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PREAMBLE

Todayd saugural Lecture is the second in the Department of Pure and Applied Biology
and the first in the Environmental Biology unit of the Department. The Department is a foundation
department in the Faculty of Pure and Applied Sciences. The Faculty pridfessitde mother of
all other faculties in the University. It is also referred to as the Gateway Faculty as all first year
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courses are handldxy the faculty. The Department is well acknowledged for its pioneering role in
research, teaching and supervisainthe postgraduate level, local and international networking,
consultancy and collaboration and a visible star among institutions with outstanding community

engagement in applied field research.

Introduction :

It is with the greatest pleasure and honthat | stand before you today to deliver my

inaugural lecture on a topic that borders on ways of impgothe quality of life of an\serage

Nigerian through our Gadi ven and Natur al Resources. The ¢
bridging the poverty g6 and not tot al eradication of pov
The answer to this is #dAif total eradication t

the gap can be reduced i.e. the poverty level can be reduced using the aguaticnemt as the

medi umo.

Several parameters can be used to classify aquatic envirartherAquatic Environment
consists of two major typeJhe saline/sea watetonstitutes97% while mly 3% of the Earth's
water is fresh water. Most of the fresh watem icecaps and glaciersg§6%) and groundwater
(30.1%), while all lakes, rivers and swamps combined only account for a small fraction (0.3%) of

the Earth's total freshwater reservegy(re J.
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Figure 1: Distribution of Earth Water (& 1993

Also, broadly, in terms of distribution of the resources in the aquatic environtherg
are thre major habitats and these anedhwater habitat, Estuarine (Brackish) habitat and the
Marine haditat. The Freshwater habitatéharacterized by low saliy (0.5% or less) and they
include streamspuddles, rivers, ponds and lakes. The Estuarine habitat is a halfway house
between conditions in the sea and those in the freshwaters i.e. estuarine water is a mixture of
saltwater from the sea and freshwatemirthe land. Thesalinity range is betweef.5% and

29%. Examples are lagoons and mouths of rivers

The marine habitat consists of the great masses of saltwater on the earth surface with a
salinity range of between 30 and%85However it must be noted that the marine environment
covers a little oer 362 millionkm? (71%) of the total 510 million rk® of the total earth surface.

The seas and oceans alone constitute approximatelytwo r d of t he tOthera | ear



(terrestrial environment fresh water e.t.p are 29% bringing out the importance of aquatic

environment

Aqguatic ecosystem

An aquatic ecosystenis an ecosystem in a body of water. Communities of organisms that
are dependent on each other and on their environment live in agoagigstem and this includes

marine brackishand freshwater ecosystems (Alexander, 1991)

Marine

Marine ecosystems coverp@ r o X i mat el vy 71% of t he Eart
approxi mately 97% of the planetds water. Th
production (Alexander, 1991)They are distinguished from fresh water ecosystems by the
presence of dissodd compouns, especially saltsApproximately 85% of the dissolved materials
in water are sodium and chlorine. Seawater has an average salinity of 35 parts per thousand (ppt)

of water.However, atual salinity varies among different marine ecosyst@ssSEPA, 2006)

Marine ecosystem can be divided into many zones depending upon water depth and
shoreline features (Figu®. The oceanic zone is the vast open part of the ocean where animals
such as whales, sharks, and tuna live. Thehoe zone consists of substratioelow water where
many invertebrates live. THigtoral zoneis the area between high and low tides; in this figure it is
termed theintertidal zone Other neashore (neritic) zones can include estuaries, salt marshes,
coral reefs, lagoons and mangrove swa. In the deep water, hydrothermal vents may occur

where chemosynthetic sulfur bacteria form the base of the food web.
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Figure 2 Zonation in marine environment

Classes of organisms found in marine ecosystems include brown algae, dinoflagellates,
corals, cephalopods, echinoderms, and sharks. Fishes caught in marine ecosystems are the biggest

source of the commercial foods obtained from wild populations (Alexah@@t,)

Environmental problems concerning marine ecosystems include unsustainable exploitation
of marine resources (for example overfishing of certain species), marine pollution, climate change,

and building on coastal areas (Alexander, 1991).



Brackish/Estuarine

An estuary is a partly enclosed coastal body of brackish water with one or more rivers or streams
flowing into it, and with a free connection to the open sea. Estuaries form a transition zone
between river environments and maritime eowinents.

Example of this in Nigeria is Lagos Lagoon whishmore than 5&m long and 3 to 18m wide,
separated from the Atlantic Ocean by a long sand spit Xmo Wide, which has swampy margins

on the lagoon side. Its surface area is approximately&,8m2 (Okunsipe, 2008). The lagoon is

fairly shallow and is not plied by ocegoingships but by smallebargesandboats
Thelagoonreceives the discharge of tBgun Riverand theOsun River

Ni ger i a6 s(Figira BAg B)®s \aeclaimed the largest in Africa and third largest in the
world behind Indonesia and Brazil. Much of this mangrove lies witlerNiger Delta region. The

Cross River estuary has its name from the Cross River, the largest river emptying into this estuary.
The mangrove is relatively untouched, with exploitation as the only source of significant human
impact. In the rest of the Neg Delta, oil exploration and exploitation processes, including gas

flaring are additional disturbances of the mangrove ecosystem.


https://en.wikipedia.org/wiki/Ship
https://en.wikipedia.org/wiki/Barge
https://en.wikipedia.org/wiki/Boat
https://en.wikipedia.org/wiki/Lagoon
https://en.wikipedia.org/wiki/Ogun_River
https://en.wikipedia.org/wiki/Osun_River

Figure3A: Forest ofR. racemosaduring low tide at Bayeku,agos StateNigeria, typifying a mangrove
swamp environmen#dekanmbiand Ogundipg 2009).

Figure3B Niger Detta Mangrovedhen 2013)
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https://www.researchgate.net/profile/Olusola_Adekanmbi?_sg=fxu30MpD1aJaPMnC8mZ9uqY_rAiZlpMp-BC62rIgBwiyRPsip7AoqVd2y3Lq-XOUpaF4ykM.6S-638OlwH9ZxIjJl54owLnIUWq5t8AyHJU9b-m-qHC5GQto62tsa3C3DwkQ7d-fprHbDD6dJW6ybiXRt64nFQ
https://www.researchgate.net/profile/Oluwatoyin_Ogundipe?_sg=fxu30MpD1aJaPMnC8mZ9uqY_rAiZlpMp-BC62rIgBwiyRPsip7AoqVd2y3Lq-XOUpaF4ykM.6S-638OlwH9ZxIjJl54owLnIUWq5t8AyHJU9b-m-qHC5GQto62tsa3C3DwkQ7d-fprHbDD6dJW6ybiXRt64nFQ
http://chen/

Freshwater

Freshwater ecosystems cover O0.80% of the E
water. They generate nearly 3% of its net primary production (Alexander, 1%&shwater

ecosystems contain 41% of the worlddés known f

There are three basic types of fresh water ecosystems:

1 Lentic: slow moving water, including pools, ponds, and lakes
1 Lotic: faster moving water, for example streams anersyv
1 Wetlands: areas where the solid is saturated or inundated for at least part of the time

(Vaccari 2005).

Lentic

Lake ecosystems can be divided into zones. One common system thkeesnto three
zones (Figure ¥ The first, the littoral zones the shallow zone near the shore. This is where
rooted wetland plants occur. The offshore is divided into two further zones, an open water zone
and a deep water zone. In the open water zone (or photic zone), sunlight supports photosynthetic
algae, and th species that feed upon them. In the deep water zone, sunlight is not available and
the food web is based on detritus entering from the littoral and photic zones. The offshore areas
may be called the pelagic zone, and the aphotic zone may be calleafilmedal zone. Inland
from the littoral zongone can also frequently identify a riparian zone which has plants still
affected by the presence of the laltes can include effects from windfalls, spring flooding, and
winter ice damage. The production oétlake as a whole is the result of production from plants

growing in the littoral @ne, combined with productionoin plankton growing in the open water.
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Figure 4 Zonation in Lake

Two important subclasses of lakes are ponds, which typically are srkal that
intergrade with wetlands, and water reservoirs. Over long periods of time, lakes, or bays within
them, may gradually become enriched by nutrients and slowly fill in with organic sediments, a
process called succession. When humans use the watetsh@dlumes of sediment entering the
lake can accelerate this process. The addition of sediments and nutrients to a lake is known as

eutrophication (Alexander, 1991).

Ponds

Ponds are small pools with shallow water, marsh, and aquatic plants (Cl86y, T8ey
can be further divided into four zones: vegetation zone, open water, bottom mud and surface film
(Clegg, 1986).The size and depth of ponds often varies greatly with the time of year; many ponds
are produced by spring flooding from rivers. Foeebs are based both on fiéeating algae and

upon aquatic plants. There is usually a diverse array of aquatic life, with a few examples including
12



algae, snails, fish, beetles, water bugs, frogs, turtles, others and muskrats. Top predators may
include lagefish, herons, or alligators. Sorpends dry up each yetrereby killing resident fish

that provide important refug for amphibian breedingKeddy, 2010).Ponds that dry up
completely each year are often known as vernal pools. Some ponds are produced by animal
activity, including alligator holes and beaver ponds, and these add important diversity to

landscapes (Keddy, 2010).

Lotic

The major zonesinrivesc osystems are determined by t he
velocity of the current. Faster moving turbulent water typically contains greater concentrations of
dissolved oxygen, which supports greater biodiversity than the slow moving water ofTgosls.
distinction forms the basis for the division of rivers into upland and lowland rivers. The food base
of streams within riparian forests is mostly derived from the trees, but wider streams and those that
lack a canopy derive the majority of their fobdse from algae. Anadromous &share also
important source of nutrients. Environmental threats to rivers include loss of water, dams,
chemical pollution and intduced species (Alexander, 1998).dam produces negative effects
that continue down the washed. The most important negative effects are the reduction of the
spring flooding, which damages wetlands, and the retention of sediment, which leads to loss of

deltaic wetlands (kddy, 2010).

Wetlands

A wetland is a place where the land is coveredavhater either salt; fresh or somewhere in
between. In order words, wetland occur where water mee{(fagdre 5A B). Wetlands are land

areas that are completely, partly or temporarily inundated, such as floodplains, swamps and
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Figure 5AKiokio wetland area 36km North of Laglokg://www.environewsnigeria.com/lagogost
urbanisation)

Figure 5BWetland along Benue River South east of Yola, Adamawa State $@lkicedia Commons,
2006) https://commons.wikimedia.org/wiki/File:Benue SE_Yola.jpg
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marshespeat landslakes mangrovesandriver deltas According to theRamsar Convention of
Wetlands the inundation of a wkind is a maximum of six metergVetlands exist in every
country and in every climatic zone, from the polar regions to the tropics. They are distributed
around theworld. Africa has 131 million hectaref wetlandswhich spread over most countries
(Figure6), varying in type from saline coastal lagoons in West Africa to f(Rgiperia inclusive)

and brackish water lakes rast Africa

Wetlands are dominated by vascular plants that have adapted to saturatatésaiider, 1991).

There are four main types of wetlands: swamp, marsh, fen and bog (both fens and bogs are types
of mire). Wetlands are the most productive natural ecosystems in the world because of the
proximity of water and soil. Hence they support &argimbers of plant and animal species. Due to
their productivity, wetlands are often converted into dry land with dykes and drains and used for
agricultural purposes. The construction of dykes, and dams, has negative consequences for

individual wetlands ash entire watersheds (Keddy, 201Dheir closeness to lakes and rivers
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http://africa.wetlands.org/LinkClick.aspx?link=2942&tabid=2933&language=en-GB
http://africa.wetlands.org/LinkClick.aspx?link=2940&tabid=2933&language=en-GB
http://africa.wetlands.org/LinkClick.aspx?link=2938&tabid=2933&language=en-GB
http://africa.wetlands.org/LinkClick.aspx?link=2939&tabid=2933&language=en-GB
http://www.ramsar.org/
http://www.ramsar.org/

Figure6: Locations of Wetlands across African countries
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