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mnovalive and pragmatic cinment scientist Prol C.O - Onwaling, 1 AS

and the management team of TUTO for this privilege the privilese T
deliver the 12" inaugural lecture of this great university. frrespective ol
the vanous ways Lo define an inaugoral lecture, it s an age long
acacdenmic trachition of Universities and intellectoals all over the waonld 1
marks the beginning of the prolessing of a Protessor in his disciphine
announcing himself into his new enviable statas, inaugurating himeel
and allowing his peers to inaugurate hime 1is a beginnimg outing, not an
cnding cuphoristic coremony of his career (not a valedic tory rhetornie 1
. Fhe imaugural lecturer bars his mind onideas he holds very validly dea
cmanating from his research experience,  exposine and  cognate
discipline  related world outlook. e defines and re-dofines the
problems, challenges and prospects and therelore identilies the plans [o
face the dssues so as to consummate himsell and consolidate hi
ntellectual academic prowess. These represent my mterpretation of the
Lask I have betore youtoday, my highly revered audicenc e,
There are two formats ol inaugural lectures in Niscrian universitios
according to Anikpo (19961 One is the traditional pattern where @

fii

Anikpo op cit ciling [zewu (1991} states is the one in which |



professor mreflocts on his contributions 10 knowledae not only tor
building of theories in his chosen ficld but also tor the olution o societal
problems”. Ihe other, Anikpo lop.citl, continues quoling Oyeneye
(10901 is the one inwhich “the inaugural professor heeomes inexol ably
A reporler; a chronicler ol what here are dliscrite stuclios, with
continuous locus and what in All are a pnf—pourir. ol compoeling AL
and Tindings”. My lecture i horelore biaseel intavour of the second

iGrmat but also embracing the st

My ¢ hoice ol the topie Infand water (imnological) ot alise, o sine (e
for <sbainable fisheries resourees dovelopment i Nigerta! was (e ided
o alter several arduous options. | hetopic v a penctal and Tonne Lational
recipe ot ficheries resources development and anagement o the
incredibly large inland sunlace waler area ol our country g, Lot
Capet jally in the area ol the Tower Niger Delta, the 1y 000km ha
qurlace  of water that has remained unknown, Hntapped and
unexploited while we focus onnon practical stategies Loredt ol data
and problem solving. As the first inaueural lecturer by the bt Protesson
ol Lisherios & 1ydrobiology in this University and the Tist fead on the
younges!t Department, Fisheries and Aqguac alture Technology (AT 0
LUTOY School of Agriculture & Agrie altiral Technology (SAAL Al
behoves on me lo have no option of a topic other than the one | have
chosen o foundation lype, take  off fecture. thus, I orave yout
nduleence 1o first let you o fisheries science by the stmmary belom
hut situate b in a lisheries rescarch paradigm According 1o Nauen
(19921, the recent study o the Strategy of the Iternational Tishenes
Roscarch (SIFR), 1L recognises “girategic rescarch” ithe inveshigation ol
hasic scientilic problems which cannot be handled without existing
knowledger and “apphed resear R which uses exasting fnowledee to
solve specific problems including adaptive resear h 1o adjust known
technology 1o local conditions. These two cannol he unambiguously
distinguished and often gocs pari parsu. Nauen op.cif further states Lhat
SSI1R also underscores the benedits developing countrics can derive
from using existing knowledge, conducting research of their own and
encouraging various types ol research collaboration” as we iDumaont et
al, 119941 did lor the Lower Niger Della freshwater loodplain lakes: As
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followed in this lecture, SIER advocates a new holistic approach 1o
fisheries research so as to tackle the complexity of the resource syslems
and the needs ol the benenciary human beings.

1.0. The nature and scope of the science of fisheries (and
aguaculturel. Conlrary Lo the understanding ol the: non-fisherics
scientific public, natural wildlite fisheries resources science s highly
interactive and integrativee ol all components of the aguatic ecosystem
and the complexity of the tood chain as shown in Figs.2a-d. No
component can be taken isolation of the other as you focus on the
isheries, That explains why you must look into all the ([‘hf]l[)l)”(‘ﬂ!‘

4

establish the database betore you can “produce the fish or conceve

development jproductiondmanagement strategy”,

Lisheres and aguaculture are applied  biological natural sciences
concerned with the hiology, production, population dynamics and
management o dishenes, shelllisheries and other related  aquatic
animals used as food by man, Lisheries domiciles its activities in natural
waler hodies — nivalets, rivers, streams, ponds, swamps, estuaries,
coastal waters, inshore and olishore marine ecosystems, oceans and
lapoons, natural and Hoodplain lakes. Aquaculture's emphasis 15 on
lishenes activities in man-made aquatic basins or fabrications. Fsheries
uses and manipulates existing and developing knowledge of tarpet
exploitable fish species and their aquatic environment sensu lato to
increase production feither interms of biomass or number) and their
calchability 1o man (lishermeny based on the effectiveness and
technology ol man's Tishing gears, It follows that fisheries could be
artisanal tsubsistence low technology level), capture medium scale
(motorized, dug-oul canoe-based fisheries) and industrial  trawler
based ofishore fisheries. The same scaling applies 1o aquacultural
production wherein 1000, 10,000 and 100,000m" of pond surface
basins refer to small scale thomestead), medium and commercial scale
acquaculture ventures respectively. Fisheries and aquaculture are very
multi-disciplinary sciences  drawing on physics and chemistry and
microbiology for water quality  assessment  of the  medium  of
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Lcbion alsac and aquatic plants {mac rophytes] Yor the tish and

Lerics primary production tood and teeding stult, secondary level
producer toads i ither planktonmc or henthic 2oaplanktonic TOLTETS,
T R e r e Taslacea, 1|L:l1(‘}’,;_"‘1,{11'11'illlf-\_l‘LIH!(‘\'(‘I\'.l'HIuH\_' producer

iy juveniles o Lingerlings. These aspects Constiule the
hydirobiology, lnmnology or o canography Uhat are usually evitahle
adpmets of lishes jesfaguaculiure sciences, f.;i\-'m;;lh{"l:m'\:l‘-.f ape ol the
diccinline T these, the lisheries s entist/manager, like his e olfeagnes
Crivp aene e, poullry, goatery, piggery, el must, should and does

o Hsell with the discases that can and do militate agans! his

wicipated animal production Lo optimal and maximuim realizabil

lovels, These apply to b sh s wildlite caplture Lohorios and in particula

the aguia Altaredish tarming systems. n he Latter, ascertaining the type

anel guality o e feed 10 be used 1o grow ancd tatten has target o altal |

LpUCIes o majorconeem {orwhich immense expertinge i required. |
|

I wedldhle natural waten fisheres, the knowledpe of the taxonomit |

compomiion andd population, dynamics ol the fishable stock in Lhe

Hofierion Constitule a sine (i non tor his lisheries managcment. Heremn ‘

cotves in bsheries statishies, models and moethods tor stock pnpnﬂ.ﬂmn ‘

calimates, definitions ol Ach eftons, organization ol Pishermen cresas
Andd their gears, dedicanon ol Landing sites lor cale hes itempotally and

spatiallyr routine data ;"‘1lhs~|m;wmls.l‘ilis\li(

All i all tishenes, not cifterent Trom agua ulture s predi aled on the
bLasic sciences of the Mish” - laxonomy, hiology, anatomy, morphology,

ocology, cthology, ge wraphy/distribution, hreeding & genetics ele.

9 0 Before Nigeria's infand - water (imnological) databasecan be
catnlouned, ovaluated and the importance unravelled,  Nigena's
BT R e sething must be humnmrim‘(l (8] put further (JisCussions 1n e
proper perspective as follows: Nigeria is the larges! and most populous
Wost Arican country, loc ated between Long g5 14 45 Lasl and Lat
1Lt 1 North (Adeniji, 19807, on the center of the west coast ol the
Alvican continent, with the greatest cast-west distance di)[)fﬂXIll'lrlit‘lY
|, A0k, northosouth 1,100km; with a total surface area of aboul
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G20 00k about T 3% o Waest Arcas mainland surlae ¢ area Hoeje,
198 1 comprsing a tolal land arca of 970,768km” and watersurface ol
Lruothim - The popualation e tmated at 140 million from the 2006
L ol g B I 0N

Basement complex rocks e commonly tound on the suitace in the
north contal, western and castern parts of the country except when
they e overlain i basion o down-warped  arcas by preserved
sedimentary rocks: Such basins aire the Sokoto, Chad, Niger Benue and
Fonwer Niger Delta, The iehest biehland arcas of over 1000, GO0 and
W00 above sea devel ocoum mthe east, north and west respedtive cly.
Fhe Platcau in the cast are the sonthernmost Oban-1hills, Uldn Obuch
and Adamavea, Plateau, Shebshio and Atantika mountains, I the north
arcthe north contral, Jos and Bia plateanx and the Mandara mouantaine,
and i the west, the Western uplands, Sandwiching these areas of high
reliclare:

i Sokoto Plams which s about 120" of Nigenan surlace area,

with Th0m acs b on the averaoe, exeept the T9%m a0 on the
1

Danger cuesta; Rivers Sokoto, Rima and Zamiara dramme mto

Il

i Niver/Benue throush ot an average height ol less than 200m
sl

(il Fhe Chad Basin - 110" the country's arca, 45-GOm above sea

level, with long narrow idges 12-30m high and 275 36 50m wide
andleneths of between 0.80km and 12km.
{iv] [he anterior coastal lowlands ol Western region and
| sottheastern Nigeria Cross River plaing cast ol Fnugu,
scarplands west of Enuga and the southeastern coastal plains ol
tertiary rocks covering most of Imo Slale,
V) The coastal margins and mangrove swampland of the | ower
Niger Delta the lagoonal coast of the western plains Lagos, Lekki
and | pe and the Delta sensu siricto.

2.1.Weather: The weather of Nigeria varies enormously between the
| northern and southern regions due 1o the influence of the Northeast
rade winds from the Sahara Desert and South-Westerly winds from the
Atlantic Ocean. Temperature varies from 21-27" C in the other areas.



[ he regions are 0n average G =TT 250 25 99" Cand 24 -27°C
'I't‘hi](‘("li\-'l‘|\_,-" for Sokoto 137N, 350mi, Jos 9 5t B 1 2000, Ihackan (7
26" N, 2kmiand Akassa (4" 78" N, 3m) Moeje, 19611 O the average,
medan monthly temperature: over 4 yoar excecd 27" €. The hottest
months are MarchiApril and OctoberfNovember in the North, o
November/December i the south. On the other hand, the ¢ ooles!
month s i Augnst, the middle ol the rainy scason and also i
Decemboer/January duce to the Hamattan winds (Northeasterly Irade
windsi and the absence ol the sun from northern hemisphere,

(he main wind masses thal move over Nigeria are () thes tropical
mariime air nass which s warm and wel, and comes from the southen
high pressure hell, crosses the equator, picks up moisture from the
Atlantic as it enters Nigeria el Causes rainfall throughout Lhe coumtry in
luly, (b the tropical continental air mass from [ urastaiArabian high
prossure belt, which i usually dry and comes into Nigeria by Ocobe
and establishes il intluenceas the dry  armatlan wind m
December/lanuary e ove a0% of the country and ] the equatorial
ruir\lu-llil“.hmnllu-:unn1,unmmi:m".un(hlr: ullin;"mvlluim{]'lr:mlinvnht'.

air mass or the tropie Al mariime armass.

Rainfall in Nigenia is cither conventional, orographic o hontal - The
rainfall varies with period ol the year and part ol the country, crealing bwo
MAJOT SCAsOnN clry season (November-March) and rainy season (April 1o
Octobert. The length of each season differs from the north to the extreme
couthern coasts, from an 8 month (October-May} dry season period in
the northern end near the Sahel to only a month (December-Lebruaryl
dry spellinace sastal arcas such as Bonny. In the dry season, rainfall ranges
from zero in the north, through 0-25cm in the middle region to over
50cm in the coastal deltaic region. In the Fainy Season, rainfall height
ranges from less than 100cm in the north eastern, north-central,
northwestern and most ol southwoestern region through 100 300cm in
middle Nigeria to over 300cm in the coastal deltaic arcas Noeje, 1981,
While Northern region experience clearly a two season year as defined
the south has more or less distinet four seasons long wel s¢ason fmic
March July), short dry scason August breaks, appre ximately of T montt

I'6Y




duration), shorl wet season (Seplember and October) and the long dry,
Flarmattian season (INovember micd s tare by

3.0.Historical and other factors in the development of inland water
database in Nigeria: There w oo doubt that limnoloey s a well
articulated science started very Lale m Nigeria. Although a e related
topics ol limnological mterest conceming Nigeria may have hoen
mentioned betore 1900, the history ol the subject dated back 1o carlier
partofthe 20" century as Adenii 19801 nghtly asserted . These were very
few, scattered and uncoordinated I this category are the reports ol
Murray (19081 oncrotiters from the ald Calabar district of Nigera imow m
Cross River Stated, Brady 19101 on the Copepoda collected by one D).
M. Dalziel from Yola in today's Adamawa State and the discovery and
description Lo science then ol the cichlid tish. Tilapia mariae Corvare
rom Lake Ogutain hmo State of Nigena, by 1890, Nearly two decacdes
alter these imbal reports. Wiight & lressier (19280 described the
cdiaptomid calanoid copepads— known today as Themodiaptoms
vabensis oand Tropodiatomis agegedenisis from Yaba and Ageee areas ol
Fagos State. Thus, pre-colonial erain Nigeria had itle data i Nigerian
limnology.

Lhe most important Lactor that trigeered oft a systematically organized
o Dunate work was the public health problem ol guincaworm disease.
[his Tead to the works of Onabamiro (1952 19561 on the vedtor, ol
dracontiasis teameaworm diseasel and its associated taxonomic work on
Nigeria's copepoda (hindberg 1950, 19511, These studies made the
middle 20" contury the stant of Nigeria inland waterdata gathering,
Holden & Creen (19601 and Green (1960, 1962 and 196 3 followed hul
with a fisheries perspective, focusing on physical-chemical hydrology
and planklon of River Sokoto system.

the second major factor was the formation of Nigerian's largest man-
made reservoir, Lake Kainji. So remarkable is this factor that one can
regard 1965-1975 as the Kainji Lake erain Nigerian limnology because
SO much ol what we know aboul Nigeria is connected with it These
include the pre-impoundment studies of White et al 119651, and



imovbore (19701 on the River Niger around the dam site. Other
information thit was vieldod 1o this era were those ol Ireshore (1965,

19671 on a waler supply reservolr theiyeled at ackan, and 1L ehorge
19700 1972, 19700 on the River Osun, Followine the commissionimg 0
Lake Kainji in 1968, imnologically associated stadhes exploded on ths
major water body o cover Al possible aspects i fendoerson 197w
Karlman (1974 Adenip (197 4a, 1497 i, TOZS, T9RZE, 1% 195 Addenn
ol al 119761 Abiodun & Adeniji 119781 and Donner & Addeni (19770 all

these contred on the physico chemical imnology and plankton, other

like Bidwell & Clarke {19773 Clarke £1978) and Imvehore & Bosrormeny!
(19751 on the other imnological aspects. So much svas th cdatabiase thal
in 1969 the Nigerion government and the TAO ol thee Ulnated Nabions
Organization setup the then kamnyi | ake Roesearch Progect Hhas fed tothe
birth in 1975 ol Kaingi L ake Research Institute ftoday called the Nati il
Institute Tor Treshwater bisherios Research, NHEERE Al the il
rosoareh institure dovoted Toinland water database rescar hoMos of e
numerons data that boomedwith the 1 ake Kaingi have becnsamma 1l
by lmevhore & Adegoke 1197

The creation of cleven water basin development aathorities i 1976
throughout the country was the thid identitiable facton oot mdano
water fisherics data acquisttion. These bodies established Py e
Nigerian Tederal Government, operated along the same Tines as e
water authoritios in the United Kingdom. The river hasin development
authoritios are tor Anambra/lmo, Benin/Owena, Chad, Cross River,
Hadepaflamaare, Lower Benue, Lower Niger Delta, Oauni( whim,
Niger, and Upper Benue. Then mandale was extensive hisheries
database, agriculture, pollution control, and monitoring of thervers and
Lthe waters in their arca of jurisdic ion. Very unfortunately, most ol then
activities have had no significant impact on the literature. Apart from the
Kainji lake factor in Nigeria Limnology, the next most important
consideration is the establishment of research institutes and universitios
with programmes that deal directly or indirectly with
hydrobiologic alfinland water issnes. [ he universitios rose lrom one on
1948 16 live In 1962, cleven in 1975 to over 35 in 1997 and now stand at
95, Most have programmes or stafl with limnologic al leaning. 1o



appreciate how tar orwell we have sone with data aceuiston, 1 il
categorization and review of Nigerian inland walers arcgiien a ol

4.0. Inland freshwater resources: Nigeria's enormons ol
supports an extensive and wide airay of (reshwater resoure e whion
nvenltorization had been attempted by Ita, et af (1985) 1!

natural, non Hoodplam  Takes,  man made lakesfronervo
fMloodplain lakes, ponds, rivers and many Lakes with whic [y e |
delta ol the River Niger in Nigeria s endowed, but unknown due 1o e
remoteness, ditlicult location and non discrete, rainy/flood woanon <l

ol most of these lakes, Tables 1,2 3 aned 4 summarize the data ot
now available an the numbers and tolal surface area of e i
categories ol these inland water rosources, while Table

ol their potential tish yiclds

4.1.Natural, non-tloodplain lakes: [he lis of natural non 1o iyl

lakes s given, slate by state in Tables 10 Ace ording 1o these, here e
clearly identifiable 116 natural lakes of non loodplain ¢ dteoony vl
Bauchi & Gombe states and Adamawa & Taraba State oo
(21.55%) and d 146.55%) of the total respectively. This pronp ol Wal
with over 68% ol the Lakes are in the nonhern region ol the conrmtiy, i
also an area with the hishest surlace spread of highlands trom vl

many rivers and rivalets originate. s also remarkable 1o oot o i
within this geograplical region (ortheastt that the iolemanon il
bordered Take Chad is located, Noonatural lakes can e identiiced

[do, Delta, Oshun, Oyo States, Tor the other states whiore e 1l
could be located, the ranking is as follows. Plateau/Nasoarnng 11
which is most proximate to the lake-rich northern region, o and
States (7) and Anambra, Enugu and | bonyi (43, the Kaduna/kataig 0 |
complex (43 and Sokoto/Zamlara and Benue States with 3 1ikco et 1

terms of surface area, Lake Chad has o Nigerian area component of ()

000 ha constituting aboui 98% of total lake surface area in Nivor

from the surface area occupied by Lake Chad, 7, 325ha oo 7000,
natural lake surface s located in the Adamaw. Lo
Platcau/Nasarawa and BauchiiGombe o ates; all within the momer s

lake richest north eastern region. This is followed by Kaduna and Katvna



atates with 1, b4 3ha orappre imately 14.8% outside that 1he ake Chad.
4.2. Natural floodplain lakes: These lakes are found in thick clusters in
the Lower Delta of the River Niger as is the case in the middie River
Niger's internal delta iDumont ef al 19871 Figs. 1 and 1di The Rivers
Orashi and Niger sandwiched Hlooc Iplain and that ol the Cross Riverat its
middle basin (Moses 1979, 1987 hosts nearly all the major Hoodplaimn
lakes with a few from Anambra River. Mos! of these lakes during the
rainy/llood season, boecome contioious with cach othor, The lakes are
located in Delta, Rivers/Bayelsa, Tmes and Cross River States which from
lnim_\_ﬂ.lphif,.-"lu-li.i'l maps ol 1:50.000 scales, have approximately 330,
200, 44 and 36 lakes respes nvely. In Delta, Rivers and Bayelsa Stales,
most ol the lakes cannot yel he accurately named. Trom a 1991
cnumeration, Doeva 19496, these Takes total '1|1i1|'c1xi111l1lv]l\: 200 Inspite ol
the signilicant number, mostare very cmall (Hha in dry seasond, very
challow  11-3m dry  season masimum depths), turbid and ol the
whitewater classification (Welcome, T975) ex epr those ol Cross [Rivee
floodplain which are black witlcs, 1HE diy season surtatesareds dretan
follows: Delta (3, 598haj, Rivers aned Bayelsa (2, 559ha), Cross River U,
A14hay and Imo (6 10ha Dumont et al, 1996, given an appros 780 ha
Aparl from the Cross River, the drainage Basin of these Takes constitule
the arcas ol intense crude ol mineral exploration, exploitation aned
productionin Nigeria. The floodplaims and their associated lakes support
intensive fishing and farming because ol their high detritus based
productivity.

4.3. Man-made lakes, reservoirs and fish ponds: The detailed
inventory of this category ol inland waters has been given in the ploneer
waork of ta et al top. it ). A summary based on this work is presented in
Table 4. The most outstanding of the man made lakes in Nigeria is the
Lake Kainji which arose from the damming of the River Niger al Yolwa
(I atitude 9" 30" 10" 36'N, | ongitude 4 25 4°35'F) and closed on the
2" August, 1968 with a surlace arca of 127, 000ha, 1 2 7hm lenath, and a
maximum width of 24km. ILis the sec ond largest man-made Lk Wesl
Africa after the Lake Volta in Ghana. It serves principally as a source Ol
hydroelectric power generation and secondarily Tor irrigation waler and
fisheries production.

1



With the establishment ol the various regional river basin development
authorities in the mid 19705, a number of rivers were dammed to create
many subsequent reservoirs and man-made lakes. Most of the notable
ones occurred in the arid northern region of Nigeria in response 1o the
need Lo irrigate their extensive, dry, agricultural land, supply potable
water 1o cities and serve as ancillary fisheries production centers,
[xamples of the most prominent of these are as follows:

? Bauchi and Gombe States: Dadin Kowa (29,000ha), Guby
(6OOha) and Kalia Zaki (22, 000ha).

2 Adamawa and laraba States: Kiri Dam reservoir (11, 500ha;

2 Kano and Jivawa: Chalawa Gorge dam (10, 117ha) Gari iAuch

Bakol Dam 3, 318ha) and Tiga (Yakubu Gowon  Dami
|7, 8700hal

? Niger State: Jebha Dam (35, 000hay, Shiroro Dam (31, 200ha

? Imoand Abia State: lewa Dam (3, 500ha)

? Oyo and Oxhun States: Asejire reservoir (2, 369ha) and | leryele
b6

? Platean and Nassarawa States: Dom Dam | 1, 200ha), L amingo &
Liberty,

? Sokoto, Kebbi and Zamfara States: Bakolori Dam (8OO0,

Cioronyo Dam (20, 000ha,

rom the tables above, it can been seen that the total number of theee
man-made lakes/reservoirs identified so far, is 208 and cover an arca of
approximated 250, 475 .6ha Although Kaduna/Katsina, Kane ligawa,
Bauchi/Gombe, and Sokoto/Kebbi states have the highest surface arcas
(71, 944; 52, 280; 12, 623 and 34, 007ha respectivelyl. Thus, whether
on numberical or arca basis, most of the man-macde lakes, apart from
Lake Lake Kainji occur in the northern region (50% by number and 0%
by area), a development perceived more as a response 1o the increasing
irrigation water needs of the region than any other factor.

Onthe other hand, the fish and flood ponds collated from a et al (19851
data, tolal 628 and cover only 7,208ha surface area. States down soulh
have most of these ponds due most probably, 1o the high water table of



the southern region and the atirac lionfease of securing a permanent
water basin with minimal excavation. Another reasan in the likely
accurrence ol ponds i the palloping rain forest depressions ol the
southern regions and then higher annual, almost all season rainfall. For
the south-western area, Oyo wate has the highest number ol ponds
(2111, followed by Ondo (724, Benue (75), Rivers (oo, Frpve L3000 atid
Della (12,

4.4. Rivers: Ihe main nivers ol Nigcria can be seenin Lable Fie. the The
Major ones with some known |1m|11hu11w1|i(. data are the Rivers Niger
(length 4, 183m, arca 169,510 ha, catchment 261, GOoha, Hoodplam
300, O00hay, Benue (129, 000ha surlace area and 1, 504, 400hal and
o (910, D00ha surface ared aned 1.H0%5, A00ha cak Iment areat, Cross
River (3, 9million ha surlace areal and Sokoto (630km fengthi | he othen

relatively minor rivers canll o divided into seven categories viz.

a. Southerm sourced ibutaries of the River Benue Rivers Numat,
Kam, lalingo, Taraba, Suntar, Dongd, Katsina-Ala and Ombi

b. Northern tributaries ol the Niger Benue Gongola, Masaar Par,
Wase, Shemankor, | )vp.m(l Mada,

. Southern tributaries of the Nige Moshi, Awtn, Oytand O

ol Northern nbataries ol the River Niger Gurard, Jatau, kaduna,

Kontangora and ol course, Gokotowhich is the most promiment.

. Libutaries ol the coastal - lagoons Shasha,  Oni, Siluko,
OghessefOsse,  (s10mo, Opun, Oshun, Owena, Ohoo and
(Orunron.

f. Coastal Rivers: Most of these arise from coastal Treshwater
awamps and Hlow lore relatively short froshwater stretches betore
cmplying via short, more expanse, brackish waters into the
Atlantic ocean- Rivers Nun, Brass, Saint Nicholas, Santa Barbara,
San, Bartholomeo, Sombreiro, New Calabar, Bonny, Andont,
Imo and Qua Iboe in the eastern coction of the lower Niger Delta
In the western section there are rivers: Sangand, Fishtown,
Kulama, Ikebiri,  Bengotoro,  Diagotoro, Ramos, orcados,
Lscravos, and Benin. These rivers are listed in their order of
occurrence from the castern 1o lhe western extremities ol the
Niger Delta.



a, Inland rivers arising from and draining the north-central
highlands and  emptying into the lake Chad on  the
northeastern tip Rivers Yobe and its various tributes.

5.0. STATUS OF FISHERIES-ASSOCIATED INLAND WATER
DATABASE

5.1 Lotic habitats. [he lotic systems in Nigeria for which there ane
vel some limnological data are Rivers Benue (Reid & Sydenham, 1979,
Niger along its main channel iMartins and Co: 1982-1992 and around
the Kainji Lake site ilmevhore, 19700, Sokoto (Holden & Green 960,
Cocen 1960, 1962, 1963, Oshun (Fgborge 19071, 1972a,b) Oeun
(Adebisi, 1981, Owena, Ohoo & Orunro {Ogunkoya & Adejuwon,
19901 The others are the kogosi warm spring in the extreme south
weslern edge (Rogers ot al T969), the Wikki Spring in the vicinity ol the
Yankari Reserve in the north castern end (Fgborge & Fagade, 1979) and
tor the southeastern edgpe, only the Cross River (Moses, 1987 and the
Kiver Sombreiro (Nwadiaro 1984) have apparently been published. 1t s
remarkable to note that most of the information on Nigeria's running
waters are drawn principally from the southwestern region. The waters ol
the northwestern rivers as exemplified by the Sokoto and Niger show
seasonal, “harmattan” - related variability in temperature Secchi dise
(ransparency ol 0-3m and chemical features variable with the degree ol
rainfall and water level The plare more consistent on the alkaline side
unlike those of the south-castern and south-western parts and virtually
none inthe northern arcas. The physical and chemical data on these lotic
systems are summarizod i lables 6,78 and 9. The data show more
clearly, the decrease from north Lo south and from the western edge (o
the castern zone, ntheionic concentration and conduct ivily.

5.2 Lentic systems: The physical and chemical characteristics of
most of Nigeria's lentic waters are known more than those of lotic
waler bodics. These include the international Lake Chad (Carmouze
et al, 1983), Lakes Kainji (Imevbore, 1975, Opi (Hare & Carter
1984]), Oguta (Nwadiaro 1987a, Nwadiaro & Umeham 1985,
Nwadiaro & Odigi 1991, Odigi & Nwadiaro 1988, 1993}, and
Abadaba (Umeham et al 2007, Umeham & Nwadiaro 2007). Others
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are the manmade reservoirs created tor urban waler supplies such as
19794, Lamingo (Khan &

Heiyele ilmvebore, 1967, Asejire {1 ghorae
Ejike 19840, by Khan, Fagbemi & Ejike 198 5 and Shendam (Kemdinmet
af 19895, The most recent data are based on the numberous floodplain
Likes in the lower Niger Delta covering the major oil producing areas ol
the country | Nwadiaro et al, 20061 and those ol the middle Cross River
basin (loodplain lakes iMoses, 19871, The eeneral leatures of the walers
are of acid 1o neatral or slightly alkaline, poorly butfered waters with low
concentration of dissolved  minerals. This i reflected i the low
conductivitios and low concentralions ol inorganie Carbon, .‘;llh)ih'!l(‘h,
phosphates and silicate ions. Lhe paucity of dissolved ions and low pl s
more prominent in the southeastern toodplain lakes which ocour inthe
Fain lorest belt than in the northem systemswhich aren the savannal,

5:3 Biological data onNigeria's inland waters

5.3.1. Phytoplankton and algal flora (Plates 1-9,12,13 and Tigs. 3 and
4): Alpac are basically chl srophyll-prgmented micros opic plants
tound in virtually all aquatic ccosystems, on humid rocks & the
lind  surfaces, cither  free-Hoating in wale and called
"phytoplankton® or attac hed 1o all sorts of substrata and referred
to as "periphyton” or benthic algac. Phytoplanktonic alpac and
indeced most algae, range i size from ultrananno plankton {-
2pm) 1o macroplankton (200 2.000pmi These algae are the
I"primary producers ol energy, al the base of the aguatic food for
most of the surface water leeding fish and even the bottom
benthic browsers. Txamples here the fresh water sardines
Pellonula leonensis, Sierrathrissa lconensis, the upside down
catlishes Homisynndonﬁs moembranaceus, young, of the year
fish, olc. The importance of algae and the phytoplankton
communily in walers s tnderscored by the revolutionary re-
stockingfseeding  of the  easl African  freshwater  sardine
Limnothrissa miodon into lake Kivu (Zaire) from Lake
langanyika (Lasl Alrical in 1958 and that speaies exploitable
fisheries stock population explosion (Fourniret, el al 1992).
Aquaculture production of fish fingerling and adult tilapiine
fishes depend on algae/phytoplankion, sometimes stepped upin
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population by appropriate lertilization of the pond water. Aside,
some are food for man Spirullina Oscillatoria platensis in
Chad, Phylloderma sacrum in Japan and others mentioned in

Nwadiaro (2009} and Tor pouliry and livestock. Therelore, the
development ol algal data base is nvaluable 1or lisheries
procuction strategization bul such mformalion s VOTY SCandy ton

Nigerian inland waters,

Table 1 - Summary of water surface areas of lakes, reservoirs,
ponds and major rivers in Nigeria (trom Ha of o, 1985)

Water Body Surface Arca
ke Chodd (Migerian Sector) S50, 000U ha |
B ke 12 ¢ 100 Oha
Araimby o State 1:4071,000 Oha
B e 129,000 Oha
Gross Hiver 3,.900.00 0ha
! o River 510,000.0ha |
Cua lboe e H001.000 Oha
Niger [over (ess Kainp and Jebbno 169,810 18ha |
| ik ) 2 237.000.0ha |
Ogun Tver 1.565 400 Oha |
Oshun R 5. 47E Obha
Frsi Ponds 1.650 Dha
FMood Ponds B35 Hiha
attle ponds 200,000 Oha Ii
Miscellaneous slagnant pools of 275534 %1ha
| seasonal rivers 515 000.0ha |
Reservoirs 2 Oha
Flood plains 108 Oha

Burrow pits
Miming paddocks
Total 12,487 817.65ha |



TABLE 2: Numbers and areas of natural 1a}l<es in differe

Nigeria (Ita et al. 1985)

RENUE

'BORNO & YOBL (CHAD ONLY)
| CROSS RIVER & AKWA IBOM
ADAMAWA & TARABA

HIMO & ABIA

| CADUNA & KATSINA
KANO & JIGAWA

KWARA
; LAGOS
NIGER

EKITI

STATES
" ANAMBRA, ENUGU & EBONY!
SAUCH! & GOMBE

LDO & DELTA

PLATEAU & NASSARAWA

|SCKOTO & ZAMFARA

4
195

.I 3

P

NO.

,/'\l 4]

AREA[ha]

|234.5

94 0
55() 000.00

1000
15 250.00

330 00

1.543.00
150.00

300 00

84000

£50.00

1560,456.00

nt states of



TABLE 3: Natural non-flood plains lakes so far identifiable in
Nigeria: their dry season surface areas [m] and location
{modified from the data of lta, ef 4/, 1985).

i NAME AREA (ha) LOCATION
I Anambra, Lnugu & Ebonyi States !
AGLEL 2 AGLLL
MK | 2 | ABAKPA
CKPURL) 2 OKPURU
OPHA i No 50 i OF
Total {4} 54.5

LIl Bauchi & Gombe States

EE LY i 4 BYAILA
EFAYEA
SRt 3 LIS
e '
RETNIRY] [0 L4012
(RIRBII CUADIN
FLA i} COVA
YA B30 " DAMBA
Lo Y il !lj'“i{l.-‘.l
fallhl 5 LGul
(ot SN 26 YANA
KA B la [P INDIG
KA A k] KAVWAY A
FAALLAIRL | GAMUL-ALBA
FAF TN AL 20 YAYU
LA LKL | | ALALA
SWWALA 4 CKATANGA
| AKWAKLILD) CHINALA
CTSURBA 8 | -
Wil AL A 4 AUSUR
Wil Tovl - '
YAYU | YAV
| YARO BARNO 7 BARND
Yo 20 | GOMBER ABDA
 ZAGAMFARA |4 MINGA
" AURMA (2 CKATANGA WARL
( TOTAL. 25 2345
1. Delta & Edo States "N anby foodplam lakes
|
i Benus iNow excluges ah]
CAKETA 30 CKATSINA-ALA
CATTA i IDAH
DEP I oip
‘Total: 3 94



Table 4:

1

)
A
4

summary of the numbers

and dry season surface arcas

of reservoirs and pends in Nigeria's various states. (Ita

et al, 1985)

State

l .
Apambra S Eodgu
l Bauch
'Edo & Delta
l Benue
. Borio
" Cross River
| I araba & Adanmawa
A & o

Kaduna & Katsmna
] Kano

i Kwiar

| ages

.| Niger
I Ogun

Ondo
: Oyo
: Benue & Plalea

Rivers

: '_ Sokoto & Kebbi

| National Total

States are :\_',l't]llilf'tl as they were
exorcise which led 1o the present

Man-made Lakes |

Fish pond and

roservoirs natural flood-fish
: ponds
Total no Total Total no. Total
identified surface ldentified surface
arca [ha}l | area [hal
15 S5AOTT 25 i?) LS
| 21 5208850 2 150
| |
i 10 42 40
G 837 Ll
b r’ i ot i
i 0L,
!
5! 535 50 )34 1)
' 39 12 A 2 14 00
24 26523 24 in7
i
| A% 2 AL
19 | 71944 i 14 7
| |
"4 4125 |7 i oo
6 "5 550 71 536,21
12 32726 214 481 58
14 9 R0% 24 A1 00
- | 55 1,587 14
15 sa0n7a 19 204 4
| 208 250.475.6 | 628 '7,208.43
htore the 1991 stales crevaled

Federal Capital Terriony:

[hisine ludes chattel dans

b states structure plus Abuje s a

Flas numerous iloodplain lakes not e omsidered here
Mol of the floodplain lakes notincluded.



Tahle 5;  Estimated Fisn Yield Potential of Nigeria Inland Waters {ta er al. 1888]

se of water body Estmated Total Surface Area  Potential vieid per ha and Potential yield per ha and
[na] total annual yielc [m.t] {with  total annual yield [m.t.) {with
ittle or ne management) adequate management).
; e s e = - B o R e =i
. Large reservoirs {e.g. Kainji! 250.387.0 15,023.2mt, 100/kgiha 25,038 7Tmt.
3mail reservoirs {e.g, for
waler supply 25,148.0 190kgha 2.5158m ¢ 500kg/ha 12574.0m.t.
{ Major Lakes (e.g. Chad) 577,00C.0 100kgina  B7.7G0.0mt 120kg’ha £1,240.0m1t.
[ 5476.C 500rg/ha 273840 m. . 3000kgiha 16.428.0 m t.
| £39.0 100kg'ha 63.Gm.t 50Ckg/ha 319.5m.1,
vil t06.0 100kp'ha 10 6m.t 500kg/ha 53.0m.t
g . 756.00 880505 135,506.5
5 B _ . —— = B —— s
Figng Prags T0Cksiha 1650mt 500kgrha 825.0m.t.
i == 20kgha  215.248.2m.t. 30kgiha  324372.3mt
i 5Jkgha 0.0 mt. shrgiha 309000 mt
4.000.8m.t. 100kgiha 20,000.9m.t
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FBA/UK(1979)
Plates 1-6: Fxamplos of some
Plate 6: A protosoon

st optankionic aleal Lxa (pmaey pire selue s and
AT 5 )
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Plates 7-12: Some other micros opic aduae rotifors, protosoa and aqguatic submerood
plant-tood ior il (FBAJUK, 1979




[he taxonomic composition ol the phytoplankton and algal flora of
Nigeria's inland waters are published for a few water bodies. Eeiycele
reservoir (imevbore 1965, 1967, 19681, River Oshun and its associated
Lake Ascjire (1973, 1974, 19794), Ibadan freshwater systems (Eghorge
& Sagey, Lgborge 1979 the iroshiblackish coastal Warri River (Mills
1932; Opute 1990, 19971, 1992, 20011 in the southwestern part ol the
country with the Chanomi creck, (Nwadiaro 19891 being the
couthwestern extremity ctuchied. In Warri nver, (liatome ¢ onstituted 35
oul of the 45 taxa that could be identitied in the phytoplankton. In the
Oysun, 60 taxa could be identified with diatoms, green algac, desmids
and blue-greens constituting 31,20, 9 and 5 taxa respectively,
peridinium cinctum being the only dinoflagellate algain the subsequent
I ake Asejire, lilamentous hlorophytes had second position. [he green
algae dominating were progressively joined by uni ellular, colonial
cyanophyles  Microc yslis acruginosa and the filamentous Types
Oscillatoria spp. In the Ihadan area, diatoms pwrlmnnml:-cl in the
phytoplankion accounting {or between 5 1% 10 70in live out ol the seven
water bodies studied. The phytoplankton tlora ol Heiyele reservonr
(ollowed a similar pattermn o dominance by diatoms (Aulacouscira
pranulata varangustissima and  Synedraacus) which were mostly
responsible for the waters peak densities in October and January
(1982/83  year) followed by cyanophyles iAnabena spiroides,
Anabaenopisis raciborskii and Microcystis acruginosa Hos-aquac. The
latter group together with desmids green algae became predominant
subsequently, about 12 years after Imebore's (1067) studies (Fghorge &
Sagay, 1979). The Ikpoba reservorr supplying the city ol Benin in the
midwestern region of the counlry is another inland water whose
phytoplantonic taxa have been described (Kadiri, 19914, by 1992,
1993a, b, ¢, 1996, 1999a, b, 2000 and Kadiri & Opute, 1999, 2000,
2003). Allention was paid on the desmid green algae of this lentic
system with special reference to the genera Closterium (Kadir, 1988),
Cosmarium {Kadiri, 1991band Micrasterias Kadin & Opute, 1 989),

Irom the southeastern sector of the country, information is available for
New Calabar River (a small coastal frosh to brackish waler river)

(Nwadiaro & Ezefili 1986), Opi | ake (Biswas, 1984), Ogelube | ake,
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Opri near Nsukka (Biswas & Neweze, 1990) and Oguta and nearby
rluudp!,;m lakes (Nwadiaro 1 989, Nwadiaro & Oji, 1986, Nwadiaro &
Iclabor, 1990 and Ziller & Fconomou-Amilli, 1998, The green algae and
desmids inthe upper lreshwaterstations, s clearly discerible. I the Opi
Lakes, the ureen alpae (chlorophytes) were the most abundant and
Laxonomically most diverse (John, 19861 42 green algac and desmids, 9
blue green algal taxa, 5 cuglenophytes, 3 dinotlagellates, 2 ¢ ryplophytes,
one Xanthophyte Centrittactus and one Chrysophyte Denobryon with

Loy

the green forming about 81% of the population and | uglenophytes 159%
lor Lake Oputa and the loodplain Lake Akika: the mos remarkable
leature being the presence in the phytoplankion of a mac roscophic,
algae association conveniently referred 10 as “unusual algal jellies”
INwadiaro 1989, Nwadiaro & lddabor, T990). 1 hese are fIe ating jelly-like
masses of - algac-mostly blue-greens:  Microc ystis,  Anabacna  and
Chroococus,  with some green algae (Spyrogira, Scenendemus) and
pronate diatoms {o.p Naviculal rathe; cpiphytic on the extra-collular
mucus tormed by the blue-greens, These “unusual algace jellies” are
similarin- many respects o that reported by Compere (1979) from
Kumamoto, Japan when it is edible and used as a soup condiment. The
algae ol non Jelly associated communitics in lake Oguta plankton and
those of the floodplain lakes in close proximity with Ogvuta have been
tentatively studied by Ziller & | conomou- Amilli, 1998, The Inventory so
lar show that all the major groups ol freshwater algae representedin | ake
Ogutaand five floodplain lakes sampled. The diatoms are taxe momically
predominant with a total of 104 species so far recorded. Out of this, the
pennate diatoms have as much as 84 species. Aulacoseira, granulate and
other Aulacosiora spp: Funotia |, asterioncelloides, Anomoensis
serians,  Trustulia rhombodics and Stenopterobia

In the north-west, data exist for Rivers, Sokoto (Holden & Green, 1960)
and the Kainji Lake (Faton, 1965) although these are very scanty on the
taxonomic composition. Adeniyi (1978) gave a comprehensive species
list of the plankionic algac (306 species in 98 general in Lake Kainji.
Within the first 18 months of the Jakes life, blooms of Anabaena and
Microcystis, Volvox and Tudorina occurred, although diatoms were
reported 1o predominate but often with cqual abundance as the




cyanophytes from june Lo Oxctober.

On the other hand, the northeastern zone has a comprehensive
phytoplankton species inventorization for the Lake Chad basin (Gras ¢l al
1967; Compere 1974, 19754, b, 1977) because of the lake's stralegie
and international status and the sustained activities of the research
atitute (ORS TOM) which stationed - at Ndjamena tor soveral years. The
lake Chadsis algal flora is the best known of any watet body in tropical
Wesl Africa John, 19861, Over 1000 species and infraspecific taxa have
been recorded from Lake Chad basin with the figure ising Lo 1,500 when
e associated main river flora are considered. Lhe diversity is highestin
the south-woestern hasin (787 taxa) followed by the northern (6.28] anel
the south-castern area with 461 laxa (John, 19861 ( hlorophytes have
529 of the recorded taxa, followed by the diatoms (27%), the
cyanophytes (13%) and others (82%). The desmids had taxa representing,
60% of the green algal total taxa. OQualitatively, the diatoms are the
dominant algal class but quantitatively, the blue green algae are more
important due 1o their massive growth (John 19861 Ihe picture of taxal
dominance however varies from one area ol the basin to the other and
with the tributaries.

The Jos Plateau reservoirs {(Lamingo and Libertyr are the other lentic
system lor which there are some algal flora data. 32 taxa were listed for
Lamingo (Khan &jike, 1984). Khan (1984) published 48 taxa of desmids
distributed in 12 genera. These were made of 16 species of Staurastrum
and 14 Cosmarium specics. The phytoplankton  was dominated
qualitatively and quantitatively by diatoms (Nitzchia, Synedra, Navicula
and chlorophytes (mostly desmids Staurastrum, Cosmarium  and
Micrasterias.) The next most important group are the dinoflagellate
Peridinim. Later, Khan (1987) descried the algal species composition ol
the phytoplankton of fish ponds in Panyam within the vicinity of Jos;
contrasting with the floral paucity of the water supply reservoirs carlier
studied. The population dynamics of the phytoplankton of these Jos
reservoirs in association to the physical and chemical variation of their
waters, has been described by Khan & Ejike (19831, Khan & Agugo
(1990}, Khan, et al (1983), Anadu et al (1990) and Chidobem & Ejike
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Phvioplankion from Esthwaite: ( Cratim

Plate 13: fxamples of primary producer phytooplankionic algae
flrom FBAUK, 1979)




(19861, Very little s known aboul the periphyton ol these waters fexeepl
in Chad-Compere & litis, 1983 and the marginal interticlal sublittoral
zone ol Chanomi creck (Nwadiaro 19905

5.3.2  Phytoplankton biomas, numbers and productivity:  The
hiomass and productivity estimales given so {ar for the lentic systems are
provided in only a few ¢.g. Kainji and Oguta. The impression s that ol
lowe productivity ol phyto sankton down south, es yocially towards the
i y Ol phyliol l .
| ower Niger Delta, while those tlowards the north have higher values ol
ba e
ot only the productivity butalso ol the standing crop.

5.3.3. Aqualic macrophytes (Tigs. 3 and Ga-e). Agualic plants Hovating,
submerped emergent ol higsizes s called aguatic macrophytes are ol
lisheries production value i much the same way as alpae phytoplanktion
primary producers. Aparl from this, they are ol immense ol cooloaical,
environmentdl human food and public health values (1ittle, 1979 and
details of ther Laxonomy, ccology, clecan b lound in Raynal Roowsaes,
(1980) andd Title {op.cit) what Tollows therefore s what there is s
database for this very critical fisheries development Tactor im Nigeria.
lhere i very  little habitatspe Hic information on - the aguati
mac rophyles of Niperials rivers and Lakes, The limited data are Brasaed on
the River Niger in the Kamji [ake arca and the subsequent. Fake Kainy
formed from damming that arca ol the River Niger (Cook 1905, 1964,
Imevobore 1971, 1975, Imoevbore & Bakare 1974 Fall 1975, Chachu
1979, Chaudhry & Chachu 1979, Lhese have been reviewed by John
(1986) not only for Nigeria but for Al the inland waters of tropical West
Africa. The very recent addition s that by Egborge (19941 on the
froshwater stretch of Warri River in the south-western Niger. Table 10
summarizes taxa of aquatic macrophyles so far recorded ion the marginal
areas of the waters, the emergent and free-floating types. OF particular
ecological, economic and environmental importance 15 the waler
hyacinth Fichhornia Crassipes) which was reported Tirst in Nigerias
inland waters in 1984 {Egborge 1994} and has spread fastinto mos! ol the
('.'OL'ISI&-!' fresh waters, (:('mstilllling iy known nuisances, [he control
measures by the government have been summarized by egborge 094,
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Lhe Lake Chad, the vast lake south of the Sahelian zone by tour
countries. (Niger, Chad, Camceroon and Nigerial cannot be strictly
considered as Nigerian in this review although its flora should be
mentioned. According o John 119865 “the aquatic and semi-aquatic
macrophytes grow in the coastal shallows, ringe the inlands, cover the
shallow sand banks and from Hoating rafts or mals”. The taxonomi
composilion ol the plants in various associations of forms and in Hhe
various stages of the | ake Chad “Normal” and “1ittle” phasest has been
summarized by John (19861 with an illustrions of their distribation in the
lake. The comprehensive acconnts of the aquatic macrophytes have
heen given by illis & Lemoalle (1983, The current status i (that aquati
macrophyte flora ol Nigetia is known or have been studion in virtually
only onesystem: the Niger Kamjrbake system sensu lalo),

5.3.4  Zooplanklon (Plates T 15 & 16 and | 125, AN Zooplankion o
planktonic fauna are hike the phytoplankton; micros opic animals freely
living in the open waters, Unlike the planktonic algae, they are the firl
tier secondary producers or primary consumers in the food pyramic.
Zooplankton is a term used Tor o heterogenous, multi-phyletic imualri
Laxonomic communily ol protozoa tamocha of hasic biology!l, enidaria
fremember yvour hydraly, rotifers, larval molluse s, Cladocera twater leas)
copepods,  ostracods,  larval decapodal rayhishes!),  Larval  insects,
spiders, fish cpgs & iy and sometimes, inshallow water bodies,
“adventitions" bottom-living  animals suspended  temporarily Iy
turbulence. Zooplankion serves soveral fundtions:

First, they are 1ools in answering: biogeographic & palacoclimatic
questions (Dumont 1978, 197495,

Scecondly, zooplankton and their primary producer associates, 1he
phytoplankton community arc important in fish production of hotl
lemperate and tropical lacustrine systems. The volume of literature on
tood and feeding habits of fish is large and for reason which are valiclly
those ol basic coological lfi1(!t'|'.‘w[£ll1f“?"l}_',, conlinue to increase above
other aspects of fisheries ecology. Lauzanne | 1988] is certainly one of the
most concise reviews lor African fishes in this respect with about 250
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roferences out of the numerous pile ol literature. Oul of the seventeen
familics of importance in the fisherios vield of African freshwaters, only
four can as yol be regarded as non-zooplankliphagous. | he others teed
on the planktonic fauna cither as young, adults or throughout then
immediate  post-alevin . stages - or - al loast, have some  important
representatives that show this Tood habit. 1o emphasize this point, the
familics are listed as Tollows: € yleoplossidae,  the only - spedies
Ieterotis/Clupisidus niloticus | hrenhera, 1827, Mormyridac [P limvris,
Petrocephadus, Briconmyrus; the amall-sized species, Clupeidae, the
Alrican sadines ol Lake  Tanganyika Slolothrissa  tanganyicae and
Limnothrissa  miodon and other Adnican lacustrine populations ol
Pollonula, Cynothrissa and Sierrathrisea vounge letradontidea, profundal
Characidae of the genus Alestes and young | lyelrocynus, Citharimdae
(specificallyr Citharinus, Cypr micac ivoung and smaller sizedd species,
Bagridae  tyoung, Chrysic hihys  and  Auchenoglanish, - Mo lokacdae
{Brachysyndonitis Datensoda and  THemsynodontis membranac e
Cyprinodontidae tsome 7oc pplankti vorousi, Centrop midacithe pelagi
larval {orms] and the Cichlidace fmanyi. [ the numerous estiarices ol
Alrica and the world in general, the Mugildace and the West Adrcan
brackishwater sadine,  Tthmalosa dimbriataare cosenlially
planktophagous. The qocking of Take Kiva in Fast Africa by the Toke
langanyika sardine between LO58 and 1960 was aimed at exploiting the
then rich/high zooplanktobiomass ol Fake kv and converting the latter
1o ichthybiomass cotimated 10 massive annual production of 15,300
meolric tons [Dumont, 198610 This project though logical and eventually
ccologically mis-directed as Dumont (1986] showed, proves the hope
that may lic in the rooplankton surveys ol waters for fish protem
production in Alrican lakes and the huee oodplains of many rivers. I i
therefore difficull 1o appreciale any potential fisheries production
FOSOUTCes surveys, managemaent and utilization (Hl‘l('(‘i)illil]i/illitm‘-. Ol
tropical African reservoirs, natural lakes and Hoodplain }_)(m(!s wilthoul a
detailed  taxonomy, ccology and  population dynamics of the
zooplankton community. Apart from wild fisheries management as
surmised above in relation to plankton fatna, a lot ol aquaculture of fish
and other aquatic loods, especially atthe larval rearing stages, all, rely on
zooplankton for feeding |Hogendoon, &Vismans, 1980 Brown & Gatzel,
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1979, Careen et al, 1976, Hetcht, - . Richter & van den Hurk, 1982
nd in the sustenance of the fish aquarium industry, not to mention the
lamage by the parasitic groups [Kabata, 1978, Tryer, 1956, 1960, 1965,

e !

the third and probably the most demanding imperative for planktonic
copepod study in tropical Africa and Asiais in their role as vectors in the
cpidemiology and distibution of the high morbidity discase dracontiasis
caused by the nematode, the guineaworm [Dracunculus medinensis
Fnnacus, 1758 This discase is contacted by drinking natural surface
walors wilhy inlected opepods The records, cpidemiology and vecton
ceology of this discase in West Alrican countries can he found in the
worls ol Onabamiro 1950, 19451, 19524, 19520, 1952¢, 1954, 19506,
P in southwestern Nigeria, Kale [1977], Abolarin [1981) and
Abolarm 198 1] and Abenyr & Bricoer [198 3] also in southwestern
Nigeria, "\(|f‘k|)ll|{) Joho [ 1983 and Edunghola [198 3] in the western
edec ol contral N| sorta ancd Nwostr, Hesulike & Anya [1982] and Udonsi

"a9a7, 79881 inlEdsL. [heetles Afrcan coutitrios for which dracontiasis
has }n':’n repe >r(( dare logo [Amoussonga, 19601, Ghana [Burgis, 1981,
Belcher et Lal I‘)Z Lyons, 1972, 1973, Scou, 1060], Burkina laso
Hemonte llerie, 1972, Steib, 1985, Republic of Niger. Before this long lisi
creates the impression ol a West Alrican endemic discase out of
dracontiasis, there are Asian cases which have been covered by Moorthy
1938, .'\'-‘umlthy & Swedel 19300, 19360, 1938] and | incdberg [1935

14950, 190 Hor Iran.

the plankton fauna of Nigeria is the subject of a review by Jeje (1987,
1968, 1989 Jeje and Ternando (19877 and Nwadiaro (2007). Those
could he referred 1o for more inlormation. Irrespective of the depth of
the stucly, there is information on the 7 oplankton of anly 32 biotopes.
The review by Nwadiaro (20071 gives tables listing the known and valid
species of larval insects, free h\-m_s; and parasitic copepods, Cladocera,
Ostracoda, Protoza and Rotilera of Nigerian waters, 80 Copepod
species are so far known, Hu‘y consist of 13 Calanoid species of cither
Thermodiaptomus or  lropodiaptomus, 56 Cryplococyclops) and 8
Harpacticoida. These taxa originate from studies on 14 biolopes but
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Plates 14-18: Plankionic i fzoepdanktor 004 15, 160 and macrophiytic aguatic plants
(NS FBAUK) T979
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more intensively on the River Sokoto (Groen, 1962), southermn basin of
Lake Chad {Robinson & Robinson, 19711, Oguta Lake (Maas ot al, 1992)
and small water bodies in and around Ihadan in connection with the
gumcaworm disease (dracontiasis) by the works of Onabamiro (op.cil.).

76 Cadocera species are known from only 14 waler bodies. These are
drawn from  Sididae, Daphnidac, Moinidae, Podonidae,
Macrothricidae, Chydoridae and Bosminidae, Chydoridare, are the
mosl diverse with 3, 2 and 12 species respectively. Most of the biotope
specitic data derive from the studies on River Sokoto (Green 1962).
Asejire (Lgborge, 19811 coastal Western: Nigerian rivers {tgborge &
Onwudinio 1994) and Oguta and its associated Hoodplain lakes and
smaller freshwatoen biotopes (Dumont ot al, 1996) New Chydorid
records- Oxyurella tenuicaudis, Alona mtermedia, AL costala and A,
monacantha emerged for Nigeria from the Oputa Lake associated

shuches.

Perhaps, it s in the Rotifera that the highest diversity ol the Nigerian
sooplankton canbe seen, with 250 species drawn from only 10 biotopes
especially 1ake Kainji (Donner & Adeniji, 19771, River Sokoto (Green,
1960}, Oguta L ake and some Hoodplain lakes in the upper section of the
lower Niger delta (Segers etal, 1993, Inthe latter group ol biotopes, 207
oul of the 250 species were recorded with 14 illl:).‘.liy [ ccane species)
new to science (Segers 19930 The studies produced the two rotifer
species richest lakes in the worlel-Jakes € deuta and Lyi-EHi (Dumont, et al
1996

With regards o the other associated animals  Ostracoda, planktonic
nsects and freshwalter spiders (Arachnidae), there s very little work
known in the literature cither on the Laxonomy or ccology. There is
reference 1o Ostracoda for only 6 freshwater systems Yola area of River
Benue (Brady 1910), Sokoto River (Green, 1962), Lake Kainji (Bidwell &
Clarke 19771, Lake Opi {Hare & Carter 19871 and Wikki Warm Spring
Victor, 1987,

For the insect larvae (e.g. the glassworms Chaoboridae), the taxa in the

plankton are known for only Lake Kanjj, Opi, and Ogula. For the
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Arachnidac only 1ake Kainji has been reported on with only two laxa.
[able 10 lists the Ostracoda, Chaoborid and Arachnidae so for re orded
in Nigerian freshwater plankton communitic:s,

the  protozoan  component often resardded  asadventitions and
temporatily suspended into the plankton, have Leen studied trom only
two systems Rivers Oshun (Lghorge 1974, Soloto (Green, 1960,
1962a,b, | (olden and Green 19601

Work on the ccology, lile history strategies, seasonality and secondary
production ol rooplankters are few. The waork of Clarke (19781 on the
loodd of adult copepodain Fake Kamy i probably the 1 Followeed by that
of DeClerck, ot al (20095 on the calanoid copepod crustacean
sooplankton in Ogata Take. hese are probably the only of such sludies
for Nigeran walers, Scasonality in the aboundance anel dhistnbution ol
sooplanklon as o communily or for il Loy Lasa, hos been studied by
Loborge (1974, 1981, 1987} for River € i, Lake Asepire and Warm
River respectively, Holden & Green (19600 in River Sokoto, Imevbore
(19671 in Heyele resersvon and Khan & Tpke (19841 i Jos Plateat
reservoir, In all, hydrological factor feading 1o a rainy dilution or Hood s
Jhown 1o reduce the density ol the plankton. As faras s Tecturet
presently knows, (the only production estimates wo far made is that by
DyeClork (1991 for the calanoid copepod, Trope iiaptomus Lateralis of
L ake Oputa, Biomass were estimatod ta vary hom 16710 1,46 ug/litre
with the productivitios of 2134 and 10 LoOugitre/day tor ramy and dry

soasons respectively,
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TABLE 10: Rhizopod Protozoa |testaceal and minor organisms in the
zooplankton of Nigerian inland waters from only 14 biotopes
Nuwadiaro, 2007)
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5.3.5 Macroinvertebrates (Plates 28 31 Figs. 4): As the tenm implies,
are macroscopic animals without backhone, living mostly attached either
on aqualic bottom substrata ¢ Hpelic, episammic epiphviic muddy,
sandy plant and bottom sodiment suraces, The composition ranges [tony
SPONGEs, Vanous e larvac tmost prominently the maylly nymph,

Povilla adjustar, annelid wors crabn shimps, siail - related animals
imolliscar, ete. This community of organisins constitute iood lor hottam
foeding fish bagrid cathshes, promiment arnivores elo. Thas, o holisti
management ob walers regeires database therefrom. Apart from this,
macrobenthic fauna are crtically invaluable Lools Tar aguatic pollution
hio monitoring  via  various  quanilabive indices (0 lellawell, 19781
Inlormation on the benthic macromyetiehrates ol Nigerian freshwaters
appears imited only to Rivers Nppobi mn the southwest Victor &€ Jubierhu
O, 198G, Victor & Di Lo, TS, Rives Sombreiro i the sonth casl
iNwadiaro 1984, Lake Kamyp tl Lidted 1977 Bidwell 1979, Bidwell &
Clarke, 1977, Cyn Iakee i the o il of sonttheast O Tares & Carled
19656, 1087, Hare & Olisedu, 1987

In the R 1kpoba, bo taxa were re ordecd The Chironomid larvae, Bactid
mayfly nymphs and Naidicl oligochactes constituted 34%, 2.8 and
26 2% of the 9,006 individual orgamsme recovered from the henthos,
The other composite Laxa ol Diptera mcluded  Ceratopogonidac,
I‘my})::flid.u-, Fmpicdac, Anthomyidae and Simulidae. There were othe
maytly nymphs s I oas the Tricorythidae, Ivplmphl!vl=iici.1(>, Cacnidac,
and L edyuonridace. € Whers included Clocoptera, Odonata, Hemipterd,
Decapoda and tibilicid oligachactes The Taxa richness indes i3,
Shanon Wienner Diversity index (11 and the Bveness index (11 ol these
henthic communitics showoed wide, monthiy iluctuations. The diversity
was low due to intense agricultural land use and its physical control
slatus. Lake Opi benthos was dominated by dipteran insedt Larvace
Chaoborus, Chironomus, Procladius, and Tanypus in the micd-lake
arca, and a near shore community ol some Chironomids
[ phemeroptera, ( ydonata, 1Hydracharina and ¢ Nigochactes. Seasonal
variation in the density ancl hiomass dry weight of the major composites
Chaoborus and Chironomus insccl larvac were given. The fatuations

were approximately e rsely related to seasonal changes iwater lowel,
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Hare & Carter (10660 described the vertical migration pattermns ol

Chaaborus species showine the larval mieration to the surface water al
5 H

nioht and their sithin bottom residend e of the burrowineg maylly, Povilla
5 g )

adusta with respect of the sabstrate relations,

Bidwell and Clarke 119771 i another comprehensive work on the
boenthic fauna of a Nigerian infand water resulting in a checklist (Bidhell
& Clarke, 1977y and the associated list of molluses (Halstead, 19770
Khan & Fjike (19841 subsequently gave preliminary notes on the benthi
faunal commumitics ol reservoirs in the central plateau region ost ol
Nigcria showing the relative paucity of these vis-a-vis Take Kainji The
work by Nwadiaro 119801 on - the River Sombreiro in southeastern
Nigeria is a catalogue ol the macroimvertebrate taxa along the fresh o

brackish water spectia o the river, wilh no quantitalive assessment on
the fauna. Knowledgee of the data on benthic habital of Nigeria's waters s
limited in volume ad biotope spread even when the coastal Tagoons aie

considerod.

Plate 28-37- Clacion cran sooplankion (280, teeshwater sl 1205 caddisihe Larvac encased
i3 and an adnl et ol sguadie lacval enorph 81 Liken oo FBA (LK) T979
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5.3.6. Finfish, shellfish and fisheries: [hese are the main plank,
endpoint of the Lask before us today production of food from lindil

shellfishes, odibie aquatic plant< and amimals, either throogh relan
wildlife natural aquatic resources management or aquaculture. Which
ol these would give s the neceded quantum ol Tish for our over 110
million Nigerians? How do we realize this and combat the elobal tood
(hshh crises iFwe have no database to plan and execute the lisheries
fi!‘\-'{‘ll)f!r]'h'rIH Flowe many ol our tomerons lolie systems lrvers,

streams, ele and lentic water hodhes fponds, nataral, non-floodplain,
Hoodplain lakes and man made reservorrd do we have any, current and
subsisting fish database sensu lato or planning. These reprosent my
worries. Possibly due lo theireconomic importance and age long history
ol exploitation,  fish - and isheries conditute a popular area ol
hmnological stodices i Nivera, and so have heen rather extensively
published. Teboree (19931 gave a sucomat taxonomic history i this
regard. In the colomal penod, the vt docament with an overview of
fish and fisheries of Nigerias treshwaters was published by Welnan
(T918) with Laxa most of whose names are now obsolete. Apart from
Welman's (19481 work, na countiy wide work exists on - the
tchthyolaunal compaosition. Some regional checklists are however,
availableIn-the northern region, and because of the stratogic
importance of the River Niger and its tributaries Rivers Benue & Sokoto,
carlieraccount on fish and lisheries emerped rom Holden (19631, Reed
elal (1964), Reid & Sydenhanm (19797,

Lor the contral region of Nigetia, chocklists are available from Towe
McConnell (1965, 19723, Tewis (1974 a,bi, Lelek (1973, 1975  on the R
Niger & Kainji dam area and Arawomo (19873 for the Federal Capital
lerritory. In- the southwestern zone, comparable data come lrom
Sydenham (1975, 1976, 19771 for the Rivers Ogun / Oshun drainage
basin, while the midwestern region is covered by Victor & Tetteh 11988,
Victor & Maltthew (19891, Victor & Fufeyin 11993 and Viclor & Meye
(1994) in and around Benm (kpoba Rivert and Odum (1995) for River
Fthiope and Ogheibu & Treunara (20021 OF the southeastern zone
generally, ichthyfaunistic database comes from Orji & Akobuche (1989;
Orji & Onycejiaka (19907 and Nwadiaro & Okercke (19931 on River
Otamiri, Nwadiaro 119840 on the coastal River Sombreiro Nyweadiaro



(1989, 2006) on Lake Ogula and associated floodplain lakes. Perhaps,
the most comprehensive work an fish faunal composition is that on the
Cross River drainage bhasin by Teugels et al (1992), of comparable
quantity of data with that of Rewd & Sydenham (19790 on R Benue. A
recent bibliographic analvsis ol tinlish and tisherios research in Nigeria
hy Nwadiaro (20091 imvolving over 139 works aelod, shows all there
is in the literature, 1o shows only aboul 80 water bodies stuched (lable
1) The publication tolal shews - favour of the southeastern zone
fapprox. 52%) while the notherm and southeastern zones have aboul
24% ol the data cach Corlamly, the take-ofl of a Lertiary mstitution
(University ol Ibadaniin 1918 s the reason, Tollowing the southwesten,
is the River Niger i the kaingi Fake area in terms of the intensaty of dala
sotaracquined, numbers ol biotopes and tasonomic units studhed.

Mosl disheartedly s that only a e of the fish that are of freshwater Tin
lisheries importance i Nigera have usable: biological database fon
planning and management tor moreased and sustamnable production
These are the tlapines (Cichhidaer, sardines (Clupeidael, elephant
snouts,  (Mormynidacs,  tigeriishes (Characidael,  moontishes
(Citharinidac) and  the  “whiskered " fsiluroid/catfishes  (Bagridae,
Schilbeidae, Clarndae, Mochokidacr; only 9 out ol 35 Tamilies o
fishieries stocke.

There is the need therelore To scratinize, evaluate, revise and update
these  inmventories so as too calvanise them inlo one Nigerian
ichthyolaunal checklist in the way that Reed et al (19671 did tor
Northern Nigeria, Daget et al 119861 gave an Alrican freshwater lish
checklist with seventy one fanulies, broadly including estuarine species
which do move inland to reshwaters for one reasons or the other When
malched against the Nigerian ichthyofauna as now known, about 50 o
Daget et al's (19867 enlisted flamilies, are represented. The fres

waler
data other than taxonomic calalogues are usually directed 1o groups
selected from a community and have been tabulated in Table 11010 0s
discermble from this table that Lake Kainji and its vicinity (e Kainji area

ol River Niger) have been the most studied, involving 27 (39%0 oul of the
total (7O) entrics made. The other systems that follow tin the arder of the
intensity of fish related investigations) are the southwestem: lagoons,
Ogun/Oshun River and Sokoto. On the other hand, Siluroid fishers
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especially Bagnidae and Schilbeidac: and Cichlidae have received
more atlention by researchers on Nigerian tishes than any other grougs

ol lishes.

Population dynamics of lishable stocks and documentation on lish

landings, catch data and tisheries reealations are absent database. These

vive the impression of little or no routine hsheries documentation work
[or Nigeria's inland waters. Inomost ol the waters no lishing regulabion:

areenforced and no Landime records are e

Shell fisheries unlike timhsheries s concerned with the explottation ol
other aquatic animal Tood resowrces Shellieh comprises lobster,
shrimps and prawns, troe crabs, stomatopods all ol Crustacea group,
qHIIll'lihhl‘H, hfllli(i‘., Bl I[J[rll'\r-*. Bl |u‘|:'[ \-"1mf|'\, E'|.1|ll‘-_, onslons,

siails tunivalves, conches, whelksy iMollusea sronpi, turtles, crocodiles,

Ahicators (Schneider, 199010 Al these are well represented in estuarnne,
mehore and ollshore S manme shellfmhenes stoc ke In the iland waters,
only the snails & bivalve mollnes and decapods shimmps and crabs are
represented. Nigeria's infand water shellisherios datacis very imited in
Lermes of the biology and stock datas Poswell 119820 made o checklist ol
the shrimps of economic impaortance in the Nieer delta while biological
studhies have heen conducted only on lew species Macrobrachium

sppin Lagos lagoon iMarioghae, 19827, M. felicinum in a southeastenm
river thyvang 19841 and Desmocaris (Powell, 19777, Freshwater shrimp |
tisheries database is virtually non-existent i Nigeria, The marine
craylish fishery in 1980/84 constituted about 26% ol the marie fish
landings with over 10000 active fishermen in Cross River State (Nsentip,
1985, A ot of the research attempls and stachies in the aguacualture
sector are published i technical reports of research institutes and these
are nol casily available. On the hand, due to access to near and olfshore
trawler /artisanal fishermen cateh landings, there are possibly more and
belter organized data in the estuarine coastal marine fisheries subsector
in Nigeria, Not surprisingly, information is available for some shelllish
species e.g. those on the bivalve, Egeria, radiata in the lower Cros
River (Etim 1990, 1993, 1996; Etim & Akpan 1997; Etim et al 19917,
Etim & Brey 1994; Eim et al, 1997 and Ttim & Umoh 7990 and of
another Galatea paradoxa iH1im & [nyennihi, 19908 all in the Cross
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Riverlower reaches.

Considering the enormous suiface area and numbers of  disc rete
identitiable units of our aquati biolopes utilizable Tor Tisheries
exploitation and production, there s lintle or no data base.
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5.4 Pollution, eutrophication and related aquatic ecosystem
perturbations: The increase m the population of Nigeria over the Lo
three decades (now over 140 million by the 2006 census) has
expectedly put some stress on the infand water resources of the country:
L his has heen effected through the totality of economic activities within
the various drainage basinsdisposal of domestic sewage and garbage,
disposal of non-oil industrial effluents, use of agricultural chemicals,
spillages of oil & effluents from petroleam industry activities.

From Nigeria's |J(‘[r'(!|t'lil!1 il1(|l|‘_-.~“_\=’ aclivitios  seismic, (‘,\|Jf(}r"1[it1f‘|.

drilling, exploitation/production, distribution, refinery  and
petrochemical (downstream sectorsi, these appear the main causes ol
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the pollution. They are mostly accidental given the onliol by regulatory
agencies or statutes. Road and bridge construchion activities are no
lesser culprits as the dredae spoils rom: canalizalion jor waterways
development. All these cause loss of biodiversity, depletion of fish and
ishorios stocks of our inland waters via their physical & chemical
Hnpacts sensa lalo): buildvp of hydiocarbons heavy metals, aciclity &
acichraid, heat-output, deforestation, siltation, ¢y le ol solar rradiation,
el Special mention: must be made here ol the blockade ol the
numerons interconnedting crecks betwoeen the loodplam lakes and the
main river Channels (Rivers Nieer & Orashil by operating oil companies
shell, Agip, Chevion, Addaxi as they constrach aceess roads 1o their ol
wells and other facilitios. These are done with orwithout cognizance ol
the TIAACENo.L 86 of 1992, with orwithout adegate sizes and numbers

of culverts to £ allos waten Homwe,

Apart rom pollution per se, natural processes ol aging ob ou lakes and
vers teatrophicationd s another issue o contend with o inland
waler data base acquisition. My dear audience, the case ol the Tl
order stream, Rivers Nworic/Otamiar in Owernt, Tmo Stale which Chiel
iSin Godson Teedi Ohakimled Tmo State Government is dealing with
now, 1 quick instance for us. The question i the context ol this lecture
whal baseline data do we have or can access today on the
pollution/cutrophication and related perturbations ol our mland water
tor planning and fisheries management strategization” virtually none.

I the answer just given, 1 am nol unaware ol the numerous related
basclne ecological environmental data in the very many FHA & PIA/TA
slatutory reports made by various oil companies in o country 1o the
Federal Ministry of Environment. Very unfortunately, these are “secre !
unavailable database, that are never published for scientific literature.

The activitiesfprojects ol the numerous government
asenciesistakeholders on this issue are mostly unavailable, possibly
usable database. Such agencies are the Tederal Ministry of Environment,
Federal Ministry ol .-\gri('l_lilnn-, Water Resources & Rural I)v\;‘(_l|()pm(‘nl,
Federal Ministry of Transport (National inland Water Ways Authorily
INIWA  Lokoja), NIOMR, NIFER, the cleven River Basin & Rural
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Development - Authorities, NOSRA, DPR, Stale Ministries of
Agriculturedl nvironment/l cology/lisheries, Natural Resources
Conservation Council, ete to mention just those that this leaturer quickly
romembers. Whal of the defunct OMPADECNDDC and the state's Ol
Producing Arcas Development Commissions HSOPADEC OF Imo Stale,
DESOPADEC of Delta State, OSOPADEC ol ( nddo Stater?. What ol the
possible data rom the numerous associated scientific depanments and
roscarch institutes of Nigerials 95 accredited universities andl several
monoand polytechnics/colleges ol cducation. Also 1o be queried is the
deerce of success mthe entorcement ol the provisions of varnous related

slalules i our country.

Agricultural Act Cap 12 1TEN 1990

I ndangered Species At Cap TO8TTN 1990

I nvironmental Impact Assessiment Act N, 86.ol 1992
Naltral Resources Conservalion Coune A Cap 286, 1 N
[0}

River Basing Development Authorities Act, Cap 396, 1IN
1990)

wildlife/Animals Preservation Act, Cap. 132, | N 99

Various lisheries bye Taws

6.0 CONCLUSIONS AND RECOMMENDATIONS

Mr Chairman Sir, the Vice Chancellon and revered audience, 1 am

landing, perhaps with bombshells on the arca T am professing and the

ane Lam committed to continue working and professing on as follows:

I A comprehensivesholistic database is virtually unavailable for all
the inland waters of Nigeria for fisheries production planning &
management.

i Most of the information on Nigeria's lentic systemis, N one way
or the other, associated with Kainji and its environs. Oul ol
about 116 natural non-floodplain lakes, 800 floodplain lakes,
208 man-made lakes and reservoirs, data of some sort are
available only from Oguta, Opi, Oeclube, Tiga, Asejire, Heiyele,
| amingo and liberty reservorr Kainji and Lake Chacl.
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The lotic systems are also very little studicd. There s little
information for many of the river basing and the little there
15, pertain o the rivers Niger at Kaingi, Ogun, Oshun,
sokoto, Cross River, Orunro, Owena, Ohoo, Sombreiro,
and New Calabar. Not much is known of the Lower Niger
beyond the Kaingi L ake Area.

he present state knowledee of the freshwater Tauna other
than the zooplankton and fish, is very poor. Not much s
known of the protozoa, Ostracoda, Anostraca, Notostraca,
Conchostrata and Spinicaudata. The same situation exists
lor the macrophytes and periphytic algae

Not much attention has been given 1o the physical and
chemical featares of the surlace sediments, taxonomy and
ceology o the benthic fauna, trophic dyvnamics, andd
production ol the  phytoplankion, saoplankton,
macrohenthos and tish.

There is little or no published fish stock assessment or stock
mprovement plan for any of the rivers and fakes s the
relevant agencies hardly have any routine fisheries
programmes and associated data acquisitions,

here is far more than adequate number of institutions in
Nigeria to generale the needed data which are far below
expected due to the abysmally low level of funding for any
sustained work.

There is need for some mstitutional reorganization in order
Lo create relevant data ac quisition centres in the country, in
line with the present geopolitical structure in Nigeria-
l‘lr;rll‘nwvstt'rn, northe cnlral, northeastern, s‘{:n[hwva[('rn,
south-south and southeastern zones. These should  be
alfiliated with the universities. The research institutes at
Kainji and Maiduguri could be dissolved and their activitios
subsumed in the new zonal fisherics contres. Rescarch
outpul from universitios is higher than those of research
institute because of the availability in the University of
students, who in the process of acquiring expertise during
training, provide casier and readily uscable field and
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laboratory manpower for a holistic multidisciplinary mland
water database acquisition. The zonal Tishernies rescar h
coentres could be set up for the major basins in the way River
Basin Development - Authorities are, presently.  Then
mandate should be to cover the mband swaters in their basine
ol jurisdiction via ageressive, holistic multidisciplinary an
strctly quantitative data acquisition: projects. Gaven the
multi faceted nature ol hishenes science,  the
interconnectivity of the food  chamdenerpy flow from
detitus primary |1r'{)(|ll( ers, through secondary producers |
primary consumers o the teriary level dish ine luded here)
is another option.

Fhere is o grave problem in Nigeria as i mont developing
countries, with the dissemination of research imdimgs. Mol
journals inowhich Nigerian data e published are nevern
available locally and cven the authors olten cannot cire tlate
then publications by themselves to then colleagues, within
Niperia. The centres as proposed can actas a repository ol
all the relevant hydrobiological publications o jourals
cspecially those with Nigerian mtonnation,

There are a number ol ccological baseline, post impact
ansessient and environmental impact studics executed by
the various oil companies (Shell, Mobil, Agip, ( hevron,
As
Lower Niger Delta. These, like most undergraduate andl

Hand, ctod with very usetul inland water database on the

praduate students thesis, are o ked up i bookshelves.
Liforts should be made to persuade the companies 1o assist
scientitic intormation dissemination by publishing these
reports after appropriate reviews and editing,

Funding agencies for fisheries projects must predicate grants
on comprehensive inter-disciplinary, - collaborative
proposals that are tied 1o specitic wates bodies i a
drainage/calchment focus 15 oo wide  Tor invaluable
intensive coverage. Good examples ol such projects are:
The Rio Doce Valley Drainage basin aquatic project in the
River Amazon mega calchmentin South America

£2




Xl

Ihe River Niger associated Kainji 1 ake Rescarch Project in
Nigeria between 1965 and 1970,

Ihe European Union sponsored project litled “Hoodplain
lake database and management of the | ower Niger Delta
executed from 1990 to 1996, This was executed by three
ELL - countries & Nigeria led by Prob Henri | Dumont
iRijksuniversiteit — Ghent, Beleiumi, Prols. Maria-Rose
Miracle &  Fduwardo Vicente ol the  University ol
Valenciennes, Spaing, Protessor Athena Feonomou Amilli
ol the University of Athens, Greece and this inaugural
lecturer (how Professor Chukwuemekanim S, Nwadiaro,
then at the University of Port | larcourt) respectively,

the moribund TUTO  centre for waler  resources
management had a mandate and mission similar 1o what
this lecturer is advocating

Linally,  Sir, permit me 1o add o rather “bizarre”
recommendation which may could jolt the minds of the
Chairman {our Vice Chancellor, his management team and
our University Orator/Director of Academic Planning &
Development (Professor MLOLE L Iwuala), This concerns the
present name ol our Department ol Fisheries &
Aquaculture, | sugeest, with utmosl respect thal a very
serious consideration be given 1o changing the name 1o
"Department of Fisheries & Aquatic Sciences Technology”
(FAST) or “Department of Fisheries & Aquatic Resources
Management” (FARM). This humble suggestion is in line
with what I have tried 10 review or say in this lecture - a
holistic aqualic resources database approach. The Rivers
State University of Science & Technology (RSUST), Port
Harcourt had to do a similar renaming of ils erstwhile
Department of Fisheries. It was guided by a thought along
the lines | have so far shared with you. Moreover, Tisheries &
Aquaculture is like the two sides of the same coin, a kind of
tautological nomenclature.
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M. Chairman, the Vice Chancellor Sir, members 01 the high table, dear
fellow academics, my Lords Spiritual & temporal, {ellow students,
rovered audience, ladies and g(_"l“lﬂ(_‘ml_‘n of the Press, 1 rest my case {oy
se known that without a datapo )|

now. But before | bow out here, let it
an be

as | preach, no meaningful inland water fisherics development «

attained. H'mnk‘ynudn(l(]()(lhlt_".s.
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