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1. Introduction
ble data and a way of prgcessmg
i The advent of

en and remains a problem.
atisonb(:ystems (GIS) and remotg sgnSIng as tools for
planning is now recognized and some of their applications have already

been made. In this study, they have been applied to identify and analyze

some small water bodies in the Minna region, to estimate potential

stocking densities. Fish stocking, as a technical intervention in aquatic

resource systems is quite complex. The growth of fish depgnds on the
number of fish stocked and the number of other fishes present in the pond.
The more fish that are stocked, the higher the yield, provided there is no
competition for food. Stocking density refers to the number of fish that a
pond can hold without exceeding its carrying capacity (Wokoma, 1986). It
can be estimated from a calculation of surface area, in this case the
surface area of each small water body. This could make an important
contribution to the supply of fish in Minna region if properly managed.

Successful planning requires both relia

them. Acquisition h
geographical informa

The aim of the study, therefore
o th : , proposes to develop and use a
CaBrIS c:zta:saset:]o identify and analyze small water bodies in NFI)inna region
predictionseof tilr :urfac_:e area to determine stocking density. With
e fisheries potential and management of smalll water

bodies, fisheries
, managers and com i . .
have access to information mercial operators in Minna region will

(i that will he| X
predicting fi p them to achije
tnow hog 1o health, welfare and productivity. Experi ve goals such as
W much their system y. Experienced farmers will

mana isheri -
ged fisheries (l-_llckley, 1993) There,s:1ake|dplace annually in
: . ould be considerable

Ssociated management
- GIS is concerned with
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As mentioned above, the growth of fish in a water b

on the number of fish stocked and the number of otherof?syhdzfrgggysf
resent. This I8 Fiue to several factors that include density and
competition (Rosario, 1984). The enhancement of small water bodies’
rishery management through the use of new technologies and electronic
instruments such as global positioning system (GPS) units and remote
censing Will bring exploitation closer to the resources’ potential,
benefitting local fisherman in the communities. The technology also
clarifies what methods are feasible methods in these smiall water bodies
and provides a guideline for enhancement and management of fish
production.

2. Study area

Minna, in which this was study was carried out, is the capital of Niger
State, Nigeria (Map 1), since the creation of states in 1976. It is a small
town comprising many villages and wards—such as Chanchaga,
Tundunfulani, Maikunkele, Tunga, Kpakungu, Sango, Minna Township
and Bosso, among others. Because Minna is the capital of Niger State it
is an important political, administrative, commercial and industrial center
(NSEEDS, 2004). It has a land area of about 885 hectares (ha), located
approximately between latitudes 9°35’ north (N) and 9°39'40° N and
longitudes 6°25'26" east (E) and 6°25'26" E. It is situated on a geological
base of undifferentiated basement complex of mainly gneiss and
magnetite. Minna town is widely dispersed along the main spine
spreading from Chanchaga in the south to Bosso in the north, a‘dns_tance
of about 16 kilometers (km). Rivers, lakes, streams and reservoirs in the
area were the small water bodies examined to estimate the fish-stocking

potential of the Minna region.

A ‘small water body' is any significant accumulation of water that

is either man-made (such as reservoirs) or a naturally occurring

geographic feature. The smallest size rangé is a 10—190 km*® cat.chm?nt
area for a river and a 0.5-1 km? area for lakes. NO sizeS are given for

small transitional and coastal waters (REFCOND, 2000).

2.1 Bosso dam

Bosso dam is a man-made dam created in 1914 for tget svunrpsouseplgf
Providing a reservoir of water for the BoSSO Water Boarb gwed figheé

he environment consists of green vegetation and _the otsof the niches
are Cichlidas and Claridae, which are able to eXplolt Mo o its
available in running water. The phytoplankton presence IS @

biological productivity.
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aria dam ) created for the purpose of collecting

pan from various sources. It contains various species of fish able

0 exploit the niches offergd. No fishing ac@ivities were found there

pecause is a known expe.nmeptal/research site for the department of
of the, Federal University of Technology (Plate 2).

is a man-made dam

Plate 2. Picture of Danzaria Dam

2.4 Tungan—-Goro stream

This small water body is located at Tung
identification consisted of a lotic environment. Various species of fishes

and aquatic flora and fauna weré observed, with high biological
productivity that can be related to potential fish production (Plate 3).

a—Goro bridge and at the time of

ure of Gidan Pompom River

plate 3. Pict
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2.5 Gidan—-Mangoro stream

terized by a swift current, 5
' water body was charac @ rock
Igésst:ar\?:gnd a high level of dissolved oxygen. It would be a potentia| ste
for fishing activities and stocking. Various species like Cichlidae Where

found at the time of the visit.

2.6 Barikin Sale stream

isi tit receives its water source f
This is known to be a natural stream bu foim
other linking streams. It is characterized by a_rocky substra_te .and a swift
current. The environment displays a greenish pigment indicating the
presence of phytoplankton. Fish species found were mostly Cichlidae ang

Claridae.
2.7 Chanchaga River

This small water body is a natural environment connected to Tagwai Lake,
the source of its water. Numerous species of fish were found and fishing
activities were apparent.

2.8 Bobby Lake

It was initially proposed to construct a dam on this Lake in the Maitumbi
area but the plan was abandoned. It supports diverse species of fishes,
but fishing activities was not observed at the time of visit.

2.9 Kpakungu stream

Kpakungu stream is an upstream environment characterized by a swift
current, a rocky substrate, a high level of dissolved oxygen and warm

temperatu_re._lts biological environment and features like phytoplankton
presence indicate biological productivity.

2.10 Gidan Pompom River

This river, consistin
qther Water bodijeg
flshes. Its environ
activity—the result
OXxygen, being of y

9 of running water (a lotic environment) with linkage
In the Minna region, supports a varied biodiversity ®
ment was influenced by major and primary biologicd
ant photosynthesis, using carbon dioxide and releasi™
Se to aquatic life—and also good nutrient availability
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3 materials and methods

Differenf methods and sources were used to acquire the data used

ing from digital camera, satellite imagery, GPS r
rangind ports and a number of GIS techniques. eeearch data from

3.1 Experimental design

Ten small water bodies were identified via the LANDSAT imagery of 2005
(Table 1). Subsequently the researchers visited each identified water body

to:
e take GPS coordinates (Table 2),

® take a digital photograph of the water body (e.g. Plate 1); and
® Observe water color, fishing activities and land-use, for ground-truth of

the field work.

Table 1. Ten small water bodies identified in the Minna region from a 2005
LANDSAT image.

Classification

Small water body Location
1. Bosso dam Tundun-Fulani Man-made
2. Tagwai dam Chanchaga Man-made
3. Danzaria dam Gidan-Kwanu Man-made
4. Tunga-Goro stream Tunga-Goro Natural
5. Gidan-Mangoro stream Gidan-Mangoro Natural
6. Barikin Sale Stream Barikin Sale Natural
7. Chanchaga River Chanchaga Natural
8. Bobby Lake Maitum bi Natural
9. Kpakungu Stream Kpakungu Natural
10. Gidan Pompom River Gidan-Pompom Natural

nts of ten small water bodies

Table2. N i i -ordinate poi
orthing and Easting co-or in P = L ANDSAT image.

identified in the Minna region from a 200

émall water body ] Northin:g Easting
1. Bosso dam 2200885 1070671.25
2. Tagwal dam 243699 1056248.6
3. Danzaria dam 2202755 10522136
4. Tunga-Goro Stream 234401 1057149.5
5. Gidan-Mangoro Stream 22630805 10500285
6. Barikin Sale Stream 2288175 106125:::
7. Chanchaga River 233982.3 :Z:‘:Z;
8. BobbyLake 234138 os{als
8. Kpakungu Stream 227944.5 10526295
10. Gidan-Pompom River M
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3.2 Data used

The various data used were:

i map: Topographic sheet 164 of 1967, at 5 S

® f%oéogé%alcffégzsme I\elinna study area. It is the ﬁrs_t edition vau(::'raelz
ffom the' Niger State Ministry of Lands and Surveying, Minna, Niger

o gtgf;'dg’g? Zaéarman Etrex 20_08 simultanequsly provided the horizontg
and vertical geographic coord{nates ofa po./nt. N

® Digital camera images: A Nokia 3.2 mega pixel QIg/tal Z0oom camera was
used to photograph the ten water bodies to facilitate direct comparison
between the photos and the satellite imagery.

® Remote-sensing imagery: Nigeria Sat 1 Image of Nig

er State, acquired
in 2005, covering the Minna region.

3.3 Software used

® [drisi software was used for geo
coordinate system of the map.

® Auto Cad software was used in tracing and carving out the image to
display small water body characteri

stics on the map.
® Arc View 3.2a software was u

-referencing and registering of

sed in processing and integrating
geo-spatial data.
Field data collected with the aig of GPS were input into the
Landsat imag

e to locate the exact small w

digitized to determine theijr surface area.

ater bodies before they were

3.4 Estimating Stocking densities for the ten water bodies
The stocki - _ - ‘ . .
stocki:gc k;%%dg nfs' Ittl]es fSr catfish were estimated using 5 fish m? for high

_© TISh - m* for |ow - iti isa AT (2003 ),
(Table 3) Using these rat stocking densities Yisa, AT (

after the gysf ®s the total stocking capacities were calculated

? ace areas were ¢ e meters
(using the Conversion 1ha onverted from hectares to squar

=10 000m?),
4. Resuylts
The result .
Of fishes trs‘atib(':amed (Table 3)

: . antity
are interpreted on the basis of the quan

an b . pre n _ h

el 10w stogio o o SUPPOIted in each of e small water bodies at 3¢

?anagers ho neesnsmes' This has use for fish farmers and ﬁShe.”us

ew:: ot bodies 0:‘0 d:ter.mi"e the stocking densities for these Va;lg to

9ein ca Culture jp, thej?:a "égion and who may be encourad
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Table 3 suggests good potential for fisherie '
s
anagement of these small water bodies. GIS are useftﬁr?ndgzt;%%rzgg

m . .
management creation of a system-oriented model for aquaculture and
fisheries development.
Table 3. Surface area and the estimated fish-holding capacit
water bodies. g capacity of the ten small
J—
Small water body Surface area (m? Total number stocked at a rate of;
5fish m™? 3 fish m*?
Bosso dam 83 450 417 250 250 350
Tagwai dam 4 497 930 22489 650 13493 790
Danzaria dam 8 898 44 495 26 697
Tunga—Goro stream 20 06 056 100 3028 6018016
Gidan—-Mangoro stream 9 455 47276 28 365
Barikin Sale stream 6435 32177 19 306
Chanchaga River 6983 34916 20949
BobbyLake 11538 57692 34615
Kpankungu stream 6 640 33202 19921
Gidan-Pompom River 116 230 581 150 348 690
Total 4767621 23838109 14052 763

[Printer: Right-justify the columns of numbers]

Factors affecting fish production in water bodies include among
Unsuitable stocking density affects the

other things the stocking density. -
growth, survival and production of fish B ggﬂ)us‘atiseutgf Lo o
stocki A the number of fish results in

ocking density with respect to density the amount of

natural food then reduced stocking. At low §togl<_ing '
food in the water body is higher for each individual fish and the excess

food is not utilized. In other words increased s_tocking (;enf'ity :J,:es
Particular water impoundment would amount to higher production

low stocking densities.
n in these ten Minna small V\_/ater
14 052 763 fish respectively

on stocking rate per square
ms (19 thousand metric

I otential fish productio
emated g 109 fish and

bodies is estimated at 23 83 nd
(about 19 million fish on average), depen k'I% e
Meter, which equates to about 19 million kilog
tonne) if each catfish averages 1 kg.
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5. Recommendations

map of small water bodies should be availape "
(such as farm managers and extension workers) tg
| requests to the department.

o A digitized
potential users
encourage forma

This research should be used as a guide to other researchers i the

°
department of fisheries who want to carry out research on the use of
GIS as a tool for planning.

e  Development and management plans to sustain small water bodies

should take stock enhancement into account, supported by using
GIS as a planning tool.

@ Research on fish-stocking enhancement should be conducted
regularly in support of fish production in the Minna region. .

References

Aguilar-Manjarrez, J. and Ross, L.G. 1995. Geographic information systems (GIS)
environmental models for aquaculture development in Sinaloa State, Mexico.
Aquaculture International, 3: 103-115

FAO 1987. Satellite remote sensing to locate and inventory small water bodies for
fisheries management and aquaculture development in Zimbabwe. by J.M.
Kapetsky. FAO CIFA Occasional Paper, 14: 1-11.

habilitation of

Hickley, P. 1993. Stocking and introduction of fish-a synthesis. In Re
Ks, BIaCkW@“

Freshwater Fisheries. Cowx 1.G. (Edi ishi
2shw : . 1.G. (Editor). Fishing News Boo0
Scientific Publications, Oxford: 247-(254. ) ’

Huet, M. 1971. Textbook of Fish Culture: Breeding and Cultivation of Fish. Fisney
News Book Ltd., London. 436 pp.

Ibrahim . s
'tr?éuéiiog? GASSesS Aquaculture and Fisheries Potential of Shiroro !\Ihztie\:ﬂc’f
Technoloay Jraphic Information System. Niger State, NIger™ Fisheries
Departmogy Dissertation, \Water Resources Aquaculture and !

ent, Federal University of Technology, Minna.

Niger State Economic

Report by the g
- Nationa)

REFCOND

» 2003, Rj

Systems; F;Ir\clwzruand LakeS‘TYPObgy Reference Condition
Publicationg ofthCEd by Working Group 2.3-REFCOND. Offic®

® European Communities, Luxembourg. 87 PP-

2004.
tEmpowerrnent and Development Strategy (NSEESSEP and
eering Committee with Technical Assistance o

Planning Commission, Nigeria.
-ﬁcaﬂon
s and Cl?sslofﬂcial

— 178 —

Scanned with CamScanner




l and .l” Imager ana geo ra, }”C ihfor ‘mation

porali™ € % 50)
sy

stems (1

R. 1984. Rice-fish culture. In Philippines (BFAR) F
Extension Training Manual, Vol. Ill Technology. US)AIS’-Sgl\j\;Z;eJ ?gg,acu't‘.”e
and Aquatic Resources, Quezon City, Philippines: 189-206 SIS

986. Ecology of Cichlids in Tropical Region of Africa. Technical Paper 23

visa, AT. 2003. “Pond Construction and Management’, Lecture Note of Department
of Water Resources, Aquaculture and Fisheries Technology, Federal

University of Technology, Minna, Unpublished: 8-16.

— 179 —

Scanned with CamScanner

-



