
WATER, WATER, WATER, EVERYWHERE 
 ---------An Enigma! 

 
By 

 
 

Professor   Samuel  Olu. Otubusin (FFS) 
(Professor of  Aquaculture and Fisheries Management) 

Department of  Aquaculture and Fisheries Management 
College of  Environmental Resources Management (COLERM)  

University of  Agriculture, Abeokuta, Nigeria 

 
 
 
 
 
 

 
UNAAB INAUGURAL LECTURE Series No. 32 

 
Wednesday, 20th April, 2011 

Series No 32: Professor  S.O. Otubusin  

UNAAB 
INAUGURAL LECTURE SERIES 



 
This 32nd Inaugural Lecture was delivered under  

the Chairmanship 
 

of 
 
 

The Vice-Chancellor 
Professor Oluwafemi O. Balogun 

B.Sc., Ph.D (Ibadan) 
 
 

Published 20th April, 2011 

 
 

Reproduction for sale or other commercial  
purposes is prohibited 

 
  ISBN:978-978-49426-2-1 

Printed by Intec Printers Limited, Ibadan. 

Series No 32: Professor  S.O. Otubusin   

UNAAB 
INAUGURAL LECTURE SERIES 



UNAAB 
INAUGURAL LECTURE SERIES 

Professor Samuel Olu. Otubusin  (FFS), Ph.D (Fisheries) ABU; MSF 
(Aquaculture) Philippines, B.Sc. (Zoology) Ife  

(Professor of Aquaculture and Fisheries Management) 

3 



UNAAB 
INAUGURAL LECTURE SERIES 

WATER, WATER, WATER, EVERYWHERE 
  ---------An Enigma! 

 
Department of Aquaculture and Fisheries Management, University of 
Agriculture, Abeokuta, Ogun State, Nigeria 
 
VISION STATEMENT 
Acceleration of the impetus toward national fish self-sufficiency through teach-
ing/training, adaptive research and outreach programmes 
 
MISSION STATEMENT 
To achieve and maintain the lead in excellence in training  equipped manpower 
for sustained exploitation of the nation’s aquatic resources. 

4 



PROLOGUE 
Scientists once thought that the vertebrate with the shortest lifespan was tur-
quoise killifish.  This small fish lives in seasonal rain pools in equatorial Africa 
and must complete its life cycle in 12 weeks (3 months) before the pools disap-
pear.  But researchers from James Cook University in Australia have now 
found that the pygmy goby (Pandaka  pygmaea ---only   1 centimetre long = 0.4 
inch) has an even shorter life span.  It lives fast and dies young.  This tiny fish 
lives in coral reels for an average of 56 days (less than 2 months).  Its rapid re-
productive cycle is designed to help it avoid extinction.  Considering different 
sizes of fish, the huge whale-shark (Rhiniodon  typus) can be 12 metres (40 feet) 
long!  Scientifically, we may link this scenario with the evolution of living or-
ganisms known as organic evolution.  It is broadly the sum of total adaptive 
changes that have taken place over a very long period of time.  It leads to the 
development of “new” species from earlier ones – “new” species that lead their 
lives in different ways from the species from which they evolved.  Many species 
also become extinct in this never-ending process.  Scientists have made endless 
attempts to obtain a great deal of indirect “evidence” to support the theory of 
evolution viz Fossil Records, Radioisotope Dating.  Biochemical Similarities, 
Molecular Records, Comparative Anatomy, Embryology etc.  For example, all 
land vertebrates are reported to have had aquatic ancestors on the basis of em-
bryology (Fig. 1)  
 
Still on Origin of Life on Earth 
To many biologists, the similarity of all living things on earth is more striking 
than the differences between them.  Not only are all organisms composed of 
cells, but these cells work in essentially the same way, using the same complex 
molecules and the same  type of genetic material read according to virtually the 
same genetic code.  The flow of information in most living organisms from 
DNA via RNA to protein follows a well-defined path way.  DNA contains a 
digital code with four-letter alphabets encoding the  instructions for the    
construction and  development of organisms (climaxing in human being com-
posed of 100 trillion cells till today).    The  fact that all living organisms (single 
cells to sponges to worms, to fish to reptiles  to mammals, and to primates and 
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humans) share the four letters of the RNA alphabet (A, U, G and C which 
divinely interpreted as All Under God’s Control!) is testimony to the idea that 
successful, self-replicating RNA string probably  had a single origin and in turn, 
could have provided the common evolutionary origin of the information in all 
living organisms.( DIVINE EVOLUTION ! ) 
 
Puzzle !!! 
Scientists agreed that planet earth coalesced some 4.5 billion years ago. 
By 4.2 billion years ago, enormous oceans covered the planet, and the first in-
formational RNA molecules may have emerged around the high temperature 
volcanic vents. 
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Questions? 
(1) From where did RNA originate? 
(2) Who formed the RNA? 
(3) Who was or were there when the planet earth coalesced some 4.5 bil-

lion years ago?  
(4)How many of us here listening to this lecture will still be alive on planet 
earth even just 100 years from now( Year 2111 AD?) Anno Domino! 
 

Mr. Vice-Chancellor and Chairman of this Inaugural Lecture 
Members of past and present UNAAB Governing Council 
Deputy Vice-Chancellor (Academic) 
Deputy Vice-Chancellor (Development) 
The Registrar 
Other Principal Officers of the University 
The Dean of the College of Environmental Resources Management 
The Dean of the Postgraduate School 
Deans of Other Colleges 
Directors of Centres  
Heads of Departments and Units  
Distinguished Professors  
All members of the UNAAB  Family 
All Stakeholders in the PROJECT UNAAB 
Ladies and Gentlemen of the Media 
Distinguished Ladies and Gentlemen 
Marvellous UNAABITES! 
 
1.0 INTRODUCTION 

“O Lord, how manifold are thy works! In wisdom hast thou made 
them all: the earth is full of thy riches.  So is this great and wide sea, 
wherein are things creeping innumerable, both small and great 
beasts” (Psalm 104: 23, 24). 
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Then God created human beings (male and female created he them).  He 
blessed them and said unto them: be fruitful and multiply and replenish the 
earth, and subdue it and have dominion over the fish of the sea, and over the 
fowl of the air, and over every living thing that move  upon the earth( Genesis 
1: 27, 28).  Little wonder then that it was reported that it took about 250,000 
years for human population to reach 1 billion in about the year 1800AD. 
(definitely from one couple at creation).  It drastically reduced to over 100 years 
before human population  hit another billion in 1927.  From 1999, there has 
been an unprecedented growth in the global population indeed showing that by 
this year  (2011), it would have taken the world another 12 years to reach 7 bil-
lion. On the other hand, the population of Nigeria is expected to hit 155.2 mil-
lion this year with a Gross Domestic Growth of 5.8 per cent, GDP of $248 
billion dollars  and an inflation of 11.2 per cent. 
 
It has been reported that fears that the world is overpopulated have  gathered 
momentum occasioned by the unchecked growth of human population and the 
implications of climate change.  The disastrous flood disasters reported globally 
including Nigeria (and right here in Ogun State around October last year) are 
but a few examples of the implications of climate change.  However this inau-
gural lecture is not on climate change but on aquatic organisms with particular 
emphasis on FISH!.  But then: “NO WATER -------     no fish!”. 
 
The largest number of living organisms is found in the hydrosphere, i.e. the 
oceans, seas, lakes, reservoirs, ponds, rivers and streams.  Genesis 7:22 states 
that “All in whose nostrils was the breath of life, of all that was in the dry land, 
died (during the great flood recorded in the Holy Bible). Hence I guess that  
there  was no fish in Noah’s ark!  It is therefore not surprising that Lagler, et. 
al. (1977) reported that fishes are the most numerous of the vertebrates con-
stituting 48.1% of some  41,600 species of recent vertebrates (Fig. 2). 
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And the (Noah’s) ark rested in the seventh month, on the seventeenth day 
of the  month upon the mountains of Ararat in Eastern Turkey_ about 
17,000 feet high between Black and Capsian Seas.  

Figure 2: Percentage composition of animals constituting some 41,600 
    species of recent vertebrates  

The Oceans are being looked to as a major source of food for the future.  High 
productivity characterizes certain regions in the oceans, but larger regions  of 
low productivity also exist.  Presently, yearly harvests amount to about 82 mil-
lion metric tons of fish and about  500,000 metric  tons of seaweed.    Thus, 
predictions are that the  sea  can yield  only  about  25  percent  more than the  
present amount  of  organic  food  resources.  At present, more than 70 percent  
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of the earth’s surface is covered with water which is the abode of fish.  Fish  are 
known to inhabit all types of water-bodies ranging from Antartic waters below 
freezing to hot springs of more than 40oC and from soft, freshwater to water 
saltier  than the seas.  Fish have been reported in waters that are so quiet and 
dark that they have never been inhabited by other vertebrates or thoroughly 
explored by man.  The vertical distribution of fish exceeds that of any of the 
other vertebrates (kept in Noah’s ark, Genesis 7: 2). Fishes range from approxi-
mately 5km above sea level to some 11km beneath it   (sea level). 
 
Globally, lakes, reservoirs and wetlands important for inland fisheries cover a 
total area of about 7.8 million km2 (Table 1) while oceans and seas make up 
97.5% of the total volume.  Considering  these vast water bodies as abode of 
fish (the MOST numerous of vertebrates) it  is puzzling or enigmatic that 
there is no enough fish for all (apologies to NEPAD Fish for All summit, 25th 
August, 2005).  As once exclaimed by my name sake, Samuel Coleridge in his 
book titled “Ancient Mariner Water, water everywhere and yet not a drop to 
drink’.  I chorus “Water, water, water everywhere………….. an Enigma!?”  
An attempt will therefore be made to in-exhaustively  present  this lecture on 
my 35- year “voyage” so far in the “ waters” of Fisheries Management 
(“hunting” fisheries)  and Aquaculture (culture fisheries) as briefly as possible: 
practically, pragmatically, politically and prophetically.  The modus operandi 
will be in words, in thought and in  deed!. 
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Box  1 
 
Fisheries Management is based on fisheries science such that strategies 
to protect fishery  resources on sustainable exploitation is possible 
(feasible).  Modern fisheries management is often referred to as a govern-
ment system of management rules (laws, decrees, edicts, etc)  based on 
defined objectives and a mix of management means to implement the 
rules, which are put in place by a  system of monitoring, control and  sur-
veillance (M,C & S).  Fisheries science is the academic discipline  of man-
aging and understanding fisheries.It is a MULTIDISCIPLINARY science 
which draws on the disciplines of  oceanography, marine biology, marine 
conservation, ecology, population dynamics, economics and management 
in an attempt to provide an integrated picture of fisheries.  In some cases, 
new disciplines have emerged such as bioeconomics. 
 
SUSTAINABILITY:  Sustainable fishing 
Issues involved in the long term sustainability of fishing include over fish-
ing, by-catch, marine pollution, environmental effects of fishing, climate 
change and fish farming (often called Aquaculture).  
 

2.0 FISH IN WORD-------- 
  or is it fishing in words? 
In ancient Egypt, the fish of the Nile River was an important part of people’s 
diet , fish was used as a means of payment, a reward and considered as part of 
national revenue.  In some parts of Nigeria, fish is one of the most important 
items used in payment of dowry during marriage ceremonies.  In Egypt the 
Nile  catfish,  Clarias sp, which favours  muddy  waters, was believed to guide 
the solar  boat  through  the  dark  river of the underworld at night (Feidi, 
2001).   A Nigerian musician once sang that fish come from heaven, referring 
to   mud catfish occasionally found on bush paths during first rains. (Orun 
l’eja ti wa si aiye)   Bas-reliefs  showing  fish  and  other  aquatic  animals and 
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   Share 
of 
total 

 Lake Reser-
voirs 

Rivers Food-
plain 

Flooded 
forest 

Peatland Inter-
mittent 
wetland 

Total % 

    km      

Asia 898,000 80,000 141,000 1,292,000 57,000 491,000 357,000 3,316,000 42 

South 
America 

90,000 47,000 108,000 422,000 860,000 - 2,800 1,529,800 20 

North 
America 

861,000 69,000 58,000 18,000 57,000 205,000 26,000 1,294,000 17 

Africa 223,000 34,000 45,000 694,000 179,000 - 187,000 1,362,000 17 

Europe 101,000 14,000 5,000 53,000 - 13,000 500 186,500 2 

Australia 8,000 4,000 500 - - - 112,000 124,500 2 

Oceania 5,000 1,000 1,000 6,000 - - 100 13,100 0 

Total 2,186,000 249,000 358,500 2,485,000 1,153,000 709,000 685,400 7,825,900 100 

                                         Surface area  

fisheries – related activities are found on centuries- old temples in Cambodia.  
The local currency, the riel, is probably named after the most abundant fish 
species, trey riel, and an indication of its traditional importance to the economy. 
In the Lao People’s Republic, giant catfish have traditionally been associated 
with spirits, royalty and sacrifice.  Near Vientiane, every February, people used 
to gather to catch giant catfish.  The first one caught belonged to the spirits and 
to the old man who was in contact with them (Mekong River Commission, 
2003), whereas in Nigeria, every March there is the fishing festival at Argungu, 
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Kebbi State where fishermen use clap nets (homa) to catch Nile perch (Lates 
niloticus).  The fisherman with the biggest single catch wins a prize (Fig. 3). Fa-
gade (1992) opined inter-alia that fish flesh is about the best source of animal 
protein; better digested than beef and poultry; contains mineral salts and its oil 
is mainly poly-unsaturated  fatty acids with an anti-cholesterol factor. He con-
cluded that regular consumption of fish is beneficial to human body.  Some 
other authors noted that increased consumption of fish reduces the risks of 
sudden death from heart attacks, abates rheumatoid arthritis, decreases the risk 
of bowel cancer and reduces insulin-resistance in skeletal muscles (Anon, 2001; 
Conquer and Holub, 2002). 
 
Ita (1993) gave a summary of 239 fish species belonging to 46 families recorded 
in the major rivers of Nigeria (Fig. 4).  Earlier on, Ita et. al. (1985) reported an 
estimated surface area of 12.5 million hectares of lakes, reservoirs, ponds and 
major rivers in Nigeria (Fig. 5).  This estimate does not include the vast brack-
ish  water (820 kilometer shore line), lagoon system extending from Lagos State 
in the West to Cross River State in the East with their trawl fish resources 
(Figs. 6(a) – 6(i).  
  
Figs 4a-4g:Some Commercially important freshwater fish species of Nigeria. 
Total oil production in Nigeria was slightly over 2.2 million  bbl per day, mak-
ing it the largest oil producer in Africa. Crude oil production average 1.8 million 
bbl per day for the year.  Recent offshore oil developments combined with the 
restart of some shut-in onshore production have boosted crude production to 
an average of 2.03 million  bbl per day for the first quarter of 2010. 
 
Ando (2011) reported that Nigeria currently has over 200 dams with a com-
bined storage capacity of 34 billion cubic metres capable of irrigating about 
500,000 ha. of land.  Out of these, 19 dams have hydropower potential to gen-
erate 3,560.105 MW of electricity.  He opined that Nigeria has potential to irri-
gate about 3.1 million ha. of farmland but only 150,000 ha.  have been fully 
developed.  Aside from the fact that irrigation has potential of increasing agri-
cultural productivity by as much as ten-folds, fisheries production can be 
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greatly enhanced by effective utilization of dams and irrigation facilities. (But 
this is not so – Tables 2(a) and 2(b). 
 
Nigeria is the largest country in Africa with a land mass of 923,800 km2 and a 
population of over 150 million - one-sixth of the black population in the world.  
It is the 8th largest oil producer and has one of the largest deposit of natural gas 
in the world (Table 2). Figure 7 shows Nigeria’s oil export by country in 2009.  
 
These vast abundant resources including human resources inter-alia,  Nigeria is 
endowed with agitate ones mind to shout “water, water, water, every-
where……….an Enigma!”.  This expression was recently  corroborated by 
Mr. Andrew Bird, the Regional Director for the University of Southampton, 
United Kingdom, when he said “Nigeria is a vast rich country in terms of  hu-
man resources, in terms of its physical resources, there are  huge potentials and 
already,  you can say that Nigerians want to do well, there are a lot of entrepre-
neurs.  I look forward to coming here several  times more” (Sunday Tribune ,6 
March, 2011, page 32). 
 
Ironically, the United Nations Development Programme ranks Nigeria among 
the 25 poorest countries of the world (Poverty in the midst of plenty!). But go-
ing down the memory lane (or is it from hindsight?) in the 1960s agriculture 
was the mainstay of our economy constituting 70% of Gross Domestic Prod-
uct (GDP), a similar percentage of  government revenues and 89 percent of 
exports employing over 75 percent of the labour force.  The country that time 
relied on revenues from primary products as a significant  exporter of bauxite, 
coal, cocoa, groundnuts, livestock products, palm produce and tin.  These were 
evident from the various successful farm settlements (including government-
owned demonstration  fish farms, viz at Panyam, Plateau State; Agodi, Oyo 
State; Umunna-Okigwe, Imo State; Odeda,Ogun State; Wuya, Niger State  etc.); 
marketing boards;  state-owned conglomerates such as Eastern Nigeria Devel-
opment Corporation, Odua Group, Northern Nigeria Development Corpora-
tion, etc.  
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Figure 3:A fisherman with Nile perch (about 100 kg) 
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Figure 4a 
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Figure 4b 
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Figure 4c  
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Figure 4d 
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Figure 4e 
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Figure 4f 
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Figure 4g 
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Figure 5: Hydrological map of Nigeria showing the major inland waters 
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Figure 6a-6i: Some trawl fish resources of Nigeria 

Figure 6a 
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Figure 6b 
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Figure 6c 
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Figure 6d 
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Figure 6e 
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Figure 6f 
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Figure 6g 
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Figure 6h 
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Figure 6i 
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Figure 6j 
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Figure 6k 
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Artisanal 508,210 

Coastal fisheries 288,229 

Inland 309,981 

Aquaculture 152,796 

Industrial 29,698 

Fish (Inshore) 18,820 

Shrimp (Inshore) 10,878 

Distant water (Importation) 946,851 

Table 2(b):  Nigerian fish production by Sector 2009 (tonnes) 

Source:  Federal Department of Fisheries, Abuja 

At present, barely 40 percent of its arable land and less than 5 percent of its 
suitable water bodies are being utilized for food and fish production respec-
tively.  Nigeria which was somehow self-sufficient in food production within 
the first decade of independence has become heavily dependent on food im-
ports.  In 2009, Oxfam, a British Charity Organization estimated that Nigeria 
was spending three billion dollars ($3 billion) on food imports (including about 
US #1 billion on fish). Whereas, agriculture still engages about 65 percent of 
the working population.  A Punch Newspaper Editorial on October 3, 2010 
described Nigeria as being seen as a classic case of “resource curse” – the de-
spoliation and impoverishment of a people through unenlightened exploitation 
and utilization of riches accruing from a highly valued resource.  This scenario 
undoubtedly should give fisheries and other fish- related activities operators 
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(researchers and administrators involved in policy and governance especially in 
relation to employment generation, poverty alleviation and food security) – 
FISH FOR THOUGHT – considering just one unique example of the 
“miraculous agricultural development” in Israel – a country which is more than 
half-desert where water is in constant short supply.  Israel Information Centre 
(1995) reported that the annual renewable water resources in Israel amounted 
to some 1.6 billion m3, about 75 percent of which was used for agriculture. 
(NB: Ando’s estimate for Nigeria is 34 billion m3). The Israeli success was 
said to be in the determination and ingenuity of farmers and scientists who 
dedicated themselves to developing a flourishing agriculture in a near-desert 
country, thus demonstrating that the real value of land (also water) is a func-
tion  of HOW it is utilized.  The word HOW brings to mind basic questions 
commonly referred to as the “five W’s and the How” questions.  Effective 
planning involves the answering of these questions, and in turn these answers 
provide the basic ingredients of planning (Fig 8 ).  These questions, one way or 
the other will be addressed appropriately but very briefly during the course of 
this lecture. 
 
3.0 FISH FOR THOUGHT 
3.1 Preamble 
In order to think deeply about fish (or is it fish for thought) a comprehensive 
report will be given on global fish production and the place of Nigeria in the 
contribution of African continent. 
 
3.2 World Fisheries Production and Utilization 
FAO (2010) reported that capture fisheries and aquaculture supplied the world 
with about 142 million tonnes of fish in 2008 (Table 3). Eighty-one percent 
(115 million tonnes   of this was used as human food providing an estimated 
apparent per capita supply of about 17kg (live weight equivalent), which is an 
all-time high (Table 3).  Forty- six percent of the total food fish supply came 
from aquaculture, which is a slightly lower proportion than reported in the 
State of World Fisheries and Aquaculture 2008 owing to a major downward 
revision of aquaculture and capture fishery production statistics by China, but 
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representing a continuing increase from 43 percent in 2006.  Outside China, per 
capita supply has remained fairly static in recent years as growth in supply from 
aquaculture has offset a small decline in capture fishery production and a rising 
population (Table 4).  In 2008, per capita food fish supply was estimated at 
13.7kg   if data for China are excluded.  In 2007 fish accounted for 15.7 per 
cent of the global population’s intake of animal protein and  6.1 percent of all 
protein consumed. Fish per caput (annual) consumption in Nigeria was 9.68kg 
in 2007 (Federal Department of Fisheries, 2009)  Globally, fish provides more 
than 1.5 billion people with almost 20 percent of their average per capita intake 
of animal protein, and 3.0 billion people with at least 15 percent of such pro-
tein.  In  2007, the average annual per capita apparent fish supply in developing 
countries was 15.1kg and 14.4kg in low-income food – deficit countries 
(LIFDCs) which have a relatively low consumption of animal protein.  
 
However in Nigeria, intake of animal protein presently is about 4.82g per cap-
ita  per day (i.e. about 1.76kg per capita per year!) as against 35g (12.78kg per 
capita per year) recommended by FAO.  This is “fish for thought”!  Federal 
Department of Fisheries (2009) however as earlier stated reported a fish per 
capita consumption (annual) of 9.68kg which translates to 26.502g per capita 
per day.  But does this represent the fish consumption by the Nigerian upper-
class mainly or the masses since there  seems  to  be  no  “middle class”  again!.  
However,  FAO (2010) reported that in LIFDCs, which have a relatively low 
consumption of animal protein, the contribution of fish to total animal protein 
intake was significant at 20.1 percent – and is probably higher than that indi-
cated by official statistics in view of the under-recorded contribution of small-
scale and subsistence fisheries. 
 
China remains till date the largest fish-producing country, with provision of 
47.5 million tonnes in 2008 (32.7 and 14.8 million tonnes from aquaculture and 
capture  fisheries respectively).  These figures were derived from a revised sta-
tistical  methodology adopted by China in 2008 for all capture fishery and aqua-
culture production statistics and applied to statistics for year 2006 onward. 
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Table 3: Nigeria’s petroleum, natural gas, coal & other issues 
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Figure 7 
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Figure 8: Overall view of planning and its relationship to the  
     management process 
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Table 4: World fisheries and aquaculture production and   
               utilization 

UNAAB 
INAUGURAL LECTURE SERIES 

PRODUC-
TION 
INLAND 

2004 2005 2006 2007 2008 2009 

(Million tonnes) 

Capture 8.6 9.4 9.8 10.0 10.2 10.1 
Aquaculture 25.2 26.8 38.7 30.7 32.9 35.0 
Total Inland 33.8 36.2 38.5 40.6 43.1 45.1 
MARINE 
Capture 83.8 82.7 80.0 79.9 79.5 79.9 
Aquaculture 16.7 17.5 18.6 19.2 19.7 20.1 
Total marine 100.5 100.1 98.6 99.2 99.2 100.0 
TOTAL CAP-
TURE 

92.4 92.1 89.7 89.9 89.7 90.0 

TOTAL  
AQUACUL-
TURE 

41.9 44.3 47.4 49.9 52.5 55.1 

TOTAL 
WORLD 
FISHERIES 

134.3 136.4 137.1 139.8 142.3 145.1 

UTILIZATION 
Human con-
sumption 

104.4 107.3 110.7 112.7 115.1 117.8 

Non-food uses 29.8 29.1 26.3 27.1 27.2 27.3 
Population 
(billion) 

6.4 6.5 6.6 6.7 6.8 6.8 

Per capita food 
fish supply (kg) 

16.2 16.5 16.8 16.9 17.1 17.2 

Note:  Excluding aquatic plants.  Data for 2009 are provisional estimates 
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Table 5:  World fisheries and aquaculture production and                                
     utilization, excluding China 

UNAAB 
INAUGURAL LECTURE SERIES 

PRODUCTION 
INLAND 

2004 2005 2006 2007 2008 2009 

(Million tones) 

Capture 6.5 7.2 7.6 7.7 8.0 7.9 

Aquaculture 8.9 9.5 10.2 11.0 12.2 12.9 

Total Inland 15.4 16.7 17.7 16.7 20.1 20.8 

MARINE 
Capture 71.4 70.3 67.5 67.5 67.0 67.2 

Aquaculture 6.5 6.7 7.3 7.5 7.6 8.1 
Total marine 77.9 77.0 74.8 75.0 74.6 75.3 

  
TOTAL CAPTURE 

  
77.9 

  
77.5 

  
75.1 

  
75.2 

  
74.9 

  
75.1 

TOTAL  AQUACUL-
TURE 

15.3 16.2 17.5 18.5 19.8 21.0 

TOTAL WORLD 
FISHERIES 

93.2 93.7 92.6 93.7 94.8 96.1 

UTILIZATION 
Human consumption 68.8 70.4 72.4 73.5 74.3 75.5 

Non-food uses 24.5 23.2 20.2 20.2 20.5 20.5 

Population (billions) 5.2 5.2 5.3 5.4 5.4 5.5 

Per capita food fish 
supply (kg) 

13.4 13.5 13.7 13.7 13.7 13.7 

Note:  Excluding aquatic plants.  Data for 2009 are provisional estimates 
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3.3 World Capture Fisheries 
Global capture fisheries production in 2008 was about 90 million tonnes, with 
an estimated first-sale value of US $93.9 billion, comprising about 80 million 
tonnes from marine waters and a record 10 million from inland waters (Table 3 
and Figure 9).  The inland fisheries sector is extremely diverse.  It involves a 
wide variety of fishing techniques, ranging from simple hand-held gear (e.g. 
twin clap nets – homa, koma, or foma used in catching Lates niloticus during 
Argungu Fishing Festival in Kebbi State, Nigeria) to small trawls or purse 
seines operated by commercial fishing vessels.  Inland fisheries include com-
mercial and industrial fisheries, small-scale fisheries and recreational fisheries, 
each with a different economic and social structure.  China remained by far, the 
global leader (in capture fisheries) with production of about 15 million tonnes 
(Figure 10).  Global inland capture fisheries production was fairly stable be-
tween 2000 and 2004 at about 8.6 million tonnes, but in the following four 
years it showed an overall increase of 1.6 million tonnes, reaching 10.2 million 
tonnes in 2008 (Table 3).  Asia and Africa accounted for  66.4% and 24.5% of 
the world production  respectively (Figure 11).  The variations between 2004 
and 2008 for the 14 countries (including Nigeria as 8th) with catches of more 
than 200,000 tonnes each in 2008 and  which together represented about 78 
percent of the 2008 world catches are shown in Table 5.  Inland fisheries are a 
vital component in the livelihood of people in many parts of the world, in both 
developing and developed countries.  However, irresponsible fishing practices 
habitat loss and degradation, dam construction, drainage of wetlands   and   
pollution   (including    eutrophication) often act together, thus compounding 
one another’s effects.  These factors have resulted in substantial declines and 
other changes in inland fishery resources. 
 
The top 15 producers are shown in Table 6 harvesting 92-4 percent of total 
world production of food fish from aquaculture. Indonesia replaced Thailand 
as the fourth largest producer. Philippines and Japan were in the 9th and 10th 
positions respectively followed by Egypt( 11th).  
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In 2008, fresh water fishes continued to dominate with a production of 28.8 
million tonnes (54.7 per cent) valued at US $40.5 billion (41.2 percent) followed 
by molluscs (13.1 million tonnes), crustaceans (5 million tones), diadromous 
fishes (3.3 million tones), marine fishes (1.8 million tonnes) and other aquatic 
animals (0.6 million tonnes).  The production of freshwater fishes in 2008 was 
dominated by carps (Cyprinidae, 20.4 million tonnes or 71.1 percent).  A small 
portion (2.4 percent) of fresh water fishes was cultured in brackish water, in-
cluding tilapia farmed in Egypt.  In 2008, the largest producer of all carps was 
China (70.7 per cent) followed by India (15.7 percent).  Other aquatic species 
produced were:  
 
 molluscs (oysters, 31.8 percent; carpet shells and clams, 24.6 percent; mus-

sels, 12.4 percent; and scallops, 10.7 percent). 
 Crustaceans in brackish water (2.4 million tonnes or 47.7 percent),  fresh-

water (1.9  million tonnes or 38.2% percent) and marine water (0.7 million 
tonnes or 14.1 percent). 

 
Generally aquaculture has benefited to a great degree from cost reductions 
through productivity gains, whereas capture fisheries have at times suffered  
from rising energy costs. 
 
3.4  World Aquaculture 
Aquaculture continues to be the fastest growing animal food-producing sector 
and to outpace population growth, with per capita supply from aquaculture 
increasing from 0.7kg in 1970 to 7.8kg in 2008 – an average annual growth rate 
of 6.6 per cent.  It is set to overtake capture fisheries as a source of food 
fish.  While aquaculture production  (excluding aquatic plants) was less than 1 
million tonnes per year in the early 1950s, production  in 2008 was 52.5 million 
tonnes with a value of US $98.4 billion (Table 3).  World aquaculture is heavily 
dominated by the Asia- Pacific region, which accounts for 89 per cent of pro-
duction in terms of quantity and  79 percent in terms of value. This dominance 
is mainly because of China’s enormous production, which accounts for 62 per-
cent of global production in terms of quantity and 51 percent of global value. 
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Figure 9: Production in inland fisheries reported by FAO since 1950 
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Figure 10: Marine and inland capture fisheries: Top ten countries in    
      2008 
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Table 6:  Inland capture fisheries: major producer countries 

Country 2004 
(Tonnes) 

2008 
(Tonnes) 

Variation 2004 – 2008 
Tonnes Percentage 

China 2,087.167 2,248,177 151,010 7.2 

Bangladesh 732,067 1,060,181 328,114 44.8 

India 527,290 953,106 425,816 80.8 

Myanmar 454,260 814,740 360,480 79.4 

Uganda 371,789 450,0001 78,211 21.0 

Cambodia 250,000 365,000 115,000 46.0 

Indonesia 330,879 323,150 -7,729 -2.3 

Nigeria 182,264 304,413 122,149 67.0 

United Republic of  
Tanzania 

312,040 281,690 -30,350 -9.7 

Brazil 246,101 243,0001 -3,101 -1.3 

Egypt 282,099 237,572 -44,527 -15.8 

Thailand 203,200 231,100 27,900 13.7 

Democratic Republic 
of the Congo 

231,7721 230,0001 -1,772 -0.8 

Russian Federation 178,403 216,841 38,438 21.5 

1 FAO estimate 
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Table 7:  Top 15 aquaculture producers by quantity in 2008 
                and growth 

  Production Average annual rate of growth 
1990 2000 2008 1990-

2000 
2000-
2008 

1990-2008 

(Thousand tonnes) (Percentage) 

China 6,482 21,522 32,736 12.7 5.4 9.4 

India 1,017 1,943 3,479 6.7 7.6 7.1 

Viet Nam 160 499 2,462 12.0 22.1 16.4 

Indonesia 500 789 1,690 4.7 10.0 7.0 

Thailand 292 738 1,374 9.7 8.1 9.0 

Bangladesh 193 657 1,006 13.1 5.5 9.6 

Norway 151 491 844 12.6 7.0 10.0 

Chile 32 392 843 28.3 10.1 19.8 

Philippines 380 394 741 0.4 8.2 3.8 

Japan 804 763 732 -0.5 -0.5 -0.3 

Egypt 62 340 694 18.6 9.3 14.4 

Myanmar 7 99 675 30.2 27.1 28.8 

United States 
of America 

315 456 500 3.8 1.2 2.6 

Republic of 
Korea 

377 293 474 -2.5 6.2 1.3 

Taiwan Prov-
ince of China 

333 244 324 -3.1 3.6 -0.2 

Note Data exclude aquatic plants 
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3.5  Income and Livelihood 
The fish sector is a source of income and livelihood for millions of people 
around the world: Employment in aquaculture and fisheries has grown substan-
tially  in the last three decades, with an average rate of increase of 3.6 percent 
per year since 1980.  It is estimated that, in 2008, 44.9 million people were 
directly engaged, full time or more frequently, part time, in capture fisheries or 
in aquaculture, and at least 12 percent of these were women. It is also esti-
mated that for each person employed in capture fisheries and aquaculture pro-
duction, about three jobs are produced in secondary activities, including post-
harvest, for a total of more than 180 million jobs in the whole of the fish indus-
try.  Thus, the primary and secondary sectors support the livelihood of a total 
of about 540 million people or 8.0 percent of the world population. 
  
Employment in the fisheries sector has grown faster than the world’s popula-
tion and than employment  in traditional agriculture.  The 44.9 million people 
engaged in the sector in 2008 represented 3.5 percent of the 1.3 billion people 
economically active in the broad agriculture sector worldwide, compared with 
1.8 percent in 1980.  The majority of fishers and aquaculturists are  in develop-
ing countries, mainly in Asia, which has experienced the largest increases in 
recent decades.  FAO (2010) reported that in 2008, 85.5 percent of fishers and 
fish farmers were in Asia, followed by Africa (9.3%), Latin America and the 
Caribbean (2.9%), Europe (1.4%), North America (0.7%) and Oceania (0.1%). 
China, as expected, is the country with the highest number of fishers and fish 
farmers, representing nearly one-third of the world total.  It is worthy of note 
that employment in fishing is decreasing in capital- intensive economies, in par-
ticular in most European countries, North America and Japan.  This is the re-
sult of several factors, including decreased catches, programmes to reduce fish-
ing capacity and increased productivity through technical progress.  It is esti-
mated that about 1.3 million people were employed in aquaculture and fisheries 
in developed countries in 2008, a decrease of 11 percent compared with 1990. 
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3.6 Global Fishing Fleet 
Analyses indicated that the global fishing fleet was made up of about 4.3 mil-
lion vessels and that this figure had not increased substantially from an FAO 
estimate of a decade  ago.  About 59% of these vessels were powered by en-
gines.  The remaining 41% were traditional  craft of various types, operated by 
sails and oars, concentrated primarily in Asia (77 percent) and Africa (20 per-
cent).  These un-motorized boats are engaged in fishing operations, usually in-
shore or on inland waters. 
 
3.7      Trade in fish 
Trade in fish represents a significant source of foreign exchange earnings, aside 
from the sector’s important role in food security, income generation and em-
ployment.  In the year 2008, trade in fish and fishery products represented 
about 10 percent of total agricultural exports and 1 percent of world  merchan-
dise trade in value terms.  The share of aquaculture and fishery production (live 
weight equivalent) entering international trade as various food and feed prod-
ucts increased from 25% in 1976 to 39% in 2008.  Exports of fish and fishery 
products reached a record value of US $102.0 billion, 9% higher than in 2007, 
almost double the US $51.5 billion correspond value in 1998.  Prices for fish 
species from capture fisheries increased more than those for farmed species 
because of the larger impact from higher energy prices in fishing vessel opera-
tions than on farmed species.  The FAO Fish Price Index showed a drastic 
drop from September 2008 to March 2009 with the global financial crisis and 
recession, after which it recovered somewhat.  
 
NB. Recently, Food Price Watch , a quarterly report by the World Bank re-
ported that the global food price index has risen by around 15 percent  between 
October, 2010 and January, 2-11. The index is now 29 percent above its level a 
year earlier and only 3 percent less than its peak level  in 2008 (during the global 
economic crisis).  
 
Preliminary estimates indicate that trade in fish and fishery products declined 
by 7% in 2009 compared with 2008.  Available data for the first few months of 

51 



UNAAB 
INAUGURAL LECTURE SERIES 

2010 indicate that there have been increasing signs that fish  is recovering in 
many countries and the long term forecast for fish trade remains positive, with 
a growing share of fish production entering international markets. 
 
China, Thailand and Norway are the top three fish exporters.  Since 2002, 
China has been by far the leading fish exporter, contributing almost 10% of 
2008 world exports of fish and fishery products, or about US $10.1 billion and 
increasing further to US $10.3 billion in 2009.  World imports of fish and fish 
products reached the new record of US $107.1 billion in 2008, growing by 9 
percent compared with previous year.  Preliminary data for 2009 point to a 9% 
decrease, as a consequence of the economic downturn and the contraction in 
demand in key importing countries.  European Union, Japan and the United 
States of America are the major markets, with a total share of about 69% in 
2008.  Japan is the world’s largest single national importer of fish and fishery 
products, with imports valued at US $14.9 billion in 2008, a growth of 13% 
compared with 2007, although its imports decreased by 8% in 2009.  Nigeria’s 
fish imports for 2008, to reiterate was US $1.0 billion only.  It is note worthy, 
however, that Japan has two Universities of Fisheries: 
 

- National Fisheries University, Shimonosaki; and 
- Tokyo University of Fisheries, Tokyo. 
 

By value, Africa has been a net exporter since 1985, but it is a net importer in 
quantity terms, reflecting the lower unit value of the imports (mainly small pe-
lagic).  High-value species such as shrimp, prawns, salmon, tuna, sea-bass etc 
are highly traded, in particular as exports to more affluent economies, and low-
value species such as small pelagics are also traded in large quantities.  Products 
derived from aquaculture production are contributing an increasing share of 
total international  trade in fishery commodities, with species such as shrimp, 
prawns, salmon, molluscs, tilapia, catfish, sea-bass and sun-bream.  Central 
Bank of Nigeria (2010 reported fish/shrimp products earning N6.8718 billion 
in 2009 being the 3rd largest agricultural product after cocoa, beans and rubber.
( Figures 11,12 & 13)  
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Globally, shrimps continue to be the largest single commodity in value terms 
accounting for 15 percent of the total value of internationally traded fishery 
products. 
 
3.8  Others: Mental illness and Cancer 
Mental illness ,depression and cancer are increasing globally.  Some experts pre-
dict that they will become a major burden or challenge in terms of global 
health, especially in the developed world.  In 2004, mental health overtook 
heart disease as the leading health problem in Europe and was estimated to cost 
Euro 386 billion a year.  More recent studies suggest that consumption of sea-
food and in particular long-chain n-3 poly unsaturated fatty acids (LC n-3 PU-

Figure 11: Inland capture fisheries by continent in 2008 
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Figure 12: Shrimps from 0yan Lake, Nigeria 

Figure 13: Fresh catfish on sale at Olomore Freshfish Market, Abeokuta 
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New research also suggests that cancer patients undergoing chemotherapy may 
be able to avoid the attendant muscle loss and malnutrition by taking fish oil 
supplements that contain omega-3-fatty acids. 
 
4.0 FISH IN DEED 
4.1 Preamble 
This author (or Inaugural Lecturer) in the brief account of his stewardship as 
Acting Head of UNAAB Department of Aquaculture and Fisheries Manage-
ment  (16th May to 18th November, 2001) titled:” FISH FOR THOUGHT: 
The Giant Strides “(Otubusin, 2002) listed the goals of the Department 
(AQFM) to include inter-alia. 

 Strategies for rational exploitation of capture fisheries resources of Nigeria; 
 Sustained research and development of high quality fast-growing fish seeds 

for stocking of small-to-large scale fish production systems like ponds, 
cages, pens, raceways, re-circulating system and other enclosures (including 
small reservoirs). 

 Development of cost-effective and efficient fish feeds using locally avail-
able ingredients; 

 Development of functional and durable but affordable fish culture systems 
for a large number of interested fish farmers in Nigeria; 

 Development of environmentally- friendly, efficient integrated agric-cum-
fish culture systems under a water-centred food/fish production strategy; 

 Intensive training of middle to high level manpower using audio-visual aids 
and other relevant facilities. 

 
Since the tri-podal mandate of the University hovers around Teaching, Re-
search and Community Service or Extension (TRC or E)  , attempts will be 
made under this section to give account, even though in-exhaustively, of   my 
value – added contributions as a Professor under the TRC or E areas. 
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4.2 Teaching 
It is unequivocal that Teaching takes the first stage because the students are at 
the centre of everything at any University level.  It is incontestible that the stu-
dents are at the centre of all Universities.  Soon after 2002, there was the reali-
zation from our interactions with employers of labour (Table 7) that we needed 
to update our AQFM course contents in order to be relevant to  the labour 
market.  Entreprenuership doses were therefore injected appropriately into the 
Departmental courses especially FIS 506 – Fisheries Economics , FIS 509 – 
Fish Farming Engineering and FIS 510 – Fish Farming and Fishery Business 
Management.  This was backed up with the award of the annual prize tagged 
“Pa Isaac Thomas Otubusin Memorial Prize” for the  Best Final Year Stu-
dent in Fish Farming Engineering  with effect from   2000/2001 session.  
 
Comments  
Till date, our AQFM graduates constitute that greatest percentage of employees 
in large scale commercial private fish farms in Nigeria.  The facts and figures on 
this are being compiled for future appropriate presentation .  
 
In  addition our AQFM graduates are in the fore front of job creators in viable 
fish farming (especially fish hatcheries in the  southwest of Nigeria).    It is 
on record that National Youth Service Corps  (NYSC) members are  regularly 
posted to these AQFM- graduates fish farms for their primary assignment.  
Students Industrial Work Experience Scheme (SIWES) likewise send their stu-
dents from tertiary institutions to these AQFM- graduates farms for their in-
dustrial training (IT). 
 
Most of the AQFM Aquaculture and Fisheries Management courses are deliv-
ered under the philosophy of entrepreneurship.  Figures 14 to 17 are samples 
of entrepreneurial exposure of the AQFM students.  Tables 8 and 9 show the 
AQFM undergraduate  summary of enrolment and  graduation respectively to 
date.   
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No Name of Institution/Establishment 

1 National Institute for Freshwater Fisheries Research, New Bussa, Niger State 
2 Nigerian Institute for Oceanography and Marine Research, Victoria Island, Lagos 
3 Oyan Lake (Frame/Catch Assessment Survey), Ogun-Oshun River Basin Development Au-

thority, Abeokuta 
4 Odeda Fish Farm (Eweje), Ogun State Ministry of Agriculture and Natural Resources, Fisheries 

Department, Abeokuta 
5 Central Bank of Nigeria 
6 NACB, Abeokuta 
7 NAIC, Abeokuta 
8 NEFRADAY Fish Farm, Ogbomosho-Ilorin High Way, Ilorin 
9 Zartech Fish Farm, Oluyole Estate, Ibadan 
10 Ajanla Farms (CHI Ltd) Off Km 20, Ibadan-Lagos Express Way, Ibadan 
11 Oluponna Fish Farm, Iwo, Oyo State 
12 Olomore Fresh Fish Market, Abeokuta 
13 UNAAB Fish Reservoir, Alabata Road, Abeokuta 
14 Akomoje Waterworks (Artisanal Fisheries) Abeokuta 
15 M & M Fish Depot, Imo, Abeokuta 
16 Chief Joda Fibre-Glass Boat Co., Ake, Abeokuta 
17 UNAAB Feed Mill and Feed Depot, Kotopo, Abeokuta 
18 Oluana Fish Breeding Centre, Ibadan 
19 Talon R & D Farms, Igbogila, Ogun State 
20 Allison  Fisheries and Shipping Ltd., Apapa 
21 Intercontinental Fishing (Nig) Ltd, Apapa 
22 Obelawo Farcha Fishing Ind. Ltd., Apapa 
No Name of Institution/Establishment 
23 Ocean Fisheries Ltd., Apapa 
24 Savannah Shipping Co. Ltd., Apapa 
25 Yinka Folawiyo Fisheries Nigeria Ltd., Apapa 
26 Tarabaroz Fisheries Ltd., Apapa 
27 Olujosun Ornamental Fish Export Co., Ota 
28 Fish Cage and Pen Culture Project, Are Lake, O-ORBRDA, Alabata Road, Abeokuta 
29 CHI Ltd (Recirculating Catfish System), Ajao Estate, Oshodi, Lagos 
30 Honeywell Fisheries Ltd., Apapa 
31 Benguela Fisheries Ltd., Apapa 
32 ORC Fisheries Ltd., Apapa 
33 Dolphin Fisheries Nig Ltd., Apapa 
34 Arroways Aquarium Nig. Ltd., Ikeja, lagos 
35 Integrated Poultry-Cum-Fish Farm, Alakotomeji, Badagry 

Table 8:  List of some institutions/establishments AQFM students’ vis-
ited or had their industrial attachment since inception 
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Figure 14  
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Figure 15 
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Figure 16 
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Figure 17 
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4.3 Research 
4.3.1  Fisheries Management 
During this author’s tutelage (1976 – 1979) at the then  Kainji Lake Research 
Institute (KLRI), New Bussa, Kwara State (now National Institute for Freshwa-
ter Fisheries Research (NIFFR), New-Bussa, Niger State) he was fully involved 
in Fisheries Management research under the mentorship of a renowned Fisher-
ies Expert (Mr. Edet Otu Ita FFS).  Mr. Ita had since retired from civil service.  
Some highlights of my “Fish in Deed” under Fisheries Management are as 
follows: 
 
4.3.1.1  Effects of Lunar Periods and some other parameters on fish catch in 

Lake Kainji, Nigeria (Otubusin, 1990a)  
 
Lake Kainji (surface Area, 1270 km2) is the largest hydroelectric power man-
made lake in Nigeria.  In this study,two fleets (eight nets per fleet) of passive-
gradedexperimental gill net (mesh size 3.81 – 17.78cm) of equal surface area 
were used in catching fish simultaneously from the  surface open water (one 
fleet) and the shore (one fleet) of Lake Kainji for a period of 12 months.  The 
relationship between total fish catch and the parameters (lunar periods, net ori-
entation, water transparency, net mesh size and habitat) was  tested  using mul-
tiple regression.  The multiple regression analysis showed that all the parame-
ters had a significant effect on total fish catch (R2=0.21).  Total fish catch in 
both surface and shore sets was higher at water transparency of  less than 1.0m. 
 
The parallel-oriented set of the surface fleet caught more fish than the  perpen-
dicular set.  Total average fish catch (catch per unit effort (CPUE), number and 
weight) from  the shore set was greater than the surface set, but bigger fish 
were caught in the surface fleet than in the shore.  Bigger fish were caught 4-2 
days to full moon and at full moon in the surface fleet, but only 2-4 days after 
full moon in the shore fleet.   
 
Comment: The contribution of these findings to commercial fishing and ra-
tional exploitation of the lake fishery is hinged on the mesh size regulation 
( edict ) of commercial gill nets on the lake. 
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The correlation matrix for the regression is as follows: 
Number of observations = 757 
FLEET vs FLEET  =  1.00000 
n SIZE vs. FLEET = 0.01993  n  SIZE = 1.00000 
CATCH vs FLEET = 0.09963 n SIZE = -0.41201 

    CATCH = 0.100000 
WEIGHT vs FLEET = 0.04775  n SIZE = 0.11843 
      CATCH = 0.51096 WEIGHT = 1.00000 
LUNAR vs FLEET = 0.00148  n SIZE = -0.01263 
       CATCH = 0.06075 WEIGHT = 0.05732 
                   LUNAR = 1.00000 
TRANS vs FLEET = 0.05330 n SIZE = -0.07129  
CATCH=0.11146 = 0.11146 
WEIGHT = -0.18324 LUNAR = 0.1771 TRANS = 1.00000 
ORIENTATION vs FLEET = 0.55090  n SIZE = 0.01483 
CATCH = 0.06891 WEIGHT = 0.02104  LUNAR = -0.03625 
TRANS = 0.12656  ORIENTATION = 1.00000 
WEIGHT/FISH vs FLEET = -0.10446  n SIZE = 0.48100 
CATCH = -0.18204 WEIGHT = 0.49926 LUNAR = -0.06055 
TRANS = -0.08883 ORIENTATION = -0.01434 WEIGHT/FISH = 1.00000 
 
4.3.1.2  A comparison of the Composition and Abundance of Fish Species 

Caught with Experimental Gillnet with that of Artisanal Fishermen 
at Oyan Lake, South West Nigeria (Ikenweiwe, et. al. 2007a) 

 
A study of the composition and abundance of fish species at the shore, surface 
and bottom of Oyan lake was carried out at the three stations along the entire 
stretch of the lake.  This was compared with the catch (monitored simultane-
ously) from the artisanal commercial fishermen at the three fish landing sites 
selected along the lake.  A fleet of nine passive graded experimental gill nets 
(mesh sizes 25.4mm to 177.8mm) of equal surface areas was used in catching 
fish from the shore; surface and bottom of the lake.  The number and biomass 
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of fish catch from experimental gill netting for the entire lake were 16,698 and 
191,721.2g respectively (11.5g/fish).  The highest catch (no and weight) were 
obtained from station 3 (dam site) 6,654 and 70,826g and the least was from 
station 1 (lake inlet) 4,358 and 58,320g).  In terms of number and weight the 
family Bagridae dominated both at the shore (no. 30.4%; wt 38.9%) and at bot-
tom (no. 23.1%; wt 23.5%) zones of the lake while the family Cichlidae domi-
nated the surface zone by weight only (19.9%).  The Bagridae however still 
dominated the surface water by number (19.1%).  Commercial artisanal fish 
landing estimates showed that the total landing (number) for the entire period 
of sampling was 4,628 weighing 1,856.6kg (40l.1g/fish).  Mean catch per 
boat per sampling day was estimated to be 113 (number) and 4.280kg 
(weight).   
Therefore the estimated fish landing (number and weight) per boat annually 
for 317 fishing days were 35,821 and 1356.76kg (about 1.4 tonnes) respec-
tively. 
 
Comment:  The commercial fish catch (weight and number) compared with 
that of the experimental gill net (weight and no) gave a positive correlation 
(r=0.2) showing that one can be extrapolated to get the other one. 
4.3.1.3 Socio-Economic Profile, Occupational Activities and Social Conditions 
of Rural Fisher Folks in Oyan Lake Area (Ikenweiwe, et. al. 2007b). 
 
A study of socio-economic profile, occupational activities and social conditions 
of the inhabitants living around Oyan lake (40km2 surface area) was carried out 
between January 2001 and August 2002.  Five hundred (500) questionnaires 
were  distributed among the people living around the entire stretch  of the lake 
and 280 people responded.  The commercial fish landing estimates showed that 
the total landing for the entire period of study was 4,628 (number) weighing 
1,856.6kg.  Mean catch per boat per sampling day (number and weight) were 
was estimated to be 113 and 4.28kg respectively.  Therefore the estimated an-
nual fish landing (number and weight) per boat for 317 fishing days were 
35,821 and 1,356.7kg respectively.  The number of fishermen that operated on 
the  lake for the period of study was 283. 
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Comment:  The potential annual fish yield from commercial fishery for the 
lake was 147.5 tonnes while the total number of active boats recorded for the 
entire lake was 43,241.  This data will help in formulating regulations of the lake 
fishery. 
 
4.3.1.4  Evaluation of the pelagic primary productivity and potential fish yield 
of Oyan Lake, South Western Nigeria (Ikenweiwe and Otubusin, 2005). 
 
An evaluation of the pelagic primary productivity and potential fish yield of 
Oyan Lake was carried out between January 2001 and August 2002 at three 
stations along the entire stretch of  the Lake.  Standard methods were used to 
monitor the related physico-chemical parameters such as the water conduc-
tivity, total dissolved solids, and water temperature.  The lake water depth 
measurement was also monitored at each of the sampling stations.  All the 
above were used in computing the primary productivity and the potential 
fish yield  of this lake.  Ranges and means of each physico-chemical factors 
measured were water temperature 26.8 – 31.7oC (mean 28.6 +1.3oC).  Dis-
solved oxygen 6.24 – 6.72 mg/l (mean 6.40 + 0.3 mg/l); conductivity  64.9 + 
100.0 uohms/cm (mean 82.5 + 0.6 u ohms/cm) and total dissolved solids 
38.5 – 72mg/l (mean = 60.5 + 2.1 mg/l).  The mean daily gross pelagic pro-
duction was highest at station 2 (4.03g 02m 2d-1) and least at station 3 (dam 
site with 3.65g 02m -2d-1).  The mean daily gross pelagic productivity for the 
entire lake was 3.85g02m-2d-1.  Generally, the higher productivity values 
were recorded during the months of June to September. 
 
Comments:  The potential fish yield for the period of study was 1,599,868 ton-
nes/ha/yr using total dissolved solids as morpho-edaphic index.  Considering 
Karlman’s classification of lakes, Oyan lake is higher  in productivity than most 
lakes in Nigeria and Africa. 
 
4.3.1.5.  Fisheries of Oyan Lake, South West Nigeria and Potential for Ecot-
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ourism Development (Ikenweiwe, et. al. 2007). 
The suitability of Oyan lake (South West Nigeria) as a tourist centre was inves-
tigated between January 2001 and August 2002.  The natural resources around 
the lake area were highlighted and their enhancement of ecotourism were stud-
ied.  The trend of tourists to the lake for the past years was highlighted.  The 
highest number of tourists was observed during the year 1995 while the lowest 
number was recorded in 2003.  A total of 293 Industrial Attachment students 
from the University of Agriculture, Abeokuta within a ten-year period have 
visited the lake while an additional 811 students visited the lake on field trip 
only between 1994 to 2006.  A total of four hundred (400) different nationali-
ties were recorded as visitors.  87.5 percent of these were citizens of Nigeria 
while 12.5 percent were international  tourists.  Infrastructural development 
needed to be put in place to enhance the visit of tourists to this lake were rec-
ommended. 
 
Comments:  Conservation of flora, fauna and cultural resources were sug-
gested so as to enhance foreign exchange earnings.  The relationship between 
climatic, faunal, floral, biodiversity, human and political environment for effec-
tive and productive tourism and national development were highlighted. 
 
4.3.2    Aquaculture 
4.3.2.1.  Cage Culturability of some commercially important fish species in 

Lake Kainji, Nigeria (Otubusin, 1997). 
 
In the cage culturability of some commercially important fish species in Lake 
Kainji for 150 days, the microphagous/planktivorous Citharinus citharus, Oreochromis  
niloticus and Sarotherodon galilaeus recorded high growth rates expressed in 
grammes per day (g/d) of 3.31, 2.82 and 2.03  respectively.  Clarias gariepinus on 
the other hand, had a daily growth rate of 3.28g/d.  It was demonstrated that in 
addition to the popular tilapias, C. citharus with no previous record of use in 
cage culture, was shown to be suitable for cage culture.  This conclusion derives 
from its growth performance, fecundity, adaptability, feeding at the base of the 
food chain and particularly late maturity: an advantageous feature over the tila-

67 



UNAAB 
INAUGURAL LECTURE SERIES 

pias. 
Comment:  C. citharus is highly fecund (range 161,840 – 684,500 eggs). 
 
4.3.2.2.  Fish culture studies in floating cages in a waste water reservoir 
(Otubusin, 2003) 
 
Tilapia (Sarotherodon galilaeus) fingerlings, average weight 10.8g were stocked at 
densities varying from 20 to 160 fish/m3 in net-cages anchored in a waste water 
lagoon (0.40ha surface area).  The  fish were not given any supplementary feed-
ing during the 150-day experiment.  The highest mean fish production of 
3.652kg/m3 was recorded at stocking density of 160 fish/m3 and least 0.748kg/
m3) at 20 fish/m3.  
 
Comment: Cage culture of S. galilaeus was observed to have potentials in waste 
water aquaculture and the harvested fish could contribute to fish meal produc-

Table 11:  Growth performance of mixed fish species stocked in    
                  floating cage at Shagunu Bay, Lake Kainji for 150 days 

Species No. 
stocked 

IFB (g) Mean Weight (g) Average growth 
(g/fish/d) Initial Final 

C. citharus 10 540 54.0 550.0 3.31 
O. niloticus 20 1000 50.0 475.0 2.83 

C. gariepinus 5 675 135.0 627.0 3.28 
S. galilaeus 20 600 30.0 335.0 2.03 
H. bidorsalis 20 836 41.8 110.0 0.46 

T. zillii 20 286 14.3 77.3 0.42 
A.dentex 20 1200 60.0 97.5 0.25 
D. rostratus 20 400 20.0 173.0 1.02 

IFB:  Biomass at stocking per fish species 
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4.3.2.3.  Cage culture of freshwater moonfish (Citharinus citharus) in floating net-
cage and external sex identification of the species (Otubusin, 2003) 
 
Fresh water moonfish, Citharinus citharus (mean wt. range 58.0 to 75.0g) were 
stocked at 50 fish per cage at two sites: in a drinking water reservoir and a hy-
dro-electric dam (reservoir) in a 150- day culture trial to study their growth per-
formance.  External sex identification of the fish using 450 specimens (weight 
range 400g to 650g each) was also carried out to obtain information useful for 
future induced breeding of the fish. 
The fish in the hydro-electric reservoir grew better (1.92g/day) than those in 
the drinking water reservoir (0.90g/day).  The use of curvature of the stretched 
anal fish was observed 100% accurate for external sex identification of the spe-
cies.  C. citharus was observed to have great promise in aquaculture and it was 
recommended that research should be carried out on artificial (induced) breed-
ing of the fish for eventual mass production of its fingerlings. 
 
Comment:  The vast potential of this fast growing highly fecund cage-friendly 
fish is yet to be exploited-----water, water, water, everywhere……. An enigma! 
 
4.3.2.4  The effect of duration of feeding on survival, growth and production 
of milkfish, Chanos chanos (Forskal), in brackishwater ponds in the  Philippines 
(Otubusin and Lim, 1985). 
 
Milkfish (Chanos chanos) fingerlings with an average weight of 16.3g were 
stocked at 4,000 per ha. in twelve  500m3 experimental brackishwater ponds.  
The duration of supplementary feeding using pelletized chick starter (21.15% 
protein) at a ration of 5% of the biomass, was varied between 0 and 3 months.  
The duration of supplementary feeding had no significant effect on the sur-
vival, growth and production of milkfish.  The results indicated that supple-
mentary feeding of milkfish was not necessary at a stocking level of 4000 fish/
ha. when adequate pond fertilization was carried out. 
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Comment. 
This has immensely contributed to pond- raising of milk fish in the Philippines. 

Table 12:  Summary of sex identification of C. citharus using  
      external features 

Method % Accuracy No. of specimens 
observed 

Male Female 
A Body shape 83.3 (50/60) 33.3 (30/90) 150 
B. Colour of anal fin 100.0 (80/80) 60.0(42/70) 150 
C. Curvature of 
stretched anal fin 

100.0 
(100/100) 

100.0 
(50/50) 

150 

Total No. of specimens 450 

Table 13:  Summary of results for milkfish receiving feeding treatments 
of different durations during the 82 days culture period 

  Treatments 

I II III IV 
Average initial wt (g) 14.4 17.6 19.0 14.1 

Average final wt. (g) 249.9 213.8 220.2 212.6 

Relative wt. gain (%)a 1616.1ns 1158.7 1147.4 1417.1 

Survival (%) 96.4ns 95.5 92.8 95.6 
Gross milk fish production  (kg/ha) 967.5ns 816.3 816.8 811.9 

Gross tilapia production (kg/ha) 14.9 - 1.0 215.7 

Total production (kg/ha) 982.4 818.3 817.8 1027.6ns 
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    (Final wt. – Initial wt. ) 
a Relative wt. gain (%)  =                                                         x  100 
            initial wt. 
 
ns Not significantly different (P=0.05) compared with the value of the other 
treatments. 
 
Note:  Figures are means of three replicates. 
 
4.3.2.5. Effects of different levels of blood meal in pelleted feeds on Tilapia, 
Oreochromis niloticus, production in floating bamboo net-cages (Otubusin, 1987) 
 
Oreochromis (=Tilapia) niloticus fingerlings (3.5 g average initial weight) were raised 
at a rate of 100/m3 in floating bamboo net-cages for 120 days to evaluate the 
effect of varying levels (50%, 25% and 10%) of blood meal in feeds.  The pel-
leted feeds were fed at rates of 10%, 5% and 3% of the fish biomass during the 
1st, 2nd and 3rd plus 4th months of the experiment respectively. 
 
The feed containing 10% blood meal was the most efficient in terms of total 
fish production, average weight gain and average final fish weight.   
 
Comment 
More recent studies are on-going (using UNAAB reservoir) on cage culture of 
tilapia, shrimp and catfish (Clarias gariepinus) with inclusion of varying levels of  
blood meal in formulated feeds to produce efficient, readily available and 
affordable feeds. 
 
4.3.2.6 The effect of different protein sources in supplementary feeds on Tila-
pia (Oreochromis niloticus) in floating net-cages. 
 
The  effect of locally available protein sources including fish meal (FM), soy-
bean meal  (SBM), groundnut cake (GNC),  and  blood meal  (BM) at 25%       
inclusion level  in  pelleted feeds (layer’s concentrate/corn bran in ratio 1:3, and  
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premix 1.0%) were tested on tilapia (Oreochromis niloticus) in floating net-cages.  
O. niloticus fingerlings with mean weight, of  20.0g+0.84, were stocked at 50 
fish/m3 and fed the different feeds at 5% body weight for a 120-day culture 
period. 
 
GNC in feed (28.02% crude protein, CP) performed best in terms of daily 
weight gain, final average weight/fish, feed conversion ratio (FCR), specific 
growth rate (SGR) and total fish production; closely followed by BM in feed 
(40.28% CP) but worst performance was in fish fed FM in feed (33.27% 
CP).  The mean total fish production (kg/m3) in treatment receiving GNC in 
feed was significantly different from mean total fish production in all the 
remaining three treatments (p<0.05). 
 
Comment:  Otubusin and Onyeabo (1988) earlier concluded that feed contain-
ing 74% cornbran, 1% premix, 25% fish meal (FM) performed best in the pro-
duction of tilapia fingerlings in floating net-hapas. 
 

Table 15:  Summary of results for Oreochromis niloticus receiving   
                different levels of blood meal feeds in floating cages for  
                120 days 

Items Treatments 

I II III 
Average initial wt (g) 3.4 3.3 3.8 
Average final wt (g) 20.0 35.0 39.1 
Average wt. gain (g) 16.6 31.7 35.3 
Survival (%) 99.5 99.0 100.0 
Total fish production (kg/m3) 1.993 3.465 3.910 
Feed conversion ratio 2.17 1.36 1.67 
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4.3.2.7.  Hybridization Trials using Oreochromis niloticus and Sarotherodon galilaeus 
in floating bamboo net-hapas in Kainji Lake Basin, Nigeria (Otubusin, 1988). 
 
Breeders of Oreochromis niloticus (ORN) and Sarotherodon galilaeus (SAG) were 
stocked at a male to female ratio of 1:3 and 12/m3  in floating bamboo net-
hapas as follows: I, all ORN; II, all SAG; III, males ORN x females SAG; and 
IV, males SAG x females ORN, for normal reproduction and hybridization 
from 13 June to 22 September 1986.  The breeders were fed 10% pelleted 
blood meal in  feed (about 30% crude protein) at 5% of the biomass.  The 
highest average fry production and spawning frequency was observed in I (male 
ORN x female ORN), followed by IV (male SAG x female ORN), then II 
(male SAG x female SAG) and least in III (male ORN x female SAG).  The 
highest growth rate of the F1 offspring was seen in the cross in treatment III 
followed by treatment I, then II and finally treatment IV.   
 
Comment. 
This is the first time that SAG was successfully crossed with ORN.  Even 
though Hepher (in Trewavas, 1982) was of the opinion that it is very difficult to 
cross SAG with ORN, the observations made in this study have proved other-
wise. . 
 
4.3.2.8.  Effect of broodstock (Male:Female) stocking density on fry produc-
tion in Oreochromis niloticus in Net-Hapas (Otubusin, 2002) 
 
The effects of broodstock (male:female ratios of 1:1. 1:3 and 1:5) of tilapia 
(Oreochromis niloticus) stocked at 12 breeders/m3 on fry production in net-hapas 
in a freshwater reservoir were studied.  The highest number of fry produced 
(2001) and highest number of spawning (4 times); highest average number of 
fry/month (1000); and highest spawning frequency/month (1.8) were recorded 
in the treatment with breeders of male: female ration of 1:3 
 
Comment:  The commercial tilapia fingerling production in net-hapas on 
NEPA Intermediate Basin at Kainji during the Directorate of Foods, Roads 
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and Rural Infrastructure (DFRRI) era was based on the results (M:F) ratio of 
1:3) from this study (DFRRI Extension Guide No. 5 (1988) Fish Farming in 
Cages, 19p. 
 
4.3.2.9  Economics of Small-Scale Tilapia Fingerling Production in Floating 
Net-Hapas (Otubusin, 2001b) 
 
The study attempts to provide information on the viability and profitability of 
small-scale tilapia (Oreochromis niloticus) fingerling production in floating net-
hapas.  8 modules of 16 net-hapas (L x B x H : 1m x 1m x 1m) per module, 
fixed to a 6m x 6m bamboo raft with 16, 1.5m x 1.5m apartments were used.  
The breeders (M:F, 1:3) at  stocking density of 12/hapa (hatchery) and  fry den-
sity of 1000/hapa (nursery) were fed 20% CP pelleted feed and 30% CP pow-
dered feed respectively.  Annual production period was for 10 months.  Cost 
analysis showed that total fixed costs accounted for 64.90% of the total cost of 
production while the total variable costs constituted  35.10%.  The profitability 
analysis in the first year of operation showed that tilapia fingerling production 
in floating hapas could generate a rate of return to investment of 45.96%, a rate 
of return on fixed cost 170.81% and a rate of return on variable cost of 
230.95%.  

Table 14:  Summary of tilapia fry production for a duration of 97  
                 days 

Treatment Sex ratio No. of fry produced No. of fry/ 
female 

Average no. of 
fry/spawning 

Spawning frequency  
per month 

I (all ORN) 1:3 1352(6)* 150 225 1.9 

II (all SAG) 1:3 325(3) 36 108 0.9 

III (male ORN, 
female SAG) 

1:3 51 (2) 6 26 0.6 

IV (male SAG, 
female ORN) 

1:3 777 (5) 86 155 1.5 

*Total no. of spawning in parentheses.  
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Comment. 
 Apart from being a boost to Aquaculture production, the system was in addi-
tion recommended for groups of small-scale operators to serve as a steady and 
reliable source of large quantity of good quality fingerlings for stocking and 
restocking Nigerian water bodies under the National Fish Stocking Campaign. 
 
4.3.2.10  Economics of small scale tilapia production in floating net-cages 
(Otubusin , 2001a) 
 
The study was aimed at providing information on the profitability of small-
scale table-size tilapia production in floating net-cages.  One module of 4 net-
cages (L x B x H; 3m x 3m x 2.75m; 210/9, 12.7mm mesh size) fitted to a 7m x 
7m bamboo raft with plastic floats was used in the production system.  The 
stocking density was 2,500 fingerlings (average size 20g) per net-cage and a 5-
month culture period with 2 runs per year.  Cost analysis showed that cost of 
feed and fingerlings accounted for 54.32% of total production cost while fixed 
inputs constituted 25.66%.  Other variable inputs (including cost of surveil-
lance, 14.9%) accounted for 20.02% of total cost.  The profitability analysis in 
the first year of operation showed that table-size tilapia production in floating 
cages could generate a rate of return to investment of 34.10%, a rate of return 
on fixed cost of 159.1% and a rate of return on variable cost of 116.26%.  
 
Comment. 
A Community-Based Implementation Strategy (CBIS) for effective grass root 
participation by Co-operative Societies; Farmers’ Association, Community De-
velopment Associations was recommended for a successful use of this innova-
tive fish production system with agricultural loan  from financial/banking insti-
tutions. 
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Table 16:  Profitability analysis of small-scale  Tilapia fingerling produc-
tion in floating net-Hapas 

Profitability Indicators Values 
Year I Year II 

Net Farm Income (NFI) N403,020 830.029 
Rate of Return to Investment (%) 45.9 184.4 
Return on Fixed Cost (RFC) 972,220 972,220 
Rate of Return on Fixed Cost (%) 170.8 683.7 
Rate of Return on Variable Cost (%) 230.9 369.6 

NB: Undoubtedly, RRVC (%) is higher for tilapia fingerling  production  than in  tilapia table-size production 

Table 17:  Profitability Analysis of Small-Scale Tilapia Farming in  
                  Floating Net-Cages 

Profitability Indicators Values 
Year I Year II 

Net Farm Income (NFI) 109,850 171,850 
Rate of Return to Investment (%) 34.10 53.34 
Return on Fixed Cost (RFC) 192,500 192,500 
Rate of Return on Fixed Cost (%) 159.10 932.20 
Rate of Return on Variable Cost (%) 116.26 171.75 

4.3.2.11 The production of catfish (Clarias gariepinus) in floating bamboo net-
cage system in Nigeria (Otubusin and Olaitan, 2001) 
 
Catfish (Clarias gariepinus) juveniles average weight, 80g, were stocked at 308 
fish/m3 in a lockable bamboo lattices/net-cage (6m3 effective water volume) 
moored in a 2-hectare irrigation reservoir at Ajanla Farms, South-West Nigeria.  
The fish were fed ad-libitum twice  daily with a 45% crude protein pelleted feed 
and were harvested after 153 days (about 5 months) culture  period. At harvest 
the following data were obtained:  Final weight per fish, 722g, daily weight gain,  
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4.2g/d; actual total fish production, 621kg (46.9% of number stocked); feed 
conversion ratio, 2.12.  A mortality of 1.84% was recorded during the culture 
period while 51.67% of the stock escaped through leakage caused by a damage 
to the bottom of the cage (careless towing) during harvesting activities.  Rec-
ommendations were made towards the better commercialization of the system 
through organized private sector participation. 
 
Comment:  This kick-started the commercialization of catfish cage culture in 
Nigeria under  private sector participation.  
 
4.3.2.12.  High yields and growth of catfish (Clarias gariepinus Burchell 1822) in 
floating bamboo net-cages system trials in south-western Nigeria (Otubusin  et 
al, 2007). 
 
Juveniles of catfish (Clarias gariepinus) with average weights ranging between 
114g and 309g per fish were stocked at between 900 and 1394 per floating cage
(6m3 water volume) in the 2-hectare irrigation freshwater reservoir of Ajanla 
Farms, South – West Nigeria under commercial catfish farming trials.  The fish 
were fed manually ad-libitum with 45% pelleted sinking feed during the three 
culture cycles of between 106 and 178 days. 
 
At harvest the third culture cycle (106 days) under which fish (average stocking 
size, 179g at 900 fish per cage) gave the highest total weight of fish at harvest, 
1100kg; best growth rate per fish per day, 8.50g; total weight of fish harvested 
per m3, 183kg; highest survival rate, 75.2%, highest total net fish yield per cage, 
920.8kg; least total pelleted feed applied, 802.0kg and best feed conversion ra-
tio, 0.87. 
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Table 18:  Summary of data from the commercial catfish culture in                     
                bamboo-net cage system for 153 days, at Ajanla Farms, Nigeria 

Parameters Value 
No. of fish stocked 1850/6m3 (308/m3) 
Initial average weight (g) 80g 
Final average weight (g) 722g 
Growth rate per fish per day 4.2g 
% mortality (No) 1.84% (34) 
% Escaped (No) 51.67% (956) 
% Harvested (No) 46.49% (860) 
Actual harvest (wt) 621kg 
Harvest per m3 cage 103.5kg 
Total amount of pelleted feed used (wt) 1004.5kg 
Feed Conversion Ratio 2.12 
Expected harvested (if no leakage) 1,239kg 
Cost of one cage N35,000.00 (US $320.00) 
Catfish selling price (ex-Lagos per kg) N250.00 (US $2.30) 

Comment:  In view of the consistent high yields from the three  culture-cycles, 
it was concluded that the floating bamboo net-cage system has a promising 
future for commercial catfish production in Nigeria.  These results confirmed 
the commercial potentials of catfish cage farming hence its inclusion in the 
2009/2010 development projects of Federal Ministry of Agriculture and Water 
Resources for which this author serves as a Consultant.  Fish yield/m3 in this 
study ranged between 152 and 183kg compared with recirculatory system 
(intensive) – 100 and 200kg (Table 20) 
 
Note:  The cages were launched in a reservoir with no need for water pumping 
etc. 
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Table 19:  Summary of the Catfish Yields from three culture cycles in 
bamboo – net cages system at Ajanla Farms, Nigeria 

  Culture Cycles   
1st 2nd 3rd Average 

No.of fish stocked per 6m3 (and per m3 1142 (190) 1394(232) 900(150) 1145(191) 

Culture period (days) 121 178 106 135 

Initial average weight (g) (WI) 309 114 179 230 
Final average weight (g) (WF) 1237 1120 1100 1152 
Projected final average weight (g) in 135 days 1344 890 1327 1187 

Total weight of fish harvested (kg) (TW) 913 955 1100 989 

Projected TW in 135 days 1019 724 1401 1048 
Average individual weight gain (g) 928 1006 921 945 

Growth rate per fish per day (g) 7.67 5.75 8.50 7.30 
Total weight of fish harvested (kg) per m3 152 159 183 165 

% Survival (No) 64.6(738) 61.2(852) 75.2(677) 67.0 (756) 

1st, 2nd and 3rd correspond to Cages A, B and C 

Table 20:  Total net fish yield and other growth parameters of catfish in 
bamboo net-cages, Ajanla Farms, Nigeria 

  Culture Cycles 

1st 2nd 3rd Average 

Initial total fish biomass (stocked) 
kg per 6m3 (per m3) 

352.6(58.8) 158.9(26.5) 179.29(29.9) 230.2(38.4) 

Total net fish yield, kg/6m3 (per 
m3) 

560.4(93.4) 796.1(132.7) 920.8(153.4) 759.1(126.5) 

Total pelleted feed applied, kg per 
cage (per m3) 

2333.3(388.9) 1074.2(179.0) 802.0(133.7) 1403.2(233.9) 

Feed Conversion Ratio (FCR) 2.64 1.12 0.87 1.54 
Specific Growth Rate (SGR) 0.4979 0.5575 0.7439 0.5998 

1st, 2nd and 3rd correspond to Cages A, B and C 
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Table 21:  Pearson Correlation between all the parameters 

WI – Initial Weight, NOSTK – Number stocked, BIOMASS – Initial Biomass;  PEL-
LETED – Feed used, CLT  PERIOD -  Culture period 

Description Yield WI NOSTK BIOMASS PELLETED CLT PERIOD 

Yield - .743 .480 .590 .424 .480 
WI .743 - .778 .152 .320 .778 
NOSTK .480 .778 - .930 .903 .000 
BIOMASS .590 .152 .930 - .167 .930 
PELLETED .423 .320 .903 .167 - .903 
CLT PERIOD .480 .778 .000 .930 .903 - 

4.4   EXTENSION/COMMUNITY SERVICES 
AT NIFFR, this inaugural lecturer was Consultant Aquaculturist to DFRRI on 
cage and pen fish culture systems.  He was actively involved in the 1988 Nation
-wide First-Ever Fish Farmers Workshops (Training the Trainers/Fish Farm-
ers) sponsored by DFRRI then domiciled at Dodan Barracks, Lagos.  This 
training popularized the now common homestead fishponds amongst other 
fish culture systems.  In addition, he initiated and co-organized the first-ever 
Practical Fish Cage Culture Training at NIFFR and the second/third National 
Intensive (Practical) Cage Culture Training, using DO-IT-YOURSELF ap-
proach.  All the training programmes were well attended by participants from 
private and public sectors.  A book, titled: FISH CAGE CULTURE TECH-
NOLOGY, NIFFR Training Services No. 1 was published thereafter.  Before 
the Inaugural, Lecturer transferred his services to UNAAB, NIFFR was already 
recognized as a reference centre for cage fish farming research/development.  
This recognition perhaps lead to the award of a “Contract” to NIFFR on fish 
cage culture in the Niger Delta area by Shell Petroleum Development Corpora-
tion (SPDC) after the transfer of this author.  The outcome of the “Contract” 
is best reported by NIFFR!. 
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The author was involved as a team leader and member of various nationwide 
fisheries surveys including pre-impoundment or ecological impact assessment 
(EIA) survey, e.g. pre-impoundment fishery survey of proposed Jebba Lake 
(Otubusin, 1979; Ita, et. al. 1979). 
 
During the author’s sabbatical leave at Ahmadu Bello University (ABU) Zaria, 
he benefitted from an ABU Grant which was used to establish experimental 
floating bamboo-net cage system on Kubanni Reservoir.  Two postgraduate 
students were supervised using the system for their research project while 
table-size catfish (Clarias gariepinus)were harvested and sold for the 
first time at ABU from floating cage system (Otubusin, 2009 (a) and 
(b) (Figs 18 &19). 
 
A large scale integrated agriculture-cum-fish farm (about the best in North 
West Nigeria) was extended technical services at Funtua where till date ex-
UNAABITES have been performing marvelously especially on the fish farm-
ing aspects.  This is a dividend of UNAAB excellence to the Chairman of the 
farm, who was one-time Pro-Chancellor and Chairman of UNAAB Governing 
Council. 
 
UNAAB undergraduate and postgraduate (Masters and Doctorate) project stu-
dents also had the  privilege of carrying out their research projects at AQUA-
CONSULT INCORPORATION, Abeokuta – the research arm of the inaugu-
ral lecturer’s aquaculture outfit without prejudice! – practicing what he 
preaches! 
 
In addition, the modest contributions of this inaugural lecturer  (IL) include: 
 
(i) the donation of a high-yielding bored-well with submersible pump to 

AQFM 
(ii) repair of outdoor AQFM concrete tanks; 
(iii) installation of rain-harvester to supply water to the repaired (by IL) AQFM 

outdoor hatchery fibre glass tanks and the linking of the fibre glass tanks 
with plumbing network (Figs 20 & 21). 
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All these donated facilities are presently in use for aquaculture research by staff 
and students. 

Figure 18: Floating bamboo cages on ABU  Reservoir, Zaria 

Figure 19: Twin bamboo cages on ABU  Reservoir, Zaria 
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Finally, it is noteworthy that the private sector approach sponsored by CHI, 
Ajanla Farms for which this author rendered technical services brought com-
mercial catfish cage farming to limelight in 2001 (Otubusin  and Olaitan, 2001) 
(Fig 22).    The  final  average  weight per fish, total weight of fish harvested 
and culture period were 1.152kg, 1.187 metric tonnes and 135 days (4.5 
months) respectively – in the three subsequent  trials.  The fish cage used was L 
x B x H: 3m x 2m x 1.5m, water volume, 6m3 with 0.5m free board (Otubusin, 
et. al. 2007).  However, the  most recent cage design is a modular form of PVC 
with four (4 nos) flexible L x B x H 3m x 2m x 1.5m net-cages  (Fig. 23 ). 

Figure 20: Deep-well with taps donated to AQFM 
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Figure 22:Floating bamboo net-cages for commercial catfish culture 

Figure 21:Rain harvester and repaired fibre glass tanks at AQFM 
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BOX 2:  FISH FOR THOUGHT 
 Remember some of our most wonderful inventions got off to 

SLOW STARTS as well: 
 
 The first electric light was so dim that a candle was needed to see its 

socket.  
 One of the first steamboats took 32 hours to chug its way from          

New York to  Albany, a distance of 150 miles; 
 Wilbur and Orville Wright’s first airplane flight lasted only 12 sec-

onds and; 
 The first automobiles travelled 2 to 4 miles per hour and broke 

down often.   
 Carriages would pass them with their (carriages) passengers shout-

ing, “Get a horse!”. 
 
BUT LOOK WHAT THESE INVENTIONS ARE CAPABLE OF TODAY! 
(Egner, D.C. 1990, Slow Starts; In: Our Daily Bread, 29 May, 1990, Vol. 35, 
Nos. 1, 2.  Radio Bible Class, Grand Rapids, Michigan, USA). 
SO LET IT BE WITH FISH CAGE CULTURE TECHNOLOGY IN   
NIGERIA! 

Figure 23:  Modules of flexible net-cages for commercial catfish farming 
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5.0 REFLECTIONS ON NIGERIAN FISHERIES AND OTHER           
      RESOURCES 
IFAD-Assisted Fisheries Development Project-Trials in cage fish culture was 
reported undertaken in Cross River (1992), Rivers (1996), Ogun and Oyo States 
(2000) under the IFAD – Assisted Artisanal Fisheries Development Project 
(IFAD) Loan 236-NR, UNDP Grant NIR/88/011).  The reports on the suc-
cess of these trials perhaps are yet to be published. 
 
Considering a fish supply gap of 500,000 metric tonnes, in Nigeria, a total of 
125,000 modules of the latest 4 units per module floating cages will be needed 
to produce the fish deficit at a production rate of 4 metric tonnes per module 
in one harvest (culture period of 4.5 months). 
 
N.B.  Two culture periods are the usual scenario per year, hence 1,000,000 ton-
nes of fish per year and about 162 modules per local government area (774 
LGAs).  Since a module occupies a maximum of 50sq. metres, the surface area 
for 162 modules = 8,100m2 which can be approximately one hectare.  Hence 
only about 800ha of water surface will be needed to produce one million metric 
tonnes of fish annually. 
 
Please remember that Ita, et. al. (1985) reported  an estimated surface area of 
12.5 million hectares of lakes, reservoirs, ponds and major rivers in Nigeria 
(Fig. 5).  Ando (2011) also reported that Nigeria currently has over 200 dams 
with a combined storage capacity of 34 billion cubic metres.  Yet all that  is 
needed to annually produce the million metric tones of fish is 800 hectares (i.e. 
0.0064% of Ita, et. al’s estimate).  Now it is evident that Nigeria has water, wa-
ter, water, everywhere…………… yet not enough fish…………….. it is 
ENIGMATIC!. 
 
Indeed, water, water, water……….” is used as an aphorism in this lecture to 
give a clarion call to all stakeholders of the vast resources Nigeria is endowed 
with yet we suffer in the midst of plenty.  Very briefly, the following are replete 
with the aphorism: 
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(a) Total crude oil production and reserves 
(b) National gas reserves (almost untapped!)Table2  
(c) Solid minerals reserves, e.g. coal (Table 2) 
(d)       High level well-trained manpower (most are the experts in the     
            diaspora) 
(e) The vast water bodies for large scale commercial food production – 

integrated livestock –agriculture – cum – fish culture. 

Stop  Press:  It was reported that Mr. President charged some experts 
from “within and outside the administration with the task of producing a 
strategic plan for the speedy implementation of vital projects in the high 
priority sectors of public infrastructure, power supply, education, health, 
the Niger Delta, agriculture and water resources for which about N400 
billion has been set aside in the 2011 budget”.   “The team is also expected 
to urgently evolve an action plan for the efficient and effective imple-
mentation of the President’s N50 billion national job creation scheme to 
create thousands of new jobs for the country’s unemployed 
youths……….” 
 “Strategic plan” and “action plan” are very ideal but the sincere 
implementation devoid of corruption etc is what will make Nigeria great 
like Malaysia, South-Korea, Indonesia, etc. 

Foot Note:  FG targets $10 billion FDI (Foreign Direct Investment) in gas 
sector in two years.  The Punch   March 21,2011 front page) 

But what is the problem with Nigeria and Nigerians?  A very enigmatic 
question!  I quote: 
 
“There are six words that can describe the unpleasantness that I observe in 
politics and  political party government.  They are corruption, disloyalty, mis-
chief, intrigue,  rumours  and lies.   When  people  brazenly exhibit any of these 
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characteristics, they claim it is politics. When I find these traits in any individ-
ual, I am repelled.  I can neither trust nor rely on such a person.  I think life 
must be based on an assumption of certain virtues, values and decency”  Un-
quote (Obasanjo, 2010). 

 
The  major problem of Nigeria and Nigerians (all of us) is corruption (quod errat 
non demonstradum). Righteousness exalts a nation, sin is a reproach! 
 
 
6.0 RECOMMENDATIONS AND CONCLUSION 
6.1 Recommendations 
(a) For the umpteenth time, I re-iterate that University of Agriculture, Abeo-

kuta (UNAAB) should be funded (by both public/private sectors and inter-
nationally) as a  Centre of Excellence for Community-Based Implementa-
tion Strategy (CBIS) of an integrated agriculture-livestock-cum fish cul-
ture water-based project (Otubusin, 1996).  The modus operandi will be  
strategically worked out by networking under the prudent, proactive, 
practical and pragmatic result-oriented leadership of our Vice-
Chancellor, Professor Oluwafemi Olaiya Balogun. 

 
 (b) Even though some work have been reported on the biology and ecol-

ogy (or is it bio-ecology?) of Nigeria fish species, more studies need to 
be carried out on how such fish species can be exploited for aquacul-
ture production.  These studies should include: distribution, seasonal-
ity, growth rate, fecundity, hardiness and all other parameters that are 
pointers to acceptance of the fish species for aquacultural purposes. 

 

Box: 3 “ EFCC recovers N 2 trillion assets from corrupt politicians          
“ Sunday Punch Nov. 14, 2010 Cover Page. 
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(c) Nigerians who are fish nutrition experts must put in concerted efforts 
with  other experts (in Engineering, etc) to perfect the large scale com-
mercial production of efficient, affordable and available floating pellet 
feeds urgently needed for profitable commercial fish farming.  No for-
eigner will do it for us! 

 
(d) From hindsight, there was that government economic policy focus – 

VISION 2010!. What of the outdated FOOD  or HEALTH or SHEL-
TER – FOR ALL BY YEAR 2000!.  It is now VISION 20-20-20!!.  
Our Government to walk the talk. The Malaysian example, VISION 
2020, should be enough FISH FOR THOUGHT!. 

 
6.2  Conclusion  
It should be noted that the founding fathers of Nigeria meant well when they 
fought with all their might, strength and blood for Nigeria’s independence.  
They had a dream!.  This dream must have been dreamt by these noble and 
honourable  Nigerians  who are great possibility thinkers. Therefore for this 
dream to come true (after 50 years), we must make it happen!. We should note 
that almost every great idea looks impossible when it is first born.  But possibil-
ity thinkers take great ideas and turn the impossibilities into possibilities – that’s 
progress.  Considering the quality of existing human and material resources in 
Nigeria, Nigerians can be mobilized and motivated to be highly productive (in 
all facets) within a relatively short time.  If we already have that leadership 
(UNAAB as a living recent example) that is credible one that leads more by 
example than precept, endowed with vision, industry, perseverance, service, 
sincerity and discipline, then we must muster concerted efforts to make it 
WATER, WATER, WATER EVERYWHERE……… Blessings!!!!!!!. 
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Showers of blessing, 
Showers of blessing we need; 
Mercy drops round us are falling, 
But for the showers we plead 
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