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1  |  INTRODUC TION

Anthropogenic habitat modification is the single biggest cause of for-
est habitat loss (Alroy, 2017; Ewers & Didham, 2006; Fahrig, 2003). 
Due to the continued rise of the human population and its resource 
needs (Leaver & Cherry, 2020), the conversion of forests to agricul-
tural land and for the extraction of timber increases the loss of natural 
vegetation, creating ever smaller patches which can negatively affect 
small mammal populations (Fischer & Lindenmayer, 2007; Schmid-
Holmes & Drickamer, 2001). Despite having a high floristic and faunal 
diversity (Berliner, 2005), the Forest Biome in South Africa is highly 
fragmented (Lawes et al., 2000), susceptible to climate change and 
fire, and is under severe threat from a range of human activities (De 
Villiers & White, 2002; Leaver & Cherry, 2020; Mucina & Rutherford, 
2006). Thus, investigating the small mammal populations in South 
African forests is an important first step to understanding the effects 
of forest fragmentation on forest fauna (Lindenmayer et al., 2002). 
The loss of contiguous habitat can threaten animals, especially non-
volant species resulting in a loss in connectivity which can negatively 
affect the species richness and genetic diversity of small mammals 
(Fischer & Lindenmayer, 2007; Palmeirim et al., 2020). The aim of our 
study was to identify the small mammals present across a range of 
fragmented forest patches in the Eastern Cape Province, South Africa.

2  |  METHODS

2.1  |  Study sites

Southern Mistbelt Forests occur on south and south-east facing 
slopes in fire-shadow habitats along the Great Escarpment in the 

KwaZulu-Natal and Eastern Cape provinces of South Africa (Mucina 
& Rutherford, 2006). Forest patches vary in size but are all found be-
tween 850–1600 m.a.s.l. These forests are characterised by emer-
gent trees of Afrocarpus falcatus and deciduous and semi-deciduous 
species such as Zanthoxylum davyi, Vepris lanceolata, Celtis africana 
and Calodendrum capense (Mucina & Rutherford, 2006).

Nine distinct forest patches in the Eastern Cape, South Africa 
were selected as study sites (Figure 1). These patches were selected 
because they are all Southern Mistbelt Forest (Mucina & Rutherford, 
2006), were accessible, spanned a clear climatic gradient and varied 
in size, altitude and latitude (Junkuhn, 2015) (Table 1).

2.2  |  Data collection

The nine forest patches were sampled during the Austral Summer of 
2013 (between January and March). At each site, three transects of 
30 Sherman live traps (229 × 76 × 89 mm) (Kok et al., 2012; Pearson 
& Ruggiero, 2003) were laid out perpendicular to the slope, with 
transects located along contours at the top, middle and bottom of 
the slope. Within each transect, traps were spaced ~10 metres apart 
(Keller & Schradin, 2008; Pearson & Ruggiero, 2003), and transects 
were spaced between 50 and 100 metres apart depending on forest 
patch size, rendering them statistically independent (Weiermans & 
Van Aarde, 2003).

A mixture of oats and peanut butter was used as bait (Kok et al., 
2013; Schmid-Holmes & Drickamer, 2001) and a small ball of cot-
ton wool was used as nesting material (Sikes & Gannon, 2011). Traps 
were placed next to prominent microhabitat features such as rocks, 
logs or tree trunks to increase the likelihood of small mammal cap-
ture (Schmid-Holmes & Drickamer, 2001; Stephenson, 1994).
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A trap night was defined as the number of traps active per 24 h 
(Rowe-Rowe & Meester, 1992). Trapping periods lasted between 
three and five consecutive nights (Caro, 2001; Schmid-Holmes & 
Drickamer, 2001; Yarnell et al., 2007). Traps were inspected once a 
day in the morning (Schmid-Holmes & Drickamer, 2001; Stephenson, 
1994; Van Aarde et al., 1996). If a small mammal was caught, it was 
transferred to a ziplock bag, where it was photographed, identified 
to species level and marked. If an individual was caught with no 
markings, it was hair-clipped (Van Aarde et al., 1996). Hair-clipping 
was done to identify recaptures. The species, location on the tran-
sect and whether or not it was a unique or a recaptured individual 
were recorded.

3  |  RESULTS AND DISCUSSION

We captured a total of 78 small mammals representing four species 
over 3300 trap nights (Table 2). Sixty-five of these captures were 
unique individuals (Table 2), and 13 were recaptures. Overall trap 
success was low (2.4 ± 2.3%). Two species were caught at eight of the 
nine sites and three species were caught at the ninth site (Table 2).

Brazilian Atlantic forest fragments (da Fonseca & Robinson, 
1990) and fragmented forest in Queensland, Australia (Laurance, 
1994) showed similar results to ours. The findings from these two 
studies and our work may illustrate the potentially depauperate 
nature of small mammal communities within forest fragments 
driven by fragmentation effects such as reduced habitat area 

and increased distance between remnants (Wilson et al., 2010). 
Alternatively, and perhaps more likely, since our study represented 
a single, temporal snap-shot of small mammal diversity across nine 
forest fragments, our trapping success and overall small mammal 
diversity may have been influenced by other factors (e.g. localised 
climate variability).

Four species were caught across the nine forest patches; 
Michaelamys namaquensis (Namaqua rock mouse), Myosorex var-
ius (forest shrew) Graphiurus murinus (woodland dormouse) and 
Mastomys natalensis senu lato (multimammate mouse) (Table 2). 
Forest shrews, woodland dormice and Namaqua rock mice appeared 
to be the most abundant small mammals across the nine sites 
(Table 2). Forest shrews were captured at all sites, and woodland 
dormice were captured at six of the nine sites. Multimammate mice 
were only captured at Langeni and Thaba Ndoda (Table 2).

Myosorex varius was the only species to be found in all nine sites 
while G. murinus was found at six sites. The forest shrew (Myosorex 
varius) has a wide distribution and presumably habitat tolerance 
(Wirminghaus & Perrin, 1993). Similarly, Graphiurus murinus has a 
large distribution over South Africa and is found in a wide range of 
habitats from grasslands to rocky areas. However, within the Eastern 
Cape, they are only known to occur in forests (Mzilikazi et al., 2012). 
Our data support this observation. Mastomys natalensis is often 
found in forest clearings but rarely in the forest itself (Coetzee, 
1975) and is often the first coloniser in areas recovering from distur-
bance before it gets replaced by specialist species through succes-
sion (Perrin et al., 2001). These observations may explain why this 

F I G U R E  1  Nine forest patches that were sampled for small mammals during the 2013 summer season in the Eastern Cape, South Africa 
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species was caught so infrequently and only at sites surrounded by 
timber plantations and forest clearings.

Our work provides some important initial data on the small mam-
mal species present in isolated forest fragments in South Africa. We 
recommend that future research incorporates sampling at multiple 
temporal scales and assesses the potential environmental drivers of 
small mammal diversity in these forest patches.
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TA B L E  1  The physical and climatic characteristics of each of the nine forest patches sampled in the Eastern Cape, South Africa

Site
Altitude 
(m)

Patch Size 
(km²) Slope Aspect

Herbaceous 
Richness

Herbaceous 
Cover (%)

Mean 
Annual 
Rainfall 
(mm)

Mean Annual 
Potential 
Evaporation 
(mm)

Heat Units 
Annually 
(°days)

Mean Annual 
Temperature 
(°C)

Hogsback 1164 7.34 0.31 SE 80 21 1371 1675.8 103.6 11.9

Langeni 1092 1.75 0.18 SE 133 62 1157 1578.8 101.3 13.7

Fort Fordyce 1014 6.93 0.27 SW 33 10 701 1771.7 111.8 12.4

Kaggaberg 942 7.9 0.31 S 76 25 537 1723.3 108.9 16.7

Thaba Ndoda 867 1.66 0.07 S 100 40 653 1723.7 118.4 13.3

Burchell's 
Reserve

846 1.05 0.3 S 73 22 412 1884.8 111.3 14.5

Dassie Krantz 741 0.1 0.23 SW 24 11 576 1761.6 114.7 13.1

Beggars Bush 684 0.67 0.36 S 32 10 495 1734.8 118.6 13

Maiden Dam 551 10.1 0.04 SE 104 15 898 1719.5 119 12.4

Site
Michaelamys 
namaquensis

Myosorex 
varius

Graphiurus 
murinus

Mastomys 
natalensis 
sensu lato

Hogsback (450) – 4 2 –

Langeni (270) – 11 – 1

Fort Fordyce (450) – 1 1 –

Kaggaberg (450) – 1 2 –

Thaba Ndoda (450) – 2 – 1

Burchell's Reserve (270) – 3 7 –
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TOTAL 17 27 19 2

TA B L E  2  Total number of unique 
individuals of each small mammal species 
captured at nine forest sites in the Eastern 
Cape, South Africa. Trapping effort 
(trap nights) per forest patch is shown in 
brackets next to each site name

https://doi.org/10.5281/zenodo.5814656
https://orcid.org/0000-0001-7555-5674
https://orcid.org/0000-0001-7555-5674
https://doi.org/10.1073/pnas.1611855114
https://doi.org/10.1016/S0006-3207(00)00105-1


4  |    PARKER et al.

Ewers, R. M., & Didham, R. K. (2006). Confounding factors in the detection 
of species responses to habitat fragmentation. Biological Reviews, 81, 
117–142. https://doi.org/10.1017/S1464​79310​5006949

Fahrig, L. (2003). Effects of habitat fragmentation on biodiversity. Annual 
Review of Ecology, Evolution and Systematics, 34, 487–515. https://
doi.org/10.1146/annur​ev.ecols​ys.34.011802.132419

Fischer, J., & Lindenmayer, D. B. (2007). Landscape modification and 
habitat fragmentation: a synthesis. Global Ecology and Biogeography, 
16, 265–280. https://doi.org/10.1111/j.1466-8238.2007.00287.x

Junkuhn, K. (2015). The role of seasonality, environmental correlates 
and edge effects on the diversity and abundance of small mam-
mals in Afromontane forest patches, Eastern Cape, South 
Africa. M.Sc. thesis, Department of Botany, Rhodes University, 
Grahamstown.

Keller, C., & Schradin, C. (2008). Plant and small mammal richness correlate 
positively in a biodiversity hotspot. Biodiversity and Conservation, 
17, 911–923. https://doi.org/10.1007/s1053​1-008-9341-4

Kok, A. D., Parker, D. M., & Barker, N. P. (2012). Life on high: the diver-
sity of small mammals at high altitude in South Africa. Biodiversity 
and Conservation, 21, 2823–2843. https://doi.org/10.1007/s1053​
1-012-0340-0

Kok, A. D., Parker, D. M., & Barker, N. P. (2013). Rules of attraction: The 
role of bait in small mammal sampling at high altitude in South 
Africa. African Zoology, 48, 84–95. https://doi.org/10.1080/15627​
020.2013.11407571

Laurance, W. F. (1994). Rainforest fragmentation and the structure of small 
mammal communities in tropical Queensland. Biological Conservation, 
69, 23–32. https://doi.org/10.1016/0006-3207(94)90325​-5

Lawes, M. J., Mealin, P. E., & Piper, S. E. (2000). Patch occupancy and po-
tential metapopulation dynamics of three forest mammals in frag-
mented Afromontane forests in South Africa. Conservation Biology, 
14, 1088–1098.

Leaver, J., & Cherry, M. I. (2020). Informal forest product harvest-
ing in the Eastern Cape, South Africa: A recent assessment. 
Biological Conservation, 241, 108394. https://doi.org/10.1016/j.
biocon.2019.108394

Lindenmayer, D. B., Cunningham, R. B., Donnelly, C. F., Nix, H., & 
Lindenmayer, B. D. (2002). Effects of forest fragmentation on bird 
assemblages in a novel landscape context. Ecological Monographs, 
72, 1–18.

Mucina, L., & Rutherford, M. C. (2006). The vegetation of South Africa, 
Lesotho and Swaziland. Strelitzia, South African National Biodiversity 
Institute.

Mzilikazi, N., Madikiza, Z., Oelkrug, R., & Baxter, R. M. (2012). Chapter 4: 
Hibernation in free-ranging African woodland dormice, Graphiurus 
murinus. In T. Ruf (Ed.), Living in a Seasonal World. Springer-Verlag.

Palmeirim, A. F., Santos-Filho, M., & Peres, C. A. (2020). Marked decline 
in forest dependent small mammals following habitat loss and frag-
mentation in an Amazonian deforestation frontier. PLoS One, 15, 
e0230209. https://doi.org/10.1371/journ​al.pone.0230209

Pearson, D. E., & Ruggiero, L. F. (2003). Transect versus grid trapping 
arrangement for sampling small-mammal communities. Wildlife 
Society Bulletin, 31, 454–459.

Perrin, M. R., Ercoli, C., & Dempster, E. R. (2001). The role of agonistic be-
haviour in the population regulation of two synoptic African grass-
land rodents, the striped field mouse Rhabdomys pumilio (Sparrman 
1784) and the multimammate mouse Mastomys natalensis (A. Smith 
1834) (Mammalia Rodentia). Tropical Zoology, 14, 7–29.

Rowe-Rowe, D. T., & Meester, J. (1992). Habitat preferences and abun-
dance relations of small mammals in the Natal Drakensberg. 
South African Journal of Zoology, 17, 202–209. https://doi.
org/10.1080/02541​858.1982.11447804

Schmid-Holmes, S., & Drickamer, L. C. (2001). Impact of forest patch 
characteristics on small mammal communities: a multivari-
ate approach. Biological Conservation, 99, 293–305. https://doi.
org/10.1016/S0006​-3207(00)00195​-6

Sikes, R. S., & Gannon, W. L. (2011). Guidelines of the American 
Society of Mammalogists for the use of wild mammals in re-
search. Journal of Mammalogy, 92, 235–253. https://doi.
org/10.1644/10-MAMM-F-355.1

Stephenson, P. J. (1994). Seasonality effects on small mammal trap 
success in Madagascar. Journal of Tropical Ecology, 10, 439–444. 
https://doi.org/10.1017/S0266​46740​0008117

Van Aarde, R. J., Ferreira, S. M., Kritzinger, J. J., Van Dyk, P. J., Vogt, M., 
& Wassenaar, T. D. (1996). An evaluation of habitat rehabilitation 
on coastal dune forests in northern KwaZulu-Natal, South Africa. 
Restoration Ecology, 4, 334–345. https://doi.org/10.1111/j.1526-
100X.1996.tb001​86.x

Weiermans, J., & Van Aarde, R. J. (2003). Roads as ecological edges for 
rehabilitating coastal dune assemblages in northern KwaZulu-
Natal, South Africa. Restoration Ecology, 11, 43–49. https://doi.
org/10.1046/j.1526-100X.2003.00026.x

Wilson, J. W., Stirnemann, R. L., Shaik, Z. S., & Scantlebury, M. (2010). 
The response of small mammals to natural and human-altered 
edges associated with Afromontane forests of South Africa. Forest 
Ecology and Management, 259, 926–931. https://doi.org/10.1016/j.
foreco.2009.11.032

Wirminghaus, J. O., & Perrin, M. R. (1993). Seasonal changes in density, 
demography and body composition of small mammals in a southern 
temperate forest. Journal of Zoology, London, 229, 303–318. https://
doi.org/10.1111/j.1469-7998.1993.tb026​38.x

Yarnell, R. W., Scott, D. M., Chimimba, C. T., & Metcalfe, D. J. (2007). 
Untangling the roles of fire, grazing and rainfall on small mammal 
communities in grassland ecosystems. Oecologia, 154, 387–402. 
https://doi.org/10.1007/s0044​2-007-0841-9

How to cite this article: Parker, D. M., Junkuhn, K., & Barker, 
N. P. (2022). Note on the small mammals of small, isolated 
forest patches in the Eastern Cape, South Africa. African 
Journal of Ecology, 00, 1–4. https://doi.org/10.1111/aje.12966

https://doi.org/10.1017/S1464793105006949
https://doi.org/10.1146/annurev.ecolsys.34.011802.132419
https://doi.org/10.1146/annurev.ecolsys.34.011802.132419
https://doi.org/10.1111/j.1466-8238.2007.00287.x
https://doi.org/10.1007/s10531-008-9341-4
https://doi.org/10.1007/s10531-012-0340-0
https://doi.org/10.1007/s10531-012-0340-0
https://doi.org/10.1080/15627020.2013.11407571
https://doi.org/10.1080/15627020.2013.11407571
https://doi.org/10.1016/0006-3207(94)90325-5
https://doi.org/10.1016/j.biocon.2019.108394
https://doi.org/10.1016/j.biocon.2019.108394
https://doi.org/10.1371/journal.pone.0230209
https://doi.org/10.1080/02541858.1982.11447804
https://doi.org/10.1080/02541858.1982.11447804
https://doi.org/10.1016/S0006-3207(00)00195-6
https://doi.org/10.1016/S0006-3207(00)00195-6
https://doi.org/10.1644/10-MAMM-F-355.1
https://doi.org/10.1644/10-MAMM-F-355.1
https://doi.org/10.1017/S0266467400008117
https://doi.org/10.1111/j.1526-100X.1996.tb00186.x
https://doi.org/10.1111/j.1526-100X.1996.tb00186.x
https://doi.org/10.1046/j.1526-100X.2003.00026.x
https://doi.org/10.1046/j.1526-100X.2003.00026.x
https://doi.org/10.1016/j.foreco.2009.11.032
https://doi.org/10.1016/j.foreco.2009.11.032
https://doi.org/10.1111/j.1469-7998.1993.tb02638.x
https://doi.org/10.1111/j.1469-7998.1993.tb02638.x
https://doi.org/10.1007/s00442-007-0841-9
https://doi.org/10.1111/aje.12966

