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Abstract 
The study reviewed some environmental concerns in the mangrove and wetland ecosystem that 
could negatively affect productivity. Among these threats to biodiversity and healthy existence of 
man in wetland ecosystems are indiscriminate mining of sand, land reclamation or sand filling of 
wetlands, over exploitation of resources, high rate of deforestation, increased rate of urbanization, 
seasonal flooding, increased rate of coastal erosion, negative effects of climate change, operation 
of pirates, invasion of alien species, pollution and poor attitude towards afforestation. Pollution 
was mostly caused by operation of local and illegal refinery, oil bunkering and spillage; non 
sanitary disposal of sewage and plastic debris; which end up in large water bodies. Plastics 
gradually degrade into micro plastics, or become more threats to many wild species through 
ingestion or entanglement. Micro plastics have complex health implications in the lives of species. 
Several individuals of many species including those on IUCN Red list have died through ingestion 
of micro plastics while many other living individuals including man are carriers of micro plastics 
ingested unknowingly. Urbanization has increased the demand for many resources in wetlands. 
Pollution has rendered many agricultural lands belonging to wetland inhabitants unproductive. 
Pollution of streams that are sources of drinking water and fish for fishing folks have made most 
wetland inhabitants jobless with no potable water for domestic use. The rate of poverty and 
unemployment amongst wetland inhabitants is continuously increasing. This has increased the rate 
of robbery, restiveness, kidnapping and destructive utilization of available resources due to 
competition. Recycling of plastics, effective enforcement of environmental laws against operation 
of illegal refinery, oil bunkering, pirates, indiscriminate deforestation; regulation of sand mining, 
land reclamation and utilization of other wetland resources; creation of awareness towards 
afforestation practice and sustainable use of resources in wetlands could protect the wetland 
ecosystem from total destruction. 
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Introduction 
Wetlands are formed when natural or man- made barriers impede the flow of water 
resulting in flood-plains, peatlands, marsh, swamps, mangroves, lakes, reservoirs, ponds 
and canals (Kio and Ola-Adams, 1990). The Ramsar Convention defined wetlands as 
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areas of marsh, fen, peatland or water, whether natural or artificial with water that is 
static or flowing, fresh, brackish or salt including areas of marine water, the depth of 
which at low tide does not exceed six metres (Sayer and McNeely, 1984). Wetlands are 
very strategic ecosystem of global importance. DeGroot et al. (2006) reported that the 
value of wetlands and their associated ecosystem services has been estimated at US$14 
trillion annually. Mangroves are some of the most productive, complex, and beneficial 
natural resources of the planet, earth. They act as filters for water supply, reduce erosion, 
serve as nurseries for commercial fisheries, provide opportunities for recreation, nurture 
vital marine biodiversity, and can act as "carbon sinks," which reduce greenhouse gas 
emissions (Espuelas and Agardy, 2014). Mangroves and the biodiversity they nurture 
help with climate regulation, food security, and poverty reduction.  
 
Many people live within mangrove forests. These people benefit from a variety of goods 
and services provided by mangroves, including fisheries and forest products, clean water, 
and protection against erosion and extreme weather events. These ecosystem services are 
worth an estimated $33,000 to $57,000 per hectare per year to the national economies of 
developing countries with mangroves (Espuelas and Agardy, 2014). Tropical coral reefs, 
notwithstanding that they cover only a small percentage of the ocean floors, have an 
estimated economic value of about US$30 billion in global goods and services (UNEP, 
2006). A quarter of the world's fish rely on coral reefs as nurseries and properly managed 
coral reefs can yield an average of 15 tonnes of fish and other seafood per km2 per year 
(Miththapala, 2008). 
 
There are many wetlands in Nigeria particularly with the Niger Delta consisting of saline 
mangrove swamps which stretch through the coastal states (in Nigeria) with 504,800 
hectares in Rivers, Delta and Bayelsa states and 95,000 hectares in Cross River State 
(FOS, 2004). The size of the Niger delta mangrove forests rank as the largest in Africa 
and as the third largest (FOS, 2004; UNDP, 2006) in the world and is therefore rated to 
have great productive potentials but that is far from reality. Productivity in the wetlands 
and mangrove ecosystems of the world including that of Niger Delta is continuously 
decreasing at different levels due to environmental threats.  
 
Despite their importance, wetlands have faced widespread destruction throughout the past 
century, with more than 25% of global cover of mangroves cleared between 1980 and 
2000 (Hogarth, 2007) leading to fears that they could be functionally extinct within 
100 years (Duke et al., 2007). Reports have shown that the deforestation rate of 
mangroves is 3-5 times greater than that of forests. Thus, more than 35% of the world's 
mangroves are already gone, and the figure is as high as 50% in some countries such as 
India, the Philippines, and Vietnam (Rimac, 2009). More so, about 50% of coral reefs 
worldwide have disappeared with about 1/5 of the remaining already considered damaged 
beyond repair, and it has been predicted that at the current high rates of temperature rise, 
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coral reefs, which are the bed rock of wetland biodiversity will be gone by 2050. With 
only less than 1% of the remaining mangrove forests adequately protected (Rimac, 2009) 
and fresh water in different areas functionally endangered as a habitat for many aquatic 
lives, the world is in a serious problem. No wonder Ijeomah and Emelue (20011) 
emphasized that ‘one of the most serious global challenges to the present generation is 
how to sustain utilization of limited natural resources in the face of ever increasing 
human population especially in countries like Nigeria with high rates of poverty, where 
the governments are non-responsive to the needs of the people, and the majority of the 
people heavily rely on natural resources, such as forests, land, and water for survival’. 
This raises a lot of fears as Nigeria has the world highest deforestation rate of primary 
forests as 55.7 percent of such forests where lost between 2000 and 2005 (FAO, 2005), 
when the population of the country and its attendant demand on environment was far less 
than what obtains at present. The actual size of the remaining forests and wetland are 
unknown as they are continuously reducing even in their level of productivity. There is 
an urgent need to address environmental concerns as related to wetlands management, 
productivity and sustainability. 
 
Some Environmental Concerns in Wetland and Mangroves 
There are many environmental concerns about wetland ecosystem. Some of them include: 
pollution, waste disposal, deforestation, and overexploitation of resources, siltation of 
water bodies, increased coastal erosion, climate change, urbanization, invasive species, 
dredging of sand, flooding, tourism and operation of pirates. 
 
Pollution 
Sources of pollution in wetlands are not limited to, but include crude oil prospecting and 
drilling, crude oil bunkering, operation of illegal refineries, fertilizers, chemicals and 
pesticides from agricultural farms and industries as well as untreated sewages. Hardship, 
lack of good governance, corruption and inefficiency in environmental law enforcement 
have aggravated cases of crude oil bunkering, illegal drilling, refining and marketing. 
Those involved in this form of ‘environmental terrorism’ or ‘occult compensation’ in 
Niger delta region, drill crude oil, crudely ‘distilling’ it (for local fuel supply) without any 
environmental considerations, and releasing much of the contents back into the creeks 
and forests (Dickson, 2014). Illegal bunkering and artisanal oil ‘refining’ of crude oil has 
become very rampant in the Niger delta region of Nigeria. This is commonly experienced 
in many areas of Rivers, Bayelsa, Delta States and riverine areas of Ondo state. This Oil 
bunkering and operations of illegal refineries have become locally acceptable such that 
inhabitants of most riverine areas of the Niger Delta such as Nembe rely on these acts for 
steady supply of petrol and kerosene. The heavy reliance on products of these illicit 
operations is due to the relative cheapness and availability of the products. Painfully, the 
high patronage and profit made by these operators has sustained them in the business and 
attracted locals in other occupations to the business. Although the business is being 
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publicly criticized by the mass media, the number of operators has continued to increase 
due to connivance with low enforcement agents and local chiefs. Most culprits arrested 
by law enforcement agents are operators who fail to comply with their demands (Sweet 
Crude Reports, 2012). 
 
Harnessing of petrol and kerosene as the only valuable products of illicit refining and 
emptying of the remaining sludge (other petroleum products) inside the creek is one of 
the steady ways of destroying wetland biodiversity. Films of oil from the sludge spread to 
various areas covering the surface of water bodies, thus destroying many species 
including, fish, periwinkle and oyster which are the major sources of animal protein and 
livelihood in the areas. These pollutants also destroy the vegetation in the areas as the 
soil, air and water bodies have become polluted (Plate 1). The spreading of these oil films 
to connecting waters pollute farms and most sources of water supply including water 
used for domestic purposes. The fact that most water bodies are connected increases the 
spread of the negative impacts. The large number of operators of these illegal refineries 
increases the quantity of sludge emptied into the creeks on daily basis.  
 
Another major cause of wetland pollution is oil spillage which is a frequent occurrence in 
the Niger Delta region of Nigeria. The Nigeria National Petroleum Corporation (NNPC) 
estimated that between 1976 and 1996, there were a total of 4,835 incidents resulting in 
the spillage of at least 2,446,322 barrels (102.7 million US gallons) of crude oil, of which 
an estimated 1,896,930 barrels (79.7 million US gallons; 77 percent) were lost to the 
environment: land, swamp and the offshore environment (Nwilo and Badejo, 2005, 
Twumasi and Merem, 2006). The impact of oil spillage is similar to that experienced 
when unwanted products of illegal refineries are purposely emptied inside creeks and 
water bodies by operators of illegal refineries. However, that of oil spillage has more 
deleterious effects because of the higher quantity that in most cases are released at once 
into the environment. This is worsened by the fact that the thickness of the film of oil on 
the water is higher (in the case of oil spillage) whereas oil unlike water cannot evaporate 
except when set on fire. Oil spills on stagnant water, destroys all life inside the water 
because the film of petroleum products covers the water and hinders exchange of gases. 
Thus, fish ponds, local streams and agricultural farms are rendered unproductive. For 
instance, the devastating consequences of crude oil spill in Eleme Local Government 
Area; Ogoni with its consequential hazards on both biodiversity and human safety have 
been well criticized. The oil spill resulted in the defoliation and death of mangrove 
vegetation, contamination of rivers, streams and groundwater supply, destruction of 
aquatic and terrestrial lives, corrosion of roofs and water ways, rural impoverishment due 
to loss of source of livelihood, and destruction of farms (Medugu, 2012). According to 
the UNEP report (2006) the only way to revive lives in Ogoni land will be to clean up the 
environment and to continuously supply the inhabitants with clean and drinkable water as 
all their sources of water had become polluted and unsafe for drinking. Smaller oil spills 
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happen every day, due to drilling incidents or leaking motors, and cause the death of 
birds, marine mammals, algae, fish and shellfish (UNESCO, 2015a). The quantity of this 
daily spill is increased by the fact that most oil companies use facilities that have 
exceeded their life spans (Medugu, 2012). 
 
The fact that many oil companies involved in crude oil drilling give inadequate 
consideration to environmental protection and amelioration has worsened cases of 
environmental pollution in wetland ecosystems. Most times these companies connive 
with local chiefs or more influential persons from communities affected by crude oil 
spillage and pay non commensurate compensation to the affected farmers, fishermen and 
other indigenes of affected communities whose sources of drinking water have been 
destroyed. In some cases impact assessment of the level of environmental destruction will 
be conducted but recommendations made by the assessors will not be implemented. The 
UNEP report of 2006 is yet to be implemented in Ogoni land. 
 
According to a 2009 UNEP report, Land-based sources (such as agricultural run-off, 
discharge of nutrients and pesticides and untreated sewage including plastics) accounted 
for approximately 80% of marine pollution, globally. It also listed Agricultural practices, 
coastal tourism, port and harbour development, damming of rivers, urban development 
and construction, mining, fisheries, aquaculture, and manufacturing, among others, as 
sources of pollution threatening coastal and marine habitats. Pollution of marine habitats 
leads to pollution of many wetlands. There are existing local and regional laws to check 
against many forms of marine pollution. However, poor enforcement of environmental 
laws has not helped in any way in solving problems of pollution in wetland ecosystems. 
In spite of legislations against gas flaring, oil companies are still flaring gases on regular 
bases and fishermen are still using chemicals to kill fishes in many water bodies.  
 
Dumping of refuse  
Wetland habitats, worldwide, are contaminated with man-made debris. Excessive 
nutrients from sewage outfalls and agricultural runoff have contributed to the increasing 
incidence of low oxygen (hypoxic) areas known as dead zones, where most marine lives 
cannot survive, resulting in the collapse of some ecosystems. There are presently close to 
500 dead zones with a total global surface area of over 245,000 km², an area that is 
roughly equivalent to the size of the United Kingdom (UNESCO, 2015a). The excess 
nitrogen can also stimulate the proliferation of seaweeds and microorganisms and cause 
algal blooms. Such blooms can be harmful, causing massive fish kills (Plate 2), 
contaminating seafood with toxins and altering ecosystems. 
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Plate 1: A local and illegal refinery in Niger Delta region of Nigeria 
Source: Emmanuel (2013) 
 

 
 
Plate 2: Fish species that died due to algae bloom 
Source: UNESCO (2015a) 
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Environmental and health concerns associated with plastic pollution are a long 
recognized international problem (Carpenter and Smith, 1972) particularly with the 
oceans becoming a large refuse dump for all types of plastic. Plastic items consistently 
represent the major categories of marine debris by material type on a global basis (Barnes 
et al., 2009; Browne et al. 2011; Thompson et al., 2009).The United Nations 
Environment Programme estimated in 2006 that every square mile of ocean contains 
46,000 pieces of floating plastic (UNESCO Report, 2009). This litter can accumulate in 
huge floating garbage patches or wash up on the coasts (Plates 3, 4 and 5). 
 
 

 
 
Plate 3: A boy collects plastic from a raft in a wetland covered with debris in 
Jakarta, Indonesia 
Source: McNamee (2008)  
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Plate 4: Trash found on a beach in the U.K. 
Source: Marine Conservation Society as cited by Thompson (2013) 
 
 

 
 

Plate 5: Plastic debris in Marine National Monument a remote albatross nesting 
grounds on Midway Atoll. 
Source: Thompson (2013) 
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When plastics are discarded greater percentage of them end up inside the ocean and from 
there spread into many wetlands. Weiss et al. (2006) reported that a piece of plastic found 
in an albatross stomach (in 2005) bore a serial number traced to a World War II seaplane 
shot down in 1944. Computer models re-creating the object’s journey showed that it 
spent a decade in the Western Garbage Patch, just south of Japan, and then drifted 6,000 
miles to the Eastern Garbage Patch off the West Coast of the U.S., where it spun in 
circles for the next 50 years.  
 
Once discarded, plastics float in oceans, gradually weather and erode into very small 
toxic fragments known as micro-plastics which animals mistake for food. Both 
microplastics and plastic pellets are already found in most beaches around the world 
(UNESCO, 2015a). Fish and birds can choke on these particles, get sick as they 
accumulate in their stomachs, or become entangled in larger plastic debris. Over 260 
species including invertebrates, turtles, fishes, sea birds and mammals, have been 
reported to ingest or become entangled in plastic debris, resulting in impaired movement 
and feeding, reduced reproductive output, lacerations, ulcers, and death (Derraik 2002; 
Laist 1997; Wabnitz and Nichols, 2010). 
 
Ingestion of marine debris by species 
Seabirds, sea turtles, fish, and marine mammals often ingest marine debris that they 
mistake for food. Plastic bags, rubber, balloons and confectionery wrappers are among 
the frequently ingested debris by marine species. Most marine species feed non-
selectively and may consume marine debris, particularly ones accumulated in the vicinity 
of food items (Plates 6 and 7). For example, whales and sea turtles often mistake plastic 
bags for squid, while birds often mistake plastic pellets for fish eggs. Also, turtles 
frequently ingest plastic bags, confusing them with jellyfish which is a common prey for 
all turtles (Campani et al. 2013; Schuyler et al., 2014). 
 
A study of 38 green turtles revealed that 61 percent had ingested some form of marine 
debris including plastic bags, cloth, and rope or string (Bugoni et al., 2001). According to 
Schuyler et al. (2014) at least 56 species of sea birds confuse fish eggs and crustaceans 
with polystyrene balls and plastic buoys, and so consume the debris. Plate 8 shows a cow 
ingesting a plastic bag. Ingestion of marine debris seriously harm marine lives. Starvation 
or malnutrition can result when the debris collects in the animal’s stomach causing the 
animal to feel full. Starvation also occurs when ingested marine debris in the animal's 
system prevents vital nutrients from being absorbed. Debris usually causes a physical 
blockage in the digestive system, leading to internal injuries and pain. Autopsies 
performed on marine species such as Grey Nurse Sharks (Carcharias taurus) have 
revealed that hook wounds can puncture the stomach, pericardial cavity, and oesophagus 
causing infection and death (Schuyler et al., 2014).  
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Some marine debris, especially some plastics, contain toxic substances that can cause 
death or reproductive failure in fish, shellfish, and other marine life. In fact, some plastic 
particles have even been determined to contain certain chemicals up to one million times 
the amount found in the water alone (Moore, 2002). 
 
It has been estimated that at least 100,000 mammals and birds die from consumption of 
plastics each year, the numbers of fish killed by them are unknown, but that could be in 
the millions (McNamee, 2008). 
 
 

 
 
Plate 6: A cow eats a plastic bag from the River Ganges in India 
Source: McNamee (2008) 
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Plate7: The stomach contents of the Mink Whale – 22 pieces of plastic, mainly 
plastic bags from stores and garbage, completely blocked its digestive track. Total 
weight of plastic was 720 grams. 
Source: Thompson, (2013) 
 
Entanglement of species with debris 
Marine debris such as fragments of trawl netting, plastic packing straps, and twine or 
cords cause death (Plate 8) or damage to marine species by entanglement. A species can 
become entangled in marine debris causing serious injury or death. Entanglement can 
lead to suffocation, starvation, drowning, increased vulnerability to predators, or other 
injuries. Marine debris can constrict an entangled animal's movement which results in 
exhaustion or development of an infection from deep wounds caused by tightening 
material. For example, volunteers participating in the 2008 International Coastal Cleanup 
event discovered 443 animals and birds entangled or trapped by marine debris (Ocean 
Conservancy, 2008). Death by strangulation can occur to seals as young seals grow with 
plastic or net fragments entangled around their necks. Extensive injuries to marine 
animals (from fishing line debris, nets or ropes) which cuts into the animals’ skin can 
lead to infection and eventual death. Entanglement may involve flippers, tails or flukes 
and may lead to a protracted amputation of limbs. Manatees have been found with scars 
or missing flippers due to entanglement (Butterworth et al. 2012). Entanglement in 
marine debris can also cause restricted mobility. If the debris is large, it may cause 
considerable drag as the animal swims, contributing to inefficient hunting and a faster 
consumption of body reserves (McNamee, 2008). 
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Plate 8: Weaned Monk Seal pup entangled in a line with plastic, found in Midway 
Atoll, (Spring, 2013). 
Source: United States Fish and Wildlife Service as cited by Thompson (2013) 
 
According to a Convention on Biological Diversity report that reviewed contributions 
from 480 authors, over half of the contributors documented entanglement and ingestion, 
impacting 46,000 individuals and 663 species (Thompson, 2013). A review of 
entanglement and ingestion of marine debris by marine organisms, showed that these 
phenomena had been known to affect individuals of at least 267species worldwide. This 
included 86% of all sea turtles, 44% of all seabird species, 43% of all marine mammal 
species and numerous fish and crustacean species (Laist, 1997). For most of the species 
concerned, significant numbers of individuals were affected (Laist, 1997) (Table 1). 
 
The frequency of impacts varies according to the type of debris; but over 80 % of the 
impacts were associated with plastic debris while paper, glass and metal accounted for 
less than 2%. Plastic debris causes the death of more than a million seabirds every year, 
as well as more than 100,000 marine mammals (UNESCO, 2015b). About 15% of the 
species affected through entanglement and ingestion are on the IUCN Red List (GEF, 
2012). Table 1 presents record of plastic ingestion and entanglement among species. 
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Table 1: Number and percentage of marine species with documented entanglement 
and ingestion  

Species group Total 
number of 
species 
worldwide 

Number and % 
of species with 
entanglement 
records  

Number and % 
of species with 
ingestion 
records 

Sea turtles 7 6 (86%) 6 (86%) 
Sea birds 312 51 (16%) 111 (36%) 
Penguins 16 6 (38%) 1 (6%) 
Grebes 19 2 (10% ) 0 
Albatrosses, Petrels, shearwaters 99 10 (10%) 62 (63%) 
Pelicans, Cormorants, Frigate 
birds, Tropic birds 

51 11 (22%)  8 (16%) 

Shorebirds, skuas, gulls, terns, 
auks 

122 22 (18%) 40 (33%) 

Other birds - 5 0 
Marine mammals 115 32 (28%) 26 (23%) 
Baleen Whales 10 6 (60%) 2 (20%) 
Toothed Whales 65 5 ( 8%) 21 (32%) 
Fur seals and Sea lions 14 11 (79%) 1(7%) 
True seals 19 8 (42%) 1 (5%) 
Manatees and Dudongs 4 1 (25%) 1 (25%) 
Sea otter 1 1 (100%) 0 
Fish - 34 33 
Crustaceans - 8 0 
Squid - 0 1 
Species total  136 177 

 

Source: Mudgal et al. (2011) (adapted from Laist, 1997) 
 
Invasive Species 
Marine debris can contribute to the transfer and movement of invasive species. Floating 
marine debris can carry invasive species from one location to another. Invasive species 
use the marine debris as a type of "raft" to move from one body of water to another. 
Water hyacinth is a typical example and has covered large areas of wetlands, hindering 
navigation and breeding of fish. According to USDA Forest Service (2015) invasive 
species can negatively affect the environment as they displace native species, reduce 
native wildlife habitat, reduce forest health and productivity, alter ecosystem processes 
and degrade recreation areas 
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Deforestation and Over exploitation of Wetland resources 
The Over exploitation of resources in wetlands and mangrove ecosystem is worsened by 
population explosion and poverty. Fishes are harvested with chemicals and nets of 
ecologically unacceptable mesh size. For example a total of 10 individuals of crocodile, a 
species on IUCN red list (juvenile and mature) were caught in a hunting expedition by 
one local hunting group (of four persons) that supplies products to marketers in Ogbe- 
Ijaw market in Warri, Delta State. If only one hunting group could catch 10 individuals of 
crocodile in a hunting expedition it then implies that the existence of most species therein 
will be seriously threatened because many groups embark on similar operation on daily 
basis (Ijeomah and Oruh, 2012). Crocodile has become seriously threatened as the 
juveniles will always get entangled in fishing nets of fishermen. Even inside wetlands in 
protected environments similar cases of over exploitation is experienced. In 2014, a 
poacher was caught inside Okomu national park with three large crocodiles which he has 
charmed and was about taking them away (Ugwu, Personal communication). Over 
exploitation of periwinkles, crab and oyster and reduced breeding caused by pollution 
have drastically decreased the number of these species. Many households gather less than 
their expected quantity. Cases of poachers using chemicals to poach fish have been 
severally reported in Cross River national park (Ijeomah et al, 2015). Fish blasting is still 
a common practice in water bodies of Niger Delta (Ijeomah et al, 2011). When these 
chemicals are used, targeted fish sizes are killed and thousands of fish eggs and immature 
fish are destroyed.  
 
Mangroves and other wetland vegetation are regularly harvested for fuel wood and 
building of houses without any plan for replacement or reforestation. Mangrove trees are 
used for construction, wood chip and pulp production, charcoal production, animal fodder 
and boat construction etc. Forests are cleared for agricultural land, human settlements, 
infrastructure (such as harbours), and industrial areas. Many species commonly logged 
have become threatened in most wetland ecosystems. Logging is carried out on daily 
basis. The high rate of deforestation and consistent logging operations have opened up 
the mangrove and other wetland ecosystems and aggravated coastal erosion which has led 
to consistent flooding and siltation of water bodies. Construction of dams and diversion 
of rivers for irrigation practice also affect the amount of water that reach mangroves, thus 
changing the salinity level of water in mangroves. Diversion of waters could also lead to 
drying up of water bodies or reduction in the quantity of water therein. Lake Chad basin 
has decreased from 25,000km2 to 2500km2 between 1960 and 2000, before recovering to 
about 1900km2 in 2001 (Lake Chad Basin Commission, 2005) 
 
Effects of climate change 
Climate change and the consequential seasonal flooding and high rate of erosion in 
coastal areas is a major environmental concern. As a result of climate change, many areas 
have experienced an increased level of rainfall that could not be easily drained after all 
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the natural sinks such as rivers, streams, valleys where it was normally channeled to have 
become saturated. Flooding has negatively affected households’ farms, rendered many 
people jobless, hungry and homeless. Many deaths have been recorded as a result of 
flooding. It has brought about food scarcity in many coastal areas. The fact that natural 
water ways are blocked either during building of houses, or with disposed refuse in many 
areas have increased the effects of flooding. Flooding experienced around Oguta lake in 
2013 hampered tourism as many houses close to the lake became submerged, fishing 
activities were hindered and all boat operators became seasonally jobless. Similar case 
happened among households living close to River Benue and other wetlands. 
  
The rise in sea temperature due to climate change is negatively affecting the survival of 
many aquatic species. Corals cannot survive if the water temperature is too high. Global 
warming has already led to increased levels of coral bleaching, and this is predicted to 
increase in frequency and severity in the coming decades. 
 
Urbanization 
The high rate of urbanization is worsening the problem of deforestation. The increasing 
deficit in housing in Nigeria which is estimated at sixteen million (16, 000,000) units, and 
the need for the construction of other important infrastructure of the country in attempt to 
meet up with the vision 20:2020 project (of becoming amongst the top 20 economies in 
the world by 2020) has continued to drive the need for sand and essential construction 
raw materials (Foraminifera Market Research, 2012). This has resulted in the use of 
modern equipment in the production of sand, in order to meet required demands. 
Indiscriminate mining of sand is an usual practice in coastal areas of many states (in 
Nigeria) including Bayelsa, Rivers, Delta, Imo and Abia states. Consistent mining of sand 
could lead to landslide and thereafter encourage coastal erosion. Sand filling of water 
bodies destabilize wetland ecosystem. Both dredging and sand filling create disturbance 
in aquatic ecosystems. Houses are built on daily basis with access and feeder roads 
created. Building of markets, seaports, air ports, tourist resorts and many other 
construction works that requires land, sand and wood are always embarked upon, thus 
increases the rate of deforestation, either sand filling of wetlands or mining of sands in 
the wetland ecosystem. Development brings about the clearing of vast areas of land that 
were formerly forests and habitats of many species, thereby threatening the existence of 
many lives. Although environmental impact assessment of such projects are always 
carried out but many of them are being compromised to satisfy business interests (Powell 
1993 as cited by Ijeomah et al., 2015). 
 
Other environmental concerns 
About 5 percent of global agricultural land (264 million ha) is irrigated (P.A.G.E, 2000). 
Irrigation therefore accounts for approximately 70 percent of the water withdrawn from 
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freshwater systems for human use, making it the largest net user of freshwater. Estimates 
also show that the share of cropland that is irrigated has grown by 72 percent from 1996. 
 
World Bank reports of 1996 on Nigeria as cited in Ajibola et al. (2012) revealed that the 
growth rate of urban areas in Nigeria increased from 20 percent in 1970 to 33 percent in 
1993. Although the growth rate decreased to 4.5 in 2014 (World Bank (2016), it was 
projected that by the year 2025, that about 75 percent of Nigeria’s population (245 
million persons) would be expected to live in towns and cities. This shows that the 
demand for houses will increase the rate of deforestation, sand filling of wetlands and 
dredging of wetlands will also increase to ensure that more houses are built to 
accommodate the immigrants. This may have prompted Millennium Ecosystem 
Assessment (2005) to state that the degradation and loss of inland wetlands and species 
has been driven by infrastructure development (such as dams, dikes, and levees), land 
conversion, water withdrawals, pollution, overharvesting, and the introduction of 
invasive alien species. Nevertheless many authors (Zabbey, 2004; Kondolf et al., 2001; 
Whitehead, 2007; Ratcliffe, 1997; Lawal 2011; Adekoya, 1995; Aigbedon, 2005; 
Kondolf et al, 2001) have reported the negative effects of dredging wetlands as: 
weakening of the strength of flanking riverbanks, riparian erosion, lost or dwindling of 
biodiversity of the affected areas; lowering of alluvial water tables, destabilization of 
water channels, and loss of aquatic and riparian habitats. Dredging of sand results in 
turbidity, which is harmful to wetland organisms that require sunlight for survival, 
destroys fisheries; thereby causing problems for people who rely on fishing activities. 
Sand dredging disturbs the surrounding landscape through site clearing, path 
construction, trampling, vehicular movement and pumping of sand on farmlands. The 
removal and destruction of vegetation and soil profile destroys habitat – the aquatic 
ecosystem, resulting in reduction in faunal population. Other adverse effects of inland 
sand dredging on the physical environment include: ugly and distorted topography, 
creation of pools of water for breeding of pests, deforestation, erosion, loss of wetland, 
general degrading of the ecosystem with air, water and land pollution. 
  
Many amphibians require standing water for breeding, development, and larval growth. 
Amphibians and reptile communities may experience changes in breeding patterns and 
species composition with changed water levels (Minton, 1968 in Azous, 1991). 
 
Operation of pirates is another concern that hinders normal business operations in 
wetland ecosystems. Consistent and successful operation of pirates in many localities is 
increasing the rate of militancy in the Niger Delta wetlands. Operation of pirates has been 
implicated as one of the major factors militating against transportation by water and 
coastal tourism development in many riverine areas of Niger Delta. Pirates attack coastal 
operators, rob them of their properties including boats and in many cases force them to 
jump inside deep waters even when they operators cannot swim (Ijeomah et al., 2014). 
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Those sometimes forced to jump inside the water include very old persons who though 
know how to swim may not have the strength to do so at such old age. Pirates are 
commonly encountered in the water route that leads to Bonny from Port Harcourt. 
Operation of pirates deters development - pirates forcefully collect fishing trawlers from 
fishermen and hinder many people from patronizing markets in riverine areas. The few 
business operators in these riverine areas seize the opportunities of having no competitors 
to hike the price of their goods in order to make more profit. 
 
Conclusion 
Productivity in Niger Delta wetlands is seriously reducing while use pressure on 
environmental resources in the area has increased progressively. If regulation of resource 
utilization and effective environmental protection are not embarked upon the productive 
virtues of many wetlands will be destroyed as many species in the ecosystem become 
extinct. The government should enact and implement laws that could ensure effective 
recycling of plastics in order to protect lives from the health hazards associated with 
micro plastic ingestions and entanglements. Awareness should be created to educate the 
public on the benefits of proper waste disposal. Local communities should be involved in 
protecting wetlands from pollution and oil bunkering. Environmental restoration 
programmes such as afforestation and reforestation should be encouraged by the 
government at all levels. 
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