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Abstract

The pollution status of Lagos Lagoon was investigated to determine some physical and chemical parameters, in
order to further understand its water quality. Five locations were selected according to the anthropogenic activities
taking place in the areas. The measured parameters are water temperature, salinity, conductivity, pH, dissolved
oxygen (DO) and alkalinity. The mean values ranged from 28.50-30.15°C for temperature, 7.86-8.50 for pH, ND-
10.60%o for salinity, 0.18-15.20uS/cm for electrical conductivity, 12.00-14.00 mg/l for alkalinity and 1.60-6.40 mg/I
for dissolved oxygen. The statistical analysis of the measured physicochemical parameters revealed non-significant
difference (p>0.05) across all stations in the physico-chemical parameters. Generally, the values obtained suggest the
influence of anthropogenic activities especially the depletion of DO in most of the stations. Therefore, point source
and non-point source pollution into the Lagos Lagoon should be controlled for the health and safety of the aquatic
ecosystems. Generally, all the measured parameters were either below or within the permissible limits obtainable in
the marine environment.
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1. Introduction

Pollution of coastal water body has been a serious global challenge in recent time especially in developing
nation. Lagos lagoon, (South-Western Nigeria) receive unprecedented waste such as industrial effluents, household
sewage, urban and agricultural run offs and municipal waste, which may lead to various changes in the physico-
chemical characteristics of the marine ecosystem. The physical and chemical characteristics of water constitute an
important component of aquatic ecosystem. The waste discharges into marine ecosystem are liable to upset the
ecological equilibrium of both living and non-living resources. Therefore, the study on the physico-chemical
parameters of water body is very important to evaluate the condition in term of health and productivity of the aquatic
ecosystem. It can further bring a thorough knowledge on the environmental and health status of the water mass.

Water quality monitoring has been described as essential tool in fisheries management and in order to safeguard
the health of aquaculture system, certain water quality parameters must be monitored [1]. Such parameters among
others are pH, temperature, salinity, alkalinity, conductivity and dissolved oxygen. The aforementioned parameters
are very crucial to the management of biotic and abiotic resources of the water body especially in a highly
industrialized and urbanized area. Therefore, there is need to continuously monitor the physico-chemical parameters
of Lagos lagoon to safeguard the improved health status of the aquatic ecosystems. This study aims at assessing
some physical and chemical parameters (e.g temperature, pH, salinity, alkalinity, dissolved oxygen) of Lagos lagoon
(western Nigeria). Moreover, this study is essential to the establishment of the baseline information for future
research and pollution status of the Lagos Lagoon.

2. Materials and Methods

2.1. Description of the Study Area

The Lagos lagoon is located between longitudes 3°23’ E and 3°43’ E and latitudes 6°26’ N and 6°38’ N, and also
the largest among the lagoon system and empties into the Atlantic Ocean at Lagos harbor. The lagoon receives a
number of important large rivers namely; Yewa, Ogun, Osun and Ona.

It consists of three main segments namely the Lagos Harbour Segment, the Metropolitan and the Epe Division
Segment. It is located in a tropical coastal savannah ecosystem influenced by a bimodal rainfall pattern averaging
700 mm per annum. Its’ hydrology is influenced by surface runoff and inflow from; rivers, several streams,
groundwater, over wash of seawater and direct precipitation [2].
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3. Sample Collection and Analysis

Water samples (top/surface water) were collected in plastic containers and DO-bottle for dissolve oxygen
determination in six sampling stations (Iddo, ljora, Apapa, Ibeshe, Okobaba and Egbin) from the Lagos lagoon in
May, 2013. The dissolved oxygen was measured by Winkler method, alkalinity by titrimetry, temperature by
mercury-in-glass thermometer in-situ while salinity, conductivity and pH were measured using Multimeter water
probe (Horiba U-10 Ltd, Japan). All parameters were measured in laboratory except temperature. The sampling
materials and glassware were washed thoroughly and rinsed with distilled water before analysis. All the
measurements were carried out in duplicate.

Table-1. Sampling stations and corresponding human activities

Station Latitude Longitude Activities

Iddo 6° 27'58.96" | 3°22'56.45" | Domestic sewage discharges

ljora 6° 27' 41.44" | 3°22'27.97" | Seafood waste, cement bag washing, sewage,
domestic and industrial effluents, oil and
grease

Apapa 6° 26'43.03" | 3°22'57.18" | Dredging, oil and Grease, spillages, ship
garbage, seaport activities effluents

Ibeshe 6° 32'58.32" | 3°28'17.71" | Dredging

Okobaba | 6°28'57.37" | 3°23'40.98" | Wood logging, saw dust input

Egbin 6°33'20.96" | 3°36'19.60" | Thermal pollution

4. Results and Discussion

The physico-chemical parameters of Lagos lagoon is shown in Table 1. Temperature ranges from 28.50 to 30.15
°C. This agreed with earlier report [3] of 29.00 to 29.60 °C and Nkwoji, et al. [4] of 26.00 to 31.00 of temperature
recorded from Lagos lagoon. It also falls within 27.30 and 30.50 °C of Lagos lagoon temperature reported by Shelle,
et al. [1], IPUYATE and Rim-Rukeh [5]. It is however slightly lower than 24.00 to 28.33 °C recorded in Lagos
lagoon by Adedayo, et al. [2]. This temperature is expected as normal for Lagos lagoon in a tropical region [6].
Shelle, et al. [1], explained that the pattern of distribution of temperature in the stations is similar in time and space
which are influenced by the same meteorological factors couple by tidal flushing. Temperature can alter the amount
of oxygen dissolution in water, the rate of photosynthesis by algae and macroscopic plants.

The salinity varied from ND to 10.60 %o in the study area. The very low salinity might be attributed to the rainy
season (rain-dependent) because of diluting influence of salt precipitations and greatly reduce the salinity [2]. Also
the distance of the sampling stations to the ocean contribute to the low salinity recorded in this study.

Conductivity ranged from 0.18 to 17.90 uS/cm in the study area. The conductivity of an aqueous medium is an
indication of its ability to conduct an electric current. The low salinity brings about low conductivity. Onyema and
Nkwoji [7], has reported conductivity and salinity as associated factors. The lower the dissolve particles or salts, the
lower the conductivity of water and vice versa.

The dissolved oxygen of Lagos lagoon water varied between 1.60 to 6.40 mg/l in the study area Popoola, et al.
[8] reported higher DO in Lagos lagoon which was attributed to the agitation of surface water due to channel
precipitations, run-offs and discharges during the sampling period. Dissolved oxygen is the amount of gaseous
oxygen dissolved in water. It is important parameter in aquatic life as it is required for metabolism aerobic organisms
and influences inorganic chemical reactions [6]. The low dissolved oxygen in some stations (except Egbin) might be
connected with the heavy pollution load of organic materials from human activities, which have depleted a lot of
oxygen. Oxygen can be removed from water surface by respiration of sinking organic matter. Excessive algae and
plant growth can also lead to depletion of dissolved oxygen which can be harmful to fish and other aquatic
ecosystems in the river [9]. The dissolved oxygen at Egbin station (6.40 mg/l) is very adequate for aquatic life.

Table-2. Physico-chemical parameters of water samples collected from Lagos lagoon

Station Temperature | Salinity | Conductivity | pH Alkalinity Dissolved Oxygen
WY) (%o) (uS/cm) (mg/l) (mg/l)
Iddo 29.00 8.80 15.20 8.51 14.00 3.20
ljora 29.50 8.50 14.70 8.11 14.00 2.40
Apapa 29.40 10.60 17.90 8.15 12.00 2.40
Ibeshe 29.50 1.50 2.99 8.26 12.00 2.40
Okobaba 30.15 7.10 12.40 8.13 12.00 1.60
Egbin 28.50 ND 0.18 7.86 14.00 6.40

ND = Not Detected

The dissolved oxygen level in water increases as the temperature of the water decreases or as the pressure in the
water increases [10].

The pH values of the water ranged from 7.86 to 8.11 in the study area. These values indicate that the study
areas of lagoon are alkaline which is in agreement with values for tropical marine water and other similar studies [1,
3-5, 7, 8, 11]. The water pH provides insight into its hydrogen ion activity and used widely as indicator of the
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alkalinity and acidity of a medium [6]. pH is critical in the aquatic ecosystem because it affects the functions of
virtually all enzymes, hormones, and other proteins of the body that control metabolism.

Alkalinity in the study area ranged between 12.00 and 14.00 mg/l. The alkalinity was low across the sampling
stations indicating low buffering capacity of the water. The quality of water in different phases of natural aquatic
system is reflected by the level of alkalinity, hardness, free carbon dioxide and other physical and chemical
parameters [9].

5. Conclusion

This study had shown the influence of anthropogenic activities in the sampling stations, which can further be
detrimental to the aquatic ecosystems. Uncontrolled discharge of untreated wastewater, sewage, urban runoffs,
domestic and industrial effluent into the lagoon has seriously degraded the quality of the water (Table 2). This can
create serious health risks to the general populace. We hereby suggest rigorous enlightenment on the safer attitudes
toward the reduction of pollution in marine environment. Continuous monitoring of the health status of the Lagos
lagoon should also be encouraged to be abreast of the health status of the Lagoon systems.
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