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Abstract

In an attempt to properly identify Dasymys specimens that were col-
lected during the last decennia in the Bast-African region (Rwanda-
Tanzania) we undertook a revision of this genus. Although we ini-
tially limited our study area to central and eastern Africa, we were
forced 1o include specimens for comparison from other areas, in-
cluding western Africa, Angola and Zimbabwe-Zambia. This revi-
sion was realized using craniometric data of nearly 1000 skulls
grouped in 20 operational taxonomical units (OTU's) mainly occur-
ring in the central and eastern part of the African continanl.

The observation that differences in age and sex composition of the
OTU's are of no or little consequence for the branching of the ob-
tained phenetic trees, allowed us to undertake the screening of the
genus Dasymys of the central and castern African region. This ap-
proach enabled us to evaluate already described taxa, to select a
neotype for D. nudipes and to deseribe three new taxa. Subsequent
genetic analysis (cytochrome &) allowed us to provide a genetical
characterization of two of the new species and several other taxa.
Qur phylogenetic analysis suggests that the genus Dasymiys origi-
nated in the west African forest block before spreading in a first step
to the forest of the central African region and then in a second step
to the savannahs of southern, eastern and possibly also western Af-
rica.

Keywords: Rodentia, Africa, Dasymys, laxonomy, craniomelry,
phylogeny, cytachrome &

Résume

Les difficultés d’ordre taxinomigue que nous rencontrions cn
essuyant de déterminer les Dasymys collectés par nos équipes de
terrain pendant ces derniéres décennics en Afrique orientale
(Rwanda — Tanzanie) nous ont incitées a entreprendre une révision
de ce genre. Alors que nous avions décidé initialement de nous limi-
ter aux Dasymys de ces régions, nos observations nous ont forcées &
melure dans notre étude des sénies comparatives des régions limi-
trophes.

Mous avons réalisé cette révision générique en nous basant sur des
données métriques d'une vingtaine d"UTO's groupant un millier de
criines,

L'observation que la compasition variable (sexe et dge) d'une UTO
ne semble qu’avoir un impact négligeable sur Paspect des arbres
phénétiques obtenus, nous a permise  d'entreprendre un
«screening» des Dasymys de 1" Afngque onentale,

Griice i cette approche guantitative nous avons pu évaluer la qualité
des formes déja décrites, de sélectionner un néotype 'pour I,
nudipes et de décrre trois nouvelles formes de Dasymys

Des analyses généiiques subséquentes (cytochrome &) nous ont per-
mises de caractériser deux de nos nouvelles esp&ces ainsi que plu-
sieurs taxa décrits depuis longtemps.

Nos analyses génétiques suggerent en outre que le genre Dasymys
est originaire de 1" Afrique oceidentale, avant de se répandre d”abord
dans la région de I'Afrique centrale, ensuite dans les savanes de
I'Afrique australe, onentales et probablement aussi occidentales.

Mots-clés: Rodentia, Afrique, Dasymys, taxinomie, cranioméirie,
phylogénie, eytochrome b.

INTRODUCTION

The so-called ‘marsh’, ‘swamp’, ‘water’, ‘shaggy-furred’ or
even ‘shaggy swamp' rats of the genus Dasymiys are widely
distributed over most of the sub-Saharan part of the African
continent. lts distribution 1s, for as much as is actually
known, strongly linked to biotopes characterized by perma-
nent moist conditions such as niverbanks, swampy edges of
ponds and brooks, marshy areas with reedbeds, sedges and
semi-aquatic grasses, the wetter parts of flood plains and
even highland bogs (Davis, 1962; ROSEVEAR, 1969;
SMITHERS, 1971; SHEPPE, 1972, KINGDON, 1974). Also the
presence of a dense ground cover that allows protected run-
ways and nesting facilities seems to be of great importance.
Shaggy-furred rats appear 1o be mostly terrestrial and noctur-
nal; however, semi-aquatic and limited diurnal behaviour has
also been described. Their diet consists mainly of green
vegetable matter but occasionally insect parts have been
identified in stomach contents (THOMAS, 1912; ROBERTS,
1951; HANNEY, 1965; SMITHERS, 1971; CoE, 1975; DE
GRAAF, 1981),

Many authors have stressed that although Dasymys 1s rather
common 1n 15 preferred wetland habitat (WALKER, 1964,
ROSEVEAR, 1969; DELANY & HAPPOLD, 1979) itis not easily
captured (MEESTER, 1976; CORBET & Hur, 1980; DE
GRAAF, 1981; RAUTENBACH et al., 1981; GOrDON, 1991).
Ag a consequence Dasymys is not so well represented in mu-
seum-collections. Itis noteworthy that this habitat preference
is likely to make populations of swamp rats sensitive to habi-
tat-fragmentation and thus theoretically prone 1o speciation
(AVERY, 1991; GORDON, 1991).

Dagymys are rats that are well characterized by their thick-set
heavy habitus, entirely due to their fur which varies consid-
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erably from long-soft-strmight and silky 0 loosc-coarse and
shaggy. Moreover, also their dorsnl pelage colour vories
strikingly over its geopraphical range; from olive-brown
over yellowish-brown to brown mixed with black and slaty
black, whereas their  underpants are described as being
grayish-white over whitish to pale buff and olive bulf Ther
tail — which 15 almost naked and dark-brown, sometimes
slightly paler below - is somewhat shorter than the head and
kody lenpths combined. Themr ears are rather small aod
rounded with a fringe of short hiadrs an their dims. Both the
hands and feesare usually light brownish scantily haired and
have five digits (NOWAK, 1595),

Diaryreys has a taxenomucal history which is typical for most
of the African small mammal genern. Whereas initzally (at
the end of the 19tk and the first half of the 20th century) there
was a tendency 1o describe many taxa, [ater on the number of
nominal taxa was significantly reduced by putting many of
these taxa in synonymy. The tendencies wo sphit and lump re-
spectively resulted in an over- and underestimute of the
taxomomical diversity of Alrica’s small mammals, We argue
that this is largely due to the fact that the observed morpho-
logical vanation cowld not be properly assessed as the result
of the relative sparsity of voucher-specimens. However, dur-
mg the last guarter of the 20th century on increased collecling
cfiort has beon made snd now statistically important seres of
Afrizcan small mammals have become availahle i the major
Buropean, Momth American and South African Muoseums, so
that this problem does no longer exist,

In the specilic case of Dvasymys we See thal since (hit descrip-
tion of the genos by PETERS (1875), some twenly (ixa Were
named throughout the whole of sub-Saharan Africa. By far
the greater part was dezcnibed before 1940 and most - if not
alt - of those descriptions were solely based upon colour dif-
ferences in pelage and oo some morphological and metrical
differences. However, in mast cases the real justification for
the description of these new wxa was sgeographically s in-
spired,; indeed, it was generally accepted that geographical
distances betwoen populations imply the existence of bio-
logical differences important encugh to jusofy taxonomie
recoEniiom

ALLEN (193%9) was the first to synonymise some of the de-
scrbed taxe and retamned 10 species [or the senus Dasymys.
A few years later BELULERMAN (1941) further reduoed the
number of species to twn, whereas MISONNE (1974) and
KINODON (1974} even wenl 8¢ far a8 o decide that the genus
Dlasyrys must be monotypic, ineomies being the type spe-
cies. Without presenting any evidence KINODON ( 1974] even
sugpestad that all the previeusly described taxa represented
only individual varations in pelage colowr and (or) bidy
size, and were thevefore not even good subspecics

& review of the literatare copcerning the systemalics of the
geous Dasymryr prior to 19689 illostrates that Little or no re-
search was carried out to lest the valdity of the above de-
seribed lumping of tixa (ELLERMAN et al., 1933, HanNEY,
1965, Rosevear, 1969: Misonneg, 1974, DELaxy, 1975, DE
GRAAFF, 19815 HONACK! ctal,, 1982, MEBSTER etal, 1986,
CORBET & HILL, 1986; HARPOLD, 1987) Except for
ROBERTS (1951) and CRAWFORD-CABRAL (1983, 1986),
who accepted [, mudiper 28 a second species, all the other
classifications recognize only one species [ fncomiug

{SUNDEVALL, 1847). However, CRAWFORD-CABRAL &
PacHECG (1989: 11} published a craniometric stady on
Anzolan Darpmys, unfortunately on very limited material,
reaching the conclusion that “at least the two central Angolan
lforms (D pedipes and B L aff. bentleyae) are not
comspecific’.

A hrst bigger scale atlempt to revise the genus Dasymmys
based upon craniodental morphometric variation among
wesl Afncan populations concluded that (p. 419) “Two mor-
phological kinds can be discemed in this region® and that °..,
the degree of cramodental differentiation between these two
phena matches that documented for other congeneric pairs of
murid species inhabiting parts of west Africa’ has convinc-
ingly shown thal coatinuing to consider Dasymys to be
monoty pic ismost certainly not a realistic option (CARLETON
& MARTINEZ (19913, This view was mamtained by MUSSER
& CARLETON (1993}, who recognize five species in sub-Sa-
haran Adrica in their elassification of the genus Dagymys: (0.
Soxi in Jos Platean, Migeria; 0. rafilus in Wese-Africs; 0
metanay ot high altimdes in the Ruwenzori Mt of Uganda;
D, mudipes in gouthwestern Angola; D, incomius for the rest
of ity geographncal range); they also recogmze 14 synonyms
within 3, incamius, Another study confirms that at least two
tana and possibly three «allospeciess are present in central
Angola, stressing agan that it is very probable that the
monalypic approach w Daseeryy s outdated (CRAWFORD-
CABRAL, 1998).

Recently, the wide distnbution range for 0, meomiug — as
proposed by MUSSER & CARLTON (1993) [from Sudan (o
Ethiopia, and then sowth to the southern coast of Sooth Af-
nica] 15 questioned (MurLm et al,, 2002). She suggests (p.
383): ‘It geems more likely that the eurrently listed distribu-
tion range of D incomiuy is a remnant of the time when all of
Adrica was supposedly inhabited by this one known species
{CARLETON & MARTINEZ, 1991), In addition her study on
Darsymys ineonins populations from the Kwa-Zulo-Matal
ant Worthern Province strongly indicates that two separute
subspecies or even species exisl within L3 & incomtug (ibi-
dam, p. 3997,

Ttis in the comext of this debate thal we have intiated the
present study, We intend to describe the morphomatric vana-
tion in populations of the East Afrcan “shaggy-furred’ rads
by using cramometne methods, and where possible add in-
formation provided by mitochondrial cytochrome & se.
guences. Our final objective is o define some of the
fzxonomical problems concerning the penus Darveys, while
also deseribing same populations that we consider to be new
taxa,

We will usz the same methods as described in VERHEYEN &1
al. (2002 which aims at discussing the status®of the de-
soribed toxa by comparing quantitative characters of the bype
specimeans with sufficiently large samples (OTU's = Opera-
tional Taxonamical Uniz) of measurable skulls from anmals
eollected from the whele geographical rangs of the studied
genus (m 1otal 20 OTU's were wsed), Essential 1o this ap-
proach is that we attempt, through specific multivariate
analyses and subsequent plotting of the type-skulls, to evalu-
ate the status of the described taxa and to eventually identify
OTU's which cun be considered 1o represent these taxa, The
resules of this metrical and smtiziical spproach will be com:
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plemented with & molecular phylogenetic analysis of the mi-
tochondnal eytochrome b sequences (see VERHEYEN ef al,
2002).
MATERIAL AND METHODS

Maorphological and metrical methods
THE SPECIMENS

This study is laggely based on the rodent specimen collec-
tions made by the Research group on African Rodents

(RUCA, Department of Biology, University of Antwerp,
Belgium}, the ¢ollactions of the Koninklijk Museum voor
Midden-Afrika (Tervuren, Belgium) and the Koninklijk
Belmsch Instituat voor Natuurwelenschappen (Brussels,
Belzium). All of the specimens collécted by the research
graup of RUCA were prepared for study at the University of
Antwerp before being deposited at the Koninklijk Museum
voor Midden-Afrika (Tervoren, Belgiom), However, without
the important inpul of collections from the Smithsonian In-
stitutzon {Washington), the American Museum of Matural
History (Mew York), the British Museum (Moture] History)
(London) and the Musédum national d'Histoire natueelle de
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Map showmg the geographical pasition of the type localities of the different tixs OF the Dasypmes genus, For the co-ondinates we

refer to Appendix 3. Based on Map B {p. X111 of HaLL and Mozreau (19709,

Imcomius SUNDEVALL, 1B46
nudipes FETERS, 1570
Eueinzii PETERS, 1375
benlevae THOMAS, 1892
fuscus DE WinToN, LBS96
rugiidus MILLER, 1900
medius THOMAS, 19048
mvntartug THOMAR, F906
helwkies HELLER, 1910
orthos HELLER, 1911

e R

11, ‘savaenus HELLER, 19]1]

12, foxi THOMAS, 1902

13. mipgridiny HOLLISTER, 1916

T4, sheawe KERSHAW, 1924

15, edsoni HATT, 1934

16, priseifrons 080000, 1936

1. capensis ROUERTE, 1934

18, alleri LAWRENCE & LOVERIDGE, 1953
19, palugrris SETZER, 1936

20, gy ESENTRAUT, [963
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The geograpmical distribution of the OTU"s of the penos Doy vsed in this stody. For the exsct eontent of eaeh OTL, we refer

ta Appendix 2 s for the co-ordinates of the collecting localities; soe Appendix 3. Based on Map B (p. XTI of Hall & MokEay

11, Virunga 153: Chitau
11-1 Uwinka 16, Huila

12, Dukuwa 17, Okavanga
[2-1 Rungwe M. 18. Harare
[2-2 Mwanza 19, Kasungu
12-3 Ulpa 0, Nylsvied

124 Mufimh

Fig.2
(1970
I. Mopovem 7. Garamba
L-1 Bt Coffes 7-1 Ruwenzoni Mt
1-2 Mt Nimba 7-1 Blukwa
-3 Seredou 7-3 Butembo
2. Lamto T-4 Astrudn
i, Pulima B, Kannos
4, Panwvan 9, Kinshasa
£ Kaffa 10, Tahihali
B, Franceville 10-1 Bukavu

10-2 Albertville

Pans (France) we would not have been able to carry out this
revision, Our results are based on information from 10359
skulls, of which 881 were suited for our analyses.

Appendix 11 lists all the relevant datz concerning the Type
specimens of Dayymys (ty pe-localities, geographical eo-ar-
dinates ete..) and Appendiz 1.2 summarizes the skull-mess-
urements of the type-specimens; as measured by us. Fig.|
depicts the geographical distribution of the type localities
across Africn.

Appendix 2 groups all the measured specimens per 0T, For

I3, Lubumbashi
14, Balovale

each OTU the number of specunens; classified by sex and
age, is provided. For the deseription of the seronyms that
identify the musea and instiutions where these specimens
are curnated, we refer o VERHEYEN et al, {1996),

Appendix 3 i an alphabetical listing of the collecting locali-
e, followed by their geopraphical co-ordinates; between
brackets we provide the OTU number inte which the locality
is included, Fig2 visualizes the zeographical diswibution of
the OTU"s,
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CHANIOMETRY

To evaluate the impact of ageing on the size ond shape of the
Dasymys skolls we grouped all the available crania into age-
classes using the eoth-eruption and tooth-wear patterns as
described in VERHEYEN et al. (1996, p. 2468), We are nware
that this method has its limitations, and (hat (be use of this
approach results in ot best approximate age estimates.

We use the cranial and external measurements as described
glsewhere (acronyms 65 in VERHEYEN et al. 19961, The
measarements were taken with callipers (digital reading)
pradusted to hundreds of millimetres, but recorded with a
precision of b5 mm. Appendices 4.1, and 4.2, supply a full
deseription of our measurements accompanied by drawings
of a Dasyrys skull with the exact localisation of our measur-
ing points.

Basic statistics, Swdent-t-tests, Multiple Diseriminant or Ca-
nomcal Analysiz were performed on a PC with the statistical
package Statistica 5.5, Trom SiatSoft Inc (1995). All statist-
cal analytes used the whola data set regardless of sex, but
excluding data from specimens of age-classes 0 and 5, The
original metrical data of our OTU's (see Appendix 2) cannat
be fully publishad here but can b ebtained through E-mail
(hulsel@muca ua.ac be).

To enhunce the clanty of the results depicied in vur mulli-
proup graphs; we only show the 3% equiprobabla ellipzes
mstead of the individual scores: In cenain cases, especially
when comparing a great number of OTW s, we opted far the
congiruction of tree-diagrams, based on the Mahalanobis
squared distances  between the cenlroeds, using the
Unweighted Pair Oroups Arnthmetic Average Method
(SHEATH & Sorar, 1973); this mathod accounts for all the
relevant axes in the canonical hy perspace. In some occasions
we replaced missing data by the means |

Each of our OTU's comprises anly fully sdult and complate
skulls and contains a sufficient number of specimens 1o make
statistically valid analyses. In only a few isolated cases we
maximalized OTU's efther by eliminating some measures
responsible  for  excluding some  otherwise, complete
skulls (plotting of incomplete type skulls) or by substituting
missing data by means.

Tinally, most of our OTU's are homogenous as (o the peo-
graphical prigin of the included specimens. Only to form
OTHY  (Kisshasap, OTUL0  (Kasungu)
{Franceville) we had to group specimens from o rather wide-
spreadd geographical orizin

DNA-METHODS

TAXONOMIC SAMPLING

Tweniy three sequences were made for this study 1o represent
the currently recogaized Dasymys species. We added two se-
fuences from specimens ideatified as Basymys incomtus and
rufulie (respectively EMBL acoession number AF141217
and AF141216) and taken from the Hterature { DUCRORE =t al,,
2001}, As eutzroups we included three Aftican murine se-
quences: from LUNDRIGAN et al. (2002) we vsed Mastonnys

and  OTUS

hildebrande. (AYOS7818)  and  Nannomys  mimuoides
(AY03TR16), Hylomycour porves (AFS18330) was taken
from LECORMPTE er al (200Z) Given the geographic area
covered by this study we assume that our sampling s suffi-
cient Loassume that it covers o significant proporton of the
taxenomic diversity of the Centrnl and East Adrican
Lasymyr.

DMA EXTRACTION, AMPLIFICATION AND SEG_UE.NCIME‘.‘

Total DINA was exiracted from frozen or ethano] preserved
musche ot liver tissues using the QuiaAmp BNA Minikit. The
complete mitochondrial cytochrome & sequences {1140 bp)
were amplified using primers L14723 and HIS915 (DUcRoz
et al,, 1998), Double stramled PCR amplifications were cor-
ried out in 250 reaction volumes containing 1000 of each
primer, 200 pmol dNTPs, (oM Trs-HCI, 1.3 mM MgCL,
50 mM ECT (pH 8.3), and | unit Thyg polymerase. We usad
one cycle of denaturation at 94°C for 4 minptes, annealing at
32°C for 2 minules, extention at 72°C for 2 minutes, fol-
lowad by 30 cycles of denntoring at 94°C for | minute, an-
nealing a1 52°C for 1 minute, and extention al 72°C for 10
minutes. Double stranded PCR products were cleaned using
the GFX PCR DNA and Gel band Purification Kit
{Amersham Biosciences). D].-'E termnator cvele anu:ncing
was perlormed following the manufactorer’s instructions.
The used primers included L 14723, H15915 and two addi-
tional primers L15408 and H15553 (DUCRDEZ ef al., 1998,
The reacuon produclts were either mun oo an ABI 373
sequencer in the lab of the RBINS or at the VIB sequencing
facility at the University of Antwerp. To ensure that the ob-
tained cyth sequences are of mitochondrial ongin, the comre-
sponding amine acid sequences were screened Tor the pres-
ence of slop codons, deletions or inserts using MEGA2.D
(KUMAR et al, 2001)

DATA ANALYSES

The sequences were visually aligned using the 1140 bp se-
gquence of Mus susculus (BIBBE et al 1981). Parsimony
{M P, distance (NI} methods were implemented using PAUP
version 4.0b10 with settings as described in U results, For
the calibration of 2 molecular clock based upon the presumead
time divergence between the Mus and Rorres lineages
(JAEGER et al,, 1980) we included ons Nafus rafius sequence
(SUZUKI etal.. 20000 from the fiterature, Time estimates were
computed from distances bassd on 3rd base postion
transversions fellowing DUCROZ eral, {1998),

REsuLLS

1. Bexual dimorphism and growth in the skull of -
Dasymys
{Graph1.1, 1.2; Appendix 5.1,5.2)

Before starting our canonical and other multivariate tech-
nigues we evaluated whether the age-sex compesition of the
compared OTU's ig likely to influence the obtained results.

Only twe sertes of skulls ar our disposal are larze encugh
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Graph 1.1, Graphic representutien of a forword canonjcal analysis comparning some scx-age
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Ciraph 1.2 Phenctic tree haked Upon the Mahalanohis squared distances betwesn the different
sex-age groups of the OTU's Mopoyem (OTU 1), Gurpmba (OTUT) snd Lamto
(T2},
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{OTUL: Mopoyem; OTU7; Garamba) tor allow such analy-
sz, OTUI contains 98 skulls that were collected in the nine-
1een sixties m the sevannah of Mopoyem near Adiopodoumd
(Ivory Coast) OTU7 15 equally impertant, and containg 100
skulls mainly collected ‘in the ninetzen fifiles in the
savannahs of the National Garamba Fark of the former
Balgian Congo, Unfortunately, the latter series is much less
approprale 1o evaluste sexusl dimorphism since the sex of
an importeat number of specimens s unknown.

Appendix 5.1, demonsirates that we caanol deteot a sigmii-
cant sesual dumorphism i the sxtemal and cranial dimen-
sions in age-class | of OTUL. However, in age class 2 we
ohserve that the males are significantly bigger than the fe-
males; males have indeed 17 a larger skull than the females
(ML, M2, B3, 27 a heavier developed rostrum and upper-
incisar (M35, M15, M21, M22, M23), 3% a higher ramus of
the mandibula (M24). Our dalz suggest that this sexual
dimarphism increases with age but since we 4o not have the
sdequale cranial series we have no statistical sapport for this
finding.

Also in age-class I of OTUT (Garamba) the males are
slightly bigger than the fomales (M 13, M1d4, M15, M23) [ap-
pendix 5.2). The sexual dimorphism shows an increass in
age-class 3 and the skulls of the males are 1% longer (M1,
M2, M3, M&), 2% hive a hesvier rostrum [(M22, M23) and
3% have a slightly higher ramus of the mandible (M24)
Since the ohserved craniometrical differences between the
sexcs range between 2 - 5% it would appear o be logical to
ke into consideration the age-sex composition of our
OTs. However, in order to evaluate directly the impact that
sexual differences could eventually have on our results, we
performed some preliminary canonical analyses. The com-
porison of the sex-ape groups for the two OTU s not only
reveals that the age-sex growps clearly overlap within an
0T, but alse that taxonomical or gecgraphical differences
between OTL'S da not seem to be influsnced significantly by
sex or fze (praph 1.1.)

Graph 1.2, represents a phenetic tree based wpon the
Mahalanobis sguared distances between 3 OTUS {iwao
OTL s geographically very distant but pertaining (o the same
taxon and ope OTL of a taxonomically differsnt population)).
Alsd here we conclude that the age snd sex composition of
the compared OTU s has little or no influsnce on the branch-
g of e wes. To et the robusiness of the method we even
included some subgroups consisting of wo few specimens
[see the number of specimens mentioned sfter the subgroaps
of each OTT). Even in thiz-siatstically unreliable siluation
the obtained branching remzintd remarksbly stable,

We cannot butconclude that gur set of craniometric measures
appears o cover adequately the cranial varation present in
our 0T, even covering allomelne interferences due o age
amgl (or) sex. This leads us 1o the canvictian that the observed
craniometric différences - as revealed by our canonical
analyses - should be considered highly relevant in a taxo-
nomic context We underline thal we came o the sames con-
clusion when revising the Lophuromys flavepunciatcs spe-
cies complex (VERHEYEM et al 2002),

2. The taxonemical stalus of the type specimens of the
Diexymyy taxa
(Graph2.1,2.2, 3.1, 3.2; Appendixl.1, 1.2}

We huve examined |7 out of the 20 deseribed Dasyrys taxa
and appendix 1.1 groups all refevant data concerning the type
specimens. The skulls were messured by us and the resulting
data presented in appendix 1.2, We were not able to cxamine
and mepsure the types of Mus nudipes PETERS {1R70),
Dasymys puetnzid PETERS (18700 and Dasymys incomeus
capensis ROBERTS (1936} Bspecially the absence in our
data-base of the nudipes-type, destroved in the 1978 e
which devastated Lthe "Musen Bocage' part of the Science
Building of the University of Lishon (fide CRAWFORD-
CabiaL), proved to be such a hindranee o reach o satisfying
taxonomical solution that we decided 1o create a neotype and
a neo-paratype. Partdeulars of both specimens are included in
sppendices 1,1 and 1.2 ; the description itself can be con-
sulted further in this paper.

A canomcal snalysis based upon a selection of six OTU's
hopelully represents the actunl crantomatrical vanation of
Drasymrys in southern Africa (graph 2.1). The frst observation
is that we can discem in the selection three cleatly differenti-
ated groupings. I we plot on this backgeound some addi-
tonal small seres of more sowthern sitwated localities
(Manica - Harare - Nylsvlei - Vaalwater) as well as the higger
OTUY {Kinshass) we see that they sll enincide with cur
OTW's 13, 14, 15, 19 and that there 15 neither an overlap with
OTUL6 (Huila) typical for Dasymys miidipes or with OTU 1T
(Ckavango),

After adding a number of southern types wa ses that the type
specimen oF L3, incomits coincides perfectly with our ser of
OTW's 13, 14, 15, 19, This suggests that all of the Dammyr
from western central Angoly over southern Shaba, through
Fembin-Molawl-Zimbabwe-Mozambique till south eastern
5, Africa pertan o that species, Also the type of bentlevae
{lower Cango) situates (rself within the ¢llipses characteriz-
ing fmeampms,

Cm the other hand, the type-specimen of D, fuscus clearly
falls puiside the I incomius group between the OTU's 16
and 17 suggesting that furrus might represent another laxon
or an easlern representative of either nudipey (characterized
by OTUL6) or of the sew mion that we will describe for the
Chavango regron (CFTUIT).

Another analysis compares a number of OTU s representa.
tve for the weit African region (OTU1, 2, 3, 4) with u set of
OTU's that we consider to cover the variation of the central
African region {nolusive of Bthiopea (OTU's 5, 7, 93 (graph
22} Ttbecomes immediately clear that OTUL (dopayvem)
of West Africa is manifestly separated from all orher OTU's
and also that TS (Katta) is somewhat differentiated. Plot.
ting OTUS (Franceville) into this analysis situaies thess
specimens well within OTUT (Garamba) and OTUR (Kin-
shasa) that 0 a way bridges the gap betwesn OTUL
{hopeyem) and the other OT1s, [t should however be men-
tioned that the geographical origin of the specimens compos-
ing OTU9 (Kinshasa) is rather diverse, which may explain its
mere elongated 95% equiprobable ellipse. Also the plotting
of the series from Seredou (OTU-3) reveals that it comcides
completely with OTUY [Kinshaza)
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Even after the exclusion of OTUL (Mopoyem) from the
analysis;-a very mmportant overlap remains between all the
OT s indcating that craniomefrically there 15 no good argu-
ment 1o suggest the exisience of important taxonomical dif-
ferenees (except maybe for the slightly differene OTTIS)

Tt 15 reassuring that the relevant fype-specimens. it rather
well with their geopraplucally related OTU's that
longipitasus and edsond fall within OTUY (Kinshasa) and
that only the rfulux type and paratypes more or 185s8 corre-
spond with OTUT (Mapoyerr).

We conelude the dicussion of graph 2.2 by accepling in west-
ermn, ceniral and northeastern Alrica the existence of two
eraniometrically weall differentinted species (£, rufudur and
0. incominsy, Thene remains however some doubt whether
OTIN (Mopoyem) can be considercd to represent typical
rufuliis, Indeed, 1% the topotypical locality of rufielus (Mt
Colffes) is situated sboot 500 km o the west of Mopoyem
{locality in a by forect enclosed savanniah), 2%/ the ruficles-
type serics plots olsa clesely with QT (Kmshasa) and
clusters mone or less with the central African types of
iongipilosus and edlsoni.

Beth arpuments suggest that QTN (Mopoyem) negln repre-
sent & new taxon that 15 different from {but related to} rufilies,
In this case typical rufudies would be ‘close’ 1o QTU9 (Kin-
shasa) that we consider 1o represent [ bentleyoe [together
with OTUT (Garamba)].

In graph 3.1, we compare populations that represent eastern
and central eagtern Africa (0T e 7, 8, 10, 12) with OTU13
{Lubumbashi) that charscierizes the south-eastern region and
in our viaw representative of typical £ ingomtier (see graph
2. 1.5 This araph was conceived to clarify the taxonomical
position of OTUI12 (Dakawa) ageinst » backpround of east
Adrican populations and type specimens. In this analysis we
did not include the strongly differsntinted Ewandan OTULI
(Virunga) hecavse of the poor condition of the montanas type
skull {zee praph 3.2.),

Apart from the fact that none of the Dagumyy types coincides
with OTU12 (Dakawa), making this OTU a good candidare
for tixonomical recognition, we see that the type of D, allend
{type locality: [lolo, Mt Rungwe, Tanzana} plots well inside
the equiprobable ellipse of OTUL0 (Tshibati-Eiva), This
rather surprising finding is confirmed by the plotting of the
small OTUT2-1 and OTUL2-4 {grouping respectively a fow
gpecimens from Mt Bungwe and from Mulind), Tonzania).
The other senall Tenzanian OTU s (12-2, 12-3) as well as all
the Dasymys tvpes of the eastern African region (Sudan-
Ethiopia- Kenyo-Congo-Zimbabwe) fall well grouped inside
the equiprobable ellipses of OTUS (Kaimosi), OTUT
{Crarnmbia) and OTU 13 (Lubumbashi),

As indiciared above, we created graph 3.2, to evaluate 19 the
tanonomical position of the menfanus type-specimen whick
has a very damaged skull and 2% to determine  the
mxonomical position of some of the small OTU {7-2, 7-3,
T-4, 10-1, 10-2, [1-1) of the rift-region. The first conclusion
we can-draw 15 that the 0, mesianus type falls well within the
topotymeal OTUT-1 (Ruwenzor Mt and that it in our opin-
ion should be considered to be synonymous with DL meding
(rodh types were measured twice with about 10 years: inter-
vall, Next we can conclude that OTULG (Tshibatz) s well
differentiied  from  OTULl  (Virunga), from  OTU7

i

(Garamba} and from OTUT-1 (Ruwenzor Mt

Furtherminre; il is clear that the smaller OTT s pertain to one
of the three taxa represented in this graph: 1% OTU1L1-1
(Urwinks) sttoates clearly within OTUN (Vingajy; 29/
OTIN -1 (Bukavu) and QOTUI0-2 (Alhertville) comncide
with OTU 10 Tslabati) as welb as the type- and topoty pal
specimens of allent and 3% the small OTU's (7-2, 7-3, 7-4
and 7-5) of Kivu, Rwanda and Burundi fall for the greater
part within the equiprobable ellipses of OTU7 (Garamba)
and OTUT-1 (Ruwenzon M. All the other plotted types
(heatlevae, meambius, mediny, montanes) are 1o be found
within the range of OTU7 and OTUT-1.

Finally we diaw attention 10 the specimen [ZEA 2716 of

Rushubg (Burandi)y which clusicrs neatly within the range of

OTULD (Tshibati), This gpecunen is particularly interesting

because if has been caryotyped (MADDALENA et al,, 1988,

Summarized, the following conclugions can be drawn con-

cerming the mxomomical position of the studied Darvmes

type-speoimens:

= -all our analyses suggest that fcomhes (SUNDEVALL, 1846)
is 1o be considered the Dasyvoner axon with the widest
peographical  range, bemtleyae, meding,  moutanus,
heiukus, orthos, tovemnus, nigridios, shawi, edsond,
griseifrons, palusens, longipilosus are possibly all syno-
nyms of fncembes, which in our present analysis can be
best represented by OTU 3 (Lubumbnsia),;

— the types fou THOMAS (1911) alleni LAWRENCE &
Loveripoe (1953), respectively represented by OTUS
(Panyam-topotypical) and OTL 10 (Tshibati) are suffi-
ciently differentinted from incomfus to be congsidered
SEPREAIS taxn;

= riifeelves MILLER ¢ 1900) can, within certain limits (see dis
cussion) be represented by OTUL (Mopaoyerm),

— we will select m OTULG (Huila) a nestype and neo-
paratype 1o replace the lost (ype-specimen of £, nadipes,

3. The cramiometric variation within the genos Dasymys

(Ciraph 4.1, 4.2}

I owder 1o vigualize the mportant cramiometne vanation dis-
closed in the preceding paragraphs, we performed o canoni-
cal anglysis including as many OTL s as available toous (19)
and] covering maost of the geographical range of the genus
We present the results by a mee-dingram based opon the
Mabhalanobis  sguared  distances between the obloined
cantrodds (UPGMA) (graph 4.1.). In & second analysis wa
reduced the number of OTLU s to 13 (graph 4.2.)

Before discussing both graphs we want to point out the meih-
odological limitations of this approach. [ts reliability 15 him-
itod by the size of the OTUs (numbers of skulls) in compan-
son o the number of cranis) variahles (measurements) taken
per skull. The number of observations per OTU has o be
preferally sreater thon the number of vanables (i.e. measure-
ments) per skull, otherwise the matns of within vanauon of
the congernad OTL tends (o be singular.

In graph 4.1, we show a phenctic (ree based upon an UPGMA
analysis of 19 OTI's. We underline that similar analyses
{(hased upen o varyimg selof OTU's apd (or) varying nombser



A craniometric and genetic approach to the systematics of the penus Davymys Pemerg, 1875

37

Tress dingrem lor 18 grocpe § Mshalsnohie ag. distencs [UP GRS
MAZ, M2, M, S W24 ewcluced [oormecied by group moans
Wik Eambda =0 00BA {142 JDES4§= 20,92 Mobs = TED
'nm_-‘_
nEp,
=— Dentepes
s el
mediug
- Tom
——— "apanit — B
T Cavsnga (25 LE
1 Vieenga (42) S, '
1€ Huila (32) i i
(F] 50 i 150 E{] 250
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Graph 4.3 UPGMA dendrogram based wpon theé cranlomsirle comparison of 13 OTU"s using
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of measures) always give comparable results. To facilitate
the discussion we identificd OTUs an the groph that we
could link 10 some of the described tiza (see chapt, 2). When
we reduce the number of OTU s in the 5o called 'incomius”
species clade to the eight xonomically mostimportant, we
obtum graph 4.2, where the phenetio tree 5 based upon only
130T,

A compurison between both grophs shows that the brunching

at a high linkage level (abave 100) exprasses only phenetic

relatlons and has no phylogenetic meaning whatsoever, This

i clearly demonstrated by the position of OTU 12 {Dakawa)

which 15 closest o OTUL (Mopoyem) in graph 4. 1. and

shifts to OTULY (Okavango) in graph 4.2,

In praphs 4.1. and 4.2, OTL (Mopoyem) and OTULG

(Huila) are easily identified as represcntotives of respectively

the west Afncan 2 nfulis and the Angolan 3 nudipes, Both

are craniometrically well differsntioted txn and sasy 10 char-
aclerize. We formulate hers, however some reservation (soo
graph 2.2.) a3 to whether the Mopoyem. population is truly
concordant with the Mt Coffes pepulation (topotypisal local-
ity of ruflus). It remains possable that the Mopoyem popu-

Intion represents a different taxon, be it close to mee rgffus,

Unfortunately we could not obtamn a statstcally valid skull-

seriez of the Moont Coffes area 1o lest this hypothezis.

OTUIl (Virunga), OTU1Z  (Dakawa) and OTLN7

(Dkavango) are the three new taxa thal we will describe,

Theze three OTL's are crantomettically strongly differenti-

ated from each other and do not fdentify with any of the

known taxa (see also graphs 2.1, 3.1, 3.2},

The tncomrus s.|. species group has by tar the hggest geo-

graphical distribution of the OTU s representad in graph 4, 1,

Within this group OTUL0 (Tshibati} and OTU3+4 (Pulima+

FPanyam) - representing respectively alleri and foxi - are

clearly differentiated firom the other OTU's. The rest of the

grouping splits up into a benrleyee branch thar encompasses

OTU9 (Kinshaso), OTUT (Garamba), OTUZ2 (Lamto),

OTUY {Kazungu} and an even more widely distributed

incamtus 5§, here represented by OTUS (Kaffa), QTS

(Kaimos), OTUIE (Harave), OTU T3 (Lubumbashi), OTU14

{Balovale), OTULS (Chitau) and OTUT- | (Ruwenzor ML),

In graph 4. 2 the differences between fncomtus £ 50 and

bertieyae are somewhat enhanced and cluster with focl

(OTU3+4), whale ellewnd (OTU LD, Tshuban} represents a valid

wxan

Combining the evidance from both graphs we conclude that:

— the Tshibat-population (DT represents o clearly dif-
ferentizted taxon that we identificd with the type speci-
men of allen;

— the bentlovae. (OTU'sT and 9), the incomthur- (OTUS, 13,
14, 15, 18) and the foxi-popelations (OTU's 3 and 4) re-
present cramiometrically shghily different branches, but
probably not important enough to justify laXonomic re-
Cognimion,

Summarizing, we conclode that we can identify cranome-

frically three Desysns-populations OTU12  (Dakawa),

OTUTT (Ckavango) and OTULL (Virenga), which we will

formally describe below,

4, Selecting a neolype for Dasymys nuedipes
{PETERS. 1870)
{Graph 2.1, 5.1, 5.2; Appendix 1.1, 1.2, 5.3}

MEOTYPE

AMNH.ET. 744, adult male; skin and skoll; collected hy the
Phipps Bradley Expedition (13 November 1932) in Humpata
{15,015 - 13. 21E; alt. 6304 {1); collecting number 463,

NEO-PARATYFE

[SCED 1987; pcdult male, skin and skull; ¢ollected by Simoes
P.and C, (19 December [966) in Humpata (15015 - 13.21E)
collecting number 372,

For the eraniometrical and other relevant data of the nectype
and neo-paraty po we refer 10 Appendix 1.1 and 1.2

TYFELOCALITY

The collecting Incabity Huilla {15,045 - 13 33E) of the ongi-
nal type-specimen of Mus (femys) nudipes PETERS (1870)is
simuated about 25 km to the South East of Humpata, the col-
leeting locality of the neotype and neo-paratype. We choose
for this soluticn since we could not locate an adequate speci-
men from Huilla itsell. Both localities are situated somewhat
to the South of 54 do Bandeira in the Serra da Chela al a
rather hugh abtitude (6300 ).

Hoping 1o locate and subsequently study the important type
specimen of Dasymovs mndipes we contacted our colleague
Jofo CRAWFORD-CABRAL who has been sidying the
Angolan murid collections conserved in the most imporisnt
musea and scientific instlutions (see publication of 1998),
He replied: 'The material stadied by Bocage (including
Dasymys nudipes) wos stored 10 the Zoologicsl Department
of the National Museum of Maturaf History, Such a depan-
ment, known as ‘Museu Bocage', occupied part of the huge
building of the Science Foculty of the Universaty of Lishoa, a
building that was largely wosted by o fice in 1978 Unhappily,

Fig. 3 Comparative drwings of the rght maxiliary teeth of

A, Dagyrrys tneamtiey (Sundavall, 1846) tvpe Stockbolm
MUNH, A6 1210

B. Dharynrys niedipes [1SCED 1987} neo-parniype

T Dasymayy cabralt (BWMNH 359,848

D. Dasvorys rvandas (KMMA 96-038-M-1270) type

E. Davyervs sug (KRMMA 96-037-M-3143) rvps
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all collections in ‘Museu Bocage' were lost then ', Since we
know that the type specimen of pudipes las bean desiroyed
and we hsve craniometric proof of the existence of a
‘murdipes” and on Cincomis’ taxon in Angola, we decided 1o
select 4 neotype for pudipey, in onder to factlitate the descrip-
tipn af o third new texon of the Okavango-rezion,

Graph 2.1 indicates the exnct position of the specimens we
selected as neotype and neo-paraty pe inside OTU16 (Huila),
Alsoin graphs 5.1, and 5.2, in which we characterize the
craniometrical differences through discriminant functions,
respectively between OTUL6 (Huila), OTU13 (Lubumbashi)
and OTINT (Okavango), we hove indicated the positions of
the neotype and ngo-paratype of medipes. The raw coefli-
cients for canonical wariabtes printed i both praphs allow to
characterize 2asily nudipes specimens versus populations of
incomtus (OTUL3Y and the Okavange (OTU17) population
to be describad as & new taxon.

Appendix 5.3, compares through univariate analysis OTUTS
{Huils} with OTLU 13 (Lubumbbshi) and shows that nudipes-
skulls are very significantly bipger than incomius crania ex-
copt for MIO{PALA) where the abserved difference in mean,
althowgh substantal, 15 not significamt due o s very high
caefficient of variation (CV). This is very noticeable for all
the teeth measures M1 (UPTE), MI1Z2 (UPDAY MI13
(MIBR) and MI7 (LOTE) where we recond important
‘prowih independent” differences (beiween 10022 and 12.6%),
we find stmilar and even higher differences in measures
which are strongly influenced by growth such as M
[GRLS}, M6 (DIAL, M16 (LNAS), M23 (ROBR). For MI18
{CHOB) the difference reaches even 20% but it has to be re-
munded that this measure iz lighly vanakle (CV =9, 5%,
We can safely conclude that £ nudipes has by farthe bigpgest
skull of all the taxn we were able to investigate and is easy to
distinguish  from  other  [asymiys  thwough uni-  and
miitivariate analyses.

In fiz. 3 we compare the right maxillary teeth of the neo-
paratype of nudipes with those of the lype specimen of
irrcoim g {Sundevall, 1846} and of our newly described raxa.
The general morphology of the teeth, more especially for
qaefipes and dncomius, 18 very similar

5. Description of Dasymyvs eabrali n. sp.
{Graph 5.2, 5.3: Appendix 1.3, 5.3)

HOLOTYFE

BMNH 35.5.1.662; adult male; skin and skull; collected by
Shortrndge G. . (26 June 1929) near the Okavango river
[Cmatoka Junctien) - Grom Fontein Dhstrict, 5. W, Africa
{17.568 - 20.25E; alt.+ 1080'm); collecting number 7.129.

PARATYTES

|4 specimens from the same Caprivi region as the type speci-
men il collecied by G. C. Shortridge between 26 and 27
Tine. | 924,

omatoka Junction Galt, = 1080 m)

EANH

3ol een  fodmale; skull + sl eoll ne T10%)
500667 o fem: skull + skin: coll. nr TO%6)
IR L6858 (ad fem skull + skan; coll. nrT108)
A58 160 tacl feme: skall + sken; coll, neT137)
3591672 (ad.femp =kull + skan; coll ne 7154)
fAA.220 (acl fem ; abuldl = akin; coll, ar 711720
66221 (el feme; shoull £ skin; coll, ne 7T114)
66,222 [ad.fem.; skull + skin, coll. nr7119)
fifs. 224 fac made; skull + skin; coll or 71223
66,226 (ad.mnale; skull + skin; coll nr 71d0)
fif, 228 (o meales; shoudl + sking coll nr 78443
B6.129 {aclmeade; shudl 4 sking ool nr 7144)
(6.230 fad.fem ;. skull + sking coll nr 7156)
B5.231 o fean.: skaull = ks coll nz 71573

For the metrical data of the type and the paratypes we refer 1o
nppendix |3,

ADDITIONAL SPECIMENS

To charactersze our new axon, we ncladed in our analyses
the following specimens alzo collected by G, C Shortridge, a
little later in the vear 1929, but all from the Caprivi strip,

Anilarn (1E 45 . 21 29, ol £ [0S0 m) - 30 July (929
BMBNH 359 1651 {nd made; skull +skin; coll. ne 7543)
35.8.1.652 {ad. fam.; skoll + sking coll, ar T544)
Mahango drift (all £ W20 m) - 11 Augess 1923
BMMH 350916438 (nd mabe; ckull o sking coll e 7703)
F5.9.1.650 (ad, fem., skull + skin, coll, nr T704)
66230 (ol fem.; skull & sking call, nr T705)
Diwai {near Bagane Drifi) (alt £ 1022 m) - 02 Sepiember 1929
BMMH 66242 (al fem., skull + skin, coll rw‘i“_}ﬂl}
3500657 (ad fem; skull + skio: coll. nr 7902}
5.0 0634 (ad fiem skull+ sking coll, or 79 14) - 034100 1929
Gargonpa {alt £ 1020 m) - 28 Seplember 1929
BMMNH 3390657 (ad fem.;skull + ki coll. ar 8035)

As can be deduced from the collecting dates, the altitudes of
the localitics and the collecting numbers, the collecting 1o-
ealities mre probahly sitwated either around or at a short dis-
tance to the east of Andara in the Coprivi-sirip. We decided
not to include these specimens as paraiypes since their col-
lecting. localities are more than 10 km to the east of the
topotypical locality.

ETY MOLOGY

We have the pleasure to dedicate this new species of
Lrasyerys to our colleague J, CRAWFORD-CABRAL 10 recogni-
tan of his contributions o the seientific knowledge of Afri-
can mammals. In this context we mention that be remarked in
his publication on the Apgolan Murids (1998) when discuss-
ing the distribution of Dasyros nuediper *Tt is possible that
the specimens from Okavango and adjacent countdes of
Zambia and Angala represent a different subspecies” (p. 64).

DIAGNGSIS

We will characterize . cabrall by a craniometric descriplion
based upon wnivarizte and multivariae comparisons with
populations ol different axa but of the same general geo-
araphical region. This  comparisen  mvalves OTUI3
(Lubumbashi) that we consider to be tepresentative: for the
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Ciroph 5.1

Graphic represematinn of the
discraminant function (forward
analysiz] allewing the
choracterization of the species
I, nudipes versus a popalation
OTUI3 (Lubumbashi) that we
consider to be representative for
the spocies incomtus. Are alse
represenied the coeflicients for
the canonzenl rransformaton.:

Craph 5.2
Ciraphic representation of the
diserimmnt function
(backward analysis) allowing
the chaeacterization of [,
cabrali nosp, (OTUIT) versus
our OTULS (Huoila) that we
contider b represent £,
raelipes. The four skull
measarements necded for the
craniometnic diagnosis of our
new taxon cabrali are aiso
nvailable,

Cruph 5.3

Graphic represetation of the
discriminant fonetion (forwerd)
permitting the definition of .
calrrali nsp. (OTU17) versus
OTU 3 (Lubumbashi) that we
consider to be representative for
D dneomitug. The enefhcienis
for the canpmical transformotion,
mecessary for the dingnosis of
the now tmxon are also availnble,
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species imcemmtey and 0T (Husda) typice] for the species
ey

Tn appendix 5. 3. we show craniomerric data that allow us 1o
discuss the differences between OTULT (Qkavanga) typical
for cabrali and pespectively OTUL6 (Fluila) and OTTT13
(Lubumbashy). This univariate approach reveals that cabrali
ig 1% for nearly all skull-dimensions respectively smaller
than audipes and bigger than incommisand 2° steilunply dif
ferent from both species for ME (INTE] and M14 (ZYGP).
Also in the mullivariate anaiyses (gmphs 5.2, ond 5.3.) we
s that cabralt can easily be distinguished fram medipes and
incomtes, The difference berween pisdipes and cofralf 15 50
imporant that 8 backward discriminant analysis needs only
four measores (M, M4, M20, M17) o allow 100% correct
classification (graph 5.2.). To differentiate between incomir
antl cabrali (graph 5:3.) a Torward #nalysis requires only 13

measures 0 realize 100% correot disgnesis. In both graphs:

we publish all the pecessary data to permit a diagnosis
through discriminant analysis. Finally we underling that slso
in both st variace analyses the measures ME {(INTE) and
M14 {£YGP) make 5 very important contribution, which ex-
plainz why tha skull of cabrall can eazily be describad by its
extremaly namrow  inierogbital region combined with s
strongly developed Tygomatic plate.

As 1o the morphotogy of the maxillary teeth (fig.3) it is
elightly differant from aedipes and frcoming, but this varia-
t1om has i our opinlon no laxonomic value,

6. Deseription of Dasymys fud n, sp.
{Graph 6.1, 6.2; Appendix 1.4, 5.4, 6}

HOLOTYFPE

KEMMA 96-037-M-3143; s, Fermale; skull and alcchol speci-
men; colleated by Marcel Michiels {16 Scptember |986) in
Mbete (06,525 - 37 41E) near Morogon (Thneania) on the
flanks of the Noguru-range at 21540 m alitude (Fiiundu
forest); collecting number 2339,

PARATYFPES

26 cpecimens collacted in the surrpundings of Morogoro
(Tanzaniu),

Mbete (Choma-Kitundu-fores; 06, 525 - 37, 41E; alt =150 m),
HMMA 96-037-m-3144 {ad, male; skull + abc.zp.; ool nr 27715,
Mllnh (06, S£5-39 33E; alt, + 600 m)
KMMA 96-037-M-2136 (ad. fem.; skull + alc, sp,, coll. g 2084)
3137 (nd: munde; skl + ale. ep.; call. ne 2064}
2138 {od, ferm; skull + ale. =5p; coll nr 206E)
313%{od. fern; shkull + alc. sp.; coll. nr2lld}
3laoqad. male; shall +8le. ip.;coll. nr 2196}
3041 (od. fom ; skull 4 ae. sp0; ooll nr 25490
Meera (07, 035.37. 45E; ult. = 16060.m)
EMMA 96-037-b-3133 {ad, [een.; akull 4 ale, sp,, coll, nr 652)
Kill!ﬁt 107 10%5-37, SOUE: adt, + 1500 m}
ECNIMA 90:-007-0-3045 (od. male; skull + alc, sp; coll. nr 3423)
F146 (ad. fem,; skoll + afc.sp; coll nr 3424)
Duikawa (6. 265-37. 3SE: alt 400 m)
EMMA 96-036-0-4630 (od. male; skull 4 ale, ep.; coll. nr 1998]
4631 (ad. Temn,; skl + ale sp; coll s 2009%
4006 (nel. male: skall + skin; coll nr 244%)
BLTCA 8437 (ad fem; skull = sking ool nr 8433

All the above mentioned specimens were collected by
Marcel Michiels between [2 June 1986 and 1B August 1988,
Specimen RUCA 8432 was sent w the Rodenr collection of
the Rodent Pest Control Centre of the Sokeine University of
Agriculture (Morogoro-Tanzania)

Thkewa (06 TRE-3T 3E; alt. £ 400 m)
EMMA 96-006-84-4632 (ad. feen ) skl + ade sp.. coll e STIT)
4633 {ail male; ckill 4 wle. sp; call, nr S714)
Bath specimens collected by Mure Celve on 03 Sepicanber 1087,
Mindu [near University Compus SUA m Morogore: 06, 5325-37,
ARE; alt, & G0 m)
EMINLA TG-037-M-3150 (nd, fem.; shoall + alcs ap.; coll, ne 12306)
151 (ael. male; skull + ale_sp, eoll ar 123297
Both speciimens collected by Sven DE YOCHT respectively on
04 amdl D6 Cctober [994,
Momingside (06.538-37 40E, ait. £ 1550 m})
TO93HE (nd. fern.; skull: coll ne TO93X)
Tungi Eztare {06, 405-37. 3RE; alt, £ 500 m)
RUCA  T713%3 (ad. male; sxull, coll. mr TFA93)
Mormgors (SUA campmes: 06.525-37 35E; ali_ & 600 m)
RUCA  THTT (ad. made; skull; coll ar TI77)
Tza0E (nd. male; skull + skin: coll. imr T2806)
T2 (el P skull + 3kin; coll, o TS442)
TI12313 {nd. fem.: skull + skin; coll nr'T12519)
T14377 {nd, mole; vkull + skin; coll or T1E3TT)
T4 10 dnd. mabe: skull « skin; coll ne TI4T109

RUCA

The specimens from Mormingside-Tungi-Morogore were
collected by Telford (DANIDA, Fodent Centre, Ministiry of
Agriculiure, Maorogoro) batween 03 March 1982 und 20 Feb-
ruary 1985 and will be régstered 1 the collections of the
Konmkligk Museam voor Mudden- Afrika (Tervaren).

For the metrics] data of the type and the paraty pical secies we
refor to appendix |4, and for the penetic characterisation to
appendix 6.

ETYMOLOGY

Thas new species 13 named after the acronym SUA of the
Sokaine University of Agricullure in Morogoro (Tanzania)
where the Research Group of Evolutionary Biology of the
University of Antwerp (Belgium) stared in 1584 the Rodent
Research Centre.

DIAGNOELS

Our new tazon will be charscteriesd by componng it
cramiometncally 10 OTUl (Mopoyem) representing the
rufidus-species and OTUT (Garamba) that we consider 10 be
close 1o the bentleyae-taxon of the ticomiug - complex
Appendix 5.4, describes through snivariate analysis our bypi-
cal series of sua. We conclude in the first place that sua has
about the same criundal s1ze as OTTT (Garamba) but scores
overall a litle bigger than OTUT (Mopoyem). Secondly we
see that rua is smaller than both comparative OTUs (1 and
T) for ME (INTE), M5 {PAFL), M 13 (M1 Br) and bigger for
M7 (DIAZ). Lastly sua s clewly bigoer than OTU|
(Mopoyem) for M4 (ZYGP), MI18 (CHOB) and M24
(PCEA),

In graph 6.1, we see that the population of our new taxon sua
(OTUNZ ) differentiates easily through a backward discrimi-
nant function from ngfides (OTUL: Mopoyem) and selects
five measures o dovso; these meazures were already men-
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Graph 7.1

Graphic representation of the
discriminant function
{backward analysis) allowing
the characterization of our new
taxon rwandie n. Sp. versus
OTUT (Garamba) that we
consider to represent £
benileyae (part of the incamius-
species complex). The
coefficients needed for the
canonical transformation are
also available,

Graph 7.2.

Graphic representation of the
diseriminant funetion (forward
analysis) differentiating
between OTUL0 {Tshibati) that
we consider to represent cf.
allent and OTUT (Garamba)
which we accept 1o be
benileyae (part of the incomtus-
species complex). The
coefTicients needed for the
canenical transformation are
also available.

Graph 7.3,

Graphic representation of the
discriminant function
{backward analysis)
characterizing OTU|
(Mopoyem) that we consider 10
represent 2. rufielus versus foxi
(OTU3I + 4) which makes part
of the incomtus-species
complex. The coefficients for
the canonical transformartion are
also shown. We plotted next to
the type specimens of rufilus
and foxi also the seguenced
specimen AKBAT from
Mopayem (see text),
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gomed in our smivariate approach. To differentiate between
sua(OTU12Y and OTUT {Garambia) representing bentleyae,
we porfonmed o forward discriminant analysis {graph 6.2.)
and also bere the level of 100% exact allocation is easily
reached.

When we attempt to compare the skull of sea with a repre-
sentative skull of frcomiuy we notice (hat 1%/ it has a heavier
rostrum, a larger zygomatic plate and o lasger eygomatic
width; 2% a narmower mtecorbital breadih and a narrower
palatal widih; 3% & lawer ramus height; (4) smaller bullae
andd (57 finerand more pro-odont upper incisors.

As 1o the upper molars (fig.2) we sse that the weth are some-
what smaller than the average incamius molars,

T Deseviption of Dasymys rwandae n. sp.
(Graph 6.3, 7.1; Appendix. 1.5, 5.4, 5.5 6)

HOLOTYPE

R M A 96-03R-M-2270; ad. male; skull and alcohalic speci-
men; collected by Walter Verheyen (04 Tune 1982} in Kinigi,
Fowanda {01, 265-29. 36E; alt. 2250 m); collscting number
2054,

PARATYPES

24 specimens from Kimg, the same locality as the holotype,
collected by Walter Verheyen botween 01 June and 10 July
1982,

ERA D0 03E M-

2203 {ml. fem; skadl + ale sp.;cnll. ne 2399)
2214 {ad. fem: skl + ol sp.; coll ne 2402)
2215 Tad. mude; skall # ale. ap.| coll. mr 2445)
2217 {aed. ey gkl + ale. gp.; enll. ar 2673)
2218 (ad. made: sheall # ale, ap.; coll. mr 2676)
2210 (ad male; skull + ale, sp.; esll. ar 2677)
Q220 (ad. made; skull +alc 3p.; ooll mr 2679)
2321 {ad. male; skull 4 ale. sp ool ar 2806)
2224 {ud. male; skull + alc sp.; coll. nr 2932)
2223 {nd. mode; skull 4 ale. sp; coll. ar 2933)
2220 {ad. male; skull + alo_sp; coll. ac 3770)
2T (nd. femn,; ekinll + ale. sp.; 2ol ne 3308)
2231 (nd male; shull + ale sp. coll. ar 2809)
2234 {ael male; skull + ale. sp.; coll nr 38437)
2238 fad: feurs, | shuld + ale sp ool mr 3548
2230 (ad. fean,;, skull + sl sp.; coll neA%33)
2237 fad fem,; skull +ale. ap. coll nr 33948
2267 (adfum | skull + ale sp.; epll ne2400)
2268 (adl, fem, skull + alc. sp. onll nr 2400}
226% (0d male; shull = ale. sp; coll. oe 2B04)
271 (ud. fean skull + 2l ap; coll, ne 3763
2272 (nd. male; skull +alc. sp.; call. nr 2837)

Two spocimens from Kinigi collected by E. Van der Straeten
an OF Tiune (952

KMMA 96.038-M-2227 (ad. foms skall + ale spycoll, ne 3084)
2228 (ad. fem,, ckull + ale sp,, coll e 3084

For e metneal dats of the type and paratypes we refer
appendix 1.5, and for gepctic chardctznsation (o appendis 6,

ADDETIONAL SPECIMENS

In order 1o charactenze craniomemcally our new txon we
incladed in pur analyses

Gahimga Volcano {01:245-22.408) in gnd 26, collected by E Ven der
Stracten, 21-28 Juse 1982

Eind A F6-020:M-

A7 dad male; skull + als. gp 3 eall, nra38 1)
2240 el fem s skull + alc spe ool sr 4533)
2251 {ad. fem; skull + ale: sp coll mr 4557)
ZTA2 (. fem; skuldl + alc. spoocoll me SD35)
2254 (ndd. fem,; skull + adeo sp col). nr 3364
2TFT (ncl. male; skull + mle. spo;enll. mr 50720
2258 {axl male; skiell + ale: sp.; coll. ar 50733
2260 (. P2 hull 4 ale. g ocollone 3101
2363 ned. 1 skull + ale. sp.; coll nr 5143)
2264 (nd. 7 skull -+ ale, sppoeoll, nr 3143)
2265 (nid. 75 skall 4 ale. sp.; ooll nr 5150
136 (a7, skull 4 ale. sp.; coll nr 3110}

Gasizn Vodocano {(01.235-20 40E), collecaed by B Van der Sirseten; 23 Jupe -
O Tuly 19R2 {grads 37-39%

2250 ¢ad, fam; skull + alc. gp,; ool nr 4545

2274 (o, Teny; skull + ale. sp; call ar 5196)

2279 (ad. fam.) skull + ale. sp: coll, /e 521 5)

Visoké Voleanos (01.375-20.30E), callectad by W, Vecheyen, 12 July 1932
KBAMA-DE-038- 32335 (od, male, dhl] +ale. spcoll nrigls)

Kidaho {01, 235-29. 47 Ep collected by E- Van der Straeten, 16 Tuly 1957
KAMMA-06-038-M2246 (o, fean, | skull + abe. ap; coll. nr 4666)

ETYMOLOGY

We decided 1o name this new taxon afler Rwanda, the coun-
try were il was collected and also becanse we think thar s
geographical mnge will prove to be restncted o the moun-
tainous region forming the epstern rim of the rift valley,

DMAGNOS1S

This new species will be compared craniometrically with
two clearly differentiated taxa of the ‘ncomtus clade 1%/
OTU7 {Garamba) that we consider o0 be clase o the
bertfevae taxon and 2% OTU 0 CTshabati) that we wdentified
with the type specimen of alfens

In appendix 5.4, and 5.5, we situate through univariate analy-
ses our new taxen rvandae. Inthe st place we see that it is
significantly smaller {hetween 5% to 20%) for all body
medsurements than both comparative OTFs [we accept
these results bot underline ‘also that a cendin caution is
needed when comparing external measurements recorded by
different collecting teams), When comparing the cronicmel-
ric- data we find that overall our new taxon negndoe has
about the same skull size as OTUT (Garamba) but is clearly
smaller than OTTHO{ Tehikari) (22 out of 24 measurements .
On the one hand rivandoe ic markedly smaller than OTU7
and OTUL0 for M8 (INTE), M4 (EYGE), M15 (LNAS),
M2 {DINC) but on the other hand bigzer for M18 (CHOB)
and MO (PALA),

A forward. discnminant functiom between  Hvnndae and
OTUL0 {Thiban) shows that next to the already mentioned
measwes i the univarate analysis alo M9 (ZY00) and
M20O (BRCA)Y appesr 1o play an importent Tole in charasie-
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Fig. 4. MNeighbor-joimng tred based on Kdp distances with bootsirap replicales obiained after L1000 replications. Shoswns branches are
supported by Bootsicap values > 50, values> 75 are given. Sequences with an asterlsk were taken fiom the liersture (see text)
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Dasymys TM40200 SOUTH AFRICA Lncomius | ‘\‘1
o Dasymys RW3315 Viscke RWANDA rwandae
Dasymys 6478 lbumba TANZANIA alleni
81| Dasymys 5405 Suma TANZANLA
B0 Drasymys 13752 Muze TANZANIA
g2 |[ Desymys 13119 Mbizi TANZANIA —
75 || Dasymys 13185 Mbizi TANZANIA
ar

— 001 subssudionaisile

TIZINg our now taxon (draph 6.3.)

A backward discriminant funciion befween spa and OTUT
(bentleyare) selects next o the already known taxonomically
important measures (W8, M14, M20, M21) also two shall-
length measures (M2 (PRCOD) and M3 (HEBA)Y) (praph 7.1},
In both discriminant functions 100% comrect classification 1s
reached, When we compare de visu 2 skull of mardag with
representative crania of the ather populations we observe
that it has a somewhal wider skull {palate and choanoe;
rygomatic breadth-braincase breadth) combined with a nar-
rowier interorhital region, & weaker sygomatic plate, weaker
upper incisors and somewhat shorter nassls.

We thid not find any morphological structure in the maxillary
teeth thot could be used o chamcterize  rvaedae
taxanomically (fig. 3).

REMARK

The few specimens that we could measure from the moun-
tains of western Burundi (Torn) (dentfy neithér with
rwandge, nor with allend, but with OTUT (Garamba)
(hentleyae).

Dasymys 13287 Chingombe TANZANIA
Dasymmes 10824 Mufindi TANZANIA S0C
r Dasymys Berega TANZANIA *AF 141217
ao | | Dasymys 2146 Miali TANZANIA
Dasymys 5715 Dakawa TANZAN(A
88 | Dasymys 3424 Kidege TANZANIA
Dasymys 2068 Miah TANZANLA
Dasymys 2771 Mbete TANZANIA
Dasymys 652 Mgeta TANZANIA
Dasymys 14268 Morogoro TANZAN A
Dasyrnys 2338 Mbete TANZANIA
Dasyrmys 5711 Dakavwa TANZANIA

sua

incomtus species complex
'

M

8. Mitochondrial DNA data
{Table Ta, b, 2; Fig 4

SEQUENCE ANALY SIS

The entire cytochrome b gene was sequenced in twenty three
Dragyeryys specimens. The alignement of the complate data s21
does not require indels and reveals no stop eodons using the
transtation table for vertebrate mutcchondrial sequeaces as in
MEGA 2.0 KUMAR etal., 2001 b, Average nuclentide compo-
sitiom in the obianed sequences [T (T3%) C (29.8%) A
(30.5%:) and G (12 49%)] 15 typical for what has besn reported
in other studies on murine cytochrome & (LUNDRIGAN st al.,
2002, BucroE ctal,, 2001; LECOMPTE cf al., 2002). For the
ingroup comparisons, we observe o tolal of 168 varnable
sites, 118 of which are informative under the parsimony cri-
terion. Due to some missing data in some sequences, only
(M of thess are showan o the appendix & The comespending
amino acid sequences do not reveal stop codons, deletlons or
inserts (KUMAR et al. 20010, and 21 of the 380 amino acids
are variable; and | ¥are informative under the parsimony ori-
leron, The saturation curves reveal thar mansioons of the
first and second codon posisticns, and transverstaons at the
three codon pasilions are not saturated (results notshown ),
The genciic distances range amemg the studied represanta-
tives of the genus Dasymps range between 8.9% (rufifis ver-
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Table 1 a. .
Upper temgle are TAXON | 2 3 i | s B 7 8
untotrecied sequence (bl vufulu T5TH 8.2:8.3 7.9:83 1983 B.0-B.1 T
divarpances (%) among
the studied Dusynys () ety 5557 19:5) 48-53 5450 1648 42.45%
I (33 dmewmier i3 3335 4144 13 1.1-34
(4) rwandae L0012 1519 3 E.DTET-
{5} alleni L3-1.4 2.8.32 1.1-15
() el | 15-4.1 1741
[T} ‘species” 1.5-1.8
(&) 5w
Table 2. Times since divergence among the sequenced were
ectimated uzing the molecalar clock as described in the
i matenal and methods section and the presumed age of
Teble L b Uncomected sequence divergences (%} amang the spliting of the Meus £ Ranus lineages 12 Myrsago
consp=cific Dasymys. {JAECER et al., 1986).
TAXON {%] | COMPARED TAXA/POPULATIONS TAKA TIME SINCE DIVERGENCE
Ew!m | “3.0 Senegal/RCL N D -1 e —
Banmtleyne LN ] {rom one locality
04 GubonCong Brace Daxgmys
rvaifickiny {Benceal/RCT (1] Myrs
T oner i e Specimen Vet e ey s T1-06 Plyrs
ribvaandie il ane specimen vafiefusfincomiur sp, complex 20-16 Myrs
atleaf 4 fhumbaSwma Incommpeiaidae £ 190,004 ¥I5
mediiey 0408 | Muze/Msi/Chingombe Incomturallent £ 150,000 L5 ]
pecies” i e specimen amcomira el g £ 250,000 WTE
fnt 20 alle except one specimen from Becega incomiun spesies’ L 250,004 T
[differs from cehiees by 0.47%] (LT = 100,000 ¥IE

sus fncomus) to 10-1. 2% (reandae versus allend) (table 1a).
Within most species the observed unesmmected % divergence
was 3.0% (0. rufielus), bot mostly considerably lower (0.4-
(8% (table 1b).

SEQUENCE AVAILABILITY

Sequences used in this study were submitied 10 EMBL and
accession numbers will be provided as soon as they will be
available {enk verheyen@naturalsciences. be)

PHY LOGENETIC ANALYSES

Under the parsimony criterion, using unweighted churacters,
stepwise wxon addition is random with 10 replicates and the
TBR branch swapping cption we obtained 3 MP trees with
length £33, Cl=0.733 and RC=0.559 with 4 wopolegy dent-
cal 1 the NI tree (SATTOL and NEI 1987) obtained using the
EZp distinces (fig.d), Bootstran support for the  major
branches exceeds values required to Infer the reliability of
the obtained branching pattern (FELSENSTEIN 1985).
Bverall, the obtxined phylogeny corresponds well with taxa-
nemic groups inferred on morphological and bivgeoaraphic
data. The inferred phylogeny supports the basal position of
el ngiduy (repressnted by specimens from Senegal and
Lvory Coast (RCI, followed by D bentleyae {from Gabon
ind Congo-Brazzaville) and the exisience of o relatvely

younger [ sicomiies species group (see further) that not only
containg treowiiny (South Africa) but also allend, medius,
“species” and the new taxa rwvandae and foa.

AGE ESTIMATES

In agreement with the branch lenghts in the different clades
in the shawn tree (fig.4), we observe thast the imes simee di-
vergence are highest {(2.1-1.0 Myrs) among and between
West and Central Dasyeys (table 23 The remaining taxa in
Ceatral, East and South Afnca, that predominantly belong o
the considerably younger imcomius species complex, di-
verged less than 250,000 yrs ago (rom @ common ancesior.

DISCUSSION AND CONCLUSIONS

The cromometrie methodolopy thar we introduced m our
study on the Lophuremys flavepunctatus species complex
(VERHEYEN et al., 2002) praved to be also in the case of the
aenus Dayvnes novaleahle tool o straighthen oul some of the
intricacies of its taxonomy, For a discussion of the limitations
of this quinttative methodalogy we refer 1o the above men-
tioned publication. )

When we combing our resclts conceming the Wwpe-spect-
mens with the ohserved craniometnie variation we conclude
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that Dasynrys is certainly polytypical and contains a seres of
marphometrically well defined taxa. Translated into 8 geo-
graphical disteibution we obscrve that £, incomiies 5.5, has
the widest range covering grossomada 1% the maoist wond-
lands af western, northcentral and northeaswem Adrica, 27
the moist woodlands of the nocth western and eastern part of
stuthern Adres and 3% approximately the westen half of
the inland of Kenya and Tenzania {see the discussion below
on four as well) .
Also f3, bentlevar ocours over a g area, consisting mamly
of the fringes of the owland rain forest batween the Atlantic
coast and (e western rift; certain analyses even sugpest that
represciitatives of this species are also present i the fringes
of the weslern foresl block and i the region adjacent 1o the
highlunds of the western [lank of Lake Malawi,

All the ather faxa appear o have much more restricted

ranges:

- D rufulur: probably mestricted 1o the forest-enclosed
szvannahs of western Africa;

— b muedipes: restricted to the highland region of Huambo in
southwestorn Angola,

= D cabralil: distribution restricted to the Dkavango basin
(Coprivi, Marmibia);

— [+ allemi: restricted 10 the southern port of the easiern Arc
(M1 Rungwe) and also o the mountain regions of the
western rim of the rift (Tshibati, Bukav, Albertville)

= I rwondaes restricted o certain mowninin ranges on the
eastern tiny of the rift (Virenga Voleanoes, Nyungwe For-
e5t],

- D, s possibly restricied 1o eastern Tanzania.

W bave however o undecdine that while it 1s ensy to charac-

terize through canonical and discriminant analyses the spe-

cied with restricied ranges such as ryfuler, nudipes, cabrali,
alfeni, rwandae and sws, the same canngt be achieved when
trying W define fncomius versus bentlevae, Indeed, we al-
ways found an important morphometrical overlap batween
populations of both taxa. This situation is best visualized and
summanzed by graphs 4.1 and 4.2 where we see that the link-
age distances are in both instances very low and around the
vithwe of 55 Morcover, if we recogmize bentleyae and
imcemiey ns weall defined taxa, then we have o consider foxl

to Tepresent & valid taxon s well (graph 8.3).

Since it 15 obvious (hat pur crantometric approach alone wall

not solve this taxonomical problem we will adopt at thes

point of the discussion a conservative aintude and continue
to recognize for the moment incomits, héntleyae and foxi as
separale specles,

When we combine in a next stzp these results wath the hme

ited genetic wee of Daspmys we could construct (fig.4) we

see thai some of these problams can besolved, hat alzo that
new guestions artse. [n order o facilitate the discussion we
will group the argumentation repion by region

WESTERN AFRICA

The specimen AKEATO (collected in Mopoyem, [vory Coast
in 2002 ) forms together with the specimens AF141316 from
Senegal (EMBL, determined as 0. ruyfulus by VOLOBOUEY et
al;. 2000 a clearly separated clade from all other segquenced
Dasymys specimens. However, when we plot its skull

(graphs 7.3 and 8.1) we see that it does not identify itself at
all with OTUN (Mopoyem) that we used to represent rufiudi,
neither with our foxi and bemtleyae populations. We may ex-
plain this by the [ollowing hypothesis. Ducing the 35 years
separating the collecting of OTUL (Mopoyem) by our col-
league L. BELLIER and the sequenced specimen AKBATO, the
formerty enclosed savannah of Mopoyem has been opened
up through extensive deforestation resulting in an mflux of
savannah-dweiling redent species of the V. Baoulé (QTUZ,
Lamta), This may have resulted either in the disappearance
of the origzinal megfulue population or in a hybndisation pro-
gess which strongly influenced the craniometne marphology
of the Dasymes occurting in Mopoyem.

When we limk this Onding to 1% the rather imporiant genetic
distonees that we detected between both ‘cf rufielies’ repre-
sentatives, 2% the craniometric resemblance (graph 8.2 tha
we found between OTLUZ (Lamto) and bentlevas (OTU7T,
Garamba) and 3% the caryological varistion detected jn West
African Dasymovs populations from the Adiopodoumé and
Lamto regions (MarTREY, 1958; TrRamEr & GAUTUN,
1979) it is obvious that the taxonomy of the west African
“forest” Darymyr g sill not fully esolved..

For the moment we tead fo believe that 1% 2 rufulus has a
distribution range more o fess limited 1w the enciosed
savannahs near the coast; 2% the Dasymyy inkabiting the
mnges of the ramforest and the adjacent guinean savannalis
may be & new taxon related to the bentleyae group and 377
the Deesyeys living more to the north in the Guincan and Su-
danese savannahs shiould probubly all be referred o the forr
tmxon (incamius 5.).).

CEMTRAL AFRICA

In fig.d we accept that the sequenced specimans of
Franceviile and Mbomo perain @ bendevae baiause
cramiometrically they plot within OTUS (Kinzhasa), We are
however aware thot more detailed research, such as
carvelogieal and sequencing of topotypical specimens of
Benrleyae will be needed to evaluate the comeetnass of our
position,

Simular research will slzo help ascertain the eastern 1imits of
the vange of Fenrfeyae and to find out 1% how the Daxymys of
Morth East Conga (Garamba: OTU7) are genetically related
o populations of zanda-Sudan and of Gabon-Cameroon
and 2% how the Dasymyy west of lake Malawa (Kasungu ,
OTUIY) relate genetically 1o bentlepas (Kinshasa | OTU9)
and ta et {Lubumbashs, OTUT3) .

However, notwithstamding the sparsity of our genetic data,
we can canclude that the «forest-inkeds African Dasyemoes
dlescend from the ancesteal stock siluated in western Africa
and from which all sther taxa of the continent szem o have
evobved,

EASTAFRICA

Fig. 4 shows that the swamp rats from the East A frican region
all belong to whet we call the Dasymyy incomtuy 5.1 species
complex, but also that the taxa we could discem by cranio-
melry (sug, rwandae, allend, medius) con also be genetically
charactenized (appendiy §].
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Anciher interesting point is that the Dagymys of the rift re- | the mvestigated populations should be attributed species

gion and the southern part of the Eastern Arc form o separate
clade when comparsd 10 the Dasyrys from the lawer plains
of Tanzanza (sea). We mention also that the single specimen
that we conld sequence from Muofindi (Uzengwa) and tha
praved to be cramometncally near o allend (topotype local-
ity being Mt Bungwe), seems 10 be genstically sulficiently
differentiated 1o justify possible taxoncmic recognition

SOUTHERN AFRICA

The only South African Dasymys specimen svailable 10 us
for sequencing (Vaolwater — TMA0200} we assipned to
incomiis. We reached Lhis conclusion by directly comparing
s skull o the wype skull of 0 reomies (SUNDEVALL
1846} and 13 placement on graph 2.1, For as much as we can
evaluate — in the absence of sequences from specimens repre-
senting rudipes, cabrali and Danymys fom other South Afri-
cun regions - we conclude that the Central Afncan forest
populations (bentlevas) are basal to all incomins and its re-
lated East Afeacan taxa like swa, rwandae and allend,

Finally, the obtained phylogeny (fig. 4}, when viewed ina
continenial context, 15 revealing as w0 the possible evalution-
ary trajactories of the members af this zenus. The well docu-
mented habitat preferences of Dasynns (permanent moust
conditions such a5 riverhanks, swampy edges ol ponds,
brooks and marshy areas oic)) (Davis, 1962 ROSEVEAR,
1969; SHEPPE, 1972; KINGDOM, 1974) suppest that it is no
coincidence that the most bosal lineages of the genus are
found m West and Central Africa. While during the Mio-
Pliocene, sub-Saharan Africa was completely covered by
tropical moist forests, the development of the African Fift
modulated the regonal effects of Quatermary - climate
changes (CoOPPENS, 1999). During the last 2 My, these cycles
of climatic ehange resultad in the shrinking and expansion of
foreste in Central and West Africa, whersas in East Africa
these events resulted in extremely and conditions. It is likely
that moisture dependent taxa such s Desymys survived these
severe climate changes by finding shelier in the few forest
refupia in Central and West Africs (MAYR and O HARA,
1986) from where descendants of the surviving lineages
(rejeolonized the rest of sub-Saharan African as the prevail-
ing elimate conditions geadually became maore humid,

FINAL REMARKS

Until today species descriptions of mammals are largely
based on morphologcal coteria and 1end 1o fallow a prag-
matic typological species concept. Because the evaluation of
the ohserved morphological diversity is unrealistic as far too
many studies are based on relatively few specimens, this ap-
proach his led to unwarranted splitting and equally unjusti-
fied lumping, Our gludy methodoloey siempts o combine
extensive craniometric data with genetic data to deteset the
redl patterns of biediversity m often difficult to dentify
mamimal specics, We recognize that this approach has is
limitations, Indeed, not all craniometsic differences that we
may ohserve, not even when they are statistically very sie-
fificant, ars in thomsehves sufficient to decide whether or not

rank. We are also aware that the genetic data that are added
here do not provide an unambigueus answer o the taxo-
nomic rank of the investigated taxa, There are ohviously no
rules & o how much sequence divergence is required for a
pepulation w belong 1o discreer biologically valid spegies.
Az has been shown hefore, this study shows that large difTer-
ences may be observed between the degrecs of morpholosi-
cal and penctical differentiation among taxonomical units
that we consider to be good species (see elsewhere for argu-
ments to that effect. FERQUSON et al, (2002), VERHEYEN el
al. (20027 Although we agree thiat the decision whether or
not a Laxen should be given species stalus is not resolved by
aur combined morphological and genetical approach, we ar-
gue that this approach is # least an attempt (0 capture the
morphologice] and genetical diversity thal exists in the siu-
died genus, and 1o place it in & comect taxonomical context,
The availability of such data is important as it provides o very
different perspective on the meaning of the distribution
ranges and patterns of Dasymys and other African murids
that are currenily plagued with (oo many taxanomical peo-
Blems, Afterall it is obvious that reliable knowledge an the
distribution ranges of well charactensed speoies is of pora-
mount imporiance for all studies that intend o stedy the eco-
logy and the bodiversity of these small mammals.

Finally, we want to anderline once more that our study
started as an attempt 1o describe the craniometric and genstic
variation in the Bast African Baomyr populations, but even-
tually it gave us the opportenity to recognize and evaluoie
same of the many problams that still surround the laxonomy
of this genus, The recent publication of MULLIN ef al. (2002)
concerning the Dasyenyy from Natal and Kwazulu demon-
Strates how a detailed multi-disciplinary approach {karyo-
leegy, craniometry and genetics) may reveal how previously
undetected diversity still exists in this genuos, Undoubiedly,
when applied oo a wider geographic and sysiematic scale,
such an approach will allow us o betier understand the pro
hlems that will face the tgenomy of small African mammals
in the funire.
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