295

Preliminary studies on some physico-chemical parameters and fish
species composition of Doma Dam, Nasarawa State, Nigeria

Kighu, A. A./ Sotolu, A. Q. / Tmgbiam, 1. D.

Abstract

Study of same Physico-chemical parameters and fish species composition of Doma Dam was carvied out befween the month of August
- Ocrober 2012, Fishing communities along the dam were selected at sampling stations and collection of fish species. The values of
Physico-chemical parameters obiained fur siations were in the range of 28.10-92m for depth, 27.70-28.480 for temperature, 7.03-7.064
Sfor pH, 7.23-7.64mg/l for dissolved weygen (DO), 30.08-31.75nmu for turbidity, 94.64-105.17mgil for alkalinity and 79.17-80.58mg/! for
total hardness. The resull indicated that theve was signtficant difference (p<()5) for depth, iemperature turbidity and afkalinity, while
there was no sigiificant difference (p<0.03) for DO, pH and water hardness among the stations. The result of these parameters among
the durations shows thal there was significant different (p<0.05) in all the parameters except pH. The study revealed that there were
iwenty five (23) fish species belonging o [2 families in the dam. The family Cichlidae and Mochokidae and Bagridae which hus three
species each, While the family 5 Polvpteridae, Channidae, Centroponiidae, Hepsetidae and Protapterideae has the iowest number of one
{1) each. The averall resuli revealed that the Physico chemical parameters were mostly influenced by duration and not much by stations
and the parameters measured were wiikun the recommendad water quality requivement for growth and survival of aquatic organisms.

Kevwards: Doma dam, fishing community, physico-chemical parameter. fish species.

Introduction

he rapid urbanization of many towns and cilics across the world necessitate the construction of small dams across

small rivers and stream 1o supply these towns with portable pipe borne water. Doma dam, is one of such water body

in Nasarawa state that supplics water to Doma L.G.C. These dams apart from their primary functions also have sec-
ondary uses of tisheries and irrigation of tarmlands. Knowledge of the physico-chemical regime of' a water body is of great
value in the delermination of it productivity, uscfulness and other characteristic (Adebisi, 1981, Boyd and Frobish, 1990).
Dependence on these water bodies as a valuable resource demands for adequate understanding of their dynamics since water
is the only medium in which members of the aquatic community live and reproducc, this implies that the agualic organisms
must be able to find shelter and food, make use of dissolved gases in it and reproduce without compromising need for a change
environment, The diversity of fishes mainly depends upon the abiotic factors and types of ecosystem (Nanda and Tiwari,
2001). Lnvironmental degradation, through pollution of the aquatic environment, {looding and aquatic weed infestation has
all tended to reducce the capacites of these natural bodies of water (Nanda and Tiwari, 2004). To supporl optimum fish popula-
tion for preservation of natural stocks capacity exist in the man-made reservoir and dams [or fish production through stock-
ing and expansion of aquaculture through utilization of vast wetland for pond construction in order to boost fish production,
multidisciplinary approach should be adopted for [uture water resource development project where dams for domestic water
supply and irrigation should also incorporates fisheries (NMANR. 1998). The objectives of this study is to determines some
physico- chemical parameters of the dam, identity the available fish species with view ol assessing its fisheries polentials,

Material and methods

Study site; Doma Dam is located south of Doma L.Gi.A of Nasarawa state of Nigeria, and lies on latitude 9°3N of the equator
and longitude 9°32E. The Dam was constructed in 1985 by Lower Basin Development Authority (LBRBDA) with the aim
ol providing water for dry season farming (irrigation) and to supply Doma town and its environment with portable drinking
water. The Dam has il source behind Kwarafin (Agatu) community where the stream was dammed downstream. The Dam is
surrounded by few hills and riparian vegelation. Three (3) fishing community settled along the Dam, namely: Agatu, Juku and
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Alago whose primary occupation is fishing. These fishing villages were chosen for study, and designate as station I, station
Il and station I11.

Analysis of physico-chemical parameters: The study was done during the peak of rainy season between the month
of august to October 2011, Physico-chemical parameters analysis were done weekly at the respective site using Lamotte fresh
water aquaculture testing kit (model Ag-2/ag-3), code 363303/3634-04. Surlace water temperatures were measurcd on the
ficld using the digital mercury thermomeler (suntex Ts-2 model). The thermometer was lowered into the water body at the
designated site. Colorimetric procedure was used for pH and turbidity while Titeimetric method was used for dissolved oxy-
gen (DO), total hardness and alkalinity as stated in the kit manual. Collection of fish species tor identification was done with
the help of fishermen living along the dam. Fish caught by fishermen were collected early in the morning and brought to the
laboratory for identification using a guide for identification of Nigeria fresh water fishes by Tunde et al. (2006).

Statistical Analysis: Data collection was processed statistically using two way analysis of variance (ANOVA) 1o
verify the differences in physico~chemical parameters. Correlation analysis was uscd (o determine both the direction and the
degree of [reedom or relationships that exist among the variables,

Results

The result from table | revealed that the average water hardness of 80.08mg/l, the highest water hardness of 80.58mg/1 was
observed in station | followed by 80.50mg/l was obtained trom station IT while the lcast water hardness of 79.17mg/l was oh-
tainced (rom station [11. There was no significant dilTerent (p<0.05) m the hardness of water among the stations, Results in table
2 showed thal Lthe highest water depth 29.75m was ohserved in August followed by 28.60m was obtained from September
while the least water depth o 27.83m was obtained from October. The average waler temperature as indicated in table 2 was
high in August (28.56°C) and the least in October (27.56°C). The total alkalinity was 104.50mg/l, 99.58mg/1 and ¥5.75mg/|
for the months of August, September and October respectively, The highest value of water hardness of 82.75mg/l was re-
corded in August followed by 80.67mg/1 in September while the least water hardness of 76.83mg/| was obtained in Oclober.

Table 1: The mean value of the parameters measured at different stations of Doma Dam and their standard deviation and standard errors.

Station/parameters Depth (m) !TQC . I;H I‘[}[l mgf! ;rr:';?jif Hy ’:_:;‘,"’:“""y :gﬁlness
Station | 2817 27.70¢ [ 7.152) 7.64* |31.75" 94.67¢ 80.58°
Station 1l 28.10° 28.27% | 7.08¢ 7.23  30.08° 99.58™  |80.50
Station Il 29.92° 28.48" l 7100 747 2975 105470 |79.47¢
Grand mean 28,73 28.15 709 745 3053 99.81 80.08
Standard deviation 1.49 0.90 | 0.58 | 087 1.84 8.80 6.57

Standard error of mean 0.28 0.15 ’0.10 0.15 lw 1.47 1.09

Vitlue in tie same columm follewwed by different superscripts differ siguificantly (p<0.03)

Table 2: The mean monthly physico-chemical parameters of the Doma Dam from August-October 2011.

Month/parameters Depth (m) To¢ j=:pH 23;1 '(l';{ﬁi;ﬁty I‘:,ll;ﬁ“”iw :Zﬁ“ess
August 2975 2856 | 7.8 798| 31500 10408 | 8275
September 28.60°  2831° | 7.12¢  7.38®| 30.00° 99.58* | 80.67
October 27.83° 27.58* | £.89° ! 6.98° | 30.08° 9575 76.83°
Grand mean 2873 | 2815 | 7.90 | 745 3053 | 99.81 80.08
Standard deviation 1.49 0.90 0.58 0.87 1.84 8.80 6.57
Standard error of mean 0.25 | 0.15 0.97 0.15 0.31 1.47 1.09

Value in the some calumn followed by different superscripts differ significantly (p<0.05).

The result of fish species caught and their families indicated that twenty five (23) fish species belonging to 12 families
were identified during the study period. The families® Cicheidae and Mochokidae has the highest number of species which
is four (4) [ollowed by the families of Claricdae and Bagridae which has three (3) species each. The family of Mormridue,
Schilbeidae and Clupeidae has two (2) species each, while the family of Polyleridae, Channidae, Centropomidae, Hepseti-
dae, and Protopteridae has the lowest number of species of (i) each.

Discussion
The result obtained from the analysis ot water quality of Doma Dam shows that most of the measured physical and chemical
parameters were within the recommended range for most tropical fish species. This explains why there are high catches by
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fishermen throughout the year along the dam especially Tifapia species, Mormyrus sp and Clarias species. The relatively low
temperature observed between the three months could be attributed to the effect of rainfall within the manth which makes the
weather cold and therehy affect the temperature of the water. Boyd and Frobish (1990) observed that in tropical Climate, wa-
ter temperatures are high all the year round, never the less difference in air temperature between raining and dry season may
appreciably affect water temperature. Dupree and Hunner (1984) observed that warm water fish grow best at temperatures of
between 25.0°C and 32.0°C.

The average pll recorded in the months of study in all the Station fall within the recommended range by Bovd and
Lichtkoppler (1997). This may be the reason for the richness of the dam of diverse fish specics recorded. The highest dis-
solve oxygen range recorded in all the months and stalions was attribute to the greater and frequent agitation rate by wind
current in this period, which does not encourage or enhance decay of organic malter, which could have used up much of the
dissolved oxygen. Esrey (1992) recorded that water holds higher dissolve oxygen at low temperatures than at higher lem-
perature. High DO 1n all the stations could be the possible reason tor high calches by fishermen along the dam, as high DO
tavors fish reproduction, survival and growth. The mean value of turbidity recorded in all the stations was high. This could be
as a result of suspended material and humid turbidity brought by tributaries of the dam during the rainy season (Esrey, 1992).
Stirling (1985) and Hem (1970) gave a range of 75ppm-2 1 0ppm as adequate for productive warm water streams. This could
be because there is little lime stone (carbonale of Ca Mg) deposit in the surrounding soils and along the course of tributaries
that entered the Dam, therefore it may have little buttering capacity and respond little to fertilizer input into the dam. The
higher Alkalinity at station IIT could be attributed to decay process of organic materials that settle at the bottom. The low
water hardness valucs recorded in the peak of the rainy season (August to October) range from 79.1 mg /1 W8&0.58 me/l falls
within the classification of soft wate: and this may be attributed to the effect of rain waters which ncutralizes the chemical
cancentration of the water within the dam. The low numbcr of fish diversity in the dam could be atiributed to the fact thal the
dam is man made with only few annual stream at it tributaries. This is in conlrast to natural lakes that normally have diverse
fish and abundant species due to abundant allochthvnous food brought to them from rivers during rainy season. This explains
why there are high catches by fishermen throughout the year along the dam especially Tilapia species, mormyrus species and
Claries species.

Conclusion

The resulr obtained from the three months (August-October) showed that most of the studied physico-chemical parameters of
the dam were in conformity with the recommended valucs for tropical water and the rainy season hardness range of 79.10mg/!
10 80.60mg/1 that was obtained fell within the classification of moderately hard water. However, it is the hard range of 150mg/1

to 300mg/l as CaCO,that is said to be more productive. Hence the dam is likely to be highly productive. The result further
revealed that the physico-chemical parameters were nfluenced by duration but not greatly influence by stations.

Recommendations

This study only investigates some of the important physico-chemical parameters of the dam. It is there[ore, recommended that
further study should be carried out in other physico-chemical, biological, parameters and heavy metal in the dam in order to
determined the accurate quality of the water for its suitability for both primary and secondary uses. Further research should
also be carried out on fish species composition of the dam inorder lo determine its potential (or fisheries development plan.
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