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Abstract

Threat hinders successful biodiversity conservation in national parks. Assessing the current
status of the threats to Gashaka Gumti National Parks (GGNP) is important. Based on the
univariate analysis, communities perceived poaching, logging, encroachment, farming,
invasive species and Grazing as threats to the Park. However, poaching, logging and grazing
pose severe threat to biodiversity conservation. Therefore, the study concludes that GGNP
faces a level of threat. The findings show that Gashaka Gumti National Park faces the
following threat: logging, poaching, grazing, invasive species; farming and encroachments in
conserving biodiversity in about 29.3%.

Keywords: Poaching, logging, Grazing, Biodiversity, Gashaka Gumti National Park

Introduction

Biodiversity conservation is essential to mitigate loss of wildlife and habitat for the benefit of
current and future generations. One way to conserve biodiversity is to establish a national
park because parks, in general, serve as a storehouse of wildlife and habitats [1, 2]. So, the
increase in national parks has necessitated the assessment of the current state of threat faced
by parks [3, 4] for better policy formulation and to improve natural resources management [5,
6].

Although the threats to park are many, it is a common believe that human interference poses
much danger to wildlife and habitat. The popular threat to parks in most developing countries
are associated with anthropogenic activities [6, 7], which includes farming, poaching, land
encroachment, overconsumption and other human activities [8]. The implications of these
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threats on biodiversity include land degradation, fragmentation, pollution of wildlife,
resources ownership conflict.

Although few empirical studies investigate the effect of threat on biodiversity, the general
finding of these articles is inconclusive. This is because what is considered as a threat to one
park is not considered as a threat to another park. Thus, we make empirical contribution to
literature by assessing the human threats to national park in conserving biodiversity.

In Nigeria, the threat to biodiversity is of a great concern. For this reason, Gashaka Gumiti
National Park (GGNP) was purposely established to conserve biodiversity and support rural
development and livelihood of the locals [10]. For many reasons, the purpose has not been
met. This is because of the adverse effect of activities of the local community who perceive
the wildlife and their habitats as sources of their livelihood.

Given that fact that little is known about the current status of Gashaka Gumti national park
[11], this study fills the gap by assessing the threats to Gashaka Gumti National Park. The
rest of the article has been organized as follows: Section 2 presents literature review. The
section 3 discusses the methodology. The section 4 presents results and discussion while

section 5 discusses conclusion.
Literature Review

National parks are protected areas for wildlife and habitats. Each park has its unique threats
to biodiversity [12, 13, 14, 15, 16]. A threat can also be defined as “any human activity or
processes that cause destruction, degradation, and/or impairment of biodiversity targets [17,
18]. Moreover, The Convention on Biological Diversity (CBD) defined a threat as “any
human activity or related process that has a negative impact on key biodiversity features,
ecological processes or cultural assets within a protected area’ [19].

Poaching

Poaching remains the single most common threat to conservation and wildlife [20, 21, 22,
23]. it is illegal activities of man that involves trapping or slaying of wildlife that has been
declared endangered or protected [23]. Poachers hunt all kinds of wildlife including reptiles,
mammals and birds [24, 25]. In the North America, animals such as grily bears, bighorn
sheep moose and walruses are poached. The poachers merchandising vital parts of wildlife,
such as bladders, paws, meat of bears the paws, bladders and meat of bears; walrus tusks as
ivory; and animal antlers and pelts [26, 27].

In Asia, poaching of tigers and Asiatic black bear and pangolins are severe. These animals
are on the threshold of being extinct [27, 28, 29, 30]. In the Minkebe National Park in Gabon,
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more than half of the elephant population was reduced from 21,000 to 11,100. Moreover, in
the first quarter of 2012, over 100 elephants in Bouba Ndjida National Parks were
slaughtered; the Janjaweed militias of Western Sudan aided by neighboring Chadians were
the alleged perpetrators [31]. The intensity of poaching threat varies across the scale from a
moderate threat to a high or even severe threat as overharvested species become vulnerable to
local extirpation and even extinction.

Overutilization of land

Overutilization of land is another threat to wildlife [32]. Over the last 300 years more than
half of the land surface has been transformed by human activities [33, 34], resulting in habitat
losses [35, 36, 37]. The increase in human growth has placed enormous socio-economic
pressure on humanity to compete strongly for limited available lands to meet their social and
economic needs. In an attempt to meet these needs has undoubtedly resulted in overutilization
of land in and around protected areas for expansion of farming and agricultural activities,
illegal encroachment; logging, overgrazing and other uses [38, 39, 40] leading to ecological
disturbances, severe land degradation, loss of biotic and a biotic resource [41, 42].

Land use for farming and agriculture activities is another sources of human threat Conversion
of land for farming and agriculture activities is a global issue. In the tropical forest zones, the
Amazon forest, the Southeast Asia and African rain forest, agriculture and farming activities
are expanding at alarming rate [43, 44, 45]. Moreover, increased farming and deserted
farmlands have escalated in the US, Europe and Latin America and have mounted intense
pressure on habitat [46, 47, 48].

In the Sub-Saharan Africa and other developing countries, land is commonly used for both
subsistent farming and commercial purposes. The indiscriminate farming and agricultural
activities and the use of insecticides and herbicides are killing untargeted wildlife [49].
Besides, the excessive farming and agriculture result in fragmentation of habitats which
creates room for alien species to find refuge [50, 24]. Moreover, overutilization of land for
faming activities is exacerbated leading to deforestation and desertification of some protected
areas.

In spite of numerous land regulations, environmental protections and management
approaches, land conversion for human activities is rapidly expanding within and outside
national parks. In Ethiopia, for example, the huge tourism potential of Bale Mountain
National Park is threatened by agricultural activities and overgrazing [50], which impact on
the unique landscape of the parks, and impede the movement of the species [51, 52, 53],
leading to loss a Mountain nyala and Ethiopian wolf [53]. At the same time the increased
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livestock grazing and farming activities has degenerated into human wildlife conflict such as
crop raiding by Mountain Nyalas, Bush Pigs (Potamochoerus larvatus) and Olive baboons
(Papio anubis) [54]. A similar human wildlife conflict has ensued in Simien Mountains
National Park, Ethiopia in which Gelada Baboon destroyed substantial crop of household
[55]. In fact, the human wildlife conflict is not common only in Africa but a world -wide.
Land Encroachment

Land encroachment threat is characterized by rapid expansion of human settlement [56, 57].
The expansion of existing settlements and emerging of new communities can be caused by
the increase in the number of native and immigration from neighboring communities. A case
in point is a community expansion in the catchment areas of Bale national Park [57, 58, 59,
60].

The rapid encroachment has intensified farming activities and overexploitation of Bale
National park’s natural resources [60]. Moreover, due to inadequate of land to cater for rapid
community expansion landowners are “enticed’ to allow encroachment on the fringe of the
parks. The greed attitude of landowners has paved way for rapid development of
infrastructure around the catchment areas of Penang national Parks in Malaysia [61]. The
intense pressure of rapid community development in and around the parks cause perennial
floods and other natural havoc [62], resulting in soil erosion, loss of vegetation and pollution

in the park to the detriment of species due to environmental threats faced by the Park [63].

Logging

Logging is another important threat. It is closely linked to the threat of overutilization of land
is illegal logging or harvesting. These activities are prevalent in tropical forest due to the
richness of forest potential [62, 63]. It is shown that about 70% of illegal logging adversely
affected over 200 selected parks from the tropics [64], due to harvesting of timber, collection
of fuel wood and extraction of trees barks [62]. In the Philippine, every year about 200,000 to
350,000 volume of wood is harvested from the Seirra Madred National Park [66]. The
harvesting of woods dis-integrates animal community composition and ecological
relationship [67, 68, 69]. The heavy of presence of logging companies has increased illegal
logging in Africa, and the use of chainsaw, heavy machinery because enormous disturbance
to wildlife [69, 70], but how it affects forest ecosystem with direct disturbance and

modifications of the structure, species composition and ecosystem services is still unclear.
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Meanwhile the intensity of the illegal logging varies in terms of the number of fallen trees,
damage of other trees caused by logging operations and the construction of access roads and
exploitation trails. For example, field data from 511 plots in the tropical forest of Sierra
Leone, Ghana, Cameroon and Gabon. These plots were subject to different forest
management practices: no recent logging (primary forests), selective logging (up to 30 years
old) and re-grown secondary forests post clear-cutting (at least 20 years ago). Our findings
suggest that the vertical structure and plant richness of the selectively logged and secondary
[71].

Material And Methods

The study area is Gashaka-Gumti National Park. It is situated at the foot of the Mambilla
Plateau and covers a land area of about 6,411 km?2. It lies between latitude 6°55°N and
8°05°N and longitude 11°13” to12°11’E. The park was originally gazetted as Gumti, Gashaka
and Serti Game sanctuaries by the defunct Northeast Government in the 1970's. The three
game sanctuaries were merged and upgraded to a National park by the Nigeria National Park
Decree of 26th August, 1991 which was repealed by Decree 46 of 1999.Gashaka-Gumti
National Park is a vast land of spectacular wilderness (6,000 km2) in the southeast corner of
Taraba State, adjoining the Mambilla Plateau (Figs. 1 and 2).

The Park is an outstanding tourist landmark in Taraba State and the largest of all the eight
national parks in the country [72]. It is a home the most diverse in terms of species such as
the colobus monkey and warthogs, including buffalo, roam antelope, chimpanzee,
hippopotamus, hyena, giant forest hog, lion and leopard. The park is surrendered by 25
communities; 5 outside, 11 on the periphery and 9 inside, including 6 enclaves [73], belong to
different ethnic groups such as Jibu, Dakka,Ndoro, Tigun, Gbaya, Tiv, Mambilla, Kaka and
Fulani in the southern part of the park, while in the northern part or Toungo sector are the
Chamba, Kutim Potopore, Fulani, Dakka, Nyamnyam and Kona. The main sources
occupations are farming, livestock husbandry, vocational jobs, civil service with few hunters
and fishermen. The best time to visit the park is during dry season that is between Decembers
to March yearly.

Data

The population of this study is the number of households in these communities namely
Gashaka Gumti, Selbe, Filinga and Chappal Hendu communities within the Gashaka Gumti

National Park. As at 2006 national population Census the total residents of four (4)

3893



Assessing The Threats Of Gashaka Gumti National Park In Conservation Biodiversity

communities is 15,038 [74] (NPC, 2006) number of households 825.The population
distribution are as follows: Gashaka Gumti 6762 (45%), Selbe 5284 (35%), Filinga 2472
(16.4%) and Chappal Hendu 520(3.6). In terms number of households, Gashaka Gumti has
352 (42.7%) Selbe 301(36.5%), Filinga 120 (14.5%) and Chappal Hendu 52 (6.3%).

In determining the sample size, the study adhered to the advice of Kerlinger [75] who
indicate that “a sample size of 10% of the target population is large enough so long as it
allows for reliable data analysis. Having applied Nassiuma [76] model, a sample of 87.9 was
obtained. However, study used sample size of 200 households for better representation. The
stratified random sampling technique in the selection of the sample due to heterogonous
nature of the households Bryman [77, 78, 79], to ensure proportionally allocation of sample.
Data were collected through standard questionnaire administered by a team of expert
(researcher and wardens of the parks)

The questionnaire sought information threat Gashaka Gumti National Parks. A five-point
Likert scale is used. For example (1=not too much), (2=not much); (3=much); (4=Very
much) and (5=T00 Much). Data on perceived severity of threat utilized binary scale. Where
(1=severe) and (0=not severe). Data on the overall level of threat to GGNP used dichotomous
measurement. For example, (O=Low) and (1=high). Out of two hundred questionnaires
distributed to the households, 118 were questionnaires fully completed but 8 of them were

rejected due to extreme missing data. The study employs descriptive statistics.

Results And Discussion

This section presents findings on the assessment of threats to Gashaka-Gumti National park.
Gashaka Gumti. The findings have presented in terms of percentage and frequency for clarity
of general distribution of responses related to threats

Threats Gashaka Gumti National Park

The findings show that Gashaka Gumti National Park faces the following threat: logging,
poaching, grazing, invasive species; farming and encroachments in conserving biodiversity in
about 29.3% of the communities perceived that logging poses much threat to Gashaka Gumti
Moreover, 26.10% of the locals said grazing was very much. In addition, nearly 25.5% of the
communities perceived poaching was very much. Meanwhile 15.4% of the locals indicated

that invasive species was not too much. To assess the threat of farming. 13. 3% of the
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communities said farming was very much. In terms of encroachment (11. 7%) perceive it to
be the least of the threats to GGNP. On average, the study found that logging activities posed
much problem to biodiversity. Perhaps logging might be the main source of energy for the
communities or thriving economic venture. The synopsis of the findings has been presented
in Tablel

Tablel: Threat to Gashaka Gumti National Park

Threat Not too Not Much Much Very much | Too much

much (%) (%) (%) (%) (%)
Poaching 28.7 23.4 11.7 25.5 9.0
Logging 13.3 10.6 30.9 29.3 10.6
Encroachment 36.2 23.4 18.6 11.7 7.4
Farming 29.8 26.1 20.7 13.3 2.7
Invasive species 25.0 30.9 21.3 154 2.7
Grazing 12.8 25.5 17.6 26.1 16.0

Perceived Severity of Threats to Gashaka Gumti National Park

Although the communities perceived poaching, logging, encroachment, farming, invasive
species and Grazing as threats to the Park, the severity of the threats to the overall threat to
biodiversity conservation in Gashaka Gumti National Park greatly differs. With respect
poaching, hundred and one of the households (101: 31.4%) perceived threat of poaching to be
severe. Moreover, one hundred and thirty-three of the communities (133:70.7%) indicated
logging was also severe. For Encroachment, 117(62.2%) of the locals said it was not severe.
In addition, while 119(63.3%) of the communities said farming was not severe, 114 (60.6%)
of the locals said invasive species was also not severe in conserving biodiversity in Gashaka
Gumti National Park. Nonetheless, grazing is severe as confirmed by 112(59.6%) of the
communities. Thus, logging and poaching pose severe threat to wildlife and habitat. The
summary distribution of findings shown in table below.

Table 2: Perceive the severity of threat to Gashaka Gumti National Park

Threat Not Severe Severe
Poaching 87 (46.3%) 101 (53.7%)
Logging 55 (29.3%) 133 (70.7%)
Encroachment 117 (62.2%) 71(37.8%)
Farming 119 (63.3%) 69 (36.7%)
Invasive specie 114 (60.6%) 74 (39.4%)
Grazing 76 (40.4%) 112 (59.6%)

Overall Levels of Threat to Gashaka Gumti National Park (GGNP)
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Based on the severity of the types of threats reported in Table 2, the summary findings of
overall levels of threats have been presented in Table 3.
Table 3: Overall Level of Threats

Outcomes of Threat | Frequency (%)
High 105 55.9
Low 83 44.1

Out of 188 households, 105 locals said Gashaka Gumti National Park faces high level of
threat However, 83 of the communities said the park faces low threat in conserving

biodiversity.
Discussion

Gashaka Gumti National Park (GGNP) faces a wide range of threats in conserving
biodiversity. The evidence of poaching, logging, encroachment, farming, invasive species
and grazing are similar to the findings of previous studies. However, some of the threats to

GGNP are severe and others not severe. But, the overall level of threat is high.
Conclusion, Implication and Recommendation.

The aim of this paper is to assess the threats to Gashaka Gumt National Park in conservation
of biodiversity. Based on the findings, poaching, logging and grazing pose severe threat to
biodiversity conservation. Hence, GGNP faces a level of threat.

Considering that park managers are concern with threats to park while managing biodiversity,
these results give managers a clearer picture of the various types of threats and their current
statuses. With this understanding, park managers, especially those in GGNP, can direct more
attention to logging, poaching and grazing and implement appropriate conversation strategies
to reduce the level of severity to minimize the high level of threat.

Based on these findings, the study suggests that managers should educate communities on the
current and future implication of poaching, logging and grazing. Also, participatory resources
management should be considered to enhance biodiversity. Future studies should investigate
the effect of threats on biodiversity conservation in GGNP.

Conflict of Interest

The authors declare no conflicts of interest in the study.

Acknowledgement

The authors acknowledge the support of Gashaka Gumti National Park rangers and the
workers in the tourism department, as well as the support of Universiti Malaysia Sarawak and

the contribution of colleagues from Natural product, Chemistry and IBEC.

3896



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Kanati Madaki, Tonga AK Noweg, Wong Swee Kiong, Isaac John Umaru

References

Adewumi, I. B., Usui, R., & Funck, C. (2019). Perceptions of multiple stakeholders
about environmental issues at a nature-based tourism destination: The case of
Yakushima Island, Japan. Environments, 6(8), 93.

Johnson, C. N., Balmford, A., Brook, B. W., Buettel, J. C., Galetti, M., Guangchun, L.,
& Wilmshurst, J. M. (2017). Biodiversity losses and conservation responses in the
Anthropocene. Science, 356(6335), 270-275.

Hong, C. W., & Chan, N. W. (2010). The potentials, threats and challenges in
sustainable development of Penang National Park. Malaysian Journal of Environmental
Management, 11(2), 95-109.

Schulze et al 2017 Bouriaud, O., Don, A., Janssens, I. A., Marin, G., & Schulze, E. D.
(2019). Effects of forest management on biomass stocks in Romanian beech
forests. Forest Ecosystems, 6(1), 19.

Hong and Chan, 2010 Cheung, K. S., Ng, C. K. Y., Chan, A. S. W., & Tang, W. S.
(2010). The omnivorous behaviour of Big-Headed Terrapin (Platysternon
megacephalum) in Hong Kong. Hong Kong Biodiversity, (18), 13-15.

Kolahi, M., Sakai, T., Moriya, K., Makhdoum, M. F., & Koyama, L. (2013).
Assessment of the effectiveness of protected areas management in Iran: Case study in
Khojir National Park. Environmental management, 52(2), 514-530.

Schulze, E. D., Craven, D., Durso, A. M., Reif, J., Guderle, M., Kroiher, F., &
Eisenhauer, N. (2019). Positive association between forest management, environmental
change, and forest bird abundance. Forest Ecosystems, 6(1), 1-12.

Schulze, E. D. (2018). Effects of forest management on biodiversity in temperate
deciduous forests: An overview based on Central European beech forests. Journal for
Nature Conservation, 43, 213-226.

Kolahi, M., Sakai, T., Moriya, K., Makhdoum, M. F.,, & Koyama, L. (2013).
Assessment of the effectiveness of protected areas management in Iran: Case study in
Khojir National Park. Environmental management, 52(2), 514-530.

Tagowa, W. N., & Buba, U. N. (2012). Emergent strategies for sustainable rural
tourism development of Gashaka-Gumti National Park, Nigeria. WIT Transactions on
Ecology and the Environment, 161, 27-41.

Adams, W. M., Aveling, R., Brockington, D., Dickson, B., Elliott, J., Hutton, J., &
Wolmer, W. (2004). Biodiversity conservation and the eradication of
poverty. Science, 306(5699), 1146-1149.

Kour, D., Rana, K. L., Yadav, A. N., Yadav, N., Kumar, V., Kumar, A., & Saxena, A.
K. (2019). Drought-tolerant phosphorus-solubilizing microbes: biodiversity and
biotechnological applications for alleviation of drought stress in plants. In Plant growth
promoting rhizobacteria for sustainable stress management (pp. 255-308). Springer,
Singapore.

Muhamad Aidil Zahidin et al., 2016; ZAHIDIN, M. A., ROSLAN, A., MARNI, W.,
KOMBI, M., & ABDULLAH, M. T. (2016). Biodiversity assessment and updated
checklist of faunal diversity in Bako National Park, Sarawak, Malaysian
Borneo. Journal of Sustainability Science and Management, 11(1), 53-72.

Oruonye, E. D., & Ahmed, M. Y. (2017). Assessment of environmental effect of
abandoned uranium mine site in Mika village of Taraba State Nigeria. International
Journal of Geography and Geology, 6(4), 70-78.

Salafsky, N., Butchart, S. H., Salzer, D., Stattersfield, A. J., Neugarten, R., Hilton-
Taylor, C., ... & Wilkie, D. (2009). Pragmatism and practice in classifying threats: reply
to Balmford et al. Conservation Biology, 23(2), 488-493.

3897



[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]

[25]

[26]
[27]
[28]

[29]

[30]

[31]

[32]

Assessing The Threats Of Gashaka Gumti National Park In Conservation Biodiversity

Hong, C. W., & Chan, N. W. (2010). The potentials, threats and challenges in
sustainable development of Penang National Park. Malaysian Journal of Environmental
Management, 11(2), 95-109.

Salafsky, N., Butchart, S. H., Salzer, D., Stattersfield, A. J., Neugarten, R., Hilton-
Taylor, C., & Wilkie, D. (2009). Pragmatism and practice in classifying threats: reply to
Balmford et al. Conservation Biology, 23(2), 488-493.

Schulze, Christian & Waltert, Matthias & Kessler, P.J.A. & Pitopang, Ramadanil &
Saleh, Shahabuddin & Veddeler, & Leuschner, Christoph & Mduhlenberg, & Gradstein,
S. & Steffan-Dewenter, Ingolf & Tscharntke, Teja. (2004). Biodiversity indicator
groups of tropical land-use systems: Comparing plants, birds, and insects. Ecological
Applications. 14. 1321-1333. 10.1890/02-5409.

Green, E. J., Buchanan, G. M., Butchart, S. H., Chandler, G. M., Burgess, N. D., Hill,
S. L., & Gregory, R. D. (2019). Relating characteristics of global biodiversity targets to
reported progress. Conservation Biology, 33(6), 1360-1369.

Silk, M. J., Crowley, S. L., Woodhead, A. J., & Nuno, A. (2018). Considering
connections between Hollywood and biodiversity conservation. Conservation
Biology, 32(3), 597-606.

Ottosson, E., Nordén, J., Dahlberg, A., Edman, M., Jonsson, M., Larsson, K. H., &
Ovaskainen, O. (2014). Species associations during the succession of wood-inhabiting
fungal communities. Fungal Ecology, 11, 17-28.

Challender, D. W., & MacMillan, D. C. (2014). Poaching is more than an enforcement
problem. Conservation Letters, 7(5), 484-494.

Blevins, K. R., & Edwards, T. D. (2009). Wildlife crime. 21st century criminology,
557-563.

Wilson-Wade, 2010 Echelle, A. A., de Lourdes Lozano Vilano, M., Baker, S., Wilson,
W. D., Echelle, A. F., Garrett, G. P., & Edwards, R. J. (2013). Conservation genetics of
Gambusia krumholzi (Teleostei: Poeciliidae) with assessment of the species status of G.
clarkhubbsi and hybridization with G. speciosa. Copeia, 2013(1), 72-79.

Obour, R., Domokana, S., Ankomah, P., & Larson, T. (2019). Accessibility to
elephants as tourism flagship species: the case of Mole National Park. African Journal
of Hospitality and Tourism Management, 1(1), 18-32.

Musgrave, R. S., Parker, S., & Wolok, M. (1993). The status of poaching in the United
States are we protecting our wildlife? Natural Resources Journal, 977-1014.
Secretariat, G. T. I. (2012). Global Tiger Recovery Program Implementation
Report. The World Bank, Washington, DC.

Duckworth et al., 2008; Moore, D., McCabe, G., Duckworth, W., & Alwan, L. (2008).
The practice of business statistics.

Sha, S., Xu, B., Wang, X., Zhang, Y., Wang, H., Kong, X., & Wu, K. (2013). The
biodiversity and composition of the dominant fecal microbiota in patients with
inflammatory bowel disease. Diagnostic microbiology and infectious disease, 75(3),
245-251.

Steinmetz, R., & Garshelis, D. L. (2008). Distinguishing Asiatic black bears and sun
bears by claw marks on climbed trees. The Journal of Wildlife Management, 72(3),
814-821.

Wei, N., Quarterman, J., & Jin, Y. S. (2013). Marine macroalgae: an untapped resource
for producing fuels and chemicals. Trends in biotechnology, 31(2), 70-77.

Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G., Carpenter, S. R., ... &
Helkowski, J. H. (2005). Global consequences of land use. Science, 309(5734), 570-
574.

3898



[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]
[47]

[48]

[49]

Kanati Madaki, Tonga AK Noweg, Wong Swee Kiong, Isaac John Umaru

Turner, I. M., Tan, H. T. W., Wee, Y. C,, Ibrahim, A. B., Chew, P. T., & Corlett, R. T.
(1994). A study of plant species extinction in Singapore: lessons for the conservation of
tropical biodiversity. Conservation Biology, 8(3), 705-712.

Vitousek, P. M., Aber, J. D., Howarth, R. W., Likens, G. E., Matson, P. A., Schindler,
D. W, ... & Tilman, D. G. (1997). Human alteration of the global nitrogen cycle:
sources and consequences. Ecological applications, 7(3), 737-750.

Sala, O. E., Chapin, F. S., Armesto, J. J., Berlow, E., Bloomfield, J., Dirzo, R., & Wall,
D. H. (2000). Global biodiversity scenarios for the year 2100. Science, 287(5459),
1770-1774.

Soulé, M. E., Mackey, B. G., Recher, H. F., Williams, J. E., Woinarski, J. C. Z,,
Driscoll, D., ... & Jones, M. E. (2004). The role of connectivity in Australian
conservation. Pacific Conservation Biology, 10(4), 266-279.

Shurin, J. B., Winder, M., Adrian, R., Keller, W., Matthews, B., Paterson, A. M., &
Yan, N. D. (2010). Environmental stability and lake zooplankton diversity—contrasting
effects of chemical and thermal variability. Ecology Letters, 13(4), 453-463.

Ritter, C. D., McCrate, G., Nilsson, R. H., Fearnside, P. M., Palme, U., & Antonelli, A.
(2017). Environmental impact assessment in Brazilian Amazonia: Challenges and
prospects to assess biodiversity. Biological Conservation, 206, 161-168.

Wade, A. A., & Theobald, D. M. (2010). Residential development encroachment on US
protected areas. Conservation Biology, 24(1), 151-161.

Werling, B. P., Dickson, T. L., Isaacs, R., Gaines, H., Gratton, C., Gross, K. L., &
Landis, D. A. (2014). Perennial grasslands enhance biodiversity and multiple
ecosystem services in bioenergy landscapes. Proceedings of the National Academy of
Sciences, 111(4), 1652-1657.

Machovina, B., Feeley, K. J., & Ripple, W. J. (2015). Biodiversity conservation: The
key is reducing meat consumption. Science of the Total Environment, 536, 419-431.
Steffen et al., 2015 Allan, E., Manning, P., Alt, F., Binkenstein, J., Blaser, S., Bllthgen,
N., & Fischer, M. (2015). Land use intensification alters ecosystem multifunctionality
via loss of biodiversity and changes to functional composition. Ecology letters, 18(8),
834-843.

Macedo et al., 2012; Meduna, A. J., Ogunjinmi, A. A., & Onadeko, S. A. (2009).
Biodiversity conservation problems and their implications on ecotourism in Kainji Lake
National Park, Nigeria. Journal of Sustainable Development in Africa, 10(4), 59-73.
Mayaux, P., Pekel, J. F., Desclée, B., Donnay, F., Lupi, A., Achard, F., & Belward, A.
(2013). State and evolution of the African rainforests between 1990 and
2010. Philosophical ~ Transactions of the Royal Society B: Biological
Sciences, 368(1625), 20120300.

Carrasco, L. R., Nghiem, T. P. L., Sunderland, T., & Koh, L. P. (2014). Economic
valuation of ecosystem services fails to capture biodiversity value of tropical
forests. Biological Conservation, 178, 163-170.

Kramer, R., van Schaik, C., & Johnson, J. (Eds.). (1997). Last stand: protected areas
and the defense of tropical biodiversity. Oxford University Press.

Meyfroidt, P., & Lambin, E. F. (2011). Global forest transition: prospects for an end to
deforestation. Annual review of environment and resources, 36.

Plieninger et al., 2016 Torralba, M., Fagerholm, N., Burgess, P. J., Moreno, G., &
Plieninger, T. (2016). Do European agroforestry systems enhance biodiversity and
ecosystem services? A meta-analysis. Agriculture, ecosystems & environment, 230,
150-161.

Ehrlich, P., & Ehrlich, A. (1981). Extinction: the causes and consequences of the
disappearance of species.

3899



[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

Assessing The Threats Of Gashaka Gumti National Park In Conservation Biodiversity

Gashaw, T. (2015). Threats of bale mountains National Park and solutions,
Ethiopia. Journal of Physical Science and Environmental Studies, 1(2), 10-16.

Fifanou, V. G., Ousmane, C., Gauthier, B., & Brice, S. (2011). Traditional agroforestry
systems and biodiversity conservation in Benin (West Africa). Agroforestry
systems, 82(1), 1-13.

Tabarelli, M., Aguiar, A. V., Ribeiro, M. C., Metzger, J. P., & Peres, C. A. (2010).
Prospects for biodiversity conservation in the Atlantic Forest: lessons from aging
human-modified landscapes. Biological Conservation, 143(10), 2328-23400FWE et
al., 2014.

Stephens, S. S., & Wagner, M. R. (2007). Forest plantations and biodiversity: a fresh
perspective. Journal of Forestry, 105(6), 307-313.

Vial, F. (2010). Conservation science for common ground: developing the necessary
tools to manage livestock grazing pressure in Bale Mountains National Park,
Ethiopia (Doctoral dissertation, University of Glasgow).

Mesele et al., 2008 Tabarelli, M., Aguiar, A. V., Ribeiro, M. C., Metzger, J. P., &
Peres, C. A. (2010). Prospects for biodiversity conservation in the Atlantic Forest:
lessons from aging human-modified landscapes. Biological Conservation, 143(10),
2328-2340.

Gashaw, T. (2015). Threats of bale mountains National Park and solutions,
Ethiopia. Journal of Physical Science and Environmental Studies, 1(2), 10-16.

Jacobs and Schloeder, 2001; Jacobs, M. J., & Schloeder, C. A. (2001). Impacts of
conflict on biodiversity and protected areas in Ethiopia. Washington, DC: Biodiversity
Support Program.

Jacobs and Schloeder, 2001; Jacobs, M. J., & Schloeder, C. A. (2001). Impacts of
conflict on biodiversity and protected areas in Ethiopia. Washington, DC: Biodiversity
Support Program.

Farm Africa, 2008; Jarvis, D. I., & Hodgkin, T. (2008). The maintenance of crop
genetic diversity on farm: supporting the convention on biological diversity's
programme of work on agricultural biodiversity. Biodiversity, 9(1-2), 23-28.

Gashaw, T. (2015). Threats of bale mountains National Park and solutions,
Ethiopia. Journal of Physical Science and Environmental Studies, 1(2), 10-16.

Hong, C. W., & Chan, N. W. (2010). The potentials, threats and challenges in
sustainable development of Penang National Park. Malaysian Journal of Environmental
Management, 11(2), 95-109.

Aliyu, A. A., Bello, M. U., Kasim, R., & Martin, D. (2014). Positivist and non-
positivist paradigm in social science research: Conflicting paradigms or perfect
partners. J. Mgmt. & Sustainability, 4, 79.

Gatti et al., 2015). Gatti, R. C., Castaldi, S., Lindsell, J. A., Coomes, D. A., Marchetti,
M., Maesano, M., & Valentini, R. (2015). The impact of selective logging and
clearcutting on forest structure, tree diversity and above-ground biomass of African
tropical forests. Ecological research, 30(1), 119-132.

Van Schaik et al., 1997 Burkart, J. M., Van Schaik, C., & Griesser, M. (2017). Looking
for unity in diversity: human cooperative childcare in comparative
perspective. Proceedings of the Royal Society B: Biological Sciences, 284(1869),
20171184.

Aliyu, A. A, Bello, M. U., Kasim, R., & Martin, D. (2014). Positivist and non-
positivist paradigm in social science research: Conflicting paradigms or perfect
partners. J. Mgmt. & Sustainability, 4, 79.

vender et al., 2011 Telfer, A. C., Young, M. R., Quinn, J., Perez, K., Sobel, C. N.,
Sones, J. E., ... & deWaard, J. R. (2015). Biodiversity inventories in high gear: DNA

3900



[67]

[68]

[69]

[70]

[71]

[72]
[73]

[74]

[75]

[76]
[77]

[78]

[79]

Kanati Madaki, Tonga AK Noweg, Wong Swee Kiong, Isaac John Umaru

barcoding facilitates a rapid biotic survey of a temperate nature reserve. Biodiversity
data journal, (3).

Johns, J., P. Barreto, and C. Uhl. 1996. Logging damage in planned and unplanned
logging operations and its implications for sustainable timber production in the eastern
Amazon. Forest Ecology and Management 89:59-77.

Lambert, W. J., Levin, P. S., & Berman, J. (1992). Changes in the structure of a New
England (USA) kelp bed: the effects of an introduced species?. Marine ecology
progress series. Oldendorf, 88(2), 303-3070choa, 2000.

White, G. A., Gardner, J. C., & Cook, C. G. (1994). Biodiversity for industrial crop
development in the United States. Industrial Crops and Products, 2(4), 259-272.

White and Tutin, C. E., Ancrenaz, M., Paredes, J., Vacher-Vallas, M., Vidal, C.,
Goossens, B., & Jamart, A. (2001). Conservation biology framework for the release of
wild-born orphaned chimpanzees into the Conkouati Reserve, Congo. Conservation
Biology, 15(5), 1247-1257.

Gatti et al., (2015). Gatti, R. C., Castaldi, S., Lindsell, J. A., Coomes, D. A., Marchetti,
M., Maesano, M., & Valentini, R. (2015). The impact of selective logging and
clearcutting on forest structure, tree diversity and above-ground biomass of African
tropical forests. Ecological research, 30(1), 119-132.

Ayodele, J. T., & Abubakkar, M. B. (2001). Trace metal levels in Tiga Lake, Kano,
Nigeria. Tropical Environmental Resources, 3, 230-237.

Jinping, S., Guohua, W., & Desheng, L. (2010). Sensitivity of MIMO STAP radar with
waveform diversity. Chinese Journal of Aeronautics, 23(5), 549-555.

Ugochukwu, C. N., & Ertel, J. (2008). Negative impacts of oil exploration on
biodiversity management in the Niger De area of Nigeria. Impact assessment and
project appraisal, 26(2), 139-147.

Kerlinger, F. N. (1973). Foundations of behavioral research: Educational,
psychological and sociological inquiry. Holt Rinehart and Winston.

Nassiuma, D. K. (2000). Survey sampling. Theory and methods, 10(1), 59-63.

Bryman, A., & Cramer, D. (2006). Quantitative data analysis for the social scientist
with SPSS 15 & 16.

Cooper, D. R., & Schindler, P. S. (2011). Qualitative research. Business research
methods, 4(1), 160-182.

Saunders et al., (2007) Fahrig, L., Arroyo-Rodriguez, V., Bennett, J. R., Boucher-
Lalonde, V., Cazetta, E., Currie, D. J., ... & Watling, J. I. (2019). Is habitat
fragmentation bad for biodiversity? Biological Conservation, 230, 179-186.

3901



