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ABSTRACT

Background: Thryonomys swinderianus is a renewable natural resource and is a major mammal
that constitute what is termed bushmeat in Ogoni land. Between July 2017 and June 2018,
10320Kg of Thryonomys swinderianus meat or 2580 animals were obtained from the wild by
hunting. The number of animals removed compared to its population as at June 2017 prompted this
study.

Aim: The aim of the study is to ascertain the sustainability of this level of harvest in Ogoni land.
Methods: The Robinson and Redford model of 1991 was used to assess the sustainability of this
harvest in this study. The maximum possible production of Thryonomys swinderianus from July
2017 to June 2018 was 3.5/Km*® and the proportion of this production to be harvested sustainably
is 2.1/Km? or 8.4Kg/Km?. The actual harvest within this period was 2.58/Km?* or 10.32Kg/Km?.
Results: The actual harvest of 2.58/Km? is greater than the maximum sustainable yield of 2.1/Km?*
and as such, the harvest of 2.58 Thryonomys swinderianus per square kilometer per year is not
sustainable in Ogoni land.

Conclusion: The unsustainable harvest of Thryonomys swinderianus should as a matter of urgent
concern be monitored and regulated. Continuation of this rate of removal will diminish the renewal
rate and lead to the extinction of Thryonomys swinderianus in the near future.

*Corresponding author: E-mail: birgenjeruto@gmail.com;
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1. INTRODUCTION

Wild mammals are an integral component of the
ecosystem that contribute to ecosystem functions
which provide unquantifiable goods and services
necessary for mankind's survival [1]. The use of
wildlife by humans fall into several categories:
consumption, trophy, sports, income, tourism,
scientific study, conflict resolution or vengeance.
Mammals from the wild have for long been
associated with human food chain and a food
source in most parts of the world [2,3]. They are
considered the exclusive of food, fiber, fuel and
medicine for the first 99% of human history and
till date still contribute significantly to the welfare
of society [1]. Wildlife make an important
contribution to rural economics by generating
jobs, income and profit from food and sporting
enterprises coupled with pleasure experience
from viewing and learning [4]. According to
Wilson et al. [3], the hunting of wild mammals
primarily for sports is a multibillion dollar
enterprise. Although humans have gained
economic value from wild mammals through
nutrition, trade and tourism, they can also have
detrimental effect on human food chain through
competition, predation and disease transmission
[2,1].

The use of any non-domesticated terrestrial
mammal, bird, reptile and amphibian for food by
humans is bushmeat consumption [5].
Thryonomys swinderianus is a major mammal
that constitute what is termed “ bushmeat” in
Ogoni land. Thryonomys swinderianus is hunted
and exploited as an important source of animal
protein and food throughout their range [6,7]. It is
one of the most preferred meat in Africa and can
be more expensive than lamb, chicken, beef or
pork partly due to it's protein nature superseding
chicken, rabbit and guinea pig and lower fat than
pork, beef and lamb [8,7]. It is a steady and
prominent source of alternative dietary animal
protein in many rural areas of Nigeria and other
West African countries [9]. In one African market
alone, about 200,000 kilograms of Thryonomys
swinderianus meat worth $220,000 US dollars
was sold in a given year [10]. It contributes to
both local and export earnings as 73 tons of
Thryonomys swinderianus can be sold in a year
at the local market [8, 6].

Animal distribution and human activities are
interrelated in socio-ecological systems but most

human-mammal interactions are detrimental to
wild mammals [11, 1]. Terrestrial mammals are
experiencing a massive collapse in their
population and geographical ranges around the
world [12], humanity wiping out as much 60% of
mammals, birds, fishes and reptiles since 1970
[13]. According to Pariona 2018, the major
causes of wildlife population decline include
exploitation 37%, habitat degradation/change
31.4%, habitat loss 13.4%, climate change 7.1%,
invasive species/genes 5.1%, pollution 4% and

disease 2%. Hunting either for food and
medicinal products is by far the greatest
immediate threat to the survival of most

endangered vertebrates, driving global crisis
whereby 301 terrestrial mammalian species are
threatened with extinction [14, 12].

Hunting, which is an important component of
native subsistence strategies, is a major driver of
biodiversity loss currently influencing the
extinction of numerous species [15,16,17]. On
the average, hunting leads to 83% reduction in
mammalian populations within 25 miles of hunter
access points [18]. Harvest of wildlife for human
consumption is a major threat to global
biodiversity and to the livelihoods that depends
on it for food and incomes [19]. According to
Lindsey et al., 2013, the key drivers of wildlife
loss include 1. increase demand for bushmeat 2.
lack of clear rights regarding lands & wildlife 3.
inadequate legal protection for  wildlife,
inadequate enforcement and penal systems 4.
poverty and food insecurity as well as 5. political
instability. In Africa, overhunting of wildlife for
food is however an intractable issue [20].

Although wildlife is said to be a renewable
resource whose regenerative capacity allows for
some level of harvest, it is sustainable when
harvest does not exceed production [19]. In
Ogoni land, all consumed Thryonomys
swinderianus is gotten from the wild since there
is no place where this animal is reared save at
Kenule Beeson Saro-Wiwa polytechnic for
studies. According to National Research Council
1991, more than 15,000 Thryonomys
swinderianus can be sold at local markets in a
given year. In 2016, African Union Interafrican
Bureau of Animal Research said that 80 million
Thryonomys  swinderianus are  harvested
annually in West African. Ogoni land is in West
African and the concern is whether the amount of
Thryonomys  swinderianus harvested is
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sustainable. This concern about sustainability of
harvest has prompted this research. This
research seek to ascertain if the quantity of
animals harvested from the wild is naturally
renewable to sustain the harvest rate continually.

2. METHODS
2.1 Study Area

Ogoni land is located in the southeastern part of
the lower Niger Delta within the coastal and
rainforest belt [21,22,23]. It covers an area of
1000 — 1050 square kilometers and lie between
longitude 7°2°00"E and 7°18’30"E and latitude
4°18’30”N and 4°31'00”N [24,22]. Like the rest of
the regions in the Niger Delta, Ogoni land
experience two seasons; rainy and dry season;
rain distribution ranging from 2000 — 3000 mm
per annum with an average temperature of 27°C
to 35°C [25,26]. The vegetation of Ogoni land is
characterized by mangrove swamp forest and
rich rainforest [21,22]. Ogoni land is
administratively  divided into four Local
Government Areas (LGAs); Khana, Gokana, Tai
and Eleme (Fig. 1).
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There is no special hunting season in Ogoni land
(Fig. 2 shows hunted animal), hunting is done
year round by hunters. In Ogoni land, there is
also no place where Thryonomys swinderianus is
commercially reared.

2.2 Model
The Robinson and Redford model [27] was

employed in this study. The model first calculates
maximum production (no. of animals/Km2). The

formula for calculating maximum production
(Pmax) is

Pmax = (0.6D X Amax) — 0.6D 1)
Where Pmax is maximum production; D is

predicted density or site specific density and
Amax is maximum finite rate of increase.

Equation 1 is also represented as

Pmax = (0.6K X )\max) —0.6Kor
Pmax = ()\max - 1)0.6K

Where K is density at carrying capacity.

Gulf of Guinea

Fig. 1. Ogoni Land Showing LGAs. (prospering.weebly.com; retrieved 13/10/2020)
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Fig. 2. Hunted Thryonomys swinderianus in Ogoni Land

The model also calculated potential harvest
(maximum sustainable  vyield) (no. of
animals/Km?). To calculate maximum sustainable
yield, effective rate of population growth (Arr) is
first calculated using equation two

ArRrR = 1 + (Amax — 1)FRR (2)

Where Arr is Effective rate of population growth;
FRR is mortality factor and is 0.2 for long-lived
species, 0.4 for short-lived species and 0.6 for
very short-lived species.

The effective rate of population growth (Arr) is
then used to calculate maximum sustainable
yield (PRR) using equation three

Prr = (Arr - 1)0.6K 3)

Each of the outcomes of the several calculations
can be expressed in life weights by multiplying
the outcome with the weight of the animal in
kilograms [27].

The Robinson and Redford model [27] provide a
first assessment of hunting impact on wildlife
population; suggest estimating sustainability of a
harvest by calculating maximum possible
production and its yield and then comparing this
to the actual harvest [27], (Robinson, 1999). The
model evaluates whether an actual harvest is not
sustainable (Robinson, 1999). Any harvest
greater than the potential sustainable harvest is
almost certainly not sustainable [28].

The Robinson and Redford model [27] has
several assumptions: i. Rmax is achieved at 0.6K;

ii. Rmax can be achieved in game population; iii.
Hunted populations can be managed so that they
remain at or near 0.6K; iv. That the proportion of
production that can go into yield is 60% for very
short-lived species, 40% of short-lived species
and 20% for long-lived species [27, 28]. These
assumptions are however not conservative [28].
The Robinson and Redford model [27] has since
been greeted with certain criticisms. These
include: the model did not consider survival rates
but mortality factors that highly simplifies survival
rates, it assumes that no mortality of juveniles
and adults occur up to the age of last parturition
and uses Rmax instead of the actual population
growth all of which lead to the overestimation of
production [29,30].

Despite the shortcomings of the model, it is the
most used model in similar sustainability
studies. It is a simple model to be used in the
absence of detailed information concerning a
population to provide estimates of sustainability.
Irrespective of the model used, a one time
determination of sustainability does not allow the
conclusion that harvest will continue to be
sustainable [28].

2.3 Data

The following data i. number of Thryonomys
swinderianus caught from July 2017 to June
2018 (Fig. 3) and ii. The population of
Thryonomys swinderianus before July 2017 (that
is June 2017) was gotten from Opuogulaya et al.
[31].
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Fig. 3. Number of Thryonomys swinderianus caught in Ogoni Land

The total number of Thryonomys swinderianus
caught from July 2017 to 2018 was 2580.

The population of Thryonomys swinderianus as
at June 2017 was 6020.

2.4 Analysis

Ogoni land covers an area of approximately 1000
square Kilometers.

The number of animals caught from July 2017 to
June 2018 was 2580.

Average lifespan of Thryonomys swinderianus is
4 years [10,32] so its FRR is 0.6.

Weight of Thryonomys swinderianus is between
2Kg and 7Kg, males weighing more than females
[33,32].

Average weight taken in this study is 4Kg.

Intrinsic rate of natural increase of Thryonomys
swinderianus is 0.68 [34]; its maximum finite rate
of increase is 1.97.

Total meat of Thryonomys swinderianus obtained
from the wild from July 2017 to June 2018 was
10320 Kag.

Observed population density of Thryonomys
swinderianus as at June 2017 = 6020 + 1000 =
6.02/Kmz,

Number of animals harvested = 2580 + 1000 =
2.58/Kmz or 10.32Kg/Km? in biomass.

Maximum production of Thryonomys
swinderianus (for which observed density is used
in this study like Fa et al. [35]:

Pmax = (1.97 — 1)0.6 x 6.02 = 3.5/Km2.
Effective rate of population growth Arr:

ArRR =1+ (1.97 — 1) x 0.6 = 1.582.
Maximum sustainable yield

Prr = (1.582 — 1)0.6 x 6.02 = 2.1/Km? or
8.4Kg/Km=.

3. RESULTS

In the 1000 square kilometers Ogoni land, 2580
Thryonomys swinderianus was removed from the
wild from July 2017 to June 2018 the biomass of
which is 10320Kg. The observed population
density of Thryonomys swinderianus as at June
2017 was 6.02/Km2. The maximum possible
production of Thryonomys swinderianus from
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July 2017 to June 2018 was 3.5/Km?2 of which

2.1/Km2 or 8.4Kg/Km2 is the maximum
sustainable vyield. The actual harvest of
Thryonomys swinderianus is 2.58/Km2 or
10.32Kg/Km2. According to Robinson and

Redford model [27], an actual harvest is not
sustainable when it exceed the maximum
sustainable yield.

4. DISCUSSION

Wildlife is a renewable resource whose
regenerative capacity allows for some level of
harvest. Removal is however sustainable when
harvest does not exceed production according to
Weinbaum et al. [19]. If harvest takes away all
production and this continues, the population
naturally will continue to experience decline and
probably go into local extinction. For a population
to continue, only a proportion of the production
should be harvested. If the proportion of the
production to be harvested is exceeded, the
population is not likely to be viable.

A total of 10320Kg of Thryonomys swinderianus
biomass was obtained from the wild between
July 2017 and June 2018 in Ogoni land.
Thryonomys swinderianus is primarily used for
consumption and studies at KenuleBeeson Saro-
Wiwa  polytechnic. =~ Without  apportioning
percentages of use, consumption of Thryonomys
swinderianus is the dominant form of use in
Ogoni land. The understudied species are
obtained from the wild through hunting. Although
hunting is an important component of native
strategies, it leads to 83% reduction in
mammalian population within 25 miles of hunter
access point and is the greatest immediate threat
to the survival of most vertebrates according to
Alvard et al. [15]; Milner-Gulland and Bennett,
[16]; Harrison et al. [14] Ripple et al. [12] Benitez-
Lopez et al. [36] and Worland, [18]. For most
hunters in Ogoni land, hunting is their livelihood
and will hunt with near constant enthusiasm
since their needs are always before and
motivating them. Ogoni hunters are responsible
for the harvest of Thryonomys swinderianus and

the consequences associated with these
actionns.
The maximum production of Thryonomys

swinderianus in the 1000Km? of Ogoni land with
a density of 6.02/Km2 is 3.5/Km2 of which the
maximum vyield that will make the harvest
sustainable is 2.1/Km?2 or 8.4Kg/Km2. The actual
harvest of Thryonomys swinderianus within this
period is 2.58/Km2z or 10.32Kg/Kmz2. Actual

harvest is more than the maximum sustainable
yield:

258 > 2.1 or 10.32Kg/Km2 > 8.4Kg/Km2,
According to Robinson and Bodmer [27], any
harvest greater than the potential sustainable
harvest is almost certainly not sustainable. The
harvest of Thryonomys swinderianus, where 2.58
animals or 10.32Kg of its biomass is harvested
per kilometer is not sustainable.

According to NRC [8], Addo [6] and AUIBAR [7],
Thryonomys swinderianus is hunted and
exploited in their range; 150000 can be sold on
local markets a year with an estimated 80 million
animals harvested annually in West African: the
findings of the study finds a comfortable
placement in these statements. If overestimation
of production by the Robinson and Redford
model is held strong, then the population status
of Thryonomys swinderianus and the impact of
hunting on it’s population is more dare than what
is presented here: IUCN should urgently revisit
it's categorization of Thryonomys swinderianus in
Ogoni land.

5. CONCLUSION

The observed population density of Thryonomys
swinderianus in a 1000 square kilometers Ogoni
land as at June 2017 was 6.02/Kmz?; the
population being 6020. From this population,
2580 was taken between July 2017 and June
2018. All these animals were removed from the
wild by hunting. Hunting is an important means of
survival for most hunters in Ogoni land and
whereas hunting can not be stopped, measures
need to be put in place to check it's implications
on biodiversity other ecological processes.

The calculated harvest of Thryonomys
swinderianus from July 2017 to June 2018 is
2.58/Km2 or 10.32Kg/Km2 translating into
10320Kg of biomass within the period. The
maximum possible production of Thryonomys
swinderianus is 3.5/Kmz2 and the proportion of the
production to be harvested sustainably is
2.1/Km2 or 8.4Kg/Km2. The actual harvest of
2.58/Km2 is found to be greater than the
maximum sustainable yield of 2.1/Km2 as such,
the harvest of 2.58 animals per square kilometer
per year in Ogoni land is not sustainable.

All that use Thryonomys swinderianus in Ogoni
land should be concerned about how quickly this
“renewable natural resource” is being removed
for use; if this removal rate is not checked, the
rate of removal will exhaust the rate of renewal
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and there may be no more Thryonomys
swinderianus for use in the near future.

Locals should encourage themselves into rearing
this ‘their dear animal’ so as to continue it's
availability at home and preserve those in the
wild. Since there are no regulations on wildlife
hunting, hunters associations in Ogoni land
should place a barn on the catch of Thryonomys
swinderianus less than 3.5Kg. Authorities of the
local government should encourage the rearing
of this animal by providing subsidies and
lucrative incentives for those that go into rearing.
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