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Abstract. Small carnivore scars collecred over a two-year period in the southwesrern Central African Republic revealed an un-
usually high occurrence of shrews (23.3%). Analysis of skull fragments yielded 311 individuals of 16 species. Shrew occur-
rence varied significantly with season (highest in the dry season), but not with proximity to warer. The unusually high di-
versity of the shrew community in comparison to others in west-central Africa is attributed to a thorongh and efficient
sampling effort, and to a wide variety of available microhabitats mainrained through disturbance factors such as a high den-
stty of elephants and selective logging activities. In addition to the scat remains, four shrew specics were collected live; one is
new to science and is described here as Sylvisorex konganensis. The species belongs to a group in which a basal portion of the
tail is covered by long bristles. It is most similar o a yet unnamed species of Sylvisorex from Cameroon, with which it appa-
rently occurs in sympatry. Both share critical characters with S, howelli and S. usarnbarensi, species endemic to the Uluguru
and Usambara Mts. respectively. Accepted 11. November 1995.
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INTRODUCTION

Shrews and other insectivores are difficult to sample
with traditional small mammal traps, and unless a con-
certed effort is made to capture them via other techni-
ques such as pitfall traps, one can arrive at a distorted
picture of their role in small mammal communities
(Churchfield 1990, Kirkland & Sheppard 1994). A
useful additional method for gaining insight into sori-
cid communities is the study of avian predator food ha-
bits. This method has led to the discovery of several Af-
rican taxa that did not appear in traps (c.g. Demeter
1981, Simonetta 1968, Vernon 1971). To date, analy-
ses of mammalian carnivore scats have proven less use-
ful. Insectivores occur in the scats rarely, and carnivor-
es are thought to scorn shrews, perhaps because they
are distasteful (Churchfield 1990, Ewer 1973, Kor-
pimiiki & Norrdahl 1989).

During a study of mongooses and other mammali-
an carnivores in the Dzanga-Sangha Reserve of south-
western Cencral African Republic, a collection of scats
revealed an unusually high occurrence of shrews. A
unique opportunity existed to use this large sample,
identiftable through recovered skull fragments, to ex-

amine the structure of the shtew community in chis
poorly-known region of the Congo Basin. Shrews have
been the subject of recent sampling cfforts at several
west-central African sites (Brosset 1988, Hurtterer et a/.
1992, Hutterer & Schlitter 1996, Lasso et al., in press).
These, in addition to the work of Heim de Balsac
(1959, 1968a, 1968b), have broadened the knowledge
of species diversity and biogeography of soricids in the
region. The collection of shrews described here is the
largest to date from the region, with respect to both the
number of individuals and species, and conrains sever-
al new records from Central Africa, including a species
new to science.

MATERIALS AND METHODS

Study urea. The 35 km? study area (Kongana) is located
in the extreme southwestern corner of the Central Af-
rican Republic, between the borders of Cameroon and
Congo (Fig. 1). The basec camp, in the Dzanga-Sangha
Special Dense Forest Reserve and Dzanga-Ndoki Na-
tional Park, was 35 km from the village of Bayanga (po-
pulation c. 1000). Sections of the study area were sel-
ectively logged in the early 1980s (approximately one
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stem per hectare) for several species of hardwoods. Hu-
man populations in the area are relatively low (one per-
son/2 km? Carroll 1988).

The study area was a mosaic of five principal habi-
tat types: mixed-species semi-deciduous unlogged fo-
rest, selectively logged forest, second-growth forest
along sccondary logging roads, mono-dominant Gil-
bertiodendron dewevrei forest, and a thin ribbon of
swamp forest bordering the Kongana stream that bi-
sected the study area.

CENTRAL AFRICAN REPUBLIC
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FIG. 1. The Central African Republic and Kongana Study
Area, Dzanga-Sangha Reserve.
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FIG 2. Average monthly rainfall and wemperature measured ac
Kongana Research Station, May, 1992-May, 1994.

The climatc was highly scasonal, with rainfall over
a two-year period averaging 1400 mm per year (Fig, 2).
December through March was characterized by a mar-
ked dry season, with fewer than 200 mm of rain. Tem-
peratures were likewise at their lowest during this peri-
od. Mean maximum daily tempcratures throughout
the study period were 32.3°C (range 23-45), and me-
an minimum daily temperatures were 19.5°C (range
12-22). Three seasons were defined a priori: “dry” (De-
cember-March), “early wet” (April-July), and “late
wet” (August-November) (Fig. 2). Mean monthly rain-
fall in the dry season was 35.9 mm (range 2-52.3), in
the early wet season was 136.4 mm (range 65.1-
200.1), and in thc late wer season was 181 mm (93.5-
410.3).
Methods. Approximately 45 km of roads, trails and
streambeds were walked regularly by one to four indi-
viduals during a 25-month period (May 1992-May
1994). Carnivore scats were collected opportunistical-
ly. The majority of scats (77.6%) were collected on the
26-km road thart accessed the study area (Fig. 1). The
mean number of scats collected per month was 36.2
(SE=4.61, n=25, range 2-81). Scat identifications we-
re made based on diameter, field signs, hair ingested
while grooming, and thin layer chromatography of bi-
le acids. The latter technique was used to separate fecal
bile acids, whereby patterns of bile acids in unknown
samples were compared with those from known sam-
ples, using methods described in Ray (in prep.) and
Johnson er /. (1981). In the present analysis, known
lcopard scats, and any scats that were not identified to
species, but were larger than 2 cm in diameter were
excluded. Thus, this analysis is based only on small car-
nivore scats.



Scats were washed in a fine-meshed sieve, dried in
the sun or over a fire, and stored in plastic bags. An esti-
mate of the relative volume of each major prey catego-
ry (mammal, arthropod, fruit, bird, fish, and herpero-
fauna) to a scat was made by eye; foods that
contributed the greatest volume of a scat were consi-
dered the “dominant” component. The presence of
shrew remains in a scat was determined in most cases
by recovery of teeth, and in a few cases by the micros-
copic examination of hair. Jaws and jaw fragments
were identified and the minimum number of indivi-
duals rabulated by RH. When only hair was contained
in the scat, one shrew was assumed to occur in the scat.
The proximity of the collection site to water and the
date the scat was collected were also recorded.

During extensive small mammal trapping conduc-
ted by JCR and Jay Malcolm (targeted at the rodent
community), 29 shrews were captured and preserved as
study skins or liquid specimens. These voucher speci-
mens are deposited in the National Museum of Natu-
ral History, Washington, D.C. (USNM), and in the
Zoologisches Forschungsinstitut und Museum Alexan-
der Koenig, Bonn (ZFMK). Other specimens used for
comparison with shrew skull fragments found in scats
are housed in the American Museum of Natural Hi-
story, New York, The Carnegie Museum Pitsburgh
(CM), The Field Museum, Chicago, The University of
Antwerp, and the Zoologisches Museum der Hum-
boldt-Universitir, Berlin (ZMB). Skull measurements
were taken with an electronic calliper. All measure-
ments are given in millimeters (mm) and body masses
in grams (g). Names of authors and publication dates
of species discussed in the text are listed in Hutrerer
(1993), where complete citations to species and type
localities can be found.

RESULTS

Out of 904 small carnivore scats collected, 211
(23.3%) contained, in total, the remains of at least 344
shrews. The mean percent of scats per month that in-
cluded shrew remains was 23.6 (SE=4.16, n=25, range
0-100%). Recovery of teeth allowed for 311 individu-
als of 16 species to be identified. One species, descri-
bed in the appendix as Sylossorex konganensis, was new
to science. This list added 13 species to the known
shrew fauna of the Central African Republic (Brosset
et al. 1965, Hutterer 1986b, 1993). The specics cxhi-
bited a wide range in body masses, from 1.5 to 85 g
(Tab. 1, Fig. 3). Three species were numerically domi-
nant: two accounted for over 60% of recovered re-
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FIG 3. Mean body mass and proportional abundance in scats
for 16 shrew specics. Species Codes are defined in Table 1.

mains (Sylvisorex johnstoni at 36.7% and Paracrocidura
schoutedeni at 24.1%) and Crocidura nigrofusca follo-
wed at 13.5%. All other species cach tepresented less
than 4% of the number of individuals found in the
scats.

The identities of 37.4% of the scats that contained
shrews were determined (Tab. 2). Of these, 84% were
from the long-nosed mongoose (Herpestes naso), belie-
ved to be the numerically dominant carnivore in the
Dzanga region (Ray 1995). The remainder were from
genets (Genetta spp.), other species of mongoose (Ati-
lax paludinosus and Bdeogale nigripes), and one from a
golden cat (Felis aurata). No shrew remains were found
in 30 African civet (Civettictss civetta) or eight palm ci-
vet (Nandinia binotata) facces.

The mean minimum number of individual (MNI)
shrews per scat was 1.7. Most (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 scats with shrew remains; arthropods comprised
the largest volume in 21.8%. However, arthropods
were present in 92% of small carnivore scats that in-
cluded shrews. The most prevalent arthropod groups
were beetles (Coleoptera), termites (Isoptera), ants
(Hymenoptera), and Orthoptera. A detailed analysis of
22 Herpestes naso scats by an entomologist revealed an
invertebrate fauna characreristic of litter and soil envi-
ronments (W.E. Steiner, pers. comm.).

The species accumulation curve presented in Fig. 4
shows a clear asymprote, indicating that the full com-
plement of the shrew community sampled by small
carnivores in the Dzanga area was attained. The curve
rose steeply and steadily during the firsc 12 months of
collection; after 355 scats (13 months), 15 shrew spe-
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TABLE 1. Body mass (g) data from shrew species represented in the Dzanga-Sangha scat fauna and from com-
mon members of other communities in the region. Body mass data represent means of samples (n) of complete
specimens from C.A.R., Cameroon and Zaire.

Species Body mass Abundance (n=311)
Code n Mcan Range Source MNI %
Specics:
Crocidura goliath A 6 85.3 51-102 1 1 0.3
Crocidura olivieri B 34 26.6 13-38 I 1 0.3
Crocidura mutesae C 4 23.2 19-25 3 7 2.3
Crocidura littoralis D 5 21.0 20-24 2 7 2.3
Sylvisorex ollula E 15 16.1 13-21 1 11 3.5
Crocidura batesi F 1 16.0 - 1 10 3.2
Crocidura nigrofusca G 7 11.4 7-14 3 42 13.5
Crocidura denti H 8 10.5 8-12 1 9 2.9
Paracrocidura schoutedeni 1 8 9.6 7-12 1,4,5 75 24,1
Crocidura hildegardeae ] 20 9.4 9-16 2 4 1.3
Crocidura dolichura K 11 5.6 -7 1,4 12 3.9
Crocidunt ludia L - c5.0 - - 4 1.3
Sylvisorex sp. A M 5.0 - 4 3 1.0
Sylvisorex konganensis N 1 3.0 - 3 4 1.3
Sylvisorex johnstoni (@] 23 3.1 2-5 1,4 114 36.7
Suncus remys P 1 1.5 - 1 7 2.3
Other Species:

Crocidura crenata - 9 8.5 6-10 1,4 - -
Crocidura grassei - 3 11.0 10-12 1 - -
Crocidura grandiceps - 1 25.0 - 4 - -
Crocidura lamortei - 1 15.0 - 4 - -
Crocidura poensis - 7 19.4 16-23 4 - -

Sourees: 1 Hutterer (unpubl. data); 2 Dicterlen & Heim de Balsac (1979); 3 Ray (unpubl. data); 4 Hucwerer & Schlicrer (in press);
5 Hurterer (1986b).

cies were recovered. However, all 16 shrew species
were not obtained until the 697th scat was collected,
21 months after the study began.

Soricids occurred more frequently in scats collected
during the dry scason months (31% vs. 19% and
14% in the early wet and late wet seasons respective-
ly). Log-linear analysis on each of the three most abun-
dant taxa and on all shrews combined indicated that
this seasonal effect was highly significant (Tab. 3).

The actual habitat where a given shrew was cap-
tured can obviously not be determined from the scac
location, because defecation occurred after the shrew
was caten. Data from Herpestes naso trapping and ra-
dio-tracking revealed that although the species ranged
primarily in upland habitats, streamside habirat 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 to exced I km2 (Ray 1995) shrews

TABLE 2. Breakdown of small carnivore scat identifications (n=904), with and without shrew remains.

Undet.
small Herpestes Atilax Bdeogale Genetta Nandinia Civettictis Felis
carnivore naso paludinosus nigripes p. binotata civerta aurata
Scats
with shrews 131 66 3 4 6 0 0 1
Scats
withour shrews 269 280 46 17 29 7 30 15
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found in scats close (<500 m) to water may very well
have been caught close to the water. When the preva-
lence of shrews in all small carnivore scats was compa-
red as a function of distance to water, it was found that
scats found closer to warter were significantly less like-
ly to contain shrews. In order to eliminate a possible
carnivore species effect a second analysis was conduc-
ted, in which carnivore species least likely to cat shrews
were eleminated from the analysis. The result was no
longer significant; the ratios of scats found close to and
far from warter were abour equal for scats with and
without shrews (Tab. 4).

DISCUSSION

The present study fills a gap in the knowledge of in-
sectivore communities of the Congo Basin. These da-
ta, coupled with data generated from recent trapping

TABLE 3. Percentage of shrew individuals by species, and all pooled, that appeared in scats during the dry, carly
wet, or late wet seasons. Note: Only the three most abundant species were included in this analysis.

Specics Scason MNI Chi*(df=2) P-value
Crocidura nigrofusca dry 35 15.22 P<0.0005
early wet 6
late wet 1
Pavacrocidura schoutedent dry 61 30.14 P<0.00001
early wet 8
lace wet 6
Sylvisorex johnstoni dry 77 19.01 P<0.0001
early wet 19
late wet 18
16 species pooled dry 240 105.68 P<0.00001
early wet 61
lare wer 43

TABLE 4. Proportions of all small carnivore scats and of scats containing shrews found near water (< 500 m) and

away from water (>500 m).

Proximity to water

> 500 m

All Small Carnivore Scats

> 500 m <500 m
Herpestes naso and unid, small

<500 m

(n=904) carnivore scats only (n=730)
Scats with shrews 490 (70.7%) 203 (29.3%) 422 (78.4%) 116 (21.6%)
Scats without shrews 167 (79.1%) 44 (20.9%) 152 (79.2%) 40 (20.8%)
Chi? (df=1}, P-value 5.802, P<0.02 0.45, P=0.833
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efforts on the eastern and western rim of the basin (Las-
so ¢t al,, in press, Hutterer & Schlitter 1996, Kerbis-Pe-
terhans & Hutterer, unpubl. data), demonstrare thar
many shrew species enjoy more widespread distributi-
ons than previously assumed. The Dzanga community
is the most speciose community in the region sampled
to date (Tab. 5), but it is also the numerically largest
collection.

The unusually high occurrence of shrews in the diet
of Dzanga-Sangha small carnivores is a fascinating re-
sult. It seems clear that predation on shrews was not a
community-wide phenomenon, and only certain spe-
cies, particularly Herpestes naso, ate insectivores on mo-
re than an occasional basis. The preponderance of soil
and leaf litter arthropods in the scats, as well as the fre-
quent presence of Deomys ferruginens, a rodent that
specializes on termites (Rahm 1972, Duplantier 1982)

and is found in areas with a high density of fallen tim-
ber, suggests that these carnivores were foraging in
microhabitats where the encounter rate with shrews
was high.

It is often difficult to assess how closely a sampled
community reflects the real community of interest,
and to what degree the results are simply an artifact of
the sampling method. It is reasonable to suggest thac
the opportunistic nature with respect to food habits
(Ray, in prep.) of the Dzanga carnivores most likely to
consume shrews (Herpestes naso, Bdeogale nigripes, and
Genetta spp.) would result in the taking of shrews in
approximate abundance.
Moreover, the diurnal acrivity pattern of the former,

accordance with their
and the nocturnal tendencies of the latter two (Ray
19935, and unpubl) ensures complete coverage of

shrew activity periods. The dominance patterns of ro-

TABLE 5. A comparison of shrew communities inhabiting the lowland forest at Dzanga-Sangha (C.A.R.), Mon-
te Alen N.P. (Equatorial Guinea), Belinga-Makokou (Gabon), Korup National Park, Yaoundé plateau, and mi-
xed lowland and montane forests of Mount Cameroon (all Cameroon). Based on the present paper, Brosset
(1988), Lasso et al. (in press), Heim de Balsac (1957, 1968a, 1968b), Hutterer ¢t 4/, (1992), Hutterer (1993), Hut-

terer & Schlitter (1996) and unpublished data.

Species Recorded Dzanga Mt Alen

Belinga Korup Yaounde Mt Cameroon

Suncus remyi X

Crocidura grassei X
Crocidura batesi X X
Crocidura crenata
Crocidura grandiceps
Crocidura lamottes
Sylvisorex konganensis
Sylvisorex sp. A

Sylvisorex johnstoni
Sylvisorex ollula
Paracrocidura schoutedeni
Crocidura dolichura
Crocidura poensis
Crocidura goliath
Crocidura olivieri
Crocidura nigrofusca
Crocidura mutesac
Crocidura littoralis
Crocidura ludia
Crocidura jouvenetac
Suncus infinitesimus
Crocidura hildegardeae
Crocidura eisentrauti
Sylvisorex morio
Crocidura denti X
Crocidura attila

Crocidura manengubae

AR KK KK

KKK KK
P

>~

KK KK
>

RORK KKK K KKK
>R

PR R KKK
HKR K
PR KPR KKK

S

PR KKK KK

Number of Taxa Recorded 16 8
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TABLE 6. A comparison of the proportional abundances of soricids (expressed as the percentage of collected spe-
cimens) in Dzanga-Sangha, Central African Republic (this study), Belinga-Makokou, Gabon (Brosset 1988),
Korup, Cameroon (Hutterer & Schlitter, iz press), and Mr. Alen, Equatorial Guinea (Lasso et al. in press). In
addition to rotal number of individuals sampled, the duration of cach study in months is indicated.

Body C.AR GABON CAMEROON EQ. GUINEA

mass n=311 n=160 n=59 n=43
Species (g) 25 month 11 month 2 month 6 month
Crocidura goliath 85.3 0.3 1.9 - 1.1
Crocidura olivieri 26.6 0.3 3.1 - 1.1
Crocidura grandiceps 25 - - 1.7 -
Crocidura mutesae 23.2 2.3 - - -
Crocidura littoralis 21 2.3 - - -
Crocidura poensis 19.4 - 48.1 16.9 -
Sybvisorex ollula 16.1 3.5 5.0 8.5 4.4
Crocidura batesi 16 32 1.2 - 11.2
Crocidura lamotiei 15 - - 1.7 -
Crocidura nigrofusca 114 13.5 - - -
Crocidura grassei 11.0 - 3.1 - 1.1
Crocidura denti 10.5 2.9 - - -
Paracrocidura schouedeni 9.6 24.1 8.7 3.4 8.9
Crocidura hildegardeae 9.4 1.3 - - -
Crocidura crenata 8.5 - 1.2 15.2 -
Crocidura dolichura 5.6 3.9 7.5 8.5 1.1
Crocidura ludia 5.0 1.3 - - -
Sylvisorex sp. A 5.0 1.0 - 1.7 -
Sybvisorex konganensis 3.0 1.3 - - -
Sylvisorex johnsioni 3.1 36.7 15.0 42.4 60.0
Suncus remyi 1.5 2.3 5.0 - -

dent taxa recovered in small carnivore scats was similar
to that derived during 2 years of rodent trapping (Ray
& Malcolm, unpubl. dara).

The pattern of species dominance in the Dzanga as-
semblage is typical of that found in other multispecies
communities of shrews: 1-3 abundant taxa and the rest
being relatively rare (Churchficld 1990, Churchfield
& Sheftel 1994; Tab. 6). A similar result was obrained
for the rodent community in Dzanga (Ray & Mal-
colm, unpubl). Sylvisorex johnstoni was consistently
dominant in the west-central African communities ex-
amined in Tab. 6. Otherwise, species that were com-
mon representatives in one community were often ra-
re in others, a pattern similar to that found across
North American forest shrew communities (Kirkland
1991). With the exception of Crocidura goliath, body
weights of Dzanga shrews were more or less conti-
nuously distributed, rather than falling into size classes
spread apart from cach other, as in less speciose as-
semblages (Kirkland 1991, Fox & Kirkland 1992). As
many as 3 species have more-or-less equal body
weights, which may speak for the great potential for ni-
che differentiation in tropical environments. Species-

rich shrew communities may be structured by different
assembly rules than simpler communites. One should
recall that 16 species of shrews were found in the 35
km* Kongana study area while only 17 species are
known from all of Europe (Niethammer & Krapp
1990). It must be noted, however, that most weight
estimates were derived from areas outside Dzanga, and
that syntopic members of the Dzanga assemblage may
be characterized by weight distributions that are more
limited and thus discrete from cach other. This may be
further reflected in CI length which has been found to
be non-overlapping among members of a species-rich
shrew community in Gabon (Brosset 1988).

The unusually high diversity of the Dzanga com-
munity may partly reflect the relatively large sampling
effort. The sampling period of 25 months was over twi-
ce 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 effort in at-
tempts to describe the full community is highlighted
by the fact that it took 21 months for the full 16 spe-
cies to be collected. Although the sampling effort from
the various other studies cannot be quantified exactly,
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itis clear that the area covered by the scat collection in
our study was much greater than in any of the other
sampling schemes. Furthermore, the mongoose as a
“moving trap” has a far wider sampling area than an
immobile pitfall trap, and a greater porential to sample
a variety of microhabitarts. A collection effort that does
not cover a large enough area is unlikely to sample the
full range of microhabitats frequented by shrews. This
point is illustrated by 5 independent trapping sessions
that were conducted over a 20-year period in one fo-
rest in Rwanda: in no one effort were all 9 species of
shrews captured (the accumulated number of species),
and cach cffort obrained different species compositi-
ons. This result was probably explained by traplines set
in different areas of the forest (Hutterer £ 2/ 1987). In
contrast, capture localitics from a study in Gabon did
not give any indication of differential habiratr use
among 11 soricid species (Brosset 1988). Microhabitat
preferences are often too subtle to be detecred without
extensive measuring (Churchfield 1990, Neet & Haus-
ser 1990).

Although the collection method in this study pro-
bably maximized the chance of sampling the full spec-
trum of microhabitats exploited by shrews, it is also
possible that the availability of these habitats was qui-
te high. The partitioning of microhabitars has been
used to explain the maintenance of diversity in tempe-
rate insectivore communities (Terry 1981, Dickman
1988, Churchfield 1990, Neet & Hausser 1990, Fox
& Kirkland 1992, Sheftel 1994). When diets in synto-
pic shrews are examined, it is common for trophic ni-
ches to be broad and overlapping, a reflection of the
opportunistic nature of these insectivores (Churchfield
1991, Churchfield & Sheftel 1994; Kirkland 1991).
Ecological separation in diverse multispecics commu-
nities is often expressed in differences in prey size ari-
sing from differential microhabirar explottation (Dick-
man 1988, Churchfield 1993, Churchfield & Sheftel
1994). Several studies have found evidence of “verti-
cal” stratification, with species found principally in ei-
ther the leaf litter, ground surface, or the soil environ-
ments (see Churchfield 1990, 1993; Churchfield &
Sheftel 1994, Terry 1981). Different body forms have
also been used to explain the potential variety in ex-
ploitation of trophic niches (Brosset 1988). As in many
animal communities, this one is probably composed of
a mixture of habitat generalists and specialists (Kirk-
land 1991, Sheftel 1994) and the ecological segregati-
on berween the most abundant species is likely to be
the most critical (Churchfield & Shefrel 1994, Doku-
chaev 1989).
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Southwestern C.A.R. has among the highest densi-
ties of forest elephants remaining in Africa (Carroll
1988, Western 1980). Since the establishment of legal
protection in 1990, poaching has decreased signifi-
cantly, and relatively undisturbed populations of large
herbivores exist in the area (Fay 1991, pers. obs.). The
role that large herbivores play in contributing rowards
a forest mosaic is well-known in East Africa (Kortandt
1984). The constant modifications of vegetation,
which generate a mosaic of disturbance regimes, as well
as the dense network of trails generated by elephant
movements in the Dzanga arca arc obvious at any sca-
le (pers. observ.). In addition, logging activities in the
region since the carly 1980s created gaps and roads. All
of these activities contribute to a shifting mosaic of ed-
ge and gap habirats, perhaps creating many microha-
bitats potentially available for shrews. Further eviden-
ce ofa high opportunity for niche differentiation in the
Dzanga shrew community may be that two of the three
most abundant species, Crocidura nigrofisca and Pa-
racrocidura schoutedeni, are quite similar in body mass.
Elsewhere, trapping records have demonstrated that
the numerically dominant members of species-rich as-
semblages (Brosset 1988, Churchfield & Sheftel 1994,
Hutterer & Schiitter 1996, Lasso et al., in press), as well
as the members of less diverse communirties (Kirkland
1991), have markedly different body masses.

A surprising result of this study is the significantly
higher occurrence of shrews in scats collected during
the dry season. Moisture has been found to be a pri-
mary factor in determining local abundance and di-
versity of temperate insectivores, due in part to the fact
that invertebrates are themselves influenced by moi-
sture (Churchfield 1990, Kirkland 1991, Wrigley ¢t a/.
1979). In Equatorial Guinea, for example, the lowest
number of captures was achieved during the dry season
(Lasso ¢t al., in press), and in eastern Zaire shrews were
most 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 rhe dry season, since rodent densities
were also at their highest at this tme (Ray, unpubl). A
low availability of food and concomitant increased
competition could result in increased ranging activity
for shrews (Churchfield 1993); this combined with the
desiceation of leaf litter can contribute to their increa-
sed visibility. Most scats that contained shrew remains
were located far away from streams, thereby providing
evidence that shrews are not restricted to well-wartered
habirats. Several species thar are thought ro be closely
associated with water (e.g., Paracrocidura schoutedeni;



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

A great deal remains to be learned about the diseri-
butions, adaprations, and trophic relationships of the
shrews of Africa. This is not only in the interest of
science, but also for nature conservation. For example,
the Central African Republic is hardly mentioned in
the Action Plan for the conservation of African Insec-
tvora (Nicoll & Rathbun 1990). Our results, however,
indicate that the Dzanga-Sangha Special Dense Forest
Reserve and Dzanga-Ndoki National Park constitute a
key area for the conservation of small mammal diver-
sity in the Afrotropics, and thac chis diversity may be
related to the abundance of elephants in the same area.

APPENDIX: A NEW SPECIES OF SHREW

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

Holotype. USNM 580655, young adult femalc pre-
served in fluid, skull extracted and cleaned; collected
on 8 April 1994 by Justina C. Ray in unlogged mixed
species  forest near Kongana Camp (02°47°N,
16°25’E), Dzanga-Sangha Forest Reserve, SW Central
African Republic. External measurements (mm): Total
length, 100; tail, tip missing, (36); hindfoor, 12; ear, §;
body mass, 3 g. Field number, JCR 1736.

Etymology. The species epithet is derived from the
type locality, Kongana Stream, a tributary of the Kenie
River.

Diagnosis. A small lowland forest species of Sylvi-
sorex in which a basal portion of the tail is covered by
long bristles. Species slightly larger than S. jehnstoni
and most similar to Sylvisorex sp. A (Hutterer & Schlit-
ter 1996), but with a shorter tail and hindfoot, darker
ventral coloration, and smaller skull measurements.

Description. Sylvisorex konganensis is a small shrew,
with a dark body and contrastingly paler hands, feet,
outer ear, and tail. The dorsal pelage is brownish gray,
and the ventral pelage is only fainty lighter. Hairs on
the dorsum are about 3.6 mm in length, and on the
venter 2.8 mm. Numerous facial vibrissae cover the
snout, the longest of which measure 13 mm. Ear conch
small, rounded, and covered by very short hairs (Fig. 7).
Fore- and hindfect with somewhat clongated digits as
in S. megalura. The first toe of S. konganensis is unu-
sually long, and the inner surface of the sole is smooth
(Fig. 10). The tail is covered by short hairs and by a few
longer bristles over 15 mm of the proximal portion of
its length.

Skull (Fig. 5) flac and slender, much flatter than in
S. megalura (illustrated by Brosset ef al. 1965, Hutte-
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FIG. 5. Dorsal, ventral and lateral aspects of the cranium of Sy/-
visorex konganensis, new species (USNM 580655, holotype);
length of skull is 16.95 mm.

rer & Happold 1983, Jenkins 1984), and in overall
configuration rather resembling that of 8. sp. A (holo-
type CM 107950 illustrated by Hutterer & Schlitter
1996), S. morio, and S. lunaris (figured by Heim de
Balsac 1968a and Jenkins 1984). The skull is wedge-
shaped, with a large braincase and slender rostrum.
The braincase is hexagonal in dorsal view and rather
flat in lateral view. An interparictal bone is clearly visi-
ble, although its posterior margin is fused with the oc-
cipital bone. The same condition is found in S. morie
and in some species of Myosorex (Heim de Balsac
1968a).

Upper teeth: First upper incisor small, with a small
talon. First upper unicuspid large, its tip in straight li-
ne wich the tip of the paracone of P4. Second and third
unicuspids reach less than half and the fourth unicu-
spid a fifth of the height of the first unicuspid. P4 with
a large angular parastyle and a prominent protocone,
as is typical for the genus. M1-2 squarish, otherwise
without special features. M3 large, as in S. morio and
S. megalura.

Mandible: Very slender with a thin ramus. Fora-
men mentale below the root of lower P4. Condyle
small and rounded, about as wide as high.
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Lower teeth: Incisor straight with an almost
smooth cutting blade; only one indenration near the
tip is present. The shape of the lower P4 is almost sym-
metrical in occlusal view. Lower molars of normal sha-
pe; third lower molar witch a small calonid basin.

Skull measurements. Condylo-incisive length (CIL),
16.95; Palatal length, 6.79; Greatest widtch, 7.97; Bi-
maxillary breadth, 4.85; Interorbical width, 3.72; Post-
glenoid widch, 5.54; Upper toothrow length (UTR),
7.36; Lower toothrow length, 6.87; Height of corono-
id process, 4.00; Heighe x width of condyle, 1.00 x
1.15.

Remarks. The single specimen was incidently cap-
tured by hand during the day (13:30h) while it was
scuffling around under the leaf licter. Fragments of fur-
ther four specimens were found in mongoose scats;
these fragments represent only 1.3% of the entire
shrew fauna identified from the mongoose scat re-
mains. This suggests that the population density of the
new specics is very low.

Comparisons. One external character, a low but ob-
vious amount of tail pilosity, unites S. konganensis with
three other species of its genus: S. sp. A (Hutterer &
Schlitter 1996), S. howelli and S. usambarensis (Table
7). All other species of Sylvisorex (for a checklise, see
Hutterer 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 (Huterer 8 Schlitter 1996) from Camero-
on is easily distinguished by its cream-white venter,

and a larger skull (Tab. 7).

Sylvisorex howelli (Jenkins 1984) differs from the
new species by an overall blackish coloration. The skull
(figured by Jenkins 1984, and Hutterer 1986c¢) is simi-
lar in size bur higher, the braincase is large and more el-
lipsoid in shape. The species is endemic to the Ulugu-
ru Mts, in Tansania.

Sylvisorex usambarensis (Hutterer 1986a) was first
described as a subspecies of S. Aowelli but recently
collected macerial from the Usambara Mes. (Stanley,
Goodman & Hutterer, unpubl. dara) suggests that i
deserves species rank. The species differs from S. kon-
ganensis by an overall deep brown coloration, and by
smaller hindfoot and skull mcasurements.

No attempts are made here to fix the position of the
new species within a phylogenetic context. This is not
possible at present and may be subject to a future revi-
sion. It is also not sure thar the four species united by
a certain degree of tail pilosity are closely related. Se-
veral papers dealing wich phylogentic aspects (Buder &
Greenwood 1979, Hutterer 1993, Hutterer & Schlit-
ter 1996, McLellan 1994, Maddalena 1990) suggest
that Sylvisorexis not a monophyletic unit. However, no
atcempe has yet been made to analyse all species in a
systematic manner.

[t is striking chat S. konganensis lacks the tubercles
(Fig. 10) which cover the inner surface of the sole in
other species such as S. megalura (Fig. 9) or the small
S. jobnstoni (Fig. 11). This fearure recalls the foor of
Paracrocidura schoutedeni (figured in Huceerer 1985),
a species which is thought to forage on the ground
under leaf litter (Hucterer 1986b, Hutterer & Dudu
1990). On the other hand the long first toe of S. kon-

TABLE 7. Comparison of measurements and characters of S. konganensis, new specics, with other pilose species

of Sylvisorex.

Characrer S. konganensis' S.n.sp. A? S. howelli* S. usambarensis'?
Body mass 3 5 - -
Head and body length 64 74 51 56

Tail length [36] 67 43.6 38.5
Tail as % of head and body [56.2] 90.5 85.5 68.7
Pilosity (%) [51] 40 45 45
Hindfoot length 11.3 14 11.0 10.0
Condylo-incisive length 16.9 19.3 16.9 16.1
Upper toothtow length 7.5 8.5 7.2 6.6
Upper M3 length 0.64 0.71 0.62 0.54
Skull profile flar flat flac flar
Dorsal color gray gray black deep brown
Venrral color gray cream black deep brown

'holotype, *Hutterer & Schlitter (12 press), *Hutterer (1986a & unpubl. data)
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FIGS. 6-8. Left car conch of Sylvisorex megalura (6, ZFMK
59.500), S. konganensis(7, holotype), and S. johnstoni (8, ZMB
92952a). Scale is 5 mm.

ganensis suggesrs that the species may be somehow ad-
apted for climbing, as shown by Vogel (1974) for S.
megalura. The shape of the ear conch, however, is that
of a small terrestrial shrew such as S. johnstoni and not
that of a scansorial shrew such as S. megalura (Figs. 6-
8). Whatever the particular adaptation of S. konganen-
s#s may be, we do not know it yet. Only careful biolo-
gical studies will uncover the secrets of this shrew and
all the other unknown small mammals which occur in
the forest mosaic of the Kongana area.

FIGS. 9-11. Ventral aspect of right hindfoot of Sylvisorex
megalura (9), S. konganensis (10), and S. johnstoni (11). Same
specimens as in Figs. 6-8. Scalc is 5 mm.
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