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INTRODUCTION

Ittook Professor G.W. Lawson two years of persuasion to convince
me to enrol in the postgraduate school of the University of Lagos. He

had been my external examiner at the University of Nigeria Nsukka
where he became very interested in my undergraduate project entitled
"Observations on algal periodicity in Ohe pond, Nsukka". In October
1980, when I eventually registered with the University of Lagos
Postgraduate School, little did I envisage that the lagoons of south
western Nigeria and the adjacent seas would form a major part of my
academic life. Twenty years later, during my professorial interview, I
was asked to suggest a topic for my inaugural lecture, if! was eventually
appointed professor. At that point, I provided three key words: algae,
man and environment. These key words indeed form the tripod oftoday's
lecture.

I thank God Almighty for today. I thank Him for the enabling environment
and for the wonderful people gathered here today, daring traffic jams
and other personal matters contesting for their valued time, to listen to
my lecture. I also thank the University authorities, especially the Vice
Chancellor, Professor aye Ibidapo-Obe, a competent academic who
has worked hard to maintain an excellent academic standard and a
friendly academic climate that makes the University of Lagos unique.
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The Department of Marine Sciences was carved out of the Department
of Zoology, Marine Biology and Fisheries in 2003. The inaugural lecture
of my predecessors, Professor C.LO Olaniyan (1971), Professor K.
Kusemiju (1991) and Professor W.O. Odiete (1998), all stemmed from
zoology. Today's lecture which reflects on the algae of our coastal
environment is the first, coming from the newly created Department of
Marine Sciences and it leans towards aquatic Botany.

Mr. Vice Chancellor Sir, Ladies and Gentlemen, it is my pleasure and
honour to present my inaugural lecture entitled. "The microalgae: our
indispensable allies in aquatic monitoring and biodiversity sustainability."

Phycology or algology is the study of algae. The word phycology is
derived from the Greek word, 'phykos' which means seaweed.
Seaweeds, generally, grow on rocky shores or places with hard
substratum on the seashore.

The Bible in Genesis opens with a picture of a world without life but
subsequently, when light appeared on the scene (Gen 1:14), things started
to manifest. The alga is endowed with green pigments and, therefore,
the primitive algal form, the blue-green algae that can harness light
energy, may have been among the first to arrive on the scene with
bacteria. If such environmental changes did not happen, we probably
would not be talking of new organisms or biological diversity
(biodiversity).

WHAT ARE ALGAE?
Algae are thallophytes (plants lacking roots, stems and leaves), which
have chlorophyll as their primary photosynthetic pigment and which
lack a sterile covering of cells around the reproductive cells. However,
in terms of evolution, the blue-green algae are more closely related to
bacteria than the rest of the algae: Although algae are commonly found
in water, they also occur in almost every other environment such as in
snow, in lichen associations, on bare rocks, in desert soils and in hot
springs. Algae are primary producers in many habitats and have been
described as the "grass of many waters". Algae, therefore, are primary
producers in the food chain of many wetlands and aquati environments.
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Some form food for herbivorous aquatic biota while others contain
harmful substances which when accumulated in aquatic fauna may cause
fatalities. The red and brown algae are harvested and eaten as vegetables,
while in Chad, Spirulina, a blue-green alga is the main component of
cakes eaten there. There is currently a super Spirulina in the market;
richer in Calcium, Iron, Zinc, Copper, Magnesium, Manganese,
Chromium, other minerals and trace elements. Mucilage from red and
brown algae is used as gelling and thickening agent and, therefore, has
industrial application. ";:tl
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HISTORICAL ASPECT OF MICROALGAE STUDY
The renaissance in Europe stimulated the invention of the microscope
and the intimate knowledge of microalgae. However, some phenomena
such as the occasional luminescence of the sea were observed before
then by sea faring men. Whalers through colours and consistency of the
water caused by some microalgae and zooplankton species could
dictate good whaling ground. The Red Sea was named long before the
causal microalga was identified.

Although a few microalgae were described very early, they were
captured simply by dipping them out of the water. Johannes Muller in
1845was the first to study minute floating organisms collected by dragging
a fine net through the water of the North Sea. Hensen in 1887 coined
the term plankton to cover minute floating organisms. Through these
early investigators, we came to know the balanced community formed
by minute floating organisms: the plants, the herbivores, the primary
carnivores, the secondary and tertiary carnivores, the parasites,
commensals, symbionts and detritus feeders. The study of microalgae
was aggressively pursued in the later part of the 19th century, which as
may be expected, was largely taxonomic and nearly every new type
obtained then was new to science and needed to be described.
Subsequently, interest in quantitative relations among various microalgae
and zooplankton groups grew. Now, interests abound on the ecological
aspect of the field.
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WHY MY INTEREST IN MICROALGAE?
In 1976, while in a freshwater algalogy practical class, I was fascinated
by the galaxy and cell wall architecture of micro algae in the pond water
I investigated. This provoked my interest in microscopy, algal taxonomy,
physiology and algal ecology. I started with an initial difficulty particularly,
of lack of specialists in the field.

SOME APPLICATIONS OF THE KNOWLEDGE OF
MICROALGAE
Microalgae are very pseful in monitoring pollution in aquatic ecosystems.
As a group, they consist of many species that have populations composed
of varying number of species and, therefore, an excellent group to treat
statistically in analysing their reaction to varying ecological conditions.
They can also provide a guide to interpreting what type ofpollution is
causing perturbation. For instance, if the number of species is high with
low dominance and low biomass, then it could mean low pH (acidic)
conditions. On the other hand, high dominance and high biomass would
indicate organic pollution. If, however, the number of species is low
with low dominance and low biomass, then shock incident may be the
causal factors. Where the number of species is low with high dominance
and low biomass, toxic conditions are expected.

This inaugural is presented in a way to:
1. Highlight my contributions to the development of the study of

algae in Nigeria.

2. Provide reference materials to students of phycology,
mariculture and environmental management.
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Fig. 1: The Nigerian Coastal Zof,1e--'
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MY RESEARCH CONTRIBUTIONS

.1.0 FEEDING STRATEGIES OF AQUATIC SNAILS

In1983, while working on my Ph.D., I secured a ~riti~h Caledonian
scholarship that enabled me to travel to the University of Sussex,

where I learnt electron microscope technique and accessed the British
Museum at South Kessington to confirm my algal identifications. During
that period, I worked in Professor J. D. Thomas's Research Laboratory
at the School of Biological Sciences. He was interested in the feeding
strategies of juveniles and adult aquatic snails. Ijoined Professor Thomas's
research group looking at the feeding behaviour of Biomphalaria
glabrata under simulated natural conditions. I engaged myselfwith the
epiphytic algae on Lemna paucicostata on which the snails fed.
Surprisingly, little detailed information existed then confirming the natural
diet offreshwater gastropods, especially the medically important species.
The results of this team effort of J.D. Thomas, 0.1. Nwankwo and P.R.
Sterry were published in the Proceedings of the Royal Society of
London in a paper entitled "The feeding strategies of juvenile and adult
Biomphalaria glabrata" (Say) under stimulated natural conditions
and their relevance to ecological theory and snail control. Our
work showed that the snails were as much interested in the macrophyte
as in the epiphytic algal flora attached to the macrophyte. This work
exposed me to the application of the knowledge of algae to the feeding
habit of aquatic key industry animals.

2.0 TAXONOMIC STUDIES
As at 1980 when I commenced postgraduate work in the lagoons of
south-western Nigeria and the adjacent sea, there were only two publ ished
works of reference. Fox (1957) published' A first list of marine algae
from Nigeria,' comprising the names of some seaweeds from the moles
of Tarkwa Bay and some phytoplankton taxa from the Lagos lagoon.
Hendey (1958) published taxonomic data on some marine diatoms he
collected from Tarkoradi Port (Ghana), Lagos Port (Nigeria) and Port-
Harcourt Port (Nigeria). It was therefore obvious that there was a
dearth of information on the algae in Nigeria. I went ahead to publish
the first checklist of planktonic algae in the Lagos lagoon and the adjacent
sea. Of the 195 algal taxa recorded, 181 taxa and 125 taxa were first
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reports for the Lagos lagoon and Nigeria respectively (Nwankwo, 1988a).
Recently, after a two decade study of the lagoon and the adjacent sea,
a total of 126 new algal taxa have been added to earlier reports. To
further aid identification for other workers in the field, I published electron
microscope micrographs that showed ultra-structural details of some
diatoms in our coastal waters, (Nwankwo, 1990a). Furthermore, a
taxonomic study of the neritic armoured dinoflagellates of the Lagos
lagoon and associated tidal creeks was carried out. Of the 36 taxa
identified, 23 were new records for the Nigerian coastal waters,
(Nwankwo, 1990b, 1991a). This work was extended in 1997 to cover
the entire Nigerian coastal waters in which 82 dinoflagellate taxa were
reported, and for the first time, harmfu Iand toxic forms such as Ceratium
(urea, Noctiluca scintillans,and Prorocentrum micans were reported
in Nigeria.(Nwankwo, 1997). Interestingly, the moles of Tarkwa Bay
provide suitable foci for diatoms that live in tubes and are attached onto
the rock surfaces. These diatoms include: Palibellus delognei. P.
berkeleyi and Berkeleyi rutilans, and are first reports of pennate tube
dwelling diatoms in West Africa (Nwankwo and Kasumu-lginla, 1997).
In 1988, I provided a list of 50 marine algal taxa from the west mole of
Tarkwa Bay, but recent work has shown that about 60% of these flora
have been lost to various forms of poll ution especially those induced by
man. Recently, my students and I stumbled on a brown-water
discolouration off the Light House Beach, Lagos. Our investigation
revealed a new species, Bellerochea malleus. This diatom is a first
report for Nigeria coastal waters and has only been reported off the
coast of Cote d'Ivoire (Nwankwo et al., In press).

3.0 ALGAE AND POLLUTION STUDIES
By the 1980's, issues of the environment had come on stream. This was
necessitated by the enormous industrial activities then as well as the
rapid urbanisation. There was then the need to ensure a sustainable
environment and to recognise early warning signals that could help
safeguard the environment. In my studies, I used the physico-chemical
and the biological criteria in monitoring the environment. In 1988, Akinsoj i
and I investigated the periphyton algae of a eutrophic creek in Lagos
with the aim of ascertaining the use of these algae as indicators of
environmental status. Some genera known to be tolerant to organic

7



pollution notably, Euglena, Phacus (Euglenoids), Cladophora (Green
alga), Navicula, Nitzschia and Synedra (diatoms) were recorded,
(Nwankwo and Akinsoji, 1988). Storm water channels in Lagos
metropolis are conduits through which flood waters are directed into
the lagoon. They are usually organically rich due to the huge amount of
biodegradable and industrial wastes indiscriminately discharged directly
or indirectly into them. Some flow slowly while others are completely
blocked with garbage, a situation that gives rise to blooms of euglenoids
that indicate zones of high organic pollution. Of the 48 euglenoid taxa
reported from some storm water channels in Lagos, Euglena viridis,
E. gracilis, E. oxyuris, Lepocinclis ovum and Phacus pyrum are
notorious indicators of organic pollution (Nwankwo 1995). This is
evidence that storm water channels in Lagos have been put into other
uses other than their primary role of flood water discharge.

As a result of population pressure and poor sewerage system, raw or
partially treated faeces still find their way into our coastal waters, which,
apart from enriching the water, create epidemiological problems. My
investigations in the sewage disposal site at Iddo revealed that salinity
and flood water conditions regulate the algal composition and abundance.
Moreover, though nutrient levels (nitrates, phosphates) were high and
salinity low, no blooms were observed in the rainy months. During the
rainy season, when the bloom forming species occur, flood water velocity
is high, flushing freshwater forms into the sea. In the dry season when
the lagoon water is relatively calm, rising salinity eliminates freshwater
forms that are needed to induce bloom. Furthermore, fluvic and humic
acid exudates from surrounding mangroves leach into the lagoon, act as
refractory compounds and form complexes at the water bed, thereby
taking essential compounds out of reach of the algae. (Nwankwo, 1986).
To complement this study, bottom dwelling diatoms at Iddo were also
investigated. Owing to the seasonal and tidal factors, the sewage disposal
site is prone to the continuous introduction of marine and freshwater
taxa from outside the site as well as being exposed to 'water with a
variable species composition. I observed that here the presence or
absence of diatom species may not indicate any particular type of
pollution or zone of contamination but may be as a result of the changing
physical environment. Notwithstanding, Nitzschia palea and
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Gomphonema parvulum that are tolerant to organic pollution were
reported (Nwankwo, 1994).

The sawmills located on the western part of the Lagos lagoon at Okobaba
present a major source of point pollution. The wood wastes (sawdust,
wood shavings and leachates) are deposited on the shores of the lagoon
from where they eventually find their way into the lagoon or drain into
the lagoon. Wood wastes increase suspended particles which reduce
transparency and photosynthetic depth. Some of the inert particles and
wood fibers settle on the lagoon bottom and cover the substratum. This
presents a homogenous surface for attachment which reduces
biodiversity. For instance, at the sewage disposal site, 43 diatoms were
reported on the bottom sediments while atthe sawmill site only 26 taxa
were recorded. The occurrence of Nitzschia palea recorded at the
sewage disposal site indicated that the sawmill zone is also heavily
organically contaminated (Nwankwo and Akinsoj i 1989). Diatoms are
major components of the phytoplankton flora of the Nigerian coastal
waters. They are primary producers and any stress imposed on them
would create ripple effects in the aquatic food web. In fact, fish species
feed directly or indirectly on algae and, therefore, algal production in the
lagoon and coastal waters will affect the production of organisms higher
up in the food chain. An investigation of the phytoplankton at the sawmill
sites revealed the effects of increased suspended solids, leachates and
the synergism between varying salinity and nutrient levels (Nwankwo,
1998). Ii" '..·...11·.::-..W . ,. r?'~f(

" ~ . '. '\ .;;.~
PERIPHY'fIC ALGAE AND ENvIRONMENtiL
STATUS

Periphytic algae are important in assessing water quality. This is because
they do not have the ability to escape from stress and have to strategise
by being absent or present; and when present highly diverse or show
poor diversity. Their characteristics provide important environmental
indices. Of all floating aquatic weeds in Nigeria, the water hyacinth
Eichhornia crassipes is the most vigorous and most widely distributed.
With the incursion of E. crassipes into our coastal waters in 1984, new
environments were provided for periphytic forms. E. crassipes is a
sensitive indicator of aquatic status, flourishing in organically polluted,

4.0
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neutral to alkaline environments, while in acidic sites it remained famished
and dwarfish. It is, therefore, an excellent tool in studying the indicator
species of acidic, alkaline and organically polluted environments along
the Nigerian coastal waters (Table 1).

Table. /. Organisms associated with water hyacinth that
could be used as indicators of acidic water, brackish water or

organically polluted water.

Bacillaria paxillifer (O.F. Muller) HENDEY brackish water.
Hantzschia amphioxys (EHR) GRUNOW brackish water.
Pleurosigma angulatium (QUECKET) WINSM brackish water.
Surirella ovalis BREBISSON brackish water.
Euglena. acus EHRENBERG brackish water.
E. caudata HABNER Organically polluted water.
E. polymorpha DONG Organically polluted water.
Eutreptia viridis PERTY Organically polluted water.
Nitzschia palea Klitz Organically polluted water.
Phacus acuminatus STOKES Organically polluted water.
Trachelomonas hispida (PERTY) STEIN Organically polluted water.
Spirulina major Klitz ex GOMONT Organically polluted water.
S. platens is GEITLER Organically polluted water.
Chiarella vulgaris Organically polluted water.
Synedra capitata EHRENBERG Organic acids associated with acid
waters.
Eunotia gracilis MEISTER Organic acids associated with acid waters.
E. mandan EHRENBERG Organic acids associated with acid waters.
Frustulia vulgaris var. capitata, pH <7

Source: Nwankwo and Akinsoji (1992)
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My colleague and I noticed that the periphyton community spectrum on
water hyacinth in the coastal waters of south western Nigeria depended
on period of collection, zone of collection and whether marginal or free
floating plants were investigated (Nwankwo & Akinsoji 1992). The
hornwort Ceratophyllum and the bladderwort Utricularia also provided
excellent under water morphology for the study of indicator species in
Epe and Lekki lagoons. The prevalence of Gomphonema parvulum,
Nitzschia pa/ea, Synedra ulna (diatoms), Euglena acus var. vigida,
Phacus an acoleus, P playfair (euglenoids), Scenedesmus
quadricauda, S. oblicuus (green algae) in the lagoons point to the
gradual loading ofEpe and Lekki lagoons with biodegradable wastes,
(Nwankwo and Onitiri, 1992). Using different weeds growing in creeks
(Lemna paucicostata, Salvinia molesta and E. crassipes) we
increased the list of diatoms with high predictive value inNigerian coastal
environment, such as: Achnanthes linearis, Pinnularia braunii, P~
major P. interrupta and Surirella ovata (Nwankwo and Amuda, 1993).
Fish fences or 'Acadja' are common sights in coastal waters of south
western Nigeria. They are constructed by artisanal fisher folks to give
fish some 'sense of security'and thereafter trapped. However, my
investigation on the submerged parts of the fences revealed that the
submerged parts provide herbivorous feeders clusters of algae to forage
on. For instance, 1mm? scrapings from five immersed mangroves
branches contained 36 different algal taxa. This suggests that the fish
visit the' Acadja' not only for safety but possibly for food (Nwankwo,
1991b). To corroborate this hypothesis, the periphyton algae on timber
logs along the shores ofOkobaba, a site that attracts many fisher folks
was investigated. My team observed that the texture of the timber bark
as well as the nature of the exudates contained by each log determined
the type and abundance of periphyton algae on them. In general, the
submerged parts of the logs provided suitable loci for attachment and
therefore among other things presented enormous grazing ground for
herbivorous fish (Nwankwo et al., 1994).

Mr. Vice Chancellor Sir, a very good method of water quality appraisal
can be established by using the blue green algae in relation to
environmental occurrence. From my work, it is now possible to map
the environment preference of blue-green algae along the Nigerian
coastal waters, (Table II) (Nwankwo, 2003).
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Table 11: Environmental preferences of blue-green algae (Cyanophyta) in
Nigerian coastal waters.

1. Zones exposed to domestic wastes, detergents, fertilizers and sewage.

(a). Low organic pollution

Family:Chroococcaceae Ecological notes! references

(i) Gomphosphaeria aponina In brackish coastal zone.
Kutzing In plankton. Lagos lagoon.

Nwankwo (1986, 1989, 1993,1996).

(ii) G. lacustris Chodat In fresh water zones of
coastal lagoons, ln plankton.
Lekki lagoon- Nwankwo
(Unpubl.).
Yewa lagoon- Nwankwo
(Unpubl.).

(iii) Merismopedia glauca (Ehr) In freshwater and low brackish
Nageli water zones. In plankton. Lagos

lagoon complex- Nwankwo
(1986, 1988a, 1993 and 1996).
Epe lagoon- Nwankwo & Onitiri
(1992).
Lekki lagoon- Nwankwo (1998)
Owo river- Nwankwo et al
(Unpubl.)
Ologe lagoon- Nwankwo
(Unpubl.)

(iv) M. tenuissinia Lemmerman In freshwater and low brackish
water zones,
In plankton.
Lagos lagoon- Nwankwo(1988a,
1993)
Epe lagoon- Nwankwo (1998)
Lekki lagoon- Nwankwo
(Unpubl.)
Owo river- Nwankwo (Unpubl.)
Ologe lagoon- Nwankwo
(Unpubl.)
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(v) M minima Beck In freshwater swamps.
Badagry creek- Nwankwo (Unpubl.)
Niger delta- Obirikom- Nwankwo
(Unpubl.).
Niger delta- Ebegoro- Nwankwo
(Unpubl.).

(b) Moderate organic pollution
Family: Chroococcaceae

Microcystis aeruginosa Kutzing In freshwater and low brackish
water zones. In plankton.
Lagos lagoon complex- Nwankwo
(1986, I988a, 1993, 1996).
Warri river! Escravos estuary-
Opute (1991).
Bonny river- Chindah &
Pudo (1991)
New Calabar river- Nwadiaro
& Ezefili (1986).
Estuarine Mariculture site-
Nwankwo & Gaya (1996).
Epe lagoon- Nwankwo (1998)
Lekki lagoon- Nwankwo
(Unpubl.)
Blocked creeks/creeklets in the
Niger
Delta- Nwankwo (Unpubl.).
Badagry creek- Nwankwo
(Unpubl.).

(i)

(ii) M flos- aquae (Wittrock)
Kirchner

In freshwater and low brackish
water zone. In plankton.

Lagos lagoon- Nwankwo
(1986, I988a, 1993, 1996).
Lekki lagoon- Nwankwo
(Unpubl.)
Epe lagoon- Nwankwo (1998).
Warri river- Opute (1991)
Escravos Eustuary- Opute (1991)
Blocked creeks! creeklets in the
Niger- delta- Nwankwo (Unpubl.)
Badagry creek- Nwankwo
(Unpubl.).
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(iii) M. wesenbergii (Komarek) In freshwater and low brackish
water zones.
Lagos lagoon- Nwankwo (1986,
1988a, 1993, 1996),
Lekki lagoon- Nwankwo (Unpubl.)
Epe lagoon- Nwankwo (1998).

Family: Nostocaceae
(i) Anabaena spiriodes f. spiriodes In freshwater and low brackish

(Klebahn) Komarec. water Zones. In plankton.
Lagos lagoon- Nwankwo (1988a,
1996); Nwankwo & Akinsoji
(1992)
Epe lagoon- Nwankwo (1998,
Nwankwo & Onitiri 1992).
Eutuarine mariculture site-
Nwankwo & Gaya (1996)
Bonny river- Chindah & Pudo
(1991)

"

Family: Oscillatoriaceae
(i) Lyngbya contorta Lemmerman In freshwater zones and low

brackish water. In plankton.
Lagos lagoon- Nwankwo (1988a)
Epe lagoon- Nwankwo &
Akinsoji (1992), Nwankwo &
Onitiri (1992).
Lekki lagoon- Nwankwo
(Unpubl.).

(ii) L. martensiana Meneghini In freshwater zones. In plankton
and mud flats.
Lagos lagoon- Nwankwo (1988),
Nwankwo, Abosede &
Abdulrasaq (1994).
Tarkwa Bay- Nwankwo (1988b),
Lawson, John (1982).

(iii) Oscil/atoria brevis (Kutzing) In freshwater zone. In plankton.
Gomont Lagos lagoon- Nwankwo (l988a)

Yewa lagoon- Nwankwo
(Unpubl.).
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(iv) 0. agardhii Gomont ""1,0:~:\ . . In freshwater zones. In plankton.
~..~~~.~'.~~ .. Lagos lagoon- Nwankwo (1988a)...•. '~ •... ,~ Lekki lagoon- NwankwoI'~~\<.. g

\:
."':'!'~'."., .> (Unpubl.)

" Yewa lagoon- Nwankwo
,j f (Unpubl.)
~ f" Storm water channels in Lagos

-{ (Unpubl.).

(v) 0. tenuis Agardhii In freshwater.In plankton.
Lagos lagoon- Nwankwo (1988a),
Nwankwo, Abosede &
Abdulrasaq (1994).

(vi) Spirulina platensis Geitler In freshwater zones. In plankton.
Lagos lagoon- Nwankwo (1988)
Nwankwo, Abosede &
Abdulrasaq (1994),
Nwankwo & Akinsoji (1993).

(vii) S. subsala Orsted In tidal creeks, In Estuaries.
Tarkwa Bay- Lawson, John
(1982), Nwankwo (1988b)
Festac creek- Nwankwo
(Unpubl.).

II. Zones exposed to heavy organic
pollution
Family: Chroococcaceae

(i) Chroococcus limneticus In freshwater zones. In plankton.
Lemmerman Lagos lagoon- Nwankwo (1988a)

Festac creek- Nwankwo (Unpubl.)
Niger delta- Dibi Creek-
Nwankwo (Unpubl.).

(ii) C. minutus (Kutzing) Nagali In freshwater zones, swamps,
In plankton.
Lagos lagoon- Nwankwo (1988a)
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(iii) C. turgidus (Kutzing) Nageli In freshwater zones, impacted
Mangrove soils, in plankton.
Lagos lagoon- Nwankwo (1988a).
Niger delta- Nwankwo (1988a).
Niger delta- mangrove soil at
Makaraba- Nwankwo (Unpubl.),
Abiteye, Nwankwo (Unpubl.)
Kolama-2 -Nwankwo (Unpubl.).
Obirikorn- Nwankwo (Unpubl.).

Family: Oscillatoriaceae
(i) Oscillatoria amplibia Agardhii In freshwater zones. In plankton.

Lagos lagoon- Nwankwo (1988a),
Nwankwo, Abosede &
Abdulrasaq (1994).

(ii) 0. chlorina Kutzing In freshwater zones.In plankton:
On impacted mangrove swamp
soils.
Festac creek- Nwankwo
(Unpubl).
Ajegunle creek- Nwankwo
(Unpubl.).
Mangrove swamp soil:
Makaraba-Nwankwo (Unpubl).

(iii) 0. limnosa Agardhii In freshwater zones. In plankton.
Lagos lagoon- Nwankwo (I 988a),
Nwankwo&Akinsoji (1992).
Epe lagoon- Nwankwo & Onitiri
(1992).

(iv) Phormidium tenue (Meneghini) In freshwater zones. In plankton.
Gomo Lagos lagoon- Nwankwo (1988a),

Nwankwo, Abosede &
Abdulrasaq (1994),

Nwankwo & Akinsoji (1988).
(v) Spirulina jenneri Getler In freshwater channels creeks

Festac creek- Nwankwo
(Unpub!.).
Ajegunle creek- Nwankwo
(Unpub!.).
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111. Zones of warm stratified, low
nutrient water
Family: Oscillatiriaceae

(i) Trichodesmium thiebautii Gomont In marine water, in plankton
Off Lagos coast- Nwankwo
(1988a, 1993).

IV. Zones exposed to crude oil
pollution
Family: Chroococcaceae

(i) Chroococcaceae minutus In impacted mangrove soils.
(Kutzing) Nageli. Niger delta; Abiteye- Nwankwo

(Unpub!.). Makaraba- Nwankwo (2000) .
Kolama 2- Nwankwo (Pub!.).

(ii) C. turgidus (Kutzing) Nageli Inimp cted mangrove soils.
Niger delta- Makaraba-
Nwankwo (2000).
Fish town- Nwankwo (Unpub!.).
Abiteye- Nwankwo (Unpub!.).
Kolarno- 2 Nwankwo (Unpub!.).

Family: Oscillatoriaceae
(i) Oscillatoria chlorine Kutzing In many impacted mangrove soils.

Niger delta- Makaraba impacted
mangrove soil-
Nwankwo (2000).
Gbokoda Swamp- Nwankwo
(Unpub!.)
Ebegoro- Nwankwo (Unpub!.).

(ii) 0. splendida Greville In impacted mangrove soils.
Niger delta: Makaraba impacted
swamp soils.-
Nwankwo (2000).
Abiteye mangrove swamp soil-
Nwankwo (Unpub!.).
Ebocha impacted soil- Nwankwo
(Unpub!.).

Source: Nwankwo, 2003
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.5.0 COMPOSITION, SEASONALITY AND DIVERSITY
OF ALGAE IN NIGERIAN COASTAL WATERS

It is generally accepted that there are two main seasons in Nigeria, the
dry season (Nov. - April) and rainy season (May - Oct} Of these two
seasons, the rainy season is ecologically more important in coastal
waters. Apart from being concentrated into one season, the rainy season
is bimodal. Floods caused by rainfall enrich the coastal environment,
dilutes the ionic concentration and breaks down environmental gradients
(horizontal and vertical). In the lagoons of south-western Nigeria, flood
waters flush out marine water from the upper reaches of the lagoon
towards the harbour. Owing to this distributive rainfall pattern there
exists four ecologically important periods in our coastal waters. These
are the dry months (Jan -March/ April) when high salinity is experienced
in the coastal waters; April/May, when the salinity drops drastically
causing a stress condition and a resultant loss of biodiversity arising
from the death of marine biota that invade the coastal waters in the dry
high salinity months. At this time (April/May), only opportunistic forms
such as Gomphosphaeria aponina, Amphora cofJeaformis abound.
There is the wet month (June - Nov.) when the coastal lagoons are
fresh and December when the salinity rises sharply, excluding freshwater
forms (Table III) (Nwankwo, 1996a).

My work revealed that the most productive period in the coastal waters
of south western Nigeria occurs after the second rainfall period (October
or November). Further observations revealed that algal diversity in the
lagoons of south-western Nigeria increases towards the harbour (Fig.
2).
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Table III. Summary of dominant species and
their most frequent associates in the Lagos.

Lagoon (Abundance per rnl)

Months Dominant Associated species
species

January 1988 Coscinodiscus oculus- Hyalodiscus sp. (400), (8930)
iridis (8930) Coscinodiscus centralis (2790).

February Coscinodiscus oculus- Odontella regia (175),
iridis (J 500) C. centralis (150),

Odontella sinensis (100),
Hyalodiscus sp. (100).

March Coscinodiscus janischii Coscinodiscus gigas (920),
ccffe- (2840) Amphora

aformis (750), Coscinodiscus
asteromphalus( 420),
Coscinodiscus oculus-iridis
(590), Odontella sinensis (100).

April Amphora coffeaformis (250) Detonula schroderi
(85), Chactoceros decipens (85),
Coscinodiscus oculus-iridis
(85).

May Gomophosphaeria Amphora coffaeformis
aponina (620) (105)

June Aulacoseira granulata Aulacoseira granulata var.
(11,150) angustissima (1870), Microcystis

aeruginosa (1750),
Melosira islandica (480),
Aulacoseira granulata var.
muzzaensis (400), Gomphos-
phaeria aponina (220),
Par/iebellus delongnei (220).
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Months Dominant Associated species

species

July Aulacoseira granulata Aulacoseira granulata var.

(80,000) angustissima (5040), granulata
var. muzzanensis (5040),
Bacil/aria paxil/ifer (1900),
Agmenellum Glauca (1250),
Agmene/lum tenllissima (720),
Parliebellus delongei (\50).

August Aulacoseira granulata Aulacoseira granulata var.

(2450) angustissima (\100), Bacil/aria
paxillifer (605), Par/iebellus
delognei (410), Agmenellllm
glauca (210), Microcystis
aeruginosa (150),

;
Agmenellllm tenuissima (110).

September Aulacoseira granulata Bacil/aria paxillifer (1100), A.
granlilata var. angustissima
(580), Desmidium swartzii (275),
Hantzschia amphioxys (220),
Microcystis aeruginosa (200),
Anabaena spiroides (150).

October Aulacoseira granulata Aulacoseira granlilata var.
argustissima (850), Desmidium
swarlzii (690), Microcystis
aeruginosa (720), Anabaena
spiro ides (170), Bacillaria
paxi/lifer

November Aulacoseira granulata Aulacoseira granlilata (825),
Microcystis gustissima (1700)
aeruginosa (J 80), Bacil/aria
paxillifer (175)
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Months Dominant Associated species
species

December Paralia sulcata (130) Bacillaria paxil/ifer (90),
Parliebellus delongei (75),
Detonula schroderi (45),
Coscinodiscus oculus-iridis (40)

Months Dominant Associated species
species

January 1989 Melositra nummuloides Coscinodiscus jonesianus
(80) (70), Melosira moniliformis (60),

Odontella regia (45).

February Coscinodiscus janischii Coscinodiscus jonesianus
(4750) (2150), Odontella regia (420),

Odontella sinensis (250),
Coscinodiscus gigas (290), c.
asteromphalus (220).

March Coscinodiscus janischii Amphora coffeaformis (570),
(2050) Gomphosphaeria aponina (320),

Coscinodiscus jonesianus,
Exuviaella compressa (150).

April Coscinodiscus janischii Amphora coffeaformis (480),
(1140) Odontella regia (210),

Coscinodiscus asteromphalus
(190), C. gigas (110).

May Desmidium swartzii Gomphosphaeria aponina (520).
(2780)

June Desmidium swartzii Microcystis pulverea (1200),
(1330) Lyngbya contorta (190),

Bacil/aria paxillifer (160),
Lyngbya limnetica (120),

..
- Nitzschia sigmoidea (110) ..s. ~. ,

,'( ~. '..
"

..
, i. '[. b •..•.: :.~. "." .. .. .•.•. " ,
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Months Dominant Associated species

. species

July Bacillaria paxillifer Lyngbya limnetica (120).
(1520)

August Bacillaria paxillifer Aulacoseira granulata (110).
(3300)

September Asterionella gracilis Bacillaria paxil/ifer (70),
(80) Melosira granulata (50).

October Aulacoseira granulata Aulacoseira granulata var.
(420,000) angustissima (11500), M

granulata var. angustissima
muzzanensis (3000), Microcystis
aeruginosa (2750).

November Aulacoseira granulata Aulacoseira granulata var.
(390,000) angustissima (261 ,000),

Microcystis aeruginosa
(20,000), Microsporafloccosa
(4800), Melosira islandica
(2400).

December Aulacoseira granulata Aulacoseira granulata var.
(130,000) angustissima (84,000),

Microcystis aeruginosa (81,000),
A. granufata var. muzzanensis
(56,000).

Source: Nwankwo (1996a)
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Fig 2: V.rilltions in species richness (d) and Shannon and Werner Index (Jt) in selected

month. Iiong the Lagoon logoon. Source :Nwankwo (1996a)
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The role of freshwater inflow and seawater incursion into the lagoons
and creeks is to create shock conditions that eliminated salt water loving
algae in the rainy season and freshwater loving algae in the dry season.
The consequence of this in the lagoon is low algal diversity in May
when salinity falls rapidly and in December when salinity rises sharply.

6.0 BLOOMS, HARMFUL AND TOXIC ALGAE IN
NIGERIAN COASTAL WATERS

Mr. Vice Chancellor Sir, one of the consequences of ~oor waste
management in south western Nigeria is the gra?ual. enrichment of
coastal waters and the consequent eutrophication which signals an excess
of nitrogen, phosphorus and sulphates co~ounds in .our coastal wat~rs.
What is limiting in our coastal waters is nitrogen, either as ammol1l~m
salts or nitrates. Eutrophication induces blooms, the collapse of which
creates anoxia that waste aquatic life.

In 1993, I reported the occurrences of cyanobacteria bloom spe.ci~s in
our coastal waters comprising Agmenellum thermale, A. tenUlsslm~,
Microcystis aeruginosa, M. flos-aquae, u... wesenb ergi ,
Gomphoshaeria aponina, Trichodesmium thiebaut~l and A.nabaena
spiroides f. spiriodes. Apart from T. thiebautii that IS a marine form,
the rest are fresh and low brackish water forms and a~e ~rst r:ports
for the Lagos lagoon complex, (Nwankwo, 1993). It IS II1te.restll1g.to
note that all the identified taxa except T. thiebautti are associated With
varying degrees of eutrophication (Table IV and V).

Table IV: A comparison of the distribution of heavy metals and nutrients
in the coastal waters of South Western Nigeria.

1979 1981 1983 1984

Mr. Vice chancellor, Sir, from my work, it became clear that areas
around point sources of pollution such as; Egbin: stressor - coolant water,
Okobaba: stressor- sawmill wastes, lddo: stressor - sewage, Festac
creek: stressor - biodegradable wastes; are areas of low algal diversity,
(Nwankwo, 1986, 1996a, 1998a).

A lot of activities go on from the low low waters (LLW) into the mudflats
of the Nigerian coastal environment. Such activities are limited to the
littoral zone in the dry season and greatly extended in the wet season.
Along the littoral zone, various algal taxa are found occupying numerous
niches: sandy, muddy, sandy mud and muddy sand substrata. Diatoms
on the littoral zone provide food for some littoral fauna such as worms
and crabs. The specific types, composition and abundance are influenced
by substratum type and the duration of substrate exposure to dryness.
The substratum type determines the composition and distribution of algal
forms while the adjacent lagoon water which wets the littoral zone
influences their periodicity.

1.84 -2.4
Cd

1.1-15.5 1.0-28.9

0.023

1985 1989
N03-N 0.27 - 1.27 Trace- 0.44 0.01-1.2

My investigations on the algal flora have revealed a gradual degradation
of the Lagos lagoon littoral environment due to pressure from increased
beach usage. The appearance of such species as Cocconeis placentula,
Gomphonema sp. and Navicula cryptocephala indicates the increasing
contamination of the beaches through food remains by beach users
(Nwankwo,2000a). Apart from the littoral algal communities, there is
an often neglected community, the neuston. It occurs in the uppermost
part of the water surface which comprises minute diatoms that are

'trapped in surfs that are induced by waves or at the boundaries of two
bodies of water. In a study I carried out with one of my students, we
showed that surfs in the Lagos lagoon are composite diatom communities
that provide food for herbivorous fauna in the epilimnion and littoral
zones. (Nwankwo and Jayieola, 2001)
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Surface water (ug I·')
0.2-0.8

P04-P 0.04 - 0.12
0.2-0.5

0.048- 0.16 0.06-0.18

Sediments Pb
47.8-87.2 109.5-483.1 6.9-169.0
(mgkg+dry wt) Fe

Cu
1.9-92 2.9-132 3.2-176.7

Zn
67.4-78.0 12.7-347.5 18.9-780.1

Hg

0.80 5.65-11.24

0.66
0.10

0.07

0.04 -0.16 0.1-0.5

Source: Nwankwo (1993)
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T. thiebautii, a heterocytous marine blue-green algae flourishes in a
warm, nutrient poor upper thermocline water offshore. Its presence is
an indication of the existence of a thermocline water offshore. The
collapse of this bloom is normally caused by the breakdown of the
thermocline and subsequent mixing of the warm, nutrient poor surface
and cold nutrient rich water from the hypolimnion. In 1993, I reported
the excessive growth of M aeruginosa in parts of Ogun River at Iju
which affected the state water supply and impacted odour and taste to
the public system water (Nwankwo, 1993). I have also reported the
existence of harmful and toxic algal species in our coastal waters. These
species from three phyla are represented in (Table VI) (Nwankwo 1991a,
1993,1997, Nwankwo et al., 2003). The possible instrusion of noxious
algae into our public water system calls for regular surveillance.

T~/e ~ A list of bl~om/orming Cyanobacteria in the coastal waters of
out Western Nlg~rtan and their distribution. (+ = present, - =

absent).

Chroococcaceae
Agmene}}lIm themaJe

(KUTZING)
DROUET &
DAILY + + + +

A. tenuissima
+ + + + +

LEMMERMANN + + + +
Gomphophaeria aponina

+ + + + +

KUTZING + +
Microcystis aeruginosa

+ +

KUTZING + + + +
M. flos-aquae KIRCHNER +

+ + + + +
+ + + +

M. wesenbergii KOMAREK
+ + + +

+ + + + + + +

Oscillatoriaceae
Trichodesmium

thiebautii
GOMONT

" ,
.:

+ + -

Nostocaceae
Anabaena spiro ides f.

KOMAREK + + + + + + +
spiriodes (KLEBAHN)

Source: Nwankwo (1993).
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Anatoxin- a (a) Bloom in Nwankwo
Order II: ( I ). Lagos lagoon Nwankwo et
Chrococcales Complex aI., 1993
Microcystis (2) Ogun River (unpublished)
aeruginosa at Iju
Kutzing (3) Kuramo water

(b) Anoxia
(c) Induced bluish

Colouration
(d) Imparted odour Nwankwo,

and taste to Ogun 1993.

River at Iju.

Microcystia (a) Bloom in Nwankwo,
M,. Dos-aquae (I) Lagos lagoon 1986,1998
Kleb Complex 1986a, 1998a

~( I")
(2) Ogun River Nwankwo et

I\~
at Iju al.,1999

~ (3) Owo River Nwankwo et
.l, .. aI.,.~ (4) Kuramo water,;::.~~. \...:

(Unpublished).., (a closed lagoon).,.. . (b) Anoxia; > ,- (c) Induced
~..... bluish.: .

Colouration4,' . (d) Imparted
Nwankwo,odour

and taste to 1993
.~ Ogun river

;1< - at Iju.-
Microcystia (a) Bloom in Nwankwo,

M,. wesenbergii
( I) Lagos lagoon 1993,1996a

(Komarak)
(2) Owo River 1998a,1999.

(3) Kuramo
water (a closed Nwankwo et

lagoon) al.,

(b) Anoxia (unpublished)

(c) Bluish water Nwankwo et

Colouration in al.,

Kuramo water. (Unpublished)

Table VI. Noxious algae from coastal waters a/South Western Nigeria.

Observed taxa Toxins or Reported or References
potential observed harmful
Danger reported effect in South

western Nigeria
Class:
Cyanophyceae

Order I:
Hormogonales

Anabaena flos- Anatoxin-a (a) Bloom in Owo river. Nwankwo, !<!
aquae (b) Anoxia ~L1999m
Elenkin

A. spiroides Anatoxin - a (a) Bloom in Nwankwo,
Klebn Lagos lagoon 1986,1993,

(b) Anoxia 1996a

Oscillatoria agardii (a) Anatoxin - a
Gomont (b) Hormoanoto None Nwankwo,

xin, 1988, 1998a
mierocystin

Q. Formosa Bory (a) Anatoxin - a, Nwankwo,
(b) I1ormoanotoxin None 1988, 1998a
(e) Microeystin

Q. nigro-viridis
Thwaites (a) Debromaphysia Nwankwo,
Toxin, (b) Oscillatoxin - a None 1988

Trichodesmlin Anatoxin-a (a) Bloom of eoastal
thiebautii Waters of south Nwankwo,
Gomont western Nigeria 1988,1993,

(b) Clogged fishing 1996a
Nets

(c) Red tide colouration
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Class:
Bacillariophyceae
Order: Centrales None Nwankwo,
Cerataulina (a) Anoxia 1988,1996a
bergonii (b) Clogging of Weakened fish
(cleve) Hendey gills species especially Nwankwo,
Chaetoceros (c) Damage to Ethmalosa and (unpublished)
convolutus _gills Tilapia spp. along
Castraceane (d) Induction of Lagos lagoon between Nwankwo,

hypo-oxia Dec. and Feb. 1996a
Coscinodiscus (a) Anoxia
centrales (b) Clogging of gills None
Ehrenberg (c) Discolouration

Class:
Dinophyceae
Order I :Pennales (a) Anoxia
Ceratium furca (b) Hypoxic
(Ehr) Clad & lach Condition None Nwankwo,

(c) Oyster larval 1997
Mortality

!:;. fusus (Ehr) (a) Anoxia
Dujardin (b) Hypoxic None Nwankwo,

1997
(a) Anoxia .
(b) Hypoxic

C. tripos (O.F.
Muller) Nitzsch

(a) Bloom
(b) Discoloured None Nwankwo,

Water 1997
Order II. (c) Large
Gymnodinales Accumulation None Nwankwo,
Noctiluca of Ammonia 1997
scintillans
(Marcartney) Ehr

The Kuramo water (Kuramo lagoon) was created through habitat
modification caused by need for land. The Kuramo creek that connected
it to Lagos lagoon at Five cowrie creek was filled up turning the Kuramo
water from a tidal lagoon to a low brackish closed lagoon receiving
water from rainfall and from the sea during storm weather condition
and seepage. This lagoon should have provided scientific data as the
only closed lagoon in Nigeria, instead it has turned into a sink for wastes
(biodegradable and industrial) from surrounding facilities. The
consequence ofthis is the invasion of aquatic weeds and the proliferation
of M .aeruginosa, M flos-aquae and M wesebergii into blooms that
imparted bluish colouration into the water for eight months of the year
(Nwankwo, In press). Kuramo water is in the high brow Victoria Island
neighborhood where an epidemic may be looming if this environmentally
unfriendly act is not checked. Yearly blooms of algae, zooplankton and
sea plants have been linked with the incidence of cholera in Bangladesh
coastal waters (Epstien, 1995). Another effect of harmful algae in our
coastal water was demonstrated in Lagos lagoon by the incapacitation
of Ethmalosa spp. by a centric diatom, Chaeloceros convolutus. This
diatom, recently identified in the Lagos lagoon occurs in large numbers
between December and January and gets stuck in the gills of the fish
during the process interfering with respiration. These diatoms irritate
the gills of the fish and as a response, the fish secretes loads of
mucilaginous substances that eventually limit respiration and render the
fish inactive. During such periods, one could see groups of children
picking fish with ease. The problem of blooms, harmful and toxic algae
prompted Dr .Abalis Gaya (then my postgraduate student) and I to
investigate a then proposed mariculture site close to the Faculty of
Sciences for possible occurrences of nuisance algal forms. We observed
that noxious forms though in low number are recruited from the adjacent
lagoon and we, therefore, recommended proper regular monitoring of
the nutrient levels at the mariculture site to prevent a bloom condition,
(Nwankwo and Gaya, 1996).

Source: Nwankwo et al., (2003) 7.0 ALGAL STUDIES IN THE NIGER DELTA.
One of the obvious consequences of oil mining upstream activity in
Nigeria is habitat modification. Habitat modification leads to loss of
vegetation, loss of biodiversity, invasion of exotic species such as Nipa

31
30



palm, Nypa fructicans and water hyacinth, Eichhornia crass ipes ,
change of lotic to lentic environment, deepening of water courses and
change of tidal cycles, blocking of water courses and fragmentation of
habitats. For migratory fish, this can pose a serious threat to their survival
as they may not be able to return to the sea or inland water to breed.
Where nutrients are trapped, algal blooms may manifest; the collapse
of which causes anoxia and death of biota as is the case with oil
prospecting activity in the Niger Delta (Nwankwo, 1996b). Also in 1996,
Ipublished the result of an investigation offresh water swamp desmids
of south east Niger Delta. In this work, r highl ighted the negative impact
of nutrients trapping and the creation of oligotrophic environment. Using
the abundant desmids species identified, it was possible to show that
most swamps in the south east Niger Delta showed oligotrophic
conditions, low pH and low conductivity
(Nwankwo, J996c). This work is the only one that has provided a
comprehensive list of freshwater swamp desrnids from the Niger Delta.
All the 123 desmids identified are new records for fresh water swamp
in Nigeria.

diversity increased as the effect of the impact wore off (Nwakwo,
2000b). This observation corroborated the work of other workers ~h~t
bacteria fungi and algae play roles in the degradation of crude oil 111
impacted environments. The early appearance of e~~lenoids in .c~ud.e
oil contaminated soils is very significant because nutritional versatt!l~ IS
a feature of euglenoids. Within the group, there are p.h?tosynthet.lc,
saprophytic and phagotrophic forms with a high probability of species
switching from one mode of feeding to another. In any state, the fixed
carbon is used as a source of energy.

In J993, r joined an environmental team (Kusemiju, et al., J993) to
study the hydrobiology and Fisheries of the tidal Opobo channel; linked
at different points to the Bonny and Andoni estuaries. We reported a
highly endowed brackish environment stressed by unfriendly
environmental practices.

8.0 THE ALGAE OF RESERVOIRS AND RIVER~
Although most of my research is concentrated on the m~ine enVlr?~ment,
Iventured into freshwater environment. For instance, 111J999 I JO.lI1ed.a
team that investigated the hydrology and hydrobiology ofOwo nver 111
Lagos State, (Nwankwo et al., 1999) In which. we ide~tified a~ong
other things noxious blue-green algae such as Microcystis aerugtnosa,
Merismopedia tenuissimium and Anabaena flos-aquae as well as
diatom species such as Cocconeis placentula, Gomp~onerr:a
parvulum Kutzing, Nitzschia palea (Kutzing) W. Sm. ~innulana major
(kutz) Cleve, that are good indicators of organically stressed
environments. In the Gubi reservoir Bauchi, my student and I(Ezra and
Nwankwo, 200 J) identified the harmful blue-green alga ':f aureginos~.
The occurrence of this bloom forming blue-green algae 111the reserv?lr
frequently visited by herds of cattle is very significant s~nce the tOXIl1S
produced by this alga have been implicated elsewhere 111the death ?f
cattle, (Reynolds, 199 J). The situation is ~iff~rent .fro~ Awon reservoir,
Oyo State, Nigeria. Rivers and reservoirs 111Nigeria are sources of
potable water and our humble efforts attempted to highlight the need
for regular monitoring of our natural waters to forestall a.ny
epidemiological crisis or incidents oftoxic blooms that may harm live
stock or humans.

Occasional oil spill due to equipment failure, sabotages or seepage may
be catastrophic to the environment. It is even more so when a spill
occurs in a mangrove swamp where the environment is acidic, anoxic
and experiences reduced flushing than in open sea water. The effect of
oil in the swamp lasts longer than in the open sea. I investigated the
algae ofa crude oil impacted mangrove soil at Makaraba, Niger Delta
and observed that the algae were some of the early colonizers after an
oil spill. Freshly impacted soils were more conducive to the euglenoid as
the oil aged, blue-green algae, notably Oscillatoria and later diatoms
became prevalent. Taxonomically more important genera include
Euglena, Phacus (euglenoids), Osccillatoria, Lyngbya (blue-green
algae), Navicula, Nitzschia, (diatoms). I also observed that algal
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9 0 ALGAL FOULING COMMUNITIES
Our efforts on microalgal foul ing communities are pioneering in N ige~ia.
Working with Dr Akinsoji and Dr Adekunle, w~ trapped. fouling
organisms using glass slides and noted taxa that had high pollution value
(Nwankwo et al., J987). More recently, my student and I studied the
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wall fouling algae and lichen symbionts on walls at the University of
Lagos. We observed that fouling organisms which leave unsightly marks
on walls are encouraged by irregular maintenance of the buildings. It is
clear that moist conditions on wall enhanced the growth of micro algae
(Nwankwo and Ogubegwu, 2003). The growth of these flora on walls
reduces the aesthetic value of buildings and over time could lead to the
deterioration of such walls.

CONCLUSIONS AND RECOMMENDATIONS
Mr. Vice Chancellor, Sir, in the past few hours, 1have taken the audience
through an academic discourse in the field ofphycology. In doing this, I
have highlighted the relevance of algae in sustaining aquatic productivity
and diversity, environmental monitoring and pollution studies, especially
the incidence of noxious and indicator species. I also demonstrated the
practical application of the knowledge of algae in identifying some
pollution induced environmental alterations in our coastal waters. Besides
these my modest contributions, I will like to comment on and make
recommendations in some aspects of our University life.

Mr. Vice Chancellor Sir, I want to attest to your hard work and impressive
contributions to the growth of this University. However, there are few
areas I want to comment on using the opportunity provided by this
inaugural lecture:

1. The University of Lagos is endowed with vast fertile wetlands,
creeks, lagoons and coastal water environments, as well as a
full-fledged Department of Marine Sciences. However, there
is no motorized vessel attached to the Department or indeed
any other Department that grew out of the defunct Department
of Biological Sciences. So far, all the reports from our estuarine
and coastal environments are either from monthly or bi-monthly
collections, possibly missing out organ isms with short generation
time or bloom conditions that are very temporal. To be able to
harness the treasures that abound in our aquatic environments,
I plead with the Vice Chancellor to assist the Department with
at least one motorized boat particularly as the whole
departmental budget cannot take us out to sea for one day.

34

2. I believe that when the Faculty of Science was envisioned, the
astronomical student growth was not factored in, resulting in
near chaotic situations in which we have students but no
laboratories to accommodate them; and worse still is the lack
of laboratory space for students' projects. This can lead to
frustrations for the Faculty and students; it also encourages
un seriousness and delinquency. If we cannot erect new
structures because ofthe University's financial limitations, we
should at least start to shed weight, so that we can effectively
discharge our duties and produce more marketable products.
The University may consider using laboratory space as one of
the key variables for admissions in science and science related
courses.

3. By the close of the last millennium, most Nigerian Universities
needed to rake in more funds from town to keep afloat. In
doing that, many courses were mounted including outreach
programmes. However, in no time some courses became
individual-based, instead of being Faculty-based, creating room
for abuse. In my opinion Sir, courses should undergo an
exhaustive Faculty-driven planning process that will involve
Faculty Deans and Heads of Departments. Universities should
re-enact the tradition of collaboration and collegiality with each
other and their private sector counterparts in the larger society.
Mr. Vice Chancellor Sir, it is possible that the coming together
of colleagues who use different approaches to study a related
problem in different biological systems may lead to synergistic
interactions that would enable them resolve a problem in new
ways to the betterment of society. An example would be an up-
to-date sensitivity mapping of our coastal environment that
would involve experts in Engineering, Surveying, Geography,
Zoology, Marine Sciences, Chemistry, Microbiology and Botany.

4. The duties of a course adviser are strenuous and should be
fully reeognised, appreciated and adequately rewarded. For the
student, an approachable course adviser is a mentor who
provides information on managing time, balancing course loads,
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5.

6.

studying for examinations and making wise decisions. He or
she assists the student in taking good options in matters such as
dropping courses, filling carry overs and finding missing grades.
The course adviser also helps the student to plan a balanced
course schedule and decides on appropriate unit load. To be
able to cope with our current student population, a co urse adviser
sh~uld be spared the boredom of manually calculating Grade
PomtAverages (G.P. A.) and spending hours on his broadsheets.
At a time when student counselling is almost moribound a
properly recognized course adviser could be an asset. '
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