmarsius

(aUdUy Gsad) , me a ni n g thehemeiit Harived from these swavdngers wilwarchg e i
and tropical regions . I ncluded in this genus were siXxX spec

today (Catharsius molossugLinnaeu3, Catharsus achates (Olivier) and Catharsius sagax

(Sch°nherr)). Hope (1837: 21) | ideemssuficredt,yastlhe s et
type is well knowd : a horned, i ntact or subemarginate cl
large smot h | ater al f oveae a Rlgpeusnintagert sl gubemarginatsse el y

cornutus, thorace retuso dentato punctatissimo, fovea laterali magna laevi nec punctata, elytrisque

minutissime rugulosis ) .

Gemminger and Harold (1869) list all of tkeown species in their Catalogus Coleopterorum. Of the

23 species listed, 19 species belong in the genus today with the remaining species having since been
transferred intoMetacatharsiusPaulian, 1939. e first review of this genus was undertaksn

Hermann Kolbe in 18930 v e r fifty years after Hopeds origi.
morphology of this genus commenting on their strong sexual dimorphism as well as the great size

di fferences bet ween t h €atharsiasledtadt kldine and grosde &aornger,st s p
unter diesen solche, bei denen der Sexualdimorphismus ganz bedeutend entwickelt isto | b e, 189
132), adding that the smallest and least sexually differentiated tygestidirsiusare now confined

t o Af Die kieiasté( uiid sexuell am wenigsten differenzirten Arten von Catharsius sind nun auf

Afrika beschranki ) . Her e he i s WNetacatharsiubspecies Kolbe goesiamdgo t o
describe 15 new species and states that 55 speci€atbfrsiusare known from theAfrican
continelfBorldviitm Asia (Kol be, 1893: 133).

Within his 1901 Descriptive Catalogue of the Coleoptera of South Africa, Louis Péringuey reviewed

the Southern African dung beetle fauna and provides the first key for the tribe Coprini. Similar to
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Kolbe, Péringuey (1901: 324) splits the ge@agharsiusin t two division® , the first cont
s p e ctheesteridr tibiae of which are obliquely truncate inwardly, with a-spmose inner angée

and the second comprisingspeciesiin which this inner angle is produced in the male into a very

distinct acute tooth or sharply curved spine He o0 b samong the spdcibsairicludéd in the

second division are two, @nderssoni and Gpacus, in which the apical spur is curved inwardly at

tip almost atrightangleés. The t wo s peci enginthegenmdetatatharsius now bel

Metacatharsiuswas originally established as a subgenusCatharsiusby Renaud Paulian, who

guot e perfectyiesadd A ( 1 93 9: 1 3) rd nsgaimegadescription obthe gén@s.

The nameMetacatharsiushadb een a manuscript name of Joseph G
before this manuscript was published (Horn et al., 1990). Paulian lists the following characters as
characterising the subgenus: the small size, the weakly developed sexual charadieeisticscate

apex of the anterior tibia, the internal apical angle of the tibia stretched into a tooth or hook in the

male and the terminal spur of the tibia is curved at right angles towards the interior a little in front of

t he alppetite tHllé, € faible développment des caracteres sexuels secondaires, le troncature

apicale des tibias ant®rieurs droite, | 6angl e a
chez el MmOl e et | 6®peron terminalbidda ®rds um’emese ut
| 6aiexPaul i an, 1939: 13). S i Metaeathdrdiughas deerstieatédp t i o n

both as a subgenus (Ferreira, 1964; Balthasar, 1965) and a genus (Walter, 1976; Cambefort, 1991) and
it was not until Montreuil (1998that a type species was fixed and the genus defined according to

Article 13.3 of the International Code on Zoological Nomenclature (ICZN).

The next overview of this genus was undertaken by Joseph Gillet who lists all known species of
Catharsiusin Junkb s Col eopterorum Catalogus (Gillet, 191
Felsche of Leipzig had described a further 9 sy
contains 82 species of which 59 still belong in this genus (47 Afrotropical2Wgian species), 21

in the genudvetacatharsiusand 1 inCopridaspidusBoucomont, 1920. Gillet described a number of

species in the following few years but he was the last to have worked on this genus before the Second
World War.

The most recent revigial work undertaken on this genus was by Maria Ferreitadi96® and

7 0 dnghree works on the Scarabaeidae fauna ofSaftaran Africa (Ferreira, 1960b, 1960c, 1972).

In the first of herworks (1960b) she reviews the African species Ghtharsiuss. str. of the
fladamastogr oup o and provides a key to genernwawsngn good
the carina on the seventh and efghtriae as the important character. She goes on to list further
characters including the anteriorly angledtasternum, a well carinate mesoepimere and a margined

procoxal cavity (1960b: 2(Fig.2). A series of other characters such as the serrations of the protibia
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are given to separate the subgekletacatharsiudut these charaets are shared in many spesciof
CatharsiussensuF er r ei r a .adamastogeoboupdsi & ¢ har-@ahed hoineded by
clypeus in the male, an anteriorly elevated pronotum with a carina and the triadéyyate carina of

the female.In the second of her worksublished later the same year, Ferreira (1960c) revises the

other members of the genus without any further grouping. She talks briefly once more about the
general characters outlined above as well as providing information on the dimorphism of the
secondarysexual characteristics, geographical distribution and their seasonality. In total 71 species

are revised between the two publications and in both publications, a key to all the species is provided

and many of the species are hb#fally and accurately figred. The final work of Ferreira (1972)

brings together her many years studying the dung beetles of Africa in a 1000 page monograph on the
Scarabs of Africa. This work was Aintended for u
economic entomoo gi st so ( Fer r ei Catharsiussécliod of hebwork, shEiptovidesn t h e
a key to all species and provides a checklist of species with references to the original descriptions and

type depositories but without any detailed descriptions, concarit i n g mor e on filige
di stribution and on collecting localities since
5). In total, Ferreira (1959; 1980 1960b; 1962; 1963; 1964; 1978escribed 21 species of
Catharsiusand revised 79 spaxd and one subsgies in her final work of 1972T'hese monumental

works however do have a number of drawbacks including the fact that all descriptions are in
Portuguese and the failure to examine type material. Nonetheless, vioesgare still the goto

references for identifying Africaatharsiusandthe errors which occurred in her work hasiace

been propagated in liteture over the past forty yearS.i nc e F er rl& newaspedes ofor Kk,
Catharsiushave been described (Frey, 1974; Moretto, 2Qaso &Prévost 2009; Josso, 2011;

Moretto, 2014 Génier, 2017; Josso & Prévost, 2D1&Ithough most of these species were described

in isolation without attempting to revise the species groups to which they are associated, Génier
(2017) provides a keyot t he species fApossessing acute clype:

found in the majority of species of tke eteoclegroup.

It is interesting to note thatetween the late ¥8century and the end of the 2@entury, five
individuals workingindependently at different timésmve described the majority tfxa in this genus

(60 of 89 taxa- C.H. Boheman (1857) H.Kolbe (1893),C. Felsche (1901.907),J.JGillet, (1907

1932) andM.C. Ferreira (19591964). There is a growing literature whicthows that there are more
people describing new species than ever before (Costello et al., 2014), and although in this limited
data set of a single beetle genus the number of people who have described taxgear paesiod

since the description of theadt species in 1778 is constant (Figure 1), there are a number of observed
trends similar to those in other studies. Comparing directly to a study of the description of new
species of marine fish over time (Eschmeyer et al., 2010), certain periods ¢éxoglomic activity

are congruent. The period of early discovery fhashaeus through the industrial revolution (1760
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1810), where very few taxa were discovered and the perioeSgosind World War (19565) where

there was an increased taxonomic focussarelar. Moreover, the first major period of taxonomic
activity in marine fish was in the | ate Regency
whereas the major peak of taxonomic activity of the African beetles~(@e r ei ra i ns t he 1¢
in the period post the Treaty of Berlin (1885) where European colonization and trade in Africa was
regulated (Pakenham, 1991). As a result of this revision, the number of AfrotrQatt@rsius

species has increased by nearly 30%, with the likelihood of 50% increase in the number of species in
Asia (D. Mann, pers. comm.). Although the evidence is circumstantial, it is also believed that a
number of other dung beetle genera in Africa, sucloraiis and Metacatharsiuswill also have a

large proportion of new species awaiting description.

a5 -

40 -
— ] ew Species
35 1 = == Valid Taxa

Authors
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Figure 1. Number of newCatharsiustaxa, number of valid taxa and total number of authorsyeab period.

Taxonomy

In the most recent and comprehensive molecular phylogeny of the Scarabaeinae, Tarasov & Dimitrov
(2016) redefined a number of tribes and provided synapomorphies and diagnostic characters
supporting their new concepts for the tribes. One of the redefiitis twas theCoprini and as a
result,Catharsiuswas treate@dsincertae sedis Theirapproach of splitting the phylogeny into groups

at shallower nodes producing many monophyletic lineages is sensible due to the strong polyphyly of a
number of tribes as recovered in both morphological and molecular phylogenies. This way, it is
possble to provide characters that allow unambiguous diagnosis of all included taxa. The tribe

Coprini now contains five gener@opris, Litocopris Microcopris, Pseudocoprisind Pseudopedaria
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Although Coprishas a worldwide distribution, the other four genare restricted to the Afrotropical
and Oriental regions. The clade@é#tharsius+ Metacatharsiusas been recovered in all Scarabaeine
dung beetle phylogenies with strong support (Montreuil, 1998;-déddello, 2007; Tarasov &
Génier, 2015; Tarasov &iBitrov, 2016) and after investigating other Coprini genera also placed as
incertae sedissuchasHeliocoprisand the AsiarBynapsisit has become evident that a new tribal
name is required. In order to stabilise dung beetle classification, a new dridescribed to
incorporateCatharsiusandMetacatharsius

Catharsiininew tribe

Type genus CatharsiusHope, 1837

Two generaCatharsiusandMetacatharsiudelong in this new tribe.

The tribe can be unequivocally differentiated by the combination of two external and three internal
characters: the presence of both a pseudoepipleural and mesepisternal carina (Figure 2) and the
presence of damella copulatrix (LC), auxillary sclerite (AS) and a ringshapedsuperior right
peripheral sclerite(SRP) in the internal sasdeChapter 2, Figure 1). Both genera are nocturnal
paracoprids and have an Old World distribution. The gePaiharsiuscontains 140 species (128

African and 12 Asian) anllletacatharsiusontains 65 Afrotropical species.

Figure 2. lateral view of a mal€atharsius adamastahowing the mesepisternal carina (1), pseudoepipleural carin
and the epipleural carina (3).
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A systematic overview of thgenus is provided as follows:

Kingdom: Animalia Linnaeus, 1758
Phylum:Arthropoda Lar, 1904
Class:InsectalLinnaeus, 1758
Order:ColeopteraLinnaeus, 1758
SuborderPolyphagaEmery, 1886
Infraorder:ScarabaeiformiaCrowson, 1960
Superfamily:Scarabaeoided_atreille, 1802
Family: Scarabaeidad_atreille, 1802
Subfamily:Scarabaeinad_atreille, 1802
Tribe: Catharsiini trib. nov.
GenusCatharsiusHope, 1837

Key to genera

In Africa, Catharsiuscan only be confused witBopris, Heliocoprisor Metacatharsiuspecies. All

four genera can easily be differentiated by external morphology. A key to the genera is provided here:

1. Epipleural carina complete from the base to the apex of elytra . ......ccccocviviiirccmmerererenee. 2
- Epipleural carina incomplete, starting some way from the bage @flytra................ccoveeeeee

........................................................................................................... Heliocopris Hope, 1837

[Type speciesScarabaeugirmal Fabricius, 178]

2. absence of both aseudoepipleural carinamesepisternal carina...........CoprisMdiller, 1941
[Type speciesScarabaeus lunarisinnaeus, 1758]

- presence of both a pseudoepipleural carinanagskepisternal carin@ig. 2).........ccocoeeevveeeeieenenn, 3

3. presence of three diagonal striae on the ventral surface of the p(étipdV, Fig. 2B) unique
combination of the FLP and A sclerites of theernal sadApp.1V, Fig. 5K).......cccccooeeiecececne,
............................................................................................................... CatharsiusHope, 1837

[Type speciesScarabeus molossiliinnaeus, 1758]

- absence of any striae dhe ventral surface of the protibi@pp.lV, Fig. 2E) the unique

combination of th&LP and Asclerites of tk internal sac.............. MetacatharsiusPaulian 1939
[Type speciesScarabeus ferrugineulivier, 1789]
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CatharsiusHope, 1837

Type species (by original designatioScarabaeus molossusmnaeus, 1758

= CopridaspiduBoucomont, 192@yn. nov.
Type species (by original designatio@opridaspidus favareBoucomont, 1920
= CatharsiocoprisBalthasar, 1968yn. nov.
Type species (by original designationatharsiocopris quadrituberculatuBalthasar, 1967

CatharsiusHope, 1837: 21; Burmeister, 1846: 27; Lacordaire, 1856: 98; Kolbe, 1893: 132; Péringuey, 1901: 109; Arrow,
1931: 92; Ferreira, 19601; Ferreira, 1960 158; Balthasar, 1963: 304; Ferreira, 1972: 238.

CopridaspidusBoucomont, 1920: 261; Ferreira, 1972: 218.

CatharsiocopriBalthasar, 1967: 48; Ferreira, 1972: 318.

Redescription: Size medium to large (A2mm). Colour: varying from dark slaty grey to black.
Head: clypeus with cephalic horn or carina; surface with transverse rugulae or granules; clypeogenal
suture well developed?ronotum: pronotal disc with carina, tubercles or horns anteriorly; posterior
margin complete or incomplete; lateral declivity with fayanterior margin of pronotum rounded,
emarginate or incomplete, lateroanterior margin rounded or angled, the lateral margin concave or
convex.Elytra: basally carinate; pseudoepipleural carina always present; triangular or rounded aspect
in rearview. Pygidium: transverse, fully margined; surface with punctuatiMentrites: prosternum

with longitudinal carina and presence of mesepisternal cdrggs protibia with moveable apical

spur; tridentate or quadridentate; ventral striae always present; emebanetatibia with serrations
basally and bidentate; mesatibia with two apical spgbesitalia: parameres triangular in lateral view

and sinuous anteriorly; internal sac sclerotised with the LC, AS and sshapmed SRP always
present.

Diagnosis membes of the genugatharsiuscan be identified by the following combination of
characters: the elytra with an epipleural carina; the presence of a mesepitsernal carina; the presence of
ventral striae on the protibia; the unique arrangement of the A andié&®escas well as the presence

of the LC sclerite in the internal saCatharsiusspecies can only really be confused with species in

the genudMetacatharsiuswhich can easily be separated by the lack of protibial ventral striae.

Biogeography

Catharsus are distributed in the Oriental, Afrotropical and Palearctic regions. The majority of the
species are Afrotropical and the ancestral state reconstructicimjoter Zsuggestshatthey have an
African origin. In Africa, the majority of species are distited across the open grasslands, savannas

and woodlands with only a smaller proportion successfully dgitonthe tropical rainforests.
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C. tridens C. laticeps
C. machadoi C. haroldi
C. ferreirae .-
C. stricticornis
C. folicornis

|:| Coastal Forests of East Africa (Hotspot no. 8) - Guinean Forests of West Africa (Hotspot no.11
- Eastern Afromontane (Hotspot no. 10) |:| MaputalandPondolaneAlbany (Hotspot no. 19)
|:| Horn of Africa (Hotspot no. 13)

Proposed Katanga Watershed Hotspot

Figure 3. Strictly endemic species @atharsiusoccurring in Biodiversity Hotspots of Stfaharan Africa as reporte:
in the Critical Ecosystem Partnership Fumdviv.cepf.ne}, with a proposed new hotspot area in southern D.R. Cc
and northern Zambia. The Eastermokhontane (Hotspot no. 10) has been divided into the following fiveegibns:
1. Ethiopian Highlands, 2. Volcanic Highlands of Kenya/Tanzania, 3. Albertine Rift, 4. Eastern Arc Mountai
Southern Rift, 5. Southern Montane (Chimanirddganga). * dentes new species.

Two species are known from the forested island of Bioko in the Gulf of Guinea, and one species is

distributed along the River Nile from its confluence with the Blue Nile at Khartoum in Sudan to Cairo

in northern Egypt. The locality data of eaClatharsiusspecies was plotted onto a map and their

distribution was investigated as part of biogeographical ancestral state reconstruction. Superimposing

their distribution on the biodiversity hotspots map identified in -Sabharan Africa (Critical

Ecosystems Pargnship Fund (CEPF), 2018) revealed that strictly endemic species occur in five out

of the seven hotspots (Figure 3). A further hotspot is here proposed for an area of Central Zambezian

Miombo woodland, grassland and swamp mosaic in southern D.R. Congmwidnern Zambia. The
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high plateaus of this region are crig®ssed with rivers and lakes and the new hotspot is broadly
demarcated by Lake Upemba to the north (D.R. Congo), Kalene Hill to the west, the upper Kafue
River to the south and the Muchinga Egraent to the east (all Zambia). There are more strictly
endemic species d@atharsiusin this area (10 species) than in any of the other hotspots. Studies of
butterflies (Heath et al., 2002), beetles (Biondi et al., 2015) and reptiles (Broadley & CG&0&r4)

have also revealed that a high humber of endemic anéreldimic species occur in this area and it

has been suggested by Broadley & Cotterill (2004) that undersampling in this region is a possible
cause for being overlooked as a hotspot.

The Cathasius from this area have been historically undersampled, with six of the ten strictly
endemic species having just been described this yeawaiting description. Further patterns have
also come to light as a result of the distribution mapping. Althaughimportant to note that the
distributions have not been analysed statistically and that there is likely to be some undersampling for
the taxa, there are a number of patterns which are congruent with the distribution of other insect
species, and animapecies more widely, in Africa. Aside from the better known barriers to speciation
such as the Dahomey Gap in West Africa (Booth, 1958) and the Lake Turkana Basin in East Africa
(Cohen & Schwartz, 1983), there is some evidence that the formation of hasrglayed an
important role in the speciation Gfatharsius A pair of vicariant specie€;. duxandC. duciformis

are distributed on either side of the Lualaba and Kabompo River System in the D.R. Congo and
Zambia, the former species to the west ardalkier to the east. Van Daele et al. (2004) found similar
distribution patterns in mole rats from the same region in a study of their chromosomal diversity, and

hypothesize the river system dynamics have played an important role in speciation.

Natural hstory and ecology

Catharsiusspecies are medium to large sized nocturnal paracopridsr natural history is poorly
known and the research of Walter (1978) in the D.R. Congo provides the only insights into the life
history of this group of beetles. Serfigures from this unpublished work are here published for the
first time with the authorés permission (Figure
the entrance to the tunnels on the periphery of the dung pat in larger species (Euchuasand

directly underneath the pat in smaller species. It is hypothesized that, similar to other tunnelling dung
beetles, the shape of the tunnels and nesGatifiarsiuswill be dependent upon the texture and
humidity of the soil and the assignment of particular nest types to any given taxon is difficult owing to
this variable (Cambefort & Lumaret, 1984; Rougon, 1987). The nests of theCthiiegrsiusspecies
figured infigure 3 are referable to Type 6 and Type 7 as outlined by Cambefort & Hanski (1991) and
to the nest patterns of the gerepris (Klemperer, 1982). Although the nest structures were not
observed, an adu@. machadoivas dug up from a depth of over 60cmsandy soils whilst an adult

C. spectabilisvas discovered at a depth of well over 1m in clay soils (personal observation).
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Figure 3. Third instar larva (A) and pupa in pupal chamber (BEafharsius waltersp. nov.; the nests . dux(C)
andC. biconifer(D); the nest and brood balls ©f walterisp. nov.. Reproduced with permission from Walter (1978)
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Adult females will lay a single egg in the dung ball providing its offspring with all the food that is
required for growth and pupation. Typically, the eclosion will take place in the dung ball before
digging its way to the surface (Masumoto, 1973; Klerapet981). Very little literature exists on the
larval stages of dung beetle genera, with the possible exception of the @amus (Lumaret &
Paulian, 1977; Edmonds & Halffter, 1978). The third instar larv&atharsiusis very similar in
appearance t@opris (C. lugubris and C. orioy with the exception of the structure of the mandibles,
and chiefly the molars which are more compleCopris (Walter, 1978).

During the process of nesting, paracoprids (and endocoprids) bury a large quantity ofasgfiggor

an important ecosystemservice in the maintenance of proper ecosystem funghiichols et al.,
2008). One study in Borneo (Slade et al., 2007) demonstrated that the elimination ebdaligd

dung beetles and in particular t@atharsiusspecies €. dayacud.ansberge an€. renaudpaulani

Ochi & Kon), from a naturally occurring assemblage reduced dung removal by approximately 75%.
Doube & Moola (1988)demonstrate that fly larvae in dung pats wesggnificantly reducedas a

direct resultof dung burial by a South African speci€s tricornutusDe Geer Catharsiusspecies are
largely coprophagous in habit with the majority of the species feeding on herbivore or omnivore dung.
Certain species are known to feed exclusively on monogémrisivore dung, in particular elephant
dung (Davis & Dewhurst, 1993; Moretto, 2014). Some species are also known to supplement their
dung diet with carrion (Walter, 1978) and in a few cases are necroph&gous €t al, 2008

Conservation

There are cuently sevenspecies ofCatharsiuslisted in the IUCN Red List of Threatened Species

Four species are classed as ALeéawwiuc@adiistcod)r n 0 an c

From all the data compiled for each species in this genus, including locality and habitat data it would
appear that there are no immediate extinction risks for any of the Af@edharsius species.

Although there are a number of species known from anlgw specimens where clearly the status
fiData Deficientd should be applied, this percei
rather than from an actual extinction threat. It should be noted however that over the past half a
century, the disthution of some species with a reliance upon elephant dung have shrunk (see under

C. platycerusandC. platynotusn Chapter 5)Naturally,the diminishing elephant populations (Chase

et al., 2016) will continue to have an impact on the distribution oéthpecies in the future.
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Species groups

The genus has been confidently split into five species groups based on the phylogenies recovered in
Chapter 2 and 3. In total, 128 African species are recogmithda further 12 species in Asi@f the

African taxa,one taxon is a junior primary homonym, 15 taxa are junior synonyms (of which 11 are
new synonymies) and 39 species are new to science. One taxon is planoedtae sedis A key to

the species groups and a list of the constituent taxa in eagh gre provided here:

1. scutellum presen{App.IV, Fig. 4M), moveable apical spur of metasii apically pointed

(APP.IV, FiQ. 2C) .ot C. eteoclegrroup
- scutellumabsent; moveable apical spur of metatibia apically seeiaded(App.1V, Fig. 2A)
............................................................................................................................................. 2
2. protibia with inrer spur in male§App.1V, Fig. 2A).......cccoiiim v C. sesostrigiroup
- protibia withoutan inner SPUCAPP.IV, Fig. 2D).......ccuiiimne it imr e 3

3. pronotal disc anteriorlgarinate(App.1V, Fig. 2I) or with two large, conical, forwardointing
horns(App.1V, Fig. 1F); sclerotised region of FLP fused to unsclerotised region only along the
central portion(App.lV, Fig. 5K); basal region always lacking raspulae....C. molossugyroup

- pronotal disc anteriorly tuberculafdpp.lV, Fig. 1E) or with two (App.lV, Fig. 2J), three
(App.lV, Fig. 3C) or four horns (App.lV, Fig. 3D); sclerotised region of FLP fused to
unsclerotised region along its whole lendtkpp.lV, Fig. 5L); basal regiorwith or without

L= 1S3 01U = 1= TS §

4. pronotal disc anteriorly tuberculate or with two or four horns; the lataeabjin of the FLP
between sclerotised and unsclerotised regions straight; basal region with or without one raspula;
LC with groungblan 7(App.IV, Fig. 6M).........ccocoiiiiiiiiiiieiiiee e C. pitheciusgroup

- pronotal discanteriorly with two or three horns; the lateral margin of the FLP between
sclerotised and unsclerotised regions notdiigup.1V, Fig. 5L [92:1]); basal region always with
one or two raspulag/App.lV, Fig. 7A); LC with groundplan 4 (App.lV, Fig. 60)

................................................................................................................... C. tricornutusgroup
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C. eteoclegiroup (19 African species)

1. Catharsius brittoniFerreira, 1963 10. Catharsius aegeu&énier, 2017
2. Catharsius brutusHarold, 1880 11. Catharsius upembanuEerriera, 1962
3. Catharsius peregrinuglarold, 1878stat. res. 12. Catharsius conradssp. nov.

4. Catharsius favareliBoucomont, 19203omb. nov:  13. Catharsius melancholicu@oheman, 1860

5. Catharsius garneraep. nov. 14. Catharsius luluensig-erreira, 1960
6. Catharsius omoensisiller, 1941 15. Catharsius alpheussillet, 1932
7. Catharsius pandiorHarold, 1877 16. Catharsius oramisp. nov.
= Catharsius mossambicankerreira, 1960 17. Catharsius eteoclefCastelnau, 1840)
8. Catharsius longicep$sillet, 1907 18. Catharsius creorsp. nov.
= Catharsius vansortterreira, 196@yn. nov. 19. Catharsius erechtheubelsche, 1907

9. Catharsius pallasGénier, 2017

C. sesostrigiroup (23 African species)

1. Catharsius corpulentusp. nov. 13. Catharsius pseudocongolendirreira, 1963
2. Catharsius sesostrigvaterhouse, 1888 14. Catharsius lycaorKolbe, 1893

3. Catharsius pylade®eringuey, 190%tat. res. 15. Catharsius pseudolycaoRerreira, 1960
4. Catharsius dejeansp. nov. 16. Catharsius daleyasp. nov.

5. Catharsius angolensisp. nov. 17.Catharsius approximan¥olbe, 1893

6. Catharsius manicap. nov. = Catharsius ninussillet, 1918syn. nov.
7. Catharsius carpentérsp. nov. 18. Catharsius semiramisp. nov.

8. Catharsius lewissp. nov. 19. Catharsius balubanusolbe, 1893

9. Catharsius wilkinsonisp.nov. 20. Catharsius geisersp. nov.

10. Catharsius kivuensisp. nov. 21.Catharsius belusillet, 1918

11. Catharsius fisherisp. nov. 22.Catharsius aristophanoussp. nov.

12. Catharsius congolensikerreira, 1962 23. Catharsius montreuilisp. nov.

= Catharsiocopris quadrituberculatuBalthasar, 1968yn. nov.

C. molossugroup (29 African and 7 Asian species)

African Species:

1. Catharsius platynotus-elsche 1907 6. Catharsius lecsp. nov.

2. Catharsius gibbicollisGerstaecker, 188gtat. res. 7. Catharsius rhinocerogKlug, 1855)

3. Catharsius chinaiFerreira, 1960 8. Catharsius dominussp. nov.

4. Catharsius gorilloided=elsche, 1907 9. Catharsius duxHarold, 1878

5. Catharsius gorilla(Thomson, 1858) 10. Catharsius duciformig-erreira, 1959

! catharsius favarel{Boucomont) was not included in the morphological phylogeny as this taxon was a junior synor
Copridaspidus peregrinugHarold). The type specimens of both these species were investigated when the
Copridaspidusvas recovered as an ingroup in fitejlogeny and it has since become apparentGhdavareliis a valid
species.
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11.Catharsius spectabiliSillet, 1918
12. Catharsius satyrusolbe, 1893
13.Catharsius hertliFerreira, 1964
14. CatharsiusadamastorGillet, 1932
15. Catharsius ulysseBoheman, 1857
16. Catharsius telemachusp. nov.
17.Catharsius thersandesp. nov.
18. Catharsius bradshawiansberge, 1887
= Catharsius insigni®éringuey, 1892
19. Catharsius achategOlivier, 1789)
20. Catharsius polynice«olbe, 1893
= Catharsius oedipuBelsche, 1908yn. nov.

Asian species:

1. Catharsius sagaXQuenstedt, 1806)
2. Catharsius granulatusSharp, 1875

3. Catharsius aethiopsharp, 1875

4. Catharsius molossuglLinnaeus, 1758)

= Catharsius simillimusg-erreira, 196&yn. nov.
21.Catharsius juheliJosso, 2011
22.Catharsius mirabilisFelsche, 1901
23. Catharsius princep¥olbe, 1893stat. res.
= Catharsius pseudooedip&erreira, 196@yn. nov.
24. Catharsius obtusicorni8oheman, 185%tat. res.
= Catharsius platyceruélug, 1855)jr. prim. hom.
25. Catharsius genierMoretto, 2014
26. Catharsius severiniGillet, 1907
27.Catharsius heos Boheman, 1860
28.Catharsius lepineyBoucomont, 1934
29. Catharsius karlwerneriMoretto, 2008

5. Catharsius renaudpaulianDchi & Kon, 1996
6. Catharsius dayacutansberge, 1886
7. Catharsius platypussharp, 1875

C. pitheciusgroup (30 African and 5 Asian species)

African species
1. Catharsius calaharicu¥olbe, 1893
2. Catharsius camillusHarold, 1877
= C. disseptu®éringuey, 190%yn. nov.
. Catharsius jacksonWaterhouse, 1891
. Catharsius afarensisp. nov.
. Catharsius marcelluKolbe, 1893
. Catharsius phidiaqOlivier, 1789)
. Catharsius africanusFerreira, 1960
. Catharsius biconiferFelsche, 1907
. Catharsius platicornis-erreira, 1960

© 00 N O O~ W

= Catharsius straelerfrerreira, 1963yn. nov.
10. Catharsius takanoiossa Prévost 2018

11 Catharsius mulanjeensidossa& Prévost 2018
12. Catharsius pseudoplaticornidossas Prévost 2018

13. Catharsius gordonsp. nov.
14.Catharsius vitulusBoheman, 1857
= Catharsius philuolbe, 1893syn. nov.

15. Catharsius guineensierreira, 1963
16. Catharsius kenyensisp. nov.
17.Catharsius garambaé&erreira, 1960

= Catharsius saegefterreira, 1968yn. nov.
18. Catharsius punctatugossa& Prévost 2018
19. Catharsius haafiFerreira, 1960
20. Catharsius petriesp. nov.
21.Catharsius morettodosso &Prévost 2009
22.Catharsius coptorhinaformislosso &Prévost 2009
23. Catharsius tridens)osso &Prévost 2009
24. Catharsius pseudovituluMiller, 1941
25. Catharsius mannisp. nov.
26. Catharsius somalicusillet, 1918
27. Catharsius barclaysp. nov.
28. Catharsius laticep8oheman, 1857
29. Catharsius scopa&elsche, 1907
30. Catharsius praxitelesp. nov.
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Asian species
1. Catharsius quadridentatutansberge, 1885 4. Catharsius capucinugFabricius, 1781)
2. CatharsiusjavanusLansberge, 1886 5. Catharsius pitheciugFabricius, 1775)

3. Catharsius birmanensisansberge, 1874

C. tricornutusgroup (27 African species)

1. Catharsius haroldiTakano, 2018 14. Catharsius dubiusPeringuey, 190%tat. res.
2. Catharsius harveysp. nov. 15. Catharsius stricticornislossa& Prévost 2018
3. Catharsius machadokerreira, 1960 16. Catharsius shimbanusp. nov.
4. Catharsius neptunus<olbe, 1893 17.Catharsius brevicornid-elsche, 1907
5. Catharsius oryxFrey, 1974 18. Catharsius walterisp. nov.
6. Catharsius littoralissp. nov. 19. Catharsius kolbeFelsche, 1907
7. Catharsius ferreiraesp. nov. 20. Catharsius stuhimannKolbe, 1893
8. Catharsius tricornutus(De Geer, 1778) 21.Catharsius crassicorniillet, 1911
= Catharsius nemestriny§abricius, 1781) 22.Catharsius cassiu&olbe, 1893
= Catharsius areolatuBoheman, 1857 23.Catharsius latifossaviuller, 1941
9. Catharsius kipengerasp. nov 24. Catharsius jupitersp. nov.
10. Catharsius smithisp. nov. 25. Catharsius ugandicussillet, 1918
11. Catharsius bicornutuolbe, 1893 = Catharsiusfurcillatus laeviplagaMiiller, 1941syn. nov.
12. Catharsius jossosp. nov. 26. Catharsius furcillatus(GuérinMéneville, 1847)
13. Catharsius folicornisJossa& Prévost 2018 27.Catharsius plutosp. nov.

incertae sedis(1 African species)

1. Catharsius fastidiosugThomson, 1858)

Designation of lectotypesnd neotypes

A number of lectotypes and neotypes are designated throughout this revision. The ICZN requires that
designations of |l ectotypes after 1999 contain fe
74.7.3), to fix the status of the sjraen as the sole naniearing type of that nominal taxon. The
designation of neotypes fis validly designated
need is stated e XpthedBG6gdsgribed taxa,rtypa specimens/ob 98 Bakaed

in 22 collections were studied (Table 1). Of the eight taxa where the types could not be located, four
neotypes were designated. (longicepsC. gibbicolllis C. spectabilisandC. furcillatug, the identity

of three furthertaxa was not in doul(C. eteoclesC. pseudocongolensendC. lepiney) and one

taxon was placed iincertae sedis(C. fastidiosus Figures of the habitus and labels of the type

specimens are in Appendix V.
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The Natural History Museum, London, UK BMNH 30| (2
Museum firNaturkunde, Berlin, Germany ZMHB 241 (2
Museum fir Tierkunde, Dresden, Germany MTD 13| (1)
Mus®e Royal de | 86Afrique Cent | MRAC 12| (3)
Institut Royal des Sciences Naturelles de Belgigue, Brussels, Belg| IRSNB 11| (1)
Naturhistoriska riksmuseet, Stockholm, Sweden NHRS 81| (1)
JeanFrangois Josso private collection, Muzillac, France JFJC 7
Mus®um national dOoHi stoire NafMNHN 6
South African National Collection of Insects, Pretoria, South Africa| SANC 41 (1)
Canadian Museum of Nature, Quebec, Canada CMNC 4
Museo Civico di Storia Naturale, Trieste, Italy MCST 3] (1)
Naturhistoriches Museum, Basel, Switzerland NMB 3
Transvaal Museum, Pretoria, South Africa TMSA 21 (2
South African Museum, Capieown, South Africa SAMC 21 (1)
Narodni Museum, Prague, Czech Republic NMPC 2
Naturalis Natuurhistorisch Museum, Leiden, The Netherlands RMNH 2
Philippe Moretto private collection, Toulon, France PMOC 2
Oxford University Museum of Natural Histor@xford, UK OUMNH 2
National Museum of Kenya, Nairobi, Kenya NMK 1
Natural History Museum, Budapest, Hungary HNHM 1] ()
Museo Civico di Storia Naturale Giacomo Doria, Genoa, ltaly MCG 1
Zoologische Staatssammlung Miinchen, Minich, Germany ZSM 1

Table 1.the collections (and their abbreviations) where the primary #sagngCatharsius
type specimens are held. Numbers in bold indicate the total number of taxa and those in t

indicate invalid taxa.

On the identity ofCopris fastidiosughomson, 1858

James Thomson (1858) describ&bpris fastidiosusfrom a unique male specimen in Count

Mn i

szechoés <collection. The species

wa s

descr

iVoyage au Gabono enmmaogialspecimegs callected by Henri Degrolle in

Gabon during his expedition of 185G. Since this expedition was financed by Thomson and

Mniszech, it appears the resulting specimens were shared equally between the two collectors. In his

descriptionof C. fastidiosus Thomson compares this new speciesCtipris pithecius(Fabricius,

1775) with the only major difference being the angled lateral sides of the cephalic horn. Both these

taxa were subsequently placed in the gedatharsiusby Gemminger &Harold (1869), and the types

of Catharsius pitheciuare present in the BMNH. Althoudb. pitheciusis an Asian species, Olivier

(1789) misidentified this species as originating from Senegal and this error was propagated by Dejean

in his Catalogue (1833)Thomson, who was based in Paris, followed Olivier and Dejean in

identifying C. pitheciusas an African species rather than an Asian one. This is supported by a single

specimen from the Thomson collection in IRSNB that has his unique handwritten cirddar la

attached to what is an undescribed African spe@atharsius dejearsp. nov. [=C. pitheciussensu

Olivier nec Fabricius], a species of tBesesostrigroup. With this in mind, the only species of tbe

sesostriggroup matching the description found in Gaboi€CisbelusGillet, which would become a

junior synonym.
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However, the provenance of specimens from the M
monograph is in doubt with at least two species of catated as being collected in Gabon (or

Guinea) having no#frican distributions:Heliocopris tyrannusThomson is an Asian species and
Heterogomphus mniszecki T h o ms o n) i s a South American speci
purchased by Rene Oberthir ahe types of these two species are in the MNHN collections. The
holotype of C. fastidiosushowever could not be located. Within the boxesCaitharsiusin the

Oberthlr collection, there is a label in one box with the species @anfastidiosuswith two

specimens sitting under it. Interestingly, neither is the holotype but both are specinizrsetis

To further add to this confusion, the species identifie@€ .afastidiosusn many collections refers to

C. guineensigrerreira. In fact, the holotype df. guineensishas an identification label of.
fastidiosuspinned to it. Joseph Gillet also refers@ofastidiosudn his description ofZ. somalicus

andC. fastidiosusensu Gillet, in this instance is clea@y guineensisThis misidentification is awn

to the similarity ofC. guineensisvith the trueC. pitheciusfrom Asia. Gillet, who had visited the

BMNH collections, is likely to have studied the Fabrician typesCofpithecius and henceC.

pitheciusis correctly identified as an Asian specieshia collection which is now housed in IRSNB.

In conclusion, it is probable th&. fastidiosuss the senior name froi@. belus but with the doubt

over theprovenance of the Mniszech specimens and having not located the holotype, this species is

placed agncertae sedis

65



66



Chapter 5: A revision of the Afrotropical taxa of the C. molossuspecies

group
Introduction

TheC. molossugroup compriseg9 African and 7 Asian species and is named after the type species

of the genus. The species in this group are all laoghed and possesgvaline mesa and
metafemurs, a welllefined longitudial sulcus on the sternum and thick pubescence on the ventrites.
Males possess cephalic horns and within the internal sac of the aedeagus, the sclerotised region of the
FLP is fused only medially and raspulae are always alfisentthe sub basal region tie internal

sac. With the exception of the horn@dmirabilis, all males have an amtorly carinate pronotal disc.

The species in this group are distributed throughout most efSabhran Africa (excluding the xeric
regions of the Namib and Kalahaeserts and the Nanrkaroo ecoregion) and in Asia from eastern
Afghanistan, through most of India and SE Asia as far east as the Philippines and Withor.

Africa, most of the species in this group are found in open savannas, grasslands and woodilands wit
the exception of. princeps C. gorilloides C. gorilla andC. lea The Asian members of the genus
however are foreaiwelling species with the exception 6f platypuswhich is found in the Thar
Desert on the border of Pakistan and India. Many of the species in this group are known to feed
exclusively on monogastric herbivore dung and in particular elephant dung (Moretto, 2014), their
current distributions being resttéd to areas where these animals are found. Aside from digging
under elephant dung, these species are only readily collected at light and usually at dusk rather than at
dawn (personal observationJhose species that are omnivorous can be regularly trapgiad

human dung baited pitfall traps and can be very numerous; large numkerkeoaindC. duciformis

have been collected by the author using this method.

In this chapter,both sexes ofach speciem the C. molossugroup is described and-descibed in
detail, their distribution is outlinedheir biology discussedhe associated literatureferences and
information on the type material is providedveall as a key to identificatiorFurthermore, both sexes
of each species are figured in ddydateral and frontal views, together with th@leaedeagus. The
LC of all species is figured on a single plate to faciliatate identification.

Materials and methods

Specimens and taxonomic material
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The following abbreviations are used in the text. ame of the curators and collections managers at
each of the institutions are, where applicable, provided in parentheses. Specimens from 32 of the 34
institutions and private collections listed below were examined as part of this study:

ANHRT African Natural History Research Trust collections, Leominster, United Kingdom (R. Smith)

BMNH The Natural History Museum, London, United Kingdom (M. Barclay)

CMNC Canadian Museum of Natur@uebeg¢ Canada (F. &hier)

EMAU Zoologisches Institut und MuseuntsBtMoritz-Arndt-Universitat, Greifswald, Germany (P. Michalik)

FGIC Francois Génier private collection, Gatineau, Canada

HNHM Natural History Museum, Budapest, Hungé®y MerK)

IRSNB Institut Royal des Sciences Naturelles de Belgiguessels, Belgium (A. Drumont)

JFJC JeanFrangois Josso private collection, Muzillac, France

JLMC José Luis Moreno private collection, Barcelona, Spain

LMRZ Livingstone Mwseum, Livingstone, Zambia (C. Mateke)

MCG Museo Civico di Storia Natafe Giacomo Doria, Genoa, Ita@. Tavang R. Poggi

MCST Museo Civico di Storia Naturale, Trieste, Italy (A. Colla)

MDCL Michaél Dierkens private collection, Lyon, France

MHNL Musée de Confluences, Lyon, France (H. LabridlieAudiber}

MHPC Meindert A. Hielkema private collection, Gouda, Netherlands

MNHN Mus®um nati onal doHi stoire Naturelle, Pari s, Franc
MRAC Mus ®e Royal de | 6 Afri que CgwhberMaye)e , Brussel s, Bel gi
MTD Museum flrTierkunde, Dresden, Germany (K. Klass, O. Jaeger)

NHRS Naturhistoriska riksmuseet, Stockholm, Sweden (N. Apelqvist)

NMB Naturhistoriches Museum, Basel, Switzerland (E. Sprecher, |. ZéRfhader)

NMPC Narodni Museum, Prague, Czech Republic (LkeBea, J. Hajek)

NMK National Museum of Kenya, Nairobi, Kenya (E. Kioko, L. Njoroge)

OUMNH Oxford University Museum of Natural History, Oxford, United Kingdom (D. Mann)

PMOC Philippe Moretto private collection, Toulon, France

RMNH Naturalis Natuurhistorisch Museum, Leiden, Netherlands (H. Huijbregts)

SAMC South African Museum, Cape Town, South Africa (S. Van Noort, D. Larsen)

SANC South African National Collection of Insects, Pretoria, South Africa (B. Grobbelaar, R. Staals)

SRPC Sébastien Rojkoff private collection, Lyon, France

TMSA Transvaal Museum, Pretoria, South Africa (R. Miiller)

UPSA Scarab Research Group, University of Pretoria, Pretoria, South Africa (C. Deschodt)

USNM United States National Museum of Naturtitory, Washington D.C., USA (F. Shockley)

ZMHB Museum fir Naturkunde, Berlin, Germany (J. Frisch, J. Willers, B. Jager)

ZMUH Zoologisches Institut und Zoologisches Museum, Universitat Hamblargpurg,Germany (K. Schiitte)

ZSM Zoologische Staatssanlung Munchen, Minich, Germany (M. BaJk@. Balke

Terminology: allnameb ear i ng type | abel data is transcribe:
| abel and A/ 06 denoting a |line break; this is fo

square brackets. If no indication is given, the label is printed on white paper. The length of the
specimen is measured from the apex of the pronotum to the apex of the elytra following the midline.
Plates Specimens were photographed using a Canon HOSK with Macro 100mm or ME

65mm lenses. Images were stackmihg Helicon Focus 6.0. Genitalia images were photographed
through a Leica MS5 stereo microscofreages were processed and edited using Adobe Photoshop

Elements 10All scale bars on the imag unless labelled otherwise, are 5mm.

1. Catharsius platynotud-elsche, 1907

(PL. I figs. 1-8; PI. J: fig. 1)
Catharsius platynotuBelsche1907: 281; Ferreira, 1960a: 32.
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Type locality: A Vi ctori a, Kamer uno

Name-bearing type: Ho |l ot wyrigieal nionotymy)yin MTD:

An// Viktoria |/ Nyassa [blue car d] I pl atynotus

handwritten] // Typus. [orange card] // Coll. C. Felsche / Kauf 20, 1918 [blue card] // Senckenberg
Natur / hist. Sammlungen / f@sden, Museum / fur Tierkunde (MTD) // HOLOTYPE /
CATHARSIUS / platynotus / Felsche / det. H Takano 2015 [white card with red border; partially
handwritten] [/ /20

Redescriptiont Colour: Black; pubescence reddisiown. Male (PI. 1: figs. 1, 2, 5)Head: anterior

clypeal edge unevenly arcuate, rounded laterally and concave centrally; clypeal margin continuous;
clypeal surface rugulate anteriorly, turning more granulose towards the clypeogenal suture. Genal
edge rounded and obtusely angled, the laterepostedge almost completely arcuate; surface
covered evenly with scalé&ke granules turning more ovaline posteriorly; the genal margin with a
distinct emargination at the clypeogenal suture. In dorsal view, the lateral sides of genae parallel
sided. Clymogenal sture well defined to base of an incomplete clypeal carina. A short, laterally
flattened, rectangular, and apically bificate cephalic horn positioned anteriorly on clypeus; horn gently
slanted forward in lateral viewPronotum: anterior margin oliduely orientated anteriorly on each

side of eyes. Margin weakly emarginate centrally. Lateroanterior margin obtusely angled, lateral
margin arcuate. Pronotal disc with an angled transverse carina anteriorly; the central portion of disc,
as wide as the dsnce between the eyes, is extended forward, the carina almost straight and
interrupted medially; the lateral portions of the carina arcuate from the obtuse angle with the extended
central portion and termination point. Surface of pronotal disc coveredcirar granules becoming

finer posteriorly. Fovea on lateral declivity with a short carina antgrianning from fovea towards

the lateral margin in lateral view. Lateral declivity fully granulose except for a narrow smooth region
running from the fova to the anterior margin. Anterior declivity completely granuldsigira:
carinate basally; basal portion of elytra with some fine alutaceous microsculpture; elytral striae with
evenlyspaced weak punctures. Interstriae with weak fine punctures andealugsamicrosculpture
throughout; epipleural carina waleveloped, extending less thaalfhof the length of the elytra.
Pygidium: transverse, fully margined, with fine ovaline punctures throughritrites: covered in
reddish brown pubescence; metastarnwith long welldeveloped sulcus; the first sternite heavily
punctured with pubescendeegs. protibia tridentate; mesand metatibia with an undulating apical
margin. Tarsomeres with reddibhown pubesamce. Aedeagus(Pl. 1: fig. 7) parameres almoska

long as phallobaseurved laterally and pointed at apex. Endophallus with [Engella copulatrixin

medial region(PI. 30: fig. 1)

Female (PI. 1: figs. 3, 4, 8)Head: anterior clypeal edganevenly arcuate, rounded laterally and

emarginate centrally; clypeal margin continuous; clypeal surface with short transverse rugulae,
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turning more granulose towards the clypeogenal suture. Genal edge rounded and acutely angled,
surface covered with ovalke granules turning finer posteriorly; the genal margin with a weak
emargination at the clypeogenal sutu@dypeogenal suture to base of clypeal carina; clypeal carina
raised and tridentate, all three tubercles positioned along the same transvers¢helamcally
rounded cetnal tubercles rising higher than the tubercles on either Bidaotum: anterior margin
obliquely orientated anteriorly on each side of eyes. Margin weakly emarginate centrally.
Lateroanterior margin rounded and obtusely anghadral margin arcuate. Pronotal disc with a short,
slightly arcuate transverse carina anteriorly, interrupted medially; carina length shorter than the
distance between the eyes; surface of pronotal disc covered in circular granules, tightly packed
centrally on each side of the midline, becoming more spaced out towards the posterior margin. Lateral
declivity with fovea and surface completely granulose. Anterior declivity completely granulose.
Elytra: carinate basally; basal portion of elytra with some fingaaeous microsculpture; elytral
striae with evenhspaced weak punctures. Interstriae with weak fine punctures and alutaceous
microsculpture throughout; epipleural carina wagleloped, extending less than half of the length of

the elytra.Pygidium: transverse, fully margined, with fine ovaline punctures throughdentrites:

covered in reddish brown pubescence; metasternum with longlexatloped sulcus; the first sternite
heavily punctured with pubescent®gs protibia tridentate; mesand metatia with an undulating

apical margin. Tarsomeres with reddistown pubesagce.

Length: male 1927mm; female 2@5mm.
Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the
pronotal carina is reduced to a short arcuate carina interrupted medially. In smaller females, the

tridentate clypeal carina is reduced and the pronotal caripalegate and straighter.

Other material examined( 1 4911 1 142

ANGOLA : ZAIRE: San Sal v a-Kdoogo] (6016681 4140 rE@la MNHN); CAMEROON: LITTORAL: Edea
(3A476N, (1L GMHBR &tBrjbo [=Etamba)( 5 A1 16 N, 28596 E)L 90 SOUTH AkonZngiHB ) ;
(2A126N, ,fi-1Ah2168Y, G. ZWieBy; CENTRAL AFRIGAN REPUBLIC : KEMO: Fort Sibut
(5A4406N, 1119 A5l &l SANGHA-RBAERE: Bayanga(2°550N, 16°160 E Jv.1996, P. Moretto (B Il 1I

MHNL); Parc NationalNdoki, Lac 1(2 A2 96 N, 1-@9%i2@®3 P) Moret®(81 | P MGQGNGO: NIARI:

Mayoko, 285km NE of Pointdloire, 635m 2 A246S, 12A546E), 21. xi . 2013PMOIC) ; Ni e ms
PLATEAUX: Lefinie Reservation, bungalow near MpdZ2a5s, 15°3006 E 13.i.1964, SEndrodyYounga (2 1| NMPC);

Lefinie Reservation, Nambouli River {2085, 15°29 E 7.i.1964, S. EndrédYounga (1 NMPC); D.R. CONGO: Region

des Lacs [=between Lake Edward and Lake Kivu], Dr. SagbnBMRAC); BAS-UELE: Bambesa3 A2 76 N, ), 25A4 10 E
16.iv.1937, J. VrydaghA27daN, )VERENAY 110 Wadaghb(e 42 MRAC); Bambesa

(3A2706N, ), 205iA97 8. Brydagh2{ | MR AB2inhesa3 A2 7 6 N, ), 2193%,4J1\GyEaghe] I | 3

IRSNB); Bambesa3X A2 7 6 N, ), 26183 Uo\Eydagh 3l Il | 16 MRAC) ; BAdFédNa) B55A4106E
16.x.1937,J. Vrydagh(1l NMB); Bambesa3 A2 7 6 N, ), PLBxAB1, G.E\/rydagh @21 13 MRAC) ; Bambesa
(3A2706N,), i21®DFAI1NGYHEaghF Il Il 13 | RSBambesg3 A2 7 6 N, ), 15-854ii4.938, B. Vrydagh (1

BMNH); Bambesa A2 7 6 N, ), i219384)1\Veyfagh2l | | RSNB) ; 3 B2 b N S)a21938,4. Viydagh

GII1I12 1 RSNB) ; 3Bamb Bl s j ®16.AK3ISA EVrydagh(ll NMB); Bambesa3 A2 7 6 N, ), 4106E

; 25A
vi.193§ J. Vrydagh (113AMRA®), ) 2iEB&d é/dgdagh? || IIRSNB); Bambesa3 A2706N
25A4 18283 . vii . 1938, J. BumbgsdaRAN7 q N,I), iBIERAINGYHagh I 12 | RSNB
Bambesa3 A2 7 6 N, ), 21934 ,4]1\/wdz'gh(l Il 21 RSNB) ; 3B2& b &l's pxa.594% 1 \bryHagh |
IRSNB); Bambesa3 A2 7 6 N, )i iA%A 4. Vigdaghld | RS N B) ; 3B2Mb &s p @xE1938, PoLEre
(31l MRAC) ;2 ABIB & Nb 9 20@EiiA837,B6rEHutsebauti | RMC); Moto @ A5 46 N, ), OB0A2 56 E

)

70



Burgeon (4 | |3 MR;AICBMNH); Moto 2 A5 4 6 N, ), \#.99262 |5 BuEgeon I || MRAC); Region deSassa
(5AN506 2EAB805® 6, Col mant HAUTIKATRNRGACRasumbalesgl 2 A146 S),), i.1D8BAR 86 E
Garnier (1 P MOKipushya @2°580 S 9°302 i.1948, Mathias (1 NMB); HAUT-LOMAMI : Parc National de

| 6 Up ekabnabilenga 700m ( 9A096S, 26 A4206E), |8. xMRALCLIRSNB); Par6. F .
Nati onal dKaswhbbebgpe MDD m ZOADDESY),., i .117949, G. F.|l IdeMRMIX t e (
ZMHB);Par ¢ Nat i on ahswabieengh 6 Upe8 mba9A096S, 26A424alH)I,2 3IIRSNA);4
Parc Nat i on akaswabitlengh 6 0P @& mb & 9 Ao 921&319492&5%432 ONE )t ,t leV ( BR ARG ;

Nati onal dKeswhbiletbpe MBaAmMm (9A096 3. 12 61044290, E)G. WBAL)drairci Ndtional e (1|l

de | 6 Upse idsaabilengdyla b we , 585m (8A3906S, 2 6 A3 1 &EBAC); PazcMNatimal 1 9 4 7 , G.
de | 6Up &mlbave, 585m (8A396S, GAMRA@EB’ar d2Nat il®mdukange FI. 0 ldpae \
1810m (9A156,4.27A12®8)9,, 861 F . M ROAGDAUWUELE: édbinfvd 8 AR9 6 N, , 29 A506 E)
17.viii.1925, L. Burgeon (L MR A@ungu @ A3 6 6 N, ,\219223D4IoBESseyl (Il B MNTWRI; PIaineSemIiki

(0OA5406 N, ), 3OAMMNG.E Lebrun @ II I | 12 MR ALWALABA : Kafakumba@ A4 06 S, ), x2.®284 6 6 E

F. G. Over | aekafakgmb#9 AMROAGCY ,;), 21934 4 6F0.EG. Ovlelr | MRAC)(;1IK@AAKa b a (

2 3 A 461031, F.G. Overlaet 21l |5 MRAC): KaAd4dRGa®b)a & B582%4 B.6.Pverlaet (3

MRAC; 11 B MNIH NMPC); Kafakumba @ A4 06 S, ), ¥i.3983 &.&EOverlaet2( | MRAC) ; Sandoa
[=Sanduwa] 9 A4 26 S, ), il.OALS B.6.EOverlaet I MRA GIORDKIVU: Beni (0 A3B308 N, ), BtOA27 6 E
Borgenhoff @l I 12 MRAIC | RSBEBI QO A3 006 N, ), @0IOZLMNE L. Lebrun@ I | 1 MR AKIID ;
(1A496N,)(BIOIADI6 R FRaBNational Albert MabengaMont Kasale1000m( A0 16 S, ), x21934, 2GIFd E

de Witte (1 MRAC; 1 | | R $arBNational AlbertMabengaMont Mabengal000m (@ A0 16 S, ), vRk1938,GFH E

de Wi tt e (Part NafibRaAAlbertKikyo presKalonge 0°2 0 6 N, R 2180 830xH 952, P. Vanshuytbroeck

& J. Kekenbosch3 Il I MR R&) National AlbertKatanda, 950m(0 A5 0 6 S, ), X193A,2G2F6 de Witted(|

IRSNB); Parc National AlbertSecteur Nord, Riviere Ngokoll160m( 0 A1 9 6 N,, 18vig1952, 556 Ede Witte (1

MRAC); Parc National AlbertNE RutshururegionBinza, 1100m@ A5 2 6 S, ), x2.934, &.F.al& Witte3( | MRAC;

de
16l
9

20111 11 RS RaBc)National Albert, Plaine Semliki, 90@00m (0°0 6 6 S°346 E)Q—x.1937, Hackars (. |2l
MRAC); EQUATORIAL GUINEA : CENTROSUR Nkolentangan( 1 A3 5 6 N, , xil®A/3 908, E5) Tessmann
611l 12ZMHB); LITORAL : Uelleburg [=Mbini] ( 1 ANB 5 89 A,3viAvid. )8, G. Tessmann3(ll II | 12ZMHB);

GABON: ESTUAIRE Monts de Cristal Tchimbele( 0 A3 7 6 N, , ii.2001A @.4rér&l (1 P M OKRGOUNIE:
Sindara(1°025, 10°39% E }1.ix.1985, J.L. Moreno & T. Mestrel(1JLMC); Sindara(1°02%, 10°39% E }4.xii.1985, J.L.
Moreno & T. Mestre (R | JLMC); Sindara(1°0238, 10°39% E }16.xii.1985, J.L. Meeno & T. Mestre (L JLMC); Waka
(1A046S, 111A006 P)MOGPOUERNINDO: Boot (0 A0 66 S, ), viil190805F¥ &MBCL); Bool,

chantier( 0 A0 6 6 S ,, vii.19B6A Blatigaio)& Teisierd Il Il 12 PMQAG)i;ndo, Ip&safa®@ ADho N, 12A480E
Xii.2004, T. Bouyer (L P MOR&jc Nationalope ( 0 A27 6 S,, 9113 . AGi8i6.EQ009, G. Lecourt (11
(0OA3406 N, , v2.7963]1 GEBernardil Il | B MNHN) ; MaAk304kooN, , (212xiALS7B, MEBsion

BalachiowskyMe ni er ( 1 IOGOONEMARITIME : Bongo 2°106S, 10°126 K iii.1996, Poulard 1 MHNL);

WOLEU-NTEM: Oyem( 1 A36 6 N,, 1210A3i4i6iE)1 99 1, UGANDA: [mpprecide lotalityPIMO ®I) D) ;
CENTRAL: Entebbe(0 AO5 86 N, BRARMIDE) OEAD5eobNb, e, A21AIR,G.6.FBpwdey (L BMNH) ;
WESTERN Bundongo Foresfl A4 6 6 N, 31A336E), Vi i(.]lIQSBMNI-V). G. E32@0f.a Bu Sbo mé |
(1°4 806 N, 30AQ7HIE). 1911, S. A. Neave (11 B MM H) ;1115 BMNHY , Xxi . 19
f
L

ZAMBIA : NORTHERN Kalundu( 10 A186S, 23 Ai2i36E943, H.J. B(®A@a306S5|, BBRARBP
.1945, H.J. BrédoZ | | RSNB)-Wanta(eBrAvt 6 6 S, i.1949, A3.B@dy | | RSNB) ; Tupele [=
Mweru-Wantipa( 9 A0 7 6 S, 2121®453HIBré&dp L Il | B | RSNB) .

Notesthe hol otype speci men carries |l abels stating
Nyassao, which | ikely refers to Victoria Nyanza

in the description oWictoria, Cameroon. It may be possible that Felsche confused the twitidsca

but if the label on thediotype is to be believed, the type locality is not Cameroon but Lake Victoria.

A long series of this mecies was collected in the Toro region of westéJganda by Lady Aline
Louise Jackson and housed in the BMNH. It is important to note that all of these specimens are
incorrectly labelled as originating from Toro in Nigeria, the mistake likely arising from an error by
museum staff in the early 2@enury. Lady Jackson was the wife of Sir Frederick John Jackson,
Governor of the Uganda Protectoraigd an ornithologistoften collecting alongside her husband in

the field Anonymous, 1929

Diagnosis males of this specieare easily identifiedpossessig a unique pronotal carina which is

angled anteriorly with aemtral flat portionIn no other species does the carina expand forward in this
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manner. The female is similar in appearance to the female aflamastobut the elytral interstriae
are coveredn weak fine punctures whereasGn adamastarthe interstriae are well punctured.
Biology: this species is found ilowland forest and foressavanna mosaic habitats surrounding the
Congo basin Specimens have been collected in elephant dung andt@iaeted to light.One
specimen inthe PMOC was caught in tall OkoumeAfcoumea klaineanalowland forest in
Chimpanzee dungpecimens have been cautiitoughout the year

Distribution (PI. 1: fig. 8) Angola, Cameroon, Central African Repubkmuatorial Guinea, Gabon,
Congo, D.R. Congo, Uganda, Zambia.

2. Catharsius gibbicollisGerstaecker, 1884tat. res.

(Pl. 2 figs. 1-8; A. 30: fig. 2
Catharsius gibbicollisGerstaecker, 1884: 50

Type locality: A Massai 0O

Name-bearing type:

Type lost. AlthoughC. gibbicolliswas described in the period when Gerstaecker was based at the
University of Greifswald (Peter Michalik, EMAU, pers. comm.), the type was listed as being present
in the Hamburg Naturhistoriches Museum according to thedgfsogue of Coleoptera published by
Gebien in 1907. The Hamburg museum was heavily bombed during the Second World War and the
dry collections were almost completely destroyed (Kai Schitte, ZMH, pers. comm. 2016). The type is
not listed in the most recentpe catalogue by Weidner in 1976. A topotypical specimen in IRSNB
which was compared to the type by Gillet, together with notes on thdalypls,is heredesignated

as the neotypdn order to stabilise the taxonomy of this and closely related species.

i/ Mas s ali / E. Africa. [ handwritten] I 1 gi bbi
[ handwritten] [/ gibbicollis I/ Gerst. /| type
detail: / voir au verso [handwritten] / [on the reverséhe same label:] Original / 57 } etiquette rouge

/ magenta / Massailand / G.A. Fischer leg. / Geogr. gesl. ded. 1884 } etiquette blanche / Catharsius /
gibbicollis / Gerst. }etiquette bl. / encadrée noir / platycerus Kl. / C. Felsche det. 1901 } 1a ligne

|l 6encore rouge [handwritten] [/ gibbicollis [ I
handwritten] // NEOTYPE / CATHARSIUS / gibbicollis / Gerst. / det. H Takano 2017 [white card
with red border; partially handwritten] [/ 0

Redescription Colour: Black; pubescence yellowibhown. Male (Pl. 2: figs. 1, 2, 5)Head:
anterior clypeal edge unevenly arcuate, rounded laterally and concave centrally; clypeal margin

continuous; clypeal surface transversely rugulate anteriorly, turning more granulose towards the
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clypeogenal suture. Genal edge rounded and obtusely anglgdces covered evenly with
longitudinal granules turning more ovaline posteriorly; the genal margin with a distinct emargination
at the clypeogenal suture. In dorsal view, the lateral sides of genae p=datel Clypeogenalsure

well defined to basef@n incomplete clypeal carina. A laterally flattened, narrow, pasilliedd and
apically pointed cephalic horn positioned anteriorly on clypeus; Hamesl forward in lateral view.
Pronotum: anterior margin obliquely orientated anteriorly on each sfdeyes. Margin interrupted
medially, with the interruption as wide as the width of the cephalic horn. Lateroanterior margin
obtusely angled, lateral margin arcuate. Pronotal disc with a transverse carina anteriorly, clearly
emarginate medially; on eachdsiof the emargination is a short rounded protuberance from whence
the carina angles back to where it terminates; the carina slightly bowed internally before flattening
and arcing to its termination; posterior surface of pronotal disc covered in circamadas, becoming

more scaldike anteriorly; lateral declivity with fovea and surface completely granulose; anterior
declivity perpendicular to the pronotal disc in lateral view; central portion of anterior declivity
completely granulose, with a larggdefi VO s haped de pElygas sarimate basadlyd i al | y
basal portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral striae with weak
punctures. Interstriae smooth, with frequent fine punctures and minimal alutaceous utptnosc
centrally; epipleural carina wetleveloped, extendin half the length of the elytraPygidium:
transverse, fully margined, with fine ovaline punctures through@trites: covered in thick brown
pubescence; metasternum with long veldiveloped slcus; the first sternite heavily punctured with
pubescencelLegs protibia with three external rounded projections; memad metatibia with a
weakly undulating apical margin. Tarsonsesith reddisFbrown pubescencéedeagus(Pl. 15: fig.

7). paramerealmost as long as phallobaseirved laterally and pointed at apex. Endophallus with
largelamella copulatrixin medial regior(Pl. 30: fig. 2)

Female (PI. 2: figs. 3, 4, 8)Head: anterior clypeal edganevenly arcuate, rounded laterally and
slightly concave centrally; clypeal margin continuous; clypeal surface with short transverse rugulae,
turning more granulose towards the clypeogenal suture. Genal edge rounded and obtusely angled,
surface covered with longitudinal granules arranged circularly gmoint along the lateroposterior
edge, turning more ovaline posteriorly; the genal margin with an emargination at the clypeogenal
suture.Clypeogenal suture to base of clypeal carina; clypeal carina raised and tridentate, the central
tubercle being posithed slightly to the posterior of and higheanhthe tubercles on either side.
Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes. Margin interrupted
medially, with the interruption half the width of the clypeal carina. Latésséior margin obtusely
angled, lateral margin arcuate. Pronotal disc with wide, transverse undulating carina anteriorly, as
wide as the head; the carina bowed on each side of the midline to its terminal point positioned on the
same horizontal axis as itsidpoint; posterior surface of pronotal disc covered in circular granules,
becoming more ovaline and scdile anteriorly. Lateral declivity with fovea and surface completely

granulose. Anterior declivity completely granulo&dytra: carinate basally; lsal portion of elytra
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with fine alutaceous microsculpture and slight rugosity; elytral striae with weak punctures. Interstriae
smooth, with frequent fine punctures and minimal alutaceous microsculpture centrally; epipleural
carina weHldeveloped, extendinhalf the length of the elytrd&ygidium: transverse, fully margined,

with fine ovaline punctures throughoMentrites: covered in thick brown pubescence; metasternum
with long weltdeveloped sulcus; the first sternite heavily punctured with pubesdeegs.protibia
tridentate; mesaand metatibia with an undulating apical margin. Tarsomeres with reddisin
pubegence.

Length: male 2127mm; female 228mm.

Variation : in smaller males, the cephalic horn is reduced to a short point on the cigpealand the
pronotal carina is reduced to a short arcuate carina. In smaller females, the tridentate clypeal carina is
reduced.

Other material examined( 56 1l I | $ 0

KENYA: [ no precise locality], 13. xi . 1Brddlom(R. NHRRIADOt (11 B M
Ngong( 1 A216 S, 19306G\ Baba@E)L MNHNgong( 1A216S, 36A40060K),] WMidgo, Macl
Forest(1A216S, 36A4006H)e,s i(ilil.KIANSMK)Mughda(cll 156 S,, viidl854,3HY dHEEM0

@111 1 RSNB) (1 MLSd G aviPE3AHIBeHENI NMPC);Muguga (1A156S, 36A3906E),
Verdcourt (I BMNH) ; Muguga (1A156S, 361398 KEK) : v(MuAglasgosS7,, 3B6.A39 &I
30.v.1971, ES. Brown (111 BMNH) ;a( MA$ 6§ S,, 5.\8168%3BA6PaEker (1 NMHAuguga( 1 A156 S,
36A396F5. v. 1971, E . SMuguBa Research Statibh°(BNMN H )3)62%.8i.99FE G.F. Bornemissza

(1l SANC); Muguga Research Statiatf{36 S, 3)62R.8i.9983F AMacqueen (B Il 4 | SANC); Muguga Research

Station, 2090m 1°136 S, 3)6 B AKE Davis & Dewhurst (13l | SANC): LAIKIPIA: Nar o Moru (0A106
37A016E), i v. 1191413, N M¥aja;dayoh[=Naro Moru] 0 A1 0 6 S,, 8.8.79810 X. ¥d&quetll

JLMC); MURANGA: Makindi, ca 1500mQ°586 S, 68 8401975, Davis & Dewhurst (21 SANC); Mont Kinangop,

Versant Est,22002400m( 0 A4 06 S,, 3i6iA4199%1E2), Al | uaud NAIROBle kangata(l 1 A(21216 SMNHN)
36A442539)v1977 Jeavetten (1 RMNH) ; Langata (1A2265S, 136 KKKaBY , xi . 19
6 S, 8.3180A @0 6BEMNH) ; Nairobi (1A196S, AAABDOBMNH)y. Nalliophb
S, 3169AlEBO a /)l N MIA)l 96 8g l9BBHAVEBGIEN) NMKI; US9;Mdrobi( 1A196S,
E920, A.F.J. Ged(yeA1(9181S,,NNBRBRASXOINIENT DDA, A. F. J. Gedye
S, 3264A 5x0GE)1920, A. F. J.( 1QeldyesS ,,(9131628|31M6 LI NNMK )o;b i
(1A196sS, 3 6]AI5 ONMNER N) ;1(91841, 9 GG ,i ( E3EELABSMNBHIYRU : Naivasha

S,, X6A2 GL(DE))C% ,  C. Makurug @ Ad 7 6 S|, DrBHE AN ¥ PBP)d e k e r Nakuiuil B MNH) ;
S, VvIDB)AOR O EGr ay NARDK: Keekbrok (£3538, 35°140 ¥ i.1986, P. Rahola {1 MHNL);

Masai Mara( 1 'A286S , ( 1315 AIORSNER ) ; (16100aSs, G7T@MHYIA913pG. Babault (L 1 |  MN HBKm;

SW Narok, 1900m1°156 S 5°428F 26.iv.1975, Davis &ewhurst (1 1 SANC); South Masai ReserveearMara

River( 1A286 S, 1939DAB.R e (I 11 B MMNMBR]: Nyeri( 0 A2 6 6 S ,, i.1848,Miss MoEeple

(11 N BAVBURU: 20km S Maralal, 1825n(0°550N, 36426 E 9.vi.1975, Davis &Dewhurst (2 1| 21 | SANC);

TANZANIA : ARUSHA: Ar us ha ( 3 A2 8.9965, ObB3/&Met |0 ENEHB); Karatu, 1490m 3°200 S 5A 43),6 E

30.iv.1975, Davis & Dewhurst (3l 11 SANC); NW Karatu, 1660m3 A206 S, ), 126-AQ6DE. 2007, Strol
PMOC); Lake Ndutu area,Serengeti National Pa2 A59 6 S, ), R BoAterZ & E|1 QUMNH); Lake Ndutuarea,

Serengeti National Pai2 A5 9 6 S, ), 13.5.7000] R. Eostel{ OUMNH); Lake Ndutuarea,Serengeti National Park
(2A596S,) 25AMQ &REoster I OUMNH); Lake Ndutuarea,Serengeti National Parfg A596 S,), 35A016E
30.xii.1990, R. Fosterl{ OUMNH); Lake Ndutuarea,Serengeti National Par2 A5 9 6 S, ), 33.5. 1091 1R Eoster

(I OUMNH); Lake Ndutuarea, Serengeti National Park2 A5 9305SA Q,116vE1991, R. Fosterl( OUMNH);

Ngorongorol 3 A1 06 S, 2531®7A 3G} BidEi I, MCG);Ngor ongor o Crater (3A1RKIK); 35A34
Ngorongoro Crater, 210013 A1 06 S,, 305 A3 41®E)3, RMNH); Ngorongokelérater (A1 06 S,, 35A3406F
Xii.2002 (4 I PMOC) ; Ngorongoro Crater, east (2ilm PBO®NgPopgsrp 35A4106
Crater, NW outer slopes, 20108f070 S, 308 )5248.iv.1975, Davis & Dewhurst (21 SANC); Ngorongoro Crater, NW
outer slops, 2010m 8°076 S, 3085 30.iv.1975, Davis & Dewhurst (10l 71 | SANC); Simba Camp, Ngorongoro
Crater, 2319m3 A1 46 S, , 12B4A2@ 3 R)Smith & H. Takan®@l I 3111 B MNS#dengeti National Park,
Lake Ndutu?2 A596 S, ), 13.6.108 1 Gudswaard (. RMNH); Serengeti National Parkake Ndutu 2 A5 9 6 S
35A0106E15. vi. 1986, P. C. Gerandesi viNatianald ParkL.aéké NduttRBIABY 6 S, ),
31.xii. 1986, P. C. G BILIMANIAR@ rKd b(oalolt o R MINHK)i ;bo7nAglod doF ) ((31A
Madschame [Machamg ( 3A126S, 37 A13I6 ENHB); MARA: Blare ¥ Berona [{Sé&ronergP°250 S
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34°49 E Pperengeti National Parkyi1969, H. Hendrichsl{ ZSM); SHINYANGA: Serengeti National Park, near Naabi
Gate, 1650m2°500 S 5°008  28.iv.1975, Davis & Dewhurst 2l SANC); Serengeti National Park, Seronera/Naabi
Gate, 1600m (B8 S 4°548 E 28.iv.1975, Davis & Dewhurst (3] SANC).

Diagnosis This and thesubsequenspecies have a distinctive pronotal carina which is extended
anteriorly further thain any of the other specieS. gibbicollisis easily distinguished froi@. chinai

by the depression in the anterior declivity of the pronofline females can be sepa@by the shape

of the clypeal carina, with the central tubercle on the clypeal carina elevated much highehiimai

These two species are distributed allopatrically, their distribution separated by thEurké&ea basin

of northern Kenya anthere § unlikely to be any confusion in specimens with provenance.

Biology: This species is associated with the montane forests and the high elevation grasslands of
northern Tanzania and southern Kenya. A long series of both sexes was collected by the author at
light on the Ngorongoro Crater rim. Some specimens have been caught diaitedgpitfall traps.
Although their specific dung preference is unknown, it is likely that this species feeds primarily on
elephant dungSpecimens have been caught betw@etobe and August

Distribution (PI. 2: fig. 8) Kenya, Tanzania.

3. Catharsius chinaiFerreira, 1960

(Pl 3 figs. 1-8; Pl. 30: fig. 3
Catharsius chinaferreira, 1960a: 14; 1960c: 7

Typelocality: A Abi ssiniabo

Name-bearing type: Hol otype I in BMNH:

fi /Hblo- / type [white disc with red border] // Raff [handwritten] // Abyssinia / Raffray [cream card

with blue horizontal line] // Nevinson Coll. /19184 // HOLOTYPE I / Cat har s
M.C.Ferreira det.,1960 [partially handwritten] / NHMUK®L® 7 76 0 [ QR code] [/ 0

Redescription Colour: Black; pubescence yellowibhown. Male (Pl. 3: figs. 1, 2, 5)Head:

anterior clypeal edge unevenly arcuate, rounded laterally and concave centrally; clypeal margin
continuous; clypeal surface transversely tatg anteriorly, turning more granulose towards the
clypeogenal suture. Genal edge rounded and obtusely angled, surface covered evenly with
longitudinal granules turning more ovaline posteriorly; the genal margin with a distinct emargination
at the clypeognal suture. In dorsal view, the lateral sides of genae pasalkd. Clypeogenalsure

well defined to base of an incomplete clypeal carina. A laterally flattened, narrow, psidekland
apically pointed cephalic horn positioned anteriorly on algpédnorn fanted forward in lateral view.
Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes. Margin with a minute

interruption medially. Lateroanterior margin obtusely angled, lateral margin arcuate. Pronotal disc
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with atransverse carina anteriorly, slightly emarginate medially; carina angled back from midline to
termination point, almost straight and slightly sinuous; posterior surface of pronotal disc covered in
circular granules, becoming more schike anteriorly; lderal declivity with fovea and surface
completely granulose; anterior declivity slightly sloped but almost perpendicular to the pronotal disc
in lateral view; central portion of anterioleclivity completely granulosélytra: carinate basally;

basal porton of elytra with some fine alutaceous microsculpture and slight rugosity; elytral striae with
weak punctures. Interstriae with fine punctures and some alutaceous microsculpture centrally;
epipleural carina wellleveloped, extending half of the length bételytra Pygidium: transverse,

fully margined, with fine ovaline punctures throughoientrites: covered in thick brown
pubescence; metasternum with long vedveloped sulcus; the first sternite heavily punctured with
pubescencelegs protibia tridenate; mesa and metatibia with an undulating apical margin.
Tarsomere with reddiskbrown pubescencéedeagus(PIl. 3: fig. 7) parameres almost as long as
phallobasecurved laterally and pointed at apex. Endophallus with lengella copulatrixin medial
region(Pl. 30: fig. 3)

Female (PI. 3: figs. 3, 4, 8)Head: anterior clypeal edganevenly arcuate, rounded laterally and
concave centrally; clypeal margin continuous; clypeal surface with short transverse rugulae, turning
more granulose towards the pgogenal suture. Genal edge rounded and obtusely angled, surface
covered with longitudinal granules arranged circularly from a point along the lateroposterior edge,
turning more finer and ovaline posteriorly; the genal margin with an emargination aypbegtnal
suture.Clypeogenal suture to base of clypeal carina; clypeal carina raised and tridentate, the central
tubercle being positioned slightly to the posterior of and higher tharuthercles on either side.
Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes. Margin emarginate
and with minute interruption medially. Lateroanterior margin obtusely angled, lateral margin arcuate.
Pronotal disc with a wide, transverse carina anteriorly, widen tdistance between the eyes; the
carina bowed very slightly on each side of the midline to its terminal point positioned on the same
horizontal axis as its midpoint; a very short carina runs posteriorly along the midline from the carina;
posterior surfage of pronotal disc covered in circular granules, becoming more ovaline andilseale
anteriorly. Lateral declivity with fovea and surface completely granulose. Anterior declivity
completely granuloseElytra: carinate basally; basal portion of elytra wiflme alutaceous
microsculpture and slight rugosity; elytral striae with weak punctures. Interstriae smooth, with
frequent fine punctures and minimal alutaceous microsculpture centrally; epipleural carina well
developed, extendinhalf the length of the yra. Pygidium: transverse, fully margined, with fine
ovaline punctures throughoentrites: covered in thick brown pubescence; metasternum with long
well-developed sulcus; the first sternite heavily punctured with pubesderg®.protibia tridentate;

mesa and metatibia with an undulating apical margin. Tarsomefith reddiskbrown pubescence.

Length: male 26027mm; female 226mm.
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Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the
pronotal carinas reduced to a short arcuate carina. In smaller females, the tridentate clypeal carina is
reduced.

Other material examined( 1221 11 104

ERITREA: [no data] warson ® I NHRS) : [ no dMAEKHAL: Asimla rlaR SNIBS)A L(916ONIIII 368 A5 6 6
ZMHB); Asmara( 15A196N),3l B8 MIOPE Asmar a Y(UIALURSWB)38 AMs6emalm)a ( 15A19
(201 MNHHOPIA : [no precise locality] 1881, A. Raffragl{ I | 1 MNHN) ; [no plktkEkcMBEN) pcal it
[no precise locality] Laferte2]l I | 1 MN M Mo precise locality] 1910, G. Kristenserl (8 | 2 I R S[hbBecise

locality] (21l I | RSMoBIata] (B I 13 MTD) ; [Inod dBMAH) (1[ no ddt aBIMNHN.; C.[ nWar ¢
data], A. Raffray {l B M N [H9 precise locality] (B II 31 | ZSM); ADDIS ABABA: Addis Ababa( 9 AO0OB&N) 38A4561
(L11ZMHB) ; Addi s Abab a), 1891800, EdaNger (1ZBHBL BdHi s Ababa ()WhkI®HLO N, 38A4
l. Ambjér n (111l NHRA)d;i s Ababa ()9Viad9Ban Rybalod @ A 4CBUSMEN AMHARA : Abbat
(10A3806N),vil8m®DéedllE BMNSBEkm E of Bahir Dar (11A366N, 37A2606E)

E
1

(I MRAC) ; b e-Djeneand WobraneooulchB000-9000ft. ( 8 A5 8 6 N ), 3080 A.89869 E Omer Cooper
(Al BMNH) ; Me c ha E)1vi.¥9620 Deyen Xl 3 BADNOBENISHANGUL-GUMUZ: 15km NW Hora,

1600m( 1 0 A1 3 6 N), vi®A3AG.2d6 Rougemont (1 MR A GAMBELLA: Yambela [=Gambela] 8 A156 N,

3 4 A 3,5v.1987, Rybalov (1 13l OUMNHARARI: Har ar ( 9A1POGNIL MRRAD)HEHarar (9
42A0THPE | RSHM&Bnar (9A1RGN, MNARNA O 7 6 Ir ;& N ,), 1912, &0 Rridtdhsen (1

MNHN); OROMIA: Akaki River, 8000ft.( 9 A0 3 6 N ), 28x8.904, P& EZaphird®8( | B MNH) ; ( AA5 &4 M,
39A0,&AKQS. Persson3(8 1l Il 14 0NHRS) ;( 8BA@d7edINe), xi.3993A R. 1idlEE 2l | P M @0dola
(6°59 N ,9°1130),E18.xi.1928 (I MCG); Doukham, 65007000ft. ( 8 A4 8 6 N,), 1@x81926,Bro HE Scott (I
BMNH); Ejeredorf( 9 A5 56 N), 308 A 3Nle6uEN&B)NGinbilllB80m( 9 A1 1 6 N ), 30351975, 0. Gékdst
@1 MNHGinma [=Jimma] T A4 06 N, ), 818385MN. B&bis (I MCG); Goba (7A01)pR,de 38
Meulenaere (I | R SHbBa)Sallad=Lake Shala]7°28 6 N, 163F8IA 3 MN HJimma, 1800nf 7 A4 06 N ), iv-3 6 A
viii, 1971, R.O.S. Clarkelfl 11 MRAC) ; ( 7 A 4n0n& N ), viiavid. 20810 @. Ee Rougemor(tll 11 MRAC) :
Kibre Mengist, 180@2000m( 5 A5 3 6 N,), 1B18.A B30 EEC. Rougeodl( |  MN HeéhyirpnsKibre Mengist,
2200m ( 34A5968HK.1976, P.C. Rougeoflfl MNHNearKi bre Mengi st ),(16M2802,6 N, 38A!
Werner & Sudrlangdnd llakgPMOL) g N ), v-8.BAL4 . dleERougemontl(1 MRAC) ; Managash:
[ =Menageshal] (),24013@ NP.C. Zapwh(d 4 6EMNH) ; Mount AmMtADt7d N[),= BrBtActt6d]E
14.x.1904, P.C. Zaphird{ B MNMNepghelli [=Negele], 1441nB¢206 N 9°238 EJolivet (2 | NMB);Soder e ( 8 A246 N,
3 9 A2,3vh1887, Rybalov Il O U MN ¥ambo [=FAmbo] (8°58 N ,7°528 E iv.1995, Lizer (A I P MAIC

MHNL); SOUTHERN NATONS, NATIONALITIES AND PEOPLESAr ba Mi nch (6A026N, 37A3308E)
(51 M R AMBilgheWando farm Awasa-Meer (7°060 N, 08 B 283i-3.iv.1960,Mej. M.J.A. de Koster (1 |1

RMNH); Bonghe,9000ft. ( 6 A 03 D A9, ®.&ii948, H. Scottl] B MNBil)a,;8000ft.( 6 A2 56 N ), xiAd®A 186 E
Meneghetti 8 I | 3 N MRalle [=Yirga Alem] 6°45 6 N, 2563681989, Balbis (1 MCG):Di | | a (6A2506N, 38A
i Xx.2000, P. Lenear®Dodz¢lll 2P MDDAZ B IBEW20IMIM Sthle @I I |3 PMOC) ;

Hosaena, 2300r0 7 A3 3 6 N,, 283v7l975, Z6dE Rougemontl (1 MR A K3raco [=Marequol 7 A58 6 N,), 38A330E
1914 (1 | RS NeBayeen Wubara and Dit®50010000ft. ( 6 A1 5 6 N,), 437948, 1H6 Eeott(ll B MNH) ;

TIGRAY: Tigre(2l I 1 1 MN HNgre, 1850, Schimper (3l | 1 MNHN) .

9

0E
0E

A5
50

Diagnosis See undec. gibbicollis The lack of a depression on the anterior declivity in the males
and the elevated central tubercle of the clypeal carina in the females will distinguish the two species.
As these species are distributed allopatrically, there is unlikely to be any corifusjgecimens with
provenance.

Biology: This species is endemic to the montane forests of Ethiopia and Eritrea. There is no
information on their behaviour, dung preference or method of capture, but is likely to have similar
habits toC. gibbicollis Specimens have been caught betwdanchandDecember

Distributon (PI. 3: fig. 8) Ethiopia, Eritrea.

4. Catharsius gorilloided~elsche, 1907

(PL. 4 figs. 1-8; Pl. 30: fig. 94
Catharsius gorilloided-elsche 1907: 282; Ferreira, 1960a: 24.
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Typelocality: A St anl=eyPpoood| OMal ebo (4A176S, 12A296E), DF

Name-bearing type: 3 syntypes (3010I) in MTD and 1l syntyryg
stability of nomenclature by fixing the published name to a single specimen, the largest male
specima from the series is hedesignated as théectotype

n// Stanley [/ Pool [ handwritten] [/ gorilloides
handwritten] // Typus. [orange card] // Coll. C. Felsche / Kauf 20, 1918 [blue card] // Staatlinrviuse

fur / Tierkunde Dresden // Senckenberg Naturhist. Sammlungen / Dresden, Museum / fir
Tierkunde (MTD) // LECTOTYPE / CATHARSIUS / gorilloides / Felsche / det. H Takano 2015

[ white card with red border; partially handwritt

Redescriptiont Colour: Black; pubescence reddidinown. Male (PI. 4: figs. 1, 2, 5)Head: anterior
clypeal edge brodgd arcuate with a slight concavity centrally; clypeal margin continuous; clypeal
surface with short transverse rugulae turning more granulose towardypgkegenal suture. Genal
edge rounded and obtusely angled, surface covered with ovaline granules anteriorly disappearing
completely towards the eyes. Clypeogendlise well defined to base of an incomplete clypeal carina.

A basally rectangular, apicaltyiangular laterally flattened cephalic horn positioned anteriorly of the
clypeal carina on clypeus; the triangular portion slightly carinate; horn, erect, gkmtigd forward

in lateral view. Pronotum: anterior margin obliquely orientated anteriorlp each side of eyes.
Margin weakly emarginate centrally. Lateroanterior margin right angled, lateral margin arcuate;
Pronotal disc with an angled transverse carina anteriorly; the central portion of carina arcuate and
slightly emarginate centrally, befoamgling back towards the termination point; carina with a gentle
concavity half way along between the midpoint and termination point; carina sinuous intermittently;
total length of carina wider than the widest point of the pronotum. The lateroposterimroédg
pronotal disc at less than 45° to the posterior margin. Anterior two thirds of pronotal disc smooth with
fine punctures; the posterior third with fine circular granules and alutaceous microsculpture; lateral
declivity granulose with alutaceous microktture except in the immediate area around the fovea; the
anterior declivity in frontal view with a slight depression under the concavity of the carina on either
side of the midline; surface completely granulose, the circular granules turning morertalgsve
ovaline centrally and much finer towards the anterior margin; alutacemussculpture throughout.
Elytra: carinate basally; basal portion of elytra with some fine alutaceous microsculpture; elytral
striae shallow with very indistinct punctures. drdtriae rugose with alutaceous microsculpture
throughout; epipleural carina waleveloped, extending twihiirds the length of the elytr®ygidium:
transverse, fully margined, with fine ovaline punctures throughéentrites: covered in reddish
brown pibescence; metasternum with long walveloped sulcus; the first sternite heavily punctured

with pubescencelegs protibia tridentate; mesaand metatibia with an undulating apical margin.
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Tarsomere with reddiskbrown pubescencéedeagus(PIl. 4: fig. 7) parameres almost as long as
phallobasecurved laterally and pointed at apex. Endophallus with lengella copulatrixin medial
region(Pl. 30: fig. 4)

Female(Pl. 4: figs. 3, 4, 8)Head: anterior clypeal edge evendycuate; clypeal margicontinuous;
clypeal surface with short transverse rugulae turning more granulose towards the clypeogenal suture;
Genal edge rounded and obtusely angled, surface covered with ovaline granules disappearing
completely towards the eyeSlypeogenal suture toalse of clypeal carina; clypeal carina raised and
tridentate, the central point being positioned slightly to the posterior of and higimethin tubercles

on either sidePronotum: anterior margin obliquely orientated anteriorly on each side of eyes.
Margin weakly emarginate centrally. Lateroanterior margin almost at-aigdies, lateral margin
arcuate posteriorly; Pronotal disc with a short, straight transverse carina anteriorly, emarginate
medially; carina as wide as the distance between the eyes; ahggtycarina runs posteriorly along

the midline from the carina. Surface of pronotal disc completely granulose, larger and more
transversely ovaline anteriorly, becoming smaller and circular posteriorly; some alutaceous
microsculpture on the disc postetip Lateral declivity with fovea; surface of lateral and anterior
declivity completely granulose and with aloé®us microsculpture throughouElytra: carinate
basally; basal portion of elytra with some fine alutaceous microsculpture; elytral strigevshith

very indistinct punctures. Interstriae rugose with alutaceous microsculpture throughout; epipleural
carina weHldeveloped, extending twihirds the length of the elytrd/entrites: covered in reddish
brown pubescence; metasternum with long sdelleloped sulcus; the first sternite heavily punctured
with pubescencelegs protibia tridentate; mesaand metatibia with an undulating apical margin.

Tarsomeres with reddidbrown pubescence;

Length: male 1926mm; female 224mm.
Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the
width of the pronotal carina is reduced to an arcuate carina no wider than the widest point of the

pronotum.

Other material examined( 6 6 Il 1 | % 4

CAMEROON:': [no precise locality], 1898 9 , L. ConddadtMNHNYI LI [hd plkleci R8NB)o,cal maoy
precise locality] {lL MR A[@9 precise locality] (b I 1 4 MTBAST:Bat our i (4A2606 N, 14A2206E),
Mer field (Ojlla B(MNAH)S5 6 16,+1.vi ®263RG Herfieldl I BMNH) ; Mi mpala (3A256N

24.ii.2012, MH. Zi nqulel (I3RISUNBARAL: Douala( 4 A0 2 6 N ,(5 I9IA 43Z\HB); Edea( 3 A4 76 N,
10A08B BP ZMHB); Edea ( 3 A4 7 61889, PlLepksng, oRE Paulian & illiers (1 MN H Nipnt

Manengouba, 2000r6 5 A0 0 6 N, 193 AP5 llepeBme, R. Paulian & A. Villierdl (1 MN H NQRTHWEST Bali

(5A5306 N, (21110 ABMHB)EBali ( 5 A5 3 6 N,, 5-25Qii/2008, doEa) collectorg( Il I | 14 P M@Baljand

[=Bali] ( 5A536 N, MalsbumdibeckE (I, ZMHB); Bali-Bamenda §°560 N10°05 E xi.1965, Straumann {1

NMB); Bamenda(5°586 N, 94 B 0l 2| | ZMHB); Bamenda(5°586 N, 94 B%wv01989, D. Bernaud (1 MHNL);

Nkambe (6A35wW2M0010AMBDAHERambe (6A356/N,vil@AO44208E)],. PBSMOEZp ma ( 11
SOUTH Akonangi(2 A1 2 6 N, 1-it.1001TesEmann (1ZMHB); Lolodorf(3 A1 46 N, 10 A4 ANSB;) ( 2
SOUTHWEST Bakassi( 4 A3 7 6 N,(1l 8| ZHBBEI | NMB); Barombi ¢ A 3 996AN?, 5(Bl E )M T Baragmbi
(4A3906N,,Peus5 DVEHB); Barombi(4 A3 96N, 9A250E) ZMHBeRueae B AQ6 BN, (IR 9A146E)
MTD); Esosung 4°526 N, 44 § Bl NMB); Mamfe( 5 A4 5 6 N, Dr. GAille@ainEl) ZMHB); WEST: Dschang
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(5°276 N 0°034 K iv.1970 (1 NMPC); CONGO: NIARI: Tsingidi (2°240 S 2°58d k xi.2013, J. Niemand (141 10 |

TMSA); Vouka ( 2 A3 56 9,E 152985 B. Thibaud1(l P MGEQWATORIAL GUINEA : Bioko (1 Il | 1

MNHN); Fernando Poxi.1986, J.M. Bousquet {1 2l | MHNL); CENTROSUR: Nkolentangan( 1 A356 N,, 10A3006E
xi.1907v.1908, G. Tessmanr2l( | ZMHB); BIOKO-NORTE: Casa Banana, 8aD0m (3°400 N8°520 E xi.1987, J.M.

Bousquet (1 11 MHNL); BIOKO-SUR: Bahia de San Carlos [=Luba];4D0m 3°276 N, 3308EAi.1901, L. Fea(ll

MCG); Bioko, Lake Loreto, 900n{ 3 A2 4 6 N, 1.xB1A58,0K6 By¥trom X N H RMBusoja, 500800m 3°260 N,

8°380 K i-iii.1902, L. Fea (. TMSA; 2| | MCG); GABON: Ogowe (1 ZMHB); OGOOUEIVINDO: Ilvindo National

Park, Ipassa Research Station, 510@ A3 16 N, , i.20@6ARpBi @ E)I 2 P MOMppssa [=lpassa]l 0 A3 16 N,

12 A 4,881Rii.1983, P. Walter (L 11 JLMC).

Diagnosis This species and the tveabsequenspecies are all very similar in appearance, but there
are a number of characters to distinguasiong the specie$he males ofC. gorilloidescaneasily be
separatedrom C. gorilla and C. leo by the convex anterior portion of the lateral margin of the
pronotum and anteriorly smooth pronotal dido. well-developed males, the cephalic horn is
subconical inC. gorilloideswhilst it is triangular or arcuate i@. gorilla andC. lea The females are
very similar in appearandeut the punctuation of the firgtbdominal sternite is much finer (.
gorilloides.

Biology: this species is found in lowland forest habitats in Central Africes fiympatric withC.
gorilla throughout much of its range and both species are often caught in the same pitfall traps. It
appear<. gorilloidesis not found west of the Cross Rivar east of the Congo River aigalsoone

of the few species to be recorded from Bioko Isldnbdasbeen found in elephant dung acwllected

in human and gdfa dung baited pitfall traps, as well as being attracted to Igjpecimens have been
caught between November and July.

Distribution (PI. 4 fig. 8): Cameroon, Equatorial Guinea, Gabon, Corig&. Congo (?).

5. Catharsius gorilla(Thomson, 1858)

(PI. 5 figs 1-8; PI. 30: fig. §
Copris gorillusThomson, 1858: 51
Catharsius gorilla(Thomson, 1858)Gemminger & Harold, 1869: 101Rplbe, 1893: 138; Ferreira, 1960a: 23.

Typelocalty: A Gabono

Namebearing type: 17 syntypes 10l II |1 7 ) IRSNB. In order to preserve the stability of
nomenclature by fixing the published name to a single specimen, the male specimen closest in
appearance to that figured by Thomson in his original descriptionéslésignated as théectotype:

i/ / Type [grey card with black border; red prin
Thoms. / det. J. Gillet 1913 // LECTOTYPE / COPRIS / gorillus / Thomson / det. H Takano 2017

[white card withredbordepar t i al ly handwritten] [/ /0

Redescription Colour: Black; pubescence reddistown. Male (Pl. 5: figs. 1, 2, 5)Head: anterior

clypeal edge brodd arcuate with a slight concavity centrally; clypeal margin continuous; clypeal
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surface with short transversegulae turning more granulose towards the clypeogenal suture. Genal
edge rounded and obtusely angled, surface covered with ovaline granules disappearing completely
towards the eyes. Clypeogenaltiwe well defined to base of an incomplete clypeal caria.
triangular laterally flattened cephalic horn positioned anteriorly of the clypeal carina on clypeus; horn,
erect, gently slanted forward in lateral vieWronotum: anterior margin obliquely orientated
anteriorly on each side of eyes. Margin emarginatgrally. Lateroanterior margin acutely angled,
lateral margin concave anteriorly and arcuate posteriorly; Pronotal disc with an angled transverse
carina anteriorly; the central portion of disc, slightly wider than the distance between the eyes, is
extendd forward, the carina arcuate laterally and gently emarginate centrally; lateral portions of the
carina arcuate from the obtuse angle with the extended central portion and termination point. Carina
with weak serrations along the lateral portions; totagtlerof carina no wider than the widest point of

the pronotum. The lateroposterior edge of pronotal disc at 45° to the posterior margin; Surface of
pronotal disc completely granulose, larger and more diarabaged anteriorly, becoming more
circular postenrly; lateral declivity with fovea, the surface totally granulose with alutaceous
microsculpture in between; the anterior declivity in frontal view with a distinct depression under the
obtuse angle of the carina on either side of the midline; surface e@hypgranulose, the circular
granules turning more transversely ovaline centrally and withcdates microsculpture throughout.
Elytra: carinate basally; basal portion of elytra with some fine alutaceous microsculpture; elytral
striae shallow with verynidistinct punctures. Interstriae rugose with alutaceous microsculpture
throughout; epipleural carina waleveloped, extending twihiirds the length of the elytr&ygidium:
transverse, fully margined, with fine ovaline punctures throughdemtrites: cowvered in reddish

brown pubescence; metasternum with long \deleloped sulcus; the first sternite heavily punctured
with pubescencelegs protibia tridentate; mesaand metatibia with an undulating apical margin.
Tarsomers with reddiskbrown pubescencéedeagus(PIl. 5: fig. 7) parameres almost as long as
phallobasecurved laterally and pointed at apex. Endophallus with lengella copulatrixin medial
region(PI. 30: fig. 5)

Female(PI. 5: figs. 3, 4, 8)Head: anterior clypeal edge everdycuateclypeal margin continuous;
clypeal surface transversely rugulate turning more granulose towards the clypeogenal suture; Genal
edge rounded and obtusely angled, surface covered with ovaline granules disappearing completely
towards the eye<lypeogenal sune to base of clypeal carina; clypeal carina raised and tridentate,
the central point being positioned slightly to the posterior of and higherttie tubercles on either

side. Pronotum: anterior margin obliquely orientated anteriorly on each side of. dylesgin
emarginate centrally. Lateroanterior margin almost at #agigfles, lateral margin gently concave
anteriorly and arcuate posteriorly; Pronotal disc with a short, straight transverse carina anteriorly,
emarginate medially; carina as wide as thedadise between the eyes; a very short carina runs
posteriorly along the midline from the carina. Surface of pronotal disc completely granulose, larger

and more transversely ovaline anteriorly, becoming smaller and circular posteriorly; some alutaceous
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microsculpture on the disc posteriorly; Lateral declivity with fovea; surface of lateral and anterior
declivity completely granulose and with alogé@us microsculpture throughouElytra: carinate
basally; basal portion of elytra with some fine alutaceous stalpture; elytral striae shallow with

very indistinct punctures. Interstriae rugose with alutaceous microsculpture throughout; epipleural
carina weHldeveloped, extending twihirds the length of the elytra/entrites: covered in reddish
brown pubescencenetasternum with long wetleveloped sulcus; the first sternite heavily punctured
with pubescencelegs protibia tridentate; mesaand metatibia with an undulating apical margin.
Tarsomers with reddiskbrown pubescence.

Length: male 2028 mm; female 226mm.

Variation: the shape of the male cephalic horn is variable, some individuals having an isosceles
shaped triangular horn with concave sides, others having an apically arcuate andgiéedllabrn.

In smaller males, the cephalic horn is reduced $bat point on the clypeal carina and the pronotal
carina is reduced to a gently arcuate carina. In smaller females, the height of the clypeal carina is

reduced and the pronotal carirecomes more arcuate in shape.

Other material examined( 20611 1 167

ANGOLA : CABINDA: Chiloango, M. Tschuffen {1 1 | IRSNB); Landang5°14 6 2509 E .. Petit (1 41 | IRSNB;

1 | RMNH); Landana(5°14 6 S2709 E 1883, L. Petit (2 | MNHN); CAMEROON : [no precise locality] 18989, L.
Conradt (4 I 1 | MNHN); [no precise locality] (L 31 | MNHN); [no precise locality] (8 I 1 | BMNH); [no precise
locality] (7l I 21 | MTD); [no precise locality] Sjostedt (41 11 | NHRS; 2l 1 | IRSNB); [no precise locality] P.
Elsen (1 IRSNB); [no precise locality], 1887, R¢rford (4 II| NMPC); CENTRE Jaundestation [=Yaounde{3°516 N,
11°316 E yYenker (1 2| | ZMHB); Mont Kala (3585 N, 44 F 222ii.1988, D. Bernaudl{ MHNL); Region de
Samba(3°226 N11°016 E Carret (I MNHN): EAST: Akonangi (2 A1 26 N, ili -iv.29P9] BeBsmantill 1 |
ZMHB); 12kmMimpala( 3A256 NE) 1 3 R@9-H.i i Zi2®wd2d WRISUINBORAL: Dibongo(3°42 6 N,
10°016 EQUI 1 | MTD); Dibongo (3°42 6 NG°016 E(UI ZMHB); Douala( 4 A0 2 & N, (1l 91A MNHNE Edea
(3A470N, (341 0 200 BIRENB); Edea( 3 A4 76 N,, JI AN ® IBRAC); Japoma4°02 N9°4%H E )
Dr. Schafer {l ZMHB); Nkongsamba (%680 N§°560 E M. Delpont (1 MHNL); SOUTHWEST Barombistation
(4A3906N,, ZuAe? @l d BE ) ZMHB); Johann Albrechtshoh@°39aN, 9°250 E L. Conradt (2 | 4 | ZMHB);
Kumba @°38&N, 9°270 E 20.xi.1955, Bechyne (21l 21 | NMB); Malende 4°206 N, 609AiR1957, W. Hartwig (1

1l NMB); Rio del Rey(4°34&N, 8°446 E H.H. Johnston (L BMNH); Victoria (4°008N, 9°130 E(1 | MTD; 1 | NMBY);
SOUTH Akoafim (2°19 N12°455 E JYessmannl( | ZMHB); Batanga(2°516 N9°536 E()I ZMHB); Bipindi (3°0%5 N,
10°256 E . Zenker 1l ZMHB); Region de Kribi(2°576 N9°550 E Tarret { | MNHN); Kribi (2°576 N9°556 E 1890,
Morgen (1 21 | ZMHB); Kribi (2°576 N9°556 E 20.ii.1906, G. Tessmandl( ZMHB); Lolodorf(3 A1 46 N, ,l10A44 06 E)
Conradt (2 | ZMHB); Lolodorf (3 A1 4 6 N, , 8lii@Aii#1895 H) Conradt (I NMPC); Londiji (1 ZMHB); Obem
(2°426 N 1°314 E 15.ii.1989, D. Bernaud?( | MHNL); CENTRAL AFRICAN REPUBLIC : OMBELLA-M& P OK O
Bangui (2230 N 8°334 EM. André @ MHNL); SANGHA-MBAERE: Parc NationaNdoki, Camp (2 A2 96 N, 16 A136E)
13.ii-6.iii.2002, P. Moretto & A. Monziago(7ll I 9I | BMNH); Bayanga(2°55aN, 16°160 E 16.iii-6.iv.1996, P Moretto
(@1 121 1 PMOQC); CONGO: CUVETTE: Diele (1°416 S 4A 41581885, de Brazzal(l MNHN); KOUILOU: Zambi
[=Nzambi] (3°580 S 1°174 E . Haas (1 IRSNB); Zambj=Nzambi] (3°585 S 1°17d E M. Tschoffen (Il IRSNB);
Thoumby [=Toumbi](4°360 S 1°5 3§ E)1 8 8 3, L. P e NIARI: Téirgyidil(2°24@ 1$ 2984 E xi.2013, J.
Niemand (10 I 13 | TMSA); D.R. CONGO: [no precise locality] A. Currorl{ 1 | BMNH); BANDUNDU: Beni
Bendi(4°1 7 6 N°226 B(Ol 1 | IRSNB); KASAI: Dekese(3°296 21°236 E 11960, F. Francois (. MRAC); Dekese
(3°29 S21°23 E Xii.1959 @I I 1 RMNH); KONGO CENTRAL Banana(5°5% S12°236 E(ll RMNH); Banana
(5°590 $H52306 Efr. Busschodts @411 21 | IRSNB; U MNHN); Congo da Lemb#&°426 S13°406 EQ2I I 1 | IRSNB);
Camp de Lukulg@5°246 S12°576 E 1911, Dr. DanielX | MRAC); Lukula(5°246 S12°576 Eiy.1930 I MRAC); Lukula
(5°246 S12°576 EVii.1946, Dr. Dartevelle (L 1 | MRAC); Kisantu(5°080 S15°050 E (goosens (I MRAC); Mayumbe
(5°276 S12°526 E Deleval ( | MRAC); Mayumbe(5°276 S12°526 E lemire (L | IRSNB); Mayumbe(5°276 S12°526 E )
19.xi.1912, R. Verschueredll( 1 | MRAC); Mvuangu (5°326 S12°435 E 21.i.1972, Rambouts [(1 MHNL); Mvuangu
(5°320 S12°435 E 15.xii.1973, Rambouts (1 MHNL); Mvuangu (5°326 S12°436 E $.i.1974, Rambouts (1 MHNL);
TSHOPQO Opala (0°316 S24°146 E Xi.1952, Meewis (2| MRAC); Barumbu (1 A1 56 N, ) (AI3MAMTDY E
TSHUAPA Etata(0 A1 46 S, ), x0.20712 & Eauwaerts {1 MRAC); Etata(0 A1 4 6 S, ), vA-0iiiA1869,8)E
Hauwaerts Il MRAC); lkela (1°0 3 6 N°220 B B55, Rev. Lootens {111 NMPC); lkela(1°0 3 6 N°226 B i8.1956,
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Rev. Lootens (L 21 | MRAC); Ikela (1°0 3 6 N°220 B B956, R. Deguide2( | MRAC); EQUATORIAL GUINEA :
[no specific data] L. Petit {1 IRSNB); [no specificlocality] A. Aniaimova @ | NHRS); [no precise locality] Tessmann
(21 I 11 ZMHB); CENTROSUR: Nkolentangan( 1 A3 58 N, , xil@Av31908, 5. Tessmanndl( | ZMHB);
LITORAL : Benito [=Mbini] (L A3 5 & S ) (2191813 [7 BVIEIB); Makomo campogebigtl®44 N9°46 E }-15.iv.1906,
G. Tessmann I ZMHB); Mongo (1°526 N, 104 B ¥8.vi.1947, J. Palau Ii2ll 31 | MRAC); SanBenito [=Mbini]
(LA3506S), 18854 Gurradd @ 61 | MNHN); Uelleburg [=Mbini]( 1 A3 56 S, vi-viéi. 70687 ®. Edssmanrs( |
ZMHB); GABON: [no precise locality] 2 I 11 MNHN); [no precise locality] (R II 21 | IRSNB); [no precise locality]
(U MTD); [no precise locality] Il BMNH); ESTUAIRE: Libreville environs(0°206 N9°29% E ¥i.1914, G. Babault
(11 I MNHN); HAUT-OGOOUE HautOgooue (1 IRSNB); NGOUNIE: Mouila (1°5205, 11°03 E &. Le Testu 1l
MNHN); NYANGA: Tschibangg2°5568, 11°006 E . Le Testu (. MNHN); OGOOUEIVINDO : region duHautlvindo,
1906, Dr. J. Gravotlf MNHN) ; Tal agouga pr(08146 SN®G & IE.eEllepberded (Il BINHN]; Ivindo,
Station(@A3paNs d312,42089 G )Lecourtl] PMOC); Belinga(1°08 N ,3°074 E 9.ii.1963, H.
Coiffai (I MNHN); Ivindo National Park, Ipassa Research Station, 460mA 3 1 6 N ,, 142@vA20@ 0EERuzzier &
T. Tassne @Il I 121 | BMNH); OGOOUELOLO: Di | o, 600m (0A016S, HNBAPM®E); i v.
Lastoursville(0°4988, 12°446 E . Le TestuZll | MNHN); OGOOUEMARITIME : BasOgoue 4l Il 31 | IRSNB); Bas
Ogoue, Favarell{ NMB); Kivoro (2°1765, 10°095 k vii.1965(11 MHNL); entre Lambarene et la MED°5385, 9°340 E )
1901, E. Haug I 1 | MNHN); Milango (0°246 S9°38 E vii.1965 (I MHNL); WongaWongué (0°29 S9°185 E )
15.iii.2972, J. Wyon 3ll I 3 | MHNL); NIGERIA : [no precise locality] F. Winn Sampsof { BMNH); [no precise
locality] J.D. Kennedy I | BMNH); [no specific data] (L MTD); ANAMBRA: Onitsha(6°0 8 6 R476 E61903 (1
BMNH); CROSS RIVER Calabar(4°5 7 6 Rep 6,BL916, J.G. Soll( | MNHN); Calabar(4°5 7 6 Rep 6 ,BDy. J. Currie
(2 1 BMNH); Old Calabar(4°5 7 6 R20 6 B2)l II| IRSNB); Old Calabar(4°5 7 6 R20 6 E5) I 1 | MNHN); Old
Calabar(4°5 7 6 R0 6 B2) BMNH); Old Calabar(4°5 7 6 R2p 6 BL)| NHRS); Old Calaban4°5 7 6 Rep 6 &) |l
NMPC); Old Calabai(4°5 7 6 R20 6 ,BI)W. Cockburnill 1 | BMNH); Old Calabar4°5 7 6 R0 6 ,Biss M. Kingsley
(21 I 1 1 BMNH); Oban district(5°1 3 6 RB30 ESpP.A. Talbot (1 1 | BMNH); LAGOS: Lagos(6°2 7 6 Re46 E8L
MNHN); Lagos district(6°2 7 6 R2406 Eiii.1949, W.E.S. Merrett (L 1 | BMNH); Oni (6°3 2 6 R146 E4).vi.1912,
W.A. Lamborn ¢ | OUMNH).

Notes the type specimens were collected by Henri
Georges de Mniszech and James Thomson. Gabon in this historical context refers to the region in the
Bight of Biafra to the south of the southern border of Cameroon. At the time of this expedition,
French occupation had continued to expand northwards along the coastline from Libreville into
modern day Equatorial Guinea, despite the Spanish sovereignty in this (Egschamps, 1963).

Deyrolle stepped foot onto mainland Africa dh&e pt ember 1856 at Benito, s
100km from Presqudile Louis Phil iThepypeldcaditCiap Sant
therefore likely to be in Equatorial @ea in the vicinityof Benito [=Mbini] at the mouth of the

Benito River, rather than in Gabon.

Diagnosis see undelC. gorilloides Very similarin appearance tG. leo butthe lateroposterior edge

of thepronotal disds angled further forward at 45° to the posterior margi@.igorilla. As theseéwo

species are distributed allopatrically, there is unlikely to be any confusion in specimens with
provenance.

Biology: this specieds found inlowland foresthabitatseastof the Dahomey Gap. It has been found

in elephant dung andollected inhuman and gdfa dung baited pitfall traps, as well as regularly

being attracted to lighBpecimens have been cautiroughout the year

Distribution (PI. 5: fig. 8) Angola, GabonEquatorial Guinea, Congo, D.R. Congo, Central African

Republic, Cameroon, Nigeria.

6. Catharsius leasp. nov.
(Pl. 6 figs. 1-8; Pl. 30: fig. §
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HOLOTYPE I ( BMNH)

fi// SIERRA LEONE 420m / Loma MbOu9nk 0a7vém4s7A00;5 & 24 anl A
12-15. vi . 16 Dung Pitfall / |l eg. Takano, Mil es & G

Description: Ho | ot yRl.&: fif)s. 1, 2, 5)Body: Colour: Black, pubescence reddiziown.

Length: 27mm.

Head: anterior clypeal edge brogdarcuate with a slight concavity centyal clypeal margin
continuous; clypeal surface with short transverse rugulae turning more granulose towards the
clypeogenal suture. Genal edge rounded and obtusely angled, surface covered with ovaline granules
anteriorly disappearing completely towards #yes. Clypeogenauture well defined to base of an
incomplete clypeal carina. A triangular, basally parallded, laterally flattened cephalic horn
positioned anteriorly of the clypeal carina on clypeus; horn, erect, gdatijed forward in lateral

view. Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes. Margin
emarginate centrally. Lateroanterior margin acutely angled, lateral margin concave anteriorly and
arcuate posteriorly; Pronotal disc with an angled transverseacarniteriorly; the central portion of
carina arcuate and slightly emarginate centrally, before angling back towards the termination point;
carina with a slight concavity half way along between the midpoint and termination point; carina
sinuous intermittehy; total length of carina wider than the widest point of the pronotum. The
lateroposterior edge of pronotal disc at less than 45° to the posterior margin; Surface of pronotal disc
with evenlyspaced circular granules, turning more diamond shaped andrigitked in the very
anterior regions near the carina; alutaceous microsculpture throughout the central and posterior
regions of the disc; lateral declivity with fovea, the surface totally granulose with alutaceous
microsculpture in between; the anteri@clivity in frontal view with a distinct depression under the
concavity of the carina on either side of the midline; surface completely granulose, the circular
granules turning more transversely ovaline centrally and with alutaceous microsculpturedutpagh

very short and narrow region along the midline near the anterior margin of the pronotum smooth,
without granules or any microsculpturElytra: carinate basally; basal portion of elytra with some

fine alutaceous microsculpture; elytral striae shaNdth very indistinct punctures. Interstriae rugose

with alutaceous microsculpture throughout; epipleural carina-desiloped, extending twihirds

the length of the elytrdygidium: transverse, fully margined, with fine ovaline punctures throughout
Ventrites: covered in reddish brown pubescence; metasternum with longlewadloped sulcus; the

first sternite heavily punctured with pubescenoegs protibia tridentate; mesand metatibia with

an undulating apical margin. Tarsonemith reddiskbrown pubescenceAedeagus(Pl. 6: fig. 7)
parameres almost as long as phallobagered laterally and pointed at apex. Endophallus with large

lamella copulatrixin medial regior(PI. 30: fig. 6)
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FEMALE PARATYPE (PIl. 6: figs. 3, 4, 6)Head: anterior clypealkdge evenlyarcuate; clypeal
margin continuous; clypeal surface transversely rugulate turning more granulose towards the
clypeogenal suture; Genal edge rounded and obtusely angled, surface covered with ovaline granules
disappearing completely towards tbges. Clypeogenal suture to base of clypeal carina; clypeal
carina raised and tridentate, the central point being positioned slightly to the posterior of and higher
than the tubercles on either sid&onotum: anterior margin obliquely orientatedteriorly on each

side of eyes. Margin emarginate centrally. Lateroanterior margin almost aanigles, lateral margin
gently concave anteriorly and arcuate posteriorly; Pronotal disc with a short, slightly arcuate
transverse carina anteriorly, emaigie medially; carina as wide as the distance between the eyes; a
very short carina runs posteriorly along the midline from the carina. Surface of pronotal disc
completely granulose, larger and more transversely ovaline anteriorly, becoming smallerdad circ
posteriorly; some alutaceous microsculpture on the disc posteriorly; Lateral declivity with fovea;
surface of lateral and anterior declivity completely granulose and with alutaceous microsculpture
throughout. Elytra: carinate basally; basal portionaftra with some fine alutaceous microsculpture;
elytral striae shallow with very indistinct punctures. Interstriae rugose with alutaceous microsculpture
throughout; epipleural carina walkeveloped, extending twihirds the length of the elytr&entrites:

covered in reddish brown pubescence; metasternum with longlexatloped sulcus; the first sternite
heavily punctured with pubescent®gs protibia tridentate; mesand metatibia with an undulating

apical margin. Tarsomesevith reddiskorown pubesence.

Length: male 2528mm; female 226mm.

Variation : the shape of the male cephalic horn is variable, some individuals having an isosceles
shaped triangular horn with concave sides, others having and equilateral shaped horn with arcuate
sides. In smallemales, the cephalic horn is reduced to a short point on the clypeal carina and the

width of the pronotal carina is reduced to no wider than the widest point of the pronotum.

PARATYPES (44l I 1511)

GUINEA: SEREDOU Foret de Ziamg8°11aN, 9°163N), 28.x.2013, J. Pennancierll(22l | PMOC); Seredou (824N,
9°178N) (U ZMHB); IVORY COAST : ABIDJAN: Abidjan (°198N, 4°020N), iv.1997, P. MorettoZll I 11 MHNL);
Banco(5°234N, 4°033W), A. Ture (4 II| I PMOC); Parc National du Banco, Banco Forest48 6°230N, 4°033N), 23
30.iv.2017, A. Aristophanous, M. Aristophanous, M. Geiser & P. Morettoll(3] | BMNH); COMOE: Assinie (5°09N,
3°190W), 1885, Treich (L 11 IRSNB; 1 MNHN); Assinie (5°094N, 3°193V), 1886, C. Alluaud (R I 2| | IRSNB);
LAGUNES: Adiopodumé(5°208N, 4°08dN), 16.vii.1966, D. Thys & W. Verheyen I[(LMRAC); Adiopodumé(5°20aN,
4°080N), 1967, P.J. Hummelenl(1IRMNH); Akoupé (5°29N, 4°090W), vi.1962, J. Decelle {1 1I MRAC; 1 NMPC);

|l RHO [ =1 6lnstitut de RecherchesdpAbept PMOCHMAONTASBESECE Ol eagi
3km W Tai Research Station (SRET), 20%t5(1 67NA 2 1 6-14)iv,2018 Aristophanous, A., Aristophanous, M., Geiser,
M. & Moretto, P. (1 BMNH);_Yéalé village, Mt Nimba, track before reserve border, 376rf32a\, 8°25 W), 18
29.iv.2016, M. Aristophanous, M. Geiser & P. Morettol(122I | BMNH); LIBERIA : LOFA: Foya Proposed Protected
Area, 530m (757aN, 10°170N), 10-19.xi.2017, M. Aristophanous, S. Safian, G. Simonics & L. SmitH (L&7 |
BMNH); Mount Wologizi base camp, 611r8°078N, 9°583N), 20.xi1.xii.2017, M. Aristophanous, S. Safian, G. Simonics
& L. Smith (61 II 41 | BMNH); Mount Wologizi ridge camp, 865n8{076N, 9°578N), 24-29.xi.2017, M. Aristophanous,
S. Safian, G. Simonics & L. Sth (2 | BMNH); SIERRA LEONE: NORTHERN Loma Mountains, 420m9¢08aN,

1 1 AW)514-15.vi.2016, Takano, Miles & Gof3] I 51 | BMNH).
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Diagnosis see underC. gorilloides and C. gorillaVery similar in appearance ©. gorilla with
which it has been confused in the past but can be separated lajetioposterior edge ofie pronotal
discwhich is angled at less than 45° to the posterior mardih iao. As these species are distributed
allopatrically, there is unlikely to be any confusiarspecimens with provenance.

Biology: this species isound in lowland forestdo the west of the Dahomey Gap. The author has
caught this species in disturbed forests at the foothills of the Loma Mountains in Sierra Leone, to
human dung baited pitfall traps, rotting snake and at ligjppecimens have beeaught between April
and Deember.

Derivatio nominis this species is named after the lian;reference to the similaC. gorilla andC.
rhinocerosbeing named after iconic Africaanimals, as well as the country of the type locality, Sierra
Leone.

Distribution (PI. 6: fig. 8) Siera Leone, Guinea, Liberia, Ivory Coast

7. Catharsius rhinocerogKlug, 1855)

(PI. 7. figs. 1-8; PI. 30: fig. 7

Copris rhinoceroKlug, 1855: 655; Peters, 1862: 239.

Catharsius rhinocero¢Klug, 1855):Gemminger & Harold, 1869: 101®B¢éringuey, 1901328; Ferreira, 1960a: 37; 1967:
247.

Typelocality: fiTetteodo [= Tete (16A106S, 33A3606E), Moza

Name bearing type 5 synt ylple)s (B I Ii MdrB to preserve the stability of
nomenclature by fixing the published name to a single specimen, the largest male specimen from the
series is herdesignated as thdectotype

i/ / Type [orange car d] /1 9 3 4 5se ¢ard with Iblack lbocdery os  /
handwritten] /LECTOTYPE / COPRIS / rhinoceros / Klug / det. H Takano 2015 [white card with red
border ; partially handwritten] [/ /20

Redescription Male (PI. 7: fig. 1, 2, 5)Colour: Slatyblack; pubescence dark browiead: anerior

clypeal edge broadly arcuate with a slight concavity centrally; clypeal margin continuous; clypeal
surface granulose, becoming finer and more spaced out towards the clypeogenal suture; Genal edge
rounded and obtusely angled, surface covered with aliehishaped granules becoming finer and
disappearing completely towards the eyes. Clypeogemateswell defined to base of an incomplete
clypeal carina. A basally rectangular, apically triangular laterally flattened cephalic horn positioned
anteriorly ofthe clypeal carina on clypeus; the triangular portion slightly carinate, the rectangular
portion slightly truncate; horn, erect, gentllanted forward in lateral viewPronotum: anterior

margin obliquely orientated anteriorly on each side of eyes. Lattemoar margin acutely angled,
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lateral margin deeply concave anteriorly turning arcuate posteriorly. Pronotal disc with an arcuate
transverse carina anteriorly; slightly emarginate centrally and arcing back almost to the posterior
margin of the disc; theteral portions follow the outline of the posterior margin the latacst point
projecting beyond the widest point on the pronotum; carina with intermittent serrations, more
frequently centrally and laterally; The lateroposterior edge of pronotal disssathan 45° to the
posterior margin; Surface of pronotal disc completely granulose, larger and more ovaline anteriorly,
becoming more spaced out and circular posteriorly; fine alutaceous microsculpture throughout disc;
lateral declivity with fovea; suaice of lateral and anterior declivity granulose with alutaceous
microsculpture in between; a narrow ovaline region of the anterior declivity following the midline
near theanterior margin lacks granuleBlytra: carinate basally; elytral striae shallow hvivery
indistinct punctures. Interstriae with irreguladifaped vesicular granules and alutaceous
microsculpture throughout; epipleural carina wilveloped, extending three queg of the length of

the elytra. Pygidium: transverse, fully marginedrugose with deep punctweand alutaceous
microsculptureVentrites: covered in dark brown pubescence; metasternum with longdeedlioped
sulcus; the first sternite heavily punctured with some short pubesdasyg=e protibia quadridentate,

the fourth ad most posterior tooth weakly developed; mesal metatibia with an undulating apical
margin. Tarsomeres with reddibhown pubescencédedeagus(Pl. 7: fig. 7) parameres almost as

long as phallobaseurved laterally and pointed at apex. Endophallug Weitgelamella copulatrixin

medial region(PI. 30: fig. 7)

Female(Pl. 7: figs. 3, 4, 8)Head: anterior clypeal edge evendycuate; clypeal margin continuous;
clypeal surface with short transverse rugulae turning more granulose towards the clypsageeal
Genal edge rounded and obtusely angled, surface covered with elongate granules disappearing
completely towards the eyeSlypeogenal suture to base of clypeal carina; clypeal carina raised and
tridentate, the central point being positioned slightl the posterior of and higherath the tubercles

on either sidePronotum: anterior margin obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin almost at righingles, lateral margin gently concave anteriorly and arcuate
posterioly; Pronotal disc with a short, gently arcuate transverse carina anteriorly, emarginate
medially; carina as wide as the distance between the eyes; a very short carina runs posteriorly along
the midline from the carina. Surface of pronotal disc completeinuose, larger and more
transversely ovaline anteriorly, becoming smaller and circular posteriorly; alutaceous microsculpture
throughout the disc; Lateral declivity with fovea; surface of lateral and anterior declivity completely
granulose and with aluteaous microsculpture throughoulytra: carinate basally; elytral striae
shallow with very indistinct punctures. Interstriae with irregulathaped vesicular granules and
alutaceous microsculpture throughout; epipleural carina-desibloped, extendinditee quasrs of

the length of the elytraPygidium: transverse, fully margined, rugose with deep punctures and
alutaceous microsculptur&/entrites: covered in dark brown pubescence; metasternum with long

well-developed sulcus; the first sternite heaypilynctured with some short pubescen@gs protibia
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guadridentate, the fourth and most posterior tooth weakly developed; aresanetatibia with an
undulating apical margin. Tarsomsrneith reddiskbrown pubescence.

Length: male 2630mm; female 1B0mm.
Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the
pronotal carina is reduced to a gently arcuate carina.

Other material examined( 1 0 12 Il )9 1

KENYA:KILIFI: Ar abuk o For est) 16.\8i2006 &SVungdi, CAs@&® &D. Karanja ( N MBida ;
(3A2606S) viida®AW.B. &tEnehan2( |1 11 NMK) ;3 AGiola &,i, 1344, A/SEEL6vERN Somerenli(2

BMNH); Malindi ( 3 A136 S, 194.00410 G.W.Béfferiil 1| BMNH) ; (3AB02kdoSk, e), B. Tukrkio(d E

NMK); Sokoke ForestSW of Kararachg 3 A2506 S, 5 39 ABBDE) C. Sm&KAWK k(uXlhla RMNAH)4;6 S
3 8 A1), FoSEhneiderl | RSHIWBALE: Kwale( 4 A1 06 S, iv.87AR Fedobr)gl I 51 | MHNL; 3l I 11

PMOC; 2l I JLMC); Shimba Hills, 1000ft( 4 A156 S,, ¥9A23®MB)9 (211 (NAWKD506 SShianbA2 3HHiE
iii.1941, V.G.L. van Someren§12 | | BMNH) ;: Shi mba H{4A$406 MakKxVEP @ SrEcpnk e s t

@ nal R M Stimba Hills, Makada Fores{ 4 A1 4 6 S ,, 26X.99&2 G. &reenkl(4l 1 | R M NBhiba

Hills National Park( 4 A156 S, , 18x4.79293 M@&adno & Mestre (91 JLMC); MOZAMBIQUE : CABO

DELGADO: Kionga [=Quiongal 1 0 A 308\ 8 8 flIE 3 MT Namaluco (site 1), Parque Nac# das Quirimbas, 130m

(12°196 HAP°1® E 29.xii.2012, F. & S. Génier (4] FGIC); Namaluco (site 2), Parque Nacional das Quirimbas, 160m

(12°196 HAP°1D E 29.xii.2012, F. & S. Génier (3l 61 | FGIC); Namaluco (site 4), Parque Nacional das Quirimbas,
180m (12199 S40°1% E 29.xii.2012, F. & S. Génier (8l 81 | FGIC); Namaluco (site 5), Parque Nacional das
Quirimbas, 190m (1486 $AP°1% K 29.xii.2012, F. & S. Génier (11l 15 | FGIC); Porto Amelia [=Pemba] (885 S,
40°29% k v.1959, F. Gomes (1 TMSA); Ravia (site 1), Parque Nacional das Quirimbas, 380n4QB2S39°2% E
3.i.2013, F. & S. Génier (1 FGIC); Ravia (site 2), Parque Nacional das Quirimbas, 3406239°26 ) 3.i.2013, F.

& S. Génier (1 FGIC); Ravia (site 3), Parque Nacional dasirimbas, 380m (1206 89°2® f 3.i.2013, F. & S. Génier
(1 31 | FGIC); Ravia (site 4), Parque Nacional das Quirimbas, 380r02839°2® J 3.i.2013, F. & S. Génier (11l

10 | FGIC); Ravia (site 5), Parque Nacional das Quirimbas, 390rf4(62339°276 % 3.i.2013, F. & S. Génier (5l

4] | FGIC); Taratibu (site 2)Parque Nacional das Quirimbas, 350m°4e® 39°42 E 8.i.2013, F. & S. Génier (2]
FGIC); Taratibu (site 2)Parque Nacional das Quirimbas, 350m°@® S39°4D f 9.i.2013, F. & S. Géar (A | 2| |
FGIC); Taratibu (site 2)Parque Nacional das Quirimbas, 350m°@b® S39°42 % 10.i.2013, F. & S. Génier {11l
FGIC); Taratibu (site 3)Parque Nacional das Quirimbas, 340m°¢Bp B9°4D J 8.i.2013, F. & S. Génier (151l 9l |
FGIC); Taratibu (site 3)Parque Nacional das Quirimbas, 340m°dBd 39°4D k 9.i.2013, F. & S. Génier {71 5l |
FGIC); Taratibu (site 3)Parque Nacional das Quirimbas, 340m°¢Bp B39°4D % 10.i.2013, F. & S. Génier {1FGIC);
Taratibu (site 6)Parque Neional das Quirimbas, 300m (BD6 S39°4d E 10.i.2013, F. & S. Génier 2l 11 FGIC);
MANICA: Amatongas 19°150 S 3°508E (1l TMSA); Amatonga Forest10°155 S 3°508F ii.1950 (I TMSA);
Espungabera (2270 S 2°47T®E 22.x.1954, M.C. & G.V. Ferreirfll TMSA); 10mi EGondol a ( 19A05
9.i.1972, Bornemissza & Kirk9{ I 41 | SANC; 1l B MN BQFALA: 15mi N Beira (19376 S34°516 E 19.i.1972,
Bornemissza & Kirk (I SANC); Chiniziua (8°5760 S 5°08BE v.1957, G. de Sousal(1TMSA); 5mi NW Dondo
(19A346S, 34A416E), 1%l li231SANC;1l B8 MNI# Mi s MA)aMd@omeu{ t & AL 8
35A560€an EI di k TANZANIA : Rkl lredise localityl(2ll I 1 1 NMPC); [no precise locality] H.J.
Schreibenll  MT D precise locality]2 | I NHRARES SALAAM: Dar es Salaart 6 A4 96 S, (UI3IRA176E)
IRSNB); Dar es Salaafi 6 A4 9 6 S,, V.I9.9DAchon §3EN) | 2 | RSNB); D&A486SS@IBAAMTOE)
MNHN) ; Dar es Salaam (6A498S,MTIMAes Bada) 6 AR 6 I/, qhB BAIME B)s e n
ZMHB);Dar es Sal aam ( 6 A4l9 6NSTIDNBIOLA1N7dBIE ) ( 1 0GA QI &2 31T BangloPlaedufE )  (

769m (10076 S, 4®P28.4ii.2011 P. Darge (5 I| 24 | MHNL); MOROGORQ Morogoro( 6 A506 S, (I3 7A4006E)
MTD; 21 | NMB); Udzungwa Mountains7(A4 06 S, 36 A5I9 6EEMNH)v;i . 2I0Wgu r(u Mount ains (7
iii.1995, R. Minetti (I P MO@nehe (1 11 ZSM); PWANI: 15km WKi bi t i ( 7 A4 3-473.20073R A046 E) ,
Kudurna Jr. 1l PMOC) ; Midadimalall 6°430 S38°446 E S.P.lllaire (1 ZMHB); Matumbi Highlands, R.

Mwengei ponds]1050ft.( 8 A216S, 38A586E), 30. xi . 19869A52V. SR, BXx9 AHyohéH )3 1( 1 II
ZMHB); Rufiji, 150m( 7 A476 S, 38A1506E) ,3lilil.I32 BIVBNZdalingecFarkst, Sanldai Natidnal r  (
Park, 200m ( 6AX.904S(4 | 3 8 MBIBAVENA: Kigonsera( 1 0 A486S,(ll 3IADNKRE) ;
MTWARA: Mikindani ( 10 A176 S, (4 I14101AID ZMBIE)) TANGA: Usambara( 5A076S, G838 A®%206E)
ZMHB;1ll NMB); Usambaraviountains( 5 A0 76 S, 3 8 A 212161 E ) R M NAWIRABWEB: ind grecige locality]

T.Bent (I B MNMANICALAND : Christmas Passl(8 A57 6 S ), 1892 AG.&éldas [1SANC; 1 S AMC) ;

Chirinda, 3800ft. 2 0 A256 S ,), iva®& @ 216/1E BMNH) ; ChithdaughG@ A2 5 6 S ,), xii3L204A, 4G2AKE

Marshall (I B MN Mount Chirinda2 0 A256 S ), 19& Swymérten (31 21 | B MNH ;| RIS Md&nt

Chirinda @ 0 A2 5 6 S ), xiRi2l908, DoCEendaal {111 BMNH) ; Mo u2notA 2GhHiSr)j xn26RFAB(2 6 E
Odendaal® 21 BMNH) .

(@}

S, 33
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Notes Specimens collected by Walter von Saint Hawl | ai re | abell ed as #AMadi
refer undoubtedly to Madimola (6A436S, 38A4406E)
valley (Anonymous, 1887). Theioar r ect |y transcribed fAMadinul ao |
be attached to a small collection of beetles referred to by Kolbe (1897).

Diagnosis an unmistakable species. The males possess a uniquely serpaiédpronotal carina,

whilst the distirctive sculpture of the elytra make both sexes easy to identify.

Biology: this species is found in coastal regions from s@atsternrKenya as far south as the Save

River in Mozambique. This species is regularly attracted to light. In Kenya, one specimen from
Arabuko Forest was found in elephant dung and a number of individuals were caught in mist nets set

up in the Shimba HillsSpecinens have beeraught between October and August.

Distribution (PI. 7: fig. 8) Mozambique, Zimbabwe, Tanzania, Kenya.

8. Catharsius dominussp. nov.
(Pl & figs. 1-8; Pl. 30: fig. §

HOLOTYPE I ( BMNH)
i/ / Uganda-Kem Rd /.3,700ft. $ lofd_| Salisbury. Aug. 187, 1911. / S.A. Neave. //
19121 93. [/ /] 0

Description: Ho | ot yRl.eB: fi)s. 1, 2, 5)Body: Colour: Black, pubescence reddisiown.

Length: 34mm.

Head: anterior clypeal edge unevenly arcuate, rounded laterally and almdghtstentrally; clypeal

margin continuous; clypeal surface granulose except for some transverse rugulae centrally between
the cephalic horn and the anterior margin; Genal edge rounded and obtusely angled, surface covered
with circular granules becoming fn towards the eyes; Clypeogenatuse well defined to base of
indistinct clypeal carina; carina with a single short tubercle medially positioned anteriorly to the start
point of the carina; A laterally flattened, narrow, paradieled and apically poiat cephalic horn
positioned anteriorly, very near the anterior margin; rstanted forward in lateral viewPronotum:

anterior margin obliquely orientated anteriorly on each side of eyes. Lateroanterior margin right
angled, lateral margin arcuate with mall fold raised apically, half way along the length of the
margin; Pronotal disc with a triangular carina anteriorly; central portion arcuate and weakly
emarginate centrally; carina serrated centrally, less so laterally; the total length slightly aidéreth

widest point of the pronotum; Surface of pronotal disc evenly covered with circular granules; some
alutaceous microsculpture centrally and posteriorly; lateral declivity with fovea, the surface granulose
with alutaceous microsculpture in betweentesior declivity completely granulose, the circular

granules turning more transversely ovaline basally and only in the very central portion; alutaceous
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microsculpturghroughout.Elytra : carinate basally; elytral striae shallow with very weak punctures.
Interstriae rugose with alutaceous microsculpture throughout; epipleural carinaewsibped,
extending twethirds the length of the elytr®ygidium: transverse, fully margined, with fine ovaline
punctures throughouYentrites: covered in reddish browpubescence; metasternum with long well
developed sulcus; the first sternite heavily punctured with pubesdsesge.protibia quadridentate,

the fourth and most posterior tooth weakly developed; neash metatibia with an undulating apical
margin; mesaand metatibia with an undulating apical margin. Tarsomeres with rebidisin
pubescenceAedeagus(PIl. 8: fig. 7) parameres almost as long as phallopaseved laterally and
pointed at apex. Endophallus with latgenella copulatrixin medial regior(PI. 30: fig. 8)

FEMALE PARATYPE (Pl 8: fig. 3, 4, 6) Head: anterior clypeal edge evenbrcuate; clypeal
margin continuous; clypeal surface with transversely rugulate turning more granulose towards the
clypeogenal suture; Genal edge rounded and obtasgjed, surface covered with diamestthped
granules becoming finer towards the ey@lypeogenal suture to base of clypeal carina; clypeal carina
raised and tridentate, the central point being positioned slightly to the posterior of and tdgheeth
tubercles on either sid€®ronotum: anterior margin obliquely orientated anteriorly on each side of
eyes. Lateroanterior margin obtusely angled, lateral margin arcuate; Pronotal disc with transverse
arcuate carina anteriorly, with the width greater tharditence between the eyes; the carina almost
straight centrally, bowed gently laterally to its terminal point positioned along the same lateral plane
as the midpoint; a very short carina runs posteriorly along the midline from the carina. Surface of
pronoal disc completely granulose, larger and more transversely ovaline anteriorly, becoming smaller
and circular posteriorly; some alutaceous microsculpture posteriorly; Lateral declivity with fovea;
surface of lateral and anterior declivity completely graseilavith some alutaceous microsculpture
towardsthe anterior marginElytra: carinate basally; elytral striae shallow with very indistinct
punctures. Interstriae rugose with alutaceous microsculpture throughout; epipleural carina well
developed, extendinyvo-thirds the length of the elytr®ygidium: transverse, fully margined, with

fine ovaline punctures throughoufentrites: covered in reddish brown pubescence; metasternum
with long weltdeveloped sulcus; the first sternite heavily punctured with pebesd_egs. protibia
guadridentate, the fourth and most posterior tooth weakly developed; arebanetatibia with an
undulating apical margin; mesand metatibia with a smooth apical margin. Tarsomeres with reddish

brown pubescence;
Length: male 2634mm female 2632mm.
Variation : in smaller males, the cephalic horn is reduced to a short point to the anterior of the clypeal

carina and the pronotal carina is reduced to a gently arcuate carina.

PARATYPES (2191 11451 | ) :
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CAMEROON : ADAMAWA : Babua [=Baboua]6°59 N14°15 E 4.v.1914 (2 | BMNH); Galim, 1200m 7 A0 6 6 N,
12A286E), viii.1979, P. M. El sen (11 1MRIA®MNNL); eBwrons gee | (7A1¢
Ngaoundere{f A1 96 N, 13 A356E) ,21 WNHNN);INgabynderBini Daray(Ar 2e5n6t N , (, iilA82808,2 6 E )

M. Dongmo (I 11MDCL); CENTRE Eseka(3 A3 86 N, 1l OMNHN)p JAYndestation [=Yaounde]3°516 N,

11°316 E Yenker (1 ZMHB); Joko [=Yoko](5°326 N 2°194 EA. Heyne (3 I | IRMNH; I 11IMTD; 1l | RSNB;

3l | NMB); Joko [=Y0oko](5°320 N 2°194 E()ll | 1IRSNB; 2l I | 2 MRAC); Joko [=Y0ko](5°326 N 2°194 E@6I |

1 ZMHB; 6l I 1 9 MTD; 200 I 1118ZSM; 1l 121 NMB); Joko [=Yoko] (5°326 N 2°194 EQUI N MP 1Ro;

[=Yoko] (5°320 N 2°194 E Lolin (2 | MTD; 1L NN Boko[=Yoko] (5°320 N 2°19A E) v. 1910 (d&d Il ZSM) ;
[=Yoko] (5°326 N ,2°194 E Vii.1910 (1 ZSM); Joko [=Yoko] (5°320 N,2°194 E) i x . 1 9 1 0 JokolHvokd@ S M) ;

(5°320 N 2°194 Eix.1912 (1 ZSM); Nkolbisson, 600n§3°526 N 1°27& Ei).1964, W.J.J.O. d&vilde (I RMNH); Tina

(5A2906 N, 12 A2 B @®EHB); Yabunde (3616 N11°31¢ ¥ 26.xii.1968, J. Wyon1ll MHNL); Yaounde

(3°516 N1,1°316 E xi.1969, J. Wyonill MHNL); EAST: Batouri( 4 A2 6 6 N, (13 # A MAN#IBTTORAL : Bare

(5°016 N9°580 E (1L MTD); NORTHWEST Bafut (6°050 N, 7& B }A2i.2010, local collector (il | 1PMOC);

Bafut (6°056 N, 7 BA O i . 2010, JI| LPMOQ) Bai( 5651316 N2, viil2008, 0.0.6/Ema (6 I

PMOC); region de Bali( 5 A53 6 N, , 5250iA2008,6/d) collector (1 |1PMOC); Baliland [=Bali] ( 5 A53 6 N,

10 A0 aviageymLiibeck (L | ZMHB); Bamenda(5°586 N, 94 BB Ol | 1ZMHB); region de Bamendé5°5386 N,

10°096 E 10-11.ix.2008, local collector {1 P MOWEST Banjun [=Bandjoun](5°226 N,0°254 E5 . vi i . 1905 (211
4] | ZMHB); Bamum [=Foumban{5°446 N 0°544 E()1 I Z MIHBVSA)1Dschang (3276 N 0°034 E iv.1910 (1

MTD); Ndzi 6® [ =Ndziih], plantation de Djutt iMDEY; CENFRAR56N, 10A
AFRICAN REPUBLIC : BAMINGU I-BANGORAN: Sangba (7346 N20°256 E, 197 7, IHIeMRRC);(H8UTH 7

KOTTO: Yalinga(6°316 23150 E) G. Le Test KEMO#Flolr tMNSHNo)u;t  ( ,5cARava@INB Il 1 9 A056 E
3 I MHNL); Fort Sibut (5A3406N, GOAP&O&ENSI buBI [ 5KKNKBOM,;Dr.h19A0506E)
Decorse ( FlorMNKBN)but (5ABADN, GIAPMBERedt (3illbdt (594446 N, 1¢

van Mol (101 MRACA446MgnNtl QRIMBBMIE 21(I ZMHB:; LIFortI$kdB 6 A4406N,

19°0 5% E ( 2 31 IIIRSNB); MBOMOU: Rafai(4°580 N23°560 E(JI P M OMANA-MAMBERE: Bouar(5°570 N,

15°360 E yiii-i x . 1970, S. | BWNKkN)cOUAM: Boudh (8300 N18°176 E 1909, Lefebvre (41 1l

MNHN); OUHAM-PENDE Bossum [=Bozoum](6°196 N16°226 E ¥.1913, Houy (I ZMHB); CHAD: LOGONE

OREINTAL: Bebedija(8°400N, 16°346 E 79.i.1964, L. Brader (I |1 R MN B.R.;CONGO: BAS-UELE: Bambesa

(3A276N, ), 21938 4HD.8Ho (2 I| 11 MRAC);Bambesd3 A27 6 N, ), 25A418B4, MRAC), Leroy (
Bambesa3 A2 76N, ), 25A41d4B 37, |J.MRAC) Bambesd3 AQT I6 N2 ), 2x51937, 1.6VE/dagh

(20 I MRAC); Bambesa(3 A2 7 6 N, ), #.59474 1 d/fgdagh (1 1| MRAC); Bambesa(3 A2 76 N, ), 25A416 E
10.iii.1938, J. Vrydaghqll | 51 | IRSNB); Bambesa3 A2 76 N, ), 2 ¥A4 08B, J. Vrydagh (211 I
(3A2 76N, ) \21938,4P1 Hefrard (1MRAC); Bambesg3 A2 7 6 N, ), @x51938, POLEfevre (111 MRAC);

Bambesa(3 A2 7 6 N, ), i21%44, 4.1\6y&agh (1 MRAC); Bambesa(3 A 2 7205NA 4,120i. 1940, J. Vrydagh (i

IRSNB); Buta (2488N, 24°456 £ 1932,Fr. Hutsebau¢ 1 I MRAC) ; SaRsmF A ®5 6 2 2)ABIEO6ECoImant

(101 13 I MR AHAUT-UELE: Doruma @°43N, 27°416 £ 1934, De Graer (1 MRAC); Kapili (3°42N, 27°530 E

v.1927, F.S. Patrizi (81l 4 | MCG): Moto (2 A5 4 6 N, ) (11 MRARCH: M&o (2 A54 6 N, ), IDEOA2 Budyddn

(1 31 | MRAC);Moto (2 A5 46 N, ), IDEBA2Egden (411 6] | MRAC); Moto (2 A5 4 6 N, ), 2B9iiA1926,6 E

L. Burgeon (1 11 MRAC); Moto (2 A5 4 6 N, ), 96AI2 Biirgeon (21 MRAC); Faradje(3°448N, 29°435 E )

vi.1915, Blommaert (1 MRAC); Watsa (3028N, 29°326 £ 1922, L. Burgeon (21 MRAC); ITURI: Aru (2°528N,

30°500 E $.vii.1931, H.J. Bédo (I MRAC); Aru (2°520N, 30°500 E 1938, Bastiaens (2 | MRAC); Aru (2°528N,

30°500 E ¥i.1952, M. Winand (L 11 MRAC); Aru (2°52tN, 30°500 E 1953, M. Winand (8 | MRAC); Luma (2°35N,

30°355 E 1939, Gerard (21 MRAC); Mahagi a Niarembg2°166 N31°046 E 1935, C. Scops (1 MRAC); Nioka

(2°060N, 30°370 E x.1952, J. Hecq (1 MRAC); Nioka 2°06N, 30°376 J x.1953, J. Hecq (21 MRAC); NORD-KIVU :

Beni© A3 006 N, ), L2 8dhgrih@fB IMRAC); Beni(0 A3 08 N, ),i28512 Claeteng3l | IRSNB); NORD-

UBANGI: Banzyville [=MobayiMbongo] @°18&N, 21°116 k 24-29.i.1932,H.J. Bedo (1 MRAC); SUD-UBANGI:

Libenge(3°394N, 18°380 E Viii.1937, Leontovitch (L MRAC); Libenge(3°39N, 18°386 E 15.i.1947, R. Cremer & M.

Neuman (4 I 11 IRSNB); KENYA: BUNGOMA: Mount Elgon(1°080 N34°426 E) i v. 19514, T.IH. E. Jack
NMK); E Mount Elgon(1°0856 N34°460 E) vi i . 1949, V. G. L. KAKAMEGAa Bikm NMWhEIdordtl B MNH) ;
2220m 0°420 N35°050 E, 16. i v. 1975, Davis & DBRIROhNRCASOLE )( Vill. ISANL) ( 1 K aMMHh
Kakameya (0°176 N34°456 E) x. 1937, J a ¢ Kakantega (0°176 N 38PABK I X15.ix.1949, R.A. Maas

Geesteranus (1 R MN IKakamega(0°176 N34°455 E )i.1950, Mrs. Adamson [21I N M Kakamega(0°176 N,

445 E) iii. 1957, Mr s . B o(@ ¥7a N34°464dl E YNIK R.H. CHreagsanhiidigkg; 13-15km N

Kakamega, 1550m0f2306 N34°406 E, 17.iv. 1975, Da Vi SANR); KBkamelyau Foredf0°165 Bl || |l 3
34°526 EVii.1976, J. Miskell (L NMK); Kakamega Forest Stati@°160 N34°526 E) i v. 1981, J. Kri kken
Kisumu to Mumias Road0f076 N34°355 E, viii.1912, Dr . KisHero [=Hhiviserog0°1@5 INI, BMNH) ;

34°360 E 2.xii.1965, W. Geirmaert (1 RMNH) ; Mu mi as t c4800ft. C07inN34°B50 | 25-26.vidL10, O

S.A. Neave (L BMNH); 14km E of Mumias, 4500ft(0°200 N34°376 E182 1. vi . 1911, S. A. Neave
KERICHO: Kapsoit (0°196 N35°1306 E 3.iii.1982, A. Bjornstad (1 NMK); NANDI: Baraton Animal Husbandry

Research Statiof®°156 N35°050 E }0.ix.1976H . St r aat Baratdn, URiMNIE College of East Afri¢@°1556 N,

35°050 E §.viii.1982, G. Girsha (I NMK) ; Nort h Nandi For e 0t150 N3p®® E JiiCIYe mesi a | :
North Nandi Expedition (2 | NMK); TRANS-NZOIA: East Surrejstates 1°090 N35°026 E 18.vi.1932, H.F. Stoneham

(I NMK); East Surrey Estate4°096 N35°020 E 10.x.1932, H.F. Stonehamll(1 N M Keast Surrey Estate4°096 N,

35°026 E 23.iii.1936, H.F. Stonehaml(INMK); East Surrey Estate$°096 N35°020 E29.v.1936, H.F. Stonehamll(11l

NMK); East Surrey Estated°096 N35°020  19.vii.1936, H.F. Stoneham [(1NMK); East Surrey Estated°09 N,

35°02 E 4.x.1936, H.F. Stonehamll(1 N MKepst Surrey Estated°096 N35°020 £ 2.iv.1937, H.F. Stoneham (1

NMK); East Surrey Estate€°090 N35°025 E 5.viii.1937, H.F. Stoneham I{1 N MKEpst Surrey Estated°09 N,
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35°020 E 5.xi.1937, H.F. StonehamI(1INMK); East Surrey Estated4°096 N35°020 E 27.iv.1938, H.F. Stonehamli(1
NMK); East Surrey Estates1°095 N35°026 § 26.v.1938, H.F. Stonehamli(1 N MKEpst Surrey Estatesl’09 N,
35°020 E 24.vi.1938, H.F. Stoneham|(INMK); East Surrey Estated4°09 N35°020 E 3.vi.1944, H.F. Stonehamli(1
NMK); East Surrey Estatesd°09 N35°020 E 28.iv.1948, H.F. Sineham (L N MKEpst Surrey Estates°09 N,
35°020 E 30.iv.1961, H.F. Stonehamll(l N M Kegst Surrey Estated°096 N35°026 E 18.v.1961, H.F. Stonehamll(1
NMK); East Surrey Estates°095 N35°026 § 21.v.1961, H.F. Stoneham|(INMK); East SurreyEstates 1°096 N,
35°026 E 20.viii.1961, H.F. StonehamI(1 N M Kast Surrey Estated°090 N35°026 E 29.ix.1961, H.F. Stonehaml (1
NMK); East Surrey Estated°09 N35°026 E 12.x.1961, H.F. Stonehaml|(1INMK); East Surrey Estates°09 N,
35°026 K 20.xi.1961, H.F. Stonehaml(INMK); East Surrey Estate$°09 N35°026 E 8.ix.1962, H.F. Stonehamll(11l
NMK); Kitale (1°016 N35°000 Ey-vi . 193 2, V. G. L1 NWE)nKita® ¢1A0édr N85M006 (E1).1934, T.H.E.
Jackson (L NMK) ; (1rOIOGIN8F0®O E) vi . 1952, C. HsbAWA: rNdori (0°D16S, 3MPREEK B )

10.v. 1966, W. G e YHIGA e Kaimosi((QR06 NBASIOHE) Jii-i v . 19 3 2, A. | TuMKy;er (et

Kaimosi (0°076 N34°516 E V.1952, E. Pinhey (1 NMK); environs de Kaimos{0°076 N34°516 E froret de Kakamegoes
[=Kakamega], 2000m, 1913, G. Babault (2 M N H\\aJagoli district(0°056 N34°436 E 3i.1937, S. Blom Bjorne (21
NMK); NIGERIA : TARABA: Gembu General Hospit€6°436 N ,1°154 E B.viii-7 . x . 197 7, E. P. Mei jer

(

UGANDA: [no precise locality], 1908, A.F.R. Wollaston (1 B MN KENTRAL: Entebbe(0 AO56 N, , 32A296 E)

6.vii.1911, C.C. Gowdey (1 BMNH); Entebbe(0 A0 58 N, , @8i.2942 €.6.EGowdey (I B MN BASTERN
Bussu(0°34aN, 33°2® E 1909, Dre. E. Bayo( 3 Il I | KICG; 1 IRSNB); Bussu(0°34&N, 33°2® E ¥.1909, Dre. E.
Bayon (1 MCG); Bussu(0°348N, 33°2® E 24.vi.1910, Dre. E. Bayon (2| MCG); Buvuma Island@®14&N, 33°10
1908, Dr e. E. Buauya Island, MigyodICIGHIB°10 k iii.1968, E. Vertriest (1 MRAC); Iganga
Forest(0°360 N ,3°288 E 3.viii.1931, H.F. Stoneham {1 N MKihja (0°266 N ,3°128 E ¥.1930, V.G.L. van Someren
(1 NMK); Jinja (0°266 N 3°128 Ei)i-iv.1932, V.G.L. van Someren|(1BMNH); Kigulu (0°378N, 32°50 E3.1968, J.J.

Rwabuneza (B I 11 ANHRT); Northern shore of Lake Salisbury®fllé6 N335 7 6 E) , 13.viii.19183, C. A

OUMNH); Magunga(0°316 N,3°27@ EP62 7 . i i . 1913, C. C. Mbaley 8860yt.(1°050 N 4°BOBIRH) ;

6.viii.1911, S.A. Neave (L BMNH); Mount Elgon (1°076 N 4°193 ,E) Si r H. H. J o h Meuntdelgon ( 1 I B MN

(1°076 N 4°1936 ,Ki).1978, B. Watulege (I N M Kakajo [=Nakagyo[0°394N, 33°1% E 1969, J.J. Rwabunezal (1

ANHRT); Serere(1°308N, 33°346 E Jord (1 BMNH); Tororo (0°416 N 4°118 E) v. 1951, V. G. L. van
BMNH); NORTHERN Gulu (2460 N32°18 E ( L IZSM}; WESTERN Toro, #i.1902, F.J. Jackson[L BMNH) ;
Toro, 1909, C. Alluaud (1 MNHN); Budongo Forest, 34001f1°48N, 31°346 E }1-15.xii.1911, S.A. Neavel] B MNH) ;

N of Fort Portal, 4700ft(0°450N, 30°160 E 24.xi.1911, S.A. Neave {1 B MNH) ; °B66 N3t‘21l &fHdr. Ansorge

(10 MTD) .

Diagnosis similar in appearance t6. duxandC. duciformisbut males can easily be separated by the
shape of the clypeal horn, whichviéder andflatter in C. duxwhilst reduced to a miniscule tubercle

in C. duciformis The females of these three species are also very simil&. lsldminussp. nov. has

a distirctly wider pronotal carina tha@. dux whilst C. duciformishas a slightly more angled carina.
As the three speciemre distributed allopatrically, there is unlikely to be any confusion in specimens
with provenance.

Biology: this species is found in therkstsavanna mosaics north of the Congo basin. It has been
caught in human durbaited pitfall traps as well as at ligl@pecimens have beeaught throughout

the year.

Derivation nominis this species is nametbminus(translated akord), in reference to the similag.

dux (translated aBuke.

Distribution (Pl. 8: fig. 8) Nigeria, Cameroon, Chad, Central African Republic, D.R. Congo,
Uganda, Kenya

9. Catharsius duxHarold, 1878

(PI. 9 figs. 1-8; PI. 30: fig. 9
Catharsius duarold, 1878: 101; Harold, 1879: 38; Quedenfeldt, 1884: 271; Kolbe, 1893: 138; Ferreira, 1959: 22; 1960a:
18; 1967231; Genier & Josso, 2016: 338.
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Typelocalty: fAiim i nneren Guineao

NamebearingtypeL ect ot ype | in ZMHB:

i/ / Pogge! [ gittee] & 60062 & Type [orangercatdi ¥/ dux / Harold* / Regn. Lunda

[green card with black border; handwritten] // 1285 [light green paper] // SYNTYPUS / Catharsius /

dux Harol d, 1878 |/ l abell ed by MNdtheBius2dud/4 [ r ed
Harold, 1878 / d®s.: F. G®nier, 2014 [red card w

Redescription Colour: Black; pubescence reddisiown. Male (PI. 9: figs. 1, 2, 5)Head: anterior

clypeal edge unevenly arcuate, rounded laterally and alstosight centrally; clypeal margin
continuous; clypeal surface granulose except for some transverse rugulae centrally between the
cephalic horn and the anterior margin; Genal edge rounded and obtusely angled, surface covered with
circular granules becominfiner towards the eyes; Clypeogenaitige well defined to base of
indistinct clypeal carina; carina with a single short tubercle medially positioned anteriorly to the start
point of the carina; A basally broad, triangular, laterally flattened cephalicgusitioned anteriorly,

very near the anterior margin; hosfanted forward in lateral viewPronotum: anterior margin
obliquely orientated anteriorly on each side of eyes. Lateroanterior margin right angled, lateral margin
arcuate with a small fold radd apically, half way along the length of the margin; Pronotal disc with a
triangular carina anteriorly; central portion arcuate and weakly emarginate centrally; the carina with a
slight concavity one third of the way along from the midline; carina wesdtdsated, the total length

no wider than the widest point of the pronotum; Surface of pronotal disc completely granulose, larger
and more diamondhaped anteriorly, becoming more circular posteriorly; some alutaceous
microsculpture centrally and posterigrllateral declivity with fovea, the surface granulose with
alutaceous microsculpture in between; anterior declivity completely granulose, the circular granules
turning more transversely ovaline centrally and with alutaceous microscuthtorgghout.Elytra:

carinate basally; elytral striae shallow with very indistinct punctures. Interstriae rugose with
alutaceous microsculpture throughout; epipleural carina-desieloped, extending twihirds the

length of the elytraPygidium: transverse, fully marginedvith fine ovaline punctures throughout;
Ventrites: covered in reddish brown pubescence; metasternum with longlexaloped sulcus; the

first sternite heavily punctured with pubescenicegs protibia quadridentate, the fourth and most
posterior tooth wakly developed; mesand metatibia with an undulating apical margin; mesa
metatibia with an undulating apical margin. Tarsomergh reddiskbrown pubescencéedeagus

(Pl. 9: fig. 7Y parameres almost as long as phallopaseved laterally and poted at apex.
Endophallus with largiamella copulatrixin medial regior(PI. 30: fig. 9)

Female(PI. 9: figs. 3, 4, 8)Head: anterior clypeal edge evendycuate; clypeal margin continuous;
clypeal surface with transversely rugulate turning more granulose towards the clypeogenal suture;

Genal edge rounded and obtusely angled, surface covered with diaimapetl granules becoming
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finer towards the eye<Clypeogenal suture to base of clypeal carina; clypeal carina raised and
tridentate, the central point being positioned slightly to the posterior of and higimethéhtubercles

on either side.Pronotum: anterior margin obliquely orientated anteriorly on eaale of eyes.
Lateroanterior margin obtusely angled, lateral margin arcuate; Pronotal disc with transverse arcuate
carina anteriorly, with the width greater than the distance between the eyes and slightly emarginate
medially; the carina bowed from the miid# to its terminal point positioned along the same lateral
plane; a very short carina runs posteriorly along the midline from the carina. Surface of pronotal disc
completely granulose, larger and more transversely ovaline anteriorly, becoming smadecaad
posteriorly; some alutaceous microsculpture posteriorly; Lateral declivity with fovea; surface of
lateral and anterior declivity completely granulose with some alutaceous microsculpture towards the
anterior margin. Elytra: carinate basally; elytrastriae shallow with very indistinct punctures.
Interstriae rugose with alutaceous microsculpture throughout; epipleural carinaewslbped,
extending twethirds the length of the elytr&ygidium: transverse, fully margined, with fine ovaline
puncture throughoutVentrites: covered in reddish brown pubescence; metasternum with long well
developed sulcus; the first sternite heavily punctured with pubesdesge.protibia quadridentate,

the fourth and most posterior tooth weakly developed; weas netatibia with an undulating apical
margin; mesa and metatibia with a smooth apical margin. Tarsomewdth reddiskbrown

pubescence.

Length: male 2534mm; female 283mm.
Variation : in smaller males, the cephalic horn is reduced to a short point totdrérof the clypeal

carina and the pronotal carina is reduced to a gently arcuate carina.

Other material examined( 353111 3 02

ANGOLA : [no precise locality] 10006 0 0 0 f t . Dr . | WeB MW[HD) precise Idcatit§]q I| 11 2 BMNH);

BENGUELA: Cubal(13°0285, 14°15 E E. Robins 1 B MN Benguela12°356 S13°246 Eix.1991, L. Hilburger (L

11 NMPC; 11 BMNH); Benguela {2°356 S13°246 E x.1980 L I OUMNH) ; (1B°850 §1°24 BRiv.1991, |.
Arburger (11 OUMMHMAOEDbargalPld2, Mi ssi on ScBiEeBihe,iMasteque Sui s
L. Sanders1 I | IBBMNH); Catabola {2°09 S17°176 E 1525.xi.2012, T. Lackner (31 | 3 BMNH); S of Quarenta,

1693m (L0°386 S16°050 E 17.xi.2013, P. Schille (1 PMOC); CUANZA NORTE: Salazar, Instituto de Investigagao

Agronomica (9°1865, 14°5% ER15. i i i . 1972, Sout hern AfCUANZA SUL:Ruipnebd i t i on (
(10°3865, 14°20 E ¥.1934, K. Jordanl{ BMNH); Calulo (10°0085, 14°546 E 9.xi.1966, E. Junger I3l NMB; 11

PMOC); [no precise locality] iti v. 199 9, T. Bouyer &HUMVBO:HBanbiq1d°A985,(13°90 FP MOC) ;

Xx. 1932, Mission SclileNMB) HUIL4 Heila@ Ul il 8NeN);Caltbnd8a (13A446S, 15A(
ZSM); 3.5km SW Negolal4°09 6 $4°285 E, 8. xii.2012,PMBC); 3.SkenhS¥Vl o Nedothlt°0916 S,

14°28 E 11-12.xi.2013, P. Schil{ I PMOC) ; 3k m N (1BfA 238 E M&hxc2813, T. Lackner

(I BMNH); LUNDA NORTE: Dundo(7°2365, 20°50 E%i.1948 ( I | NHRS);MALANJE: Quango strom [=Kwango

stream], Maj or | MMAN); Maande ~Malahjd] I 333, 16°216 E) Me c h olwZMHB);IMaldnge
[=Malanje] (9°3385, 16°216 E Pogge 1l ZMHB); Malange [=Malanje](9°3385, 16°216 E 1879, von Mechow1(ll | 1
MNHN); CONGO: [no precise locality] Dannfelt4{ |l NHRS) ; [no preclls ¢2 NHRS)ahd t y] Sj o
preci se | od¢ a\NHRS);ynpb précigel Idcality] 1( Il | RSNB) ; [no lipbr BINHBE; | poal iptrelci
locality] 1886, Thollon &l I | 3 MNHN); [no precise locality] 1883, Guiral2(ll I I MNHN); POOL: Musana

[=Mousana](4°33®, 14°416 E) M. L un dlg NHRB); okal 4 A4 06 B E }i.18834X2 0 ZMHB); Voka
(4A4008E2inrA\@ad 4 | MHNL); Voka( 4 A4 0 6 8 E 2.il197A@&I0lI 71 | MHNL); Voka( 4 A406 S,
14°4® E P3.iv.1973 (1 MHNL); Voka (4 A4 06 S0 E i1983\ £00nore I PMOC) ; Voka 0(E4A4006S,
Xii.1977 @I I | IRMNH); Voka [=Vouka] par Boko4 A4 3 6 SO E 3D.4.19349 G. Onored(ll Il | 140UMNH);
BRAZZAVILLE : Brazzaville(4°1685, 15°15% E YnsgaardX I | NHRS;1 I | IRSNB); Brazzaville(4°1685, 15°1% E )
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(1 I I BMNH); Brazzaville @°166, 15°1% E, X i i . 11919\8/B);(BRattiztvillef4°1665, 15°15 E Viii-xii.1909,

H. Eltringham ¢ I OUMNMH) ; envi r ¢4n685 1HE B) alz9z0a7v,i |IH.e Roubaud & A. We i
Brazzaville (4°1685, 15°1% E 1904, Dr. J. Decorse (3] MNHN); Brazzaville (4°1665, 15°1% E §ji-v.1965, L. Detaille

@i MRAC; 1 Braz2dWI®(3°1605, 15°15 E Xi.1965, R. Paulian1( |l MNHN) ; Brazzaville, ORS
Office de la Recherche Scientifique et Technique OMiee] (4°1165, 15°10 f 2.i.1964, S. Endrddy ounga I1( 4011 1

NMPC; 1l T M)S GUVETTE: Diele (1°416 S 4A 415 6188p,,de Brazza2(ll IMNHN); D.R. CONGO: HAUT-

LOMAMI : Kabongo(7°216 25°350 E) 195 2, M. Dil &€ MRACXS5I [ 2 & INMPCY;, BRamina (8°446 S,

25006 E) 1930, R. IMlaMRAG)r Kamira B4b 28°000 E B.ii.1955, M. Ledieul I MRAC) ; Kami na
(8°446 X5°000 Ei)-i i i . 1960, A. Fr oi dg®¥18sR5°0802H) 1 1 MR AETD); Kirdla (9°1B& S

25°036 E(® I I I 14IRSNB); Kinda (9°180 S25°030 E) 1 9 3 d IRSWHH); Kihda(9°180 25°036 E 1934, Mme.

Warroux (1 MRAC); Kinda (9°180 $5°030 E }951, M.Dierckx @ II II I 14MTD); Kisamba(7°216 S 4°022 Ei.1931,

P. Quarre 1 |l MR AT€hjbamba(8°126 S24°216 E i.1933, F.G. Overlaet4( Il | MR K&SAL: Dekese(3°2% S,

21°23 E x.1959 (1 R MN Békese(3°296 S21°230 E) x i i . 1 91519RMKH);IIDEkes2(3°29% S21°236 E )

Viii.1959, F. Francoisll MRAC); Dekese(3°29 S21°2306 E ).1960, F. Francois {1 | 1MRAC); Kabwe (4°336 S,

21°09 E 1937, Soeur Louise du Carmell (2 MRAC); Luebo (5°216 S21°256 E ¥5. Babault 2 Il |l MRAC) ; Luebo
(5°216 1°256 E %.1930, J.P. Colinli MRAC) ; (5°Rl16 821°260 E 194344, Dr. Hautmannlf | 1MRAC);

Muteba (6°116 S21°346 E )i.1932, F.G. Overlaetl{ |1MRAC); PortFrancqui [=llebo](4°206 S20°356 E X.1937,

Mme. Gillardin (ll MRAC) ; (B°260 iS20°47p & ).1932, van Risseghenil( MR A KINSHASA: Bombo

Lumene(4°25 S16°000 E §-iii.1996, P. Oremans3(ll II [ ISPMOC); Guma(4°076 S15°400 E }1.ii.1968, P.M. Elsen

(@ MRAC) ; @RI SI5°a86 g 13..1970, P.M. Elsenl{ MRAC); Kinshasa(4°216 S15°180 E 15.x.1899,

Waelbroeck {I IRSNB); Kinshasa4°216 SI5°186 E) xi i . 1975, LI. | ZSM);d-eopoklvill¢ [3KinkHhasa]4 6

(4°216 S15°186 E()I BMNH); Leopoldville [=Kinshasa]4°216 S15°180 E Dr. HoussiauxZ I |l MR Aegopoldville
[=Kinshasa](4°216 S15°185 E $ohal (2 | MRAC); Leopoldville [=Kinshasa]4°216 S15°180 E V-vi.1899, E. Clavareau

21 I 12 IRSNB); Leopoldville [=Kinshasa{4°216 S15°1806 E 22.vi.1911, Dr. A. Dubois){ MRAC); Leopoldville
[=Kinshasa](4°216 S15°180 E 13.x.1911, Dr. A. Dubois {1 | 1MRAC); Leopoldville [=Kinshasa]4°216 S15°18 E )

v.1912, Dr. Christy (R | MRAC); Leopoldville [=Kinshasa](4°216 S15°186 E 1933, Dr. C. Henrard (1 MRAC) ;
Leopoldville [=Kinshasa]4°216 S15°180 E 1942,R. Fiasse I MRAC); Leopoldville [=Kinshasa]4°216 S15°18 E )

1948, Dr. E. Dartevillell MRAC); Leopoldville [=Kinshasa{4°216 95°185 E 3.vi.1903, Wilmin (1 | R SWdBRao,

Plateau Batek¢4°126 S15°426 E ).iv.1974, P. Walter3(Il I | I3MRAC); Menkao, Plateau BateKd°126 S15°426 E )

11.v.1974, P. Walterl{ MRAC); KONGO CENTRAL Banana5°59 S12°23 E 1948, Dr. E. Darteville (1 MRAC);

Cattier(5°266 S14°4506 E 1946, Delafaille ® I MRAC) ; Con(G°d26 812400 EIvde] R. Mayne (411
5 I MRAC); Congo da Lembd5°426 S13°4006 E P1.xi.1911 (1 MR A Congo da Lembd5°426 S13°4006 E k-

xii.1911, R. Mayne (T MR AQohgo da Lemb&°420 SL3406 EV.1913, R. Mayne I I | NMIRAC); Inkisi (5°086 S ,

15°036 E iv-viii.1948,van der Broeck (L. MRAC) ; RO &l2°a66 k xi-Xii.h970, Lesire (8 | MHNL); Kiniati

(5°200 S12°560 Eiv.1971, Lesire (I MHNL); Kisantu(5°086 S15°056 EQ(JI Z MHB) ; (5kK08)sSEx19530 & 1909

(20101 | RSNB(p°08 BpyCGEEmm)t B . Gillet (GIHMEREFAGE) Giosa&mtd MRACK I 2
Kisantu(5°080 S15°0%0 E Yan Wing I MRAC); Kisantu(5°080 SL5°056 E 1930631, Englebert (L MR AlKdgantu

(5°085 S15°056 E 15.xii.1920, Dr. H. Schoutedenl(l MRAC) ; (SROBOSSEGDF3OWE) v . 1945, Rev. F. An
1 MRAC); Lemfu (5°186 SI5°130 E) 1931, V aln MAEAZ)e emfyf (3°186 S15°130 E Vi.1945, Rev. L. de

Beir (2l | MRAC); Lukula (5°246 S12°576 E 1911, Dr. Daniel ] MRAC); Matadi (5°500 S13°276 E(LI NHRS) ;

Matadi (5°500 S13°276 E p4.v.1888, J. Duvivier 1 | RSNB) ;(5°500 51,322 iE)948, Dr. Bervoets (21

MRAC); Mayidi (5°116 SIp°09 E) 194 2, van | MRACH Mdege(bll406 S15°330 E ¥i.1935, Coosemans

(@] MRAC) ; [EMbarezaNgundule5150 S14°516 E xii.1939, Mevr. Bequaert (L MRAC); KWANGO: Panzi

(7°126 SLy°576 E }7.ii.1939, Mevr. Bequaert I{2ll MR AKGMILY : Ipamu(4°106 SI9°38 E) 192 2, P. Vander.
1l MRAC); Kikwit (5°026 S18°485 E ¥i.1920, P.Vanderijst (2 | MRAC); Kikwit (5°026 S18°485 E $9.xii.1952, J.

Ruelle ¢ I | MRAC); Kikwit (5°026 S18°480 E 8.i.1985, P. Walter (1 J L Mdmbau [=Kimbao] (5°086 S,

17°376 E 1931, van der Velgenl MRAC); Kingungi (5°256 S17°566 E) xi i . 1937, Rev. M. Regui
Kingungi (5°256 S1,7°560 E iii.1939, Renier L |l MR A@vpryille [=Lusangal(4°506 S18°436 E Jle Walsche I

PMOC); Leverville [FLusangal4°506 S18°436 E )1923, Mme. J. Tinant 21 | 3 MRAC); Madibi (4°185 S18°25 E )

vivii . 1913, R. Ver s ch (b9 €i6°59% E§.1952 RIAEBRuaert ul Rl iIMRAC); Zaba(4°206 S ,
18156 E) 1941, MI | elll BMR AONAMIi Kabinda (608 S 4°292 F Dr. Schwetz I | MRAC);
Kabinda(6°085 S 4°29®2Ei.1926, C. Seydell(IT MRAC) ; (6K& IS #°R9@ & xii.1934, Mme. Gillardin@l I | 1

MRAC); Kabinda(6°085 S 4°292 E 194546, Dr. Hautmann (7l | 9 MRAC); Kambaye(6°530 S 3°44& E x.1930, P.
Quarre (1 MRAC); Katoto (6°446 S ,3°502 F 1952, R.Roiseux (1 MRAC); MweneDitu (7°016 S ,3°27®
Doutrel epollt MRAGALUALABAS8 Kafakumba(® A4 06 S, ), xd.B9A24 B®. Bverlaet (1 MRAC);
Kapangg(8°216 22°3% E3ii.1931, F.G. Overlaet (21 | 2 MRAC); Kapanga8°216 $2°39% E).1932,F.G. Overlaet
@118 MRAC; 2l Il | INMPC); Kapangg8°216 2°3% E 30.xi.1932, F.G. Overlaet {2l | MRAC); Kapanga

(8°216 22°39%6 E ¥ii.1932, F.G. Overlaetd(ll MR AK€&panga(8°216 22°39% E 1933, F.G. Overlaet (10l | 3

MRAC); Kapanga(8°216 S22°39 E .1933, F.G. Overlaet9(ll I | 1 MRAC); Kapanga(8°216 22°39% E i.1933,

F.G. Overlaet B I | 3 MRAC); Kapanga8°216 $2°39 Eiy.1933, F.G. Overlaet {1 | IMRAC); Kapanga(8°216 S ,
22°3% E ¥.1933, F.G. Overlaet {3l | IMRAC); Kapanga(8°216 S22°3% E )x.1933, F.G. Overlaet (101 | 7
MRAC); Kapanga8°216 2°3% E 3.1933, F.G. Overlaet (131 1112MRAC; 1IN M Bapanga8°216 2°3% E )
xi.1933, F.G. Overlaet (1 MRAC) ; (R°21p 3p@ E iv.1934, F.G. Overlaetl| MR A Kapanga(8°216 S,
22°3% E )935, Dr. Richard (21 MRAC); Kolwezi (10°436 S 5°30& k viii.1951, Dr. V. Allard (1 MRAC) ; Kol we zi
(10°436 S 5°302 F 10.xi.1991, T. Bouyerlfl | 1PMOC); Koni(10°460 S 5°41& E xii.1988i.1989, A. Chaminade (1
PMOC); Luashi(10°566 S 3°37® E xii.1933, Freyne (L. | 1MRAC); Sandoa [=SanduwaP(A4 26 S, ), iiR12345 36 E
F.G. Overlaet il MRAC); Tshibalaka(8°3606 S 3°03& E xii.1933, F.G. Overlaetl{ MRAC); Zilo (10°316 S 5°282 k&
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i1.1980, J. Remy (I | IPMOC);LULUA : Kananga5°546 S 2°25& E 1937, Schoutedenl(1 | IMRAC); Kele (6°550 S,
23°116 Ei.1953, R. Roiseux 21 MR AdE hugbo a Luluabourg [=Kanang&}350 S 1°55& 1921, Lt. J. Ghesquiere
(' MRAC); Luluabourg [=Kananga]5°546 S 2°252 F P. Callewaert (6 I | 8 MRAC); Luluabourg [=Kananga]
(5°540 S 2°252 E K.Vaillemans (1 MRAC); Luluabourg [=Kananga{5°546 S 2°25@ E 1926 (1 N M Ryluabourg
[=Kananga](5°546 S 2°252 E 1938, Van Kerckhoven [1 MR Al@lugbourg [=Kanangafp°540 S 2°25&¢ E 1939, Van
Kerckhoven I MRAC); Luluabourg [=Kananga{5°540 S 2°25® k 15.iv.1939, J.J. Deheyn|(2 MRAC); Mukenge

(6°016 S2°192F( 2 I I MMukenge(6°016 S2°192E Pogge (L ZMHB) ; H eBenit(6°18h £2°3%2 E
1912, P. Callewaert 1 2 Il I | MBAC; 1l IRSNB); Tshibala(6°226 S 1°52@ E 1949, Zusters van Heul@ (I |l
MRAC); MAI-NDOMBE: Bolobo (2°096 S16°146 ¥ Dr. H. Schoutedenly MRAC) ; (2BAo4&800r1c8 A 19820 E
Jansti MRAC) ; K(87 B168,dlef 12 F(11  MRAC); Kwamouth (3°1185, 16°126 E vi.1921, Lebrunql 13l
MRAC); MANIEMA : Kasongo(4 A2 6 6 S, ), L2 &ah DE(E MRAC); Kasongo(4 A2 6 6 S, ), viliéxA959, 6 E
P.L.G. Benoit@ll I 1 3 MRAC); entre Kindu et le Loman{B3°06 6 $°28 1l MRAC); Nyangwe(4°176 S, 1528 A
1894 (1 MR ASANKURU: Djeka(3°176 S3°592E i . 1954, R. | RRACk Komix3°31629131232E
v.1930, J. Ghesquierél MRAC) ; (4rR58NSBUMRE L eonail d MRAZ) Kondde(4°586 S 3°192 E E.
Luja B I Il MIRAC); entre Lodja et Kolg¢3°296 S 2°592 E Mme. Lebrun2 Il I | NIRAC); Lodja (3°316 S 3°362E

1909, Demptinne (L | 1IRSNB); Lusambo(4°586 S 3°26@ E 1921, Lt. Ghesquiere (1 MRAC); Lusambo(4°585 S,

23°260 Ei.1926, C. Seydel {1 MRAC); Lusambo(4°580 S 3°26& E vii-viii.1949, Dr. M. FontaineX II| | P MRAC);

Lusambo(4°585 S 3°26&@ E 1950, P. Hostie2 | MRAC); ZAMBIA : [no precise locality] Lindblom (B1l | INHRS);
NORTHWESTERN Nchila Wildlife Reserve( 11 A16 6 S, 13R2& .AXi9.6 EQ 0 3, K. (2Welr nRMO®) ;P. S
Hillwood, lkelenge,1400m( 1 1 A166S, -284720139R Bith, H2Thkano, L. Chmurova & L. Smihll(ll | 1

BMNH); Luk wa k wa , We s t Lunga Nat i on ai8.xi.P043, R. Smith, HATakano & D.2DAm0 6 S, 2 4
(21 1 BMNH); Lukwakwa , We s t Lunga National P& 29.v.20141RL @rmitimH. (Tdkand, 4.0 6 S, 24
Chmurova & L. Smithll BMNH).

Notes the type specimen was collected by Paul Pogge on his expedition with Alexander von
Homeyer through Angola and D.R. Congotirhe early 187006s. Ferreira (|
|l ocality as Guinea which is |likely a misinterpre
as discussed by Genier & Josso (2016).

Diagnosis see underC. dominussp. nov..Very similar in appearance t6. dominusbut can be
distinguished by the wider and flatter clypeal horn in the male and the narower pronotal carina in the
female. As these speciese distributed allopatrically, there is unlikely to be any confusion in
specimens with provenance.

Biology: this species is widely distributed throughout the fesestanna mosaics south of the Congo

basin. It appear€. duxis found to the west of the Lualal@bompo river system and is replaced by

C. duciformisto the eastThere are no records of both species being caught at the same site. The
author has caught this species in Zambiafomest edgesn human dung baited pitfall traps.
Specimens have beeaught between October and June.

Distribution (PI. 9: fig. 8) Angola, G&on (?), Congo, D.R. Congo, Zambia.

10. Catharsius duciformisFerreira, 1959

(PI. 10Q figs. 1-8; PI. 30: fig. 10
Catharsius duciformi&erreira, 1959: 18; 1960a: 17.

Type locality: A Ka z i b aabge, UpemlzaiNatiah&@a3k, DRC]

Namebearingtype:Hol ot ype I i n MRAC:
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i/ / HOLOTYPUS [orange card with black boe27-der ]
m-1948 / Mis. G.F. de Witte. 13/Afemaisnisp./1958Ma&i&YPUS
C. Ferreira [partially handwritten] [/ 20

Redescriptiont Colour: Black; pubescence reddisfown.Male (PI. 10: figs. 1, 2, 5)Head: anterior

clypeal edge unevenly arcuate, rounded laterally and almost straight centrally; clypeal margin
continuous; clypeal surface granulose except for some ®e®swvugulae centrally between the
cephalic horn and the anterior margin; Genal edge rounded and obtusely angled, surface covered with
circular granules with a smooth narrow region posteriorly along the clypeogenal suture;sell
defined to base of gheal carina; carina strongly raised centrally and tridentate, the central tubercle
being positioned anteriorly and slightly higher than the tubercles on either side; A miniscule,
tubercular cephalic horn positioned anteriorly, very near the anteriorraagnslanted forward in

lateral view. Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin right angled, lateral margin arcuate with a small fold raised apically, half way
along the length of the margifronotal disc with a triangular carina anteriorly; central portion
arcuate and weakly emarginate centrally; the carina with a slight concavity one third of the way along
from the midline; carina weakly serrated, the total length no wider than the widastopdhe
pronotum;Surface of pronotal disc completely granulose, with some larger and more diahapeat
granules anteriorly, becoming more circular posteriorly; some alutaceous microsculpture centrally and
posteriorly; lateral declivity with fovea, ¢hsurface granulose with alutaceous microsculpture in
between; anterior declivity completely granulose, the circular granules turning more transversely
ovaline centrally and with wealtlutaceous microsculptur&lytra: carinate basally; elytral striae
shalow with very indistinct punctures. Interstriae rugose with alutaceous microsculpture throughout;
epipleural carina wellleveloped, extending twihirds the length of the elytr&ygidium: transverse,

fully margined, with fine ovaline punctures throughoMentrites: covered in reddish brown
pubescence; metasternum with long veldiveloped sulcus; the first sternite heavily punctured with
pubescencelegs protibia quadridentate, the fourth and most posterior tooth weakly developed;
mesa and metatibia wittan undulating apical margin; mesend metatibia with an undulating apical
margin. Tarsomerewith reddishbrown pubescencéedeagus(Pl. 10: fig. 7) parameres almost as

long as phallobaseurved laterally and pointed at apex. Endophallus with [Engella copulatrixin

medial region(PI. 30: fig. 10)

Female(PI. 10: fig. 3, 4, G)Head: anterior clypeal edge evendycuate; clypeal margin continuous;
clypeal surface with transversely rugulate turning more granulose towards the clypeogenal suture;
Genal edge rounded and obtusely angled, surface covered with distmmetd granules becoming

finer towards the eye<lypeogenal suture to base of clypeal carina; clypeal carina raised and
tridentate, the central point being positioned slightly to thegpiostof and higher @#n the tubercles

on either sidePronotum: anterior margin obliquely orientated anteriorly on each side of eyes.
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Lateroanterior margin obtusely angled, lateral margin arcuate; Pronotal disc with transverse arcuate
carina anteriorly, & wide as the distance between the eyes and slightly emarginate medially; the
carina bowed from the midline to its terminal point positioned posteriorly; a very short carina runs
posteriorly along the midline from the carina. Surface of pronotal disc etehplgranulose, larger

more transversely ovaline granules closely arranged anteriorly, becoming smaller, circular and spaced
out posteriorly; some alutaceous microsculpture in the extreme posterior and central portion of disc;
Lateral declivity with foveasurface of lateral and anterior declivity completely granulose with some
alutaceous microsculpte towards the anterior margiglytra: carinate basally; elytral striae shallow

with very indistinct punctures. Interstriae rugose with alutaceous microsilghroughout;
epipleural carina wellleveloped, extending twihirds the length of the elytr&ygidium: transverse,

fully margined, with fine ovaline punctures throughoMentrites: covered in reddish brown
pubescence; metasternum with long vellivebped sulcus; the first sternite heavily punctured with
pubescencelegs protibia quadridentate, the fourth and most posterior tooth weakly developed;

mesa and metatibia with a smooth apical margin. Tarsomeittsreddishbrown pubescence.

Length: male25-34mm; female 233mm.
Variation : in smaller males, the cephalic horn disappears completely; the pronotal carina is reduced

to a gently arcuate carina. In smaller females the pronotal carina is reduced to a short arcuate carina.

Other material examined( 4211 1 1 3 9

D.R. CONGO: TANGANYIKA : Baudouinville [=Kirungu](7°056 S 9°44& E 1937, Debbaudtl{ MRAC); HAUT-
KATANGA: Kipopo (11°39 S 7°27®@ E, 31.x. 1961, R . PwhiaKiw® ¢8ad1 S 8°@5R IE iyv-N.WAR3), ;

A. Pilette @ I I | I2MRAC); HAUT-LOMAMI: Par ¢ Nat i on a IKimildnebo B°650 § g° M@ | 25.%

5.xi.2002, Mission Hasson & Bouyed (| PMOC) ; Par c Na Kazibap A140m 06 32650 Mmb a
12.ii.1948, G. F. de Wi tte (,Khzibd NS )I100 RE50T E 19-271ii.199HEGF. de | 6U
de Witte @llotypd , 2 Il II | daratypesMRAC; 2| | paratypeslRSNB);Par ¢ Nat i on ariviereldumbwaUp e mb a
(8°560 S27°030 E 1-14.iv.2001, Mission Hasson & Bouye? (I II | [2PMOC); MALAWI : CENTRAL: Dzalanyama

Forest Reservg14°2006 S33°316 E ).1991, C. Dudley X I | PMOC); NORTHERN Chisasira(11°546 S34°046 E )

3.i.1978, R. Jocqué {1 MRAC) ; Vwaza Game Re08ES3ICOBEI.1RWBzA1 Dudley ClalWthiplL);( 1 1
TANZANIA : RUKWA: Bismarckburg[= Kasanga](8°2 8 633080 E yon Reinzenstein (1 Z SM) ; Kal ambo Fol
Reserve, 1587m {2206 S31°150 k 22.xi.2009, P. Darge (21l 11 MHNL); ZAMBIA : [no precies locality], 31.i.1910,
Duchessa E. do6QENERAA Chisdntigd MTAR F &S, AGVELY1S5, H.C. Doliman {161 | BMNH);

Kachel eko, Kafue National R&rkj.2P68m R158mM006 BBVNMEATA&EBEN O
Miwanta 1 3 A0 76 S,, 1RB.00d2 B.ovEpttiI Il PMOC); Kafue Nati dO8I0mP4&nkA5SMaguy
26A040626).,xi21201 3, R. Smith, IH.BMNHx KMeushben&ondX.3 AGr7adrms, ( RIOIA2B 6 E)
18. xii.2004, $n\AMVB®;KCORPERBELT Kaghitu( 1. 3 A4 4 6 S, xii.1918, A-B ®dman 1l

BMNH); Kashitu ( 1 3 A 2863, R6.iE)915, H.C. Dollman1l BMNH); LUAPULA: W of Medona[=Madona]
(11A086S,D. NagDbrzaldl IE)BMNH) ; Nt umbachushi Fal |-18y.20131R 6mith,( 9A516 S
H. Takano & D.BMNH),MUCHINGA:IChinkali, 4000ft(10°336 S 2°0438 E 22.iv.1908, S.A. Neavell

OUMNH); Kal ungu, 1280m ( 92M41x6iS,203BA43R.E)Smi2t2h, H.BMNHkano & L
Kapi shya Hot Springs, Shi wa N©& g a2i.id.2013ER Snaith, &1, Takand & Mram ( 1 1 A1 0 6 ¢
(U BMNH); Kapi shya Hot Springs, Shiwa Nbégandu EstHBMNH;1437m (1
Lavushi Manda HillsLavus hi Manda Nati onal P a+®%x.2012,R4Smith &H1T2akaES S, 3 0A5

BMNH); Mpika (11°50 S31°276 E .1905, F.H. Wellard (L B MNH) ; Muti nondo Wil derness Ar
31A176E9.,xi262016, R. Smith, H! BMN&)k NORIHWESTERN Cong@Zambezi2 Il |l 2
watershed, 1928, Dr. H.S. Evans$ (BMNH); Jiwundu Swamp, 134060 1 1 A5 26 S, -22.5.20343 R.Bjith & A.1

Takano I|(I3BMNH);2NORTHERN Abercorn [=Mbala]( 8 A5 16 S,, xid942 H2.68Edo Il Il 1 12

IRSNB); Abercorn [=Mbala] 8 A5 16 S, 123.19A 2.5 Eddo1 | R SAbBryorn [=Mbalaf 8 A5 14820 &)
vii.1944, H.J. Brédo](l IRSNB); Apercorn [=Mbala]( 8 A516S,, 1.i81954,2[—|2JﬁBEajo w 1 R'S NoBrrorn
[EMbala]( 8 A5 106 S, ii.1345 A12.Béed0)| IRSNB); Abercorn [=Mbala] 8 A5 1 6 S ,, 19891 HAJ2 Bx &bl dH()
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MRAC); LumangweF a | | s, 1187m ( 9AB.3%iS., 2 ®192A,2 3R.E) Smi2t0B M HH,; TNakamno (
[=Nkole] (10°356 S, 118 E)A.i.1938, H.J. Brédd( MRAC);Ubemba, 1900, MNHN) | eme (1101 1

Diagnosis see undeC. dominussp. nov..The male is superficially similar 8. duxandC. dominus

sp nov. but can easily be distinguished by the cephalic horn which is reduced to a miniscule tubercle
and the clypeal carina which is strongly raised centrally. The female is very sinadt& but the
pronotal carina is slightly more angled @. duciformis As these speciesre distributed
allopatrically, there is unlikely to be any confusion in specimens with provenance.

Biology: this species isvidely distributedin the Central Zambezianidnmbo woodland habitat to the

east of the Lualaba and Kabompo Rivers and as far north as the Albertine Rift just to the north of the
TanzaniaZambia border. It is attracted to light and despite being uncommon in collections, the author
has collected longesies in human dung baitegitfall traps throughout nortkastern Zambia.
Specimens have beeaught between October and May.

Distribution (PI. 10: fig. 8) Zambia, D.R. Congo, Malawi, Tanzania.

11. Catharsius spectabilisillet, 1918

(Pl 11 figs. 1-8; PI. 30: fig. 1)
Catharsius spectabili§illet, 1918: 146; Ferreira, 1960a: 44.

Type locality: A Us fJgagaradMountains, Tanzania]

Name-bearing type:

The type ofC. spectabilic oul d not be | ocated in ni@gspedmernadds col |
this species in his collection and the whole of
Ferreira apparently studied the type (1960a) but is now presumednostder tostabilise the

taxonomy of thisand closely related speciby fixing the published name to a single specingn,
topotypicalmale specimen with a determination label of Gilletthe BMNH is heredesignatedas

the neotype

i/ Afr . Or . / Usagara [handwritten] F100. /1 127 4 |
Catharsius / spectabilis, m. / Gillet det. [handwritten] // NEOTYPE / CATHARSIUS / spectabilis /
Gillet [ det. H Takano 2017 [white card with red

Redescription Black; pubescence reddisinown. Male (PIl. 11: figs 1, 2, 5) Colour:Head: anterior

clypeal edge almost straight with an emargination centrally, rounded laterally and obtusely angled;

clypeal margin continuous; clypeal surface granulose except for some transverse rugulae centrally
between the cephalic hmand the anterior margin; Genal edge rounded and obtusely angled, surface

covered with ovaline granulesutsire well defined to base of incomplete carina; a short conical

cephalic horn positioned to anteriorly of clypeus; horn genkinted forward in dteral view.
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Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes. Margin emarginate
centrally. Lateroanterior margin obtusely angled, lateral margin arcuate; Pronotal disc with a
triangular carina anteriorly; the carina with aeml angular projection one third of the way along the
midline on each side; carina intermittently sinuous, the total length no wider than the widest point of
the pronotum; Surface of pronotal disc covered with circular granules and alutaceous micmesculptu
except for the extreme anterior portions where the granules are larger and more dibapmetj

lateral declivity with fovea, the surface granulose with alutaceous microsculpture in between; anterior
declivity completely granulose, the circular grasutarning more transversely ovaline centrally and
with alutaceous microsculptur&lytra: carinate basally; elytral striae shallow with very indistinct
punctures. Interstriae rugose with alutaceous microsculpture throughout; epipleural carina well
developé, extending twahirds the length of the elytr&ygidium: transverse, fully margined, with

fine ovaline punctures throughoufentrites: covered in reddish brown pubescence; metasternum
with long weltdeveloped sulcus; the first sternite heavily puncum@h pubescencé.egs. protibia
guadridentate, the fourth and most posterior tooth weakly developed: arebanetatibia with an
undulating apical margin; mesand metatibia with an undulating apical margin. Tarsomests
reddishbrown pubescencéedeagus(Pl. 11: fig. 7) parameres almost as long as phallopagsered
laterally and pointed at apex. Endophallus with |degeella copulatrixin medial region(PI. 30: fig.

11).

Female(PI. 11: figs. 3, 4, 6)Head: anterior clypeal edge everdycuag; clypeal margin continuous;
clypeal surface with transversely rugulate turning more granulose towards the clypeogenal suture;
Genal edge rounded and obtusely angled, surface covered with diatrapetl granules becoming

finer towards the eye<Clypeogenh suture to base of clypeal carina; clypeal carina raised and
tridentate, the central point being positioned slightly to the posterior of and higimethintubercles

on either sidePronotum: anterior margin obliquely orientated anteriorly on each sideyes.
Lateroanterior margin obtusely angled, lateral margin arcuate; Pronotal disc with transverse arcuate
carina anteriorly, with the width greater than the distance between the eyes; the carina almost straight
centrally, gently bowed laterally to iterminal point positioned along the same lateral plane as the
midpoint; Surface of pronotal disc completely granulose, larger more transversely ovaline granules
closely arranged anteriorly, becoming smaller, circular and spaced out posteriorly; somewadutace
microsculpture in the extreme posterior and central portion of disc; Lateral declivity with fovea;
surface of lateral and anterior declivity completely granulose with some alutaceous microsculptu
towards the anterior margirklytra: carinate basallyglytral striae shallow with very indistinct
punctures. Interstriae rugose with alutaceous microsculpture throughout; epipleural carina well
developed, extending twihirds the length of the elytr®ygidium: transverse, fully margined, with

fine ovaline pinctures throughoutventrites: covered in reddish brown pubescence; metasternum

with long welldeveloped sulcus; the first sternite heavily punctured with pubesdesg®.protibia
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guadridentate, the fourth and most posterior tooth weakly developed; aresanetatibia with a
smooth apical margin. Tarsomsn&ith reddisHbrown pubescence.

Length: male 2333mm; female 280mm.
Variation : in smaller males, the cephalic horn is reduceal short point to the anterior of the clypeal
carina and the pronotal carina is reduced to a gently arcuate carina.

Other material examined( 341 I | 2 2

BURUNDI: [no precies locality], von Langer@teinkeller ¢ I Z MHBBJUMBURA MAIRIE: environ deBujumbura

(3°230 S29°226 E iv.1990, H. Bomans (L MHNL); BURURI: Bururi (3°570 S29°376 E xi . 1937, A. Lest
MRAC; 11 TMS@®PpmHO S EY i xi i . 19 5dB; 21 1 IMRAC); GITEGA: Kitega [=Gitega]
(3A456S, 30A1GOEpudiIPMDEY, IKitega [=Gitega] (3A456S, 30A1C
PMOC); NGOZI: Ngozi (2°540 S2°4% E (211 Z S KR2)540 S2%°4P E | v. 1970 Ndodi 2°5M6G) ;

29°49% E 25.xi.1970, M. Galant {1 MHNL); Ngozi (2°540 S29°496 f 28.xi.1970, M. Galant (1 1I MHNL); Ngozi

(2°546 40 E, 3. xii . 1917 Q(MHNLY, INgoZ (PBNG S29°490 E 3.xii.1970, M. Galantdl I MHNL);

Ngozi (2°540 4B E, v. 1971 RWANDAPKMG2O CITY : Kigali (1°580 S30°060 K iii.1973,V. Allard

( 311l PMOC); SOUTHERN Nyanza (2°216 S29°450 § 13.xii.1932, L. Burgeon (1 MRAC); TANZANIA :

KAGERA: Bukoba(1°206 S31°49% E, i . 1913 ( 3l MTDE BUKdBg (°200I S31UD% E 15.i.1922, N.C.E.

Miller (211 BMNH) ; (12038180 E, Gudowi us (11 ZMHB) ;°0%KB1§370nky ul wa , 1
26.iii.2010,P. Darge (L MHNL); KIGOMA: Mkuyu (5°306 29°516 Eii.1966, Japanes Primate Research Expedifibn (

NMK); Uha [=Kibondo](3°316 S30°430 E, Xx. 1912 MANYARA:NMHWBU)(3°516 S35°330 E(1l IRSNB);

Giting, Mount Hanang1964m @°246 S 5°258 F 21-24.v.2012R. Smith & H. Takano ¢ I | 1 B MN Mqunt Hanang,

versant sud, 230R2400m(4°280 B5°246 E293 0. v. 1957 fibniie AMBARSHUE E 6.xii.1911, E. Obstl( |l

1 MTD; 11 M NHWOROGOROQO Nguru Mountaing6°066 S37°306 EHoltz (1 ZMHB); Njia Panda,Udzungwa

Mountains National Park 970m 7 A4 76 S, , 264A50&@B) 1, R. Smith & NiaPanlemkano (1
Udzungwa MountaindNational Park 970m 7 A 4 7306SA, 5,@%30.xi.2010, R. Smith & H. Takanol(1 B MNIH

NMPC); Nongwe, Ukaguru Mountains, 150016f28 S, 4@ B3A2913, local collectofll B MNMWANZA : Geita

Forest, 1230m (B 5 6 S°060 B 24.x.2011, P. Darge I3l 11 MHNL); Ukerewe Island(2°0685, 33°050 E Father

Conrads {I NMK); SINGIDA: Sarandd5°4385, 34°5% E) 4. i i . 1918, G. D. H. Carpenter (11

Diagnosis this species is superficially similar in appearanceCtosatyrus but can easily be
distinguished by the shape of the anterior clypeal edge which is arcu@tesatyrus but clearly
angled inC. spectabilisThe cephalic horn df. satyruds laterally flattened and bificate whilst ¢
spectabilis the horn is shorand pointed. The females of these two species are very similaneout
central tubercle on the clypeal carina is elevated much high€r satyrus As these species are
distributed allopatrically, there is unlikely to be any confusion in specimens witemance.

Biology: this species is uncommon in collections and is found in open woodland and grassland
habitats. The author dug a male and a female from underneath cattle dung at the foothills of Mount
Hanang in Tanzania, in an open area of grassladdaamland. Aside from this, no other information

is available on their natural histor$pecimens have beeaught between October and June.

Distribution (PI. 11: fig. 8) Tanzania, Burundi, Rwanda

12. Catharsius satyruKolbe, 1893

(PI. 15 figs. 1-8; PI. 30: fig. 12
Catharsius satyruKolbe, 1893: 137; Ferreird960a: 39; Ferreira, 1967: 249.
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Type locality: i GG @ bl g=Konde Region, Tanzania]

Name bearing type 4 synt ylple)s i(r2 | Ib kB to preserve the stability of
nomenclature by fixing the published name to a single specimen, the largest male specimen from the
series is herdesignated as théectotype

i/ / Type [orange c¢ a@G dUnnaéa/V. [blue canly lzawsdisten] ///648%2d/n d e
LECTOTYPE /CATHARSIUS / satyrus / Kolbe / det. H Takano 2015 [white card with red border;
partially handwritten] [/ /0

Redescriptiont Colour: Black; pubescence reddisfown.Male (PI. 15: figs. 1, 2, 5)Head: anterior
clypeal edge uevenly arcuate, rounded laterally and slightly emarginate centrally; clypeal margin
continuous; clypeal surface granulose except for some transverse rugulae centrally between the
cephalic horn and the anterior margin; Genal edge rounded and obtusely anghete covered with
ovaline granules; wure well defined to base of incomplete carina; A laterally flattened, basally
truncate and apically bificate cephalic horn positioned anteriorly, very near the anterior margin; horn
slanted forward in lateral we Pronotum: anterior margin obliquely orientated anteriorly on each
side of eyes. Margin emarginate centrally. Lateroanterior margin obtusely angled, lateral margin
arcuate; Pronotal disc with a triangular carina anteriorly; the carina with a eaigathr projection

one third of the way along the midline on each side; carina intermittently sinuous, the total length no
wider than the widest point of the pronotum; Surface of pronotal disc covered with circular granules
and alutaceous microsculpturecept for the extreme anterior portions where the granules are larger
and more diamondhaped; lateral declivity with fovea, the surface granulose with alutaceous
microsculpture in between; anterior declivity completely granulose, the circular granuiag tuore
transversely ovaline centrally andth alutaceous microsculptur&lytra: carinate basally; elytral
striae shallow with very indistinct punctures. Interstriae rugose with alutaceous microsculpture
throughout; epipleural carina waleveloped, ebending twethirds the length of the elytr®ygidium:
transverse, fully margined, with fine ovaline punctures throughdentrites: covered in reddish
brown pubescence; metasternum with long \delleloped sulcus; the first sternite heavily punctured
with pubescencé.egs protibia quadridentate, the fourth and most posterior tooth weakly developed;
mesa and metatibia with an undulating apical margin; Tarsom&igh reddiskbrown pubescence.
Aedeagus(PI. 15: fig. 7) parameres almost as long as phalk#bcurved laterally and pointed at
apex. Endophallus with largemella copulatrixin medial regior(PI. 30: fig. 12)

Female(PI. 15: figs. 3, 4, 6)Head: anterior clypeal edge evendycuate; clypeal margin continuous;
clypeal surface with transvergefugulate turning more granulose towards the clypeogenal suture;
Genal edge rounded and obtusely angled, surface covered with diatmapetl granules becoming
finer towards the eye<lypeogenal suture to base of clypeal carina; clypeal carina raised and

tridentate, the central point being positioned slightly to the posterior of and higimethin tubercles

102



on either side.Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin obtusely angled, lateral maagruate; Pronotal disc with transverse arcuate
carina anteriorly, with the width greater than the distance between the eyes; the carina almost straight
centrally, gently bowed laterally to its terminal point positioned along the same lateral plane as the
midpoint; Surface of pronotal disc completely granulose, larger more transversely ovaline granules
closely arranged anteriorly, becoming smaller, circular and spaced out posteriorly; some alutaceous
microsculpture in the extreme posterior and central portib disc; Lateral declivity with fovea;
surface of lateral and anterior declivity completely granulose with some alutaceous microsculptu
towards the anterior margirklytra: carinate basally; elytral striae shallow with very indistinct
punctures. Intetsae rugose with alutaceous microsculpture throughout; epipleural carina well
developed, extending twihirds the length of the elytr&ygidium: transverse, fully margined, with

fine ovaline punctures throughoufentrites: covered in reddish brown pulsence; metasternum

with long weltdeveloped sulcus; the first sternite heavily punctured with pubesdesg®.protibia
guadridentate, the fourth and most posterior tooth weakly developed: armebanetatibia with a

smooth apical margin. Tarsomsreith reddishbrown pubescence.

L ength: male 2334mm; female 283mm.

Variation : in smaller males, the cephalic horn is reduced to a short point to the anterior of the clypeal
carina and the pronotal carina is reduced to a gently arcuate carina. The shapeeph#éiie horn

varies in males although it is always bificate; some individuals have horns with very arcuate sides
where the apex of the hois much wider than the base whitshels have horns with arcuate sides but

the apex is as wide as the baSgecimens from southern Malawi tend to belong to the latter where
even the biggest maleswve quite parallesided horns but as they have identical internal sac sclerites

as the typical form, this is considered as intraspecific variation.

Other material examined( 1 4 2 Il )8 2

D.R. CONGO: [no precise locality] (L IRSNB); HAUT-KATANGA : Kapiri (9°426 S 7°132 Eix.1912, Mission Agricole

(U 11 MRAC); Lubumbashi 11°4006 S 7°292 £ 20.xi13.xii.2002, T. Bouyerl PMOC); HAUT-LOMAMI : Kaluli-

Nord [=Kalule-Nord] (9°476 S26°000 E i.1934, C. Seydell{ MRAC); Mukishi (83006 S24°436 E A. Buquet (& |l

MRAC) ; Parc Nat i on al500d=26°500 FQGie5m.h%8, G.E. 8e2Witta (1MBAC); Parc National

de | 6Upemba, Kab we500s 2500 NELG.ie5.v. 1B &.6.rde Wit (1 TMSA); Parc National de

| 6Upemba, K a 21D6bS26°500 1 920.il948,9G.F. de Witte (1 as paratypeof Catharsius duciformis

Ferreira: MRAC);Par ¢ Nat i on aMubalkee 14300 8M4Hde 540 E 1-5.v.1947, G.F. de Witte (21l 1

IRSNB);Par ¢ Nat i on aMunod 890nh B1685pbOaE 31.+2.vi.1948, G.F. de Witte (1 as paratypeof

Catharsius duciformig=erreira: MRAC); LUALABA : Kapanga(8°216 S22°39% E Xx.1932, F.G. Overlagfll NMPC);
Kapanga(8°216 22°39% E ix.1933, F.G. Overlaet (3l 11 MRAC); Kapanga(8°216 22°3% E ).1934, F.G. Overlaet

@2l I MRAC); Kapanga(8°216 22°39% E 1935, Dr. Richard (I MRAC); TANGANYIKA : Baudouinville [=Kirungu]

(7°050 S 9°44@ E ?3.i.1933, Debbaudtl([ MRAC); MALAWI : [no precise locality] (R I 1I ZMHB); [no precise

locality] (41 I NHRS); CENTRAL: Misuku Hills (406 S33°330 f iv.1993, C. Dudley Il 1 MHNL); Ntchisi

(13°226 S33°550 E P0-30.i.1998, Mracek (L PMOC); Ntchisi(13°226 S33°550 E 26.i.1998, Bacovsky ({1 PMOC);

Ntchisi Forest Reservfl3°2 2 6 S016 B6.xii.1974, H.R. Frijen (L RMNH); NORTHERN Jembya Forest Reserve

(10°086 S33°276 E %i.1989, C. Dudley (1 PMOC) ; Mi suku Hills (9A40063,JIMCBA336E),
Mzuzu (11°276 34°016 E 3.ii.1978, RJocqué(ll MRAC); Nkhata Bay(11°376 3418 F, 1. xi i . 1994, M. Ch
JLMC); Viphya Forest Reservil2°076 S33°430 E %ii.1981, C. Dudley 1l PMOC); SOUTHERN Bvumbwe(15°560 S,

35°056 E P1.iii.1971, GowingScopes (R I BMNH); Bvumbwe (15°5606 S35°050 E Xi.1972, GowingScopes (P |
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BMNH); Bvumbwe Research Statioh$560 S35°050 E , 20. xi .1972, G . JANC); Bweri 608D Ss,s z a

B4 E, 14. xi. 1972, Gl BANCBManja [eNuiasied(Z6®16 (S3°B1b E A7.xii.1912, S.A. Neave
(1l BMNH); Mlanje [=Mulanje] (16°016 S35°316 E 21.i.1913, S.A. Neave [1BMNH); Mlanje [=Mulanje] (16°016 S,
35°316 E $.i.1913, S.A. Neavégll BMNH); Mlanje [=Mulanje] (16°016 S35°316 E 17.ii.1913, S.A. Neave (11l
BMNH); Mlanje [=Mulanje] (16°016 S35°316 E 118.ii.1913, S.A. Neave (1 BMNH); Mlanje [=Mulanje] (16°016 S,
35°316 E §.v.1913, S.A. Neave (1BMNH); Mlanje [=Mulanje](16°016 35°310 E }.xii.1913, S.A. Neave (1 BMNH);
Mlanje [=Mulanje] (16°016 S35°316 E P1.xii.1913, S.A. Neave [1 BMNH); Mlanje [=Mulanje] (16°016 S35°310 E )
20.i.1914, S.A. Neave (2] BMNH); Mlanje [=Mulanje] (16°016 S35°310 E 4.ii.1914, S.A. Neave (21 11 BMNH);
Mlanje [=Mulanje] (16°016 S35°316 E b.i.1914, S.A. Neave (21 BMNH); Mlanje [=Mulanje] (16°016 S35°316 E )
16.ii.1914, S.A. Neave (1 BMNH); Mlanje [=Mulanje] (16°016 S35°310 E 24.ii.1914, S.A. Neave (1BMNH); Mlanje
[=Mulanje] (16°016 35°310 E 27.ii.1914, S.A. Neave (1 BMNH); Mulanje (16°016 S35°316 E(lI BMNH); Mulanje
(16°016 S35°316 E B.A. Neave (2 | BMNH); Zomba (15°230 S35°196 E A. Whyte (1 11 BMNH); Zomba, 2000
3000ft. (15°230 B5°196 E ix.1893, A. Whyte (L BMNH); MOZAMBIQUE : NyassaF.A.A. Simons(1l 11 BMNH);
ZAMBEZIA : E of Mount Chiperone, Valley of Kola River, 15Q000ft. (16°299 S35°460 E Y.iv.1913, S.A. Neave (1
BMNH); TANZANIA : IRINGA: Kidugala(9°086 S 4A 33) @IEI ZMHB); Idetero, 1793m (820 S 5°01& & 7.ii.2013,
P. Darge (1# I 71 I MHNL); MBEYA: KondeUnyika, i.1900, Fulleborne2( I 1I ZMHB; 1 BMNH); Conde
[=Konde] ©°296 S 3°53BE (Ul MTD); Langenburg [=Lumbira](9°356 S 4°09@ E (LI ZMHB); Manow (9160 S,
33°476 E(1 RMNH); Manow (9160 S 3°47@ K5Il | ZMHB); Manow (9160 S 3°478 E(1I NMPC); Manow (9160 S,
33°476 E@I I 21 | MTD); Manow (9160 S 3°47@E (2l 111l ZSM; 3l I NMB); MasseweKivira Fluss (925 S,
33°370 E 25.xi.1899, Gotze (B 11 ZMHB; 3l I ZSM; 1l IRSNB); Rutenganio (216 S 3°37@E (1l ZMHB);

RUKWA: Msamwia [=Msambia]8°246 S 1°52® E Fromm @Il || ZMHB); Mbizi Forest, Sumbawanga, 123@h A5 46 S,

31A416E), x.2013, | o REVUMA: Kigdnserat b ® A 4(8151S , @INBRBHAR); 4kdg@hkera

(11

(10A4806S,4 BISHRS)AKodhyera( 1 0 A486 S ,(2l BB ARSNB);Ejgonseral 1 0 A486 S,(l 35A0406E)

RMNH); Kigonsera( 1 0 A4 8 6 S, P.C3 Baftlo(#Ball BB) | ZSM); Kigonsera, 1949, Hartl (14l 11 | NMB);
Kigonsera, 1950, Hartl {1 NMB); Kigonsera, i.1950, Hartl 211 11 | NMB); Kigonsera, 1952, Hartl {51l 61 | NMB);
Kigonsera, 1959, Hartl (1 NMB); Kigonsera, 1960, Hartl {1 NMB); Lac Rukwa( 8 A2 0 6 S ,, i.1848, Al1.Beédo)
(' 1 RSNB) ; Perami ho ( 10IAI31B @BM); SGGed BWEHEQ400 S1, BUBIS Y. 1933, R.F.
Johnstone (L. BMNH); near Songea(10°%406 S, 398 B ¥#13.xii.1997, K. Werner & R. Lizlerd Il 1 PMOC);

ZAMBIA :CENTRALMayukuyuku, Kafue National -P6xi2R13, R1ISMBhpHNnTakahod A556 S,

& D. Oram (MwantBIVBNAD) 7.6 S ,, 173.20802F0 Klife)tiy | P MOC) .

Diagnosis see undelC. gectabilis These two species can easily be separated by the shape of the

anterior clypeal edge which is arcuatedn satyrus. The females are similar in appearance but the

central tubercle on the clypeal carina is elevated much high€r satyrus As these species are
distributed allopatrically, there is unlikely to be any confusion in specimens with provenance.

Biology: the distribution of this species is centred aroundQbetral Zambezian Miombo woodland

habitatand although the dung preference is unknown, the author collected one individual in a human

dungbaited pitfall trap in Kafue National Park, Zambia. Othezcimens with collecting data show
that this species is attracted to lighpecimens have beeaught between September and June.

Distribution (PI. 15: fig. 8) Zambia, D.R. Cong, Tanzania, Malawi, Mozambique.

13. Catharsius hertliFerreira, 1964

(PI. 13: figs. 1-8; PI. 30: fig. 13
Catharsius hertlFerreira, 1964: 3

Typelocalty: A Deut sch Ost Afrikabo

Name-bearing type: Hol otype I in MTD:

i/ Deut sch Ost / Afrika [blue card] !/ D. O. Afr

Coll. C. Felsche / Kauf 20, 1918 [blue card] // Staatl. Museum flr / Tierkunde Dresden // Senckenberg
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Natur- / hist. Sammlungen / Dresden, Museum / fir Tierkd e ( MT D) [/ HOLOTI PO,
hertli [/ n.sp. [/ M. C.FERREI RA, 1964 [pink paper;

Redescriptiont Colour: Black; pubescence reddisfown.Male (PI. 13: figs. 1, 2, 5)Head: anterior

clypeal arcuate, clypeal margin continuous; chlpsurface granulose except for some transverse
rugulae centrally between the cephalic horn and the anterior margin; Genal edge rounded and obtusely
angled, surface covered with ovaline granules disappearing towards theutyeswell defined to

base ofincomplete carina; A short, laterally flattened, rectangular cephalic horn positioned anteriorly,
very near the anterior margin; horn arcuate in dorsal view sdenated forward in lateral view.
Pronotum: anterior margin obliquely orientated anteriorly on each side of eyes. Lateroanterior
margin right angled, lateral margin arcuate; Pronotal disc with a triangular carina anteriorly; carina
weakly sinuous the total length no wider than the widest poititteopronotum; Surface of pronotal

disc completely granulose, with some larger and more diassloaped granules anteriorly, becoming
more circular posteriorly; some alutaceous microsculpture centrally and posteriorly; lateral declivity
with fovea, the surfee of lateral and anterior declivities completely granulose with some alutaceous
microsculpture. Elytra: carinate basally; elytral striae shallow with very indistinct punctures.
Interstriae rugose with alutaceous microsculpture throughout; epipleurab casttdeveloped,
extending twethirdsthe length of the elytrdRygidium: transverse, fully margined, with fine ovaline
punctures throughouYentrites: covered in reddish brown pubescence; metasternum with long well
developed sulcus; the first sternitealvily punctured with pubescendeegs protibia tridentate

mesa and metatibia with an undulating apical margiersomeres with reddidbrown pubescence;
Aedeagus(Pl. 13: fig. 7) parameres almost as long as phallopaseved laterally and pointed at

apex. Endophallus with largemella copulatrixin medial regior(PI. 30: fig. 13)

Female (Pl. 13: 3, 4, 6) Head: anterior clypeal edgarcuate with slight emargination centrally;
clypeal margin continuous; clypeal surface with transversely rugulategumore granulose towards

the clypeogenal suture; Genal edge rounded and obtusely angled, surface covered with ovaline
granules disappearing towards the ey&lgpeogenal suture to base of clypeal carina; clypeal carina
raised and tridentate, the centpaiint being positioned slightly to the posterior of and much higher
than the tubercles on either sid&onotum: anterior margin obliquely orientated anteriorly on each
side of eyes. Lateroanterior margin right angled, lateral margin arcuate; Pronotaitklis@ansverse

carina anteriorly, with the width as wide as the head; the carina almost straight centrally and slightly
emarginate, gently bowed laterally to its terminal point positioned along the same lateral plane as the
midpoint; Surface of pronotalisc completely granulose, larger more transversely ovaline granules
closely arranged anteriorly, becoming smaller, circular and spaced out posteriorly; some alutaceous
microsculpture in the extreme posterior and central portion of disc; Lateral deelitfityfovea;

surface of lateral and anterior declivity completely granulose with @dotss microsculpture

throughout.Elytra: carinate basally; elytral striae shallow with very indistinct punctures. Interstriae
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rugose with alutaceous microsculpture thraugh epipleural carina weteveloped, extending two
thirds the length of the elytr&ygidium: transverse, fully margined, with fine ovaline punctures
throughout;Ventrites: covered in reddish brown pubescence; metasternum with longlexsloped
sulcus; the first sternite heavily punctured with pubescenags protibia tridentatemesa and
metatiba with a smooth apical margirgrsomeres witheddishbrown pubescence.

Length: male 2429mm; female 228mm.
Variation: in smaller males, the clypeal rgar is emarginate centrally and the cephalic horn is
reduced to a short point just to the anterior of the clypeal carina.

Other material examined( 2 31 I | 25

TANZANIA : [no precise locality] (I paratype MTD); MOROGORQ Itumba 6°206 S, 008 E(A BMNH); ltumba

(6°206 S, OOBEWev.AN. Wood (2 I |1 BMNH) ; Mah e n &416 SV343®E(1h iZMHB); KMahenge
Mountains(8°416 S6°438E) , v. 1993, R.MO@Bkate Ngtri Mointains, 17596 (A036 S, 37 A296
v.2011, R. Smith & HTakano (8 | B M NMi2imu, Udzungwa Mountainslational Park 850m ( 7A486S, 3
11.iv. 2011, R. Smii it h BMNMHHL NWRCK Bwaohiarfa,lUdzurywa Mountaimdational Park

1350m( 7 A4 96 S, 153vR0 5, R.6SEith & H. Takand. (I 1 15 B MNNgurbMp wa p wa , Rohtbeck (211
ZMHB); Njia PandalJdzungwa Mountain®ational Park970m {7 A4 7 6 S, , 12B/AR@M B B.)Smith & H. Takano

@6l'1'35 BMNH): Sali Forest, MaGéesge3&AwDN R ImiResHIakado/(in (8

BMNH); UdzungwaGebirge 1450m(7 A4 06 S, , NMissidnarNéulie)g 2 | I | ZMHB); Udzungwa Mountains

National Park T A4 06 S, ), 1®.8iR®9, 8.E Moreno (1 1l JLMELs)agara (11 MTID) MT D)s;egua
TANGA: Usambard 5 A07 6 S,(1 B 8IABRIMsE)mb ar a ( 5 AMonrdads(ll ZMHBB 2 6 E)

Notes the holotypespecimenis a minor male with poorly developed cephalic armature. This may
have led to confusions between this speciesCarghtyrus

Diagnosis this species is imilar in appearance tdhe largerC. satyrus but the rightangled
lateroanterior pronotal margin and thddentate protibia oC. hertli will distinguish both the males
and females of the two species. The two speciesliangbutedallopatrically and ee unlikely to be
found together despite their distributional ranges being very close.

Biology: this species is rare in collections appears to be restricted to the forests of the Eastern Arc
Mountains in Tanzania. The author has collected this spitiesttle dung baited pitfall traps and
under elephant dung in riverine forest at the foothills of the Udzungwa Mountains in Taazaméll
asatlight. Specimens have beeaught between December and May.

Distribution (PI. 13: fig. 8) Tanzania.

14. Catharsius adamastoGillet, 1932

(PI. 14 figs. 1-8; Pl. 30: fig. 14
Catharsius adamastdgillet, 1932: 323; Ferreira, 1960a: 10.

Typelocalty: A Mont K®ni ao
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Name-bearing type 2 syntlypdasn (hRtENtBpreserve the stability of nomenclature

by fixing the published name to a single specimen, the male specimen ideSggrated as the

lectotype

A/ / TYPE [pink card wAfrt/mOrientl Angl. K (Aluaud) ghandritten)/ Keni &
Catharsius / adamastor / Gillet / J.J.E. Gillet det. [partially handwritten] // J.J.E. Gillet det., vend.: /
Catharsius / adamastor Gillet / R.M.H.N. Belg. 10.640 [partially handwrittehEGTOTYPE /
CATHARSIUS / adamastor / Gillet / det. H Takano 2(White card with red border; partially
handwritten] [/ /20

Redescriptiont Colour: Black; pubescence reddisfown.Male (PI. 14: figs. 1, 2, 5)Head: anterior

clypeal edge unevenly arcuate, rounded laterally and concave centrally; clypeal margin cagntinuous
clypeal surface rugulate anteriorly, turning more granulose towards the clypeogenal suture. Genal
edge rounded and obtusely angled, surface covered evenly withliseadganules turning more
ovaline posteriorly; the genal margin with a distinct emaxtiim at the clypeogenal suture. In dorsal
view, the lateral sides of genae paraflicled. Clypeogenalusure well defined to base of an
incomplete clypeal carina. A laterally flattened, narrow, paraltdd and apically pointed cephalic

horn positionedanteriorly on clypeus; horsglanted forward in lateral viewPronotum: anterior
margin continuous, obliquely orientated anteriorly on each side of eyes. Margin weakly emarginate
centrally. Lateroanterior margin obtusely angled, lateral margin arduateotal disc with an angular
transverse carina anteriorly, slightly emarginate medially; carina very slightly arcuate centrally with
an obtuse angle between the midline and termination point. Surface of pronotal disc covered in
circular granules, with ataceous microsculpture in between the granules on the posterior portion;
lateral declivity with fovea; lateral portion of anterior declivity with a narrow smooth region
extending from just under the carina to the lateroanterior margin; anti@ivity completely
granuloseElytra: carinate basally; basal portion of elytra with some fine alutaceous microsculpture
and slight rugosity; elytral striae with evenly spaced punctures encroaching on intervals; Interstriae
with some alutaceous microsculpture aneem punctures throughout; epipleural carina well
developed, extendingalf of the length of the elytr&ygidium: transverse, fully margined, with fine
ovaline punctures throughoentrites: covered in thick yellowish brown pubescence; metasternum
with long weltdeveloped sulcus; the first sternite heavily punctured with pubesdesg®.protibia
tridentate; mesaand metatibia with an undulating apical margin. Tarsomavith reddisFbrown
pubescencededeagus(Pl. 14: fig. 7) parameres almost as loag phallobasecurved laterally and
pointed at apex. Endophallus with latgeella copulatrixin medial regior(Pl. 30: fig. 14)

Female (PIl. 14: figs. 3, 4, 6)Head: anterior clypeal edganevenly arcuate, rounded laterally and
concave centrally; clypéanargin continuous; clypeal surface with short transverse rugulae, turning
more granulose towards the clypeogenal suture. Genal edge rounded and acutely angled, surface

covered with ovaline granules arranged circularly from a point along the lateropostége, turning
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finer posteriorly; the genal margin with an emargination at the clypeogenal tiypeogenal suture

to base of clypeal carina; clypeal carina raised and tridentate, the central tubercle being positioned
slightly to the posterior of and higheratt the tubercles on either sid&ronotum: anterior margin
obliquely orientated anteriorlyon each side of eyes. Margin weakly emarginate centrally.
Lateroanterior margin obtusely angled, lateral margin arcuate. Pronotal disc with a short, slightly
arcuate transverse carina anteriorly, interrupted medially; carina length shorter than thee distanc
between the eyes; surface of pronotal disc covered in circular granules, becoming more spaced out
towards the posterior margin; some alutaceous microsculpture throughout the disc. Lateral declivity
with fovea and surface completely granulose. Anterioclidiey completely granuloseElytra:

carinate basally; basal portion of elytra with some fine alutaceous microsculpture and slight rugosity;
elytral striae with evenly spaced punctures encroaching on intervals; Interstriae with some alutaceous
microsculpture and deep punctures throughout; epipleural carinadeetloped, extendingalf of

the length of the elytrdRygidium: transverse, fully margined, with fine ovaline punctures throughout
Ventrites: covered in thick yellowish brown pubescence; metastermvith long welldeveloped

sulcus; the first sternite heavily punctured with pubescebegs protibia tridentate; mesaand

metatibia with an undulating apical margin. Tarsoraevieh reddisHbrown pubescence.

Length: male 2125mm; female 2@5mm.
Vari ation: in smaller males, the cephalic horn is reduced to a and the pronotal carina is reduced to an

arcuate carina without any distinct angles. In smaller females, the tridentate clypeal carina is reduced.

Other material examined( 521 01 | % 4

ETHIOPIA : [no precise locality] 191Q G. Kristenser(1l | RS NdBprecise locality] 1914, SchabelitZ 1 NMB);

OROMIA: Awash National Parkyii-vi i i . 1971, G. de Rwasly Blatienal tPark( 1000m, NLM B ) ;
15.viii.1971, R.O.S. Clarkel(l | 1 MRAC) ; BEGoiom6 SES5 6 N,, 222\02818, 1. MENT (I OUMNH) ;

76km SHagere Mariam( 4 A5 9 6 N,, 8.aB¥81I.MartiE)(1 | OUMNH); Irgalem [=Yirga Alem]- Kibre Mengist
(6A1906N,, iviA®3A KO\WWeknpr (L P MOayello [=Yabelo] 8°5 4 6 N, 6 B 8.50046 K. Werner 1]

MHNL); 35km SWYabelo( 4 A4 9 6 N,, 9-108.2023] IoMaRiT (L | | 1 OUMNIKmWYabel o, 1750m (4A5
38A0306E), 6.v.2008, S1l  NHa verhakmma &SOUHHERIS WATGNS) IRATIOMALITIES

AND PEOPLES Arba Minch( 6 A0 2 6 N,, ix.2397IAG. 8dRB)gemontl( MRAC) ; A(BAS®8MONCh40A0706E
1972, H.Rupp@ MRAC); Arba Minch (6A02daN,PMOCA33®HBKM S(HADPGH,a Wer
37 A3,3vA®3, K. Werner (L P MOMayaguo[=Mareqw] ( 7 A5 8 6 N ) (113 SM\BHBRBBRAY : Tigray, 1850,

Schi mpekr KNMHBSOMALI: Aware (8A156N, 44A0906E)1|l 1BMNKENYAS55, E. J.
ISIOLO: Meru National Park, Leopard Rock Swamp/Bisanandi Plains, cZ@0& (0146 N 8°138 F 14-15.xi.1975, C.F.

Dewhurst (1 SANC);KITUI: | kut ha ( 2A04%4dd,ZNMBBAKkudBa (2 AQIADEWer®BMA1106E
NMPC); LAMU : Lamu @°160 $10°546 E(1I NMB); MAKUENI : Chyulu Hills £°355 S 7°508 E 2.vi.1974 (1 SANC);

Emali RangeSultan HamudZ A0 1 6 S, ,490D59Q0R, GiBEHY0 @ | N MRKn SE Sultan Hamud, Nzai Farm, ca

1300m @°036 S 7°258 E 30.v.1975, Davis & Dewhurst (1SANC); Kibwezi 2 A2 56 S, ) (131ZMHBS, &iEvezi
(2A256S,) RN BE®érE Il MNHNJo; AMtdiei (2A416S, 38AI1MBIE)RMQ@G)i;. 1991
MERU: Meru National Park, Bisanandi Plains, 70008166\, 3 8 A 13xid %5, C.F. Dewhurst I(1SANC); Meru

National Park, Leopard Rock Swamp, ca 61@12d4N, 38°12 6 E) , 2 . x Dawhulst(I7 SANC)CMeFRu .National

Park, Tana River post 96, ca 275000485, 382 3 6 E) 13. xi . 197FANC),JIUFANGADGknw NEI FFo t (1

Hall [=Muranga], ca 1200n0¢416 S, 128 ¥ 1A.v.1975, Davis & Dewhurstl[2l SANC); Makuyu( 0 A5 46 S,x-37A116 E)
xi.1989, F. Ferrero Il Il 1P MOMakuyu( 0 A5 4 6 S,, xi. PFIAR. MideHi)ll MHNL); SANKURU: 20km S

Maralal, 1825m(0°55N, 36426 E 9.vi.1975, Davis & Dewhurst {41l SANC); TAITA-TAVETA: Mbuyuni (3A246S,
37A530E), 1100m,Jddnnelld 123VININNG ua SE Y AL 86 B, i BB®A W& rdeEl)

PMOC); Lake Jipe( 3 A3 66 S,, viBoT3ADt. Béy& )l MR ATSpvp(3°000 S, 288B RS2 (1 OUMNH);

MERU: Meru National ParkQ A N3 6 3 8 A4i@1®d ) J. Krikkenl] RMNH); Meru National Park, 650n0(A N3 6

38 A1,0mE)1981, J. Krikken (1L R MN HSOMALIA : [no precise locality] Gr eenf i el d cau BMN
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HIRSHABELLE: Giohar [=Jowhaar] (A70N, 45300 F 1828.iv.1968, L. Simonetta 1 NMB); Giohar [=Jowhaar]

(2°470N, 45°300 k 21.iv.1968, L. Simonetta {1 NMB); TANZANIA : ARUSHA: 19km W Arusha, 1325m3¢226 S,

36°316 E 2.v.1975, Davis & Dewhurst {3Il 11 SANC); Karatu, 1490m3°200 S 5A 43),8Eiv.1975, Davis & Dewhurst

(40 I 41 | SANC); Karatu, 1540m3 A2 06 S, , 28.6.20410 B. Bith & H. Takand. (I | 1 B MN Eake; Ndutu
(2A5906S,),i3WA@ 116 BHNL); Lake Ndutuarea,Serengeti National Pafg A596 S, ), B BoAter1 b E
OUMNH); Lake Ndutuarea,Serengeti National Pa2 A5 9 6 S, ), 13.6i.AMA, BBster L | O U M NaHe Ndutu
area,Serengeti National Pa2 A5 9 6 S, ), 28.51890, RoF®stedl OUMNH); Lake Ndutuarea,Serengeti National

Park(2 A596 S,), 53891 R.Fasterl(I O U M Nake Ndutuarea,Serengeti National Pai2 A5 BHS\,0,1 6 E
29.iii.1991, R. Fosterl{ OUMNH); Lake Ndutuarea,Serengeti National Pa@ A5 9 6 S , ), 13.61491 1R6 ABsted (I

1l OUMNH); Lake Ndutuarea,Serengeti National Pa2 A5 96 S, ), 33.618%,1R0 Fostel (I I O U MMtblwa;

Mbu, 963m (3°3 6 S, 35A530E), 21. x.2011l,1 RBMNBtuiytCamp &°598HS 4°58@&Ek ano ( 4|
18xi4 . xi i .1994, MLI|NP&HNgas onYlolr 02 Crater (3A106S, 39A3406E),
RMNH); Serengeti National Park, Lake Ndu A 59 6 3 5,AB8.11895, P.C. Goudswaardl (1 R M N Beérengeti

National Park, Lake Ndut2(A59 6 S, ), 13.61886 P.€.Eoudswaar®{ | 3 | RMNH); Serengeti National Park,

Lake Ndutu2 A596 S, ), 18.%.7086] BE Goudswaardl { | | 10 RMNH) ; Serengeti National
Lodge( 3A016S, 113®APOH BaEewinkeR(ll I R M N$h)River near Arush®{226 S 6°518 E iv.1982, G.
Leach (1 ZSM); DODOMA: Dodoma (8100 S 5°45@ Ei.1963, E. Haaf (. NHB); KILIMANJARO : Kisangiro( 3 A3 8 8

3 7 A 3,23xR2004, R. Minetti (L P M OMIayischame [=Machame3(A38 6 S,) (2B FANBIB)EMos hi (3A216S,
37A2006E), 24.iv.194d3,NMVMIMo;sShail weyA2t69,3137A206E) NMKR. v. 196 3,
Ndarakwai, 1310m3 A0 16 S, , 5F&WABA BR.Ejnith & H. Takand.(I B MNMANYARA : Tarangire National

Park camy(3°4645, 36°016 Ei.1987, Burmeister (1 ZSM); Tarangire National Park lod¢g°46a5, 36°016 Eii.1979, E.J.

Fittkan (1 ZSM); SHINYANGA: Shinyanga(3°4088, 33°260 E 19-31.xii.1955,Dr. E. Burtt (1 B MNH) .

S,
2

Diagnosis the malemay be confused witlC. gibbicollis and C. chinai and the female witlC.
platynotusbut both sexes can easily be distinguished by the well punctured elytra intefictitae.
species is often found together with gibbicollisandC. chinaiwithin their respective ranges.

Biology: this species idound inthe East African montane forests and high elevation Ignads of

Kenya, Tanzania and Ethiopia. They are regularly attracted to light and have also been caught in
unspecifieddung baited pitfall trapsheir dung preference is unknow®pecimens have been caught
betweerMarchandDecember

Distribution (PI. 14: ig. 8). Eritrea (?), Ethiopia, Somalia, Kenya Tanzania.

15. Catharsius ulysseBoheman, 1857

(PI. 15 figs. 1-8; PIl. 30: fig. 19
Catharsius ulysseBoheman, 1857: 219; Péringué@01: 331; Ferreira, 1960a: 46.

Typelocalty: A Caffraria totabo

Name bearing type: 9 syntylple)s i(rb N briSto preserve the stability of
nomenclature by fixing the published name to a single specimen, the largest male specimen from the
series is herdesignated as thdectotype

i/l Caf fra [/l Typeall Uyssés Bim [haWdariiténpTlypus [red card with black
border] // 25 / 54 [pink paper; partially handwritten] // 5231 / E92 + [light blue paper] // NIR8

/ 000000255 // LECTOTYPE / CATHARSIUS / ulysses / Boheman / det. H Takano 2015 §atdte

with red border; partially handwritten] [/ 0
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Redescriptiont Colour: Black, pubescence reddistown. Male (PI. 15: figs: 1, 2, 5)Head: anterior

clypeal edge unevenly arcuate, rounded laterally and very slightly concave centrally; clypeal margin
continuous; clypeal surface with transverse rugulae centrally turning more granulose towards the
edges; Genal edge rounded and obtusely angled, the posterior lateral margin almossig@a|ldle
surface covered evenly with ovaline granules becominge imalistinct towards the eyes; clypeogenal
suture well defined to base of cephalic horn; cephalic horn stout and straight, wide on basal third with
edges converging evenly; horn gently slantingverd in lateral viewPronotum: anterior margin
continuous obliquely orientated anteriorly on each side of eyes. Lateroanterior margin almost at right
angles, lateral margin arcuate. Pronotal disc with an interrupted transverse carina anteriorly with four
short projections along the same plane; the two centogggiions placed either side of the midline

with an angular concavity in between. Either side of the central projections are two lateral projections,
one on each side, linked to the central projections by a deeper rounded concavity. The lateral portion
of the carina arcuate, terminating well before the lateral margin of the pronotum; carina forms just
above the fovea in lateral view; anterior surface of pronotal disc with a posteriorlycisemar

smooth region on each side of the midline, extendingdyeas far as the lateral projection and two
thirds the distance from the carina to the posterior pronotal margin. The posterior and lateral surface
covered evenly in circular granules, the granules becoming larger towards the edge; lateral declivity
with fovea, the surface granulose with the exception of a small area surrounding the fovea; anterior
declivity completely granulose except for the extreme anterior basal region which is silptvth;

carinate basally; basal portion of elytra with fine atetaus microsculpture and slight rugosity; elytral
striae deep with inconsistent punctures indenting into the interstriae. Interstriae with irregular fine
punctures and very minimal alutaceous microsculpture; epipleural carinaeveloped, extending

half of the length of the elytraPygidium: transverse, fully margined, with fine ovaline punctures
throughout;Ventrites: covered in thick brown pubescence; metasternum with longdegtloped

sulcus; the first sternite heavily punctured with pubescebegs. protibia tridentate; mesaand
metatibia with an undulating apical margin. Tarsomeres with redd®hn pubescencéiedeagus

(Pl. 15: fig. 7) parameres almost as long as phallopa@seved laterally and pointed at apex.
Endophallus with largiamellacopulatrixin medial regior(PI. 30: fig. 15)

Female (Pl. 15: figs: 3, 4, 8) Head: anterior clypeal edge broadly arcuate with continuous clypeal
margin;clypeal surface transversely rugulate posterior portion behind clypeal carina granulose; genal
edgerounded and acutely angled, surface covered with ovaline granules becoming finer towards the
eyes;clypeogenal suture to base of clypeal carina; clypeal carina raised and tridentate, the central
tubercle being positioned slightly to the posterior of arghdii than the tubercles on either side;
Pronotum: anterior margin continuous, obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin obtusely angled, lateral margin arcuate. Pronotal disc with short transverse
carina anteriorly; carinarcuate and slightly flattening towards the edge, shorter than the distance

between the eyes; a short carina runs posteriorly along the midline from the carina. Posterior surface
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of pronotal disc with weltlefined circular granules, with a circular areaeach side of the midline
where the granules are poocdegfined; the distinct boundary between these two areas forming a
concave arc on each side of the midline, starting near the carina and terminating on the posterior
margin. The rest of the pronotabkdiis covered in granules arranged circularly towards the lateral and
anterior edges from the region of poedgfined granules. Lateral declivity with fovea and surface
completely granulose. Anterior declivity completely granuldSkytra: carinate basafl only the
extreme basal portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral striae
deep with weak puncturebterstriae smooth with weipaced fine punctures; epipleural carina well
developed, extending twihiirds of thelength of the elytraPygidium: transverse, fully margined,

with fine ovaline punctures throughoMentrites: covered in thick brown pubescence; metasternum
with long welldeveloped sulcus; the first and sixth stemnitdth long pubescencd;egs protibia
tridentate; mesaand metatibia with a weakly undulating apical margin. Tarsenesith reddish

brown pubescence.

Length: male 1827mm; female 1.25mm.
Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the
pronotal carina is reduced tosanoth arcuate carina without projections. In smaller females, the

tridentate clypeal carina is reduced.

Other material examined(1 1 7 I II'l1 11)1 5

BOTSWANA: CENTRAL: Mahalapye 23°060 26°500 k 21.iii.1979, A.M. Camerith (L. TMSA); between Francistown

and Makadikadi Lake20°546 26°416 E(1I TMSA); NAMIBIA : Herero, Lilb e r t ZMHRBR)] ERONGQ 33mi. ENE

Omaruru(2 1 A15 6 S ), 10118.iX1972 &dtithern African Expeditiofill B M N @ndongantje, 12mi. SE Omaruru

(21°3260 S, 04A Y5 iiX1958 (1 TMSA); KHOMAS: Hoffnung, 1850m(2 2 A3 2 6 S,), 5.111934,1K2 Fodan2{ |

BMNH); Khomashochland, Farm Hochenhei@306 S ,6°20AE 10.iii.1975, Endrodyyounga (1 1 TMSA);
Khomashochland, Farm Hochenhei2805 S 6°204 K 19.i.1975, Endrédyounga (1 TMSA); Khomashochland, Farm

Wissenfels 23°206 S 6°254 E 8.ii.1975, Endrdodyyounga (1 TMSA); LichtensteirSud @2°466 S16°590 E 10.ii.1959,

Niethammer (R I 1I NMB); Mecklenburg(22°106 S1,/°39% E iv.1977, E. Temesvary {3l 71 | ZSM); Namibgrens

Farm, 1820m(23°376 S16°140 E 4-5.ii.2010, R. Miller (1 TMSA); 4km NE Nauchas2@°376 S16°200 E 6.ii.1974,

Davis & Kirsten (1 SANC), 30km N Rehoboth23°036 S 7°054 E 13.ii.1974, Davis & Kirsten (L. SANC); Windhoek
(22A3406S)) (U1 7IARSINWiEEhgek(2 2 A3 46 S ) (11117 ANMRG; Bvindhoek 2 2 A3 46 S ), ii.1997A0 4 6 E
(11 P MOWihdhoek(2 2 A3 4 6 S ), Drl Bukkeld(D ESM); Windhoek(2 2 A3 4 6 S ), Hartihah® (8 & E

41 1 NMB); Windhoek (2 2 A3 4 6 S ), iii.1974 GahdeE (1l ZSM); Windhoek 2 2 A3 4 6 S ), 11Li2000, £5 E

Leonard U P MOZDkm S Windhoek, Leutwein22°455 S1,7°046 Y 12.iv.1974, H.H. Aschenborn (11l SANC);

51km WWindhoek(2 2 A3 4 6 S ), 311ii6l9V3, DaviE & Soruttonl] MNHN) ; Wi ndhoek Airport (2:
6.iv.1993, M. Uhlig 2l I 4 | 1ZMHB); KUNENE: Fransfontein (203 6 57016 ] 14.v.1948, C. Koch (41 NMB);
25km NOutjo (1 9 A5 BOAD,Q HIH.1974, Davis & Kesten (Ul 21 | SANCII MNHN) ;2 ®AO G ®S,), 16
10.ii.1979, V.B. Whitehead {1 S A MONAHEKE: Gobabis(2 2 A27 6 S,) (111 g9\p; 8Goabis(2 2 A276 S,
18 A5,8@vEL973, B.E. Frey 211 31 | NMB); Gobabis2 2 A2 7 55,8 &iE1981, V.B. Whiteheadl S AMC) ;
Gobabis2 2 A27 6 S ), 29L10R WA EINMB); 1 6 k m SW of Gobabis, 965m (20A3268S,
Hielkema @I | MHPC); 32km W Gobabis22°276 S18°39% E 8.iv.1973, A.L.V. Davis (R | SANC); 30km W Witvlei

(22°250 S18°126 E 23.xii.1975, H.H. Aschenborn I(1SANC); 61km W Witveli £2°25 S1,/°546 E 8.iv.1973, A.L.V.

Davis @l SANC); OTJOZONDJUPA Abachaus, Otjiwarongo DistricR(°260 SL6°390 E ii.1953, G. Hobohm (L 3| |

ZSM); Grootfontein {9°346 S18°060 E(1ll TMSA); Grootfontein 19°346 S18°060 k 15.i.1978, W. Fourie (L TMSA);

Grootfontein 19°346 S18°060 E i.1992, Rautenstrauch (12| | ZSM; 1l 1 MHNL); 23mi. SW of Grootfontein
(19A476S,), 3.M17985SodHern African Expeditiofll B MN B3km W Grootfontein 19°346 S, 3K A5

2.iv.1974, H. Sieversl] 11 SANC); Hochfeld (21°26 S 7°51 1),E20.v.1973, R. Kluge Il 21 | SANC); Neudamm
(22A3006S),), 2401982 Svdtern African Expeditiofll B MN BRahandja(2 1 A596 S, (1l 6 MEBY E
Okahandja(2 1 A5 9 6 S,), viillL1®565\8. dHEesch (1 TMSA); 48km N Okahandja2(1°330 S16°550 E 2.i.1976,

Culligan & van der Vegte (L SANC);4 2k m NW of Osire, 1640m (20HeéekenaJl 17A0606E
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2l | MHPC); 46km SW Otavi (19660 S17°016 E 12.ii.1974, Davis & Kirsten (2 I 51 | SANC); Otjiwarongo @0°276 S,
16°400 E ii.1978, S.J. van Tonderl(8l 41 | SANC); 9km S Otjiwarongo20°336 S16°400 E 1.ii.1976, Culligan & van
der Vegte (I SANC); 16km S Otjiwarongo20°360 S16°400 E 12.ii.1974, Davis & Kirsten (L 11 SANC); 22km S
Otjiwarongo 0°390 S6°400 K 7.iv.1973, A.L.V. Davis (L. SANC); 22km S Otjiwarongd?20°396 S16°400 k 12.ii.1974,

Davis & Kirsten (1 SANC); 35km SE of Otjivar ong o, 1640m (20A416S, 16A0D E) , 18.
MHPC); SOUTH AFRICA: [no precise locality] Il I 1 1 MT [np precise locality] E. Holub (1l 1 1NMPC);

Caffraria(2l I | 1 MN H Raffraria (1l B M N E3ffraria (2 I RSNB) ; 1T rl aBV&M)aRREE STATE

Bloemfontein(2 9 A0 7 6 S ), 9.21854 M2F6 N Ee2{ | | 2 RMNH); bei Bloemfontein2 9 A076S,), F26 A126E
Neubecker (L NMPC); nearBot havi | | e ( 2 7-4.2993 BE.N. Bén6eh T 6 B)U,M Nieoen Farm,

1250m £8°156 5°000 i 29-31.xii.1997, R. Stals L 2| | SANC); 7miNTheuni ssen (28 Aingra, s, 26A42
H.H. Aschenbornill 3| | SANC1I B MNWg¢defort Dom, 1388m (2605 S 8°38& }: 19-20.ii.2012, R. Mdller (& Il

TMSA); GAUTENG: Bordeaux 2 6 A0 6 6 S,), 22ii8.980, Mhifeheadl{ S A MIOkm SE Buffelsdrift Gate

(25°166 S28°350 E 5..1974, A.L.V. Davis ZIl I SANC); MagdaliesburgZ 5A596S,) (IR 7 MIDPE Pretori
(25A456S)), WL8Dlstart GIE BMNPrtoria 2 5 A4 56 S ), xii2l86, DrdByeger (I | RSNB) ; Pretor
(25A4568S), xi2d®& Da Br&er (I TMSA); Pretoria 2 5 A456 S ), i.1®®ACLI4Dnerstrall | RSNB)
Pretoria2 5 A4 56 S (112 BVAR)4ARseoria 2 5 A4 56 S ), 1id9%a @ 6TEISA); Pretoria North 25°4165,

28°116 Ei.1917, C.J. Swierstra {11l TMSA); KWAZULU -NATAL : Natal, Dr. Martin (1 11 NMPC); LIMPOPG

BelaBela 24°496 S28°2306 E 30.xii.2007, C.J. van Niekerk I(1SANC); 60km NW Buffelsdoorn 24°5% S27°300 k

13.i.1974, L. Pitsi (b I 21 | SANC); 75km W Ellisras [=LephalaleP8°406 27°016 k 22.xi.1974, A.L.V. Davis (2 |

1l SANC); Grootpan Farm, 930m24°016 S27°060 E 12.i.1987, R. Stals {1 1l SANC); Grootpan Farm, 930m

(24°016 27°060 E 9-10.i.1988, R. Stals {1 11 SANC); Luiperstoek Farm 25°076 29°500 E 8.vii.1990, L.G. le Roux

(I SANC);Moorddrift (24A146S, 28AFRSHBOrddnbdR6, ( BEWIBAGS Dam8 A3
van Da mvMSA)11km NW Northam @ 4 A5 6 6 S,), 5.21974,1A6 & EDavis 1l 3l | SANC; 1l MNHN) ;

Nylsvley Nature Reserve24°39% S 8°42&@ k. 28.xi.1979, E. Grei (1 SANC); Pienaars River26°135 S 8°18@ kiii.1932,

G. Kobrow (I TMSA); 37km SW Rooibokraal 24°460 S26°340 k 5.i.1974, A.L.V. Davis (. SANC); Vivo,
Soutpansberg28°046 29°38 E 10.iv.2004, B. van Rooyen [1SANC); Warmbaths [=Beldela] (24°536 28°206 E

Xii.1976, G.L. Prinsloo (L SANC); MPUMALANGA: Lydenburg 2 5 A056 S,), 189 A2/AyrésEll. S AMC) ;
Lydenburgdistrict (2 5 A05 6 S,), 1806, Xeaftd @ | TMSA); Pietersburg [=Polokwane{23°54 6 S9°270 E )

23.iii.1961, A. Spies (L TMSA); Pietersburg [=Polokwane23°54 6 S9°276 E P2.iv.1961, A. Spies (1 TMSA);

NORTH WEST Bloemhof (2739 6 S ,360 E%iiA956, Zumpt (2 || NMB); BroedersputZ 6 A 4® % &), D.8.Braom

(11 S AMBBi; SW Mafeking 26°020 S25°276 E 22.v.1972, A.L.V. Davis (1 SANC); 44km SW Mafeking

(26°09 5°200 E 21-22.i.1976, Culligan & van der Vegtel(1SANC); Maquassi§=Makwassie]( 2 7 A196 S, 26 A006 E
Broom @l I B MNMaquassie [EMakwassig] 2 7 A1 9 6 S, iii.1938,A0 Bréom )(L. S A MPBofchefstroom

(26 A4306S,15i2918 0.650rihg (1 TMSA); Potchefstroon{ 2 6 A4 3 6 S, i.19827 ey GLOIE NMB);

Potchefstroonf 2 6 A 4 3 6 S,,14.i21958 (L 6N\MB)) PotchefstroonCantonment$ 2 6 A 4 3 6 S,,10.iR1DOX,CEGED E )

Hamm (1 OUMNZI2Kkm NE Stella 26°296 S24°576 E 27.i.1974, Davis & Kirsten (L SANC); 20km N Stella

(26°236 24°520 E 25.iii.1974, I.D. Temby (L SANC);Upi ngt on ( 2 8)AR193,H. Lamg(IA IVMBA)E

Vierboslaagte (22006 S ,8°01& E 27-28.iii.1976, L. Pitsi (1 SANC): Vryburg @ 6 A57 6 S,), J.MA4Bsi4 416 E

SAMC); Vryburg @ 6 A5 7 6 S ), i.1904 Al 4 4DAEMEBYbuyrg (26°570 4°446 E 27.ii.1973, Bornemissza & Temby

(1l SANC); 20km N Vryburg 26°476 24°446 ¥ 6.iv.1974, H.H. Aschenborn[1SANC); 61km SW VryburgZ7°216 S,

24°176 E 25.iii.1973, A.L.V. Davis (L SANC); 11km NE Wolmaranssta@q°080 26°040 k 24.iii.1973, A.L.V. Davis

(U SANC); NORTHERN CAPE Benfmtein Nature Reserve2§°490 S24°49 E 15.ii.2010, E. Holm (L SANC);

Dronfield Nature Reserve, 1220n28(370 S24°480 F 10-12.ii.2012, R. Muller (B I TMSA); Green Kalahari,

Olifantshoek 27°426 S 2°39@ F 20-22.iii.2017, M. Stréhle & Schaarschmidtli(4 2| | PMOC) ; Hapetewm N
(29A226 S,2.ii29%3 Bofnéniissza & Tembyl( B MNG62km SW of Hotaze{27°316 S 2°19% k 26.iii.1974,

I.D. Temby @l 1 11 SANC);Ki mber |l ey (28A446 3l I2RISANIBG)O;E)K i nRoerblaed@d3,(28 A4406 S
E. Simon (I NMPC);Ki mber | ey ( 2 8 208742ulpt (1L NMB);438kin BYW KurumanZ7°400 S 3°122 F

30.i.1976, P.D. & A.D. Stickler (1 SANC); OlifantshoeK27°560 2°446 % 27.ii.1973, Bornemissza & Tembyll(12 |

SANC); 2km SW Olifantshoek2 7 A5 8 6 S ), 2321978, A\d.E. Davis 8l I 11 SANC; 1 MN H K7xkm SW

Olifantshoek, 1150m28°116 S 2°21®@ E 24.iv.1976, Davis & Aschenborn I(1SANC); 29km SW Sishen (ZA57 6 S,
22A4406E), 30.1i0.19716,1 P3MNH SANG SMytheF&mn,i120@mZ&°530 R2°550 K ii.1992,

H. Steenkamp (51 SANC).

Diagnosis Males of this species are easily identified by the distinctive pronotal carina along which
there are four sharp protrusioff®males are very similar in appearanc€ ttelemachusp. nov., but

in C. ulyssesonly the extreme basal region of the elytra has alutaceous microsculpture and the
epipleural carina extends twhirds of the length of the elytréAs these species are distributed
allopatrically, there is unlikelyo be any confusion in specimens with provenance.

Biology: this species has a disjointed distribution in open grassland and savanna habitats at higher
elevations in southern Africa. This species has been attracted to cattle dung baited pitfall traps and to

light. Specimens have beeaught between November and August.
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Distribution (PI. 15: fig. 8) Namibia, Botswana, South Africa.

16. Catharsius telemachusp. nov.
(Pl. 16 figs. 1-8; PI. 30: fig.16

HOL OT Y P ZMHB):
i/ [/ IBfrika COates Salaamh / 0

Description: Ho | ot {Rb 46: figs. 1, 2, 5)Colour: Black, pubescence reddistown. Length:

24mm.

Head: anterior clypeal edge unevenly arcuate, rounded laterally and very slightly concave centrally;
clypeal margin continuous; clypeal surfagranulose except for some minimal transverse rugulae at
the very extreme anterior edge; Genal edge rounded and obtusely angled, the surface covered evenly
with ovaline granules becoming finer towards the eyes; clypeogenaksvell defined to base of an
incomplete clypeal carina. A laterally flattened, narrow, paraltdd and apically pointed cephalic

horn positioned anteriorly on clypeus; horn slanted forward, slightly dupeek apically in lateral

view. Pronotum: anterior margin continuous, obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin rounded, lateral margin arcuate. Pronotal disc with an angular transverse carina
anteriorly, emarginate medially with short angular projections ah eaa of the emargination;
situated two thirds of the way along carina from the midline to the edge is a second angular
projection, positioned slightly to the posterior of the medial projections, the carina in between bowed
slightly; the carina in the fidahird is bowed and terminates posteriorly to the lateral projections; the
carina is no wider than the widest point of the lateral margin in dorsal view and forms just above the
fovea in lateral view; anterior surface of pronotal disc with an ovaline tfrhmegion on each side of

the midline, extending laterally just beyond the lateral projections and at its longest nearly two thirds
the distance from the carina to the posterior pronotal margin. The posterior and lateral surface covered
evenly in circulargranules; lateral declivity with fovea; lateral portion of anterior declivity with a
smooth region extending from just under the carina to the lateroanterior margin; central portion of
anterior declivity granul ose elkyasewde asfthe distaace i M0
between the eyes extending half way up the anterior declifyyra : carinate basally; basal portion

of elytra with fine alutaceous microsculpture and slight rugosity; elytral striae deep with inconsistent
and weak puncturednterstriae with fine punctures and some alutaceous microsculpture; epipleural
carina weldeveloped, extendingalf of the length of the elytraPygidium: transverse, fully
margined, with fine ovaline punctures throughddéntrites: covered in thick brow pubescence;
metasternum with long wetleveloped sulcus; the first sternite heavily punctured with pubescence.

Legs protibia tridentate; mesaand metatibia with an undulating apical margin. Tarsomeres with
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reddishbrown pubescermc Aedeagus(Pl. 16: fig. 7} parameres almost as long as phallopeasered

laterally and pointed at apex. Endophallus with ldegeella copulatrixin medial region(PI. 30: fig.

16).

FEMALE PARATYPE (Pl. 16: figs. 3, 4, 6)Head. anterior clypeal edge broadly arcuate with
cortinuous clypeal marginglypeal surface transversely rugulate posterior portion behind clypeal
carina granulose; genal edge rounded and acutely angled, surface covered with ovaline granules
becoming finer towards the eyedypeogenal suture to base of clypeal carina; clypeal carina raised
and tridentate, the central tubercle being positioned slightly to the posterior of and haghéneh
tubercles on either sid€ronotum: anterior margin continuous, obliquely orientataateriorly on

each side of eyes. Lateroanterior margin obtusely angled, lateral margin arcuate. Margin weakly
emarginate centrally. Pronotal disc with short transverse carina anteriorly; carina arcuate, shorter than
the distance between the eyes; a véyriscarina runs posteriorly along the midline from the carina.
Posterior surface of pronotal disc with we#fined circular granules, with a circular area on each side

of the midline where the granules are podatéfined; the distinct boundary betweeresb two areas
forming a concave arc on each side of the midline, starting near the carina and terminating on the
posterior margin. The rest of the pronotal disc is covered in granules arranged circularly towards the
lateral and anterior edges from the egof poorlydefined granules. Lateral declivity with fovea and
surface completely granulose. Anterior declivity completely granulely&a : carinate basally; basal
portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral steee with
inconsistent and weak punctures. Interstriae with fine punctures and some alutaceous microsculpture;
epipleural carina wellleveloped, extendingalf of the length of the elytraPygidium: transverse,

fully margined, with fine ovaline puncturethroughout Ventrites: covered in thick brown
pubescence; metasternum with long wekdlveloped sulcus; the first and sixthernite with long
pubescencd.egs. protibia tridentate; mesand metatibia with a weakly undulating apical margin.

Tarsomeres witheddishbrown pubesence.

Length: male 1725mm; female 2@3mm.
Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the
pronotal carina is reduced to a short interrupted carina. In smaller females ddmate clypeal

carina is reduced.

PARATYPES( 561 1 | %9

KENYA : MAKUENI : Emali Range, Sultan Hamu@ A0 1 6 S, , 4300%9Q0%.GiiE940 2 I INMK); Mtito Andei
(2A416S,, xid®A WerdeE(l PMOC); 7km SE Sultan Hamud, Nzai Farm, ca 130@A086 S 7°258 &
30.v.1975, Davis & Dewhurst {3l 51 | SANC); 16km NW Sultan Hamud, Konza Ranch, ca 1300650 S 7°168 E
6.v.1975, Davis & Dewhurst 2l SANC); Tsavo West National Park, near Headquarters, 85042425 8°108
4.v.1975, Davis &ewhurst (1 SANC); MERU: Meru National Park@ A N3 6 3 8 A&.xl.BOE8) K. Stemmler (1
NMB); Meru National ParK0 A N3 6 3 8 A4x01®83,)R. Mourglia (L 11 PMOC; I NMPC); Meru National Park,
600m Q°128N, 38°126 E 13.iv.1981, J. Krikken (21  RIM); Meru National Parke50m(0 A N3 6 3 8 AIB.v.69BJ), ,
J. Krikken ( R M N M@gru National Park, campsite near post 12 (GR1®B8°136 E 1-3.xii.1975, C.F. Dewhurst (1
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SANC); Meru National Park, 17km SW Headquarters, 600m @FB8050 E 30.xi.1975, C.F. Dewhursi{ 1l SANC);

Meru National Park, Leopard Rock Swamp, posi3B2 ca 600m (1°12€N,, 38°B O E) , 14. xi . 19715,
SANC); Meru National Park, Mulika Lodgez 700 A1 306N, ,BiB1A8IL,06KEKken R M N Méru Natbnal
Park, Mulika Lodge650m(0 A N3 6 38 A1006 E) , 13 .3l Iv. R 8ENEju;National RarkiMueki Swampg

area, ca 650mD( A N338060 E 12.v.1975, Davis & DewhurstI8ll 81 | SANC); Meru National ParkMururi Swamp,
post 4846, ca 680mQ A N338°060 E 1.xii.1975, C.F. Dewhurst {111 SANC); Meru National ParkMururi Swamp,
post 4645, ca 760mQ A N338046 K 1.xii.1975, C.F. Dewhurst {1 SANC); TAITA-TAVETA: Kilaguni, Tsavo West
National Park(2 A5 46 S, I3 @idudgdéo(E)I,71 | MHNL; 6l II| MDCL); Tsavo(3°006 S, 283 )B\Vieuxgué

(21 1 MDCL); Tsavo National Park, near Mtito Andei, 850m (284338°076 E 5.i.1973, J. Krikken (1 RMNH);
MOZAMBIQUE : Nyassa (L IRSNB); CABO DELGADO: Ravia (site 1), Parque Nacional das Quirimbas, 380m
(12°406 89°2% E 2.i.2013, F. & S. Génier & M. Denjal(1FGIC); Ravia (site 1), Parque Nacional das Quirimbas, 380m
(12°400 B9°2% E 3.i.2013, F. & S. Génier (1 FGIC); Ravia (site 3), Parque Nacional das Quirimbas, 380rfd(H2S ,
39°26 E 3.i.2013, F. &S. Génier (L FGIC); Ravia (site 4), Parque Nacional das Quirimbas, 380r1Q239°27 £
3.i.2013, F. & S. Génier (1 FGIC); Ravia (site 6), Parque Nacional das Quirimbas, 380r8(6239°19% f 3.i.2013, F.

& S. Génier & M. Denja (L FGIC); Ravia(site 6), Parque Nacional das Quirimbas, 380312 B9°1% k 4.i.2013, F.

& S. Génier (1 FGIC); TANZANIA : DAR ES SALAAM: Dar es Salaarfi 6 Ad49b6 S, (an SZMbé'kBl);'LI&Il]H ) Lindi
(10A0006S,1903(2 AMTD) MQROGORO Mikumi National Park(7°19 S 7°07@& E 17.iii.1996, J. Roggeman
(I IRSNB); Ul ugur u Mount ai nsv.199 & WerdeS(ll 3PIVIOMANGARNA ;, Lukilledi (10°346 S,
38°48 0) Ell ZMHB; 1l MTD); Lukuledi (10°346 S 8°483),EL903 (3 I 31 | ZSM); Lukuledi (10°346 S 8°48 3),E
1903, Ertl (1 ZMHB); MWANZA: Nyegezi (2°36 S32°546 E B.v.1986, P.C. Goudswaardl ( RMNH); PWANI:
Ubenazomozi, 380n({6°380 S 8°108 E P7.ii.2004, R. Minetti (1 PMOC); RUVUMA: Nyassasee, Mango (1’1155,
34°476 E Sr. Fischer @ Il 21 | ZSM); ZAMBIA : CENTRAL: Chingombe(14°2535, 29°585 E(1l MRAC; 1I NMB);
LUSAKA: Lusaka(15°2365, 28°196 E 30.xii.2008 (1 JFJC).

Diagnosis this species and trmibsequenspecies have previously been confused @itlpolynices
based on the shape of the clypeal cathgolynicess a larger insect and can be distinguished by the
obtuselyangled lateroanterior margi©. telemachusp. nov. andC. thersandersp. nov. arevery
similar in appearance but mal es can easily
anterior declivity inC. telemachusp. nov.. The female is very similar@ ulyssesrom which it can

be separated by the shorter length of the epiplecarina and the greater extent of alutaceous
microsculpture at the base of the elytfes these species are distributed allopatrically, there is
unlikely to be any confusion in specimens with provenance.

Biology: this species is widely distributed in opgrassland and woodlarfthbitatsof East Africa
from Kenya to Mozambique. has beencollectedin elephant dung artthe species is readibttracted

to light. Specimens have beeaught between November and May.

Derivation nominis this species is namedfter Telemachus, son of Ulysses,figure in Greek
Mythology; in reference to the similarity, especially in the femabetyween this species artl
ulysses

Distribution (PI. 16: fig. 8) Kenya, Tanzania, Mozambique, Malawi (?), Zambia

17 Catharsiusthersandersp. nov.

(PI. 17 figs. 1-8; PI. 30: fig. 19

Catharsius polynicesensu Gillet, 190IngcKolbe): 595
Catharsius polynicesensu Ferreira, 1960adcKolbe): 33.

HOLOTYPE I ( BMNH)
i/ / Entebbe, Uganda. 10286 66.J./ 0ackson) [/ Bri
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Description: Ho | ot yRAb 47: figs. 1, 2, 5)Colour: Black, pubescence reddistown. Length:

24mm.

Head: anterior clypeal edge unevenly arcuate, rounded laterally and very slightly concave centrally;
clypeal margin continuous; clypesiirface granulose except for some minimal transverse rugulae at
the very extreme anterior edge; Genal edge rounded and obtusely angled, the surface covered evenly
with ovaline granules becoming finer towards the eyes; clypeogenaksvell defined to basof an
incomplete clypeal carina. A laterally flattened, narrow, paraltdd and apically pointed cephalic

horn positioned anteriorly on clypeus; horn slanted forward, slightly duvaek apically in lateral

view. Pronotum: anterior margin continuous, obliquely orientated anteriorly on each side of eyes.
Margin weakly emarginate centrally. Lateroanterior margin rounded, lateral margin arcuate. Pronotal
disc with an angular transverse carina anteriorly, emarginate medigil\siort angular projections

at each end of the emargination; situated two thirds of the way along carina from the midline to the
edge is a second angular projection, positioned slightly to the posterior of the medial projections, the
carina in between lyeed slightly; the carina in the final third is bowed and terminates posteriorly to

the lateral projections; the carina is no wider than the widest point of the lateral margin in dorsal view
and forms just above the fovea in lateral view; anterior surfageramotal disc with an ovaline
smooth region on each side of the midline, extending laterally as far as the edge of the carina and at its
longest nearly two thirds the distance from the carina to the posterior pronotal margin. The posterior
and surface ogered evenly in circular granules; lateral declivity with fovea; lateral portion of anterior
declivity with a smooth region extending from just under the carina to the lateroanterior margin;
central portion of anterior declivity completely granulose, with/ 6 s haped shall ow
medially. Elytra: carinate basally; basal portion of elytra with some fine alutaceous microsculpture
and slight rugosity; elytral striae with weak punctures. Interstriae with fine punctures and some
alutaceous microsculpturemtrally; epipleural carina wetleveloped, extendingalf of the length of

the elytra.Pygidium: transverse, fully margined, with fine ovaline punctures throughteitrites:

covered in thick brown pubescence; metasternum with longdeekloped sulcughe first sternite

heavily punctured with pubescent®&gs protibia tridentate; mesand metatibia with an undulating

apical margin. Tarsomeres with reddistown pubescerc Aedeagus(Pl. 17: fig. 7) parameres

almost as long as phallobasirved lateally and pointed at apex. Endophallus with lalgmella
copulatrixin medial region(Pl. 30: fig. 17)

FEMALE PARATYPE (Pl. 17: figs. 3, 4, 6)Head. anterior clypeal edge broadly arcuate with
continuous clypeal margim;lypeal surface transversely rugté posterior portion behind clypeal
carina granulose; genal edge rounded and acutely angled, surface covered with ovaline granules
becoming finer towards the eyadypeogenal suture to base of clypeal carina; clypeal carina raised
and tridentate, the ceral tubercle being positioned slightly to the posterior of and higleer the
tubercles on either sid€ronotum: anterior margin continuous, obliquely orientated anteriorly on

each side of eyes. Lateroanterior margin obtusely angled, lateral margin arcuate. Pronotal disc with
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transverse arcuate carina anteriorly, with the width greater than the distance betwegesthbe

carina bowed from the midline to its terminal point positioned to the posterior of the medial point of
the carina; a very short carina runs posteriorly along the midline from the carina. Surface of pronotal
disc granulose except for a small dmal smooth region on each side of the midline; the granules
circular posteriorly turning more elongate anteriorly and laterally. Lateral declivity with fovea and
surface completely granulose. Anterior declivity completely granulelg&ra : carinate basall basal

portion of elytra with some fine alutaceous microsculpture and slight rugosity; elytral striae with weak
punctures. Interstriae with fine punctures and some alutaceous microsculpture centrally; epipleural
carina welldeveloped, extendingali of the length of the elytraPygidium: transverse, fully
margined, with fine ovaline punctures throughddéntrites: covered in thick brown pubescence;
metasternum with long wetleveloped sulcus; the first sternite heavily punctured with pubescence.
Legs protibia tridentate; mesaand metatibia with an undulating apical margin. Tarsomeres with
reddishbrown pubescer

Length: male 1927mm; female 1:25mm.

Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carir@ and th
pronotal carina is reduced to a short interrupted carina. In smaller females, the tridentate clypeal

carina is reduced and the smooth ovaline regions on the pronotal disc more indistinct.

PARATYPES (284l |l 3020 :
BENIN: DONGA: Goutansoukpa9¢13dN, 1°50&), 21.x.2011, B. Rainon {2 | IMDCL); Goutansoukpa%13aN,
1°508E), 29.x.2011, B. Rainon {1 |1MDCL); Penelan 9°158\, 1°31E ) , viii.2013, MBCL);, Rai non

CENTRAL AFRICAN REPUBLIC : HAUT-MBOMOU: Semnio [=Zemio](5°02&N, 25°0856 E Bohndorff (2 1 1l

ZMHB; 1 11 MNHN); KEMO:Fort Si but ( BlAKA ZNWHB; 1L 8 ABYEH H)1 KTD; 11 NMB);

Fort Sibut 6 A4 4 6 N, 21 9% AlOISIRSEB); Fort Sibut( 5 A4 4 6 N,, G.1FavArel §161E MHNL); OUAKA:

Bambari (834 6 6 N°4006 B 8.viii.1970, J.Poulard (2 I 10 | MHNL); OUHAM: Bouca (6306 N18°176 § 1909,

Lefebvre @Il II 11 MNHN); D.R. CONGO: HAUT-UELE: Dungu 8 A3 6 6 N, , D2e8GA8f416IBVRAC); Dungu
(3A360N, ,x814mMedHutereaulll 11 MRAC); Dungu@ A3 6 6 N, ,\219223D4IBUESey Il BMNH);

Dungu @ A36 06 N, ,\i.8923 B.6. Bysseyl{ BMNH); Dungu 8 A3 6 6 N, , \Rigl923, Da.EBusseysf I

BMNH); Faradje(3°448N, 29°436 EVi.1915, Blommaert (1 MRAC); Gangala na BodiB°428N, 29°176 E §.v.1928, H.J.

Bredo (1 MRAC); Gangala na Bodi@3°42aN, 29°176 E 30.viii.1931, H.J. Bredo (#51 62 | MRAC; 1 BMNH);

Gangala na Bodi¢3°42N, 29°176 E 3.1956, Dr. M. Poll (. NMPC); Nyangara [=NiangardB°416N, 27°546 E V¥.1912,

Mme. Hutereau (1 MRAC); Parc National de la Garamifa4 A1 1 6 N, , 19491958, OViis&ion H. de Saegerli(1

TMSA); Parc National de la Garamba, Cellulé 14 A1 1 6 N,, 182vaL 9563, 0. ¥d&Schurenl(INMB); Parc National de

la Garamba, Cellule | 4 A1 16 N,, 4.\2195A, 310d8 Eapgerl(8l 6/ | MRAC):; Parc National de la Garamba, Cellule
N(4A116N,, 7.4.99813 B.&&E $aegerl(d 5 | MRAC; 11 JFJC);Parc National de la Garamba, Cellule I
(4A116N,, 12BIBROH He) Saegerli(d JFIC);Parc National déa Garamba, Cellule If 4 A116 N,, 29A30
28.vii.1951, H. de Saeger (20l 300 | MRAC; 2l || ZMHB):; Parc National de la Garamba, Cellul¢ I4 A1 186 N,, 29A30
19.ix.1951, H. de Saegerl(1JFJC);Parc National de la Garamba, Cellulg 14 A1 1 & N,, 252x91 953, HOdE Baeger

(2l I 41 1 MRAC); Parc National de la Garamba, Cellul¢ 14 A1 1 6 N,, 282vaL 963, ®1.6d& Jaegerl(TTMSA); Parc

National de la Garamba, Cellule(ll4 A1 1 6 N,, 292v9953 B.al&Jaeger (54 53 | MRAC); Parc National de la

Garamba, Cellule Il 4 A1 16 N,, 22vb1852,0H6 de)Saeger (19 12 | MRAC); Parc National de la Garamba,

Cellue l( 4 A116N,, 279953 6.0dE Baeger (B7 511 | MRAC); Parc National de la Garamba, Cellule II
(4A116N,, 162i8.79320H0 d&)Saeger (91 MRAC); Parc National de la Garamba, Celluld I4 A1 16 N,, 29A3006E
22.viii.1952, H. de Saeger (14l 4 | MRAC); Parc National de la Garamba, Cellulé I4 A1 1 6 N,, 5.i2. 29823 H) )

de Saeger (L MRAC); Van Kerkhovenville [=Nzoro]3°20&N, 29°300 E De Greef (B | MRAC); YeboMoto 2 A5 4 ,
2 9 A2,54%5, L. Burgeon Ul 21 | MRAC); YeboMoto 2 A5 4 6 N, ), 269iiA9% &. Burgeon il I 21 |
MRAC); YeboMoto 2 A5 4 & N, ), 21928, 2. Bérdgeon 8l | 71 | MRAC); ITURI: Aru (2°520N, 30°500 E Mme.
Hutereau (L MRAC); Aru (2°528N, 30°500 E 1953, M. Winand (2 | MRAC); SUD-UBANGI: M6 Pak a, Li bencg
(3°390N, 18°385 E %.1959, M. Pecheur 21l 11 MRAC); GUINEA : CONAKRY: Camayenng9°320 N13°416 W)1909,

Duport (1l MN H RARANAH: Kisidougou 0°116 N10°060 W Dr. E. Krysa (1 =~ N MPKINDJIA : Mont Gangan,

700m (L0°056 N12°546 W 26.v.1951, Bechyne {1 NMB) ; K 010°49% ¢18°®16 NVell..1951, Bechyne (1

o O

E
E
0
0
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3l | NMB); LABE: Labé(11°19 N12°176 W)v.1964, J. Dedycker (1MRAC); MAMOU: Dalaba, (16416 NI12°156
10-14.xi.2008, M. & J. Bouletreau {1 MDCL); Dalaba, 1200m (1@16 N12°156 W 13.vi.1951, Bechyne (21 | 2

NMB); Dalaba, 1200m (1916 N12°156 W 16.vi.1951, Bechyne (5l | 3 NMB); Dalaba, 1200m (1@16 N12°156
18.vi.1951,Bechyne (1 NMB); Dalaba, 1200m (1@16 N12°156 W 19.vi.1951, Bechyne {61 | 3 NMB); Dalaba,
1200m (10416 N12°156 W 23.vi.1951, Bechyne {1 1 NMB); Dalaba, 1200m (1®16 N12°156 ) 26.vi.1951,
Bechyne (1 NMB); Dalaba, 1200m (1@16 N12°156 W 27.vi.1951, Bechyne (1 NMB); Ditinn (10°53N, 12°116 §
21.x.1945, P. Clement (1 SANC); Ditinn (10°53aN, 12°116 E 28.x.1945, P. Clement I(1SANC); GUINEA -BISSAU:

BAFATA : Chime [=Xime] (12584N, 14°563N), 1906, G. Favarel (1 MNHN); BOLAMA : Bolama(11°355 N15°296 W)

Vi-xii.1899, L. Fea (46 I 12I19MCG; 4l || | 5 IRSNB); IVORY COAST : DENGUELE Niamasso, 475m (29N,
7°410N), 91 0. vi i . 2013, PROC),SAVANES: t dVd(b3alnltotB4iN, &HM®M6-8vii.2013, P. Moretto
(a3 I PMOC) ; MO b a9i34d, ,6°418N9, B 315.\(i.2013, P. Moretto (21 PMOC); NIGERIA : FEDERAL

CAPITAL TERRITORY: Abuja (9°04AN, 7°276 E }1.viii.2006 (1 JFJC); 20km N Abujg9°16aN, 7°235 E 1.viii.2006
(21 I JFIC); KADUNA : 6km N Kaduna 10°344N, 7°260 E 20.vii.1974, G.FBornemissza (L 1 SANC); 15km W
Kafanchan, 180m9°05aN, 8°37¢E), 19.vii.2006, Leonard & Vingerhoedtl(11l PMOC); Samary11°106 N7°38 E
7.ix.1969, P.H. Ward (1 BMNH); Samaru(11°106 N7°38 E 1518.ix.1970, P.H. Ward (1 BMNH); Samaru cattle
market (11°106 N7°380 E 20.vii.1974, G.F. Bornemisszall(3 61 | SANC); KANO: LamaBura [=LameBurra] Game
Reserve, 630m1(°050N, 8°37¢E), 21-25.vii.2006, Leonard & Vingerhoedt (11l PMOC); NIGER: 75km S Kontagora
(9°448N, 5°28&E), 19.vii.1974, G.F. Bornemissza ll(1SANC); Zungeru(9°494N, 6°09% E Pr. W.B. Johnson1fl 1l
BMNH); PLATEAU: Jos (9°560N, 8°530 E P4.vi.1977, M.J. Roberts I[1 BMNH); 16km S Jos(9°464N, 8°530 E )
28.vii.1974, G.F. Bornemisszall(1SANC); Mangu, 1200n{9°23aN, 9°09 E 1.vi.1976, C. Smeenk [12] | RMNH);
SENEGAL: SEDHIOU: Sédhiou(12°426 N15A 3 4 1891, E. Laglaize (81 | IMNHN); ZIGUINCHOR: Ziguinchor
(12°356 N16°160 W)x.1966, P.J.J.H. Kuijterd | RMNH); Ziguinchor(12°356 N16°166 W)8.x.1966, P.J.J.Huijten
@Il RMNTGQ: [no precise locality] (R I ZMHB; 11 NMB; 11 RMNH; 21 | IRSNB); UGANDA: [no precise
locality], Dr. Sells (1 BMNH); CENTRAL: Nakajongola [=Nakasongolg]Ll°19N, 32°28 E )v.2013, local collector
B2l | PMOC); EASTERN Serere(1°308N, 33°346 E J. Ford (2 | BMNH); NORTHERN Chobe Lodgg2°15 N,
32°085 E 13.i.1966, A W.R. McCrae [1OUMNH); Murchison Falls National Park, Parad{2 N31°346 f 27.vii.1971,
N. Sanfilippo (1 MCG); Ochodri [=Ocodri](3°046 N31°055 E 1927, G.Babault (4 I 100 | MNHN); WESTERN
Murchison Falls National Park, Chobe€126 N32°080 E 27.vii.1971, N. Sanfilippo (1 MCG).

Diagnosis see underC. telemachussp. nov. andC. achates This species is most similar in
appearance t€. telemachusp. nov. but can be distinguished by the completely granulose anterior
declivity. As these species are distributed allopatrically, there is unlikely to be any confusion in
specimens with provenancghis species is found together with achatesn the western part of its

range but can be separated by the shape of the central portion of the carina which is bowed on each
side of the midline and the greater extent of the smooth regions on the pronotal disc. In the female, the
pronotal carina is much wider @. achates

Biology: this species is found in the Sudanian savanna belt from Senegal to Uganda. This species has
been found in cattle dung in Senegal and has been caught in human dung baited pitfall traps as well as
at light in the Ivory CoasSpecimensave been caught betweapril and anuary

Derivation nominis This species is hamed after Thersander, King of Thebes and son of Palynices
Greek Mythology In reference to the confusitietweerthis species an@. polynices

Distribution (PI. 17: fig. 8): Senegal, Gambia (?), GuinB#&sau, Guinea, Mali (?), Ivory Coast,
Burkina Faso (?), Ghana (?), Togo, Benin, Nigeria, Cameroon (?), Central African Republic, D.R.

Congo, South Sudan (?), Uganda.

18. Catharsius bradshawiLansberge, 1887

(PI. 18 figs. 1-8; PI. 3Q fig. 18)

Catharsius bradshawliansberge, 1887: 107; Péringuey, 1901: 327; Ferreira, 1960a: 12; Ferreira, 1967: 230;
Catharsius insigni®éringuey, 1892: 27; Felsche, 1901: 154;
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Type localities
Catharsius bradshawiansberge, 1887fi Za mb e s i 0
Catharsius insignisPéringuey, 1892 fiNor t her n Ovampol and?o

Name-bearing types

Catharsius bradshawlLansberge, 1887 11 syntlylplesi rf 6 Rsyhiyes(2l 2 ) i n
BMNH, 2 synt)ypiens MNHINsIg ndy p dn oider to [drigsBrvehe stability of
nomenclature by fixing the published name to a single specimen, the largest male specimen from the
series in the RMNH is hedesignated as théectotype

n// N.A. M. | Zambesi [circl e; handiws/Badshawi] // B
Lansbge [handwritten] // Bradshawi / n.sp. Lansb. [brown paper with black border; handwritten] //
LECTOTYPE / CATHARSIUS / bradshawi / Lansberge / det. H Takano 2017 [white card with red
border; partially handwritten] [/ 20

Catharsius insignisPéringuey, 1892 5 sy nt yypesi n( 4SIAIMCL 114 I2y)ntiyrmpes
SANCand1l synt yp efromthreeTobbBtiagEvari River, Omrora and Okovango River)

order to preserve the stability of nomenclature by fixing the publishetk to a single specimen, the

largest male specimen from the series is Hesignated as théectotype

A/ / Evar i R. [/ W@ANov. 9 7 . &Ol-/ ABI2814 [pastiallp hapdivratend/ivr i t t e
LECTOTYPE / CATHARSIUS / insignis / Péringuey étd H Takano 2015 [white card with red

border ; partially handwritten] [/ /20

Redescription Colour: Black, pubescence reddistown. Male (PI. 18: figs. 1, 2, 5)Head: anterior

clypeal edge broadly arcuate, with a very slight arcuate extension centbiheal margin
continuous; clypeal surface transversely regulate. Genal edge rounded and obtusely angled, surface
covered evenly with granules laterally becoming more rugulate towards the cephalichoepnell

defined to base of clypeal carina. A latily flattened, gently tapering, paralsided and apically
arcuate cephalic horn positioned anteriorly on clypeus; horn slanted forward in lateral view; cephalic
horn carinate laterally asontinuation of clypeal carindPronotum: anterior margin contimous,
obliquely orientated anteriorly on each side of eyes. Margin weakly emarginate centrally.
Lateroanterior margin obtusely angled, lateral margin arcuate with an obtuse angle one third of the
way along. Pronotal disc with a wide angular transversaaamteriorly; carina interrupted centrally

and rounded at its inner termination; carina bowed on each side of the midline, the lateral portions
angled backwards with the carina forming a sharp projection at the angle; the edénds far
beyondthe widest point of the lateral margin in dorsal view and forms just above the fovea in lateral
view; anterior surface of pronotal disc with a weakly punctate ovaline smooth region on each side of
the midline tapering towards the edge, terminating laterally befbe carinal projection and

extending longitudinally just over half the distance from the carina to the posterior pronotal margin at
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its longest. The posterior and lateral surface covered evenly in circular granules, with alutaceous
microsculpture in beteen; lateral declivity with fovea, the surface granulose with the exception of a
very small area surrounding the fovea which is smooth; anterior declivity completely granulose with
alutaceous microsculpture throughoullytra: carinate basally; basal pati of elytra with fine
alutaceous microsculpture and slight rugosity; elytral striae-adefihed with inconsistent and weak
punctures. Interstriae with fine punctures and some alutaceous microsculpture centrally; epipleural
carina welldeveloped, extendg half of the length of the elytraPygidium: transverse, fully
margined, with fine ovaline punctures throughddéntrites: covered in thick brown pubescence;
metasternum with long wetleveloped sulcus; the first sternite heavily punctured with pubescenc
Legs protibia tridentate; mesand metatibia with an undulating apical margin. The first masd
metatarsomeres very broad apically, gently arcuate laterally; tarsonwgte reddiskbrown
pubescenceAedeagus(Pl. 18: fig. 7) parameres almost asnlg as phallobaseurved laterally and
pointed at apex. Endophallus with latgenella copulatrixin medial regior(PI. 30: fig. 18)

Female (PI. 18: figs. 1, 2, 5)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin;clypealsurface transversely rugulate; genal edge rounded and acutely angled, surface covered
with ovaline granules disappearing towards the eglmeogenal suture to base of clypeal carina;
clypeal carina raised and broad, the central point flattened and lafittyshigher than lhe lateral

edge of the clypeusronotum: anterior margin continuous, obliquely orientated anteriorly on each
side of eyes. Margin weakly emarginate centrally. Lateroanterior margin obtusely angled, lateral
margin arcuate. Pronotal disvith a short indistinct transverse carina anteriorly shorter than the
distance between the eyes; anterior surface of pronotal disc with a large, broadly ovaline smooth
region on each side of the midline tapering towards the edge, each covering atlfeaéttte
distance between the midline and the lateral margin. The posterior and lateral surface covered evenly
in circular granules, with alutaceous microsculpture in between; lateral declivity with fovea, the
surface granulose; anterior declivity conplg granulose withsome alutaceous microsculpture.
Elytra: carinate basally; basal portion of elytra with fine alutaceous microsculpture and slight
rugosity; elytral striae welllefined with inconsistent and weak punctures. Interstriae with fine
punctures epipleural carina wellleveloped, extendingalf of the length of the elytraPygidium:
transverse, fully margined, with fine ovaline punctures through@itrites: covered in thick brown
pubescence; metasternum with long vekdl/eloped sulcus; the $ir sternite heavily punctured with
pubescencd.egs. protibia tridentate; mesand metatibia with an undulating apical margin. The first
three mesaand metatarsomeres very broad apically, gently arcatdeally andwider than they are

long; tarsomeresvith reddishbrown pubescence.

Length: male 2531 mm; female 280mm.
Variation : in smaller males, the cephalic horn is reduced to a short sharp point on the clypeal carina;

the pronotal carina is extends beyond than the lateral margin in even the smaller male specimens.
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Other material examined (171 I 2111 )

ANGOLA : [no precisdocality], Gleim (L IZMHB); BOTSWANA: Zambes{ 1AZMHB;2l I 1 1 MTD; 1111 RSNB) ;
Zambesi( 2 I I | 2 MN HBAMBIA : WESTERN piste deNdanda(1 5A076 S, 23 A416.BH0sso&R0O. xi i . 20
Mi net tli RMONHahda, 1090nil 5 A056 S, ZABAMWB&RESMh, 1H. Takano B8 ID. Oram
BMNH); Sefula (1 5A266 S, , 1DBLAII2608,E)}F. Josso & R. Minetti 1 I P M OZNIBABWE :
MATABELELAND NORTH: 7mi W Victoria Falls National Park (2388 , 25A4506E), 11.i0ii.1972, Bor

SANC); Victoria Falls National Park, ChamabonddG66, 25A496E), 24. Alill1SAN®.,, A. L. V. Da

Notes Benjamin Frederick Bradsha(@. 1883) was a physician and amateur naturalist who gained
employment in Africa under the British ivory trader George Cobb Westbeech. Bradshaw was
stationed for six years from 1872 at (WBABBS&EChC
2 5 A 3 and Etrned to England in 1879 (Jamieson, 1959). It is possible that the type locality of
bradshawiis in the vicinity of Pandamatenga or somewhere on the route to Sesheke on the Zambezi
River. It is unlikely to be in Mozambique as stated by Ferreira (198@stbeech had opened up a

trade route from South Africa to the Zambezi River and further north into Barotseland (an area in
modern day western Zambia). This had been the ambition of explorer David Livingstone who, in the
early 186006s, hoatelfrom thknmeonth ai thedZearhbezeat @himde in Mozambique to

access the midambezi valley and Victoria Falls. The expedition failed due to the steamers being

unable to navigate past the rapids at Cahora Bassa. Thedawdrezi in Mozambique had been

explored more thoroughlywith a number of mission stations having been set up along its course at

Caia and Tete. The specimens from this area collected in the period 1850 to 1900 often have labels
with the names of the misssan,stathenstbanwitamba
The type specimens d. insigniswere all collected by Axel Eriksson during his expedition to

Ovampoland and Damaraland. The type series is from three different localities of Evari River,

Omrora and Okovango. Although thereniso publ i shed map of Eri kssonés
provided about the expedition in the introduct
butterflies collected by Eriksson. Evar.i Ri ver

Province of Angola. Omrora is stated as being between Ovaquenyama and Ombuela which cross
referenced against a map in Andersson (1872) gi
Cunene Province of Angola. This is contrary to the belief of Mendes(2048B) that Omrora is in
Damaraland, Namibia. The locality of Okovango River is likely to be near the confluence of the
Omatako tributary (17A516S, 19A156E), in the Kayv
Diagnosis An unmistakable species, the male having a véde, angled pronotal carina extending

far beyond the widest point of the lateral margin. The first thmesa and metatarsomeresevery

broad apicallyin both sexes.

Biology: This species is rare in collections and appears to be restricted tortthezan Baikiaea

woodlands andlooded grasslanden Kalahari sandsContrary to the belief of Ferreird967 and

Davis 013, this species is unlikely to be found in Mozambique and is not solely an elephant dung
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specialist with the author having caughhumber of individuals in human dung baited pitfall traps.
Specimens have been caught between Novemberaandry

Distribution (PI. 18: fig. 8) Angola, Namibia, Botswana, Zambia, Zimbabwe.

19. Catharsius achate¢Olivier, 1789)

(PI. 19: figs. 18; PI. 30 fig. 19)

Scarabaeus achat&livier, 1789: 133
Copris achategOlivier, 1789): Schénherr, 1806: 34; Castelnau, 1840: 77
Catharsius achate®livier, 1789):Gemminger & Harold, 1869: 1012; Ferreira,1960a: 8.

Type locality: A S®n ®gal 0

Name-bearing type: 1l syntypein MNHN. In order to preserve the stability of nomenclature by

fixing the published name to a single specintbis specimen is hergesignated as théectotype

n// COLLECTION / OLI VIER [ TYPGEthdrgius leachatesd®diivs ¢ wi t
[orange paper; handwritten] LECTOTYPE / SCARABAEUS /achates / Olivier / det. H Takano

2018 white card with red border; partially handwr.i

Redescription Colour: Black, pubescence reddistown. Male (PI. 19: figs. 1 2, 5} Head: anterior

clypeal edge unevenly arcuate, rounded laterally and very slightly concave centrally; clypeal margin
continuous; clypeal surface granulose with some transverse rugulae centrally; Genal edge rounded
and obtusely angled, surface caerevenly with ovaline granules becoming finer towards the eyes;
suture well defined to base of cephalic horn, the suture raised into a sharp projection at-itsostner

end; central portion of the clypeus between the two points raised forming the qrolstexe to the
cephalic horn; cephalic horn stout and straight, wide on basal third with edges converging evenly;
horn perpendicular to clypeus in lateral vieRronotum: anterior margin continuous, obliquely
orientated anteriorly on each side of eykateroanterior margin obtusely angled, lateral margin
arcuate. Pronotal disc with an angular transverse carina anteriorly that is weakly emarginate centrally;
carina straight with a slight bow for three quarters of its length from the midline, the fadému
angled sharply backwards and bowed; the carina on each side terminates in dorsal view with a sharp
projection; the carina is very as wide as the widest point of the lateral margin in dorsal view and forms
just above the fovea in lateral view; antergurface of pronotal disc with an posteriorly rounded
smooth region on each side of the midline, extending laterally for half the length of the carina and just
under half the distance from the carina to the posterior pronotal margin. The posterioreeaid lat
surface covered evenly in circular granules; lateral declivity with fovea, the surface granulose with the
exception of a small area surrounding the fovea; antei&ofivity completely granuloseElytra:

carinate basally; basal portion of elytra wite alutaceous microsculpture and slight rugosity; elytral
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striae deep with inconsistent and weak punctures. Interstriae with uneven punctures and some
alutaceous microsculpture; epipleural carina sdeNeloped, extendingalf of the length of the elytra
Pygidium: transverse, fully margined, with fine ovaline punctures throughtiitrites: covered in

thick brown pubescence; metasternum with long “delleloped sulcus; the first sternite heavily
punctured with pubescendeegs. protibia tridentate; mesand metatibia with an undulating apical
margin. Tarsomerewith reddiskbrown pubescencéedeagus(Pl. 19: fig. 7) parameres almost as

long as phallobaseurved laterally and pointed at apex. Endophallus with |Engella copulatrixin

medial regior(Pl. 30: fig. 19)

Female (PI. 19: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin;clypeal surface transversely rugulate posterior portion behind clypeal carina granulose; genal
edge rounded and acutely anglegkface covered with ovaline granuleljpeogenal suture to base of
clypeal carina; clypeal carina raised and tridentate, the central tubercle being positioned very slightly
to the posterior of and higher than the tubercles on eitherRidleotum: antefor margin continuous,
obliquely orientated anteriorly on each side of eyes. Margin gently emarginate centrally.
Lateroanterior margin obtusely angled, lateral margin arcuate. Pronotal disc with transverse carina
anteriorly; carina gently arcuate and stighangled medially, with the width almost as wide as the
width of the head. Surface of pronotal disc covered in circular granules, except for a very small
circular region on each side of the midline where the granules are ju@fired; lateral declivity

with fovea and surface completely granulose. Anterior declivity completely granuibgea :
carinate basally; basal portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral
striae deep with weak puncturdsiterstriae smooth wh well-spaced fine punctures with some
indistinct alutaceous microsigiure centrally; epipleural carina weleveloped, extending twihirds

of the length of the elytraPygidium: transverse, fully margined, with fine ovaline punctures
throughout Ventrites: covered in thick brown pubescence; metasternum with longdegtloped
sulcus; the first and sixth sterrstewith long pubescencd.egs protibia tridentate; mesaand

metatibia with a weakly undulating apical margin. Tarsom&igh reddiskbrown puescence.

Length: male 1929mm; female 126mm.
Variation : in smaller males, the cephalic horn is positioned further to the posterior, often reduced to a

short point on the clypeal carina. In smaller females, the tridentate clypeal carina is reduced.

Other materialexamined( 1491011123

BENIN: BORGOU Borgou (9°328N, 2°476 E viii-x.1984, I. van Woerserm2l( I | 3 R MNALBORI: Mammasi
Gourma (1203&N, 3°08 E 29.ix.2015, B. Rainon (111 MDCL); BURKINA FASO : CENTREEST: Koupela(12°114N,
0°218N), 1922, Regnier (1 MN H NBENTRE Ouagadougo12°228N, 1°318N), x.1970, P.C. Fernandezli(4 | 8
MRAC); Ouagadougoy(12°220N, 1°31aW) i . 1971, P. C. Fer nand ¢12°224N,21P310N),MRAC) ;
1976, M. Delpont (6 I 11 MHNL); Ouagadougo12°22&N, 1°318N), 1977, J. Remy (L |1 P M OCENTRESUD:
P6,( 11 A0 9 6 N,vii.2D05,(POMDMEo1l | IOUMNH); HAUTS-BASSINS 20km W of BobeDioulassa(11°116N,
4°290N), 23.vii.2009, M.A. Hielkema (2 II | IMHPC); CAMEROON : FAR NORTH Waza National Park11°20a\,
14°406 E )8.vii.2006, C. Vanderberghl(1 P MOCHAD: [no precise locality] autumn, 19691(1 R MN BHARI-
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BAGUIRMI: 30km SN 6 Dj a (a¥523, 15°116 E) , 2. viii.20D0I6, P CQE)Wayoud (&3r38, r gh (
15°226 EViii.1958, P. Renaud (1 | IMRAC); Ngouri (13°384N, 15°226 E¥xi.1958, P. Renaud 2l 1118 MR;AlC

1l NMPC); LOGONE OREINTAL Bebedija(8°408N, 16°340 E P8.vii.1964, L. Brader (211 | 2 RMNH) ; Bebedi|j
(8°400N, 16°340 E ?1.i.1978, G. Ruella {1 13l MRAC) & (8°28(,M6°420 E 1904, J. Decorse {1 MNHN) ;
MOYEN-CHARI: Est de Fort Archambault [=Sarh] °@AN, 18°230 E )vi.1904, Dr. J. Decorse I(1 MNHN);

N6 DJAMENREKOT t Lamy [°0/N\) I5j020EEh k1 NURBR)2Fo r t Lamy [ =NO7/N, amenal]
15°03 E M. André @I MHNL); OUADDAI: Abeche (13°508N, 20°500 E) , vii. 1l9m1l,P MO.ORANdT
CONGO: BAS-UELE: Region deSassaf A IN5 6 2 5)A B39586 Colmant (IL 1 | MR AGAMBIA : [no precise

locality] (1l MN H fp precise locality] Il 11 OU MNBANJUL: umgebung Fajarg§l13°28aN, 16°416 E 2-

10.viii.1989, T. & H.J. Bremer (L ZSM); CENTRAL RIVER: Ballangha (13°408N, 15°240N), 23.viii.1997, D.J. Mann

an 13 O U M NvidQarthy Island13°328N, 14°46AN), G. Svenssonl{| |1 N H RMEST COAST Tanji (13°21N,

16°470N), 22.xi.2002, Roggeman (1 11 | RS NB) (13°216\a ©6j470V), 3.xii.2002, M.A. Hielkema (61 | 1

MHPC); Yundum Agricultural Staior{(13°200N, 16°400/), 18.viii.1997, D.J. Mann (L O U M NGUINEA -BISSAU:

[no precise locality] (. 11 R MN H) precide focality] 1904, Lucasl(1 11 MTDI I 18& | R SOWBHEU:
Bambora[=Barraca Bambore[12°278N, 16°130V), 1904, Lucasq] RMNH) ; [~Catetuisde]ilZ040N, 16°130N),

1904, Lucas (L 11 | RSMAIN: KAYES: Kayes(14°260 N 1°27&4 W{ll 1 ZSM); Kita (13°02aN, 9°299V) (21l I

MNHN); SEGOU Segou(13°26aN, 6°153\), viii.2008, E. BonnardZl I 2 1 | P MBIKASSO Sikasso 11°190N,

5°410N) (U 11 NMPC); NIGER: [no precise locality], vii.1980, P. Leblancli(3 1 MHNL); MARADI: Maradi

(13°304N, 7°060 E 22.vii.1965 (1  Z S Magradi environs (130N, 7°060 E viii.1981 (2 1| NMPC); NIAMEY : Niamey

(13°320N, 2°076 X 7.viii.1980, P. Leblanc (21 MHNL); ZINDER: Dungass [=Degag (13°044d\, 9°216 E ) , Mi ssion Til
(101 MNMKGBRIA:BAUCHI: Yankari GameReserve (%14N, 10°185 k 2325.vii.1974, G.F. Bornemisszal(3

SANC); BORNO Mai dugur i (11A50DN49,13M0F 6 RBMMHAIBGAWA Birnin Kudu

(121°278N, 9°29% E 23.vii.1974, G.F. Bornemisszall(d SANC); KATSINA: Katsina (1259N, 7°360 E 16.vii.1965, L.

Segers (B Il 3 | ZSM); NIGER: Mokwa (9°188N, 5°030 E }5.i.1969 (1 B MNS&OKOTQO Boka (2°350N, 5°19¢E)

(U ZSM); SENEGAL: Casamance, vii.19851(1 11 RMNH) ; [ no pHheleci RMNH)oc a[lniot ypr ecli s e
(i S AMC)precise loaality] 1849, Boccandéll( MN H [ precise locality] (16 Il | 7 M N H[No) precise

l ocal i tlyl] I(BImbBNXise locality](l 2l | ZSM);[ no preci se data], 1880, J. W
precise locality] (1017 OYMNHMNIHIR[SA o pmecipldcliMeR)!l; oclano tpr] e
l ocality] M. MKiPmsoc hpr(ekli sl |1l o cBav NDAKAR : CapGdrt (14°&IaN, 17°270N) (1l

201 MNHN) ; (1486Ns E71220V) (1 MN H Nakar (14°460N, 17°220W) (1 1 NMPC; 2l NMB); Dakar
(14°46(N, 17°220N), M. André (1l MHNL); Rufisque(14°430N, 17°163W) (2 | S A MRDflsque(14°430N, 17°163W),
G. F a v a rZMHB); DIQURBEL: Bambey( 1 4 A4 2 6 N,, viill838 J. R&WGS Il Il I5 BMNH) ; Bambey

(14A4206N,,i ¥6A23086W) J. Ri sbec( 1(41A4 2 B MIN,HLpUSG ARRIsHEWE ly MRH);

Mé Bambey y](=1BaAvb2ed N, 121i61839,7J6 Wi s b elc N RAMBATIICK: Diouroup, 2m(14°22 6 N,

16°320 W) -18.\ii2007, P. Morettodl | 1 2 P MQKAPLAK : Kaolak (14°106 N, 04 W Il 11 14 | RSNB) ;
Nioro du Rip (13A458N, 15A4I616 WBMNSAINT-LORIG:0S@intLous.( 1HA0RDNe ( 8
16 A2 9qdM) MTSBIgtLouis( 1 6 A0 26 N,, 18966 Bee@ré ) MNHN) :louS@i @A026 N, 16A2906\
Xxii.1896 (Il  MN H BagintLouis( 1 6 A0 2 6 N,, 189% WA Planchat) (151 1114 MN H$EDHIOU: Sédhiou

(12°426 N15A 3 4 p1BWYIi.1947 (1  MN M RAMBACOUNDA: Parc NationaNiokolo-Koba, Dienoundiallg13°135 N,

13°076 W) , viii. 19933 Il odcaMCag tNationeNiokotm-Kobd, Dienoundiall13°136 N 3°07& W)

29.vii.2015, P. Morettolff 11 P MOTH)ES Mbour( 1 4 A2 5 6 N, 3-1D.5&.29518 BLWWoreno & T. Mestrel(4l

6l | JLMC); ZIGUINCHOR:Bou ki t i mgo, ,1168A8 4(6B3@)i 208208\ Moretto Il P MOC) .

Diagnosis this mediumbodied species may be confused withthersandeisp. nov, which has a

similar distribution but can be identified by the shape of the cephalic horn and the pronotal carina as
well as the sculpture of the pronotal disc. In C. achates, the cephalic horn is conical and placed just to
the posterior of the clypealadna whereas irC. thersandersp. nov. it is laterally flattened and
positioned near the anterior margin of the clypeus. The central portion of the pronotal c&ina in
achatesis much straighter with only a small emargination medially, whereas the darimowed on

either side of the midline with a distinct emargination mediall inhersandesp. nov.. The extent

of the smooth regions on the pronotal dis€ofichatess much less than i@. thersandesp. nov.. In
females, the pronotal carina isder, angled back and quite straight from the midline to termination
point inC. achateswhereas it is shorter and bowed intl@rsandeisp. nov..

Biology: this is a species of the West Sudanian savannas from Senegal to Chad. Specimens have been
caught inpitfall traps baited with human and cattle dung and are often attracted tcSlgguimens

have been caught betweduly and &nuary
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Distribution (PIl. 19: fig. 8) Senegal, Gambia, Guin&ssau, Mali, Burkina Faso, Benin, Niger,
Nigeria, Cameroon, Chad

20. Catharsius polynice&olbe, 1893

(PI. 20: figs. 18; Pl. 30 fig. D)

Catharsius polynicekKolbe, 1893: 135
Catharsius oedipuBelsche, 197: 282; Ferreira, 1960a: 3dyn. nov.
Catharsius simillimugerreira, 1960a: 42; 1967: 25%n. nov.

Type localities:

Catharsius polynice¥olbe, 1893 f Nya®®a [ =Lake Mal awi ]

Catharsius oedipud-elsche, 1907 i Z o mb a, Ob . Schireo (ppez®himba (15
River, Malawi]

Catharsius simillimusFerreira, 1966 fA Nor t e do L ag bakeMalavd]s oo [ =Nor t h

Name-bearing types

Catharsius polyniceKolbe, 1893 3 sy nt y p e s n( B bieBta preserve the stability

of nomenclature by fixing the published name to a single specimen, the largest male specimen from
the series is hemdesignated as théectotype

i/ / Type [ or aibg éHeynq [grdeh catd]// 648¢1aE€FOA YPE / CATHARSIUS

/| polynices [/ Kolbe [/ det. H Takano 2015 [ white
Catharsius oedipu$elsche, 19073s y nt y p els) ( 2t Ihidrlledto preserve the stability of
nomenclature by fixing the published name to a single specimen, the largest male specimen from the
series is herdesignated as thdectotype

i/ Zomba, / Up p .-Xxi.9% lh DriPRendrll. // OediBud ORelscliet/ Mossambik
[cream paper with green border, handwritten] // Typus. [orange card] // Coll. C. Felsche / Kauf 20,
1918 [blue card] // Staatl. Museum fir / Tierkunde Dresden // Senckenberg Naistr Sammlungen

/ Dresdkn, Museum / fiir Tierkunde (MTD) // LECTOTYPE / CATHARSIUS / oedipus / Felsche /

det . H Takano 2015 [white card with red border;
Catharsius simillimusFerreira, 1960 Hol otype I in BMNH:

i/ / - Mypé [avhite disc with red boed] // N.L.Nyassa / B.C.A. / 96,51. [brown paper with blue
horizont al l i ne; handwritten] [/ HOLOTYPE | / C
det ., 1960 [partially handwritten] // NHMUKO0O10367

Redescription Colour: Black, pubesmnce reddistorown. Male (PI. 20: figs. 1, 2, 3)Head: anterior
clypeal edge unevenly arcuateunded laterally and very slightly concave centrally; clypeal margin

continuous; clypeal surface granulose except for a very small region of transverse mighlae
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region between the cephalic horn and anterior margin; posterior portion with fine granule. Genal edge
rounded and obtusely angled, surface covered evenly with ovaline granules becoming finer towards
the eyes; clypeogenalutsire well defined to basef an incomplete clypeal carina. A laterally
flattened, gently tapering, paraligided and apically arcuate cephalic horn positioned anteriorly on
clypeus; hornslanted forward in lateral viewPronotum: anterior margin continuous, obliquely
orientatecanteriorly on each side of eyes. Margin sharply emarginate centrally. Lateroanterior margin
obtusely angled, lateral margin arcuate. Pronotal disc with an angular transverse carina anteriorly; the
central portion straight and weakly emarginate centralig;lateral portions angled backwards with

the carina forming a sharp projection at the angle; the carina is very slightly wider than the widest
point of the lateral margin in dorsal view and forms just above the fovea in lateral view; anterior
surface of ponotal disc with an ovaline smooth region on each side of the midline, extending laterally
as far as the projection and just over half the distance from the carina to the posterior pronotal margin.
The posterior and lateral surface covered evenly in leirg@ranules; lateral declivity with fovea, the
surface granulose with the exception of a small area surrounding the fovea; adéetivity
completely granuloseElytra: carinate basally; basal portion of elytra with fine alutaceous
microsculpture and light rugosity; elytral striae deep with inconsistent and weak punctures.
Interstriae with fine punctures and some alutaceous microsculpture; epipleural caridavskiped,
extending halfof the length of the elytraPygidium: transverse, fully marginedvith fine ovaline
punctures throughou¥entrites: covered in thick brown pubescence; metasternum with long well
developed sulcus; the first sternite heavily punctured with pubesckegse. protibia tridentate;

mesa and metatibia with an undulating apl margin. Tarsomesewith reddiskbrown pubescence.
Aedeagus(Pl. 20: fig. 7) parameres almost as long as phallopbaseved laterally and pointed at
apex. Endophallus with largemella copulatrixin medial regior(PI. 30: fig. 20)

Female (Pl. 20: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin;clypeal surface transversely rugulate posterior portion behind clypeal carina granulose; genal
edge rounded and acutely angled, surface covered with ovaline gratypesgenal suture to base of
clypeal carina; clypeal carina raised and tridentate, the central tubercle being positioned very slightly
to the posterior of and higheratih the tubercles on either sitRronotum: anterior margin continuous,
obliquely orientated anteriorly on each side of eyes. Margin gently emarginate centrally.
Lateroanterior margin obtusely angled, lateral margin arcuate. Pronotal disc with transverse carina
anteriorly; carina gently arcuate caemarginate centrally, with the width greater than the distance
between the eyes. Surface of pronotal disc covered in circular granules; lateral declivity with fovea
and surface completely granulose. Anteriecliiity completely granuloselytra: carinde basally;

basal portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral striae deep with
weak punctures. Interstriaensoth with wellspaced fine punctures with some indistinct alutaceous
microscupture centrally; epipleural daa welldeveloped, extending twihirds of the length of the

elytra. Pygidium: transverse, fully margined, with fine ovaline punctures throughdentrites:
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covered in thick brown pubescence; metasternum with longdegkloped sulcus; the first ancthi
sternites with long pubescencd.egs protibia tridentate; mesaand metatibia with a weakly
undulating apical margin. Tarsomeres with reddistwn pubescence.

Length: male 2430mm; female 229mm.
Variation: in smaller males, the cephalic horn islweed to a short point on the clypeal carina. In
smaller females, the tridentate clypeal carina is reduced.

Other material examined( 301l I | 3 0

D.R. CONGO: TANGANYIKA : Moliro (8 A136 S, 30A344dE)I,RSHABAVD u MORTHERK Vwaza
GameReserve, Kazuni Camp (1085 S 3°398 Ei.1993, C. Dudleyll MHNL); MOZAMBIQUE : mittel-Sambes [mid-

Zambezi River] 3 I I | BVIHB); mittel-Zambezi[mid-Zambezi River]W. Tiesler ¢ 1 | RMNH) ; 1INyREB)a; (
Nyassa, F.A.A. Simonsllotypel € BimillimusFerreira2 I I BMNH) ; N la s B 19;HCRBOIDIELGADO:

Taratibu (site 4), Parque Nacional das Quirimbas, 340mM48H2S 9°428 F 10.i.2013, F. & S. Génier [[1 FGIC);
MANICA: Chimoio(1 9 A086 S, 33A2806E)l, BOMMNEJK ChifuMbasi@42a0l Sl 2°568 E xii. 1904

i.1905, W. Tiesler (. ZMHB); N Lake NyassaH. Crawford Angus(ll 11 B MN HANZANIA : MOROGORQO

Mikumi ( 7 A2 46 S, iii.3002A(3 9MDED); MTWARA: Lukuledi (10°346 S 8°48 3),E1903, Ertl (1 ZMHB);
RUKWA:Kat i sunga (6A516S, 31A0 @RSHEBD);LakelROkiv@area( FBeAt2roed S& 3MORGAILG 6(ED I, I
iv.1938, D.G.M. Macinne ( 11 RUWKNIA: Kigonsera( 1 0 A48 6 S, P.C3 Blaklo(® &EM); Kigonsera
(10A4806S, 1943,5HAr0 dl ) | NMB); Kigonsera( 1 0 A4 8 6 S, 195B,5HAr0 @l 6NB/B); Kigonsera

(10A4806S, i198%G Adtkh(@® BNMB); Kigonsera( 1 0 A48 6 S, 1952,5Har@ 416 B ) NMB); Kigonsera

(10A4806 S,1958, BaktD(B RMB); NeuHelgoland [=Liulij(1 1 A066 S, xBUAB89E) , ZEMHB);ebor ne (
Ruvuma ( 1l Wahderddb&)et,am Rw u ma , P. K aziie)r ZAMBIA(: CENTRAL: Chisanga
(13A506S,v.1995 A6.@ollEANI( I8 1 | B MIKadle National Park, Kacheleko Wildlife Outpgstl 5 A0 16 S,

26 A25&RE)x,i i . 2012, Josso, CORPERBELRKadMiiuf a 31Ai4 4 ¢ S )l xi.1918,5-8 6 E)

Dol |l man (211 BIMIMBNAA 4 KA 5. o844 B.G.60BI)man (L 1 BMNH) ; (Kla3sAhdi 4t6uS ,

2 8 A 3,9iib1#1p, H.C. Dollman 1l BMNH) ; (Kla3sAhdi4téuS, 26.0.894A53 B.6.EDollman Z Il II | 12

BMNH); Kashitu( 13A446S, i28AB®DE,) H.BVNH)Mwengwa@h3 AR0 & S, iv.1217, AL£0 06 E)
Dollman @ BMNH); Mwengwa( 13 A00 6 S, xi.2973A K.C.60Bl)man X | B MNMUCHINGA: Upper
Luangwa, xii.1904, R.L. Harged (T B MNNORTHERN Ka mb ol e ( 8 A4 718Bx.18F0WAH. BldtH) , X

BMNH); ZIMBABWE : MANICALAND : Chirinda(2 0 A2506S), 3x2 Al492065E G. A. K. QWistmashal | (21
Pass1 8 A5706S ), 1832 RAGC &6uER Il Il 1S AMICTMSA 1 SANMpuUdzi River (19A23068S,
Xxii.1901, G. A. K. Mar s hal (1 8(A5LI9 6 BN NI G 8. tiardshall (I parsttypech r e |

C. simillimus Ferreira, BMNH);MASHONALAND WEST: Gadzemda 1 8 A @ ® A 8,%id1B95, G.A.K. Marshall 1 |l
BMNH).

Notes The type locality ofC. simillimusFerreira, collected by H. Crawford Angus is likely to be in

the Tete Province of Mozambique rather than the north of Lake Nyassa. The specimens were
accessioned in the BMNH register in 1896, a year after Crawford Angus had undertaken a twelve
month journg expl oring an area fAas far as Angonil and
the River Zambizi...o (Crawford Angus, 1898: 31¢€
accession entry may have made an error with the provenancespiettimens.

Diagnosis this species is similar in appearanc€tdelemachusp. nov. oiC. thersandesp. nov. but

can be distinguished by the obtusely angled lateroanterior margin of the prono@imatynices.

The central portion of the pronotal cainn C. polynices is much straighter with only a small
emargination medially, whereas the carina is bowed on either side of the midline with a distinct
emargination medially in the other two species. In females, the pronotal carina is gently ar€uate in
polynices whereas it is bowed from the midline to the termination poiftt.ithersandesp. nov. and

short inC. telemachusp. nov..
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Biology: a widely distributed but sporadically encountered speciddiombo woodland habitatsf
central and soutkastern Africa. One specimen collected by H.C. Dollman in Zambisgfouasl in
Zebra dung andhe only recenspecimens with collecting data show this species is &ttdo light.
Specimens have been caught betw@etther andApril.

Distribution (PI. 20: fig. 8). Mozambique, Zimbabwe, Zambia, Malawi, Tanzania.

21.Catharsius juheliJosso, 2011

(Pl. 21 figs. 1-8; PI. 30: fig. 23
Catharsius juheldosso, 2011:.3

Type localty: A Zambi e, 18km Ouest Kaomabo

Name bearing type Holotypell i n JFJC:
i// ZAMBIE / 18km W KAOMA /[ IX#-2009/3MJIdssBROMnetti 2 4 A3
leg // Exc. / HUMAINS // HOLOTYPE / Catharsius / juheli n.sp.-FF Josso det 2010 [red card,;

partially handwritten] [/ /0

Redescription Colour: Black, pbescence reddidbrown. Male (PI. 21: figs. 1, 2, 5)Head: anterior

clypeal edge unevenly arcuate, rounded laterally and slightly concave centrally; clypeal margin
continuous; clypeal surface transversely rugulate anteriorly becoming more graatdoaky and
posteriorly; Genal edge rounded and acutely angled, surface covered with ovaline granules arranged
circularly from a point along the lateroposterior edge, turning finer posteriorly. Clypeogeniad s

well defined to base of an incompletemdal carinaCephalic horn conicalnd apically sharp, wide

on the basal third with edges converging evenly; horn placed anteriorly to the clypeal carina; horn
almost perpendicular to clypeus in lateral viddvonotum: anterior margin continuous, obliquely
orientated anteriorly on each side of eyes. Margin almost straight centrally. Lateroanterior margin
almost at right angles, lateral margin arcuate. Pronotal disc with a broadly arcuate transverse carina
anteriorly, weakly interrupted medially; carina wih obtuse angle just above its termination point in
lateral view. Pronotal disc granulate, the granules ovaline anteriorly becoming circular posteriorly.
Posterior portion of pronotal disc with some alutaceous microsculpture. Lateral declivity with fovea
and surface fully granulose; anterior declivity granulose with alutaceous microsculpture throughout.
Elytra: carinate basally; basal portion of elytra with fine alutaceous microsculpture; elytral striae well
defined with evenlyspaced weak punctures. Irgiae rugose with some alutaceous microsculpture;
epipleural carina wellleveloped, extending twihirds of the length of the elytraPygidium:
transverse, fully margined, with fine ovaline punctures throughdantrites: covered in thick

coppery pubescee; metasternum with long walkveloped sulcus; the first sternite heavily
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punctured with some pubescentegs protibia tridentate; mesand metatibia with an undulating
apical margin. Tarsomeres with reddiztown pubescencededeagus(Pl. 21: fig. j: parameres
almost as long as phallobaserved laterally and pointed at apex. Endophallus with ltagella
copulatrixin medial regior(PI. 30: fig. 21)

Female (PI. 21: figs, 3, 4, 6)Head: anterior clypeal edgarcuate and the very central portion
straight; clypeal margin continuous; clypeal surface transversely rugulate turning more granulose
towards the clypeogenal suture. Genal edge rounded and acutely angled, surface covered with ovaline
granules, disappeagmosteriorly.Clypeogenal suture to base of clypeal carina; clypeal carina raised
and weakly tridentate, the central point being positioned slightly to the posterior of aed thigh

the edges of the carinRronotum: anterior margin obliquely orientateanteriorly on each side of
eyes. Margin very weakly emarginate centrally. Lateroanterior margin obtusely angled, lateral margin
arcuate. Pronotal disc with a short, slightly arcuate transverse carina anteriorly, interrupted medially;
carina length shorteghan the distance between the eyes; Surface of pronotal disc covered in circular
granules, except for a very small circular region on each side of the midline where the granules are
poorly-defined; posterior portion of disc with some alutaceous micrpaog;, Lateral declivity with

fovea and surface fully granulose; anterior declivity granulose with alutaceous microsculpture
throughout.Elytra : carinate basally; basal portion of elytra with fine alutaceous microsculpture and
some rugosity; elytral striagell defined with evenhspaced weak punctures. Interstriae smooth, with
some rugosity and alutaceous microsculpture, particularly on the third and fourth interstriae;
epipleural carina wellleveloped, extending twihirds of the length of the elytraPygidium:
transverse, fully margined, with fine ovaline punctures throughdantrites: covered in thick
coppery pubescence; metasternum with long -delleloped sulcus; the first sternite heavily
punctured with some pubescentegs protibia tridentate; mg and metatibia with an undulating

apical margin. Tarsomeres with reddistownpubescence.

Length: male 1924mm; female 2@3mm.
Variation : in smaller males, the cephalic horn is reduced to a short point on the clypeal carina and the

pronotal carina is reduced to a gently arcuate carina.

Other material examined( 2 111 1 1 1

D.R. CONGO: LUALABA : Tshipaza(8 A346 S, 2DOM2RG Oyerlati ( 11 ZARBIS) NORTH
WESTERN Chavuma Forest Reserve, 108Q18°046 392°560 E 2527.iv.2014, R. Smith, H. Takano, L. Chmurova & L.
Smi t h | (BMMH); Hillwood, lkelenge,1400m( 1 1 A166 S, -Z44iA0% & ESmith &1H7 Takano (2l
BMNH); Hillwood, lkelenge,1400m( 1 1 A16 6 S, -284.20139R. Bimith, H2Thkano, L. Chmurova & L. Smith

(5011 2BMNH)kwakwa, We s t Lunga Nat i o n,a+8.xi.2013, R. Smith, H4Takano( 1 2 A4 06
& D. Oram (71l |l B MNWBSTERN 15km W Kaana L 4 A5 2 6 S ), 10i2A@,816Teuroult (1 MDCL); 18km

W Kaoma(l 4 A526S, 24 A3&Fn5Iassq & R Mirettidlotyded QIBIC;3 I | ParatypesPMOC); 18km W

Kaoma(1 4 A526S, 2AH6AX8GE)2,0004 Jos s paratydesRSNB;1 I& fMdiatppesMRAC; 1(12 1l |l

1l paratypesPMOC); Ndanda, 1090n{ 1 5A056 S, -RB.AXYIG6.6EQ13,10R. Smith, IH. Takan
BMNH); Ndanda, 1090nt 1 5 A0 5 6 S ,21-23i8.2041,6R6 Fhith, H. Takand_.. Chmurova & L. Smithll B MNH) ;

pistede Ndandd 1 5A056S, 23 A440E),0s5d. &i jRraR@mMO@.t1 i ( 11
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Diagnosis Superficially similarin appearancéo C. achatesut the shape of the pronotal carina is
evenly arcuate i€. juhelibut angled irC. achatesin females, the pronotal carina is much shorter in
C. juheli The distribution alone should separgpecimens with provenance.

Biology: thisrecently describedpecies isare in collections and restricted to area€pfptosepalum
dry evergreerforess on Kalahari sands in soutientral Africa.lt is regularlyattracted to light and
has beencollected in human dungaited pitfall traps.Specimens have been caught between
November and Jw.

Distribution (PI. 21: fig. 8) Zambia, Angola (?), D.R. Congo.

22.Catharsius mirabilisFelsche, 1901

(Pl. 22 figs. 1-8; PI. 30: fig. 23
Catharsius mirabiligd~elsche, 901: 147; Ferreira, 1960b: 203.

Type localty: A Africa Centr . 0

Namebearingtypee 11 syntype in MTD. I n order to preser
the published name to a single specimen, this specimen iddmgmated as thdectotype

i/ Mombasa [ handwritten] /1 mi r a b thlgreen botder,F el s c h
handwritten] // Typus. [orange card] // Coll. C. Felsche / Kauf 20, 1918 [blue card] // Staatl. Museum

fur / Tierkunde Dresden // Senckenberg Naturhist. Sammlungen / Dresden, Museum / fir
Tierkunde (MTD) // LECTOTYPE / CATHARSIUS / nabilis / Felsche / det. H Takano 2015 [white

card with red border; partially handwritten] [/ ¢

Redescription Colour: Black, pubescence browale (PIl. 22: figs. 1, 2, 5)Head: anterior clypeal

edge unevenly arcuate, rounded laterally and straightrdly; clypeal margin continuous; clypeal
surface transversely rugulate centrally and only in the very anterior portion, turning intdilkecale
granules laterally; posterior portion behind cephalic horn smooth; genal edge rounded and acutely
angled, the main with a clear emargination at the clypeogenal sutméure well defined to base of
cephalic horn; genal surfaamvered with scalike granules anteriorly, disappearing towards the
posterior. Cephalic horn long, conical and stout, bificate at afsxgrat the perpendicular to the
clypeus in lateral view, before curving back on itself; in frontal view, wide on the basal third with
edges converging evenly, the horn tapering in the middle third and swelling towards the bification at
the apex. The lagh of the horn is higher thatte highest poinbn the pronotum in lateral view.
Pronotum: anterior margin continuous, obliquely orientated anteriorly on each side of eyes.
Lateranterior margin strongly emarginate, the basal area of the emargination rounded; the lateral
margin gently arcuate. Pronotal disc with two conical horns extending forwards, tapering to a sharp

point at the apex, extending beyond the anterior margin gbritreotum in dorsal view; the distance
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between the horns at the apex, no wider than the distance between the eyes; in lateral view, the apex

of the horn is the highest point on the pronotum, sloping down to the posterior margin of the pronotal
disc; anterio slope of the horns sloping backwards with a sharp projection about a third of the way
down. Surface of pronotal disc covered evenly in circular granules; lateral declivity with an
excavation underneath the horns with surface completely smooth. Antecivitgt with a transverse
region of well-spaced puncturewith the occasional, fine long brown haklytra: quite straight,

giving a triangular aspect to the body in rear view; carinate basmlldateral portion distinctly
bulbous; elytral striae wellieveloped without punctures; the basal section being wide and evenly
tapering towards the apex. First elytral interstriae punctured, the second to the fifth interstriae finely
rugose, the other tarstriae smooth with some puncture are alutaceous midptse Epipleural
carina welldeveloped, extending twihirds of the length othe elytra.Pygidium: transverse, fully
margined, with fine ovaline punctures throughddéntrites: covered in thick brown pubescence;
metasternum with long wetleveloped su@ls; the first sternite heavily punctured with pubescence.
Legs protibia tridentate; mesaand metatibia with undulating apical margin. Tarsomeres with
reddishbrown pubescencé&edeagus(PIl. 22: fig. 7) parameres almost as long as phallopasered
laterally and pointed at apex. Endophallus with ldegeella copulatrixin medial region(PI. 30: fig.

22).

Female (PIl. 22: figs. 3, 4, 6)Head: anterior clypeal edge unevenly arcuate, rounded laterally and
almost straight laterally; clypeal margin contingo clypeal surface transversely regulate anteriorly,
turning into ovaline granules laterally; posterior portion behind cephalic horn smooth; genal edge
rounded and acutely angled, the margin with a clear emargination at the clypeogenalSsiitmes.

well defined to base of cephalic horn; genal surfaoeered with scalike granules anteriorly,
disappearing towards the posterior. Cephalic horn Iflatfened and tapers to a rounded point,
sloping backwards in lateral view. In frontal view, wide on the basal third, the apicolateral angles
produced into a fine denticle. Surface of hawmpletely granulosePronotum: anterior margin

continuous, obligaly orientated anteriorly on each side of eyeateranterior margin obtusely

angl ed, |l ater al mar gin arcuat e. Pronot al di sc wi
slightly inward curving horns on either side. The central process with dénticles at each of the
angles of the AMO. Surface of pronot al disc cov

fovea and surface completely granulose. Anterior degliyianulose under the central process, with

the occasional, fine l@hbrown hair; in frontal view, the basal portion aktdeclivity completely
smooth.Elytra: quite straight, giving a triangular aspect to the body am kéew; carinate basally;
basdateral portion distinctly bulbous; elytral striae well developed wighywveak punctures; the

basal section being wide and evenly tapering towards the apex. First elytral interstriae punctured, the
second to the fifth interstriae finely rugose, the othéergstriae smooth with some puncture are

alutaceous microsculpture. ipfeural carina weldeveloped, extending twihirds of the length of the
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elytra Legs protibia tridentate; mesand metatibia with undulating apical margin. Tarsomeres with
reddishbrown pubescence.

Length: male 2635mm; female 2B4mm.

Variation : in amaller males the pronotal horns have an extra lateral projection on the outer edge of
the pronotal horns. In smaller females, the clypeal horn is reduced into a baskupang tridentate
equilateral triangle; the anterior declivity bbth minor males ahfemales has great deal more
pubescence than the welkveloped males.

Other material examined( 6 9l 1 1 ¥ 6

KENYA: ISIOLO: Archers Post@°3 8 6 N°400 B 7920, Toncker (L NMB); KAJIADO: Amboseli National Park,

Headquarters area, 1050874 4 6 S$226 B51v.1975, Davis & Dewhurst (1 SANC); KILIFI : Kilifi (3 A3 06 S, 39A5506E
1987, Rautenstrauch (1 P MOKAlindi ( 3A136 S,, v.¥ODBAW0I7 16 ENMHB); Malindi ( 3A136S,, 40A0706E
20v.1976 L 1 B RMNH) ; ( BAILi3 6 Gi,, 230098 D716 ER MNCWALE : Mackinnon Road 3 A436 S,
39A0,2idIEB A I RMNMIngu( 4 A056 S,, G.HAuse213lId6! EBMHB); MARSABIT : Marsabit National

Reserve, near Gof Bongole, 1010271 2 p3I°560 E 18.v.1975, Davis & Dewhurst (1SANC); MERU: Meru National

Park 0 A N3 6 3 8 AZ9®ii6l&7y, 1. Nicolas (I 2| | MHNL); Meru National Park@ A N3 6 3 8 ADGiiGLEY,

J.L. Nicolas @I MHNL; 1 1I P M ®€érp National Park, campsite near post 12 (@R.(B8°136 E 1-3.xii.1975, C.F.

Dewhurst (1 11 SANC): Meru National ParknearHeadquarters , 610(©°106 N, 128 B ¥0.xi.1975, C.F. Dewhurst

(51 21 | SANC; 1l BMNH) ; Mer u National Par k, Beé2a N 128 B o 1995, Leopar d

Davis & Dewhurst (I SANC); Meru National Park, Leopar@ock Swamp, ca 610n0{128\, 38°12 6 E) , 2.xii.1975,
Dewhurst (8 | 91 | SANC); Meru National Park, Mulika Lodge, 7008 A 1 3 6 N, , Bi\81A81,0I6KERken (R I

1 R MN Méry National Park, Mulika Lodges50m(O0 AN3 6 3 8A1006E), 13 (2 V. RUS8INEYU; J. Kri k
National Park, Mulika Plains, 600f® AND & 38A126E), 19. xill. 1 MR 5E MgryCNafional Fad,wh u r st

Mulika Plains,post 109, ca600m(0°118N, 38°136 k 13.xi.1975, C.F. Dewhurstl(12l | SANC); Meru National Park,

Mulika Plains 650m 0 A ND 6 3 8 AZ5Xii6LE7B, J. Krikken( R M N Meru, National Park, Rogewero Plains, post

48-30, ca 650mQ°128N, 3809 % 1.xii.1975, C.F. Dewhurst (11l SANC); Meru National Park, Tana River area, 300

450m G BRBE)H13.v.1975, Dag & Dewhurst(1ll 11 SANC; 1 BMNH) ; Me r u, 6kha NW Wean a | Par k
Gate, 650m( 0 AN) 4 63 8 A BOXi6l®E/5, C.F. DewhurstBl( I 21 | SANC; 1 |l B M NMHOMBASA: Mombasa
(4A0306S,, 14048, 0SEatEY(II BMNHWyapa BA576 S, , 59.79875B.IEParker 20 | NMK) ;
SAMBURU: Samburu @ A3 7 6 N, , &iw1488, Poayguel PMOC); Samburu Game Resern@ A3 76 N, ), 37A3 206 E
16.x.1975, C.F. Dewhurst {2 SANC); TAITA-TAVETA: Kilaguni Lodge 2 A5 46 S, , 73/89%@ a. &rkReni(

RMNH); Lion Hill near Voj 506600m (3 A2 16 S, ), BxBIA2A5DH Erikken & Av a n Ber ge Henegouwen
RMNH); Ngulia Lodge 8 A0 16 S, ,id®WA D3.éPEgsorl(l | 1 NMK) ; SagARP8ao %, | BRBAZ506E)
4.xii.2000, LMartim(1 Il | 1 PMOC) ; 3 A2 8& &, ABxELP73, Y. Jongemdl( R MNTFsavp National Park
(2A456S, 38A496E), 26 OUMNHYIT73 Tsavd. NEingaaBrARADIS, , BBALT 6 E
21.xii.1972, J. Krikken] RMNH) ; Ts av o nedlArtiba bodge,| 550P@AX 106 S, , ZB.RiAWZ G.E)

Krikken (1 I R M:N'shvo East National Parkizinga, 600m(3 A2 1 6 S, 3Bl Ai3978, B Krikked & C. Smeenk

(1Ml IRMNH): Tsavo East Na3xAd4on6as, ,BagiAsya oNKikkend], RSMBENDFavO(

East National Park, 2.5km from Voi, 48713236 S 8°358 E X.1972, M. Coe (1 OUMNH); Tsavo East National Park,

2.5km from Voi, 487m(3°236 S 8°358 E ¥i.1973, T.J. Kingston {2 I OUMNH); Tsavo East National Park, Voi Safari

Lodge, 600m3 A2 BB H,3,9-6.iE973, J. Krikken (161 1110 RMNOi; (3A246S, 38A3306E), 8.
(I RMNWOi (3A246S, 38A3RMWYi;x i(i3ADASIBX.198B,ABN . 6(EBMMPEe k

TANA RIVER: Galana Game Ranch, Lali Hills ar@s0m @ A0 1 6 S, , 23.9iAH Dakiy & Dewhurs7( Il 13 |

SANGC; 11 MN HSOMALIA : LOWER SHEBELLE Genale[=Janale]( 1 A4 8 6 N, , 64i-43Ni41D80 1)

BMNH); TANZANIA : ARUSHA: Serena Lodg¢ 3 A2 26 S,, iv.3062A% Méoe Yl P MOXDRm E Sinya Mine

(2°45 S 7°07® E )18.xii.2009, J.L. Moreno {1 JLMC); MOROGORQO Mor ogor o ( 6 A50 &BIHB); 37 A406 E)
Morogoro( 6 A5 06 S,, P.3RInAld&r BIOIE) | R SMARA:; Serengeti National Park, Seronera Lodg@ A2 7 6 S,

34 A4, 8&iA969, LBHolthus@ RMNH) .

Diagnosis both sexes can easily be distinguished by the presence eflevelloped clypeal and

pronotal armature. The males possess a long clypeal horn and two forwarding pointing pronotal horns,
whilst the females possessbackwards | opi ng c¢cl ypea-bhapheod®n oventhr aaln pir
processTheunique combination of thelypeal and pronotal armature of both sexekesthis one of

the most extraordinargung beetles in the world.
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Biology: this species is found in opé&wishland and deciduous savarsmaf East Africaand appears

to be assaated solely with elephant dung. It is also commonly attractdayhbd. Specimens have

been caught between November and JiheMoretto and M. Dierkens have communicated to the
author reports of this species being found in northern Cameroon. Although it is a large range
extension, the habitat is a similar dry, open savanna and it is just possible that there is an isolated
population found there. The specimens of Cameroonian originnedtl to be studied in order to
conclude whether it is the same taxon as theGrurirabilisof East Africa.

Distribution (PI. 22: fig. 8): Tanzania, Kenya, Somalia, Cameroon (?).

23. Catharsius princep¥olbe, 1893stat. res.

(Pl. 23 figs. 1-8; PI. 30: fig. 23
Catharsius princep&olbe, 1893: 136; Felsche, 1901: 149.
Catharsius pseudooedip&erreira, 1960a: 35yn. nov.

Type localities

Catharsius princepolbe, 1893 i St a n F Bopl MBeobod o( 4A1706S, 12A296E),
Catharsius pseudooedipuRerreira, 1960 A Tshuapa (Boende)o [(0A176S,

Namebearing Types
Catharsius princepolbe, 1893 4 synt y p & s i ( 2lizdkierBo.preserve the stability
of nomenclature by fixing the published name to a single specimen, the largest male specimen from

the series is hemdesignated as théectotype

ni// Type [orange card] [/ St an/l64840 //BECBATYPE/ Ts eu z

CATHARSIUS [/ princeps / Kolbe / det. H Takano 2015 [white card with red border; partially
handwritten] [/ 0

Catharsius pseudooedipuU=erreira, 1960 Hol otype I in MRAC.

i/ HOLOTYPUS [orange card with black border]
1940/46 / R. P. Wynants // HOLOTIPO / Catharsius pseudooedipus / mihi / M.C. Ferreira det.,1960
[ partially handwritten] [/ 0

Redescription Colour: Black, with a reddishndertone; pubescence reddimown. Male (PIl. 23:

figs. 1, 2, 5):Head: anterior clypeal edge unevenly arcuate, rounded laterally and very slightly
concave centrally; clypeal margin continuous; clypeal surface transversely rugulate anteriorly, turning
more granulose towards the clypeogenal suture; central portion with fine granulations and posterior
portion with transverse rugulae. Genal edge rounded and obtusely angled, surface covered evenly with
longitudinal granules turning more ovaline posteriorhe genal margin with an emargination at the

clypeogenal suture. In dorsal view, the lateral sides of genae pardéldl Siture well defined to
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base of an incomplete clypeal carina. A laterally flattened, gently tapering, rectangular and slightly
apically bificate cephalic horn positioned anteriorly on clypeus; tsteinted forward in lateral view.
Pronotum: anterior margin continuous, obliquely orientated anteriorly on each side of eyes. Margin
sharply emarginate centrally. Lateroanterior margin obtuaelyied, lateral margin very slightly
arcuate. Pronotal disc with a continuous evenly arcuate, transverse carina anteriorly and depressed
strongly on each side of the midline; carina forms just above the fovea in lateral view; surface of
pronotal disc cowed evenly in circular granules, becoming smaller and closer together anteriorly
towards the midline; lateral declivity with fovea and surface completely granulose, central portion of
anterior declivity completely granulose, with a short depression itbdkal third the length of the
emargination of the margin; in frontal view, a narrow smooth region extends from the fovea to t
anterior margin of pronotunklytra: carinate basally; basal portion of elytra with fine alutaceous
microscupture and slight rgosity; bastateral portion very slightly bulbous; elytral striae deep with
weak punctures. Interstriae smooth with the occasional fine puncture; epipleural carina well
developed, extending twihirds of the length of the elytr&ygidium: transverse, fujl margined,

with fine ovaline punctures throughoMentrites: covered in thick brown pubescence; metasternum
with long weltdeveloped sulcus; the first sternite heavily punctured with pubesdesg®.protibia

with three external rounded projections; meand metatibia with a weakly undulating apical margin.
Tarsomers with reddiskbrown pubescencéedeagus(Pl. 23: fig. 7) parameres almost as long as
phallobasecurved laterally and pointed at apex. Endophallus with lengella copulatrixin medial
region(PI. 30: fig. 23)

Female (Pl. 23: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin;clypeal surface transversely rugulate posterior portion behind clypeal carina granulose; genal
edge rounded andcutely angled, surface covered with longitudinal, granules turning more ovaline
posteriorly;clypeogenal suture to base of clypeal carina; clypeal carina raised, with four well defined
tubercles, the two central tubercles raised higher, being places tolpsther and posterly to the

lateral tuberclesPronotum: anterior margin continuous, obliquely orientated anteriorly on each side
of eyes. Margin gently emarginate centrally. Lateroanterior margin weakly angled, lateral margin
gently arcuate. Prondtdisc with a short indistinct transverse carina anteriorly; carina as wide as the
distance between the eyes. Surface of pronotal disc covered in circular granules; lateral declivity with
fovea and surface completely granulose. Anterieclidity completey granuloseElytra: carinate
basally; basal portion of elytra with fine alutaceous micrgaaué and slight rugosity; baateral
portion very slightly bulbous; elytral striae deep with weak punctures. Interstriae smooth with the
occasional fine punctur@pipleural carina wellleveloped, extending twihirds of the length of the
elytra. Pygidium: transverse, fully margined, with fine ovaline punctures throughdentrites:
covered in thick brown pubescence; metasternum with longdegkloped sulcughe first and sixth
sternites with long pubescencéegs protibia with three external rounded projections; mesad

metatibia with a smooth apical margin. Tarsomeres with reddisivh pubescence
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Length: male 2936mm; female 285mm.
Variation : in smaler males, the cephalic horn is positioned further to the posterior, often reduced to a
short point on the clypeal carina. In smaller females, the clypeal carina is reduced.

Other material examined( 6 71l I | $ 6

CAMEROON: [no precise locality] Sjoestedt (| NHRS) ; [no drac¢i MeLDITORAR:IBabtmpi] (4
4A1406N, MOABNHNB), 4M@8MmN, 10A496E), 1i v PMMDEODBRTHWHST Ballandhi baud
[=Bali] ( 5 A536 N, MdséukDibeskE]) |, ZMHB); SOUTH Akonangi(2 A1 2 6 N, iil-iv.7009] Pessinann

(11 ZMHB); Lolodorf(3 A1 4 6 N, Jhdobkl4l ZMHB); CENTRAL AFRICAN REPUBIC : Ubangi, Lameerel( I

MNHN); SANGHA-MBAERE: Parc NationaNdoki, Lac 1,392m @ A2 96 N, 19 A1 3BIPMQC);Sehghai . 2010

(3A3006N, 16A05@HE) , MRIAGONGO: [néiprecike locality] 8 | RSNB) ; [no precise |
Thollon @I I 21 1  MNHCNYETTE: Diele (1°416 S4A4156 E), 1890, Dol i sCWET&- Uzac (1

OUEST Diba 0 A206 N, , il19A4Cadi&e (1 P MOPLATEAUX: Lefinie Reservation, Nambouli River

(2°3085, 15°296 E 11.i.1964, S. Endrodyounga (1 1 NMPC); D.R. CONGO: [no precise locality] Il NMPC);

Region des Lacs [=between Lake Edward and Lake Kivu], Dr. SagdnaMRAC); BAS-UELE: Bambesa(3 A2 7 6 N,
25A41183%E JVrydagh (11 BMNHBamb2shg A2 RBN,B)) P6HABL d.B/rydagh 1 |1

MRAC); Bambesa3 A2 7 6 N, ), 8)56143%,1J6 ¥rydagh (1 12l MR ABambesa(3 A2 706 N, ), 285cA4 16 E
3.xi.1937, J. Vrydagh2{l I | 4 | RSNB) ;: 3 B2 ™Mb KN s)a2xh 037136 \FEydagh (2 I MRAC); Bambesa
(3A276N, ) 16 AMWIBHIEVrydagh2l I| | 1 | RS Babesa3 A2 7 6 N, ), £v61439,1)6 \Eydaghi(|

IRSNB); Bambesg3 A2 7 6 N, ), 1D834i41938,B. Vrydaghl{ IRSNB); Bambesad A2 7 6 N, ), 2151438,16 E

Vrydagh (4 I | 1 MRABambesa3 A2 76 N, ), 255A984, 8. Brydaghly 13 | RSB&Bhesa3 A2 7 6 N,

25A4 5481038 J Vrydagh 21 1| 2 MR ABambesal A2 7 6 N, ), xb1838, D.0VEdagh (1 13 MRAC) ;
Bambesg3 A2 7 6 N, ), £vb1839,1. ¥rfidagh(1l paratypeof C. pseudooedipuBerreira, NMB);Bambesg3 A2 7 6 N,

2 5 A 4,116H.1939,J. Vrydagh(1ll paratypeof C. pseudooedipuBerreira, NMB);Bambesa3 A2 76 N, ), I55 A4 16 E
16.i.1940, J. Vrydagha(lotype | &f pseudooedipuBerreira, MRAC);Buta (248N, 24°455 E(1I NMPC); Ibembo

(2 A386 N, ), i DFO3FT. HEEtsebayll MRAIBEMpo(2 A386 N, ), 234A32®B1, Fr. Hutsebaut
EQUATEUR Busira(0 A156 N, ) (118EMBE®)6ERIa(0 A0O3 6 N, ), it-81830Da P. Staner (11 MRA
Flandria 0 A 51 6 1 9)ATO82HFE Hulstaertl(l MR A@ndria0 A2 16 N, ), 26.9i.A%T7 B. Eulstaerd (I | 1

MRAC); Lukolela t A0 46 S, ), i11P281t1H Bhesquierel(l MR AJBYT-UELE: Arebi 2 A496 N, ), 29A3406E
1922, D.J. Budiste@ A2 bH NBMIBAZ2EGENII MRAMOpRAS546N, ), BBA256E

L. Burgeon Ifatol(2 ABSVINGHN | ;), 269ii1926,8 EBurgeoni(ll MR ATURIL; Mawambi A0 4 6 N,
28A3,406E911, GRSHR),&KASAI(OCCIDENTAL: Katoka £°400 S22°246 E 1939, Vankerckhoven K1

paratypeof C. pseudooedlpuﬁerrelra TMSA);,LOMAMI : 30km NEGandajika(6 A 3 2 69 E 22.4.1959, J. Decelle

(U MR AMWeneDitu (7 AOL1ONOE 2Bout r epamtypeaiC. pséudoedipuBerreira,2l | MR AV -

NDOMBE: Bokoro(2 A 8 6 1 8 A204i.a%5, R. Mayne (1 MRAC) -Kokdd2l A1i4 6 S,), RLQadiarQ d E

1 MRANANIEMA: Kasongo(4 A26 6 S, ), vili6xA99, 4.6. Benoit um 11 MRA IQI_\]GALA Bopoto

(2A0806N, ) RQ&BDHEMTD) ; 2RDBDtNg ), VL. EFABOGEt t NORDIKIVMBE)Q A3006 N,

2 9 A2, 1t6BBrgenhoff I MRABENi(0 A3 06 N, ), id8A R Tlockensll | RSNBJO,A3BeéMI, ), 29A2706E
ix-x.1910, Grauer (1 MRABeNi;0 A306 N, ) 29X 27 D EO0 JRSNB); BemieDrA 3(0BIN, ), x2xD1832,7 6 E

L. Lelun MR A SUD-UBANGI: Molanda @ A2 9 6 N, ), 2954 @8lIdIEI 1 MNH NSHOPQ Banalia
(1A338N,)RIBALMRAEBaumbu L A156 N, ) didde: BtoJEGhesquierell MR A Kidangani

(0 A3 106N, ), @ 59431 M. B&kdarKoek (Il R MN Stanteyville [=Kisangani]@ A3 1 6 N, ), 1B5i.A%4, B.E

Saussusl(l MRAC) ; (& @admb i), iR1938,2V7 Bréuwers (1 B MN Mangambi(0 A4 86 NPE 24 A27
1946, R. Mayne (1 MRAC) ; YOaA4g8omb,i), P4 ARY Bamnier & Van Boverdl( MR A Zangambi
(0A480N, ) xB10%02)7Becelle (I N MPYapgambi(0 A4 8 6 N, ), iA974 B.BokHarKoek I RMNH) ;
TSHUAPA Bosekelgl A 1 822N\ 3, 2id¥52, J. van Vynckt (1 MR ABbpekelel A1 8 6 N, ), x.29823 2 \&uE

Vynckt (1T MRAERiz 0 A146S,), iiRi01AZW2)6HAUWaerts {1 MRAEWQta0 A146 S, ), 21974 4.2 6 E
Hauwaerts (. NMB); lkela(1 A0 36 S, ), 1958,R. Degaide{l MRARea(l A0 36 S,), 195, R.Degide

(21 I NMPC); GABON: NGOUNIE: Koumba(1 A486S, 11A596E)L,] PMOGDOENINDPagei x (
Makokou(0 A3 406 N, 12A51IMisEionBalRachi oWwSK g, & MOBIOCRAEMARITIVIE: BdigdN) ;

(2°108S, 10°126 J 22.vii.1974, Poulard (1 MHNL); nearNdougou 4 A3 9 6 S ,, 1-®.Aii4198a, E )W. Hielkma (6 I

411 RMNH) .

Diagnosis this is one of three superficially similar species, with a bificated clypeal horn and an
arcuatepronotal @arina in the male<C. princepshas an angled lateroanterior margin of the pronotum
whilst C. obtusicornisandC. genierihave rounder lateroanterior margins. The females of the three

species can also easily be distinguisHadC. princeps thecarina is indistinct and almost absent in
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some specimendn C. obtusicornis the carina is short and straight, with a slight emargination
centrally. InC. genierj the carina is wide, bowed from the midpoint to the edgestgltly arcuate
centrally. As these species are distributed allopatrically, there is unlikely to be any confusion in
specimens with provenance.

Biology: this largebodied species is restricted to the lowland forests of Central Africa where
elephants are found. Specimens are regukthacted to light anéh the Central African Republic

one female specimen was collected at a light trap set in the canopy in Ndoki National Park.
Specimens have been cauditoughout the year

Distribution (PI. 23: fig. 8) Cameroon, Gabon, Equatori@uinea (?), Congo, Central African

Republic, Democratic Republic of the Congo

24. Catharsius obtusicorni8oheman, 185%tat. res.

(PI. 24 figs. 18 Pl. 30: fig. 24

Copris platycer&lug, 1855: 655; Peters, 1862: 24@nior primary homonym
Catharsius platyceruglug, 1855):Gemminger & Harold, 1869: 101Bgringuey, 1901: 326; Moretto, 2014. 62
Catharsius obtusicorniBoheman, 1857: 217

Type localities
Catharsius obtusicornidoheman, 1857 A Caf frari a i nterioro
Copris platyceraKlug, 1855 fASenao [ (17A276S, 35A026E), Mozamb

Name-bearing types

Catharsius obtusicorniBoheman, 1857 5 sy nt ypes n( MibikerSH preserve the

stability of nomenclature by fixing the published name to a single specimen, the largest male
specimen from the series is hatesignated as théectotype

n// Caffra [/ ria. [/ J. WaTypub|[red ¢ard with black lsoider]d/r ni s |
265 / 60 [pink paper; partially handwritten] // 4939 / E92 + [light blue paper] // NBHBS8 /

000000253 // LECTOTYPE / CATHARSIUS / obtusicornis / Boheman / det. H Takano 2015 [white
card with red border; partially handwritten] [ /¢
Copris platycer&Klug, 1855 11 synt ype i n ZMHB. I n order to pr
by fixing thepublished name to a single specimen, this specimen iglbsignated as thdectotype

i/ Type [orange <car d] /1 9347 |1/ platycerus |/
border; handwritten] // bison / Kl. / Sinna Peters [turquoise card black border; handwritten] //
LECTOTYPE / COPRIS / platycera / Klug / det. H Takano 2015 [white card with red border; partially

handwritten] [/ 0
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Redescriptiont Colour: Black, with a reddish undertone; pubescence reddashin. Male (Pl. 24:

figs. 1, 2,5): Head: anterior clypeal edge broadly arcuate, with a very slight concavity centrally;
clypeal margin continuous; clypeal surface transversely rugulate anteriorly, turning more granulose
towards the clypeogenal suture; central portion with fine grapultand posterior portion with
transverse rugulae. Genal edge rounded and obtusely angled, surface covered evenly with longitudinal
granules turning more ovaline posteriorly; the genal margin with a clear emargination at the
clypeogenal suture. In dorsalew, the lateral sides of genae paradlieled. Siture well defined to

base of an incomplete clypeal carina. A laterally flattened, rectangular and slightly apically bificate
cephalic horn position anteriorly on clypeus; hdemted forward in lateral vie. Pronotum: anterior

margin continuous, obliquely orientated anteriorly on each side of eyes. Margin sharply emarginate
centrally. Lateroanterior margin rounded, lateral margin very slightly arcuate. Pronotal disc with a
continuous evenly arcuatgansverse carina anteriorly and depressed strongly on each side of the
midline; carina forms just above the fovea in lateral view; surface of pronotal disc covered evenly in
circular granules, becoming smaller and closer together anteriorly towards dtisemiateral
declivity with fovea and surface completely granulose, central portion of anterior declivity completely
granulose, with a short depression in the basal third the length of the emargination of the margin; in
frontal view, the lateral basal gmn of the anterior declivity smooth, from the fovea to the anterior
margin of the pronotumElytra: carinate basally; basal portion of elytra with fine alutaceous
microsculpture and slight rugosijtipasdateral portion very slightly bulbous; elytral iste deep with

weak puncturednterstriae smooth with welipaced fine punctures; epipleural carina seNeloped,
extending twethirds of the length of the elytrd@ygidium: transverse, fully margined, with fine
ovaline punctures throughoentrites: covered in thick brown pubescence; metasternum with long
well-developed sulcus; the first sternite heavily punctured with pubesdesg®.protibia tridentate;

mesa and metatibia with a weakly undulating apical margin. Tarsomenids reddishbrown
pubesence.Aedeagus(PIl. 24: fig. 7) parameres almost as long as phallopbasesed laterally and
pointed at apex. Endophallus with latgeella copulatrixin medial regior(Pl. 30: fig. 24)

Female (Pl. 24: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin;clypeal surface transversely rugulate posterior portion behind clypeal carina granulose; genal
edge rounded and acutely angled, surface covered with longitudinal, granules turningvatiome
posteriorly;clypeogenal suture to base of clypeal carina; clypeal carina raised, with four well defined
tubercles, the two central tubercles raised higher, being placed close together amatlpdstehe

lateral tuberclesPronotum: anterior magin continuous, obliquely orientated anteriorly on each side

of eyes. Margin gently emarginate centrally. Lateroanterior margin rounded, lateral margin gently
arcuate. Pronotal disc with transverse carina anteriorly; carina almost straight and withonidtier

than the distance between the eyes. Surface of pronotal disc covered evenly in circular granules;
lateral declivity with fovea and surface completely granulose. Antergglivity completely

granuloseElytra: carinate basally; basal portion ofyeh with fine alutaceous microsgilre and
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slight rugosity; badateral portion very slightly bulbous; elytral striae deep with weak pursture
Interstriae smooth with welipaced fine punctures; epipleural carina sdeleloped, extending two
thirds ofthe length of the elytraPygidium: transverse, fully margined, with fine ovaline punctures
throughout Ventrites: covered in thick brown pubescence; metasternum with longdegkloped
sulcws; the first and sixth sternites with long pubescenags praibia tridentate; mesaand
metatibia with a smooth apical margin. Tarsomeres with reddisivh pubesence.

Length: male 1832mm; female 1B0mm.

Variation : in smaller males, the cephalic horn is positioned further to the posterior, often reduced to a
short triangular peak on the clypeal carina. In smaller females, the clypeal carina is reduced with the
guadridentate carina becoming tridentate.

Other material examined(210I I 13 9 :

D.R. CONGO: ITURI: Lac Albert, Kasenyi Lt A2 48 N, 3.098213V6 oy (1 v iMiR A C § Albert, Kasenyi
(L1A2486N, 30A2606E), 15l vMRAIGNMB); KENYA : KABIARRDd Ambdsdli (2208 S, 78H)A,1

R. Mi neltt P MQAMboseli Game Reserveampsites neadl Tukai, 1000m -Fx@a¥M1bS, 37A1
Krikken & A. van Berge Henegouwerll( RMNH); Mara areal A2 46 S, , 3.6iA%B & E.)Dewhurst(l | 1

NMK); KILIFI: Mbuyuni 32 46 S, 37 A5306E)(,111 INONKM)::H df Mwinbiovt & Ngwi ( 1 A3 16 S,

3 7 A5,61E2D10, Shak (I P MOKAKUENI: Emali Range, Sultan Hamu@ A0 16 S, , 49008020 E )

iii.1940 (' N M KIERU: Meru National Park@ A N3 & 3 8 A20QiidL&7y, 1. Nicolas (I MHNL); Meru National

Par k, Mul i ka Lodge, 6 5 0 m(1( RMNH)3MeNI, Natidnal R arosRnENW UralGate, i650m 1 9 8 1

( 0 AN 4 63 8 ABOXial®E/B, C.F. Dewhurstl (I SANC); NAROK: Masai Mara Game Reserve, Keekorok, 1625m

(1°3585, 3B°146 E 26.iv.1975Davis & Dewhurst (8 I 21 | SANC); SAMBURU: Samburu LodgeQ0°34aN, 37°346 £

E.J. Fittkan I ZSM); TAITA-TAVETA: Bungule( 3 A516 S,, 1.,8.8085 B. &ifgerhoedtl(l | 1 PMOC) ; Bur a
(3A2765S, 01998 KMWedaeY P MOKlaguni Lodge2 A546S, 38A046E),I| I7. RMNH)7:6, J.
Kilaguni, Tsavo West National Pai2 A5 4 6 S, F3\@iehydéd(H )l 11 MHNL; 51 | MDCL); Kilaguni Lodge

(2A5465S, , T3a8AMedt dN&ipnal Park, xi.1974, Hidepohl (ZSM); 260km E NairobMombassa Road3{006 S ,

38°285 E 21.iv.1974 (L SANC): Ngulia Lodge(3 A0 1 6 S, 28.81872,3L6 Gangloff 1 MHNL); Ngulia Lodge

(3A016S, 38A136E), i.1977, D.A. Peason (1I@NMKNDCL,$4gal a Hil
1 PMOC); (JA2%80 8,, 10xi8L976,0Y0 hgemal(l | 1 RMNH) ; (3°008 8§ v 2838 )B k1994,

Champanhetl( I P MO&yo(3°000 S, 288BVeuxgué(1 I | MDCL); Tsavo (3006 S, 288 B)A, 15.ii.1972,
Delpont @l I 4 | MHNL; 1 I MN HIsava East National ParR (A4 5 6 S , ), \8188%,439 Iéeddurt (1 MHNL);

Tsavo National Park 2 A4 586 S,, 263189824 9.68EJ) Hazewinkel3( | RMNH) : Tsavo( 2N\&4t5i6a5n a | F
3 8 A4,9@xENQ73, T.J. Kingstorl(I O U M Nidayo ;Natimal Park, Mzinga, 600r6 3 A2 16 S, 27XiB1872,9.0 E)

Krikken(@l I | RMNH) ; Tsavo East Nati onal Par k, 1 5-k5ni.1981,rfA. Buc huma

Rasa ( 1ITsadoNEKS} National Park, Dida Harea, 4508 A3 5 6 S ,, 25XiBLA7R, W O6KERkenI I RMNH) ;
Tsavo East National Par k, -Blzil97®al,Krikkeh & @ Sl 1 RMINTFERM A3 706 E) |,
East National Park, 2.5km from Voi, 487487236 S 8°358 E %i.1973, T.J. Kingston (21 OUMNH); Tsavo EasNational

Park, Voi Safari Lodg®,i600mMm3( 3A2I1I&8RMILIBIMRVES Kitional Bark,

Kilaguni, 800m(2 A54 6 S, , XBIATEA@HFE Pewhurst (1 SANC); Tsavo West National Park, Nguli@ A0 16 S,
38A1306E),g ain.glo918(7NIMK3ayo West National Park, Ngulia Circ(@ A0 16 S, 38A136E), 7. xi
Dewhur st NMKD(BA246S, ivRE7AR Gatcason (I NMK)(;3 A246 S, 29%.89413B. 06 E)
Smeenkll RMNH); Voi ( 3 A2 46 S, 27381872, ToFpenkl(I RMNHBIY 3 A246 S, 303893 8.0 E)
Smeenk8 Il RMNH)Y 3A246S, 133va988, ®.aDEUgueR(l I P M@oCenvirons( 3 A246 S, 1338 A3 306 E)
19.xi.2011, Shak (I P MOC)(;3 A204i6 S ,, xii.3981A /@ n@rHl) JLMC; 1| MDCL); ENE of Voi, 500600m

(3°216 S, 9B B Zi.1972, J. Krikken (L R MN MANA RIVER: Galana Game Ranch, Lali Hills area, 250m
(3A0106S, ,2B9 A% Dai3 & Dewhurstl{ S AINMIDZAMBIQUE : CABO DELGADO: Namaluco (site 4),
ParqueNacional das Quirimbas, 180m (186 $40°1% E 29.xii.2012, F. & S. Génier (1 11 FGIC); Ravia (site 1),

Parque Nacional das Quirimbas, 380m°¢®» B9°2% E 1.i.2013, F. & S. Génier & M. Denjal(7l 100 | FGIC); Ravia

(site 1), Parque Nacional dgwirimbas, 380m (1206 39°2% E 2.i.2013, F. & S. Génier & M. Denjal(5ll 11 FGIC);

Ravia (site 1), Parque Nacional das Quirimbas, 380rB239°2% ¥ 3.i.2013, F. & S. Génier & M. Denjal(1FGIC);

Ravia (site 6), Parque Nacional das Quirimbas,n8§02°316 S39°1% E 3.i.2013, F. & S. Génier & M. Denjal(3

FGIC); Taratibu (site 1)Parque Nacional das Quirimbas, 320m°@® S39°4D f 7.i.2013, F. & S. Génier & M. Denja

(41 | FGIC); Taratibu (site 2)Parque Nacional das Quirimbas, 350m°@® S39°4% E 8.i.2013, F. & S. Génier (1

FGIC); Taratibu (site 3)Parque Nacional das Quirimbas, 340m°@B S39°4D ¥ 9.i.2013, F. & S. Génier (1FGIC);

Taratibu (site 4), Parque Nacional das Quirimbas, 340iM8b2S 9°428 F 7.i.2013, F. & S. Qdéer & M. Denja (26 |l
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8l | FGIC); Taratibu (site 4), Parque Nacional das Quirimbas, 34082S 9°428 E 9.i.2013, F. & S. Génier (1

FGIC); Taratibu (site 5), Parque Nacional das Quirimbas, 340f/4782S 9°428 E 8.i.2013, F. & S. Génier & M. Denja

(271 I 13 | FGIC); Taratibu (site 5), Parque Nacional das Quirimbas, 340f4162S 9°428 E 8.i.2013, F. & S. Génier

(A 21 | FGIC); Taratibu (site 7), Parque Nacional das Quirimbas, 310f#§2S 9°428 E 10.i.2013, F. & S. & M.

Denja (4 | FGIC); MANICA: Bandul a (19A026S, 3 3 A019 6 EH)P,Enidids. deTiambard 0 5 , A.
(16A4406S, 34A1506lE) MNHBPFBLA: GdrongoSauNatomal Pard 49 S34°300 E 11-28.i.1972,

Bornemissza & Kirk (I 1 SANC); SOUTH AFRICA: Caffraria (1 Il I R 9 Bdecise locality]d. Burke (1

BMNH); LIMPOPQO: Kruger National Park, near Phalaborvea’016 S31°130 E 25.i.2012, Davis, Tshikae & Deschodt

(1 UPSA); TANZANIA : ARUSHA: W shore of Lake Manyar88(A3 6 6 S, ), ii3va983, &8.6CEoperl( BMNH) ;

IRINGA: Mgololo( 8 A436 S, 35 Adcd éolegtar 8 i Iv . B K IRifha; National Park, Tandala Camp, 912m
(7A4606S,), 6Xb2008,Po0aErgelgl 1171 | MHNL; 51l Il 12 P M@ICL MDCL); KILIMANJARO : Moshi

(3A216sS, 37 A20 05 Eawegter2(@ 1. i W.MKN®I3 LindiBl 10A006 S, (1139 R ZAHBE )

MANYARA : Babati district (4130 S 5°458F 8.xii.2011 (4 II 11 MDCL); MARA: nearK| ei nds Camp, 1700m (
35A1106E), 13.il. 1RPMNIbho;énvirons2°0038,1B58100 F18.xi-4.xii.1994, M. Homolac (. NMPC);

Lobo Lodge, Serengeti National ParR°@0sS, 35°100 E i.1987, Burmeister (1 ZSM); MBEYA: Rungwe (9A106S,
33A3306E), ocalxcollector2( 0l 1 2B M NVMDROGORO Kihonda (6466 S 7°398 iii.1963, E. Haaf (I NMB);

Mikumi ( 7 A2 46 S,, iii.2062AR.QvEn&t) L I | 1 P MOIikumi National Park T A2 46 S, ), 13.618%,9 6 E

Curletti (I JLMC); Mor ogor o ( 6A506S, 37A4006 EBondo Bandomédruggwa Maaintaing, 1 I MNH
300m 7°500 S, 4@ MBIAH.ii.2012, D.A. Oram (. BMNH); PWANI: Se | ous Game Reser vEGE)4,00m ( 7

Xii.2012, local collector( 2l I B MNRYKWA: Kati sunga (6A516S, 31A066IEl) , 1949,
IRSNB); Lac Rukwa( 8 A2 06 S,, i.1848, AHU5BMHEON( I | R RNBUMA: WandondeGebietam Rwuma, P.

Kammer er| |(ZBIMB); ZBMBIA : CENTRAL: Kafue National Park, Chunga Caripl 4 A5 7 6 S,xi.1289,A4 96 E)
L.Wiliemse @ | R MNBASTERN Mfuwe, South Luangwa National Patk1 3 A0 5 6 S,,8.i.Bo84AK 7TRENH) ;

Nkwali, South Luangwaame Management Area 52 9 m ( 1 3 A,21818.%.2012 R. ArRitB & H.)Takano Z# |l

34 | B M NSdyth Luangwa National Park, 525 3 A 0 B1@ JE 9.xi.2005, S. Beynon & M. Jubbl(1OUMNH);

NORTHERN Abercorn [=Mbala]( 8 A53 D &2,218.8.1941, H.J. Brédol(T | RSNB); Kabwe (8A346S
26.ii.1943, H.J. Brédol | RS déhBeKalabaet Seranani, 7.iii.1943, H.J. Brédol (2 | RSNB) ;( 1K0aAl1BrHdSy

29 A2 28iED43, HJ. Brédo 18 | RSNB) ; Mpor ok®oB)o, (i9.AR2BH5S,, IH.0JARSBNE)d.0 (5
Mweru-Wantipa( 8 A4 66 S,,i.1949, M3 . Beed@X 11 Il 1311 RSNB) ; Nkamba Bay, Sumbu Na

8A360S, ,2375AI2@3H B.)Smith & H. Takandl( B MNSQUTHERN Victoria Falls Livingstone(17 A556 S,
25 A5 2GiE9841 1 R MNWMBABWE : MANICALAND : Mount Chirinda2 0 A2 5 8 S ), 19862 Swyrdeitéh
(11 B MMWASHONALAND WEST: Kariba (16°316 S 8°512 F 10.ii.1973, N.J. Duke (L I TMSA); Marongora,
550m (6°130 S29°100 E 6-9.i.1987, W. Wittmer (4 I NMB); Rekometjie(16°080 S29°246 E 8-9.i.1982, Doube &
Macqueen (12 I 11 | SANC); MASVINGO: Kyle Game Reserve (20°41S31°006 E 22.iv.1971, Bornemissza &
Aschenborn (. SANC); Kyle National Park (20°HL S31°000 E 17-18.xi.1973, Tribe& Aschenborn (L SANC); Kyle
Recreational Parlat Lake Mut i ri kwi (B50A1063,99 3,1 AZMAE; BMATABELRELAND |
NORTH: 96km NW Bulawayo 19°330 S 7°562 F 20.xi.1973, Tribe & AschenbornI(1SANC); Victoria Falls Zambezi
National Rrkcamp( 1 7A546 S, 25A486E) | ZMHB); \fictoria FAl9MOBA 5 &Ka S )EIBRIFIAA,Y 61E
Kirsten & Scholtz (1 TMSA); Wankie [=Hwange] National Pak 1 8 A 4 3 & S,,21-23.8.£9337 Trike)& Aschenborn

(21 I SANC).

Notes There has been a great deal of confusion over the true iden@tyatitusicornis At one time

or another, at leasbfir taxa have been identified under this nant&: genierj C. gibbicollis C.
platycerusand C. princeps Klug describedCopris platycea on a series of specimens collected by
Carl Peters at Sena in Mozambiq@opris platycerais however a junior primary homonynt (
platyceraWiedemann, 1823, is a junior subjective synonymOoithophagus girafffHausmann,
1807)), which went unnoticed hytarold (1869) who correctly identified th&. platycerusand C.
obtusicorniswere the same species. Kolbe (1893) describegrincepsfrom the Congo but this
taxon was incorrectly synonymised by Felsche (1901) u@dabtusicornis Gillet (1907) addedot
the confusion by synonymisin@. gibbicolliswith C. platycerusand stated that. obtusicornisvas a
different taxon. Gillet published the following synonymies in his catalogue of L2ldbtusicornis

C. princepsandC. platycerus= C. gibbicollis Ferreira (1960a) synonymised all of the names under
C. obtusicornisbut the male and female she figures in the redescriptiGngenieri The final change

she made (1960b) was to raiSeplatycerugo species level with the other three names as synonyms
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and subsequent works dealing with this species have used theChgptagycerus(Ferriera, 1967;

1972; Moretto, 2014).

Diagnosis see undelC. princeps Although similar toC. princeps it is closest toaC. genierifrom

which it can be separated by the arcuate aspect of the body in rear viewgdnierj the body has a
triangular aspect.

Biology: a widespread East African specisind in open savanna and woodland habitats but
restricted to areas where eleplgate presentThe author has collected the species under elephant
dung and at light in Zambia but only in areas with healthy elephant populations. Elephant populations
have decreased significantly in neglast Zambia over the past century (M.T. Harverspcomm.,

2015) and having revisited areas where Hré@dBh ad col | ect ed the species
on, the species was not pres&pecimens have been caught between November nd Ju

Distribution (PI. 24: fig. 8) South Africa, MozambiqueZimbabwe, Zambia, D.R. Congo, Burundi

(?), Rwanda (?), Uganda (?), Tanzania, Kenya.

25. Catharsius genierMoretto, 2014
(Pl. 25 figs. 1-8; PI. 30: fig. 29

Catharsius obtusicornisensu Ferreira, 1960a (nec Boheman): 29
Catharsius platycerusensu-erreira, 1967 (nec Klug): 244
Catharsius genieMoretto, 2014: 59

Typelocalty: A Bur ki na Faso, Nahour i, For°t de Nazinga

Name-bearing type: Hol ot Wp@: I in C

i/l BURKI NA FASO: NAHOURI / For °t de Nazinga, Ak
26.VI.2006, zone soudanienne / savane boisée, piége lumineux / F. & S. Géniei762006
HOLOTYPE / Catharsius/ genieri n.sp. / dés.: P. Moretto, 2014 [red card withck border] //
COLEOPTERES / DU / BURKINA FASO / BF005619 [QR Code; white card with black border] //

[aedeagus glued onto triangular card] [/ 0

Redescription Colour: Black, with a reddish undertone; pubescence retdaskn. Male (PIl. 25:

figs. 1, 2, 9: Head. anterior clypeal edge broadly arcuate, with a very slight concavity centrally;
clypeal margin continuous; clypeal surface transversely rugulate anteriorly, turning more granulose
towards the clypeogenal suture; central portion with fine granokatnd posterior portion with
transverse rugulae. Genal edge rounded and obtusely angled, surface covered evenly with longitudinal
granules turning more ovaline posteriorly; the genal margin with an emargination at the clypeogenal
suture. 8ture well defired to base of an incomplete clypeal carina. A laterally flattened, rectangular

and slightly apically bificate cephalic horn position anteriorly on clypeus; Hamesl forward in
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lateral view.Pronotum: anterior margin continuous, obliquely orientatetteriorly on each side of

eyes. Margin sharply emarginate centrally. Lateroanterior margin rounded, lateral margin very
slightly arcuate. Pronotal disc with a continuous evenly arcuate, transverse carina anteriorly and
depressed strongly on each side e midline; carina forms just above the fovea in lateral view;
surface of pronotal disc covered evenly in circular granules, becoming smaller and closer together
anteriorly towards the midline; lateral declivity with fovea and surface completely grancéose!

portion of anterior declivity completely granulose, with a short depression in the basal third the length
of the emargination of the margin; in frontal view, the lateral basal portion of the anterior declivity
smooth, from the fovea to the anterimargin of thepronotum.Elytra: quite straight, giving a
triangular aspect to the body in rear view; carinate basally; basal portion of elytra with fine alutaceous
microscupture and slight rugosity; bdateral portion distinctly bulbousglytral striaedeep with

weak puncture Interstriae smooth with wedpaced fine punctures; epipleural carina seNeloped,
extending twethirds of the length of the elytr&ygidium: transverse, fully margined, with fine
ovaline punctures throughoentrites: coveaed in thick brown pubescence; metasternum with long
well-developed sulcus; the first sternite heavily punctured with pubesdesg®.protibia tridentate;

mesa and metatibia with a weakly undulating apical margin. Tarscnevith reddisHorown
pubescene. Aedeagus(PIl. 25: fig. 7) parameres almost as long as phallopasesed laterally and
pointed at apex. Endophallus with latgenella copulatrixin medial regior(Pl. 30: fig. 25)

Female (Pl. 25: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin;clypeal surface transversely rugulate posterior portion behind clypeal carina granulose; genal
edge rounded and acutely angled, surface covered with longitudinal, granules turningvatior
posteriorly;clypeogenal suture to base of clypeal carina; clypeal carina raised, with an upright bificate
horn centrally in frontal view, wide on the basal third, the apicolateral angteguced into a fine
denticle.Pronotum: anterior margin catinuous, obliquely orientated anteriorly on each side of eyes.
Margin gently emarginate centrally. Lateroanterior margin rounded, lateral margin gently arcuate.
Pronotal disc with transverse carina anteriorly; carina deeply bowed at lateral edgesameiatis
anteriorly centrally and notched medially. Carina much wider than the distance between the eyes.
Surface of pronotal disc covered evenly in circular granules; lateral declivity with fovea and surface
completely granulose. Anterior declivity commit granulose.Elytra: quite straight, giving a
triangular aspect to the body in rear view; carinate basally; basal portion of elytra with fine alutaceous
microsculpture and slighrugosity; baskateral portion distinctly bulbousglytral striae deep with

weak puncture Interstriae smooth with wedpaced fine punctures; epipleural carina wdeNeloped,
extending twethirds of the length of the elytrd@ygidium: transverse, fully margined, with fine
ovaline punctures througholgntrites: covered in thik brown pubescence; metasternum with long
well-developed sulcus; the first sternite heavily punctured with pubesderg®.protibia tridentate;

mesa and metatibia with a weakly undulating apical margin. Tarsanavith reddisFbrown

pubescence.
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Length: male 2635mm; female 2&@2mm.

Variation : in smaller males, the cephalic horn is positioned further to the posterior, often reduced to a
short triangular peak on the clypeal carina. In smaller females, the clypeal horn is reduced into a
guadridentate carina.

Other material examined( 351 I | 3 2

BURKINA FASO : CENTRE Ouagadougoy12°22&N, 1°316W), M. Delpont (I MHNL); environs de Ouagadougou

(12°220N, 1°318W), vii-viii.1987, M. Delpont (2 | MHNL); CENTRESUD: Forét de Nazinga, Akwazena, 275m
(11A096N, 1A3706W), 2 1. Ivpafatyp2s0 OGRS N¥B) ;& FBar °“Gtend er Ng Zilndla, Akw
1A3706W) , 21.vii.28lé&pel ,F.CN&D)r3.t GleniNazi(nga, Akwazena, 275
21.vii. 2006, Iparatyge PMOC); Boeéhde &lazinga, Nhguio, 27%ml. 1 A0O8 6 N, 1A356W), 24. v
S. Ge n i lelr pardtypds PMOC); Pama, 2320 1 1 A056 N, -2AA.1\Bi6iW) ., 2 025 , P. Mor et t
(11A096N, 1A096W), ix.I200BMCA). R.11A0O dvwhiaio2q0% DsEdMectog 1 |

PMOC); Reservede Nazinga(11°09&N, 1°376N), 9-12.vi.2005, S. Rojkoff (1 MDCL); D.R. CONGO: BAS-UELE:

BambesaZ A2 7 6 N, ), @x5.938, PolLEfevre 1 TMSA); HAUT-UELE: Parc National de la Garamba, Cellule I

(3°530 N, 248 H ¥9,iii.1951, J. Verschurer6(ll I | 1 MR A €3rc, National de la Garamba, Cellule (8536 N,

29°246 EJ.vj.1952, H. de Saegerl(12l | NMBY); Parc National de la Garamba, Cellul¢3t535 N, 248 H28.iv.1952,

H. de Saeger (1 NMB); Parc National de la Gamba, Cellule 1{3°536 N, 242 B A, 29.v. 1952, IH. de Sae
MRAC); SOUTH SUDAN: IMATONG: Assua Rive{ 3 A4 3 6 N,, 113v11418, 3 &dy¥ Jacksordl( BMNH); Nimule

( 3AN3 5@ 2 Al®eDMH, B.Y.1912, Lady Jackson (IBMNH).

|
0

Diagnosis see undeC. princeps Males very similar t&C. obtusicornisout can be differentiated by

the triangular aspect of the body. The females are easily distinguished by the length and shape of the
pronotal carina as well as the clypeal horn.

Biology: a widespread species found in the Sudanian Savannawhbéth appears to be strictly
restricted to areas where elephants are foundividuals are readily attracted to lighT.he
distribution of the specimens studied is disjointed but thimast likely down © undercollecting.

The elephant populations within this region are very fragmente@.bgenieriis likely to be found in
areas with healthy elephant populations such as Zakouma National Park in Chad, B&airguan
National Park in Central African RRablic and Bouba Ndjida National Park in Camerd®pecimens
have been caught betwelarchandOctober

Distribution (PI. 25: fig. 8) Burkina Faso, Ghana (?), Benin (?), Nigeria (?), Cameroon (?), Chad (?),
Central African Republic (?), D.R. Congo, So&thdan, Uganda (?).

26. Catharsius severinGillet, 1907

(PI. 26 figs. 1-8; PIl. 30: fig. 26
Catharsius severintillet, 1907: 183ferreira, 1960a: 41; 1967: 253.

Typelocality: A Chindeodo [(18A356S, 36A286E), Mozambique

Name-bearing type: Hol otype I in I RSNB (by original mo n ot
i/ Type [grey card with black border; red pril
handwritten] [/ Cat h. 7/ Severini Gillet [/ (ty
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[handwritten] // HOLOTYPE / CATHARSIUS / severini / Gillet / det. H Takano 2018 [white card
with red border; partially handwritten] [/ /20

Redescriptionn Colour: Black, with a reddish undertone; pubescence reddaskin. Male (Pl. 26:

figs. 1, 2, 5) Head: anteior clypeal edge broadly arcuate, with a very slight concavity centrally;
clypeal margin continuous; clypeal surface granulose except for a very small region of transverse
rugulae in the region between the cephalic horn and anterior margin; posterion path fine
granules and rugulae. Genal edge rounded and acutely angled, surface covered evenly with
longitudinal granules turning more ovaline and finer towards the eye; geiaé svell defined to

base of an incomplete clypeal carina. A laterallytéla¢d, spadehaped cephalic horn positioned
anteriorly on clypeus; horn gently slanted forward in lateral viBwonotum: anterior margin
continuous, obliquely orientated anteriorly on each side of eyes. Margin sharply emarginate centrally.
Lateroanteriomargin rounded, lateral margin very slightly arcuate. Pronotal disc with an interrupted
carina anteriorly, curving back on each side following the slope of the anterior declivity; the central
portion widely emarginate with the carina raised into two upwsrinting projections either side of

the midline; carina forms above the fovea in lateral view; surface of pronotal disc covered evenly in
circular granules, becoming smaller and disappearing around the central projections; lateral declivity
with fovea ad surface completely granulose; anteribeclivity completely granuloseElytra:
carinate basally; basal portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral
striae deep with weak punctures. Interstriae with some alutaceawssmilpture and rugosity;
epipleural carina wellleveloped, extending twihirds of the length of the elytraPygidium:
transverse, fully margined, with fine ovaline punctures throughdritrites: covered in light brown
pubescence; metasternum with longll-developed sulcus; the first sternite heavily punctured with
pubescencd.egs. protibia tridentate; mesand metatibia with a weakly undulating apical margin.
Tarsomers with reddiskbrown pubescencéedeagus(Pl. 26: fig. 7) parameres almost &g as
phallobasecurved laterally and pointed at apex. Endophallus with lengella copulatrixin medial
region(PI. 30: fig. 26)

Female (PI. 26: figs. 3, 4, 6) Head. anterior clypeal edge gently arcuate with continuous clypeal
margin;clypeal surlce transversely rugulate posterior portion behind clypeal carina granulose; genal
edge rounded and acutely angled, surface covered with longitudinal, granules turning more ovaline
posteriorly;clypeogenal suture to base of clypeal carina; clypaana $ightly raised, withtwo small
tubercles positioned anteriorly either side of a central longitudinally elongate tuldemetejtum:

anterior margin continuous, obliquely orientated anteriorly on each side of eyes. Margin gently
emarginate centrally. Latematerior margin rounded, lateral margin gently arcuate. Pronotal disc with

a short indistinct transverse carina anteriorly; carina emarginate centrally and shorter than the distance
between the eyes. Surface of pronotal disc covered in circular gramttes] beclivity with fovea

and surface completely granulose. Anterior declivity completely granuidgiea: carinate basally;
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basal portion of elytra with fine alutaceous microsculpture and slight rugosity; elytral striae deep with
weak punctures. Intstriae with some alutaceous microsculpture and rugosity; epipleural carina well
developed, extending twihirds of the length of the elytr&ygidium: transverse, fully margined,

with fine ovaline punctures throughoMentrites: covered in thick brown pubescence; metasternum
with long welldeveloped sulcus; the first and sixth sternite with long pubescéegs; protibia
tridentate; mesaand metatibia with a smooth apical margin. Tarsomemgh reddiskbrown

pubescence.

Length: male 2930mm; female 381 mm.
Variation : all the specimens studied are well developed males and females with little variation. It is

likely that smaller malesvill have a reduced cephalic horn positioned further to the posterior.

Other material examined( 4 I 1 1)3

KENYA: KAJIADO: Suswa( 1 A116S,, xi.d9%7A beabdllector I | PMOC); MOZAMBIQUE : [no precise

l ocal i ty]BMNSJOFALR: Chironde Camplnhamitanga(18230 S, 3385 )A, Xi.i2.000605 D. Cami ade
JFJC)Marromeu( 1 8 AB 8 &S, FanEljlik (L I RMNANZANIA : MOROGORONger engere (6A4568S,
S.Schauer (L ZMHB); PWANI: Selous Game Reser¢e7 A4 9 6 S ,, xii.3084Al8cal 6olfector] P MOC) ;

Diagnosis the male is unmistakable with its curved pronotal carina and the arcuate margin of the
clypeus. The femalis similar in appearance @. obtusicornisa species with a similar distribution,

but the indistinct pronotal carina as well as the evenly tecslzape of the clypeus should allow for
easy identification.

Biology: although widely distributed from Kenya to Mozambique, this is a very rare species in
collections. The biology is unknown, although it is likely this labgelied species has a preferenc

for elephant dung like other member of this clatlee few specimens in collections with déiave

been caught between November daduary

Distribution (PIl. 26: fig. 8) Kenya, Tanzania, Mozambique.

27.Catharsius hero8oheman, 1860

(PI. 27 figs. 1-8; Pl. 30: fig. 27
Catharsius hero8oheman, 1860: 109; Péringuey, 1901: 329; Ferreira, 1960a: 27; 1967: 237; 1968: 270; Moretto,. 2008: 38

Type locality: fj uxta |@pzuemaNOoGake ONgami (20A286S, 22A4
Name-bearing type: 1l syntype in NHRS. I n order to pres
fixing the published name to a single specimen, this specimen idédmigmated as théectotype

i/ / No&6Gami [/ Africae [/ J. Wahl b.redcardwitlhldaek /[ / H
border] // 4825 |/ E92 + [light blue paper] // NHRSNI / 000000251 // LECTOTYPE /
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CATHARSIUS / heros Boheman / det. H Takano 2015 [white card with red border; partially

BN

handwritten] [ /0

Redescriptiont Colour: Black, pubescence browvale (Pl. 27: figs. 1, 2, 5)Head: anterior clypeal

edge broadly arcuate, with a very slight concavity centrally; clypeal margin continuous; clypeal
surface transversely rugulate centrally, turning more granulose towards the clypeogenal suture;
posteriorportion behind cephalic horn granulose; genal edge rounded and obtusely angled, surface
covered evenly with poorformed longitudinal, granules; lateral edgecbfpeogenal suture raised

into an apical projection at the junction with the margin; sutulededined to base of cephalic horn;
cephalic horn stout and straight, wide on basal third with edges converging evenly; horn perpendicular
to clypeus in lateral viewPronotum: anterior margin continuous, obliquely orientated anteriorly on
each side of e3s. Lateroanterior margin rounded, lateral margin almost straight. Pronotal disc with
transverse carina anteriorly and depressed strongly on each side of the midline; carina forms just
above the fovea in lateral view; carina angled obliquely forward thagpsforward and upward
pointing projection on each side of the midline, the lateral portion of carina gently sinuous; central
portion between the two projections almost straight and strongly serrated, with a very slight forward
expansion centrally. Surfa©f pronotal disc covered evenly in circular granules; lateral declivity with
fovea and surface completely granulose; anterior declivity granulose centrally, the lateral portions
with a broad excavation, its surface smooth, extending from the edges céirthe towards the
anterior margin but stopped by an area of granulation surrounding the excatyitoa: quite
straight, giving a triangular aspect to the body in rear view; carinate basally; basal portion of elytra
with fine alutaceous microsculptyrdoasolateral portion distinctly bulbous; elytral striae well
developed with weak punctures. First elytral interstriae punctured, the other interstriae with fine
diagonal wrinkles; epipleural carina weléveloped, extending almost the whole length ofelijra,

with a slight notch near the badeygidium: transverse, fully margined, with fine ovaline punctures
throughout.Ventrites: covered in thick brown pubescence; metasternum with longdegtloped

sulcus; the first and sixth sterrstavith long pubscence.Legs protibia tridentate; mesaand
metatibia with a smooth apical margin. Tarsomeres with reduimlivn pubescencéedeagus(Pl.

27: fig. 7} parameres as long as phallobase, curved laterally and pointed at apex. Endophallus with
largelamella @pulatrixin medial region(Pl. 30: fig. 27)

Female (Pl. 27: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin; clypeal surface transversely rugulate centrally, turning morewutpse towards the
clypeogenal swire; posterior portion behind cephalic carina granulose; genal edge rounded and
almost at right angles, surface covered evenly with pdoriyped longitudinal, granulesjypeogenal

suture to base of cephalic carina; clypeal carina raised, with fourdefitied tubercles, the two
central tubercles being placed posteriorly to the lateral tubercles; a suture joins the four tubercles

together. From the carina extends anteriorly a raised séhaded region with wetlefined lateral
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margins.Pronotum: anterbr margin continuous, obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin rounded, lateral margin gently arcuate. Pronotal disc with transverse carina
anteriorly; carina arcuate and emarginate centrally, its total length widethehaistance between the
eyes. Surface of pronotal disc covered evenly in circular granules; lateral declivity with fovea and
surface completely granulose. Anterior declivity completely granulelg&a : quite straight, giving a
triangular aspect to theolly in rear view; carinate basally; basal portion of elytra with fine alutaceous
microsculpture; bastateral portion distinctly bulbous; elytral striae well developed with weak
punctures. First elytral interstriae punctured, the other interstriae wieh diagonal wrinkles;
epipleural carina weltleveloped, extending almost the whole length of the elytra, with a slight notch
near the basePygidium: transverse, fully margined, with fine ovaline punctures throughout.
Ventrites: covered in thick brown pubesnce; metasternum with long wekkveloped sulcus; the

first and sixth sternitewith long pubescence;egs protibia tridentate; mesand metatibia with a
smooth apical margin. First metatarsomere very broad apically, geotigte laterally.

Length: male 2642mm; female 339mm.
Variation: in smaller males the anterior declivity is completely granulose, the cephalic horn is
reduced to a short point or in some cases slightly bificated and the pronotal carina is reduced

becoming slightly sinuous lackirige projections or any serrations.

Other material examined(89ll I 1713) :

ANGOLA : CUNENE: Evari River[=Evale] (16°3 3 6 $450 Hx61897, Eriksson (L S A MHEJJILA : Bicuar National

Park, 8km E Campl16°0 6 6 S°550 H ¥9.xii.1974, Davis & Temby (Il SANC); BOTSWANA: Bechuanaland (1

BMNH); CENTRAL: Khumaga 2 0 A2 86 S, , ii.2047AB.Q. &5&nys1f{ |31 BMNH); 120km NNata( 1 9A146 S,

2 5 A4,26xE2001, K. Werner & R. Lizler {1 11 PMOC) ; Naa@ k 9nA N4 6 S,,29-3D.5.20018 & Brner

& R. Lizler (I 11 P MOIiijth; of Planet Baobab Can{@0°116 S, 182 5 §5.ii.2017, T. Lackner {L BMNH);
NORTHWEST:Chobe Game Reserve, Capr F29.X.19TATrie & Astherbar@iol, | 24 A4 46 E)
SANC; 1L B MN HearKasane( 1 7 A4 8 ® $,B2p.4.80831 K. Werner & P. Sir(ll P M OXgremi Game

Reserve 19°226 S 3°032 k 11.iv.1973, A.L.V. Davis (L SANC); Moremi Game ReservdqQ°226 S 3°032 E 30.xi

1.xii.1973, Tribe & Aschenborn (61l 51 | SANC); Senyati Safari Cam(17°526 S, 14® 53&.ii.2017, T. Lackner (51l

3l | BMNH); Zambesi Bradshaw(1l NMB; 1 B M N Bambesi, 1878, Bradshavtll( |3 RMNH SAMC) ;

MOZAMBIQUE : MAPUTO: Maputo Special Reserve, West Gate, 226 A3 006 S, 3DVA20@E B 21
Aristophanous, J. Cristovao, Gadzl6 & W. Miles (1 11 B MNMNAMIBIA : Damara 2l I 11 BMNH) ; Damar al an
(au NHRS) ; Ovh mpiNIHANnD d ©OYampol andl B M N HARDAP:MB2kmsShaiGothas,( 1

1100m (25A086S, 18A570El), MHMPIARAS: Renhedin Q788 AAD0IHE 20 xiki@6Bia  (
R.C. Biggs (1 TMSA); KAV ANGO: Kaudom Game Reserve, N of Soncénd 8 A5 6 6 S,,2.i.1999 Avari & Bjrais
Gl 13 OUMMNEWashaPag 19 A1006S,27.8.099852L.5 Mann & E. Maraidl( O U M NWkt ;Caprivi

Park, 5km N oiNova( 1 8 A1 0 6 S, 16.x.198% MabrE]) Marais (411 1 2 O NMIN); West Caprivi Park, 4km W
Immelman runway 17 A4 7 6 S,,15.x8.8989] MadrE&)Marais 41l | 1 O U M NKWNENE: Sesfontein, Khowarib
Schlucht (19A166S, 13A534dE)SAMOSHANA 1 D% & ak ¥t B42) PMRVAGZ D Sa
N.J. Duke (1 TMSA); OSHIKOTOEt osha Nati onal Par k, Mushara area (18
(I 131 UBINH); Etosha National Park, Mushara Waterhplel 8 A3 5 6 S, 22.1i.698% Bénk % Marais (I
OUMNH); 32mi. SEOndangua (18A106 S, Southéri AfricénEExpeditidflli vB MNHEDSKM W
Tsumeb (19A156S, 1 6 A3 58l E )MOC); DTIOZONDIUPA Koghfeld @1°28 B 751 1),E (
20.v.1973, R. Kluge (L SANC); Klein Karas,3578ft.( 27 A3 46 S, OrteAdArd 3 6 B)H,RZBWMBEZI: Bande de
Caprivi Kwando (18A026S, 23A20086E)PMOZY ., xiGa.p2x0 Ovli 1 7SR4r3i ap8 z i K2o3nfg203l 6z
7..2015, S. Prepqll PMOC) ; Caprivi Strip, B8 Road (17A4s6hqi®, 23A196
OUMNH); SOUTH AFRICA : [no precise locality]W.A. Bullen (1l BMNH); GAUTENG: Andalucia( 2 6 A016 S, 28A046
.1943 (1 RMNH); KWAZULU-NATAL : False Bay( 2 7 A58 6 S, 161¥ 2iiR2208, &R EPerissinm & L. Clennell

(I PMOIZRMW Muzi @ 6 A5 2 6 8 ExiidA98@ B.H. Aschenborn 111 SANC); NENdumqg W borderTembe

Elephant Park, 80rt 2 6 A57 6 S,29.8i.20036E)2008k (I M.PM®ICYI gmo Game Reserve (2

d15
A366:
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32 A1 @BxELD73, Tribe & Temby (1 SANC);Ndumo Game Reserve (26A53a@l8(l 32A166E)
PMOC); Tembe Elephant Park (27°91S 2°248 k 17.ii.1996, B.J. van Rensburgl (1SANC); Tembe Elephant Park

(27°016 S 2°24B K xii.1998, B.J. van Rensburgl (1SANC); Tembe Elephant Park (27°®1S 2°24@ k 14.v.1995, B.J. van

Rensburg (I SANC); LIMPOPQ:. 24km S Pafuri, Machai PaKyuger National Park23A 1 0 AAR,2 3D E) , IB5. i ii . 19
Temby(2ll I 21 | SANC; 1l M N H Ntjle; Muck, 512m £2°15 & S $160 £92.xii.2009, D. MacFadyen (1 TMSA);

Mok opane, Shi kwaru Lodge, -8.i2018, MnStrohR & SdndatsGunidtiz 8 AN @EETIH, 1

WEST: Maquassie [=Makwassi€] 2 7 A1 96 S,Dr. R.Bdd@0(H Bl BMNH) ; Maquas s(i2e7 Aj1-9NMaSk wa s
2 6 A0,0.5984) Dr.R. Broom (1 |1TMSA); NORTHERN CAPE 7km W Dibeng 27°360 S 2°482 k 2.v.1974,

Temby & Pitsei (1 SANC); Dronfield Nature Reserve, 1220r28¢376 24°485 K 10-12.ii.2012, R. Mdiller (L TMSA);

Ki mberl ey (28A446S, 2K A8 AKEINNE KUBUB&(27°180.S 3°BHRE 282Ni.1974, Davis

& Kirsten (1l 11 SANC); 40kmNEKur uman (27A166S, 23A450M) B MNSchrijidtstrdt 7 4 , Davi
(28°426 S 4°03® Ei.1950, E. Parker (1TMSA); Upi ngt on (28A276S, ZI1IA1SANEGBYNE 1922, A
Upington( 28 A2 06 S, 19.7i.198% #.8.EAschenborn (1 MN H R4km SE Van ¥srus Sonstraal 27 A026 S,

2 2 A2, B@iE9Y74 Davis & Kirsten (2 |l B M NWarrenton(28°08 S 4°51 3 ,BB)xii.1977, F. de Moor (L TMSA);

ZAMBIA : SOUTHERN Highlands, Livingstong(17°495 S 5°52& E P.xii.2010, T. Johnson {2l LMRZ); 20mi E
Kazangula(17°4765 , 2 5,A12.51872) Bornemissza &irk (1l 2| | SANC); Victoria Falls environs( 17 A556 S,

2 5 A 5,2ii61998, J. Morave¢l INMPC); ZIMBABWE : betweerLimpopo and Zambezi Riverd879, T. Ayerg1l |1

SAMC); MATABELELAND NORTH: Hwange NationaReservel 1 8 A436 S, 26A5706E) 1l IPIMOCi)i;. 1991
Victoria Falls( 17 A56 6 S, 22.i2%/4 5.H.6AEchenbornl{1 MN H Wigtoria Falls( 1 7 A56 6 S,27.i284 5106 E)

H.H. Aschenborn (L 11 SANC); Victoria Falls( 1 7 A5 6 6 S,,18.x8. BOM5Kisfe& & Scholtz (I | 2 TMSA); 7mi

W Victoria Falls National Park (23885 , 25A4506E) , 11. 0 i . 197 2SANCB Wanhkiee[wiwange a & Ki r
National Park (18A436S,| 2BKNBEWHER, e 1p=HwadRGO] NaGABMEBEY P&k
15.ii.1972, Bornemissza & Kirk (7| SANC);Wanki e [ =Hwange] Nat i orRB2B.xi.PA3, Kribe( 1 8 A4 38 S
& Aschenborn (R 151 | SANC);Wanki e [ =Hwangel] Nat i oB®il974 .. AscHerbsriila 3 6 S, 26,
SANC).

Diagnosis this species, together with teabsequentwo species, are unmistakable. All three species

are largebodied and have a serrated central portion of the pronotal carina as well as a distinct upward
pointing tooth at the juncture of th@dypeayenal suture and the clypeal margin.Qn herosthe
pronotal carina islmost straight either side of the midlinehilst in C. karlwerneriit is bowed either

side of the midlineln C. lepineyj a short horn is present at both ends of the pronotal caviriah is

not present in either of the other two speciks these species are distributed allopatrically, there is
unlikely to be any confusion in specimens with provena@céierosis the largest of alCatharsius
species, with the largest males exéegdOmm in length.

Biology: this largebodied species is widely distributed in open areas with sandy soils in southern
Africa, from near sea level to 2000m. It has been collected in elephant dung, and often attracted to
light. In a recent study in Botswana few individuals were caught in cattle dung baited pitfall traps,

in an area with a large population of elephants (pers. comm. B.O. Sands, 2017). Specimens have been
caught between October and May.

Distribution (PI. 27: fig. 8) Namibia, AngolaBotswana, Zambia, Zimbabwe, Mozambique, South

Africa.

28. Catharsius lepineyBoucomont, 1934
(PI. 28 figs. 1-8; Pl. 30: fig. 28

Catharsius herosar. lepineyiBoucomont, 1934: 25
Catharsius herosar. lepineyBoucomont, 1934: Ferreira, 1960a: 27
Catharsius lepineyBoucomont, 1934: Moretto, 2008: .39

Typelocality: A Moninped [= Mani mp® (14A096N, 5A3106W),
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Name-bearing type:

The I holotype speci men was ¢€l64l)oe histerpdditiinyothka c q u e

French Sudan and clounot be located in the Boucomont collection (MNHN). Lépiney spent the last
years of his life in Rabat, Morocco and his collection may reside in the Institut Scientifique de Rabat.
Due to its unmistakable shape and size, the designation of a neotypmiexddennecessary.

Redescriptiont Colour: Black, pubescence browvale (PIl. 28: figs. 1, 2, 5)Head: anterior clypeal

edge broadly arcuate, with a very slight concavity centrally; clypeal margin continuous; clypeal
surface transversely rugulate centraltyrning more granulose towards the clypeogendlrs;
posterior portion behind cephalic horn granulose; genal edge rounded and obtusely angled, surface
covered evenly with poorfformed longitudinal, granules; lateral edgecbfpeogenal suture raised

into an apical projection at the junction with the margin; suture well defined to base of cephalic horn;
cephalic horn stout and straight, wide on basal third with edges converging evenly; horn perpendicular
to clypeus in lateral viewPronotum: anteriormargin continuous, obliquely orientated anteriorly on
each side of eyed.ateranterior margin rounded, lateral margin almost straight. Pronotal disc with
transverse carina anteriorly and depressed strongly on each side of the midline; carina forms just
above the fovea in lateral view; carina with sharp forwpaihting projection at each end of the
carina; the central portion between the two projections almost straight and serrated, with a very slight
depression centrally. Surface of pronotal disc covenashly in circular granules; lateral declivity

with fovea and surface completely granulose. Anterior declivity granulose centrally; lateral portions
with a deep rounded excavation; its surface smooth, extending from the edges of the carina towards
the anteior margin but stopped by an area of granulation surrounding the excaEytita.: quite

straight, giving a triangular aspect to the body in rear view; carinate basally; basal portion of elytra
with fine alutaceous microsculpture; béeeral portion ditinctly bulbous; elytral striae well
developed with weak punctures. First elytral interstriae punctured, the other interstriae with fine
diagonal wrinkles; epipleural carina weléveloped, extending almost the whole length of the elytra,
with a slight nech near the bas®ygidium: transverse, fully margined, with fine ovaline punctures
throughout Ventrites: covered in thick brown pubescence; metasternum with longdeetloped

sulcus; the first and sixth sterrstavith long pubescencelegs protibia tidentate; mesaand
metatibia with a smooth apical margin. Tarsomeres with rediimivn pubescencédedeagus(Pl.

28: fig. 7} parameres almost as long as phallopbasered laterally and pointed at apex. Endophallus

with largelamella copulatrixin medal region(PI. 30: fig. 28)

Female (Pl. 28: figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin; clypeal surface transversely rugulate centrally, turning more granulose towards the
clypeogenal sture; posterior portion behind cephalic carina granulose; genal edge rounded and

almost at right angles, surface covered evenly with pdoriyped longitudinal, granulegsjypeogenal
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suture to base of cephalic carina; clypeal carina raised, with fourdeféfied tubercles, the two
central tubercles being placed posteriorly to the lateral tubercles; a suture joins the four tubercles
together. From the carina extends anteriorly a rasseeldshaped region with wetlefined lateral
margins.Pronotum: anteror margin continuous, obliquely orientated anteriorly on each side of eyes.
Lateranterior margin rounded, lateral margin gently arcuate. Pronotal disc with transverse carina
anteriorly; carina straight and emarginate centrally, its total length widethbatistance between the
eyes. Surface of pronotal disc covered evenly in circular granules; lateral declivity with fovea and
surface completely granulose. Anterior declivity completely granuleigea : quite straight, giving a
triangular aspect to tHeody in rear view; carinate basally; basal portion of elytra withdioeaceous
microsculpture; bagdateral portion distinctly bulbous; elytral striae well developed with weak
punctures. First elytral interstriae punctured, the other interstriae wieh diagonal wrinkles;
epipleural carina weltleveloped, extending almost the whole length of the elytra, with a slight notch
near the basePygidium: transverse, fully margined, with fine ovaline punctures throughout;
Ventrites: covered in thick brown pubesnce; metasternum with long wekveloped sulcus; the

first and sixth sterniewith long pubescence;egs protibia tridentate; mesand metatibia with a

smooth apical margin. First metatarsomere very broad apicallyy geouate laterally.

Length: male 2635mm; female 2&@7mm.
Variation: in smaller males the anterior declivity is completely granulose, the cephalic horn is
reduced to a short point or in some cases slightly bificated and the pronotal carina is reduced

becoming slightly sinuous lackirige projections or any serrations.

Other material examined( 2811 1 1 1 3

BURKINA FASO : NORD: Toulfé ( 1 3 A 513A8N, &ilA2005, local collector{ I P M @BHEL: GoromGarom,
Essakane, 26 AM6 @ BMATA2VIIGIN,. 2012, | P.P MRIGHADt tAG: N@olril (13°B8AN,

15°226 E ¥-xi.1958, P. Renau@ll NMPC);N6 DJ AMEMA t Lamy [ $RADJ a ke MasmdeQlB 6 E)
MHNL; 1 I P M®BDI ; KOULIKORO: Nara 7 A%AGAE R Chuudealdl MNHMAURITANIA :
GUIDIMAKA : Region duGui di maka (15A1406N, 17 A IVENGHWOUAKGHDTTS Nouakchott Au d a n
(18°056 N 5°584 W x-xi.1966 (1 NMB); NIGER: AGADEZ: Tatei 1 5 A1 2 A 81 ] ®E)R. Chudeaulll MNHN) ;
MARADI : entre Maradi et Gona Aja (1833\, 7°460 ¥ 2.vii.1980, PLeblanc (1 MHNL); ZINDER: entreGuezzaret le

Chad (15A0QH®idion TiansAharR@@& ) MN HNDABERI: Tillabéri (14°120N, 1°276 E 18.xi.1972 (1

NMB); NIGERIA: BORNO Mai duguri (11 A5 01849, MrsINewareu? @ E B MN BENEGAL: [no

precise | bZdMHB)t yI nolbrécise |l ocality]l (BIMNHNMTD);nol ma erri esce
201 1 RS NIBYRBEL: Region deDj our b el [ =Di our bel ] (14A2006 MNHNPAL146

MéBambey [ EB4ABBHN,7 68W)j.1939, J Risbec (B I MRAEATICK: Diouroup ( 14 A216 N,
16 A32D4M9vii.2007 @ I PM&XBOLAK: Ni oro du Rip (13-A4506Nji 15AAS06 WL
KOLDA:For °t de Bakor ,@BHLvBAS5WBI6IN, . 21040A8,8 6 RT); SANTLOUIS: 265-35km 3 of P MO
Richard Toll (16A106Nvans5Mer6Wal k20(.2ilIxl. TRENK) ;H Richard
20.ix.1989, H.van Riceard Tla 8 A2 8d N,RMNEHPILD Mrati (L 11 MHNL);
Richard Toll( 1 6 A2 8 6 N, 7-91vis. 20851 Méyettog Il 11 13 P MOC)-Louisk ai6rAt0 2 6 N,, 19066G\ 2 9 6 W)
Md ou (11 TMINSIRegipn de Mbourl 14 A2 56 N,, viil®3 B.avoréio (1 21 | MHNL); Mbour
(14A256 N,, 316.6iiAL998,PWpretto L I | 1 P MOSUDAN: EAST DARFUREl Lait( 11 A576 N, 27
28.vii.1988 1 I RMMBRTHDARFURE|I Fasher [=Al Fashir] (1BNRBSRN 25
DARFUR-Kashal ongo Z4AAG®B)N, 8. x.1988 (11 RMNH).

Diagnosis see uder C. heros A largebodied species which is easily identified, although generally

slightly smaller in size compared @ herosandC. karlwerneri
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Biology: this species is found along the Sahelian savanna belt and has been collected in pitfall traps
and at light. Although likely to have a preference for elephant dung, smaller individuals have been
found under cattle dung in Senegal (pers. comm. P. Moretto, 2016). Specimens have been caught
between July and November.

Distribution (PI. 28: fig. 8) Sengal, Mauritania, Mali, Burkina Faso, Niger, Nigeria, Chad, Sudan.

29. Catharsius karlwerneriMoretto, 2008
(Pl. 29: figs. 1-8; PI. 3Q fig. 29)

Catharsius karlwernerMoretto, 2008: 41

Typelocalty: A Sagala Hills, Kenyabo

Namebearing type: Holotypell i n PMOC:

i/ / KENYA XI1.93 [/ Sagala Hills |/ Wer ner |l eqg.
P. Moretto det. 2008 [red card; partially handwr.i

Redescription Colour: Black, pubescence browvale (PI. 29: figs. 1, 2, 5)Head: anteriorclypeal

edge broadly arcuate, with a very slight concavity centrally; clypeal margin continuous; clypeal
surface transversely rugulate centrally, turning more granulose towards the clypeogenal suture;
posterior portion behind cephalic horn granulose; gedgke rounded and obtusely angled, surface
covered evenly with poorfformed longitudinal, granules; lateral edgecbfpeogenal suture raised

into an apical projection at the junction with the margin; suture well defined to base of cephalic horn;
cephalichorn stout and straight, wide on basal third with edges converging evenly; horn perpendicular
to clypeus in lateral viewPronotum: anterior margin continuous, obliquely orientated anteriorly on
each side of eyes. Lateroanterior margin rounded, latenajimalmost straight. Pronotal disc with
transverse carina anteriorly and depressed strongly on each side of the midline; carina forms just
above the fovea in lateral view; carina angled obliquely forward to a sharp, forward and -upward
pointing projectionon each side of the midline, the lateral portion of carina gently sinuous; central
portion between the two projections gently sinuous, emarginate medially, with a gentle bow of the
carina on either side of the midline. Surface of pronotal disc coveredyeweaircular granules;

lateral declivity with fovea and surface completely granulose; anterior declivity granulose centrally,
the lateral portions with a broad excavation, its surface smooth, extending from the edges of the carina
towards the anterior mgin but stopped by an area of granulation surrounding the excavalytna :

quite straight, giving a triangular aspect to the body in rear view; carinate basally; basal portion of
elytra with fine alutaceous microsculpture; basolateral portion distibctbous; elytral striae well
developed with weak punctures. First elytral interstriae punctured, the other interstriae with fine

diagonal wrinkles; epipleural carina weléveloped, extending almost the whole length of the elytra,
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with a slight notch neathe basePygidium: transverse, fully margined, with fine ovaline punctures
throughout.Ventrites: covered in thick brown pubescence; metasternum with longdee#loped
sulcus; the first and sixth sternites with long pubescehegs protibia tridentée; mesa and
metatibia with a smooth apical margin. Tarsomeres with redudisivn pubescencéedeagus(PI.

29: fig. 7) parameres almost as long as phallopbagered laterally and pointed at apex. Endophallus
with largelamella copulatrixin medial regior(PI. 30: fig. 29)

Female (PI. 29. figs. 3, 4, 6)Head: anterior clypeal edge evenly arcuate with continuous clypeal
margin; clypeal surface transversely rugulate centrally, turning more granulose towards the
clypeogenal gture; posterio portion behind cephalic carina granulose; genal edge rounded and
almost at right angles, surface covered evenly with pdoriyed longitudinal, granulesjypeogenal

suture to base of cephalic carina; clypeal carina raised, with four well definedlésp¢he two
central tubercles being placed posteriorly to the lateral tubercles; a suture joins the four tubercles
together. From the carina extends anteriorly a raised s$iralped region with wetlefined lateral
margins.Pronotum: anterior margin coimuous, obliquely orientated anteriorly on each side of eyes.
Lateroanterior margin rounded, lateral margin gently arcuate. Pronotal disc with transverse carina
anteriorly; carina gently arcuate and emarginate centrally, its total length as wide agaheedis
between the eyes. Surface of pronotal disc covered evenly in circular granules; lateral declivity with
fovea and surface completely granulose. Anterior declivity completely granlibgea: quite
straight, giving a triangular aspect to the bodyeéar view; carinate basally; basal portion of elytra
with fine alutaceous microsculpture; béeeral portion distinctly bulbous; elytral striae well
developed with weak punctures. First elytral interstriae punctured, the other interstriae with fine
diagoral wrinkles; epipleural carina welleveloped, extending almost the whole length of the elytra,
with a slight notch near the bagygidium: transverse, fully margined, with fine ovaline punctures
throughout Ventrites: covered in thick brown pubesceneeretasternum with long wetleveloped
sulcus; the first and sixth sterrstewith long pubescencd.egs protibia tridentate; mesaand
metatibia with a smooth apical margin. First metatarsomere very broad apically, gentgte

laterally.

Length: male29-40mm; female 2888mm.
Variation: in smaller males the anterior declivity is completely granulose, the cephalic horn is
reduced to a short point or in some cases slightly bificated and the pronotal carina is reduced

becoming slightly sinuous lacking theojections or any serrations.

Other material examined( 441 01 1 30

KENYA : KAJIADO: Amboseli Lodge 2°40 6 S7°170 % xii.1992, D. Keith (1 MHNL); KILIFI: Kilifi (3 A308 S,

39 A55d®Y (| ZSM); KITUI: Mutha ( 1 A486 S,, iv.a%BA B.6VBamlpge5(ll 14 1 | N MKNALE:

Mbungu ( 4 A056 S,, H8uSeA 2 BHIEAMHB); MAKUENI: Mtitoanday [=Mtito Andei] ( 2 A416S,, 38A106FE
23.xi.1982, Fickler1 | ZSM); Mtito Andei( 2 A416 S, 8 A1 06H)I86, M. TBATA-TAVRTAt chi e (11
Bungule( 3 A5 1 6055, B )& .B0@54E. Vingerhoed2(ll Il 1 PMB@3IEB A2 7 6 S, ), xBIDI 1K WeEner (L
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JIMC);Bur a (3A2706S, 38A1 9aaEpePMOC 1l ILHC); deBMeaa Taeeta( Y A2506S,,i- 38A000 E)
iv.1904, C. Alluaud 1 IMNHN); Kilaguni, TsavoWest National Park2 A5 4 6 S, F3\8eaxgué GitEIR ,1 MHNL);
Kilaguni Lodge Tsavo West National Park2 A5 4 6 S, , x81®97A,0Hudegonl (1 ZSM); Ngulia Lodge( 3 A016 S,

38 A1,3.%F) DJ. Peasoi(l1| NMK); S&8ARS&O 8, kiBR®H VBroeE(L paratype PMOC); )
Sagala Hills( 3 A28 06 S,, 153BiAM®Y & EBeinhundner I[1 paratype PMOC) ; Sagala Hills (3A
Xii.1993, Werner gllotypd ,  patatype PMOC); Teita [=Taita] 3 A22 6 S,, 18928 A2 2a0kgo)1 (I BMNH);

Tsavo(3°000 S, 288 )Bivk1994, Champanhet|(lparatype PMOC); TsavoNationalP ar k ( 2 A4 5 P8%i,1988 8 A4 96 E)
(2l paratypes PMOC);Tsavo National Park 2 A4 5 6 S, 24331970, MdGongasl{ MHNL); Tsavo National Park,

Manyani, 550m( 3 A0 6 6 S,, 30i81872,0J6 Kaikken (L R MN Fspvo National Park, Mzinga, 600m3 A2 16 S,
38A3,90E7. xii . 1972, J Tsak EaskNatomal Park 2 A RMVNSF,), 8.8.D724L9 ImENk (1

RMNH); Tsavo East National Park, Arubad&®b® 0m ( 3 A2 14 3B,ix1¥8 AKkiem)l RMNH): Tsavo Ea
National Park, Voi Safari Lodge, 600m3 A2 16 S,, 1-Rid9KB 5. &KEKken (M1 1112 RMNH):; Tsavo Ea
National Park, Voi Safari Lodge, 6003 A2 16 S,, 26Xi89v3, 5.&KEkker& A. van Berge Henegouwenli(11 |
RMNH); Tsavo West National Park, Kilaguni, 80GthA 5 4 6 S, , 8XiB1ATG A CFFDewhursef 1131 | SANA) ;
(3A24065S, 303893 8.6Smeenld (131 1 RMN6i) 3A246 S, 5884233 Sraepnkl(IlRMNH);
Voi (3A246S, 38A330E) paratyp® PNMOC);VbiY 83847, 2 4P.S ,, RicR0BFAR e¥véri) 1l 11l
MHNL; 2l I JLMC); Voi ( 3A2406 $4,. x3 8 A31300B),, K. Wearatyper RMORC) ;Li\d
38A336E), ei(llpaéypePMO@NDiI (3A246S, 38ABRGHPEIIRSNB):VDD 93 3A
38A32BEX, . 1997 ) 1MMPOmeayeok (BA246S, 38A3306 EppratypeRAMOQC)9 9
TANA RIVER: Galana Game Ranch, Lali Hills arés0m B A0 1 6 S, , 23.9i.A9% Dakid & Dewhurstl( | SANC);
TANZANIA : KILIMANJARO : 10km N Moshi(3°155 S 7°208 E %i.1992, Werner (2 | MHNL).

ier( YA
PHOS,
2 K.

Diagnosis see unde€. heros An unmistakabléargebodied species.

Biology: the distribution of this species is cent@@undthe AcaciaCommiphora bushlands of the
southeastKenyaand northeastern Tanzania. fias been collected on or under elephant dung as well
as at light. Specimens have been caught between Novembemand Ju

Distribution (PI. 29: fig. 8) Kenya, Tanzania.

Identification k ey to the Afrotropical speciesof the C. molossuspeciegyroup

A key to the African species of thie. molossugroup is provided based on major males with well
developed characters. Minor males can be confidently identified by dissectilzgrigéa copulatrix
and females can be determinated by association with male specimens or from the descriptions given in

therevision.Numbers alongside the species refer to the revision text and. plates

1. Pronotal disc with two large forwaiutotruding horns anteriorly; anterior declivity with orange

Brown PUDESCENCE.......oeieeeeee e 2ZC. mirabilisFelsche
- Pronotal disc carinate anteriorly; anterior declivity without pubesCence...........cccccvvevvvvvereeneeerenne. 2
2. Pronotal disc with four tubercles along carina anteriorly........................ C..uyssesBoheman
- Pronotal disc without four tubercles along carina anteriorly............commmeeeeeeeeireeinereeeeenen.. 3.
3. Pronotal disc with a transverse carina anteriorly............cccooeeiii e e 4...

- Pronotal disc with an interrupted carina, curving back on each side following the slope of the

anterior deCliVItY..........ooooiii i C..a8eriniGillet
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10.

11.

12.

13.

Elytra with irregularlyshaped vesicular granules..............cccccceeeriiinnen C..rhinoceros(Klug)

Elytra without VesiCular granUIES. ..............oooiiiiiiiii e 5..

laterd edge of clypeogenal suture raised into an apical projection at the junction with the margin

.............................................................................................................................................. 6
lateral edge of clypeogenal suture rounded or emarginate at the junction with the margin
............................................................................................................................................ 8
lateral edgesfgronotal carina with short projections......................... Q8epineyiBoucomont
pronotal carina with short projections centrally.............cccooiiiiiiii e /A

pronotal carina emarginate cediyawith a gentle bow of the carina on either side of
emargination. Distributed in E. AffiCa..........ooeiiiiiieiiiiieiee e C.2@arlwerneriMoretto
pronotal carina weakly emarginate centrally, carina straight either side of the reatiargi
Distributed in S. AffiCa........ocviiiiiiee C..hérosBoheman

pronotal transverse carina with a distinct obtuse angle between midline and termination point.....9

pronotal transverseacina arcuate or triangular without any distinct angles................ccoo oo 15
pronotal disc completely granuUIOSE.........cccoc oo ve e e aeeeeeannes 10.....
pronotal disc with large ovansSmooth regiONS............vveviiiiiiiiiiiii e, 12

cephalic horn short and bidentate; central portion of disc as wide as the distance between the eyes

is extended forward................cooo oo, @. platynotusFelsche

cephalic horn apically sharp or rounded; pronotal disc not extended forward centrally............... 11

lateral edges of pronotal carina with short projections; elytral interstriae nithen punctures
and some alutaceous MICrOSCULPUIE............uuvuviiiiiireerererererererereeeeeeeeees C..ad®ateqOlivier)

lateral edges of pronotal carina without projections; elytral interstriae with deep punctures

throughout and alutaceous microsculpture..........cccccccceein . C.. atmastoiGillet
lateroanterior angle of pronotum ODTUSE..... .o, 13
lateroanterior angle of pronotum rouNded............c.coooiiiiiiiiiiciii s 4.

width of pronotal carina considerably wider thiue widest point of the lateral pronotal margin;

the first mesaand metatarsomeres very broad apically.................... C.I8adshawiLansberge
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14.

15.

16.

17.

18.

19.

20.

21.

width of pronotal carina no wider than the widest point of the lateral pronotal margin; no
broadening of the mesand metatarSoOmeres...........ccccovvivieerieriiiiiinnene ! C.2iblynicesKolbe

anterior declivity completely granulose...........cccceeeieeeeiiiniiiiiiieeeenn, 1T. thersandeisp. nov.
anterior declivity granul ose except for a
distance between the eyes and extending halfway up the anterior declivity............c.cooceceerenene..
PP PP PP PPPPP TP PPPPPPPPRPPPRTPPPPPPPPRPPPY OO (1 10 it=1e1 g U E{o Mg Te)VA

anterior declivity with distinct depression under carina one third of the distance from the midline
t0 the edge Of the CariNA.........ccuiiii e 16
anterior declivity without depression under the Carina..............ccvveevieiiniiiinieiee s 18...
lateral margin of PronotuM CONCAVE...........ccevveiieieiiiiiiie e C...gdrilloidesFelsche

lateral margin Of ProNOTUM CONXEX......uiiiiiiiiiriieieieeees ettt ee e e e st ee e e s s e e e e e e e e 17.....

lateroposterior edge of pronotal disc at 45° to the posterior margin; distributed in C. Africa (east
of the Dahomey Gap)........cccccveeeiiiiiiiiiiieee e G . g dBlA (ThOmS ON)
lateroposterior edge gfronotal disc less than 45° to the posterior margin; distributed in W.
Africa (west of the Dahomey Gap)........cccccvvvvrvrrirreieieiiieieieieieire e e e G lQBSP. NOV.
pronotal carina broadly @rCUALE................eie o s e e e e e ettt beee e ae e aeesaeaeaeeeees 19
pronotal carina trHanQUIAT..............ooi oo ————— 22
lateroanterior angle of PronNOtUAMGIEM..............cuiiiiiiiiii e 20
lateroanterior angle of pronotum rounded.............cccooiiiiiiiiiiciii s 21.........
elytral interstriae smooth ti the occasional fine puncture; protibia tridentate ..............cccccvvvunneee.
................................................................................................................... C..paAcepsKolbe

elytral interstriae rugse with some alutaceous microsculpture; protibia quadridentate........
...................................................................................................................... 21 juheli Josso
elytrawith a triangular aspect in rear view; distributed in W. Africa.......... C2genieriMoretto

elytra with a rounded aspect in rear view; distributed in S. & E. AffiCa......ccccvvvevveeiiiiiiiiii,
................................................................................................... 24. C. obtusicornisBoheman
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22.

23.

24.

25.

26.

27.

28.

genae parallel sided in dorsal view; pronotal margin interrupted medially; anterior declivity
almost perpendicular to the pronotal disc in lateral VIEW.............oooooviiiiiiiieee 23
genae rounded in dorsal view; pronotal margin complete; anterior declivity sloped forward in

NS = UYL [<) T /PP 24

anterior declivity with a | arCygbbidoNs&ersaeckar e d
anterior declivity Without depreSSion. ..o C.clnai Ferreira
Protibia trIdENTALE. ..o e C. nEstli Ferreira
Protibia QUAAIAENTALE. .........eeiiiii ettt e e e s s e e e e s e e ee s 25

lateral margin of pronotum with a small fold raised apically, half way along the length of the
L4 0F= 10 || o T TP PP PP PUPPPPPPRT 26

lateral margin of pronotum without an interruption; pronotal carina with angular projection one

third of the way along from the MIdliNe............oooiiiii e 28.....
large triangular cephaliC NOMN...........ouiii e e 27
cephalic horn miniscule and tubercular.................c.cccco, C..daciformisFerreira

cephalic horn laterally flattened and basally broad; distributed south of the Congo basin and west
Of the LUAIADA. .......eeeeiie i C..dugHarold
cephalic horn, narrow, paralletided and apically pointed; distributed north of the Congo

DASIN. .. —————— 8. C. dominussp. hov.

margin of clypeus rounded; ceplraliorn laterally flattened and bificate....... 2 .satyrusKolbe

margin of clypeus angled; cephalic horn short, conical and pointed......C.. ddectabilisGillet
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PLATE 1

Catharsiusplatynotusrelsche, 1907

Male - Uganda, Toro, xi.1905, Lady Jackson (BMNH):dorsal view; 2. lateral view; 5. frontal view; "
aedeagudg-emale- idem: 3. dorsal view; 4. lateral view; 6. frontal vieRjstribution map: 8.
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PLATE 2

Catharsiusgibbicollis Gerstaecker, 1884

Male - Tanzania, Simba Camp, Ngorongoro Crater, 2319m14l®.2012, R. Smith & H. Takanc
(BMNH): 1. dorsal view; 2. lateral view; 5. frontal view; 7. aedeadigsnale- idem: 3. dorsal view; 4.
lateral view; 6. frontal viewDistribution map: 8.
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PLATE 3

Catharsiuschinai Ferreira, 1960

Male - Ethiopia, Hosaena, 2300m, 28.v.1974, G. de Rougemont (MRAdprsal view; 2. lateral view; 5
frontal view; 7. aedeaguSemale- Ethiopia, [no precise locality], A. Raffray (BMNHR. dorsal view; 4.
lateral view; 6. frontal viewDistribution map: 8.
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PLATE 4

CatharsiusgorilloidesFelsche, 1907

Male - Cameroon, Baliland, Libeck (ZMHBY. dorsal view; 2. lateral view; 5. frontal view; 7. aedeagus
Female- Cameroon, Edea (ZMHBR. dorsal view; 4. lateral view; 6. frontal vieljstribution map: 8.
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PLATE 5

Catharsiusgorilla (thomson, 1858)

Male - Central African Republic, Parc National Ndoki, Camp 1, 1Riii.2002, P. Moretto & A.
Monziagou (BMNH):1. dorsal view; 2. lateral view; 5. frontal view; 7. aedeagesnale- idem: 3. dorsal
view; 4. lateral view; 6. frontal viewDistribution map: 8.
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PLATE 6

Catharsiusleo sp. nov.

Male holotype - Sierra Leone, Loma Mountains, farmland/forest mosaiel8.4i.2016, Takano, Miles &
Goff (BMNH): 1. dorsal view; 2. lateral view; 5. frontal view; 7. aedeagesnaleparatype: Ivory Coast,

Parc National du Banco, Banco Forest;488n, 2330.iv.2017, A Aristophanous, M. Aristophanous, N
Geiser & P. Moretto (BMNH)3. dorsal view; 4. lateral view; 6. frontal vieljstribution map: 8.
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PLATE 7

Catharsiusrhinoceroskiug, 1855)

Male - Tanzania, Rufiji, 150m, ii.2015, local collectors (BMNH): dorsal view; 2. lateral view; 5. fronte
view; 7. aedeagugemale- idem: 3. dorsal view; 4. lateral view; 6. frontal vieRjstribution map: 8.
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PLATE 8

Catharsiusdominussp. nov.

Male holotype - Uganda, Mbalé&Kkumi Road, 3700ft., 187.viii.1911, S.A. Neave (BMNH)1. dorsal
view; 2. lateral view; 5. frontal view; 7. aedeagl®male paratype - Cameroon, Babua, 4.v.191
(BMNH): 3. dorsal view; 4. lateral view; 6. frontal viel®jstribution map: 8.
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PLATE 9

Catharsiusdux Harold, 1878

Male - Angola, Catabola, 135.xi.2012, T. Lackner (BMNH)1. dorsal view; 2. lateral view; 5. fronte
view; 7. aedeagugemale- idem: 3. dorsal view; 4. lateral view; 6. frontal vieRjstribution map: 8.
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