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ABSTRACT
Ferns are integral component of tropical forest, providing different ecosystem services, yet the spatial distribution and diversity of Adiantum capillus-veneris L. and Diplazium esculentum (Retz.) Sw have not been documented in Erokut Camp of the Cross River National Park. Ten (10 × 10 m2) plots were established for the study. The study adopted a non-random preferential sampling method where all fern species encountered in each plot were collected, identified, and documented. Collected ferns were identified using taxonomic flora, literatures and experts in the field of Taxonomy, while conservation status of each identified fern species was assessed from recent IUCN 2023 red list website. Voucher specimens were deposited in the Herbarium of University of Cross River State (UNICROSS), Calabar. Individuals of the two species were mapped out using a Global Positioning System (GPS) device. Queries by attribute and location were generated to using the map and coordinates of the study area to test the genuineness of the data obtained. A total of two hundred and thirty four (234) individuals of the two species were sampled in the study area with A. capillus-veneris L. having the highest individuals compared to D. esculentum. The study has therefore shown the application of GIS-based mapping in illustrating the locations of species which aids in conservation and resource management decisions.
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1.	INTRODUCTION
Ferns are seedless vascular plants with body structures differentiated into roots, stems, fronds, and pinnae. Their inability to produce flowers, seeds, and fruits (Cryptogamic) makes them different from higher plants (Egbe et al., 2025a; Bassey et al., 2024; Asikiye et al., 2023). Some ferns are perennial, annual, terrestrials, aquatics, or epiphytic.  Ferns are among the most prominent and abundant groups of plants that constitute an indispensable part of the natural habitats and flora of tropical forests (Egbe et al., 2025b).  Their diversity, richness, and distribution in tropical parts of the world including Nigeria, are attributed to factors such as seasonality, soil condition, habitat, elevation, rainfall, temperature, and anthropogenic activities (Bassey et al. 2023; Akomolafe and Sulaimon, 2018). Worldwide, there exist about 11,916 taxa with 337 genera, 51 families, 14 orders, and two classes of ferns, out of which about 2,865 species are epiphytic (PPG-I, 2016). Species richness is a fundamental measure of community and regional diversity and underlies many ecological models that are analyzed by a number of species recorded in the samples (Egbe et al., 2025b; Bassey et al., 2023). 
Species mapping along temporal and spatial gradients is useful in understanding the concepts of speciation, threats, survivorship, dispersal and availability and utilization of resource materials. It has also been employed in predictive modeling of species declines and increases (Egbe and Edoki, 2019). Species mapping has found wide usage in forestry practice as the conservation of wildlings and the exploitation of mature timbers are dependent in part on accurate species location and abundance (Egbe and Edoki, 2019).  In spite of the huge significance species mapping plays in conservation forestry and climate change modulator, almost all phyto-diversity data in Africa and majority in the developed countries do not contain elements of distribution and abundance in relation to spatial orientation. This had made mobilization of phyto-diversity data and more importantly assessment of extent of threats all the more difficult. 
Erokut Camp is a section of the Oban Division of the Cross River National Park (CRNP). It houses diverse species of flora including Pteridophytes.   Adiantum capillus-veneris L. belongs to the family Pteridaceae, while Diplazium esculentum (Retz.) Sw. is of the Athyriaceae family. The distribution of these species though found to be useful (Egbe et al., 2025a) in the Central and Northern part of Cross River State for its nutritional and medicinal values, needs to be mapped out and protected especially as they are not easily located in the study area. Cross River National Park Erokut Camp however, lacks documented evidence on the taxonomy, ecology and distribution of these species compared to higher plants, which makes this study imperative.






2.	MATERIALS AND METHODS
2.1 Study area
The study was carried out in the core forest area in Erokut Camp of the Cross River National Park (CRNP) Oban Division, Akamkpa Local Government Area (LGA). Akamkpa LGA is situated in the Southern part of Cross River State with approximately 5,003 Square Kilometers and 1000m above sea level. Akamkpa is bounded to the west and south by Odukpani and Akpabuyo LGAs, Biase and Yakurr to the north and west, Ikom and Etung LGAs to the north, and Republic of Cameroon to the west. The vegetation ranges from mangrove swamps, through rainforest, to derived savannah, and montane parkland. Just as its rocks are diverse, so also are the mineral resource potentials of Akamkpa with abundant limestone deposits. Figure 1 present study area.


2.2 Sampling design and techniques
Ten (10 × 10 m2) plots were established in the core forest zone taking into considerations edge effect. A non-random preferential sampling method was adopted as used by Egbe et al. (2025a) where all ferns encountered in each plot were collected, identified, and documented where necessary. Collected ferns were identified using taxonomic flora, literatures (Reference Field Guide by Edwin-Wosu, 2019; Introductory Pteridology by Bassey, 2013 and POWO, 2023) and experts in the field of Taxonomy, while conservation status of each identified fern species was assessed from recent IUCN 2023 red list website (www.iucnredlist.org). Voucher specimens were deposited in the Herbarium of University of Cross River State (UNICROSS), Calabar. Geographical coordinates of each sampled plot were obtained using a Global Positioning System (GPS) device. 

2.3	Data analysis
Species diversity was determined using Shannon-Wiener index. All data were analyzed using Paleontological Statistics (PAST) software. While use of GIS tools in mapping and analysis of individuals of the two fern species in each sampled plot as used by Egbe and Edoki (2019) and Muhammad et al. (2014) was adopted for the study. 
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   Figure 1: Map of study area
   Source: Cross River Geographic Information System (CRS-GIS)           


3.	RESULTS AND DISCUSSION
A total of two hundred and thirty four (234) individuals of the two species were sampled in the study area.  Adiantum capillus-veneris L. had 176 individuals while Diplazium esculentum (Retz.) Sw had 58 individuals. Figure 2 presents distribution map of the two fern species. The distribution map was created by gridding in such a way that each of the grid lines (longitude or latitude) was directly linked to the position of the respective species using GIS software (ArchGis View 3.2a) so that position of each of the plant species can be readily and easily read on the map. Hence this provides the most convenient way of assessing, retrieving and updating information about the fern species. Consequently, managing of the fern species has been made simplified. Egbe and Edoki (2019) reported that the used of intending or actual species distributions maps are necessary for many aspects of environmental research, conservation planning and resource management. The identified taxa were spatially represented on a map to show their present locations in the park. In the works of Baldeck et al. (2015) and Gaia et al. (2014) used of distribution maps was demonstrated in order to facilitate protection and management of individual species. Hence, combine application of mapping techniques and maps for many species allows park management to identify areas of biodiversity hotspot, areas with unique species assemblages, as well as sensitive areas containing imperiled species. 
In this study, Adiantum capillus-veneris had the highest diversity values and abundance compared to Diplazium esculentum (Table 1). This high diversity values and number of individuals recorded in the sampled area of the park indicates a rich and diverse flora, thus the needs for mapping of the plant resources of the area. Egbe and Edoki (2019); Allen et al. (2009) posited that the high diversity and abundance could be attributed to the potentials of the region to support different species of plants and animal. Consequently, from the distribution mapped produced, it was clear that the park has a large random distribution component. This conforms to the report of Lynch and Fagan (2009) who documented that the random distribution and high individuals of the two fern species could be due to the fact that the spores of these species are dispersed by wind and water. Maxwel (2002) had stated that the first step to manage plants resources of any park on any landscape is to carry out an inventory of the species present in terms of knowing the different species present, where they occur and to know species whose population is declining. This was done for the selected fern species.
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    Figure 2: Species distribution
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Table 1: Special diversity index
	Variable 
	Adiantum capillus-veneris L.
	Diplazium esculentum (Retz.) Sw.

	Individuals 
	176
	58

	Shannon
	2.149
	2.182

	Evenness 
	0.9598
	0.8863


                                   
4.0	CONCLUSION 
	The research successfully recorded the spatial distribution and diversity of Adiantum capillus-veneris and Diplazium esculentum within the study location, underscoring the dominance of A. capillus-veneris in terms of population. The application of GIS-based mapping was effective in illustrating the locations of species and aids in conservation and resource management decisions. The diversity patterns and distribution observed are consistent with earlier studies on the ecological behavior of ferns, highlighting the significance of such surveys for the management and protection of plant biodiversity in park ecosystems.
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