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Abstract

This study was conducted to evaluate the most studied class among Fish, Amphibians, Reptiles, Birds
and Mammals in Nigeria. Data were obtained from the Web of Science core collection from 1970-2020
with the inclusion of each class (“Fish” “Amphibians”, “Reptiles” “Birds” and “Mammals”) and
country (“Nigeria”) as the search terms. The most studied class, fields within each class (Web of Science
subject categories), most cited article and author, and affiliation with most publication were identified
and used to reveal the most studied class in Nigeria. The results show that the class Fish with a total
536 publications, is the leading research focuses, most studied and had the highest number of
publications, followed by Birds (214), then Mammals (52), Amphibians (30) and Reptiles (25) which is
the least studied and with the least number of publications. It can be concluded that research on Fish
remained the hotspot, whereas there is a paucity of data and research on Reptiles. Attention should be
given to the least studied classes i.e. Amphibians and Reptiles so as to achieve a balance across the
vertebrate classes.
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INTRODUCTION

Globally, growing evidence from long-term research suggested decline in vertebrate
populations which are attributed to factors such as habitat loss, disease, climate change, over-
exploitation, pollution e.t.c. (Ayodeji & Kilishi, 2019; Reading et al., 2010). In Nigeria several
vertebrate studies e.g. Fish (Abalaka et al., 2020; Adeogun et al.; Ibor et al., 2020; Ude et al.;
Usese et al., 2020), Amphibians (Asiyanbi, Arhin, & Isyaku, 2017; Nneji et al.; Suleiman et al.,
2017), Reptiles (Eniang et al., 2020; Nneji et al., 2019; Rabiu, 2019; Sowunmi et al., 2017), Birds
(Agaldo, 2020; Bada & Omotoriogun, 2019; Kret et al., 2018; Muhammad, Ramli, & Then, 2018;
Muhammad, Then, & Ramli, 2018; Nwaogu et al., 2020), and Mammals (Kamani et al., 2018;
Omotoriogun et al., 2019; Suleiman et al., 2020) have been conducted. But no attempt has been
made to investigate the current state of vertebrate studies in Nigeria. This is particularly
important and will help in identifying which class or areas/subject within class, that needs
attention or exploration because of data scarcity. Likewise, to determine the availability of
useful data when conserving vertebrates (Luiselli ef al., 2019).

Web of Science is an online subscription-based scientific global citation database for many
different academic disciplines. It is also one the largest and most reputable global citation
databases. This study was conducted to determine how much vertebrate studies are available
in Nigeria through surveying published literature in the Web of Science database (Clarivate
Analytics, Philadelphia, PA, USA; http:/ /wok.mimas.ac.uk) over the last five decades. The
goal is to find out which of these classes (Fish, Amphibians, Reptiles, Birds and Mammals) is
the most studied and had the highest number of publications in Nigeria. Secondly, within
each class, which field of study is given the most attention and had the highest number of
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published papers in Nigeria. Similarly, which author and affiliation in Nigeria are the most
cited and has the most publication respectively. And lastly to provide suggestions and
recommendations that will at the end balance research focuses across vertebrates in Nigeria.

MATERIALS AND METHOD

Articles from 1970 to 2020 were searched from the Web of Science Core Collection using the
search term “Fish”. Articles referring to Fish were assessed by the trend of publication output.
The search results were then refined using the keyword “Nigeria”. Inclusion of the country’s
name as a search term will sort out papers publish in Nigeria or where Nigeria is mentioned.
Therefore, the output was then refined, analysed, and sorted by countries. The most studied
class, fields within class (Web of Science subject categories), most cited articles and
proceedings, most cited author and affiliation with highest number of publications were
identified. These same procedures were repeated for each class i.e. “ Amphibians”, “Reptiles”,
“Birds” and “Mammals”. The records were exported to Microsoft office Excel.

RESULTS

Of the 397, 767 global research on Fish, 536(0.14%) were conducted in Nigeria. Whereas
214(0.15%) of 140, 946, 52(0.04%) of 128, 732, 30(0.16 %) of 18, 751 and 25(0.16%) of 15, 275 were
conducted on Birds, Mammals, Amphibians and Reptiles respectively. In Nigeria, class fish is
the most studied and had the highest number of publications, followed by Birds, then
Mammals, Amphibians and Reptiles which is the least studied and had the least number of
publications. On the other hand, Amphibians (16%) and Reptiles (16%) had higher
percentages on a global scale, follow by Birds (15%), Fish (14%) and the least being Mammals
(0.04%). Within each class, these publications were spread across various Web of Science
subject categories (Appendix 1). However, the three most studied Web of Science subject
categories and with the highest number of publications for each class is presented in figure 1.
The top 10 most productive Web of Science subject categories for each of the class is presented
in Table 1. Similarly, the most cited authors and affiliation with most number of published
articles across the various classes are shown in figures 2 and 3 respectively. Appendix 2 shows
the three most productive and cited papers for each class.
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Figure 1: The three most studied fields (Web of Science Subject categories) and had the highest number of
publications across classes in Nigeria
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Figure 3: Five most cited authors for each studied class in Nigeria
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Table 1: Top ten Web of Science subject categories for each of the classes in Nigeria

Fish Birds Mammal Amphibia Reptiles
s ns
Category T % | Category T % | Category T % | Category T % | Category T %
P P P P P
ENVIRON 1 2 | VETERIN 6 2 |ECOLOG 1 3 |ZOOLOG 1 4 |ECOLOG 1 4
MENTAL 2 2. | ARY 2 9.|Y 7 2.|Y 3 3.1Y 1 4
SCIENCES 2 8 | SCIENCES 1 7 3
MARINE 6 1 |ORNITHO 3 1 |ZOOLOG 1 2 |ECOLOGY 1 3 |ZOOLOG 9 3
FRESHWA 2 1. | LOGY 3 5 |Y 4 6. 0 3.1Y 6
TER 6 5 9 3
BIOLOGY
FOOD 5 1 | AGRICUL 2 1 | PARASIT 5 9. | PARASIT 7 2 |BIOLOG 2 8
SCIENCE 4 0. | TURE 6 1. | OLOGY 6 | OLOGY 3.1Y
TECHNOL 1 | DAIRY 7 3
OGY AND
ANIMAL
SCIENCE
FISHERIES 4 9. | ECOLOGY 1 8 |ENVIRO 4 7. |BIOLOGY 3 1 |PARASIT 2 8
9 1 7 NMENT 7 0 | OLOGY
AL
SCIENCE
S
BIOTECH 4 8. | AGRICUL 1 5 |INFECTI 4 7. | AGRICUL 1 3. |BIODIVE 1 4
NOLOGY 7 8 | TURE 1 2 |O0Us 7 | TURE 3 | RSITY
APPLIED MULTIDIS DISEASE MULTIDIS CONSER
MICROBI CIPLINAR S CIPLINAR VATION
OLOGY Y Y
TOXICOL 4 7. |INFECTIO 1 5. | TROPIC 4 7. |BIODIVER 1 3. |ENVIRO 1 4
OGY 1 7 |USs 1 2 | AL 7 | SITY 3 | NMENT
DISEASES MEDICI CONSERV AL
NE ATION SCIENCE
S
BIOLOGY 3 6. |BIOLOGY 1 4. |BIODIVE 3 5 |ENVIRON 1 3.|EVOLUT 1 4
7 9 0 7 | RSITY 8 | MENTAL 3 | IONARY
CONSER SCIENCES BIOLOG
VATION Y
MULTIDIS 3 6 | VIROLOG 1 4. |BIOLOG 3 5 |EVOLUTI 1 3. |GENETI 1 4
CIPLINAR 2 Y 0 7 1Y 8 | ONARY 3 | CS
Y BIOLOGY HEREDI
SCIENCES TY
PUBLIC 3 5 | AGRONO 9 4. | MICROBI 3 5 |GENETICS 1 3. |MARINE 1 4
ENVIRON 1 8 | MY 2 | OLOGY 8 | HEREDIT 3 | FRESHW
MENTAL Y ATER
OCCUPAT BIOLOG
IONAL Y
HEALTH
AGRICUL 2 3. | BIOTECH 8 3. | VETERIN 3 5. | MARINE 1 3. |PSYCHI 1 4
TURE 1 9 | NOLOGY 8 | ARY 8 | FRESHWA 3 | ATRY
MULTIDIS APPLIED SCIENCE TER
CIPLINAR MICROBI S BIOLOGY
Y OLOGY

TP:Total number of published articles articles

DISCUSSION

Quite a number of vertebrate studies have been conducted in Nigeria with some classesgiven
more attention over the others. The findings of this study confirm the class Fish with 536
publication as the hotspot and top most studied during the 50 years period in Nigeria. Follow
by Birds (214), and Mammals (52) while classes Amphibians (30) and Reptiles (25) as the least
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studied, with lower number of publications in Nigeria. The scantiness of studies and
publication in the least studied classes could be linked to low expertise and local research
capacity. Although, there is paucity of study for the classes Amphibians (16%) and Reptiles
(16%) in Nigeria, but on a global scale, they had the highest percentages with Mammals
(0.04%) being the least, revealing the fact that Amphibians and Reptiles are least studied
globally.

Within the Web of Science subject categories, Environmental Sciences (122, 22.8%) had the
highest number of publications in the class Fish, whereas Veterinary Sciences (62, 29.1%),
Ecology (17, 32.7%), Zoology (13, 43.3%) and Ecology (11, 44%) are the top most leading Web
of Science subject categories in terms of number of publications for the class Birds,
Amphibians, Reptiles and Mammals respectively. On the other hand, Veterinary Sciences (1,
3.3%) was the least studied field in the class Amphibians. Within the Web of Science Subject
categories, Biology, Ecology and Zoology appeared across all the classes. More interestingly,
Ecology and Zoology appeared both in class Mammals, Amphibians and Reptiles as the top
leading fields while Parasitology appearing in Mammals and Amphibians. Other fields of
study such as Agriculture Dairy and Animal Science was the third leading field with high
number of published journals in Birds (26, 11.7%), but having the least number of publications
in the classes Fish (5, 0.9%) and Mammals (1, 1.9%). Similarly, Marine Freshwater Biology
becoming second top field with high number of publications in Fish (62, 11.6%) but appearing
the least in class Mammals (1, 1.9%), Amphibians (1, 3.3%) and Reptiles (1, 4%).

The number of citations for a publication is an important indicator in assessing the impact of
a published article. In this study, older publications correlated with higher number of citations
(Appendix 2). Similarly, older affiliations/Universities are the ones with higher number of
publications. For example, University of Ibadan is one of the oldest University in Nigeria, the
University was among the top leading institutions or affiliations (figure 3). It had the highest
number of publications for the class Fish (72) and Birds (36). Both classes had relatively
balanced number of published articles across the classes, whereas class Amphibians, Reptiles
and Mammals had one sided distribution. Rivers State University of Science and Technology
was the top leading institution for the class Amphibians (11), Reptiles (15), and Mammals (15).
FIZV (4, 3, 5) and University of Uyo (4, 5, 8) appeared in the class Amphibians, Reptiles and
Mammals respectively. Other Affiliations such as APLORI, CNRS and University of St
Andrews appeared once, though with high number of publications.

Adeogun AO (20), and Cresswell W (15) are the topmost cited authors for the class Fish and
Birds respectively. Akani GC (10, 14, 15) and Luiselli L. (10, 14, 15) are the topmost cited for
the class Amphibians, Reptiles and Mammals respectively and had a corresponding number
of citations across the three classes. Similarly, the Author Eniang EA appeared in multiple
classes i.e Amphibians, Reptiles, Mammals and had the following number of citations 5, 5, 10
respectively. Other authors such as Abdu PA, Tongo I, Aisien SO, Adeola AC and Petrozzi F
appeared in only one class each. During the search, few authors that have worked and
published a paper with multiple classes were found to be appearing multiples times in
different search results. For example, Reading et al. (2010) worked on Snakes (Reptiles) but it
appeared in all search results in the five classes (i.e. Fish, Birds, Amphibians and Mammals)
simply because class names were mentioned in the article. This was taken care of by removing
the article in the various search results. Therefore, cases like this do not wrongly add to
publication number.

The findings of this work do not provide the exact number of publications across classes but
rather an index. This is because the study is limited to vertebrate studies published and
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available only on the Web of Science database. There are many more vertebrate studies and
publications that are not included on the Web of Science database, possibly due to non-
indexing, low impact or non-established sources (grey literature). More so, majority of the
studies conducted in Nigeria are many at times published in local and traditional journals that
are rarely online and non-indexed. This may downplay the strength and impact of many
studies conducted in Nigeria as compare to other develop countries. There could be a
correlation between most cited Authors and Affiliation with higher number of publications
although this was not tested in the study. Conclusively, despite the great the number of
studies and publications on vertebrate, a lots needs to be done especially on Reptiles and
Amphibians in Nigeria

RECOMMENDATION

There is a need for increased study of Amphibians and Reptiles in Nigeria as well as globally.
Therefore, Nigerian academics and researchers should pay attention to vertebrate studies
especially the class Amphibians and Reptiles. Likewise, while focusing on good quality
vertebrate studies, they should also target peer reviewed journals for their publications. There
is also a need for continued training of Nigerian academics/researchers after their PhD study
to better improve their research capacity. Research institutes and Universities should also be
fully equipped with research tools and equipment that will enhance vertebrate research and
other Taxa. More research should be encouraged and carried out especially for the least
studied class.

REFERENCES

Abalaka, S. E., Enem, S. I, Idoko, I. S, Sani, N. A,, Tenuche, O. Z., Ejeh, S. A. & Sambo, W. K.
(2020). Heavy Metals Bioaccumulation and Health Risks with Associated
Histopathological Changes in Clarias gariepinus from the Kado Fish Market, Abuja,
Nigeria. Journal of Health and Pollution, 10(26).

Adeogun, A. O, Ibor, O. R., Khan, E. A., Chukwuka, A. V., Omogbemi, E. D. & Arukwe, A.
(2020). Detection and occurrence of microplastics in the stomach of commercial fish
species from a municipal water supply lake in southwestern Nigeria. Environmental
Science and Pollution Research. doi: 10.1007/s11356-020-09031-5

Agaldo, J. A. (2020). Ecology of Lantana camara: An invasive plant species in Amurum Forest
Reserve, Jos Plateau, Central Nigeria. African Journal of Ecology, 58(2), 291-298. doi:
10.1111/aje.12698

Asiyanbi, A. P., Arhin, A. A. & Isyaku, U. (2017). REDD plus in West Africa: Politics of Design
and Implementation in Ghana and Nigeria. Forests, 8(3). doi: 10.3390/£8030078

Ayodeji, A. O. & Kilishi, H. S. (2019). Avifauna Species Diversity and Abundance in Kainji
Lake National Park, Niger State, Nigeria. Journal of Wildlife and Biodiversity, 3(4), 16-26.
doi: 10.22120/jwb.2019.104859.1058

Bada, A. A. & Omotoriogun, T. C. (2019). Incidence of heavy metals in feathers of birds in a
human-impacted forest, south-west Nigeria. African Journal of Ecology, 57(4), 599-603.
doi: 10.1111/aje.12635

Eniang, E. A., Akani, G. C,, Dendji, D., Fa, J. E. & Luiselli, L. (2020). People's perceptions of
crocodiles in Nigeria. Herpetological Journal, 30(2), 112-116. doi: 10.33256/hj30.2.112116

Ibor, O. R., Andem, A. B, Eni, G., Arong, G. A., Adeougn, A. O. & Arukwe, A. (2020).
Contaminant levels and endocrine disruptive effects in Clarias gariepinus exposed to
simulated leachate from a solid waste dumpsite in Calabar, Nigeria. Aquatic Toxicology,
219. doi: 10.1016/j.aquatox.2019.105375

Muhammad S. 1., DUJOPAS 8 (1a): 131-138, 2022 136



Current Trend of Vertebrate studies in Nigeria

Kamani, J., Harrus, S., Nachum-Biala, Y., Gutierrez, R., Mumcuoglu, K. Y. & Baneth, G. (2018).
Prevalence of Hepatozoon and Sarcocystis spp. in rodents and their ectoparasites in
Nigeria. Acta Tropica, 187, 124-128. doi: 10.1016/j.actatropica.2018.07.028

Kret, E., Rabeil, T., Muhammad, S. 1., Shiiwua, M., Hall, P., Arkumarev, V., ... Nikolov, S. C.
(2018). First Documented Case of The Killing of An Egyptian Vulture (Neophron
Percnopterus) For Belief-Based Practices In Western Africa. Vie Et Milieu-Life and
Environment, 68(1), 45-50.

Luiselli, L., Dendi, D., Eniang, E. A., Fakae, B. B., Akani, G. C. & Fa, J. E. (2019). State of
knowledge of research in the Guinean forests of West Africa region. Acta Oecologica-
International Journal of Ecology, 94, 3-11. doi: 10.1016/j.actao.2017.08.006

Muhammad, S. I, Ramli, R. & Then, A. Y. (2018). Seasonality, habitat type and locality
influenced bird assemblage structure in Nigeria. Ostrich, 89(3), 221-231. doi:
10.2989/00306525.2018.1425927

Muhammad, S. I, Then, A. Y. & Ramli, R. (2018). Spatial and seasonal use of habitat by birds
in northern Nigeria. Bird Study, 65(4), 484-494. doi: 10.1080/00063657.2018.1557104

Nneji, L. M., Adeola, A. C,, Yan, F., Okeyoyin, A. O., Oladipo, O. C,, Saidu, Y., . . . Che, J.
(2019). Genetic variation and cryptic lineage diversity of the Nigerian red-headed rock
agama Agama agama associate with eco-geographic zones. Current Zoology, 65(6), 713-
724. doi: 10.1093/cz/ z0z002

Nneji, L. M., Salako, G., Oladipo, S. O., Ayoola, A. O., Onadeko, A. B., Adedeji, B. E., . . .
Adeola, A. C. (2020) Species Distribution Modelling predicts habitat suitability and
reduction of suitable habitat under future climatic scenario for Sclerophrys perreti: A
critically endangered Nigerian endemic toad. African Journal of Ecology. doi:
10.1111/aje.12713

Nwaogu, C.J., Galema, A., Cresswell, W., Dietz, M. W. & Tieleman, B. I. (2020). A fruit diet
rather than invertebrate diet maintains a robust innate immunity in an omnivorous
tropical songbird. Journal of Animal Ecology, 89(3), 867-883. doi: 10.1111/1365-
2656.13152

Omotoriogun, T. C.,, Tende, T., Adeiza, Z. O., Onoja, J. D., Karau, S., Mwansat, G. S, .. . Manu,
S. A. (2019). Large mammals and wetland utilisation: A case study in Yankari Game
Reserve, Nigeria. African Journal of Ecology, 57(4), 604-609. doi: 10.1111/aje.12638

Rabiu, S. (2019). Dietary resource partitioning among age-sex classes of Agama agama
(Squamata: Agamidae) assessed by fecal pellet analysis. Phyllomedusa, 18(1), 63-75. doi:
10.11606/issn.2316-9079.v18i1p63-75

Reading, C.]., Luiselli, L. M., Akani, G. C., Bonnet, X., Amori, G., Ballouard, ]. M., . . . Rugiero,
L. (2010). Are snake populations in widespread decline? Biology Letters, 6(6), 777-780.
doi: 10.1098 /rsbl.2010.0373

Sowunmi, A., Akano, K., Ntadom, G., Ayede, A. I, Ibironke, F. O., Aderoyeje, T., . . . Happi,
C. T. (2017). Therapeutic efficacy and effects of artemisinin-based combination
treatments on uncomplicated Plasmodium falciparum malaria -associated anaemia in
Nigerian children during seven years of adoption as first-line treatments. Infectious
Diseases of Poverty, 6. doi: 10.1186/s40249-016-0217-7

Suleiman, M. A., Kwaga, J. K. P., Okubanjo, O. O., Abarshi, M. M., & Kia, G. S. N. (2020).
Molecular study of rabies virus in slaughtered dogs in Billiri and Kaltungo local
government areas of Gombe state, Nigeria. Acta Tropica, 207. doi:
10.1016/j.actatropica.2020.105461

Suleiman, M. S., Wasonga, V. O., Mbau, ]. S., Suleiman, A., & Elhadi, Y. A. (2017). Non-timber
forest products and their contribution to households income around Falgore Game
Reserve in Kano, Nigeria. Ecological Processes, 6. doi: 10.1186/s13717-017-0090-8

Ude, G. N, Igwe, D. O., Brown, C., Jackson, M., Bangural, A., Ozokonkwo-Alor, O., . .. Das,
A. DNA barcoding for identification of fish species from freshwater in Enugu and

Muhammad S. 1., DUJOPAS 8 (1a): 131-138, 2022 137



Current Trend of Vertebrate studies in Nigeria

Anambra States of Nigeria. Conservation Genetics Resources. doi: 10.1007/s12686-020-

01155-7
Usese, A. I, Chukwu, L. O, Naidu, R, Islam, S, & Rahman, M. M. (2020). Arsenic

fractionation in sediments and speciation in muscles of fish, Chrysichthys
nigrodigitatus from a contaminated tropical Lagoon, Nigeria. Chemosphere, 256. doi:

10.1016/j.chemosphere.2020.127134

Muhammad S. 1., DUJOPAS 8 (1a): 131-138, 2022 138



