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Abstract: The present study compared rodent abundance in a low-density mining dumpsite area and a non-dumpsite area in Roan
Township of Luanshya district, Zambia. A mark re-capture method was used and the rodents were trapped by using Sherman traps. In
each of the two habitats transects were laid down which were 50m apart in a 100m by 100m plot. Three sampling plots were made in
each area. The abundance was determined by counting the individual number of rodents captured in each study area and was recorded
on a recording sheet. A two way (ANOVA) in Microsoft Excel was used to determine the association of various variables. The results
showed that the presence of a dumpsite had significant effect on the abundance of rodents (F=6.079, P=0.020). The non-dumpsite area
recorded the highest number of rodent captures compared to the dumpsite area that recorded the least. Only three species of rodents
were captured and these were Mastomys natalensis, Rattus.novergicus and Rattus rattus. A total of 29 rodents were caught with 12 from
the M. natalensis, 8 from the R. norvegicus and 9 from the R. rattus species. We recommend that a more prolonged trapping effort is

needed for estimating abundance, as rodents are often secretive in nature and difficult to capture.
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1. Introduction

Rodents are the most diverse and abundant among animals
in Africa (Bekele & Yihune, 2012).0wing to their prolific
nature of breeding, they represent a significant amount of
biomass in different ecosystems (Habtamu & Bekele, 2012).
These species belong to the order rodentia (Wilson &
Reeder, 2005). They include porcupines, mole rats, dormice,
squirrels, cane rats, rats and they rely mainly on very
common vegetable food sources such as grass, seeds and
acorns (Pelikan, 2014). Rodents are known to be major pests
for crops and food stocks and a harbour of various diseases
worldwide. However, Only 10% of the rodent species are
known to have harmful effects (Peter, et al., 2012).
Irrespective of their destructive nature, rodents are important
contributors to biodiversity in that they play a role in food
webs, converting plant material into a form that hawks, owls
and snakes can consume (Pelikan, 2014).

Rodents occupy a diverse number of habitats that include
urban and rural areas, mining areas, swamps and tropical
rainforests (Green, et al., 2009). For example, mining
dumpsites harbour large quantities of solid wastes that are
disposed-off haphazardly and these can have serious
environmental impacts (Green, et al., 2009).Mining
industries have been viewed as key drivers of economic
growth and development (Olalekan, et al., 2016). However,
studies have shown that mining poses serious threats to
biodiversity (Lloyd, et al., 2012). For example, dumping of

mining wastes has inevitable impacts such as generated
wastes and vegetation suppression to expand the extraction
area (Ardente, et al., 2016). Mining also causes displacement
of species in areas of excavation and piling of mine wastes
such that sedentary animals like rodents and other small
mammals are severely affected (Gisore & Matina, 2015).
Ardente et al.(2016) reported that mining activities affect
detectability of species. Kendal et al. (2001) that exposure of
small mammals to contaminants from mining wastes results
into a reduction in species diversity reported similar results.
Phelps (2006) also reported similar results that small
mammal communities inhabiting sites contaminated with
mining wastes have lower species diversity. Pineda et
al.(2007) reported that rodents in polluted areas have high
levels of metal accumulation in their kidneys and liver.
Similar results were reported by Nakayama et al.(2013) that
high metal accumulation in rodents organs cause biological
responses such as MT-mRNA induction. Studies have
documented the presence of metals in different tissues of
small mammal species. However, studies to investigate how
mining dumpsites affects the abundance of small mammals
particularly rodents still remain poorly documented.
Therefore, the objective of the present study was to assess
rodent abundance in a low-density mining dumpsite area and
a non-dumpsite area.

2. Methodology

Study area
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The study was conducted in Luanshya. Luanshya lies
between latitudes 13°08°S and longitude 28°24° E. It has a
humid subtropical climate that is characterised by hot,
usually humid summers and mild to cool winters and this is
according to the Korean Geiger Climate Classification. It
lies at altitudes ranging between 1129m and 1521m with an
elevation of approximately 1257m. It is located 35km
southwest of Ndola and 43km from Kitwe. It belongs to the
Savanna-woodland type with significant areas being
agriculturally cultivated. The population of Luanshya over
the years depended on mining as its mainstay though the
agriculture sector has currently grown.

Data Collection

We used a matched paired design to collect data on the
abundance of rodents in a dumpsite area and a non-dumpsite
area. Two transects in each study site were laid
systematically 50m apart inda 100m by 100m plot. Three

(a) )

Figure 1: Map showing Roan Township in Luanshya district

sampling plots were made in each study area. Mark re-
capture method was used and rodents were trapped using
Sherman traps. Fifteen Sherman traps, which were 10m
apart, were set in each transect. All the traps were baited
with peanut butter. The traps were covered with leaves and
grass to prevent from the cold weather and to avoid damage
by people and animals like dogs (Bekele & Yihune, 2012).
The traps were set late afternoon (between 16:00-17:00
hours) and checked once a day in the morning between
(06:00-07:00 hours).Each trap was reported as either open,
closed with an animal trapped, closed but no animal trapped
or bait removed (Panti-May, et al., 2016). Each trapped
animal was marked and released in the area where it was
trapped (Clausnister, 2003). Abundance was determined by
counting the number of each individual rodent captured in
both areas. The number of animals caught was recorded on a
sheet and after each capture event, the traps were re-baited.

®

Figure 2: Shows the setting up of traps in a non-dumpsite area and dumpsite area
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Data analysis

Data collected on rodent abundance was analysed
descriptively. Rodent abundance was the response variable
while dumpsite and a non-dumpsite areas were explanatory
variables respectively. A two way ANOVA in Microsoft
Excel was used to determine the association of explanatory
variables and the response variable.

3. Results

A total of 29 individuals, consisting of three different
species were captured, of which 8 individuals were captured
in a mining dumpsite area and 21 in a non-dumpsite area. In
decreasing order of abundance, species comprising the
community in the dumpsite area were R. rattus with (5), R.
norvegicus with (2). M. natalensis with (1) and in decreasing
order of abundance, species comprising the community in
the non-dumpsite area were M. natalensis with (11),R.
norvegicus with (6) and R. rattus with (4).Average species
abundance of R. rattus was higher in the dumpsite area than
in the non-dumpsite area while species abundance of M.
natalensis was higher in the non-dumpsite area than in the
dumpsite area.The table below shows the species and
number of rodents caught on each day in the two habitats
(dumpsite and a non-dumpsite area) in Roan Township,
Luanshya.

Table 1: A summary of the number of rodents and the types
of species caught in each study area

Species
Habitat Mastomys R. Rattus | Total
Plot # |Days . .
Type natalensis |norvegicus | rattus |number
1 1 2 2 1 5
N 2 1 0 1 2
dumons-ite 2 3 2 2 0 4
oo 4 0 0 1 1
3 5 3 1 1 5
6 3 1 0 4
Total 11 6 4 21
1 1 1 1 0 2
2 0 0 3 3
Dumpsite 2 3 0 1 0 1
area 4 0 0 0 0
3 5 0 0 2 2
6 0 0 0 0
Total 1 2 5 8
25
21
20
=
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=
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Figure 3: Shows the abundance of rodents in each study
area

In reference to figure 5 below, M. natalensis was the most
abundant species in the non-dumpsite area while R.rattus
was the least. However, R. rattus was the most abundant in
the dumpsite area while M. natalensis was the least. M.
norvegicus was second most abundant in both areas.
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Figure 4: Shows the abundance and number of species
captured in each study area

The table below shows the species composition and relative
abundance of live-trapped rodents in two low-density areas
(dumpsite and a non-dumpsite area).

Table 2: Shows the relative abundance of each of the
captured species in each of the study areas

Dumpsite area Non-dumpsite area
Species Total Relative Total Relative
number of | Abundance | number of |Abundance

captures % captures %

M. natalensis 1 12.5 11 52.4

R. norvegicus 2 25 6 28.6
R. rattus 5 62.5 4 19
Total 8 100 21 100

As can be seen in table 3 below, the results showed that
dumpsites had an effect on the abundance of rodents. The
calculated F value was greater than the F-critical value while
the calculated p-value was smaller than the chosen alpha
value 0.05. The ANOVA results were F (3, 5= 6.079 and the
p value was 0.020.

Table 3: ANOVA Two-factor
ANOVA: Two-Factor with Replication
SUMMARY | Day1 | Day?2 | Day3 | Total

Non-dumpsite area

Count 6 6 6 18
Sum 11 6 4 21
Average 1.833 1 0.667 | 1.167
Variance 1.367 0.8 0.267 | 0.971
Dumpsite area
Count 6 6 6 18
Sum 1 2 5 8
Average 0.167 | 0.333 | 0.833 | 0.444
Variance 0.167 0.267 1.767 0.732
Total
Count 12 12 12
Sum 12 8 9
Average 1 0.667 0.75
Variance | 1.455 0.606 0.932
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ANOVA
Source of Variation| SS |df| MS F |P-value|F critical
Sample 4.694| 1| 4.694 |6.079] 0.02 | 4.171
Columns 0.722| 2| 0.361 |0.468| 0.631 | 3.316
Interaction 5.056| 2 | 2.528 |3.273| 0.052 | 3.316
Within 23.167/30| 0.772
Total 33.639( 35
4. Discussion

The present study revealed that the non-dumpsite area
recorded the highest number of rodents (21) while the
dumpsite area recorded the least with only (8) as seen in
Table 1 and Figure 4. The study yielded three similar species
of rodents that were common in all the two study areas;
these wereM. natalensis, R. norvegicus and R. rattus as seen
in Table 1. The results coincide with Pacheo et al.(2013)
who found that abundance estimators for small mammal
populations yielded three species that where common in the
study area. Non-dumpsite area recorded highest humber of
M. Natalensis (11 individuals)with a relative abundance of
52.4% while R.rattus was the least with (4 individuals) and a
relative abundance of 19%. However, in the dumpsite area
R. rattus was the most abundant species with (5 individuals)
and a relative abundance of 62.5%while M. natalensis was
least abundant with (1 individual) and a relative abundance
of 12.5%. M. norvegicus was the second abundant species in
both the dumpsite and non-dumpsite area with a relative
abundance of 25% and 28.6% respectively (Table 2).
M.natalensis species were most abundant in non-dumpsite
areas because of sufficient habitat and cover (Massawe, et
al., 2012). The dumpsite area had insufficient habitats due to
the disposing-off of mining wastes. However, the individual
number of species of R. rattus caught was slightly higher
than M. natalensis and M. norvegicus combined. This may
because R. Rattus can live on the ground or below and does
not require forest structure (Shiels, 2013).

The results revealed that mining dumpsites have an effect on
the abundance of rodents as seen in figure 4 and Table 3.
The non-dumpsite area recorded the highest number of
rodent captures as seen in (Figure 4).This is because
distribution and abundance of small mammals particularly
rodents is influenced by environmental factors such as the
nature and density of vegetation(Johnson & Horn, 2008).
Similarly, Lentic & Dickman(2005)reported that the density
of rodents enhances in habitats such as bush land, grassland,
and forest due to the presence of ample food. The least
number of rodents was recorded in a dumpsite area and this
can be attributed to the severe impacts that mining
operations exerts on the environment such as habitat loss
and pollution(PEGASUS Foundation, 2017) thereby leading
to poor cover of the habitat exposing the rodent to predators
and other factors that decrease their population (Bekele &
Yihune, 2012). Similarly, Bowman et al.(2017) reported that
fire decreases diversity of rodents. Furthermore, Ardente et
al.(2016) reported that mining activities lowers detectability
of small mammals. Therefore, non-dumpsite areas are the
most suitable habitats to set traps for capturing of rodents, as
they are not disturbed and have dense vegetation cover
compared to dumpsite areas that are disturbed.

5. Conclusion

The present study revealed that dumpsites have an effect on
the abundance of rodents F-value (6.079) and P-value
(0.020). There was a significant difference in the abundance
of rodents in a dumpsite area and a non-dumpsite area. Non-
dumpsite area had a higher number of rodents captured
compared to the dumpsite area. This is because distribution
and abundance of small mammals particularly rodents are
influenced by environmental factors such as the nature and
density of vegetation and habitat exploitation by humans
(Johnson & Horn, 2008). Thus, rodents are important
contributors to biodiversity of ecosystems. R. Rattus was
found to be very adaptive to both environments (dumpsite
and non-dumpsite areas). We recommend that future studies
should focus on the effects of mining on the feeding
behaviour, reproduction and growth of rodents.

References

[1] Ansell, W., 1978. The Mammals of Zambia. Chilanga
Zambia: National Parks and Wildlife Services, pp. 11-
237.

[2] Ardente, N., Ferreguetti, A . C., Gettinger, D., Leal, P.,
Mendes-Oliveira, A .C., Martins-Hatano, F. &Bergallo,
H .G., 2016. Diversity and impacts of mining on the
non-volant types in the Brazillian Amazon. Journal
Pone, 11(11), pp. 1-3.

[3] Banda, P. M. & Zulu, P., 1993. Waste management for
Mine Solid Waste, Chililabombwe: Environmenta
Association of Zambia.

[4] Bekele, A., 1996. Population dynamics of the Ethiopian
endemic rodent, promys albipes in the Menagesha state
forest. Journal of Zoology,238, pp. 1-2.

[5] Bekele, A. & Yihune, M., 2012. Diversity, distribution
and abundance of rodent community in the Afro-Alpine
habitats of the Simien Mountins national park, Ethiopia.
International Journal of Zoological Research, 8(4), pp.
137-149.

[6] Bowman, T. R. S., McMillan, B. R. & Clair*, S. B. S.,
2017. A comparison of the effects of fire on rodent
abundance and diversity in the Great Basin and Mojave
Deserts. PLoS ONE, 12(11), pp. 1-12.

[7]1 Brouard, M. J., Coulson, T., Newman, C., Macdonald,
D .W. & Buesching, C .D., 2015. Analysis on
population level reveals trappability of wild rodents is
determined by previous trap occupant. PLoS ONE,
10(12), pp. 1-15.

[8] Chidumayo, E. N., 1977. Mammalia. The ecology of the
single striped grass mouse, lemniscornys griselda in
Zambia,Volume 41, pp. 411-418.

[9] Clausnister, V., 2003. Rodents of Mt. Elgon, Uganda:
Ecology, biogeography and the significance of fire. S.
Society for Tropical Ecology, Volumel3, p. 184.

[10]Crespin, L., Duplanttiert, J. & Granjon, L., 2008.
Annual flooding, survival and recruitment in a rodent
population from the Niger river. Journal of Tropical
Ecology, 24(3), pp. 375-386.

[11] Cristescu, B., Stenhouse, G. B. & Boyce, M. S., 2016.
Large omnivore movements in response to surfcae
mining and mine reclammation. A Nature Research
journal, 1(1), pp. 1-4.

[12] Ellis, E., 1999. Animal Diversity. [Online]

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20191131

DOI: 10.21275/ART20191131 444



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[13] Available at
http://www.animaldiversity.ummz.umich.edu/accounts/
Chrysochloris_stuhlmanni/[Accessed 12 June 2018].

[14] Gisore, R. & Matina, Z., 2015. Sustainable Mining In
Africa: Standards As Essential Catalyst, Nairobi: ARSO
Central Secretariat.

[15] Graipel, M., Cherem, J. & Monteiro-Filho, E., 2006.
Dinamica populacional de marsupials e roedores no
Parque Municipal da Lagoa do Perillha de santa
Catarina,Sul do Brasil. Mastozoologia Neotropical |,
13(1), pp. 31-49.

[16] Graipel, M., Hernandez, M. & Salvador, C., 2014,
Evaluation of abundance indexes in open population
studies: A comparison in populations of small mammals
in southern Brazil. Brazilian Journal of Biology, 74(3).

[17]Green, K. P., Dobra, J., McMahon, F., Wilson, A.,
Daviel, E., Apps, C,&Garcia, L., 2009. Mining facts.
[Online] Available at: http://www.miningfacts.org

[18] [Accessed 17 April 2017].

[19]Habtamu, T. & Bekele, A., 2012. Species composition,
relative abundance and habitat association of small
mammals along the longitudinal gradient of Jiren
mountain, Jimma, Ethiopia. African Journal of
Ecology,51(1),pp. 37-46.

[20] Hampwaye, G., Wisdom.C.Kalenga & Siame, G., 2015.
Regional mineral value chains: implications for
Zambia's copper sector industralization-oriented
benefication, Lusaka: The University of Zambia.

[21]Jasso, P. Y., Espinosa, R. G., Gonzalez, M. D.,
Carrizales, L., Razo, S. I, Torres, D. A., Meija, S. J.,
Monroy, M., lze, A. |, Yarto, M.& Diaz, B. F., 2007.
An intergrated health risk assessment approach to the
study of mining sites contaminated with arsenic and
lead. Intergrated Environmental Assessment
Management , 3(3), pp. 344-350.

[22] Johnson, M. & Horn, C., 2008. Effects of rotational
grazing on rodents and raptors in a Coastal Grassland.
Western N. Amer. Nat,68, pp. 444-452.

[23] Kawalika, M., 2004. Rodents of Ndola (Copperbelt
province, Zambia), Ndola: Lewis Publishers.

[24]Kendal, R. J., Anderson, T . A. & Baker, R . J., 2001.
Casarett and Doull's Toxicology: Basic Science of
Poisons. 6th ed. New york: McGraw-Hill Publishing.

[25] Knight, J., 1998. Environment Western Australia 1998 :
a state of environmental report, Perth: Department of
Environmental Protection.

[26]Krebs, C. J., 2001. The Experimental Analysis Of
Distribution And Abundance. 6th ed. Vancouver:
University of British Columbia.

[27]Lentic, M. & Dickman, C., 2005. The responses of
small mammals to patches regenerating after fire and
rainfall in the Simpson desert, central Australia. Aust
Ecology,30, pp. 24-39.

[28]Lindahl, J., 2014. Towards better environmental
management and sustaingble exploitation of mineral
resources. Environmental Impacts of Mining in Zambia,
22(1), pp. 1-8.

[29] Linzey, A. V. & Kesner, M., 1997. Small Mammals Of
A Woodland Savannah Ecosystem In Zimbabwe. I.
Density and habitat occupancy patterns. Journal of
Zoology, 243(1), pp. 137-152.

[30]Lloyd, M. V., Barnett, G., Doherty, M . D., Jeffree, R .
A. &lJohn, J., 2012. Managing the impacts of the

Australian mineral industry on biodiversity, Perth:
Australian Centre for Mining Environmental Research.

[31] Lynwood, F. A., 1990. Rodents as a food source,
Denver: Digital Commons.

[32] Marcello, G. J., Wilder, S. M & Meikle, D. B., 2008.
Population dynamics of a generalist rodent in relation to
variability in food resources in a fragmented landscape.
Journal Of AnimalEcology,77, pp. 41-46.

[33] Massawe, A. W., Rhodes, H . M., Mulungu, L . S,
Katakweba, A. & Shayo, T . N., 2012. Breeding
dynamics of rodent species inhabiting farm-fallow
mosaic fields in Central, Tanzania. Africa Zoology,
47(3), pp. 128-137.

[34]McMurry, S. T., 1993. Development of an in situ
mammalian bio-monitor to assess the effect of
environmental contaminants on population and
community health, Oklahoma: Unpublished Ph.D
dissertation.

[35] Mertens, J., Luyssaert, S., Verbeeren, S., Vervaeke, P.
&Lust, N., 2001. Cd and Zn concentrations in small
mammals and willow leaves on disposal facilities for
dreged material. Environmental pollution, 115(1), pp.
17-22.

[36] Musser,G.,2016.EncyclopaediaBritanica.[Online]

[37] Availableat:http://www.britannica.com/animal/rodent

[38][Accessed 10 April 2017].

[39] Nakayama, S. M., Ikenaka, Y., Hamada, K., Muzandu,
K., Choongo, Kennedy., Yabe, J.,, Umemura, T. &
Ishizuka, M., 2013. Accumulation and biological effects
of metals in wildrats in mining areas of Zambia.
Environmental momitoring and assessments, 185(6), pp.
4907-4918.

[40]Nowak, R. M., 1999. Walker's Mammals Of The
World. sixth edition ed. Baltimore: John Hopkins
University Press.

[41]Olalekan, D. O., Afees, N. O. & Ayadele, A. S., 2016.
An empirical analysis of the contribution of mining
sector to economic develpoment in Nigeria. Khazar
Journal of Humanities and Soial Sciences,19, pp. 88-99.

[42] Ctis, D., Burnham, K., White, G. & Anderson, D., 1978.
Statistical inference from capture data on closed animal
populations. Wildlife Monograph, 62, pp. 3-135.

[43]Pacheo, M., Kajin, M., Gentile, R., Zangrandi, P. L.,
Veira, M. V. & Cerqueira, R., 2013. A comparison of
abundance estimators for small mammal populations.
Zoologia (Curitiba), 30(2), pp. 1-20.

[44]Panti-May, J. A., Pereira-Carvalho, T. S., Serrano, S.,
Pedra, G. G., Taylor, J. &Pertile, A.C., 2016. A two
year ecology study of Norway Rats (Rattus. norvegicus)
in a Brazillian urban slum. PLoS ONE, 11(3).

[45] PEGASUS Foundation, 2017. Effects of mining on the
environment and wildlife, s.l.; s.n.

[46] Pelikan, M., 2014. Martha's Vineyard Times. [Online]

[47] Available at:
http://www.mvtimes.com/2014/02/12/rodents-are-key-
players-in-our-ecosystems/

[48] [Accessed 1 April 2018].

[49] Perera, N., 1981. Mining and spoiled land in Zambia:
An example of conflicting land use in the third world.
Geo Journal, 2(2), pp. 95-103.

[50] Phelps, K. L., 2006. Ecological characteristics of small
mammals communities inhabiting tar creek superfield
site,Oklahoma, Alabama: The Southern Naturalist.

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20191131

DOI: 10.21275/ART20191131 445



International Journal of Science and Research (1JSR)
ISSN: 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296

[51] Reyes, G. E., Mille, D. G., Hernandez, C. I., Saaverda,
J. M., Lopez, G. C., Salazar, R. C.& Barriga, F. D.,
2014. Effects Of mining activities in biotic communities
of Villa de la pazsan lis Potosi, Mexico. Biomed
Research International, 2014, pp. 1-14

[52] Schroder, J., Basta, N., Payton, M., Wilson, J., Carlson,
R., Janz, D. & Lochmiller, R., 2003. Exotological risks
associated with land treatment of petrochemical wastes.
I residual soil contamination and bio accumulation by
cotton rats(sigmodon hispidus). Journal of Toxicology
and Environmental Health , 66 (4), pp. 305-325.

[53] Shiels, A., 2013. Cabi.org. [Online]

[54] Availableat:http://www.cabi.org/isc

[55] [Accessed 20 July 2018].

[56] Talmage, S. S. & Walton, T., 1991. Small mammals as
monitors of environmental contaminants. Review of
Environmental Contaminaton and Toxicology, 119 (2),
pp. 48-143.

[57] Taylor, P. J., Downs, S., Monadjem, Ara., Eiseb, S. J,
Mulungu, L. S., Massawe, A. W., Mahlaba, T. A,
Kirsten, F., Maltitz, E. M., Malebane, P., Makundi, R.
H., Lamb, J. & Belmain, S. R., 2012. Experimental
treatment control studies of ecologically based rodent
management in Africa: Balancing Conservation and
Pest Management. African journal of Wildlife, 39, pp.
51-61.

[58] White, G., Anderson, D. & Otis, K. B., 1982. Capture-
recapture and removal methods for sampling closed
populations. Los Alamos, p. 235.

[59]Wilson, D. E. & Reeder, D. M., 2005. Mammalian
species of the world. A Taxonomic and Geographic
Reference, Baltimore: John Hopkins University Press.

[60]Wilson, J. A., Lochmiller, R. L. & Janz, D. M., 2004.
Dynamics of rodent assemblages inhabiting abandoned
petroleum landforms in  Okhlahoma. Ecological
Applications,14 (1), pp. 1016-1027.

Volume 7 Issue 9, September 2018

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20191131 DOI: 10.21275/ART20191131 446





