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Abstract 

Mangrove ecosystem is a most valuable ecosystem that renders various types of services. The Nigerian 

mangrove ecosystem is one of the largest in the world and most exploited yet it is still one of the most 

understudied mangrove ecosystems. Relative to other mangrove ecosystems, the Nigerian mangrove ecosystem 

has a low data quotient. 

Aim: The aim of this study is to assess the distribution of mangrove ecosystem across the Niger Delta region of 

Nigeria in other to determine the nature of the distribution.  

Methodology: Geographical Information Systems, field surveys and statistical techniques were used to show the 

nature of the distribution of mangrove forest in the area. 

Results: The results show that there is similarity and no significant variation in the distribution of mangroves 

across the Niger Delta implying that most of the mangrove species are common to all areas in the Niger Delta. 

Also, the originality of the mangrove sustenance is threatened by the invasive Palm specie- Nypa fruticans. 

Conclusion: This study has shown mangrove distribution across the Niger Delta and has analysed the variation 

in the distribution to show that the distribution in similar. It has shown that the original red mangrove the 

Rhizophora family is threatened by its invasive neighbour the palm specie- Nypa fruticans which acts to alter the 

mangrove ecosystem by modifying the ecosystem as it increases thereby compromising the original ecosystem 

services of the mangrove ecosystem and compromising original mangrove integrity as an internal enemy. NDVI 

analysis has shown a <1 indicating low vegetation index which is readily attributed to anthropogenic vegetation 

depletion thus putting the mangrove sustainability at threat externally. 
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Introduction 

Mangrove swamps in Nigeria stretch along the entire coastline, which is characterised by high rainfall and humid 

conditions. 

The largest expanse of mangroves is found in the Niger Delta between the region of the Benin River in the west 

and the Calabar, Rio del Rey estuary in the east. A maximum width of 30 to 40 km of mangroves is attained on 

the flanks of the Niger Delta, which is itself a highly dynamic system. [5]. Mangroves have numerous benefits 

wherever present.  Most importantly mangroves act as a buffer that protects coastal communities from natural 

hazards [2] such as tropical storms, strong winds, beach erosion, and even tsunami [11]. Mangroves are also known 

as blue carbon sinks because they can transfer and store carbon in their sediments more than those of terrestrial 

forests [9]. 

 

Materials and Methods 

Location of Study Area 

The Niger Delta lies in the southernmost part of Nigeria most of its states forming the shore line of Nigeria. It is 

located in Latitudes 40 30’ &70 40’N and Longitude 40 20’ & 90 20’ E (Fig 1). It has a total land area of 

112,110km2   which is 12% of the total Nigerian landscape, It is bordered to the south by the Atlantic Ocean and 

East by Cameroon [8].  

It is in the tropical rainforest vegetation belt of Nigeria which is of great importance globally as a carbon sink 

which is critical to world climatic stabilization. It also bears high economic importance as it is the source of 

major revenue to the Nigerian Government due to the oil and gas exploration.  

 

Field Data 

The field studies was carried out throughout various ecological communities in the Niger delta. Ranging from 

forests to river estuaries and was carried out by [8] for Buguma and Okrika Forest, [10] for Cross River Estuary, 

Kwa Iboe river estuary, and Imo River Estuary, [4], Buguma And Okrika Forest. In order to represent species 

heterogeneity, Barbour’s method was used [1]. This include: 

a. Locating quadrats in a completely random fashion 

b. Locating quadrats in a restricted or stratified random manner (stratified random sampling). 
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Buguma and Okrika 

A study on species distribution was conducted between seaward and landward sites in Buguma. Along a 20 m 

transect running across the middle of the plot, eight equally spaced points were identified and soil samples 

collected and species composition and diversity indi-ces estimated from seaward to landward locations. Floristic 

diversity, which is the percentage occurrence of mangrove species present around the forests, was determined 

within a 5 × 5 m2 sub-plots within a 20 × 20 m plot in Buguma and Okrika. 

 

 
 

Fig 1: Niger Delta. 

 

Cross River Estuary 

A 20 m by 20m quadrant was established along a transect line. The total number of quadrants placed were 28. 

From these, species abundance was determined only the dominant species type in each segment was established.   

The study considered both mangrove species and the domineering brackish water palm Nypa palm specie-Nypa 

fruticans. The quadrant spanned across Okobo Island, Oron-Esuk Ewang and Effiat Mbo.   

 

Kwa Ibo River Estuary 

A 20 m by 20m quadrant was established along a transect line. The total number of quadrants placed were 10 

following this pattern. From these, species abundance was determined only the dominant species type in each 

segment was established.  The study considered both mangrove species and the domineering brackish water 

palm specie-Nypa fruticans. 

 

Imo River Estuary 

A 20 m by 20m quadrant was established along a transect line. The total number of quadrants placed were 35. 

From these, species abundance was determined only the dominant species type in each segment was established.  

The quadrant spanned across the eastern obolo segment. The study considered both mangrove species and the 

domineering brackish water palm specie-Nypa fruticans. 

 

Escravos Community 

The study site covers 7 transects across the Ogidigben, Okegbe, Olegin and Madagho, Ugbagboro, Remure and 

Kpokpo communities in Warri North Local government Area of Delta state. Floristic data were collected in each 

of the area using the plot less method of Curtice and Cottom (1956) at preselected points, approximately 5 km 

apart. At each point along the direction of the transect-Point Centre Quadrat (PCQ), the area was divided into 4 

quarters. 

http://www.socialsciencejournals.net/
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Normalised Differentiated Vegetation Index [NDVI] 

NDVI was computed to identify the general vegetation richness index for the area. The NDVI value pixel by 

pixel ranges between -1 and +1. The implication being that higher values of NDVI indicate the richer and 

healthier vegetation. 

The NDVI image was computed from the band 3 and band 4 reflectance data for 2016 while the NDVI was 

calculated in ArcGIS using the map algebra function with the formula below:  

 

 
 

Where,  

NIR = the near infrared  

RED = the red reflectance 

 

Analysis of Variance 

ANOVA was used to check the variation of mangrove species distribution across the Niger Delta. This was 

necessary to determine if there is similarity and uniformity in the mangrove occurrence of there exist spatio-

temporal differences. 

 

Analysis of Results 

Buguma and Okrika 

For Buguma and Okrika forest community, five mangrove species were discovered to dominate the landscape 

and two major palm species.  Shannon wiener’s diversity index was calculated for the study area. 

 

Table 1: Shannon wiener diversity index (H) for major mangrove species. 
 

Scientific Name Colour Abundance Poportion (Pi) Ln(Pi) PLn(Pi) 

Rhizophora mangle Red 5 0.21 -1.561 -0.328 

Rhizophora racemosa Red 8 0.33 -1.109 -0.366 

Rhizophora harrisoni Red 2 0.08 -2.526 -0.202 

Avicennia germinans White 6 0.25 -1.386 -0.347 

Laguncularia Black 3 0.13 -2.040 -0.264 

Total  24  H 1.508 

  

Table 2: Shannon wiener diversity index for major non-mangrove palm species. 
 

Scientific Name Common Name Abundance Poportion (Pi) Ln (Pi) PLn (Pi) 

Nypa fruticans Nypa palm 5 0.83 -0.186 -0.154 

Elaeis guineensis Date palm 1 0.17 -1.772 0.366 

Total  6   0.52 

 

Table 3: Percentage species abundance for Buguma and Okrika 
 

Scientific name Abundance Percentage abundance 

Rhizophora mangle 5 16.67 

Rhizophora racemose 8 26.67 

Rhizophora harrisoni 2 6.67 

Avicennia germinans 6 20 

Laguncularia 3 10 

Nypa fruticans 5 16.67 

Elaeis guineensis 1 3.33 

Total 30 100 

 

Cross River Estuary 

For Cross River Estuary, three major mangrove species were discovered by the field studies that dominates the 

mangrove landscape. The abundance level of each species was computed. 

 

Table 4: Mangrove and palm species abundance in Cross River Estuary. 
 

Scientific Name Abundance Percentage Abundance 

Rhizophora racemosa 6 21.43 

Nypa fruticans 16 57.14 

Avicennian Africana 6 21.43 

Total 28 100 
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KWA Ibo River Estuary 

In Kwa Ibom River estuary, four domineering mangrove species were discovered. Three of them being pure 

mangrove species and one being a palm species. 

 

Table 5: Mangrove and palm species abundance in Kwa Ibo River Estuary 
 

Scientific Name Abundance Percentage Abundance 

Rhizophora racemosa 3 27.27 

Nypa fruticans 6 54.54 

Avicennian Africana 1 9.09 

Laguncularia racemosa 1 9.09 

Total 11 100 

 

Imo River Estuary 

Imo River Estuary presents two dominant original mangrove species and one palm species.  

 

Table 6: Mangrove and palm species abundance in Imo River Estuary 
 

Scientific name Abundance Percentage Abundance 

Rhizophora racemose 14 40 

Nypa fruticans 15 42.86 

Avicennian Africana 6 17.14 

Total 35 100 

 

Escravo and environs mangrove forests 

In escravos community seven mangrove forest sites was studied. It was discovered that three Mangrove and one 

palm species was dominant.  

 

Table 7: Mangrove Species Distribution in Escravos and environs. 
 

Species Ogidigben Okegbe Olegbin Madagho Ugbagboro Remure Kpokpo Total 
Percentage 

Abundance % 

Avicennia aficana - - 16 18 17 19 - 70 22.01 

Rhizophora racemosa 10 - 2 18 23 19 - 72 22.64 

Laguncularia 

racemosa 
- 18 14 - 16 10 - 58 18.24 

Nypa fruticans - - 43 43 32 - - 118 37.11 

Total 10 18 75 79 88 48 - 318 100 

Percentage Proportion 

% 
3.14 5.66 23.58 24.84 27.67 15.09 0 100  

 

Table 8: Mangrove Species distribution across study sites 
 

Species Buguma 
Kwa Ibo 

River Estuary 

Cross River 

Estuary 

Imo River 

Estuary 

Escravos Community 

Forest 

Rhizophora racemosa 16.67 27.27 21.43 40 22.64 

Avicennia Africana 0 9.09 21.43 17.14 22.01 

Laguncularia racemosa 10 9.09 0 0 18.24 

Nypa fruticans 16.67 54.54 57.14 42.86 37.11 

 

 
Source: Fieldwork 

 

Fig 2: Mangrove distribution in the Niger Delta 
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Table 9: ANOVA data calculation table. 
 

Location 
Rhizophora 

racemosa (X1) 
X12 

Avicennia 

africana (X2) 
X22 

Laguncularia 

racemosa(X3) 
X32 

Nypa 

fruticans (X4) 
X42 

Buguma 16.67 277.89 0 0 10 100 16.67 277.67 

Kwa Ibo 

River Estuary 
27.27 743.65 9.09 82.63 9.09 82.63 54.54 2974.61 

Cross River 

Estuary 
21.43 459.24 21.43 459.24 0 0 57.14 3264.98 

Imo River 

Estuary 
40 1600 17.14 293.78 0 0 42.86 1836.98 

Escravos 

Community 

forest 

22.64 512.57 22.01 484.44 18.24 332.69 37.11 1377.15 

Total 128.01 3593.35 69.67 1320.09 37.33 515.32 208.32 9731.39 

 

TSS= 5333.08 

D/F=N-1= 19 

BSS= -4432.33 

D/F= N-1=3 

WSS= TSS-BSS 

= 9765.41 

D/F= 19-3 =16 

 

Table 10: Anova Table 
 

Source of variation Sum of Square D/F Variance Estimate 

BSS -4432.33 3 -1477.44 

WSS 9765.41 16 610.34 

TSS 5333.08 19 280.69 

 

 
 

Calculated F= -2.42 

D/F= 2 under 3 @ 0.05 

=9.55 

 

Decision 

since the table value is greater than the calculated value we conclude that there is no significant variation in the 

distribution of Mangrove species in the Niger Delta. 

 

 
 

Fig 3: NDVI for Niger Delta 2018 

http://www.socialsciencejournals.net/


International Journal of Social Science and Education Research www.socialsciencejournals.net 

25 

Discussion of Findings 

The study has discovered that across the Niger Delta, the originality of the Mangrove ecosystems still remains 

but is threatened. In Escravos community where seven mangrove sites were studied most ¾ were rich in at least 

2 types of Mangroves species or one palm species. In Fig 2 it is shown that the mangrove flora common to all 

study areas across the Niger Delta is Rhizophora racemosa which is an original red mangrove species. This is 

indicates that original mangrove still exists. Laguncularia racemosa is the least dominant mangrove flora specie.  

The NDVI was used to test the vegetation richness across the Niger delta. the result show that most of the area 

have a <1 value which indicates a general low vegetation index. The significance of this is to relate our study 

findings with the overview vegetation state. When Shannon wiener’s index was computed for Buguma Okrika 

area, none of the species was up to 0.5 this indicates a poor vegetation-environment index, this was what the 

NDVI was meant to relate. 

The ANOVA computation indicates no significant spatial variation in the distribution of mangrove across the 

study area. However the study reveals that apart from the original mangrove flora composition, there is a threat 

to the mangrove integrity by the invasive associated Palm specie Nypa fruticans. Across all study areas, Nypa 

fruticans dominates the mangrove study site in abundance rate with as high as 57% in Cross River Estuary. This 

poses threat to mangrove system integrity as the Nypa fruticans is highly invasive. 

 

Conclusion 

The study has conducted a comprehensive analysis of Mangrove Distribution across the Niger Delta using, 

statistical techniques, Geo-spatial techniques, direct field studies. It has shown the dominant mangrove species 

across the Niger Delta not being particular to pure mangroves but showing the dominant flora observed in the 

study sites. Considering eleven study sites across four communities in Niger Delta, the study has evaluated 

mangrove distribution. it has discovered that there is at least still presence of Original red mangrove Rhizophora 

racemosa across all the study sites studied. However, the study has shown that the mangrove integrity is 

threatened by the invasive Nypa fruticans whose presence greatly overrides the original mangrove flora with a 

ration of 3:1. NDVI conducted showed that the area is generally experience a low vegetation index due to mostly 

anthropogenic vegetation depletion thus apart from the internal threat posed to the Mangrove by the Nypa 

fruticans, External vegetation depletion poses threats to not just the mangrove integrity but to the mangrove 

sustainability.  
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