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Abstract

A survey of freshwater prawns in Cross River National Park (CRNP), Oban Division, revealed the occurrence and distribution of two spe-
cies: Atya gabonensis  (Family: Atyidae) and Palaemon paucidens  (Family: Palaemonidae). Sampling was conducted across three major rivers 
Great Kwa, Ibe, and Eku from August to October, corresponding with the peak breeding season of freshwater prawns. The Great Kwa River exhib-
ited the highest abundance of prawns with 385 individuals, (47.83%), followed by River Ibe with 230, (28.57%) while Eku River had the lowest 
abundance at 190, (23.60%). Statistical analysis using ANOVA indicated no significant relationship between prawns abundance collected across 
sites in different months in the park (p < 0.05). The study underscores the ecological and economic importance of these species while highlight-
ing conservation needs to mitigate threats from habitat degradation and overharvesting.

A field survey of freshwater prawns in the Oban Division of Cross River National Park (CRNP), southeastern Nigeria, was conducted to de-
termine species occurrence, spatial distribution, and relative abundance. Sampling focused on three principal river systems—Great Kwa, Ibe, 
and Eku—between August and October, coinciding with the peak reproductive period of freshwater prawns. Two species were recorded: Atya 
gabonensis (Family Atyidae) and Palaemon paucidens (Family Palaemonidae), both of which are of considerable ecological and artisanal fishery 
value in West African inland waters. Quantitative assessment revealed that the Great Kwa River supported the highest prawn abundance, with 
385 individuals representing 47.83% of the total catch. This was followed by River Ibe with 230 individuals (28.57%), while the Eku River 
exhibited the lowest abundance at 190 individuals (23.60%). Statistical evaluation using one-way Analysis of Variance (ANOVA) showed no sig-
nificant temporal differences in prawn abundance among sampling months across the study sites within the park (p < 0.05), suggesting relative 
population stability during the peak breeding season. The observed spatial variability in abundance may reflect differences in habitat structure, 
hydrological conditions, and resource availability among the rivers. The presence of only two species indicates a relatively low species rich-
ness but potentially stable populations within this protected rainforest ecosystem. Overall, the findings highlight the ecological significance of 
CRNP river systems as important refugia for freshwater prawn populations and emphasize their socio-economic relevance to local communities. 
However, increasing pressures from habitat degradation, hydrological alteration, and unsustainable harvesting practices necessitate proactive 
conservation and management interventions to ensure the long-term sustainability of these crustacean resources.
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Introduction

Prawns are very important organisms in the flow of energy 
especially in aquatic food chain, they are important food sources 
for human and larger animals from fish to whales. They exhibit 
high resistance to toxins in polluted areas and even contribute to 
high toxins level in their predators [1].

Prawns are extremely good sources of protein, low in fat and 
calories, making them a very healthy choice of food. Although, 
prawns have a high cholesterol content, they are low in saturated  

 
fat which is the fat that raises the cholesterol level in the body. 
About 115g portion of prawns contains almost half of the 
recommended daily protein needed by the body, but only contains 
112 calories and less than 1g of fat. It contains a lot of omega-3 
fatty acids, these acids are good and help prevent heart disease, 
circulatory disease and many other types of illnesses. Prawns 
also contain a high level of vitamin B12, Zinc, Iodine, phosphorus, 
potassium, selenium and iron, and have small quantity of calcium, 
magnesium and sodium. Most prawns live in tropical freshwater 
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environment, influence by brackish water area but their gravid 
female migrates to estuaries to breed [2].

Freshwater prawns are integral to aquatic food webs, 
serving as both prey for larger fauna and consumers of detritus 
and plankton [1]. In Nigeria, prawns contribute approximately 
12,000 metric tons (MT) annually to fisheries, with most exports 
destined for developed nations [3]. Despite their nutritional value 
of being rich in protein, omega-3 fatty acids, and micronutrients 
[4] research on freshwater prawns in CRNP remains sparse 
[5,6]. However, the vast diversity of prawns of the Cross River 
National Park, Oban Division is poorly known, the freshwater 
prawns is a major food source and protein source to the local 
settlers of the Cross River National Park. Therefore, this study will 
address critical gaps by conducting a comprehensive ecological 
assessment of freshwater prawn resources within the Oban 
Division of Cross River National Park (CRNP). As one of the most 
significant rainforest enclaves in West Africa, the park requires 
documented baseline data to manage its aquatic biodiversity 
effectively. Specifically, the study was designed to achieve the 
following aim: The study sought to identify the specific taxonomic 
varieties of freshwater prawns inhabiting the park’s river 
systems. Focusing on species identification and composition, 
and the specific diversity of the decapod community and verify if 
any endangered or endemic species are present in the protected 
area. To quantify the “catch per unit effort” across different river 
systems—the Great Kwa, Ibe, and Eku. By comparing numerical 
abundance, and pinpoint which river systems serve as the most 
productive habitats and understand how these populations are 
spatially distributed throughout the Oban Division. Freshwater 
prawns are highly sensitive to environmental changes. Therefore, 
the survey will check the presence and density of these prawns 
as bio-indicators of water quality. High abundance, will serve as 
a metric for the “pristineness” of the aquatic environment and 
its ability to support higher trophic levels, including fish and 
predatory birds. Finally, the research will provide empirical data 
to the National Park Service. This data is essential for developing 
sustainable management strategies, mitigating the impact of local 
artisanal fishing, and ensuring the long-term protection of the 
park’s fragile inland water ecosystems.

The findings are intended to bolster both local livelihoods and 
biodiversity conservation efforts within one of Nigeria’s remaining 
tropical rainforest strongholds. This area, recognized for its rich 
ecological value, is supported by the collaborative efforts of the 
CRNP-NCF-WCS Partnership (1994). By integrating sustainable 
practices, the research aims to promote the well-being of local 
communities while safeguarding the unique flora and fauna that 
define this critical ecosystem.

Global and regional perspectives

Prawn fisheries in West Africa are dominated 
by  Macrobrachium  spp., with  M. vollenhovenii  and  M. 

macrobrachion constituting 60-83% of catches in mangrove creeks 
[7]. In contrast, CRNP’s freshwater systems host distinct species 
like  Atya gabonensis, prized for its flavor but understudied [8]. 
Globally, habitat loss and pollution threaten prawn populations, 
with species like Palaemon paucidens exhibiting niche specificity 
[9].

Taxonomic and ecological gaps

Prior studies in Nigeria focused on brackish-water prawns 
[10], leaving freshwater systems like CRNP’s Great Kwa River 
poorly documented. This study builds on Powell’s [11] taxonomic 
framework to address these gaps.

Materials and Methods

Study area

CRNP’s Oban Division, located between latitudes 5°50’–
6°29’N and longitudes 8°15’–9°30’E, encompasses dense tropical 
rainforests featuring three key rivers—Great Kwa, Ibe, and Eku—
that were sampled in this study. The region experiences a bimodal 
rainfall pattern from May to November, which plays a crucial role 
in shaping the breeding cycles of local prawn populations. This 
climatic rhythm influences the availability of aquatic habitats and 
breeding conditions, as noted by the CRNP-NCF-WCS Partnership 
[12].

Field sampling

a)	 Sampling Design: Monthly collections (August–October) 
involved the use of touch light, buckets, hand nets and local 
fishermen as an assistant.

b)	 Preservation: Specimens were fixed in 10% formalin for 
laboratory analysis, using the method of [13] (Figure 1).

Laboratory analysis

a)	 Taxonomy: Identified using Powell [11] & Enin et al. [10].

b)	 Statistical Tools: ANOVA tested abundance variations 
across sites/months [14].

Results

Total species composition in all surveyed rivers on 
each sampling occasion 

The species composition in the various locations of Cross River 
National Park, Oban Division was carried out on monthly basis, the 
first survey was in August of which two species were identified, the 
second survey sampling took place on September and two species 
were also identified, and the last survey sampling technique was 
October and two species were identified. All surveys were carried 
out at the three rivers in the park and Palaemon Paucideas had the 
highest number of species occurrence and abundance. The two 
species identified were Atya Gabonensis and Palaemon Paucideas 
as shown on Table 1 and Figure 2-5.
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Figure 1: Cross River National Park. Oban Division.

	

Figure 2: Shows the Monthly prawn abundance (August: 185; September: 248; October: 372).
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Figure 3: Atya gabonensis: Dark-gray, 11 cm length; prefers rocky crevices.

	

Figure 4: Palaemon Paucidens: Olive-black eggs, 36 mm length; inhabits mangrove roots.

	

Figure 5: Sampling Rivers.
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Spatial and Temporal Trends.

a)	 Monthly Catch: Peaked in October (372 prawns), aligning 
with rainy-season breeding (Figure 2).

During the survey period as shown in Table 2, a total of (460) 
prawns were catch for Palaemon Paucidens, while the total catch 
for Atya Gabonensis was (345) respectively. 

Table 1: Prawn’s species survey in the study area.

S/N Species Genus Family
1 Atya gabonensis Atya Atyidae
2 Palaemon paucidens Palaemon Palaemonidae

Table 2: Prawn species in CRNP. 

Species Family Total Catch (%)
Atya gabonensis Atyidae 345 (42.86%)

Palaemon paucidens Palaemonidae 460 (57.14%)
Table 3: Total Catch of Prawn Species in each Sampled River during the Survey Period.

S/N Sampling Location Sites Atya gabonensis Palaemon paucidens Numerical Abundance Percentage Abundance (%)

1 Great Kwa River 170 215 385 47.83

2 Ibe River 70 160 230 28.57

3 Eku River 55 135 190 23.6

  Total 295 510 805 100

Total species composition in each sampled surveyed 
period

Table 3 shows the total number of freshwater prawns catch on 
each sampling regime. The Great Kwa River had the highest species 
abundance of 385 (47.83%) recorded for Palaemon Paucidens 
and Atya Gabonensis, this may be due to the connectivity with 
Cameroon’s Korup National Park or higher nutrient availability 
and a more diverse range of micro-habitats. Ibe River had 230 
(28.57%) recorded for Palaemon Paucidens and Atya Gabonensis 
and it shows moderate abundance, this site serves as a vital 
corridor for species dispersal within the park. Eku River had the 
lowest catch of 190 (23.60%) species recorded for Palaemon 
Paucidens and Atya Gabonensis respectively. The presence of both 
species indicates that the river remains ecologically viable, though 
it may face different environmental pressures or have lower 
primary productivity than the Great Kwa, the data reveals a clear 
hierarchy in productivity and species richness among the sampled 
locations (Figure 6).

Statistical outcomes

The result revealed no significant spatial or temporal 
differences in the population data (p < 0.05), indicating that the 
populations remained relatively stable over both space and time. 
This stability suggests limited dispersal among the populations, 
meaning individuals are likely staying within localized areas 
rather than moving widely. These findings align with Hart’s [15] 
observations on population dynamics, emphasizing localized 
persistence rather than extensive migration.

Discussion 

From the result, the study explores the distribution and 
abundance of freshwater prawns species within the Oban 
Division of Cross River National Park (CRNP), Nigeria. The Oban 
Division of Cross River National Park is a biodiversity hotspot. 
The rivers sampled were Great Kwa, Ibe, and Eku which serve as 
critical habitats for macro-invertebrates. Freshwater prawns are 
essential “indicator species”; their presence and abundance often 
reflect the water quality and the overall integrity of the aquatic 
food web. Two prawn species were commonly distributed and 
identified and include, Atya Gabonensis (the African Giant Fan 
Prawn) and Palaemon Paucidens. The survey reveals a significant 
presence of freshwater decapods across the three sampled river 
systems: Great Kwa River, Ibe River, and Eku River, and we gain 
insights into the biodiversity and health of one of Africa’s most 
significant rainforest ecosystems. A total of 805 individuals were 
collected, with Palaemon paucidens (510 individuals) being 
notably more abundant than Atya gabonensis (295 individuals) 
across all sites. The Great Kwa River emerged as the most 
productive site, accounting for 47.83% of the total catch. Its high 
numerical abundance (385 individuals) suggests a habitat rich in 
nutrients and optimal water quality parameters, such as dissolved 
oxygen and flow rate, which support crustacean life. In contrast, 
the Eku River showed the lowest abundance (23.60%), which 
may be attributed to localized environmental factors, varying 
flow velocities, or differences in substrate composition. In every 
location, Palaemon paucidens consistently outnumbered Atya 
gabonensis. This trend is likely due to the ecological strategies 
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of the two species. Atya gabonensis is a specialized filter-feeder 
that requires specific rocky substrates and high-velocity currents 
to feed effectively using its fan-like chelae. Palaemon paucidens, 
being more of a generalist scavenger/predator, can thrive in a 
wider range of micro-habitats, explaining its higher numerical 
dominance (63.3% of the total population). The dominance of 
P. Paucidens reflects its adaptability to CRNP’s dynamic habitats 
[16], while A. gabonensis’s lower abundance may stem from 
specialized habitat needs [17].

It was observed by Powell [11], that little is known about fresh 
and brackish water prawns species in Nigeria. According to Petit 
[16], the species disappearance or appearance may be attributed 
to human influence and predation due to the harsh environment 
and or ecological conditions. Although, prawns can migrate 
to regions like national park for breeding purposes but their 
distribution has been suggested to implicate many factors such 
as pesticides in the environment, climate change which causes 
changes in their breeding cycles and rapid spread of pathogens 
(Alan 1992) [16]. 

Duellman & Trueb [17], reported that species such as 
Macrobrachium, Pllimanus and Anomura spp have been common 
in occurrence and distribution in Ethiopia freshwater bodies 
while the freshwater in Northeast Hawaii support the distribution 
and occurrence of Macrobrachiumohione, Austropotamobius 
Pallipes. It can be concluded that, some prawn species can be seen 
or observed in a particular habitat and can do well in another 
area, hence they usually observed difference species inhabiting 
certain or chosen ecological niche [13,17,20-38].

Threats and Conservation

a)	 Human Activities like illegal logging and fishing threaten 
prawn habitats [39].

b)	 Climate change Altered rainfall patterns and may disrupt 
breeding cycles [40].

Conclusion

​This study provides CRNP’s first prawn species checklist, 
laying groundwork for future ecological and conservation 
research.

The survey confirms that the Oban Division of Cross River 
National Park supports a healthy population of freshwater 
prawns, specifically Palaemon paucidens and Atya gabonensis. 
The Great Kwa River stands out as the most significant habitat for 
these species, accounting for nearly half of the total population 
sampled.

​The successful documentation of 805 individuals indicates 
that the aquatic ecosystem within the park remains relatively 
pristine. However, the lower numbers in the Eku River suggest 
that even within a protected area, localized environmental factors 
can significantly influence species density.

Recommendations

​To ensure the long-term conservation of these crustacean 
populations, the following actions are recommended:

a)	 ​Continuous Bio-monitoring system should be 
established for seasonal monitoring program to track how prawn 
populations fluctuate between the wet and dry seasons.

b)	 ​The government of the cross river national park (CRNP) 
should ban and enforce strict laws on habitat protection and 
destructive fishing practices (such as the use of chemicals or fine-
mesh nets) in the Great Kwa and Eku rivers, as these prawns are 
highly sensitive to toxins.

c)	 Government should engage the local communities 
surrounding the Oban Division on the importance of prawns in 
the food chain, highlighting that healthy prawn populations lead 
to healthier fish stocks.

d)	 Future surveys should include water quality and the 
measurement of heavy metals and nutrient load to correlate 
species abundance with specific chemical markers.

e)	 The future surveys should also expand and identify 
smaller or more cryptic taxonomic species of the Desmocaris 
genus which may have been overlooked in this primary catch.
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