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Table  2.  Comparison  of  selected  cranial  measurements  (mm)  for  3  species  of  Surdisore.x,  given  as  mean,  ±  standard  deviation,
sample  size  and  range.
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3.1.  The  Mt.  Elgon  Mole  Shrew

Surdisorex  schlitteri  n.  sp.

Holotype.  FMNH  195069  (KMH  3213).  Old  adult,  teeth
heavily  worn,  sex  indetemiinate  although  suspected  to  be
male  since  no  teats  are  visible.  Secondary  number  KMH
3213.  Collected  by  H.  Grossman  in  December  1985.  Spec-

imen prepared  as  fluid-preseiA/ed  body  with  skull  removed.

Type  locality.  Kenya,  eastern  flank  of  Mt.  Elgon,  erica-
ceous  zone  at  3,150  m.

Etymology.  The  specific  epithet  honors  Dr.  Duane
Schlitter,  recognizing  his  important  contributions  to  the
knowledge  of  African  small  mammals  and  his  personal
and  scientific  engagement  in  Kenya.

Diagnosis.  Intemiediate  in  cranio-dental  dimensions
compared  with  the  other  two  species  in  the  genus,  S.  polu-
lus  and  S.  norae.  Braincase  smaller  and  absolutely  short-

er. The  more  anterior  position  of  the  pair  of  anterior  palatal
foramina  is  unique  within  the  genus,  as  is  the  position  of
the  last  palatal  foramen,  situated  between  the  second  pair
of  unicuspids.  Infraorbital  bridge  narrow.  The  lingual  ex-

tension of  the  upper       is  longer  than  in  the  other

Fig.  2.  Fore-  and  hindfoot  of  the  holotype  specimen  oí  Surdisorex  schlitteri  n.  sp.  (FMNH  195069);  length  of  hindfoot  (including
claws)  is  16.1  mm.
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Fig.  3.  Skull  of  Surdisorex  schlitleri  n.  sp.  (FMNH
lateral  view.

95069,  holotypc);  cranium  in  lateral,  dorsal  and  ventral  view,  mandible  in

members  of  the  genus,  and  almost  in  contact  with  the  an-
terior edge  of  M'.  Lower  P4  narrow.  Mandibular  condyle

heavy  and  straight-sided,  forming  a  near-triangle  without
sinuosity.

Description.  The  new  species  exhibits  characters  typical
for  the  genus.  The  tail  is  short  (28.6/84=34%  of  Head  and
Body).  Fur  is  thick  and  woolly,  length  of  single  hairs  on
dorsum  9  mm.  Color  faded,  presumably  because  of  long-
term  preservation  in  alcohol,  base  of  hairs  dark  brown,  ter-

minal 2  mm  lighter.  The  foreclaws  greatly  enlarged,  hind-
claws  moderately  so  (Fig.  2).  Ear  conch  absent.  Eyes  re-

duced and  covered  in  membrane.  Skull  hexagonal,  typi-
cal of  burrowing  Soricidae  (e.g.  Myosorex,  Anourosorex,

Blarina)  with  particularly  well-defined  anterior  facets  of
the  braincase  (Fig.  3).  Interorbital  region  elongate  (be-

tween posterior  processes  of  maxilla  and  anterior  aspect
of  the  braincase).  Bridge  across  infraorbital  foramen  nar-

row (1.87  mm).  Nuchal  crests  well-developed,  sagittal
crest  slight.  Braincase  small  and  short,  as  reflected  in  the
measurement  from  the  anteromost  comer  of  the  braincase
to  the  corresponding  occipital  condyle  and  in  the  distance
of  the  antero-lateral  component  of  the  hexagon-shaped
braincase.  Foramen  magnum  oval-shaped.  Paired  frontal
foramina  within  interorbital  basin.  This  basin  provides  a
sinuous  curve  to  the  lateral  profile  of  the  skull.

Protocone  of  P'*  very  prominent,  forming  a  prominent  shelf
with  parastyle.  Upper  M'  and  M-  without  metaloph.  Low-

er incisor  denticulate,  with  chisel-like  tip.  Mental  foramen
beneath  second  cusp  of  lower  P3.  Lower  P4  fairly  nan  ow,
exhibifing  the  inverted  v-shape  pattern  typical  of  the
Myosoricinae  (Hutterer  et  al.  2002).  Lower  M3  with
well-developed  and  deep  entoconid  basin  (Meester
1963).

Meester  (1958)  found  that  palatal  foramina  are  useful  in
distinguishing  closely  related  species  of  primitive  African
Soricidae  (i.e.  Myosorex).  For  the  new  taxon,  the  three
principle  anterior  incisive  foramina  are  tightly  clustered
in  a  triangle.  The  anterior  pair  is  positioned  slightly  ante-

rior to  the  inedially  positioned  third  member  of  this  tri-
ad, this  pair  being  located  in  a  plane  even  with  the  antero-

most portion  of  the  first  unicuspid  (Fig.  3).  The  third  fora-
men of  this  triad  is  positioned  just  below  the  anterior  pair

and  is  still  situated  within  the  anterior  half  of  the  first  uni-
cuspid. These  foramina  are  followed  by  two  reduced

foramina,  located  approximately  midway  down  the  first
unicuspid.  A  final  foramen,  the  sixth,  is  located  inidway
down  from  the  second  unicuspid.

4.  COMPARISONS

Three  upper  and  two  lower  unicuspids,  both  unicuspid
rows  void  of  the  vestigial  unicuspids  typical  of  Myosorex.
Unicuspids  broad,  each  with  a  medial  accessory  cusplet.

In  most  cranio-dental  measurements,  Surdisorex  schlitteri
is  intermediate  in  size  between  S.  norae,  the  largest  mem-

ber of  the  genus  and  S.  pohiliis,  the  smallest  (Table  2).  This
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Table  3.  Comparison  of  selected  cranial  measurements  (mm)  for  3  species  of  Surdisorex.  given  as  mean,  ±  standard  deviation,
range  and  sample  size.
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intermediate  position  is  reflected  in  its  position  between
the  other  two  species  along  the  primaiy  axis  of  the  first
Principle  Component  (Fig.  1 ),  an  axis  that  illustrates  size
differences.  Its  infraorbital  bridge  is  narrower  ( 1 .87)  than
either  norae  (1.97  and  2.26)  or  poliiliis  (2.13  and  2.16).
Its  mandibular  condyle  is  heavy  and  straight-sided  and
more  or  less  triangular,  without  the  sinuosity  seen  in  the
other  two  species.

The  new  species  can  be  distinguished  from  S.  polulus  by
its  generally  larger  size  in  most  cranial  and  dental  dimen-

sions (CI,  MX,  GB,  md,  Itr:  Table  2).  In  the  new  species,
the  central  foramen  of  the  anterior  triad  is  located  poste-

rior to  the  triad  pair  whereas  in  S.  polulus,  it  is  situated
slightly  ahead,  between  the  incisor  and  the  first  unicus-
pid.  The  second  pair  of  palatal  foramina  is  in  a  compara-

ble position  between  these  species,  but  in  the  new  species,
the  sixth  and  postero-most  palatal  foramen  is  located  be-

tween the  second  unicuspids  instead  of  between  the  first
and  second  unicuspids,  as  in  S.  polulus.

From  Surdisorex  no?-ae.  the  new  species  can  be  distin-
guished by  its  generally  smaller  size  in  most  dimensions:

(CI,  MX,  GB,  II -P3  length,  Itr;  Table  2).  In  the  new  form,
the  antero-lateral  dimension  of  the  hexagonal  edge  of  the
braincase  is  4.63,  compared  with  4.79  and  5.15  in  S.  no-
rae.  The  distance  from  the  antero-lateral  comer  of  the
braincase  to  the  corresponding  occipital  condyle  is  1 0. 1 1
vs.  10.18  and  10.93  in  S.  norae.  The  lower  P4  is  nanow-
er  than  in  S.  norae.

The  shorter  length  of  the  upper  unicuspids  in  the  new
species  gives  them  a  relatively  broader  apppearance  than
those  of  S.  norae.  This  is  especially  clear  in  the  first  and
third  unicuspids.  The  angle  in  the  posterior  fovea  of  the
upper  P''  is  about  90°  in  the  new  form  vs.  120°  in  Surdis-

orex norae;  therefore  there  is  no  medial  gap  between  the
P4  and  M'  in  the  new  form  compared  with  norae.

The  anterior  pair  of  palatal  foramina  in  Surdisorex  norae
is  positioned  more  posteriorly  than  in  the  new  species,
such  that  they  form  a  straight  line  across  the  anterior  half
of  the  first  unicuspid.  The  next  pair  is  positioned  compa-

rable to  the  condition  seen  in  the  new  species,  whereas  the
final  foramen  is  located  midway  down  the  third  unicus-
pid.

A  distinct  sinus  canal  foramen  (Meester  1963)  is  visible
on  the  left  side  of  the  pterygoid  region  of  the  new  species.
It  is  less  well-developed  but  evident  on  the  right  side.  In
other  members  of  the  genus,  a  canal  replaces  the  foramen.
A  larger  series  is  necessary  to  detennine  the  significance
of  this  feature.

There  is  no  east  to  west  size  cline  among  the  species  of
Surdisorex,  fijrther  demonstrating  their  mutual  distinction.
The  largest  species  is  Surdisorex  norae  from  the  Aberdare
Mountains,  which  is  located  between  the  populations  of
S.  schlitteri  and  S.  polulus.

Ecology  of  Surdisorex  spp.  The  ecology  of  Surdisorex
spp.  is  poorly  known;  to  date  there  has  only  been  a  sin-

gle published  paper  on  the  subject  (Duncan  &  Wrang-
HAM  1971).  We  have  little  data  to  report  for  S.  schlitteri.
Represented  by  a  single  specimen,  S.  schlitteri  is  only
known  from  the  ericaceous  zone  of  Mt.  Elgon.  The
Kenyan  slope  of  Mt.  Elgon  was  specifically  surveyed  for
subteiTanean  insectivores  by  Duncan  &  Wrangham
(1971)  without  finding  this  species.  However,  these  au-

thors note  that  on  Mt.  Elgon,  buiTows  of  the  golden  mole
(Chiysochloris  stuhlmanni  fosteri;  species  rank  suggest-

ed by  Thorn  &  Kerbis  Peterhans  2009)  are  'common
in  fairly  open  ground  in  the  ericaceous  zone  up  to  10,000
feet  <3048m>\  The  golden  mole  is  known  from  the  eri-

caceous zone  of  Mt.  Elgon  and  the  nearby  Cherangani
Hills.  The  study  of  Duncan  &  Wrangham  ( 1971 )  showed
that  Chiysochloris  fosteri  feeds  mainly  on  earthworms,
supplemented  by  smaller  oligochaetes.  Earthwomis  were
predominant  in  the  diet  of  S.  norae  ( Aberdares  range)  and
S.  polulus  (Mt.  Kenya).  They  concluded  that  Surdisorex
and  Chiysochloris  share  an  earthwonn  diet  and  mole-like
habits.  In  turn,  this  may  have  contributed  to  ecological  dis-

placement, mutually  excluding  these  vermivores  from
overlapping  ranges  during  times  of  climatic  amelioration.
Though  this  is  a  reasonable  conclusion,  the  new  record  of
5.  schlitteri  contradicts  this  view.  The  occurrence  of  S.
schlitteri  on  Mt.  Elgon  also  calls  into  question  the  recog-

nition of  Chiysochloris  vs.  Surdisorex  bun^ows  by  visual
recognition  alone.

Reporting  on  the  Oxford  University  Expedition  of  1969,
Duncan  &  Wrangham  (197 1 )  documented  S.  norae  and
S.  polulus  in  bamboo,  mixed  Podocarpuslharahoo  and
swamp.  In  the  Aberdares,  S.  norae  was  collected  at  Kian-
dongoro  Gate  (specimens  in  BMNH)  along  a  swamp  in
mooriand  at  9,400'  (=2,865  m).  Our  2006  efforts  (JCK,
TCD,  BA)  documented  a  single  S.  norae  on  the  Aberdares
at  2,700  m  (=8860')  in  secondary  forest,  the  lowest
vouchered  record  for  the  genus,  but  none  at  2,200  m
(=7220').  During  our  surveys,  S.  norae  was  extremely
coinmon  at  3,300  m  (10,830')  in  Hagenia  forest,  Carex
tussock  grass  and  alpine  shrubs  and  meadows.  Heller  col-

lected S.  norae  on  the  summit  of  the  Aberdares  at  1 1 ,000'
(specimens  at  USNM;  Appendix).  Our  collated  data  (Ap-

pendix) indicates  that  S.  norae  ranges  between  2,700  m
and  3,350  m.



182 Julian  Kerbis  Peterhans  et  al.:  A  new  species  of  Swdisorex  Thomas.  1906  from  western  Kenya

With  a  single  exception,  all  records  of  S.  pohilus  originate
from  the  west  slope  of  Mt.  Kenya.  This  may  be  an  arte-

fact of  site  access  and  collecting  bias.  The  lowest  record
from  Mt.  Kenya  (AMNH  82479)  is  at  9.000'  (2,743  m)
and  the  highest  records  are  from  1 2. 1 00'  (=  3,690  m,  US-
NM  records).  Records  of  S.  polulus  from  Mt.  Kenya  in
the  BMNH  collected  by  the  Oxford  Expedition  of  1969
originate  near  the  Naro  Mom  Track  at  10.500"  (=  3.200
m).  They  derive  from  a  range  of  bamboo  associated  habi-

tats including  mixed  bamboo,  bamboo/ Podocarpus  forest,
bamboo  mixed  with  6"  grass  and  swamp  near  bamboo
(Oxford  Expedition  of  1969,  specimens  in  BMNH).  LOR-
ING  (1910)  describes  them  as  common  in  grassy  openings
within  bamboo  thickets  at  10,000".  At  other  elevations
(10.700"  and  12,100')  they  frequented  Otomys  sp.  runs  in
tall  marsh  grass.

5.  DISCUSSION

This  remarkable  discovery  suggests  a  relictual  biotic  as-
sociation between  Mt.  Elgon  and  the  nearby  Kenyan  High-

lands to  the  east  (The  Aberdares  and  Mt.  Kenya).  The  three
known  species  of  Surdisorex  ssp.  are  confined  to  upper
montane  forest  (uncommon),  bamboo,  and  ericaceous  and
alpine  zones  above  2,700  m.  The  three  taxa  are  mutually
isolated  due  to  their  confinement  to  high  montane  habi-
tats.

Mt.  Elgon  has  been  well  surveyed  over  the  past  100  years.
For  the  Ugandan  slope,  this  includes:  Loveridge  in
1933-1934  (Allen  &  Lawrence  1936),  Davenport  et  al.
(1996);   Clausnitzer   &   Kityo   (2001);   Clausnitzer
(2003);  Clausnitzer  et  al.  (2003).  In  addition  to  the  re-

port of  Duncan  &  Wrangham  (1971).  historical  expedi-
tions to  the  Kenyan  slope  of  Mt.  Elgon  to  collect  small

mammals  include  those  of  Kemp  in  1909  (reviewed  in
Loveridge  1937),  Bayer  in  1914  (Lonnberg  1918),  the
Swedish  Expedition  of  1920  (Granvik  1924),  and
Loveridge  in  1934  (Allen  &  Lawrence  1936).  The  ab-

sence of  Surdisorex  in  prior  reports  is  surprising.  The
genus  is  extremely  common  in  bamboo/alpine  zones  of
the  Aberdares  and  Mt.  Kenya.  Perhaps  its  co-occurrence
with  CJvysochloris  fosteri  on  Mt.  Elgon  limits  its  abun-
dance.

Mt.  Elgon  lies  at  the  confluence  of  three  major  faunistic
regions:  the  Albertine  Rift  and  Congo  basin  to  the  west,
the  Kenya  Highlands  to  the  east,  and  the  northern  high-

lands of  Tanzania  to  the  south.  It  houses  representatives
of  two  or  three  of  these  systems  (suiTunarized  in  C^rleton
et  al.  2006):  Sylvisorex  granti  group,  Colomys  goslingi
(Ruwenzoris,  Albertine  Rift);  Crocidura  elgonius.  Cro-
cidura  fumosa,  Surdisorex  sp.,  Rhabdomys  dilectus,  and
possibly  Cricetomys  ansorgei  (Kenya  Highlands);  and  per-

haps from  the  third  as  well  (northern  highlands  of  Tanza-
nia): Lophuromys  aquilus  (MussER  &  CA.RLETON  2005),

Hylomyscus  anselli  (Bishop  1979).  Mt.  Elgon  also  hous-
es a  few  strict  endemics  of  its  own  ( Otomys  barbouri,  Oto-

mys jacksoni).  Although  our  knowledge  of  the  alpha  tax-
onomy of  the  small  mammals  in  the  region  is  incomplete,

the  central  position  of  this  extinct  volcano  reflects  influ-
ences from  multiple  montane  biotic  systems.
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Zusammenfassung.  Surdisorex  ist  die  einzige  endemische
Säugetiergattung  Kenias.  Bisher  enthieh  die  Gattung  zwei  Arten,
die  in  den  zentralen  Hochländern  Kenias  beheimatet  sind.  Hier
fügen  wir  eine  dritte  Art  hinzu,  ebenfalls  aus  Kenia,  basierend
auf  einem  Exemplar  von  der  Ericaceen-Zone  der  Ostflanke  des
Mount  Elgon.  Diese  neue  Art.  Surdisorex  sclilitteri  n.  sp..
verbindet  Mount  Elgon  zoogeografisch  mit  den  Hochländern  Ke-

nias, doch  weist  die  Säugetierfauna  des  Mount  Elgon  auch  eine
spezielle  Mischung  faunistischer  Einflüsse  auf.

APPENDIX

Specimens  examined.  Surdisorex  iiorae  (Thomas,  1906):
all  records  from  Aberdare  Mountain  NR  Kenya.  AMNH
187262,  8  mi  W  of  Bellevue  (female);  BMNH  6.7.8.1
(type),  east  side,  near  Nyeri,  9500',  old  female;  BMNH
10.5.3.1,  11,000"  (female);  BMNH  1974.653-74.657,
Kiandongoro  Gate,  9,400"  (3  females,  2  males);  FMNH
190257-190266,  FMNH  190623-190626,  28.5  km  W  &
4.9  km  N  of  Nyeri,  3,100  m  (6  males,  8  females),  FMNH
190622,  3.8  km  W  &  2.5  km  S  of  Gatarakwa,  2,700  m
(male);  USNM  165513-166515,  (1  female,  2  males).
182581-182586,  summit,  11,000'  (2  females,  4  males),
USNM  58981 1-589813,  USNM  589815-589818,  Fishing
Lodge,  9,000'-9,500'  (1  feinale,  6  inales).
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Surdisorex  pohtliis  (Hollister,  1916):  all  but  AMNH
record,  from  W  slope,  Mt  Kenya,  Kenya.  AMNH  82479,
E  slope,  9,000"  (female);  BMNH  1974.646-1974.652,
Naro  Moru  Track,  10,500'  (3  females,  2  males,  2  ?);
FMNH  43845=USNM  163980,  12100' (female),  FMNH
43846=USNM  163983,  12100"  (male);  USNM  163975-
163979  (4  males,  1  female),  USNM  163981-163982  (2  fe-

males), USNM  163984  (male),  USNM  163986-163991  (3
males,  3  females),  USNM  163993-163994  (male,  female),
USNM  163997-163998  (male,  female),  USNM  164000
(female),  USNM  164003-164004  (2  females),  USNM
165509  (male),  USNM  165511  (female),  9000"- 12 100",
USNM  589820,  Naro  Moru  Gate,  10000'  (male);  ZFMK
2003.702  (female),  Mt  Kenya  N.P.,  2950  m,  Chagoria  trail.
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Climbing   mice   of   the   genus   Dendromus   (Nesomyidae,   Dendromurinae)
in   Sudan   and   Ethiopia,   with   the   description   of   a   new   species

Fritz  DiETERLEN
Staatliches  Museum  für  Naturkunde,  Stuttgart,  Germany

Abstract.  The  species  of  Dendromus  occurring  in  Sudan  and  Ethiopia  are  revised.  The  fonns  of  climbing  mice  referred
to  Dendromus  mvstacalis  (Heuglin,  1863)  from  Sudan  and  other  parts  of  Africa  are  compared  with  the  typical  popula-

tion from  Ethiopia.  Ethiopian  D.  mvstacalis  differ  from  the  other  African  populations  in  morphology  and  habitat.  On  the
other  hand,  all  populations  from  outside  Ethiopia  coirespond  in  size  and  appearance  and  live  in  similar  habitats.  It  is  sug-

gested that  the  lowland  populations  represent  a  different  species.  A  new  species,  Dendromus  ruppi,  is  described  from  the
Imatong  Mts..  Sudan.  It  is  a  relatively  large  montane  form,  which  was  isolated  during  climatic  changes  in  a  Pleistocene
postpluvial  phase,  and  is  probably  endemic  to  these  mountains.
Keywords.  Sudan,  Ethiopia,  rodents,  Dendromus,  moiphology,  ecology,  altitudinal  distribution,  habitat,  new  species.

1.   INTRODUCTION

The  genus  Dendromus  (African  Climbing  Mice)  contains
at  least  12  species  distributed  throughout  sub-Saharan
Africa.  Most  species  occur  in  S,  C  and  E  Africa  (Muss-
ER  &  Carleton  2005).  Typical  habitats  are  long  grassland,
bracken,  dense  scrub,  grassy  wetland,  and  subalpine  or
alpine  vegetation.

Species  are  characterised  by  small  size,  soft  brown  or  red-
dish-brown pelage  and  a  long  thin  tail  (100-160%  of  head

and  body  length,  depending  on  the  species)  and  feet  spe-
cialised for  climbing.  Several  species  have  a  black  mid-

dorsal  stripe,  and  one  has  three  black  stripes.  In  some
species  the  stripe  is  barely  visible  or  even  absent.

Most  species  of  Dendromus  climb  with  the  aid  of  the  long
digits  of  the  forefeet  and  hind  feet.  The  opposable  digit  5
of  the  hindfoot  which  can  be  opposed  to  contact  digit  1
and  the  prehensile  tail  are  especially  important  for  climb-

ing and  balancing  on  t'A'igs  and  grass  stems.  Some  species
have  a  nail  rather  than  a  claw  on  digit  5  of  the  hindfoot,
and  tend  to  be  inore  terrestrial  than  others  (Ziekur  2006).
The  mammary  formula  is  2  -  2  =  8.

The  skull  is  small  with  a  round  braincase,  a  narrow  ros-
trum, and  a  narrow  and  vertical  zygomatic  plate  carrying

a  distinct  masseteric  knob  at  its  lower  anterior  comer.  In-
cisive foramina  extend  to  the  middle  row  of  the  upper  Ml .

Upper  incisors  are  small,  orthodont,  each  with  a  single  lon-
gitudinal groove.  Cheek  teeth  are  rather  narrow;  M2  is

about  half  the  size  of  M 1 ;  M3  is  minute;  cusps  of  M 1  are

biserial  (two  cusps  in  each  row),  with  additional  small  lin-
gual cusps  on  a  middle  lamella  of  Ml;  on  M2  additional

cusps  are  expressed  less  or  absent.  The  moiphology  of  the
skull  and  the  dentition  are  very  uniform  in  the  genus  but
the  pelage  shows  great  variabiliy  in  colour  and  marking.
Differences  in  skull  length  usually  are  very  small,  and
measurements  often  overlap  broadly.  Classification  of  the
species  is  therefore  often  based  on  rather  few  details  (Heim
DE  Balsac  &  Lamotte  1958;  Dieterlen  1971).

The  distributional  limits  of  many  of  the  currently  recog-
nized 12  species  (including  44  synonyms)  oí  Dendromus

are  unresolved,  and  karyological  infomiation  is  missing
for  most  species.  The  genus  therefore  is  in  need  of  fur-

ther study  and  revision.  As  concerns  systematics,  it  is  one
of  the  most  difficult  genera  of  African  rodents.  Earlier,  the
Dendromurinae  were  classified  as  a  subfamily  of  the  Muri-
dae  (e.  g.  Thomas  1896;  Simpson  1945;  Musser  &  Car-
leton  1993).  Carleton  &  Musser  (1984)  already  ques-

tioned this  systematic  position.  Results  of  DNA  hybridi-
sation and  mitochondrial  and  nuclear  gene  sequence  stud-

ies finally  supplied  the  basis  for  grouping  the  Dendromuri-
nae together  with  five  fuither  subfamilies  in  the  family  Ne-

somyidae within  Muroidea  (Musser  &  Carleton  2005).

In  this  study,  new  specimens  from  the  Imatong  Mountains
in  Southern  Sudan  are  described  as  a  new  species.  The
sample  is  compared  with  the  related  Dendromus  mvsta-

calis from  Ethiopia  and  with  several  forms  from  East  and
Central  Africa  cuiTently  assigned  to  that  species.
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