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ABSTRACT 
 

Mangrove forest in the Niger Delta and its associated biotic and abiotic has been greatly impacted 
by several factors, some natural and others anthropogenic in nature.  Anthropogenic activities have 
negatively affected the organisms that inhabit the forest resulting in the decrease in size of 
population of fiddler crabs (Uca tangeri). To investigate the influence of anthropogenic activities on 
the mangrove habitat, burrow distribution and population of fiddler crabs and soil physico-chemistry 
were determined in forested and deforested sites. Burrows and number of crabs outside burrows 
were counted while samples of soil were retrieved and moved to the laboratory for the 
determination of cadmium (Cd), lead (Pb), total hydrocarbon content (THC) and Zinc (Zn) using 
atomic absorption spectrophotometer. The conclusions show a lack of significant difference in 
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burrow distribution between forested and deforested areas (P>0.05). Contrastingly there is 
significance in the difference in crab population in forested and deforested sites. (P<0.05), which 
showed that there were more crabs in deforested areas than forested areas. There was also a 
significant difference in chemical and microbial population (P<0.05).  There was higher THC in 
deforested areas, which was probably impacted by the heavy-duty vehicles used to cut down the 
trees. The result implies that human activities of deforestation and pollution influence crab 
population and soil physicochemistry in mangrove forest. 
 

 
Keywords: Mangrove forest; deforestation; soil physicochemistry; heavy metal; fiddler crabs; 

bioturbation; burrow construction; bioengineers. 
 

1. INTRODUCTION 
 
With the earth’s population ever increasing and 
an obvious need for urbanization and 
industrialization coupled with economic 
inequalities has brought human dependence on 
the environment and its resources to a point of 
degradation, depletion and in some cases, a 
threat of partial or total extinction. The 
environment provides vital support and 
sustenance to humans. One of such 
environmental ecosystems that has over time 
been researched and found to be very crucial to 
the support and sustenance of coastal 
communities is the mangrove forest ecosystem 
also known as tidal forest or coastal woodland. 
The mangrove forest ecosystem made up chiefly 
of mangrove trees, boast of a luxuriant 
assemblage of flora and fauna working to create 
an ecological balance. Mangrove forests tend to 
flourish on comparatively low energy, 
sedimentary littoral coastlines of the Torrid Zone 
and sub-torrid zone between 30°N and 30°S 
latitude [1]. Tides overflow these aquatic forest 
communities daily and bi-daily, with seasonal 
and continual freshwater supplies [2]. As defined 
by Spalding et al., [3], the mangrove forest is 
often a torrid zonal community of plants of high 
saline-tolerance that inhabits the intertidal areas. 
The trees of the mangrove are physiologically 
and morphologically adapted to the littoral 
environment's conditions, which include high and 
unpredictable salt levels, anoxic conditions, 
limited availability of nutrition, and movement of 
substrate [4]. An approximate of 73 species and 
hybrids of mangrove exist in 123 nations and 
regions worldwide [3], spanning about 137,760 
km2-152,360 km2 of the earth's surface [5], 
however they represent a severely threatened 
coastal forest habitat. Mangroves cover the 
western coast of Africa from Mauritania to Angola 
in the Gulf of Guinea, with roughly one third 
being in the Nigerian region of the Niger Delta. 
By estimation, mangroves cover about 32,000 
km2 in Africa, making up a little less than 20% of 

the earth’s coverage [6]. The spread of the tidal 
forest in the Niger Delta constitutes around 35% 
of all mangroves in West Africa. With a total size 
of around 105,000 hectares, Nigeria is home to 
the most expansive mangrove forest in the 
African continent and third in order of size on the 
earth’s coverage [7].  
 
The Niger Delta region is home to the majority of 
the mangrove forest in Nigeria, which is believed 
to be one of the more impacted in terms of 
mangrove exploitation in the world. Nwosu [8] 
opined that mangrove ecosystem in Nigeria is 
counted among the most expansive and 
abundant reserves of biodiversity on earth, 
comprising mangrove trees and shrubs, ferns 
and palms, in addition to a rich diversity of fauna 
including micro-organisms, crustaceans, 
molluscs, amphibians, fishes, reptiles, birds and 
mammals. Agreeing with Oyieke, [9] that with 
about 2,145 species of plants and animals, the 
Nigerian mangrove environment is estimated to 
have the richest biodiversity in the sea, providing 
roughly 25% of all biological output.  
 
The Nigerian mangrove ecosystem has always 
provided ecological support to coastal 
communities and its population such that in most 
communities where their deforestation and 
depletion is extreme, it has brought on adverse 
effects [10,11]. In addition to providing vital 
ecological benefits to humanity, mangroves 
supply a variety of items. They produce a range 
of plant-based products, enhance the quality of 
water, supply fish and shellfish to nearby 
settlements, promote coastline stability, sustain 
the near-shore fisheries food chain, and engage 
in carbon sequestring. Also, they function as 
habitat for various fish species. Additionally, [12] 
noted that mangroves serves as a source of 
firewood, medicinal decorations, and honey for 
the native community. Mangrove ecosystems in 
addition to absorbing the energy from waves and 
wind, also control the quality of water of the 
coastlines through sedimentation and uptake of 
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nutrition. The Nigerian mangrove forest belt, 
according to Chima & Larinde, [13], has the 
potential to protect rural coastal communities 
from extreme weather events brought on by 
climate change. This is because rising sea levels 
are expected to raise flooding risk in low-lying 
coastline regions, which will in turn make coastal 
cities more vulnerable on a physical and 
socioeconomic level.  
 
Mangroves as recognized by Numbere [14] are 
very tolerant and resilient but because they live 
close to their tolerance limits, [15] further 
disturbances pose major threats to their 
existence and sustenance. Mangrove forest 
habitats are among the most vulnerable natural 
habitats on the planet, with almost half of the 
global area already destroyed [3]. Human 
activities are still a basic driver of mangrove 
ecosystem deterioration and loss in all regions of 
the world [16]. Oil leakages, excessive 
exploitation for fuel wood, conversion to various 
types of development, dredging and industrial 
release of waste, and unfettered growth of Nypa 
fruticans (nypa palm) are some of the biggest 
factors threatening the mangroves in the Niger 
Delta [17]. Among the rich biodiversity of the 
mangrove forest ecosystem, exist a fauna whose 
activities many scholars have agreed to be quite 
vital to the sustenance of the mangrove forest. 
Clearly marked out by its distinctively asymmetric 
claws, fiddler crabs are located in mangroves, in 
salt marshes, and on sandy or muddy beaches of 
West Africa, the Western Atlantic, the Eastern 
Pacific, Indo-Pacific and Algarve region of 
Portugal (Mokhtari et. al., 2015). They are 
common benthic macrofauna in coastal                
areas. 
 
Though debatable, fiddlers are counted amongst 
the most ecologically vital fauna within the 
mangrove ecosystems, playing an important part 
as a result of their bioturbation and burrowing 
activities, resulting in the engineering of the 
ecosystem [18]. Their activities in outlining and 
constructing interconnections of burrows within 
the soil is an exhibition of their architectural 
prowess. Fiddler crabs (Uca tangeri) have been 
known to function as bio-monitoring agents in 
measuring the extent of human disturbance in 
mangrove environment [19] because their burrow 
constructing behaviours are highly impacted by 
human influences and disturbance. Burrow 
building activities of fiddlers and other crab 
population are quite vital to the survival of the 
mangrove ecosystem. At low tides, fiddler crabs 
gather up debris and relocate seedlings from one 

region of the mangrove environment to another, 
causing the establishment of zonation patterns in 
tidal woodlands. Fiddlers affect formation of 
sediment by their bioturbation actions, amongst 
which includes re-designing burrows, cutting 
outlets for ventilation, creating flow pathways, 
and constructing defensive barriers against 
external invaders [18]. In addition, their 
burrowing affects the chemistry of soil by altering 
the soil pH, heavy metal content, nutritional, and 
dinitrogen oxide levels (Sarker, 2020).  The 
objectives of the study were to (i) to determine 
the fiddler crab population in the forested and 
deforested area, (ii) to evaluate the burrow 
distribution between forested and deforested 
areas, (iii) to compare the microbial population in 
forested and deforested areas and (iv) to 
determine heavy metal concentration between 
forested and deforested areas. 
 

2. MATERIALS AND METHODS 
 

2.1 Description of Study Area 
 
Several parts of a deforested region and sand-
filled mangrove forest on Eagle Island, Port 
Harcourt local government, Rivers State, Niger 
delta, Nigeria, were studied. The complete layout 
of Eagle Island encompassed a total area of 
62.26 hectares, with 621 sections of varying 
parcel area (square metres), including portions 
dedicated for leisure and commercial uses. It is 
flanked to the north by Rivers State University, to 
the west by Diobu townships, to the east by the 
Nigerian Agip Company Limited, and to the south 
by rivers and marshes that serve as grounds for 
several industries. The area was bought and 
planned purely for residential uses; prior to its 
acquisition by the State government, the area 
was covered with vegetation, agriculture, 
mangroves, and marsh [20]. The layout is no 
longer complete and free of incursion; it has 
been characterised by encroachment and 
unlawful purchase and development by 
individuals, government workers, and natives, 
with all restricted areas impacted. Eze & 
Goodwill [21] in a research reviewing the original 
map of Eagle Island concluded that the rate of 
encroachments especially on land parcels 
reserved for building houses were very high. 
There are a combination of mangrove and non-
mangrove species growing in the area. The 
major species of mangrove found in the area are: 
red (Rhizophora racemosa), black (avicennia 
germians) and white (laguncularia racemosa) 
while the non-mangrove species are mostly 
grasses like m. longibracteatus [19]. Some Nypa  
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Fig. 1. Map of the study area with sample points at Eagle Island, Nigeria 
 
palm species (Nypa fruticans) can also be found 
in the area. The sand-filled area also has a large 
population of Uca tangeri, a species of fiddler 
crab. With a pH of 7.5, the soil is slightly alkaline. 
The soil temperature is 26.10ppm, the salinity is 
1.16ppt, and the total dissolved solids are 
360×10ppm. The area is primarily divided into 
two seasons: wet and dry, which last from March 
to October for wet seasons and November to 
March for dry season [22]. 
 

2.2 Experimental Design 
 
This research was carried out in the year 2021. 
Sample collection spanned between the months 
of July through December. Within this period, a 
monthly visit to the sample site was carried out 
for observation and sample collection totally 
about six visits to the sample site. During each 
visit to the sample site, soil samples were 
collected using soil auger 5cm below soil surface 
from both afforested and deforested site of the 
mangrove for further laboratory analysis and 
comparison. The sandy soil is composed of 90% 
sand, the semi-muddy soil is composed of 30% 
clay and 50% sand, and the muddy soil is 
composed of 90% silt. The soils were recognised 
and classified in situ using the soil textural 
triangle and western Nigerian soil qualities [23]. 
The sample locations were geolocated using a 
Gamin GPS, and photographs and video of the 
site were taken to ensure precise counting of the 

fiddler crab population and burrow distribution. 
Thirty images were examined over the research 
area, and the number of burrows and crabs 
recognised and tallied in both wooded and 
deforested regions. These figures were saved in 
an excel spreadsheet. 
 

2.3 Sampling and Collection of Field Data 
 
2.3.1 Sampling  
 
During each visit to the sample site, a hand-held 
soil augur was used to retrieve soil sample 5cm 
below the soil surface from the afforested and 
deforested regions of the site. The soil was 
transferred to a properly labelled polyethylene 
bag and moved to the laboratory for further 
analysis. 
 
2.3.2 Collection of field data 
 

(i) Method for inventorying the population of 
fiddler crab: A DJI Drone was deployed to 
take aerial photographs of the crabs when 
they are feeding on the coast during low 
tide.  In addition, cameras were used to 
take photographs of the crabs at strategic 
points on the study site. 

(ii) Procedures for identifying burrows: Five 
line transects that were spaced 20 m apart 
were created within the burrow areas in 
both the forested and deforested sites. All 
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identifiable crab burrows within each 
transect were counted and recorded. 

(iii) Method of sampling the microbial 
population in soil: After collecting the soil 
sample 5 cm below the surface using a soil 
augur the samples were placed in a 
container and sent to the laboratory for 
analysis as follows:  

(iv) Strategy for determining the concentration 
of heavy metals and microbial population 

(v) The collected soil samples were also 
analysed to determine the heavy metal 
concentration as follows: Extraction of 
heavy metals followed the methods of 
Aigberua &Tarawou [24]. It involves the air 
drying of 0.25g of soil sample, which is 
weighed into a Teflon inset of a microwave 
digestion vessel and 2ml concentrated (90 
%) nitric acid (Sigma-Aldrich, Dorset, UK) 
added. A microwave accelerated reaction 
system (MARS Xpress, CEM Corporation, 
Mathews, North Carolina, USA) was used 
to extract the metals. The detection limit for 
the metals analysed in mg/l ranged from 
0.001-0.002 [25]. Determination of 
microbial population in soil. 

 

The total heterotrophic bacteria THB) is 
estimated by weighing 1g of soil into 9ml of 
diluents (0.85% NaCl) under aseptic condition. It 
is shaken and homogenized and 0.1ml sample 
collected and inoculated in a nutrient agar plate 
(NA).  The plate is kept at 37C for bacteria to 
grow.  The bacterial culture is then viewed under 
an electron microscope. Similar process is 
followed for the total heterotrophic fungi (THF), 
but the difference is that the sample is inoculated 
on a potato dextrose agar (PDA) and allowed to 
remain for 3 to 5 days.  The fungal growth is then 
examined in a microscope using lactophenol 
cotton blur stain with ×400 magnification.  
 
2.3.3 Analysis and processing of laboratory 

data 
 
The results derived from the laboratory analysis 
were entered into an excel file and determined 
statistically based on the research question and 

objectives.  An analysis of variance (ANOVA) 
was carried out since there was multiple samples 
i.e.,>2 per block (n=30) to test for any 
significance in difference in soil metal 
concentration between the forested and 
deforested areas (Quinn & Keough, 2002). 
Logarithmic transformation of the data was 
undertaken to meet assumptions of normality 
and homoscedasticity (Logan, 2011). 
Furthermore, Pearson’s product-moment 
correlation was done to compare whether there 
was any significant difference between number 
of burrows and crab populations in both forested 
and deforested areas in the study site. All 
analysis was done in R statistical environment 
4.2.2(R Development Core Team).  

 
3. RESULTS  
 

3.1 Burrow Distribution  
 
The ANOVA result reveal that there is no 
significant difference in the number of burrows in 
forested and deforested area (F1, 28 = 3.92, 
P>0.05) Although there is no significant 
difference in the number of burrows in deforested 
and forested areas, Table 1 and Fig. 2 reveal that 
there were more burrows in deforested than 
forested areas in all sites. 
 

3.2 Crab Population  
 
The ANOVA result that there is a significant 
difference in the number of crabs in forested and 
deforested areas. There were more crabs in 
deforested areas in all sites (Table 2, Fig. 3). 
 

3.3 Correlation between Crab Population 
and Burrows  

 
There was little or no correlation between crab 
population and burrow distribution {t = -0.14919, 
df = 28, p-value = 0.8825; cor = -0.02818282, 
(Figs. 4 and 5)}. However, the negative 
correlation sign means that there is a tendency 
for the crab population to reduce with increasing 
burrows. 

  
Table 1. Number of burrows in forested and deforested areas at Eagle Island, Rivers State, 

Nigeria 
 

Treatment Site 1 Site 2 Site 3 

Forested 50.00±10.58 60.00±9.00 110.00±27.79 
Deforested  70.71±10.14 110.63±20.90 170.00±42.16 
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Table 2. Number of crabs in forested and deforested areas at Eagle Island, Rivers State, 
Nigeria 

 

Treatment Site 1 Site 2 Site 3 

Forested 30±10.5 25±6.5 35±5.5 
Deforested  55±5.1 70±20.3 85±10.6 

 

 
 

Fig. 2. Number of burrows counted in forested and deforested sites at Eagle Island, River 
State, Nigeria (±SE) 

 

 
 

Fig. 3. Number of crabs counted in forested and deforested sites at Eagle Island, River State, 
Nigeria (±SE) 
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Fig. 4. Correlation of number of burrows and crab population in Eagle Island, Rivers State, 
Nigeria 

 
The result of the principal component analysis of the crab distribution is shown in Fig. 5. 
 

 
 

Fig. 5. Number of burrows are more than the number of crabs indicating many empty burrows 
without crabs as observed during field work at Eagle Island 
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3.4 Soil Physico-Chemistry 
 
The ANOVA result reveal that there is a 
significant difference in heavy metal 
concentration in deforested and forested sites 
(F3, 20 = 5.60, P < 0.01, Table 3, Fig. 6).  The 
result shows that THC has a higher 
concentration in deforested (0.56±0.55mg/kg) 
than forested (0.09±0.05mg/kg) area (Table 3). In 
contrast, Zinc concentration in forested 
(12.49±6.59 mg/kg) in higher than in the 
deforested (6.69±3.25 mg/kg) site. In all, Zinc 
has the highest concentration followed by THC 

and Lead. Cadmium has the least concentration. 
Whereas the concentration of Cadmium and 
Lead were the same and did no vary  
significantly. 
 

3.5 Microbial Population  
 
The t-test shows that there is a significant 
difference between microbial population in 
forested and deforested areas (P=0.03, Fig. 7). 
There were higher bacterial and fungal 
populations in deforested areas compared to the 
forested areas (Fig. 7).  

 

 
 

Fig. 6. Metal concentration in deforested and forested soil at Eagle Island, Rivers State, Nigeria 
(±SE) 

 

 
 

Fig. 7. Microbial population in forested and deforested areas in Eagle Island. Rivers State, 
Nigeria (±SE) 
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Table 3. Mean concentration of metals in deforested and forested soils at Eagle Island, Rivers 
State, Nigeria 

 

Metal Cadmium Lead THC Zinc 

Deforested 0.001±0.00 0.001±0.00 0.56±0.55 6.69±3.25 
Forested 0.001±0.00 0.001±0.00 0.09±0.05 12.49±6.59 

 

4. DISCUSSION  
 

4.1 Burrow Distribution  
 
Our result reveal that statistically there were no 
significant difference in the number of burrows in 
forested and deforested areas. However, Fig. 2 
shows that there were more burrows in 
deforested areas than in forested areas. During 
our field work we observed that crabs 
constructed more burrows in areas devoid of tree 
root, which is an adaptive mechanism to avoid 
constructing burrows in tough soil. In addition, it 
is observed that some of the burrows are 
dummies and have no crabs living inside. This is 
because the open environment is more 
dangerous compared to the area with trees 
which serve as a hiding place for the crabs when 
attacked. Unlike the tree climbing crabs such as 
the West African red mangrove crabs (Goniopsis 
pelii) the fiddler crabs are mainly ground-dwelling 
organisms so they need wider are to move, feed 
and mate.  Generally crabs play a role in 
bioturbation, thus the loss of the crabs in the 
deforested site is not good for the ecosystem 
[26]. 
 
The construction of crab burrows is influenced by 
several conditions, amongst which are the 
presence of vegetative structures in the 
mangrove forest, texture of soil, safety from 
predatory elements and accessibility to 
resources.  This is because softer soils make it 
easier for crabs to build burrows and to enable 
them to create deep tunnels and better 
architectural designs where they stay to breed 
and seek protection from external predators. The 
canopy cover of the mangrove trees provides 
protection from flying predators and a shelter 
from excessive weather elements. Thus, the 
result of this study reveals that there were more 
burrows in deforested areas than in forested 
areas (Table 1) [27] (Nobbs, 2003).  Open 
spaces also provide more sunlight and rainfall 
that help to provide a refreshing environment to 
aid proper circulation of air to support the limited 
air within the burrows. The construction of more 
burrows in the deforested areas could also be a 
deceptive behavior by the crabs to evade capture 
by ground predators such as rodents and snake 

that may enter the holes to devour the crabs as 
this is a known tactics by fiddler crabs to evade 
predators. But chief amongst these reasons is 
the increase in anthropogenic activities. The 
obvious presence of plastic waste and other 
waste materials and debris littered around the 
forested areas as observed during the period of 
this study could be a definite pointer to this fact. 
A lot of waste is disposed into the river and 
during high tides this waste is pushed into the 
mangroves and get trapped in their roots, when 
the tide subsides the waste create a cover on the 
ground that prevents the crabs from either 
accessing their burrows or building new ones. 
This makes the forested areas less habitable and 
the deforested areas a better alternative for 
burrow construction by the fiddler crabs. 
 

4.2 Crab Population  
 
The result shows that there is a significant 
difference in the population of crabs in both the 
forested and deforested areas of the study site. 
The higher number of crabs in the deforested 
areas is in line with the higher numbers of 
burrows in the deforested areas.  The large crab 
population in deforested area shows a unique 
preference by the crabs for an open area to 
construct their burrows and live. This could be 
mainly because of four observed reasons namely 
(i) exposure to sunlight and aerobic conditions, 
(ii) land formation and nature of soil (iii) presence 
of predators and (iv) increased anthropogenic 
activities around the forest areas.  Since the 
crabs live in burrows, they have limited air 
circulation, which makes them to build their 
burrows in an environment where they have 
access to oxygen circulation. Crabs also require 
a good amount of exposure to sunlight which 
helps to build up their shells through the 
provision of vitamin D. This is why during low 
tides a large number of crabs are found to bask 
under the sun to feed and mate. The non-
presence of trees makes the ground suitable for 
burrowing because of limited underground root 
parts that may prevent their ability to burrow 
easily. The presence of wide areas without trees 
provides a better ability to see and sense the 
presence of predators unlike the forested areas 
that has trees where predators hide to capture 
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the crabs. Also, since fiddler crabs communicate 
primarily through waving cues and signals, there 
usually is a preference to open spaces around 
the mangrove forest where visibility and sight is 
optimal. Fiddler crabs are very sensitive to 
predatory elements and as such will build 
burrows in areas where they sense less threats. 
Increased anthropogenic activities threaten the 
mangrove ecosystem and so fiddler crabs will 
seek to migrate to areas of less disturbance and 
as observed the forested area is more littered 
with waste and refuse which could be a sign of 
higher anthropogenic activities. 
 

4.3 Correlation between Crab Population 
and Burrows  

 
The study found a negative correlation between 
the number of burrows and crab population, 
which means the total number of burrows 
exceeds the total fiddler population (i.e., the 
more the burrow the lesser the crab population).  
This finding can be because many burrows are 
abandoned as a result of increased 
anthropogenic activities (sand mining, dredging, 
marine transport, fishing and hunting activities 
and pedestrian intrusion, etc.) in the study areas.  
In addition, many of the burrows are relics of 
thriving crab population before the advent of 
human-mediated activities. Other reasons could 
also be that more burrows are built not 
necessarily as habitats but as dummies to create 
a diversion for predators. More burrows 
construction also helps to aerate the ground for 
the crabs in terms of oxygen circulation. There is 
also an underground connection of the burrows 
to enable escape from predators.  
 

4.4 Soil Physico-Chemistry 
 
The deforested site has higher concentration of 
THC because of natural and anthropogenic 
reasons.  The deforested site has no trees 
therefore, it has low quantity of ground surface 
litter, which is often decomposed by soil bacteria 
including the hydrocarbon utilizing bacteria.  
Hydrocarbon utilizing bacteria breaks down 
hydrocarbons and reduces the soil concentration. 
Anthropogenic factors include the deposition of 
used fuel by the bulldozers used to mow down 
the trees. Zinc, concentration on the other hand, 
is caused by natural weathering process that 
releases heavy metals from the parent 
sedimentary rocks beneath the earth crust.  
Therefore, high concentration of Zinc in the 
forested site may be caused by variability of 
heavy metals across the land surface in the 

study area as reported by previous research [28-
31].  Increased zinc concentration at a given site 
is caused by a combination of human-mediated 
additions and natural weathering process 
whether the site is deforested or forested.  
 

4.5 Soil Microbial Population  
 
The deforested area has more organic products 
from plants and animal matter deposited by tidal 
currents as observed during the field work. In the 
same vein, waste products brought into crab 
burrows also contain remnants of food items 
taken into the ground by the crabs. 
 

4.6 Impact of Deforestation 
 
The cutting of the mangrove trees have direct 
and indirect effect on the ecosystem and the 
associated organisms. Some direct effect of the 
cutting of the mangrove trees are as follows:  
 

1. Loss of mangrove trees 
2. Loss of soil and soil nutrients 
3. Displacement and loss of organisms that 

live on mangroves (e.g.  Arboreal- and 
soil-based organisms) such as tree 
climbing crabs. 

1. In the same vein, the indirect effect of 
mangrove deforestation are as follows: 
Loss of the mangrove, which are a major 
carbon sequester leading to increase in 
global warming 

2. Increase in coastal erosion due to soil 
loss and accretion 

3. Loss of mangrove-associated organisms 
4. Invasion by invasive species such as 

grasses and nypa palm 
 

5. CONCLUSION  
 
A world without mangroves will be significantly 
disadvantageous. Efforts must therefore be 
made to effectively discourage the negative trend 
of mangrove deforestation and attempts made at 
restoration of mangrove forest. These efforts 
must also include the protection of the fiddler 
crabs as their importance to the existence of a 
healthy mangrove ecosystem cannot be over 
emphasized. From the result of the experiment, 
the fiddler crab population and burrow 
distribution in the mangrove of Eagle Island has 
been greatly impacted by the anthropogenic 
activities over time. It is also clear that the 
surviving mangrove forest around the eagle 
island is under a viable threat of extinction if 
concerned authority do not rise to the occasion 
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and take better informed decision that will lead to 
a cessation of further encroachment, sand filling 
and other anthropogenic activities that are 
currently threatening the existence of a 
mangrove forest and a vibrant fiddler crab 
population.  
 
The data analyzed from this study when 
compared with previous studies from this site 
vividly portrayed fiddler crabs as bio indicators of 
a disturbed and diminishing mangrove forest and 
this concept could be further studied and even 
taught to the local population around coastal 
regions as a natural way of measuring the level 
of impact of human activities on nearby 
mangrove forest.  
 
Conclusively, it is a fact even as proved by this 
study that the mangrove forest in Nigeria and its 
accompanying abiotic and biotic components like 
the fiddler crabs are under a real and potent 
threat that if not quickly and sufficiently 
addressed could deprive Nigeria of the immense 
benefits of a rich and vibrant mangrove 
ecosystem. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Giri C, Ochieng E, Tieszen LL, Zhu Z, 

Singh A, Loveland T, Masek J, Duke N. 
Status and distribution of mangrove forests 
of the world using earth observation 
satellite data. Global Ecology and 
Biogeography. 2011;20(1):154-159. 

2. Mazda Y, Kobashi D, Okada S. Tidal-scale 
hydrodynamics within mangrove swamps. 
Wetlands Ecology and Management. 
2005;13:647-655. 

3. Spalding M, Kainuma M, Collins L. (Eds.). 
World Atlas of Mangroves. Hum Ecology. 
2010;39:107–109. 

4. Ellison JC, Jungblut V, Anderson P, Slaven 
C. Manual for mangrove monitoring in the 
Pacific Islands Region. SPREP, Apia; 
2012. 

5. Kainuma M, Baba S, Oshiro N, Kezuka M, 
Chan HT. Current status of mangroves 
worldwide. Middle East. 2013;624:0-4. 

6. FAO & UNEP. Tropical Forests Resources 
Assessment Project: Tropical Africa, 
Tropical Asia, Tropical America. Food and 

Agriculture Organization of the United 
Nations, Rome. 1981;3. 

7. Ndukwu BC, Edwin-Wosu NL. Changes in 
Specie Diversity due to dredged spoils in 
the Mangrove Forest of the Niger Delta, 
Nigeria. Udo, R.K., 1975. Geographical 
Regions of Nigeria. Ibadan, Heinemann; 
2007. 

8. Nwosu FM. An overview of Nigeria’s 
mangrove ecosystem: problems and 
prospects. In National Workshop on 
Coastal and Marine Biodiversity 
Management. 
ABGREMO/SU/TCDC/UNDP/UNOPS. 
Calabar. 2005;6-10. 

9. Oyieke HA. The impact of coastal changes 
on biological resources of Kenyan coastal 
waters. In Workshop Rep. IOC. 
1996;105:302-306. 

10. Zogning LFR. Pressions humaines et 
stratégies de gestion durable des 
formations de mangrove de Tiko (Sud-
ouest cameroun). Thèse de Doctorat en 
Géographie, Université de Yaoundé 1 
(Cameroun). 2021;382. 

11. Zogning LFR, Tchawa P, Mbaha JP. 
Mapping and Botanical study of pressures 
causing mangrove dynamics of Tiko 
(Southwest Cameroon), Open Access 
Library Journal. 2023;10:e9723. 

12. Onyena AP, Sam K. A review of the threat 
of oil exploitation to mangrove ecosystem: 
Insights from Niger Delta, Nigeria. Global 
Ecology and Conservation. 2020;2 (22):1-
12. 

13. Chima UD, Larinde SL.. Deforestation and 
degradation of mangroves in the Niger 
Delta Region of Nigeria: Implications in a 
changing climate. In 38th Annual 
Conference of the Forestry Association of 
Nigeria. 2016;38. 

14. Numbere AO. Impact of invasive nypa 
palm (Nypa fruticans) on mangroves in 
coastal areas of the Niger Delta Region, 
Nigeria. Impacts of Invasive Species on 
Coastal Environments: Coasts in Crisis. 
2019;425-454. 

15. Kathiresan K, Bingham BL. Biology of 
mangroves and mangrove ecosystems. 
Advances in Marine Biology. 
2001;40:81‐251. 

16. Zabbey N, Tanee FB. Assessment of 
asymmetric mangrove restoration trials in 
Ogoniland, Niger Delta, Nigeria: lessons 
for future intervention. Ecological 
Restoration. 2016;34(3):245-257. 



 
 
 
 

Dick-Abbey et al.; Asian J. Res. Zool., vol. 6, no. 4, pp. 122-133, 2023; Article no.AJRIZ.108983 
 
 

 
133 

 

17. Zabbey N, Hart AI, Erondu ES. Functional 
roles of mangroves of the Niger Delta to 
the coastal communities and national 
economy. Fisheries society of Nigeria. 
2010;2:120-123. 

18. Kristensen E. Mangrove Crabs as 
Ecosystem Engineers; with Emphasis on 
Sediment Processes. Journal of Sea 
Research. 2008;59:30-43. 

19. Numbere AO. Impact of Human 
Disturbance on Fiddler Crab (Uca tangeri), 
Burrow Morphology, Distribution and 
Chemistry at Eagle Island, Niger Delta, 
Nigeria. Journal of Marine Science. 
2020;10:191-202. 

20. Daminabo OA. The story of Port Harcourt: 
The Hanging Garden. New world 
publishing limited, Port Harcourt;                 
2013. 

21. Eze PI, Godwill PT. As-Built Assessment 
Mapping Of Eagle Island Layout, Port 
Harcourt, Nigeria: A Remote Sensing And 
Gis Techniques. Journal of Research in 
Environmental and Earth Sciences. 
2022;8(4):10-17. ISSN(Online) :2348-
2532. 

22. Numbere A, Camilo G. Effect of pollution 
and seasonal changes on litter fall and 
accumulation in mangrove forest 
(Rhizophora species) of the Niger Delta, 
Nigeria. Journal of Environmental Science 
and Technology. 2018;11(2):86-94. 

23. Smyth AJ, Montgomery RF. Soils and 
Land Use in Central Western Nigeria. Soils 
and Land Use in Central Western Nigeria; 
1962. 

24. Aigberua A, Tarawou T. Speciation and 
Mobility of Selected Heavy Metals in 
Sediments of the Nun River System, 
Bayelsa State, Nigeria. Environmental 
Toxicology Studies Journal. 2018;2(1). 

25. Aigberua A, Numbere AO. Assessment of 
Dumpsite Soils in Mangrove Forest at 
Eagle Island, Nigeria: It’s Effect on 
Potential Bioavailability of Heavy Metals in 
the Environment. J Pet Environ Biotechnol. 
2019;10:390. 

26. Zilius M, Bonaglia S, Broman E, Chiozzini 
VG, Samuiloviene A, Nascimento FJ, 
Bartoli M. N2 fixation dominates nitrogen 
cycling in a mangrove fiddler crab 
holobiont. Scientific reports. 2020;10(1):1-
14. 

27. Osborne K, Smith TJ. Differential predation 
on mangrove propagules in open and 
closed canopy forest habitats. Vegetation. 
1990;89: 1-6. 

28. Escarré J, Lefèbvre C, Gruber W, Leblanc 
M, Lepart J, Rivière Y, Delay B. Zinc and 
cadmium hyperaccumulation by Thlaspi 
caerulescens from metalliferous and 
nonmetalliferous sites in the Mediterranean 
area: implications for phytoremediation. 
New Phytologist. 2000;145:429-437. 

29. Ajonina PU, Ajonina GN, Jin E, Mekongo 
F, Ayissi I, Usongo L. Gender roles and 
economics of exploitation, processing and 
marketing of bivalves and impacts on 
forest resources in the Douala-Edaa 
Wildlife Reserve, Cameroon. International 
Journal of Sustainable Development and 
World Ecology. 2005;12:161- 172. 

30. Eaton AD, Clesceri LS, Greenberg AE, 
Franson MAH. APHA. AWWA, WEF, 
Standard methods for the examination of 
water and wastewater. 19th edn, 
Washington, DC, USA; 1995. 

31. Numbere AO. Mangrove habitat loss and 
the need for the establishment of 
conservation and protected areas in the 
Niger Delta, Nigeria. Habitats of the World-
Biodiversity and Threats. 2019;13. 

 

© 2023 Dick-Abbey et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/108983 

http://creativecommons.org/licenses/by/2.0

