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Abstraer, Small carnivore scats collected over a two-year period in the southwetern Cenral African Repulslic revealed an un-
usually high occurrence of shrews (23.3%). Analysis of skull fragments yiclded 311 individuals of 16 species, Shrew occur
rence varied significantly with season (highest in the dry season), but not with proximiey t water. The unosually high Jdi-
versity of the shiew community in comparison to ethers in west-cenral Afriea is anribured ro a dhorough and efficient
sampling effort, and 1o a wide variety of available microhabitats maintained through disturbance facvors such as 2 high den-
sity of elephants and sclective logging activities. In addition to the scat remaing, four shrew species were collected live: one s
new 1o science and is described here as Splidores dongrnenss, The speeies belomgs w0 a group in which a bzl portion of the
tail is covered by long bristles. It is mest similar wo a yer unnamed specics of Splisorer from Cameroon, with which it appa-
rently occurs in sympatry. Both share eritical charscrers with 5 bowelli and S, psembarenss, specics cidemic to the Ulugura
and Usambara Mis. ||:.~\.|:'|-L'|.'I:i.W|}". .*'!n’-.‘plffrf {1, Noveniter 1995,

By waomals: Mizmnaals, shrenos, songooses, cirniveres, conmsminity striecturs, biopeagraply Sylvisores konganesis n. g, Coeneral

Afrivan Repudlic, Africa, tropics,

INTRODUCTION

Shrews and other insectivores are difficule o sample
wirh rradicional small mammal traps, and unless a con-
certed effors is made wor caprure them via other techni-
ques such as pitfall taps, one can arrive at a distorted
picture of their role in small mammal communitics
(Churchfield 1990, Kirkland & Sheppard 1994), A
useful additional merthod for gaining insight into sori-
cid communiries is the study of avian predaror food ha-
birs. This mechod has led 1o the discovery of several Af-
rican taxa that did not appear in raps (e Demerer
1981, Simoneta 1968, Vernon 1971). To date, analy-
ses of mammalian carnivore scats have proven less use-
Ful, Insectivores cocur in the scats rarely, and carniver-
es are thought o scorn shrews, perhaps because chey
are distasteful (Churchfield 1990, Ewer 1973, Kor-
pimiki & Morrdahl 1989).

Dhiring a study of mongooses and other mammali-
an carnivores in the Danga-Sangha Reserve of south-
wesrern Cenrral African Republic, a collection of scacs
revealed an unusually high occurrence of shrews, A
unique opportunity existed o use this large sample,
identifiable through recovered skoull fragmens, o ex-

amine the structure of the shrew community in this
poorly-known region of the Congo Basin, Shrews have
been the subject of recent sampling efforts at several
west-central Alrican sires (Brosser 1988, Hurterer er al
1992, Hutterer & Schlicrer 1996, Lasso e 4f., i J.'3-1‘:-’1\'1}.
These, in addition o the work of Heim de Balsac
{1959, 1968, 19680), have broadened the knowledge
of species diversiy and biogeography of soricids in the
region. The collection of shrews described here is the
largest to dace from the region, with respect to both the
number of individuals and species, and contains sever-
al new records from Ceneral Africa, including a species
new o SCicnce.

MATERIALS AND» METHODS

Stuealy area. The 55 k'’ study area {Kongana) s locared
in the extreme southwesrern corner of the Central Af-
rican Republic, between the harders of Cameroon and
Congo (Fig. 1), The base camp, in the Dranga-Sangha
Special Dense Forest Reserve and Dzanga-Ndoki Na-
rional Park, was 33 lom from the village of Bayanga (po-
pulation ¢, 1000}, Sections of the study area were scl-
ectively logeed in the early 19805 (approximarely onc
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st per hecrare) for several species of hardwoods. Hu-
man populations in the area are relatively low (one per-
sonS2 km?; Carroll 1938).

The study area was a mosaic of five principal habi-
tat types mixed-species semi-deciduous unlogged fo-
rest, selecrively logged forest, second-growth forese
along secondary logging roads, mono-dominane (7
rertindendran dewevres forest, and a thin rbbon of
swamp forest bordering e Kongana seream char bi-
sected the study area,

CENTRAL AFRICAN REPUBLIC

CAMEROON

="  ACCESS ROAD

&7 ROAD

~ SAMGHA RIVER

“rc RESERVE LIMITS —
D STUDY SITE 12 KM

FIG, 1. The Centml African R.cpul:-li-: and Kongana Study
Area, Dranga-Sangha Reserve.

B

BOD —— r 400
L
o 0 00
F o0 f a
B w0 )\ ! - £
= L [ &
s 4 / \. V[T 3
= i | =
E 0 o ‘-*1-’-._-._‘_1! s .;%
< \ 0

10 4 i an

'y L A——- -

DEC MAR JU SEP DEC

FI1G 2. Average monthly infall and remperarne measared ac
Kongana Fescarch Station, May, 19902-May, 1994,

The climare was highly seasenal, with rinfall over
a rwo-year period averaging 1400 mm per year (Fig, 2],
December through March was characrerized by a mar-
ked dey season, with fewer than 200 mm of rain. Tem-
perarures were likewise at their lowest during this peri-
od, Mean maximum daily remperatures throughour
the study period were 32.3°C (range 23-45), and me-
an minimum daily temperarures were 19.5°C (range
12-22). Three seasons were defined o prioré: “dey™ {De-
cember-March), “early wer™ {April-Tuly), and “lace
wet” {August-November) {Fig. 2). Mean monthly rain-
fall in the dry scason was 35,9 min (range 2-52.3), in
the early wet season was 1364 mm (range 65.1-
200,13, and in the lare wer season was 181 mm (93.5-
410,35,
Methods. Appromimately 45 km of roads, wmails and
streambeds were walked regularly by one w four indi-
viduals during 2 2%-month period (May 1992-May
1994). Camivore scats were collecred opportunistical-
ly. The majority of scars (77.6%) were collected on the
26-km road rhar accessed che stady arca (Fig. 1), The
mean number of scars collecred per month was 36.2
(SE=4.61, n=2%, range 2-81}). Scat idemificitions we-
re made hased on diameter, feld Sigﬂs. hair il'lp,t.*ilrd
while grooming, and thin layer chromarography of bi-
le acids. The latter rechnique was used to separate fecal
bile acids, wherehy parrerns of bile acids in unknown
samnples were compared with those from known sam-
ples, using methods described in Ray (in prep.) and
Johnson e af (1981). In the present analysis, lnown
leapard scars, and any scats that were nor idenrified ro
species, but were larger than 2 cmin diameter were
excluded. Thus, this analysis is based only on small car-
MIVGRe SCArs.



Seats were washed in a fine-mashed sieve, dried in
the sun or over a fire, and stored in plastic bags. An esti-
mare af the relative volume of each majar prey carego-
ry (mammal, archropod, fruie, bind, fish, and herpero-
fauna) ta a scar was made by eye; foods char
contributed the greatest volume of a scat were consi-
dered the “dominant™ component, The presence of
shrew remains in a scar was derermined in most cases
by recovery of teeth, and in a fow cases by the micros-
copic examination of hair. Jaws and jaw fragments
were identified and the minimum number of indivi-
duals eabulared by RH. When only hair was conmined
in the scat, one shrew was assumed to occur in the sear.
The proximicy of the collection site to water and the
date the scar was collected were also recorded,

During extensive small mammal mrapping conduc-
ted by JCR and Jay Malcolm (rargeted ac che rodent
communiry}, 29 shrews were caprured and preserved as
study skins or liquid specimens. These voucher speci-
mens are deposited in the Mational Museum of Mam-
ral Hiszory, Washingron, [0C, (USMNM), and in rthe
Loologisches Forschungsinstitut und Museum Alexan-
der Koenig, Bonn (ZFME). Other specimens used for
comparison with shrew skull fragments found in scats
arg housed in the American Museum of Natural Hi-
stary, Mew York, The Carnegie Muscum Piusburgh
[CM}, The Field Museum, Chicago, The Universiy of
Antwerp, and the Zoologisches Museum der Hum-
bolde-Universitir, Berlin (ZMB), Skull measurements
were taken with an clectronic calliper. All measure-
ments are given in millimerers {mm) and body masses
in grams [g). Names of authors and publication dares
of species discussed in che rext are listed in Huteerer
(1993}, where complere citations w species and rype
localities can be found.

FESULTS

Out of 904 small carnivore scats colleceed, 211
[23.3%) conrained. in roral, the remains of at least 344
shrews. The mean percent of scats per month thar in-
cluded shrew remains was 23.6 (SE<4.16, n=25, range
0-100%5). Recovery of reeth allowed for 311 individu-
als of 16 species o be identified. One species, descri-
bed in the appendix as Spledires Fompamensis, was new
to science. This list added 13 species to the known
shrew fauna of the Cenrral African Republic (Brosse
eral, 1965, Hurterer 1986Gh, 1993). The species exhi-
bired 2 wide range in body masses, from 1.5 o 85 ¢
(Tah. 1, Fig. 3). Three species were numerically domi-
nant: two accounted for over 60% of recovered re-
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Flts 3, Mean body mase and proportional abundance in scars
for 1 shrew species, Species Codes are defined in Tahle 1.

mains [ Spleisares folmstond at 36.7% and Paracracidure
sehontedeni ar 24.1%) and Crocidum nigrafisca follo-
wed at 13.5%. All ocher species cach represented less
than 4% of the number of individuals found in the
s,

The identities of 37.4% of the scars that contained
shrews were determined {Tab. 23, OF these, 84% were
trom the long-nosed mongoose (Herpestes nais), belie-
ved o be the numerically dominant carnivore in the
Drzanga region {Ray 1995). The remainder were from
genets [ Grenetta spp.), other species of mongoose (As-
L purlrectivigins and Baropale migripes), and one from a
polden car {Felis anrata), Mo shrew remains were found
in 30 African civer (Civerticeds civerta) or eight palm ci-
ver {Nandinia binetaig) Daeces,

The mean minimum number of individual (MNT)
shrews per scar was 1.7, Maost (93.3%) scats contained
3 or fewer shrew individuals: one scat had 11, Mam-
mal remains were the dominant component of 71.6%
of the scars with shrew remains: archropods comprised
the largesr volume in 21.8%. However, arthropaods
were present in 92% of small carnivore scacs thar in-
cluded shrews. The most prevalent arthropod groups
were beetles (Coleoprera), rermites {lsoptera), ants
{Hymenoptera), and Orchoprera, A detailed analysis of
22 Herpestes nase scars by an entomologist revealed an
invertebrate fauna characreristic of livter and soil envi-
ronments [WE. Steiner, perr. comm).

The species accumulation curve presented in Fig, 4
showws a clear asymprote, indicating thar the Rull com-
plement of the shrew community sampled by small
carnivores in the Deanga area was areained. The curve
rose steeply and steadily during the firse 12 monchs of
collection; afrer 355 scars (13 months), 15 shrew spe-
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TABLE 1. Body mass () data from shrew specics represented in the Deanga-Sangha scar fauna and from com-
man members of other communities in che region. Body mass data represent means of samples (n) of complere

specimens from AR, Cameroon and Zaire.

Species Body vz Abundance (n=311)
Cade n Mezan Range Source BN Y
}%H.'L;L'b:
Cracidiera golfach A L] 593 F1-102 1 1 0.3
Cracidiera aliviers B . 34 6.6 13-38 1 1 0.3
Craridiera muteuee C 4 232 19-25 3 7 13
Crorichera littonalts I E 21.0 2024 2 7 13
Spiviseree offil E 15 14,1 13-21 1 n 3.5
Cirocishery bavesi F 1 140 - 1 1 S22
Crocidura nigrafises G 7 114 7-14 3 42 13.5
Crociduna derti H 8 0.5 #12 L 9 2.9
Paracrovidura sobowiedeni I 8 9.0 T-12 1.4.5 75 2
Crocicdura hildegardear ] mn 0.4 92-16 2 4 1.3
Croviduns dealichura K 1 5.0 4-7 1.4 12 3.9
Crovidnra Juata L e 5.0 - - & 1.3
Sylvisore . A M 1 .0 - 4 3 1.0
Slvsion bongnensis 3 | 30 - 3 4 I3
Slviierex fohnsran] ] 23 31 15 1.4 114 .7
Baenenis rem r 1 1.5 - 1 7 13
Oiher Species:

Crovidura cremata 9 B.S5 G-10 1.4 - -
Cravidura grsel - 3 11.0 112 L =
Crovidura grndiceps 1 250 E 4 - -
Crovidwes kamoriei 1 150 - & -
Cironciaans parnsis - 7 19.4 16-23 q - £

Sources: 1 Hurterer {xenprél. data); 2 Dicterkon & Heim de Balsac (1979 3 Ray el divtar); 4 Hurrerer & Schlicer {in press)

5 Flurgerer {19846k,

cies were recovered. However, all 16 shrew species
were not obrained until che 697th scar was collecred,
21 manrhs afrer the smdy began,

Soricids oocurred more frequently in scars collecred
during the dry season months (31% vs. 19% and
14% in the early wel and late wer seasons respective-
Iy). Log-linear analysis on each of the three moscabun-
dant taxas and on all shrews combined indicired rhar

this scasonal effect was highly significant (Tab. 3).

The actual habirar where a given shrew was cap-
tured can obviously nor be derermined from the scar
locacion, because defecarion occurred after the shrew
was eaten. [Dara from Herpestes naso trapping and ra-
die-tracking revealed chat although the species ranged
primarily in upland habitus, sureamside habicar was in-
cluded in the range of every individual located within
500 m of the stream. Since home ranges of this species
were found not o exeed 1 km2 (Ray 1995) shrews

TABLE 2. Brealidown of small carnivore seat identifications (n=204), wich and withour shrew remains.

Llnddex.
sl Herpestes Aeilo Bddeagale Cienctta MNeneltnza Caverrictis Felis
canvone Fekie 'auzﬁrrﬁm'i T m:gﬂ:m =] L1 bimotat ST AFRTRET
Scats
with shrews 131 6 K} 4 [ 4] 1] L
Beats
without shrews a0 280 4 17 29 7 an 13
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found in scars close (<500 m) o warer may very well
have been caughr close o the waree. When the preva-
lence of shrews in all small carnivore scats was compa-
red as a funcrion of distance to warer, it was Tound that
scars found closer 1o warer were significantly less like-
ly o coneain shrews. In order o eliminate a possible
carnivore species effect a second analysis was condue-
teel, in which carnivere species least likely to ear shrews
were eleminated from che analysis. The resulr was no
longer significant; the rarios of scars found close to and
far from warer were abour cqual for scaus with and
withour shrews (Tah. 4).

DISCUSSION

The present study flls 2 gap in the knowledge of in-
sectivore communities of the Congo Basin. These da-
ta, coupled with dara generared from recent trapping

TABLE 3. Percentage of shrew individuals by species, and all pooled, thar appeared in sears during the dry, carly
wet, or late wer seasans. Nore: Only the three most abundane species were included in this analysis.

SpeCics Season MHMI Chi’ {df=2) Povalue
Crariaies nigroficd dry 34 15.22 00005
carly wet &
lane wer 1
Paracvaciduns schowtedeni dry fil 3.4 P 0.00001
carly wel B
lage wet &
.ﬁ:}frral-nm'_,fw'-'.lu.r.um' dry 77 19.01 FeA1 000
carly wet 19
Lt wecet k]
Ly species pooled dry 240 103,64 F 000001
carly wer Gl
fare wet 43

TABLE 4. Proportions of all small carnivore scats and of scars conmaining shrews found near water (= 500 m) and

away from warer (=500 m}.

r'l'ﬂ‘xll'l'lll.'}' T WRLCT

= S0 m

All Small Carnivore Scarts

[n="0)

= %00 m = S0 m
Herpestes nase and unicl, small
carnivers scats only (n=73)

< 500 m

490 (70.7%)
16T (79.1%])

Scats with shrews
Scats withour shrews

Chi* (df=1]), Povalue 5.802, P02

203 (29.3%)
Ad [20.9%)

X2 (TR A%
152 (79.2%)

116 {21.6%:)
40 {20_8%)

45, PR35
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efforts on the sstern and western rim of the basin { Las
30 et al., in press, Hurrerer & Schliteer 1996, Kerbis-Pe-
terhans & Hutterer, smpaadd. data), demonstrare thac
many shrew species enjoy more widespread diseributi-
ons than previously assumed. The Dizanga community
is the most speciose community in the region sanpled
o care (Tab. 5), bur i is also the numerically Targese
oollection.

The unusually high oceurrence of shrews in the dier
of Dzanga-Sangha small carnivores is a fascinaring re-
sule, It seems clear thar predarion on shrews was not a
communiry-wide phenomenon, and only certain spe-
cies, particularly Herpestes maso, ate iNSectivores on mao-
re than an cocasional basis, The preponderance of soil
and leaf Bteer arthropods in the scars, as well as che fre-
quent presence of Deemys ferruginens, a rodent chat
specializes on rermites (Rahm 1972, Duplanticr 1987)

avel is Founel in aveas with a high density of fallen gm-
ber, supgests char these carnivorss were foraging in
microhabiats where the encounter tare with shrews
was high.

It is often difficulr 1o assess how closely a sampled
community reflects the real community of interest,
and o whar degree the resules are simply an arrifacr of
the sampling method. It i reasonable o suggese thar
the opportunistic nature with respecr ro food habics
{Ray, ém prep) of the Deanga carnivores most likely ro
consume shrews [ Herpestes nass, Bdeagale nigripes, and
Gereertar spp.) would resule in the taking of shrews in
approximare  accordance  with  their  abundance.
Moreover, the diurnal activity pattern of the former,
and che nocturnal wodencies of the Jarrer owo (Ray
1995, and :.r.-f:ﬂu.ﬁi} cnsures complere coverage of
gheew activity periods. The dominance patterns of ro-

TABLE 5. A compatison of shrew communiries inhabiring the lowland forest ar Dreanga-Sangha (C.AR), Mon-
te Alen M. {Equatarial Guinea), Belinga-Makokou (Gabon), Korup Mational Park, Yaoundé plareau, and mi-
e lowland and monoane forests of Mount Cameroon (all Cameroon). Based on the presene paper, Brosset
(1988, Lasso et ol (i press), Heim de Balsie (1957, 1968a, 1968h), Hurerer eral, (1992), Hueterer {1993), Hut-

rerer & Schliteer (1996) and unpublished dara

Specics Recorded Dzanga M. Alen

Bcl]nga. Korup Yaounde b, Cameroon

Senecur remeps X

Cracidunt grawes X
Crocidwn buvesi X X
Cracidiinat cresli
Cracidir grandiveps
Coracidira lamoree
Spivirores bonganss
Spdetrore ip, A

Spdertserexs fodirstones
Spletsarex abfla
Frracrocidwea sohvssedess
Crocidura dolickurs
Crovidura pocrsis
Crociaura goliarkh
rovtalera oliviers
Cirecisftns nigrofiscg
Creciadung mutenae
Crocidurs fttaralis
Craciduns fndis
Crocidns fowsenetac
Swacees infineterimu
Crociduns Inldepardeac X
{racidarna etreminanit

Sylisorex mozio

Crocidura denti X
Crocidurs anils

Cracidiers manengulbar
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TABLE 6. A comparison of the proportional abundances of soricids (expressed as the percentage of collecred spe-
cimens) in Uz,a.nga.-SanE]m, Central African Republic {this study), Bl:lingu—M:dmlmu, Gabon (Brosset 1988),
Korup, Cameroon (Hurrerer & Schlicrer, i press), and Mr. Alen, Equatorial Guinea (Lasse et @l i press). In
addirion to roal number of individuals sampled, the duration of each study in months is indicared.

Body C.AR GABON CAMEROON EQ. GUINEA

miss n=311 n=1a0 n=59 n=43
Species ] 25 moath 11 monch 2 manth G month
Ciroetanre gofiail 85.3 0.3 1.9 L1
Crocidsr ofirieri 20,0 0.3 3.1 - L1
Crocidura grandivgps 5 L7 -
¢ ovidnre mudese 232 23 - - -
Crociarere literalts 11 23 - -
Cirpeidn poesiis 194 - 8.1 16.9 -
Selvisorex olluls 16,1 35 50 85 4.4
Crovedura balest 1 32 12 - 11.2
Croviddur bimotter 15 - - 1.7 -
Crovidwns nigrofusca 114 13.5 - - -
Crociduna grasel 110 - 3.1 - 1.1
Crocidura dent: 115 19 - - -
Fararrecidura sefotedens Piv 24.1 8.7 3.4 a4
Crawiclura hildegurdens a4 1.3 - - -
Crowicdura cremstist 4.3 - 1.2 15.2 -
Crovidura dolichera S A9 7.5 RS 1.1
Crocidwns fudéa g 1.3 - - .
Sylviorex sp. A A0 1.0 1.7
Syfecarex kougauens 3.0 1.3 - - -
Splvisorex: podrrstont 3.1 0T 150 42.4 IR
Sutices ventyi 15 23 LR -

dene taxa recovered in small carnivore scats was similar
to that derived during 2 vears of rodent wapping (Ray
& Malcalm, ngDuM e,

The partern of species dominance in the Dzanga as-
scmblagn is typical of thar found in other multspecies
communirics of shrews: 1-3 abundane raxa and the rese
being relatively rare {Churchfield 1990, Churchfield
& Sheftel 1994; Tab. 6). A similar result was obiained
tor the rodent community in Dzanga (Ray & Mal-
colm, smpubl), Sylvicerce jolmistoni was consisrently
dominant in the wesr-cenrral African communities ex-
amined in Tab. 6. Ohtherwise, species that were com-
mon representatives in one communicy were often ra-
re in others, a patrern similar to thar found across
Morth American forest shrew communities (Kickland
1991}. Wirth the exceprion of Crocidnra goliath, body
weights of Dzanga shrews were more or less conti-
nuously discributed, racher than falling into size dasses
spread apart from cach other, as in less speciose as-
semblages (Kirldand 1991, Fox & Kirkdand 1992). As
many as 3 species have more-or-less equal body
wr:ighrs, which may speak for the preat pon:nl:i:.ﬂ for ni-
che differcnriation in tropical environments. Species-

rich shrew communiries may he strucrured by different
assembly rules than simpler communites. One should
recall thar 16 species of shrows were found in the 35
km® Kongana study area while only 17 species are
known from all of Europe (Miethammer 8 Krapp
1990). It must be noted, however, that most weight
estimates were derived [rom areas outside Dzanga, and
that syntopic members of the Dzanga assemblage may
be characrerized by weight distribucions that are more
limired and thus discrete from each other. This may be
further refleceed in Cl length which has been found 10
bﬂ mJn—lJl'\‘.:TI:]ppln_'__" ;{l‘llﬁllg ]'[lt'[“bels l:d-a sl}rciﬁ'ri(h
shrew community in Gabon (Brosser 1988).

The unusually high diversity of the Dzanga com-
munity may partly reflect the relatively large sampling
chfort. The sampling period of 25 manths was over owi-
e as long as the longest other effort (11 months) in the
region, and yielded almost twice as many individuals.
The importance of an intensive sampling efforr in ac-
tempts to deseribe the full communiry is highlighred
by the Face thar it vook 21 monrhs for the full 16 spe-
cics 1o be collected. Alchough the sampling effort from
the various ather studies cannot be quancified exactdy,
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it is clear that the area covered by the scat collection in
our study was much grearer than in any af the ather
sam'p-]ing schemes, Furthermore, the mongoose as a
“moving rrap” has a far wider sampling area than an
immahbile pirfall trap, and a greater potential wo sample
a vaniery of microhabitats. A collection effort that dos
not cover a large enough area is unlikely to sample the
full range of microhabirats frequented by shrews. This
puint is illustrated by 5 independent wapping scssions
that were conducred over a 20-year period in one fo-
rest in Rwanda: in no one effort were all 9 species of
shrews caprured (the accumulared number of species).
and each effort obtained different species compaositi-
ons. This result was probably explained by traplines ser
in different areas of the forest (Hutterer ¢ral 19870 In
contrasr, caprure localities from a study in Gaban did
nor give any indication of differcnvial habirar use
among 11 soricid specics [Brosser 1988), Microhabita
preferences are often oo subtle to be detected withour
CHrENsive measu:riu_g f{fhu n_'hﬁl:‘.|d. 1.")90. [Newt & H;Lus-
ser 1990].

Although the collecrion method in this study pro-
bably maximized the chance of sampling the full spec-
trum of microhabicats exploited by shrews, ir is also
passible thar the availability of these habirars was qui-
1¢ high. The partitioning of microhabiracs has been
used 1o explain the mainenance of diversity in tempe-
rate insectivore communitics (Terry 1981, Dickman
1988, Churchiicld 1990, Neer & Hausser THHY, Fox
& Kirkland 1992, Shefrel 1994). When dicts in synmo-
pic shrews are examined, it is commaon for rrophic ni-
ches to be broad and overlapping, a reflecrion of the
opportunistic narure of these insectiveres (Churchfield
1991, Churchfield & Shefrel 19904; Kirkland 1991).
Ecological separation in diverse mulrispecies commu-
niries is often cxpressed in dilferences in prey swe ari-
sing from differential microhabirar exploitation (Dick-
man 1988, Churchfield 1993, Churchfield & Sheficl
1994}, Several studics have found evidence of “verri-
cal” stratification, with species found principally in ei-
ther the leaf lieer, ground surface, or the soil environ-
menes {see Churchficld 1990, 1993; Churchficld &
Shefrel 1994, Terry 1981). Different body forms have
alsa been used 1o explain the porential variery in ex-
ploitation of trophic niches (Brosser 1988), As in many
animal communirics, this one is probably composed of
a mixture of hahitar generalises and specialists (Kirk-
land 1941, Shefrel 1994) and the ecological sepregati-
on berween the most abundant species is likely w be
the mast critical (Churchfield & Shefrel 1994, Doku-
chacy 1989).

Southwestern CuAR. has among the highest densi-
ties of forest elephants remaining in Africa (Carroll
1988, Western 1986). Since the establishmenr of legal
progection in 1990, poaching has decreased sigmifi-
cantly, and relatively undisturbed populations of large
herhivores exist in the area (Fay 1991, pers. abs.). The
role that large herbivores play in contributing sewards
a forese mosaic is well-known in Ease Africa (Kordandr
1984). The constant madifications of v(‘gnmrinn.
which generate a mosaic of disturbance regimes, as well
as the dense nevwork of trails generated by elephant
movements in the Dizanga arca are obvious st any sca-
le {pers. observ). In addition, logging activities in the
region sinee the early 1980s created gaps and roads. All
of these activities contribure to a shifting mosaic of ed-
e and gap habirars, perhaps creating many microha-
Dbitars parentially available Tor shrews. Furcher eviden-
ce of 2 high opportunity lor niche ditferentiation in the
[zanga shrew community may be that owo of the three
most abundant species, Cracidins nigrofisea and -
racracicdnra sehoutedent, arc quite similar in body mass.
Elsewhere, trapping records have demonsteated thar
the mumerically dominant members of species-rich as-
semblages (Brosser 1988, Churchfield & Shefrel 1994,
Hutterer & Schlicrer 1996, Lasso es al, in presd, as well
as the members of less diverse communiries {Kirkland
1991}, have markedly different hody masses.

A surprising result of this study is the significantly
higher securrence of shrews in scats collecred during
the dry season. Maisture has been found ro be a pri-
mary [actor in derermining lowal abundance and di-
versity of temperare insectivores, due in part to the fact
that inverrebrares are themselves influenced by moi-
sture (Churchtield 1990, Kirkland 1991, Wrigley er af
1979, In Equarorial Guinea, [or example, the lowest
number of caprures was achieved during the dry season
(Lasso e al, r'n‘pme,fl, and in easrern Faire shrews were
maost abundant in swamp areas (Dieterlen & Heim de
Balsac 1979), Mongooses were apparently not respon-
ding to a decrease in the abundance of other small
mammal prey in the dry season, since rodent densioes
were also ar their highest at this dme (Ray, r:J'J_,r.‘-ac:ffﬂ]. A
low availability of food and concomiane increased
competition could resule in increased ranging acriviry
for shrews (Churchticld 1993); this combined with the
desiceation of leaf lirer can contribute 1o their increa-
sedl visibility, Mosr scats that contained shrew remains
were lacared far away from streams, thereby providing
evidence thar shrows are not restricred ro well-watered
hahirars. Several species that are thoughe to be closely
associared with water (.8 Pavacvocidura schateeens:



Hutterer 1986b) were caprured by carnivores appa-
rently travelling well away from rhese areas.

A grear deal remains o be learmed abaur the diseri-
hurions, adapearions, and wrophic relationships of the
shrews of Africa. This i not coly in the inerese of
science, but also for nature conservation. For example,
the Central Alrican Republic is hardly mentioned in
the Actien Plan for the conservarion of African Insec-
tivora (Micoll & Rarhbun 19909, Chur resules, however,
inclicare rhar the Drzanga-Sangha Spedial Dense Forest
Reserve and Dranga-MNdoki National Packk constituge 2
key arez tor the conservation of small mammal diver-
sity in the Afretropics, and thar this diversity may be
related to the abundance of elephants in the same area.

APPENDIEX: A NEW SPECIES OF SHREW

Syfrisorex konganensis, new species (Figs. 6, 8, 11)

Hodorype, USHM 580653, young adulr female pre-
served in fluid, skull cxeracred and cleaned; collecred
on § April 1994 by Justina C. Ray in unlopged mixed
specics Forest near Kongana  Camp  (02°47°N,
16°25°F), Deanga-Sangha Forest Reserve, $%W Ceneral
African Republic. External measurements (mm); Total
lengeh, HHY rail, dp missing, (36); hindfoot, 12; car, #
bady mass, 3 g Feld number, JCR 1736,

Eryrolagy, The species epither is derived from the
type lacalicy, Kongana Stream, a eributary of the Kenie
River.

Piagmasts. A small lowland forest species of Sy
sovex in which a hasal porrion of the tail is covered by
long bristles. Species slightly larmer than 5 jedesims
and most similar to Spfeiceresp. A (Hutterer 8 Schlit-
ter 1996), but with 2 shorter tail and hindfoor, darker
ventral coloration, and smaller skull measirements.

Descripiion. Sylvisorex konganesis is a small shrew,
with a dark body and contrastingly paler hands, frer,
auter ear, and ail. The dorsal pelage is brownish gray,
and the venrral pelage is only faindy lighter. Hairs on
the dorsum are about 5.6 mm in length, and on the
venrer 2.8 mm. Mumerous facial vibrissae cover the
snour, the longesr of which measure 13 mm. Ear conch
small, rounded, and covered by very shore hairs (g, 7).
Fare- and hindfeer with somewhat elongated digits as
in & wmegelure, The frse toe of S bengarensts 15 unu-
sually long, and the inner surface of the sole is smuoeth
{Fig. 10). The rail is covered by short hairs and by s few
langer bristles over 15 mm of the proximal portien of
its length.

Skull {Fig, 5} fat and slendee, much flarrer than in
5 mmegaleera Uillusteared by Brosser g0 2l 1965, Hurre-
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FIG, 5, Dhorsal, veneral and ]ill\’.‘ﬁl[..'I.'L]H‘LI.:N:IFI.I:I\'.'CI'J.I:I:IJIH u|-.5'lr|r—
misare Evnprenss, now specics {LUSNM 380055, holorypel
|¢.'n|._'_1|:| of skull i 16.95 mum.

rer & Happeld 1983, Jenking 1984), and in overall
confipuration rather resembling that of 5 sp. A (holo-
rype UM 107950 illustraced by Huterer & Schlicer
1996}, 5. morie, and 5 fewsris (Ggured by Heim de
Balsac 1968a and Jenkins 1984). The skull is wedge-
shaped, with a large braincase and slender rosrrum.
The brainease is hexagonal in dorsal view and rarher
flat in Lateral view. An interpaniceal bone is cearly visi-
bile, although irs posterior margin is fused with the oc-
cipital bone. The same condition is found in 5 mrerio
and in some species of Myosorer (Heim de Balsac
1hirda).

Upper tecth: First upper incisor small, wich a small
talon. First upper unicuspid karge, its tip in straighe li-
ne with the tip of the paracone of P4. Second and third
unicuspids reach less than hall and rhe fourth unicu-
spid a fifth of the height of the first unicuspid. P4 wich
i large angular parascyle and 2 prominent protocone,
as is typical Tor the genus, M1-2 squarish, otherwise
without special fearures, M3 larpe, as in 5 morés and
N imegalv.

Mandible: Very slender with a thin ramus. Fora-
men mentale below the root of lower P4, Caondyle
small and rounded, about as wide as high.
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Lower weeth: Incisor straight with an almost
smah cutting blades only one indenrarion near the
tip is present. The shape of the lower P4 s almost sym-
metrical in occlusal view. Lower molars of normal sha-
pes thind lower molar with 2 small valonid basin,

Shaell measeremenss, Condylo-incisive lengrh (CIL),
16.95; Palaral lengeh, 6.79; Grearest widch, 7.97; Bi-
maxillary breadeh, 4.85; Interorbial widrh, 3.72; Post-
glenoid width, 5.54; Upper roothrow length (LITR),
7.36; Loweer toothrow length, 6.87; Height of corono-
i process, 4.00; Height = width of condyle, 1.00 x
1.15,

Ffemarks. The single specimen was incidently cap-
wred by hand during the day (13:30h} while it was
seuffling around under che leaf lister, Fragments of fur-
ther four specimens were found in mongoose scars;
these fragments represent only 1.3% of the enrire
shrew fauna idencified from rthe mongoose scar re-
mains. This suggests that the population densicy of the
new species is very low.

Comparisons. Une external character, a low but ob-
vious amount of tail pilosity, unites 5 fomganensis with
three other species of is genus: 5 spo A (Hunerer &
Schlicrer 1996G), 5 Aowelli and 5 ssambarensds (Table
7). Al ather species af Splviverex {(for a checklist, see
Hurrerer 1993) have an entirely ‘naked’ rail. We limit
comparisons to the four pilose species, A full revision
on the genus by the junior author is underway and will
be published clsewhere,

S sp. A (Hurrerer & Schlitrer 1996) from Camero-
an is easily disringuished by its cream-whire venrer,
and a larger skull {Tab. 7).

Splviirex fonwelli (Jenking 1984) differs from the
new species by an overall blackish coloration. The shkull
{figured by Jenkins 1984, and Hurterer 1986¢) is simi-
lar in size but higher, the braincase is large and more el-
lipsoid in shape, The specics is endemic ra the Ulugu-
ru Mz, in Tansania.

Splvicorex sesavebarensis (Hurcerer 1986a) was Arst
described as a subspecies of 5 bowellf bur recently
collected material from the Usambara Mes, (Stanley,
Goodman & Hutterer, wmpadd. daa) suggests that it
deserves species rank. The species differs from 5. fan-
ganeniis by an overall deep brown colararion, and by
smaller hindfoor and skull measurements.

Mo artemnpts are macde here to fix the position of the
new species within a phylogenetic context, This is not
prossible an present and may be subjecr to a furare revi-
sion. Tr is also not sure char the four specics unired by
a cerrain degree of rail pilosity are closely relaged. Se-
veral papers dealing with phylogentic aspects {(Butler &
Greenwood 1979, Hutterer 1993, Hutterer & Schlit-
ter 1996, McLellan 1994, Maddalena 1990} suggest
that Spfeiserencis not a monophyletic unit, However, no
atempt has ver becn made 1o analyse all specics in a
SYSIETIATIC MAnner.

It is seriking char 5. dbengamensis lacks the mbercles
[Fig. 10} which cover the inner surface of the sole in
ather species such as 5 el (Fig, ) or the small
5. jabwstani (Fig. 11). This fearure recalls the foor of
Paracracidurs schoutedend (figured in Hurerer 1985),
a species which is thoughe o forage on the ground
under leaf litrer (Huteerer 1986b, Hurterer & Dudu
193], On the other hand the long firse toe of 5 for-

TABLE 7. Comparison of measurements and characters of 5. borganensds, new specics, with other pilose species

ol Sylesares.

Character L Boupanensis' & onosp A 5 howelle* 5. nrambarernsis '
Body mass 3 5 - -
Head and body length [t 74 71 k1
Tail length (0] 67 Ad0 3859
Tail as % of head and body [346.2] 90,5 £5.5 GR.7
Pilosicy [%) 151] 40 45 45
Hindfoor lengrh 11.3 14 1140 10060
Condylo-incsive length 1449 19.5 1G9 1601
Upper toothrow length 15 8.5 T2 Xl
Upper M3 length .64 0.71 0.62 054
Skull profile flae flax flax flar
[Marsal color gray gray black deep brown
Venrral color gray cream black deep brown

thalotype, Hurerer & Schlivrer (i press), *Hurrerer (14986a & wnprebl dara)
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FIGE. 6-8. Left car conch of Splwrore: moegalina (6, ZFME
39,500}, 5. benganeuss (7, holotype), and S._;l'm‘.a.rrmd."lfs-. AL 1]
G29523), Scale is 5 mm.

gunersis suggests thar the species may be somehow ad-
apted for climbing, as shown by Vogel (1974) for 5.
megulrs. The shape of the ear conch, however, is thar
of a small rerreserial shrew such as 5 jobwstosd and not
thar of a scansorial shrew such as 5 megafins (Figs. 0-
&), Wharcver the particular adaptation of 5, bougaeen-
sis may be, we do not know it yet. Only careful biolo-
mical studies will uncover the secrers of this shrew and
all the other unknown small mammals which occur in
the forest mosaic of the Kongana area.

FIGS. 9-11. Venteal aspect of right hindfoor of Splrsor
mggu’!mm' (9, 5. Sonmenenss (10), and 5. jofestons (L1, Same
specimens as in Figs, 6-8, Scale 16 5 mm.
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