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Celives of the study is 1o identify the ecological potentials ol the lake anca und o 

C veopil GIS dalabase as a ool for the management of fisheriIes in Shiroro lake by 

nCgrainE physico-chemical data with (Gicographic Information System (GIS) and Remote 

Es i lool for identifying and cstimating polential arcas of the lake for aquaculture 

levelopment. 
Materials and Methods 

rr itkc wilh surlace area of 31.200Ha and mean depth of 22.4m (Sado et. al, 1985) is 

e sccond largest man-made lake in Nigeria and is expccted to provide avourable 

Conditions for large scale lish production and aquaculture devclopment (ig.). 

' 

AKaduna R M 

Fig.1:A Map Showing Shirowo Reservoir and S.nuplin: Statinons 

The data used for this study were obtained fronm Iwo ses. prinary nd secondary data. 
The primary data (directly sensed data) were generaled through licld surveys on the 

production functions which control the aqualic env ironen1. using a digital camera. global 
positioning system, the water itself, fish in it. and lishing vesels 

The secondary data souree which was an organised primary tata were sourced from muli- 

spectral band satellite image and topographic map. GIS soliware uscd was Areview GIS for 

Windows (version 3.2a) and ldrisi. The remote sensing image analysis was pertornied using 
the co-ordinates on topographic sheet 164 of 1967 al a scale 1:50,000 and 1:250.0O0. This 

was acquired from Niger State Ministry of Lands and Survey. Minna. Those from Gobal 

Positioning system (GPS). and aid for identifying area on satellite image were obtained from 
National Space Rescarch Development Agency (NASRDA) Abuja. which is Nigeria Sat 
image of 2003. CGeo-referencing was carried out using ldrisi software. masked and exported 
to Areview for digitisation. This was then buill into geo-spatial data for query and result. 
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Result 

rera lor suitability of Shiroro lake for aquaculture and lisheries werc bascd on thirteen 

PuysiCo-chemical 
parameters 

with suitable ranges 
and rating for fish yield. The 

nterprelalions of suitability classes for cach parameter 
were 

classilied on a scale ol their 

idcal ranges (Table 1). 

Table : The ldeal Ranges and Standards of physico-chemical 
parameters for aquacullure an 

isheries production by various Authors 

PARAMETERS 

IDEAL RANGES 
SOURCES 

20-25 C Duprce and Huner 1984 

Temperature 
Hydrogen ions concentration pH 
Dissolve oxygen (Do) 

Alkalinity 
Hardncss Phosphate-phosphorous (PO4-P) 

Nitrate-nitrogen (N01-N) 

Turbidity 

6.5-9.0 
Ettis 19399 

Beadle 1981 

2-15mg/L 
20-200mg/L 
20-300mg/L 

3.2-630mg/L 
9.6-49mg/L 
8.0-320 J.1T.U 

Baird et al 1998 

Chakrof 1978 

Beadle 1981 

Beadle 1981 

Henri 1992 

1.0-108.5cm
APHA 1992 

Transparency 

Total Dissolve Solid (TDS) 

Conductivity 

APHA 1992 

5-40mg/L 
20-1600uhos/cm Boyd and frobish 1990 

APHA 1992 

BOD 
60-120mgL 
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WATER 
TEMPERATURE 

SUITABILITY 
MAP 

Lged 

O.&04 IKilommeters 

Fig.: The Water Temperature suitability map 

Hydrogen lon Concentrations (pH) 

The resull of the logc query performed on Hydrogen ion (pH) based on numeric valucs less 

than 6 is classified as unsuitable for fish production. This shows that station I. I. l and V 

Were unsuitable while station IV was found to be highly suitable, hence all the ranges 

obtained from the data on the lake fall within the ideal range of 6.5-9.5. (Fig. 2). 

PH SUITABILITY MAP 

Legend 

lometer s 

Fig. 2: The pH suitability map showing station IV as suitable 

Dissolved Oxygen (DO) 

For Dissolve Oxygen (DO). logic query was performed and areas greater than 15 were 

defined as poor area lor fish to thrive very well. The result had showed that stations I and 111 

were ideally suitable with range values of 1.7-8.3mg/l and 2.6-18.3mg/ respectively, while 

station I1. IV, and V were not suitable; although all the ranges agreed with the recommended 

range of 2-15mg/l as classilicd by Beadle (1984). 
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THE DISsoLVFD 
oXYGEN (DO) SUITABILITTY MAP 

Legend 

7G Ffonefer 

lig.3: The DO suitability map showing station I and Il as suitable 

Turbidity 

Og query perforned based on turbidity range of value less than 8.0mg/l and grcater than 

ng/l depict station Il as unsuitable for fish production (Fig.4). Whilc others stat ions are 

suiahle. "Though. all the valucs fall within idcal range values of 8-320mg/. 

THE DTURBIDITY 
SUITABILITY MAP 

Leyen 

0.002 
O04IJlometeis 

Fig. 4: The Turbidity suitability map showing station ll as Unsuitable 

Hardness 

In respect of the suitability of the water lor lish growth value less than 20mg/l or greater than 

3000mg/l is considered unsuitable for lish (Fig. 5). The analysis showed that station I is 

highly suitlable while others unsuitable. 
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WATER HARDNESS SUITABILITY MAP 

GCoTlometerre 

Wiler hardness ap showing station Il as the arca suilable lor iishe 

4.1.7 Conductivity 

ne ucal range of value for potential fish vicld based on waler conductivity iS valuc eSS" (nan 
case on this ideal range. the result shows that stations I. I1. IV and V are all 
suitable for fish while II was found to be less suitable (Fig. 6). 

cONDUCTIVITY suITABILITY MAP 

Legend 

RI . 

. 

9 

0.004 Kilometer s 

Fig. 6: The Conductivity suitability map showing station lll as Unsuitable 

Carbon dioxide (CO,) 

The result of the logc qucry ertorned based on Carbondiooxide (CO,) range values of less 
than 48mg/l consiler as unsulable for fish production revealcd that stations IV and V were 
si:able while stations I. I| anl 11| were unsuitable for lish production (Fig. 7). 
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ARUON IV OXDE SOTARILITY MAP 

, 

i 7:arbon doxde suitablity map showing station IV and V as Suitabk 

TDS, PO,-P. NO-N, BOD, and Transparency 

qucry peuloed of the ollow ing physwo-chemcal parameters, TDS. PO, P. NO 

BODnd Tanspaneney based on thee ueal range: 5 40. 3.2 630). 1) 50. 5t) 120)and 

OCspeclnely show that the entive lake is unsuitable for lish productun. Bekow Id 

p l th query peromcd on Nitrate-Nitrogen showing this iassertkon (Fiy 8) 

NITRATE NITROGEN SUITABILITY MAP 

L 

uelet 

ig. 8: NO-N suitability m.up show ng all station as Unsuitable 

Potential Site for Aquaculture 

Pulng all together. the result of the logic query on database of cach physicn chemical 
parameler was anked as live t5) scores lor suilability iand a zero ( (0) score for unsuitable for 

th statn (table ). Iligler sCore values mdieate more suitable stations lor lish growth. 
.Ne hus. the linl revull depcis that stalon IV aas the most suitable station for aquaculture ppoeThis n lollwed hy llon I as suntaable., oderately suitable cover sMation V. and n IIabl ones sd.lIT ant Il er Tig 9. Iables Jand 4 ). 
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4 aftonai (onerenc, tLMmna. Nov 2006 

i,, m t 1. lu 1ibb )agrced w ith reomumKnicl 1.nge 

si prottnR i ) sAOi 

ki ia tevi the saes knalan and ther tators. Stat won I. charcterird by tts 

l it th tial thephtt w hw h reullcd to ower leinyeratuic. Tls 

.t1)th.t dc elmg on the prtln nature ot ihK Mkc/rein. 

o de"'lene the nn nae suh as ovygen. Thus the higher uhe 

. ha leTIed h thnKTgcd wOody vegelatn. h.ill Cr 

..tc th1 hc sHahht of the tJNn cukl fe S aFetill il 

ei N heh mnghi car Haln walcr mas lo tie fomfheTeHy 

1 it dsny ne oxge to the olutn Though all the ranges Jgecd 

h I u iel anee n2Iimg/l o Beadhe (1984) In gencral. Iowcve. a nuninHim 

it le /19 1973) 

h pi is th.at nl St.itrn lo ablk for frsh pr. xluctkn. This could prohably fe as 

S i homeImmc.a whui abo brought m heaver water veroader! w ith 
tfoe fit h i mTl thl iCnds i iku unemath Though the value ohtacd lor tthe 

s 1.ills well u ithin thc ranges sunabk. th ure ol turhdit y al Stann il s o th 

sb l h uurc. lurbidny uc to phyioplankon is mre devirabc than thew 

.1lt .li Jne lui n he more prodctne bokgkaily than ofl waters Barrd t 1985). pxls 

t l i.di.ii tdie son entr.ton shoukd be mar t the fot:al alkalnity m nut walers 

h jc uill l. i) hae on hardN ecakd that satn IlI ulahle or iesh 
tsuhi b li ol the coeness of the lc io nxuntamous lerran whxh coukt 

ui t watlcm proes ol tlhe bedrock couped with run oll which brought im much 

uhoIos leTal ThIs Imlne with R.nd and Petnceli 1985) oheTVation that 

N salh it ef 1he .ucni rock ol the lake han nd lower icmperature n knaiwn ty nhitk e 

l huduess. 

ineh on cnductty values recorded n all stations dnat ive ot greater prosper ol 

uc gCeaon This conlium the loge query (ig 6) result thal Statuons I. Il I\ 

h e highly able to lish productwn which ugrees wnh Abohweyere (1990) ihat the 

TCl in heicen cnductn ily d estmlle polenal y1cld was pasitne and significant. An 

liiC ln cOntuctn idy esults m proportonal ncTeie n tish yekd. 

ie the t irhhn dile iCO). the koge qucry ikig. 7) resuh. ndieaies Staln IN 

s t.l r h prductn Iy thOuld be t tult of the ite hrat ion of c:aln 

lil k l h w.s broi hy gemie errun niure However. Stalns I. il and Il 

coni n.Ne Decn due to lower lenperature whwh s 

dode Stuling nd Philp ( 1990) indieale that depth 

l cdus liited . hRuse (f979) and Hadriun (1985) unl nreae 

il ue i itn TI| coukl have heen dlue to the shalou and 

ui Wo e'l.hn ol The sil Thetone, the Ogn maler decav prOces uNed up 

d:y11 l ehn'd i :lole sultng lu high carbondoviike nd les 

s 
Stim Il il ul i.iN bee due io hanier waters oer oaded with 
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dl nlex of the logic query 
result which indicates 

NO-N. PO:-P. T DS. BOD and 

nsparee'y 
as unsuitable and could he 

nributable 1o their sources 
Irom iun olt. hom road 

n 1 nWil al Staton V and V submerged woody vegetaton l Silc il and ellucni 

large hom sile I1. sonl ersion and animal nunual from he Statwns IV ant 

'onclusion And Recommendation 

Conchusion 

1e stucdy provides an index for establishing 
lisheries 

database usng Geographic 
lnloration 

tcm d Reote Sensing. The high cfficieney of G.IS 0 analyse complex spal ial data 

Ws also deonstraed by the study. The stations suitability map 
derived lor aquaculture an 

IIsheTes polenial of the Shiroro lake was partly verilicd by licld surveys ianaly ses ol salcltc 

Iges ad published data. The predicted 
slations of the lake suitahle lor aquaculture 

and 

sheries polential would provide room for 
diversification 

lor aquaculure ictivil es n ie 

sludy areca. 

Recommendation 

ICe Siiroro lake has high potentials lor fisheries production. proper planning 
amt 

naigement 
should not be ncglected to ensure 

sustainable 
development. 

The sCcondary 
Use 

o the lake should be initiated in conjunction with the primary use to pronulc 
and unprove 

the capacil) ol the lake. Aquaculural practices such as cage 
cukure could be mmoduce as lhr 

Will not have negative impact on the power gencralion 
activities ot lhe lake :is. once prlc'T ce 

in the Kainj. 
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