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ABSTRACT: Periphyton algae dynamics at the University of Lagos shoreline in relation to physico-chemical parameters were investigated for a period of 12 weeks (26th January – 13th April 2007). The physical and chemical factors showed weekly variation judged to be linked to tidal sea water incursion associated with the Lagos lagoon and rain events in the dry season. Water quality was brackish (mesohaline)  and alkaline throughout the study. Of the 30 periphytic algal species recorded, 18 were diatoms, 9 blue-green algae, 3 green algae and 1 euglenoid species. With regard to density of species, the blue-green algae recorded 92.89%, while the green algae recorded 5.95% and the diatom and euglenoids recorded 1.11 and 0.06% respectively. Species abundance was generally higher at periods of reduced rainfall volume. It is possible that hydrological stability was favourable at this time and assisted the development of the periphyton community (January through April). Conversely micro-algal diversity generally reduced in the same period. The more important species quantitatively were Oscillatoria limnosa, Lyngbya limnetica (blue green algae) and Cladophora glomerata (green algae). The flood water inputs and regime cum dilution, probably lead to unfavorable hydrological stability. Salinity appeared to be a major factor regulating the growth and dynamics of periphytic algae on the concrete slab. Generally, increases in salinity correlated with reduction in nutrient levels, oxygen related parameters, chlorophyll a, periphytic algae diversity and abundance as the dry season advanced. Whereas Oscillatoria formosa dominated initially, it was subsequently succeeded by Lyngbaya limnetica (to a large extent) and Cladophora glomerata.
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INTRODUCTION
An intricate network of creeks, rivers and lagoons exist in south-western Nigeria which eventually connects to the sea via the Lagos harbour only, in the Lagos area. Flood waters associated with rainfall are known to enrich these coastal environments, dilute the ionic concentrations and breakdown existing environmental gradients (Olaniyan, 1969; Nwankwo, 1996; Onyema, 2008). Conversely, in the dry season, fresh water  inflow is greatly reduced and seawater enters the lagoon through the harbour giving rise to marine conditions near the harbour and proximate creeks and adjoining waters (Hill and Webb, 1958; Nwankwo, 1996; Onyema, 2009). 

Any object in water is a suitable foci for the attachment of algae. Algae exists in the brackish waters of the Lagos lagoon primarily as phytoplankton or periphyton when it attaches to fish fences, submerged stones on the littoral zone, foot of bridges and floating objects or materials in water (Nwankwo, 2004). Periphyton form the food base for most aquatic fauna directly or indirectly (Sladeckova, 1962; Nwankwo and Onitiri, 1992). Periphytic algae hence are primary producers and play an important role in the trophic structure and productivity of lagoons.

 Information on the periphyton algae of the Lagos lagoon is scanty. A few studies have been reported with regard to attached algae, their composition and dynamics on attached surfaces in the Lagos lagoon and environs. For instance, whereas Nwankwo and Akinsoji (1988) reported on the periphytic algae of an eutropic creek, Nwankwo and Akinsoji (1992) reported on the epiphytic community on the water hyacinth for an array of aquatic environs in Lagos. Furthermore, Nwankwo and Onitiri (1992) reported on the peiphyton community on two submerged aquatic macrophytes in Epe lagoon before the incursion of the water hyacinth to Lagos, Nigeria. Additionally, Nwankwo et. al. (1994) reported on periphyton algae on floating timberlogs in the Lagos lagoon. More recently are investigations by Onyema and Nwankwo (2006) on the epiphytic algae of a polluted tidal creek, Onyema (2007a) on the mudflat algae of the only bay in Nigeria and Onyema and Nwankwo (2009) on an incidence of substratum discolouration of part of the Lagos lagoon substratum.  Studies on the food and feeding habits of fish in the Lagos lagoon complex have shown that algae (phytoplankton and periphyton) are especially important components in the diet of phytophagous fish (Fagade 1971, Fagade and Olaniyan 1972, Ikusemiju and Olaniyan 1977). Apart from the key role periphyton algae play in aquatic herbivore diet (Brook, 1975) their use in aquatic biological monitoring system has been proven (Shadeckova, 1962; Patrick 1976, 1973; Nwankwo, 2004). Moreso, the Lagos lagoon has continued to be under intensifying pressure from pollution (Onyema, 2007b, 2009; Nwankwo et al., 2010).  
The aim of this project was to investigate the periphyton algae dynamics on concrete slabs at the University of Lagos water front within the Lagos lagoon in relation to variations in the physico-chemical characteristics.  

MATERIALS AND METHODS
Description of Study Site
The Lagos lagoon has an area of 208km2 and an average depth of 1.5m (FAO, 1969; Brown, 1998). It is situated in South-western Nigeria and falls within the rainforest zone, which experience a well marked dry and wet season. Two peaks of rainfall linked with excessive floods are generally associated with this area, a major peak in June and a lesser peak in September. The brackish environment is therefore a consequence of tidal seawater incursion and freshwater discharge from the adjoining creeks and rivers (Nwankwo, 1991). The University of Lagos shoreline on the Lagos lagoon (Fig. 1) is occasionally used for recreational activities which eventually constitute debris at the water front. Semi-diurnal tidal regime is operational in the area and the activities of boatmen and fishermen are high in the area. The use of brush packs (Acadja) and sand minning within the lagoon and the shoreline are also common practices.
Notable riparian flora around the shoreline include Paspalum orbliquilare, Cocos nucifera and Elaeis  guineesis. Notable shore fauna include Periopthalmus sp., Balanus pallidus, Uca tangeri, Sersama huzardii, Gryphea gasar, Pachymelania aurita  and Typanotonus  fuscatus var. radula (Emmanuel and Onyema, 2007a).
Collection of Samples

Surface water samples were collected weekly for 12 consecutive weeks (26-01-07 to 13-04-07) (every Friday) for both physical and chemical analysis with 75cl plastic container with screw cap at the University of Lagos waterfront shoreline between 13 and 16hr. The co-ordinates for collection were Longitude 3o 24’ 05.72”E and Latitude 6o 31’ 09.99”N. All water samples were transported directly to the laboratory after collection for determination of water quality parameters. Periphyton samples were collected from a concrete slab at the shoreline by scrapping with a spatula at the lowest of tide and washed into a 250ml plastic container with distilled water.  The scrapping for each collection was done on an area of 25cm2 (5cm by 5cm) (Onyema, 2007). Samples were properly labeled and preserved with 4% unbuffered formalin in a screw capped container. A similar method have  been reported by Onyema (2007a) for the Tarkwa bay mudflat investigation.

[image: image1.jpg]6°40' N

&

LAGOS STATE

| U
3°40E

Oworonsoki

University of Lagos

=20





Fig. 1: Lagos lagoon showing the University of Lagos shoreline and study area.  
Biological Parameter Analysis
Chlorophyll a
 Chlorophyll a was estimated using the acetone and florimetric method as described by APHA (1998).
Periphyton Analysis
After the preservation of the periphytic sample, they were concentrated to 20ml and at least 5 drops from each sample was examined thoroughly under an Olympus binocular light microscope.  The periphyton algae counts are expressed as number of species per ml.  Five drops of each concentrated sample were investigated from each sample at different magnifications. Organisms were recorded as numbers of organisms per ml. Entire views of the sample mount were investigated. 

 Identification aids used included Hustedt (1927 - 1930), Desikachary (1959), Hendey (1958, 1964), Patrick and Reimer (1966-75), Barber and Harworth (1981), Vallandingham (1982), Whitford and Schmacher, 1973. 

Community Structure Analysis
A number of ecological indices were employed to analyze the data further. They include Species richness (d), Shannon and Wiener (Hs), Equitability (j) and Menhinick (D) indices (Ogbeibu, 2005).

RESULTS

Physico-chemical
Physical and chemical characteristics between 26-01-07 and 13-04-07 are presented in Table 1, Figs. 2 and 3. These parameters showed weekly variations in values as the study progressed. Whereas Depth, Air Temperature, Total Suspended Solids, Rainfall, pH, Alkalinity, Chloride, Magnesium, Total Hardness, Calcium, Salinity, Conductivity and Iron generally increased as the study progressed, Acidity, Dissolved Oxygen, Biological Oxygen Demand, Chemical Oxygen Demand, Phosphate, Sulphate, Copper and Chlorophyll a recorded reduced values in the same episode. Fig. 2 shows weekly variation in Calcium, Nitrate, Sulphate, Biological Oxygen Demand and Chemical Oxygen Demand at the University Of Lagos Shoreline. 
Biological characteristics

Chlorophyll a (µg/L)
Chlorophyll a concentration ranged from 8mg/L recorded in the 12th week to 27mg/L recorded in the 2nd week. The trend of values observed for this parameter was generally higher with reduced rainfall volumes and as the dry season progressed.
Table 1: Weekly Variation in Physico-Chemical Parameters at the University Of Lagos Shoreline from 26-01-07 to 13-04-07.

	PARAMETER
	26-01-07
	02-02-07
	09-02-07
	16-02-07
	23-02-07
	02-03-07
	09-03-07
	16-03-07
	23-03-07
	30-03-07
	06-04-07
	13-04-07

	Air temperature (0C) 
	31
	32
	29
	30
	30
	32
	34
	33
	34
	32
	33
	31

	Surface water temperature (0C)
	28.8
	31
	30
	31
	30
	33
	29
	29
	31
	29
	31
	28.9

	Depth (cm)
	29
	20
	29
	26
	28
	32
	26.6
	23.5
	27
	30
	23
	20

	Total Dissolved Solids (mg/L)
	9560
	10132
	10094
	10200
	10095
	7400
	10098
	13380
	10030
	7795
	13990
	13470

	Total Suspended Solids (mg/L)
	78
	25
	20
	22
	26
	24
	28
	60.1
	69
	55.1
	80.5
	502

	Rainfall (mm)
	0.0
	8.4
	2.5
	43

	pH at 250C
	7.05
	7.20
	7.15
	7.22
	7.22
	7.20
	7.20
	7.20
	7.25
	7.16
	7.20
	7.30

	Acidity (mg/L)
	6.3
	6.0
	6.0
	5.8
	5.5
	5.9
	6.2
	6.4
	6.0
	6.8
	5.3
	6.0

	Alkalinity (mg/L)
	68
	75.1
	70.5
	78
	76.5
	76.9
	73.8
	280
	210.6
	280.4
	190.3
	190.1

	Salinity (O/OO)
	13.3
	17.6
	17.2
	17.45
	17.2
	13.35
	17.1
	23.25
	17.11
	12.45
	23.26
	20.21

	Conductivity (uS/cm)
	12185
	15710
	15655
	15810
	15655
	11470
	15650
	19520
	16460
	10624
	18384
	18488

	Dissolved Oxygen (mg/L)
	4.4
	4.6
	4.7
	4.6
	4.8
	4.6
	4.5
	3.6
	3.8
	3.6
	3.4
	3.3

	Biological Oxygen Demand (mg/L)
	8
	9
	11
	13
	9
	12
	12
	8
	7
	9
	6
	8

	Chemical Oxygen Demand (mg/L)
	23
	30
	35
	36
	28
	33
	31
	22
	20
	22
	16
	18

	Total hardness (mg/L)
	3560
	3560
	1390.5
	3562
	4340
	3560
	3560
	6950
	5560
	3690
	9730
	5560

	Chloride (mg/L)
	10020
	10020.2
	10340
	10370
	10360
	10360
	10168
	12900.1
	9460.3
	6880
	12900.1
	11180.3

	Nitrate (mg/L)
	8.5
	8.1
	6.3
	9.3
	5.4
	4
	6.3
	3.8
	4.1
	3.6
	2.9
	4

	Phosphate (mg/L)
	0.16
	0.24
	0.18
	0.22
	0.10
	0.08
	0.14
	0.08
	0.06
	0.10
	0.15
	0.06

	Sulphate (mg/L)
	80.4
	88
	92.1
	98.1
	86.4
	80.3
	86.6
	81.2
	75.3
	70.1
	80.4
	78.8

	Calcium (mg/L)
	350.2
	350
	317
	355
	400.2
	355.1
	356
	988
	801.1
	389
	1125.2
	705.3

	Magnesium (mg/L)
	654.9
	654.9
	145.2
	652.4
	814.6
	652
	652
	1092.7
	562.8
	610.1
	1689.2
	926.2

	Zinc (mg/L)
	0.003
	0.004
	0.004
	0.004
	0.004
	0.003
	0.004
	0.004
	0.003
	0.003
	0.004
	0.003

	Iron (mg/L)
	0.18
	0.18
	0.20
	0.16
	0.20
	0.22
	0.24
	0.26
	0.22
	0.25
	0.20
	0.28

	Copper (mg/L)
	0.002
	0.003
	0.003
	0.003
	0.003
	0.002
	0.003
	0.003
	0.001
	0.002
	0.002
	0.003

	Chlorophyll a (ug/L)
	20
	27
	16
	11
	21
	18
	12
	18
	24
	14
	11
	8


Table 2: The Composition and Abundance Of Periphyton Algae Dynamics at The University of Lagos Shoreline From 26/01/07 to 13/04/07.     
	PERIPHYTON TAXA
	26-01-06
	02-02-07
	09-02-07
	16-02-07
	23-02-07
	02-03-07
	09-03-07
	16-03-07
	23-03-07
	30-03-07
	06-04-07
	13-04-07

	DIVISION: BACILLARIOPHYTA
	
	
	
	
	
	
	
	
	
	
	
	

	CLASS: BACILLARIOPHYCEAE
	
	
	
	
	
	
	
	
	
	
	
	

	ORDER I: CENTRALES
	
	
	
	
	
	
	
	
	
	
	
	

	Coscinodiscus maginatus Ehrenberg
	-
	-
	10
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Cyclotella menighiana Kutzing
	-
	5
	-
	-
	-
	5
	60
	-
	5
	-
	-
	-

	Melosira nummuloides Agardh
	-
	5
	25
	70
	-
	-
	-
	-
	-
	-
	-
	-

	Paralia sulcata Ehrenberg
	-
	-
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	ORDER II: PENNALES
	
	
	
	
	
	
	
	
	
	
	
	

	SUB-ORDER I: ARAPHIDINEAE
	
	
	
	
	
	
	
	
	
	
	
	

	Achnanthes longipes 
	10
	70
	45
	-
	15
	15
	-
	715
	375
	-
	15
	5

	Synedra crystallinia Kutzing
	5
	-
	-
	15
	10
	-
	-
	30
	-
	-
	-
	-

	Synedra ulna Ehrenberg
	-
	5
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	SUB-ORDER II: MONORAPHIDINEAE
	
	
	
	
	
	
	
	
	
	
	
	

	Cocconeis placentula Ehrenberg
	-
	5
	-
	-
	-
	-
	-
	-
	-
	5
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	SUB-ORDER III: BIRAPHIDINEAE
	
	
	
	
	
	
	
	
	
	
	
	

	Gyrosigma balticum Ehrenberg
	
	
	
	5
	
	
	
	
	
	
	
	

	Gyrosigma spenceri Grunow
	-
	5
	-
	-
	-
	105
	-
	-
	-
	-
	-
	-

	Navicula bicapitata Cleve
	
	
	
	
	
	
	
	
	
	5
	
	

	Navicula sp.
	15
	15
	5
	5
	-
	-
	-
	20
	-
	-
	-
	-

	Nitzschia amphiosus
	-
	10
	15
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Nitzschia clostrium Ehrenberg
	-
	-
	-
	-
	-
	-
	5
	-
	-
	-
	-
	-

	Pleurosigma angulatum Smith
	-
	5
	15
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Pleurosigma sp. Quekett
	-
	-
	-
	-
	5
	-
	-
	-
	-
	-
	-
	-

	Pinnularia actosphaeria Smith
	-
	-
	-
	-
	-
	5
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	DIVISION: CHLOROPHYTA
	
	
	
	
	
	
	
	
	
	
	
	

	CLASS: CHLOROPHYCEAE
	
	
	
	
	
	
	
	
	
	
	
	

	ORDER: CLADOPHORALES
	
	
	
	
	
	
	
	
	
	
	
	

	Cladophora glomerata Kutzing
	15
	40
	20
	10
	15
	3300
	50
	180
	155
	5500
	5
	75

	Cladophora sp.
	-
	-
	-
	-
	5
	10
	5
	-
	35
	-
	15
	20

	Microspora sp.
	-
	-
	-
	-
	-
	-
	5
	5
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	DIVISION: CYANOPHYTA
	
	
	
	
	
	
	
	
	
	
	
	

	CLASS: CYANOPHYTA
	
	
	
	
	
	
	
	
	
	
	
	

	ORDER I: CHROCCOCALES
	
	
	
	
	
	
	
	
	
	
	
	

	Aphanocapsa sp.
	30
	45
	80
	45
	25
	-
	140
	70
	80
	15
	-
	5

	
	
	
	
	
	
	
	
	
	
	
	
	

	ORDER II: HORMOGONALES
	
	
	
	
	
	
	
	
	
	
	
	

	Lyngbya limnetica Lemmerman
	95
	13200
	20920
	5500
	6600
	1650
	9900
	2200
	1650
	3300
	645
	530

	Lyngbya martensiana Meneghini
	5
	-
	-
	10
	-
	8250
	-
	2750
	75
	5500
	-
	-

	Oscillatoria chelabyea Gomont
	-
	-
	-
	-
	-
	10
	-
	-
	-
	-
	-
	-

	Oscillatoria formosa Bory
	11000
	26400
	13200
	6600
	3850
	-
	1650
	-
	1650
	70
	10
	-

	Oscillatoria limnosa Agardh
	-
	-
	-
	5
	15
	-
	15
	10
	20
	-
	-
	-

	Phormodium tenue Meneghini
	-
	-
	-
	-
	-
	-
	10
	-
	-
	-
	-
	-

	Scytonema crustaceum Agardh
	-
	-
	5
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Spirulina plantensis Geitler
	-
	-
	-
	-
	5
	-
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	DIVISION: EUGLENOPHYTA
	
	
	
	
	
	
	
	
	
	
	
	

	CLASS: EUGLENOPHYCEAE
	
	
	
	
	
	
	
	
	
	
	
	

	ORDER: EUGLENALES
	
	
	
	
	
	
	
	
	
	
	
	

	Eutreptia sp.
	-
	-
	90
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	
	
	
	
	

	Species Diversity (S)
	8
	13
	14
	10
	10
	9
	10
	9
	9
	7
	5
	5

	Abundance (N)
	11175
	39810
	34440
	12265
	10545
	13350
	11840
	5980
	4045
	14395
	690
	635


Table 3: Periphyton community composition parameter. 

	Bio-index
	26-01-06
	02-02-07
	09-02-07
	16-02-07
	23-02-07
	02-03-07
	09-03-07
	16-03-07
	23-03-07
	30-03-07
	06-04-07
	13-04-07

	Total species diversity (S)
	8
	13
	14
	10
	10
	9
	10
	9
	9
	7
	5
	5

	Total abundance (N)
	11175
	39810
	34440
	12265
	10545
	13350
	11840
	5980
	4045
	14395
	690
	635

	Log of Species diversity (Log S)
	0.90
	1.11
	1.15
	1.00
	1.00
	0.95
	1.00
	0.95
	0.95
	0.85
	0.70
	0.70

	Log of abundance (Log N)
	4.05
	4.60
	4.54
	4.09
	4.02
	4.13
	4.07
	3.78
	3.61
	4.16
	2.84
	2.80

	Shannon-Wiener Index (Hs)
	0.04
	0.29
	0.32
	0.34
	0.31
	0.42
	0.24
	0.52
	0.57
	0.48
	0.14
	0.26

	Menhinick Index (D)
	0.08
	0.07
	0.08
	0.09
	0.10
	0.08
	0.09
	0.12
	0.14
	0.06
	0.19
	0.20

	Margalef Index (d)
	0.75
	1.13
	1.24
	0.96
	0.97
	0.84
	0.96
	0.92
	0.96
	0.63
	0.61
	0.62

	Equitability Index (j)
	0.05
	0.26
	0.28
	0.34
	0.31
	0.44
	0.24
	0.55
	0.59
	0.57
	0.20
	0.37

	Simpson's Dominance Index (C)
	0.97
	0.55
	0.52
	0.49
	0.53
	0.46
	0.72
	0.36
	0.34
	0.34
	0.88
	0.71
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Biological Characteristics

The periphyton algae dynamics at the University of Lagos shoreline between 26th of January till 13th April 2007 are represented in Table 2. Throughout the sampling period four classes of periphytic algae were identified at the study site. They are: Cyanophyceae (blue green algae), Bacillariophyceae (diatoms), Chlorophyceae (green algae) and Euglenophyceae (euglenoid). Diatoms were clearly the dominant algae group in terms of diversity with the pennate form being more abundant in term of diversity. More taxa occurred in the 3rd week. The more abundant genera were Lyngbya limnetica (41.6%), Oscillatoria formosa (40.5%), Lyngbya martensiana (10.43%), Aphanocapsa (0.29%) and Achnanthes longipes (0.8%). Species diversity (S) and abundance of individual organisms (N) generally increase as the dry season becomes more pronounced. Fig 3. shows the weekly composition and abundance of Periphyton algae, Chlorophyll a and Salinity at the University of Lagos Shoreline.
Community structure analysis
Weekly variation occurred in all indices investigated. Generally higher values were recorded between the 1st week and the 10th week for most parameters. Table 3 shows the periphytic community composition parameters for the study.
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DISCUSSION

The observed variation in the physico-chemical characteristics of the Lagos lagoon agrees with earlier records (Nwankwo, 1996, 1998; Onyema et al., 2006, 2007, 2008). Physical and chemical factors in the Nigeria coastal waters create serious environmental limitations and have influence on organism, development and diversity (Nwankwo, 2004).

Hitherto most studies on the physico-chemical parameters and mirco-algal composition of the lagoon area have reported from monthly not weekly samplings. Hence a more subtle trend for the variation of these parameter are elucidated by this study. For instance, the physico-chemical characteristics reflected more of the influence of semi-diurnal tidal regime viz-a-viz rain events periodically. Additionally, the pH was observed to be alkaline throughout the study. A number of authors have reported high temperatures and alkaline pH in our coastal waters (Nwankwo, 1996, 1998; Nwankwo and Kasimu-Iginla, 1997; Onyema et al., 2006, 2007, 2008, 2009). High pH levels observed in coastal waters of Nigeria has been linked to the buffering effects impacted by tidal inflow of sea water (Onyema et. al., 2003).   

Whereas pH values generally increased with the dry season along with Calcium, Magnesium among others, Biological oxygen demand, Chemical oxygen demand, Nitrate, Sulphate and Phosphate showed a decline in the same period. Consequently, a negative association. Conductivity values also increased all through the period. These were likely occurrences influenced by the reduction / cessation of flood waters during the dry season. Similar observations were made by Onyema (2008). 
The increase in  biomass in terms of numbers of the periphytic algae in the dry season may be due to the relative stability of the lagoon water with regards to flow conditions and higher transparency which enhanced light penetration and hence greater periphyton production in the lagoon during the dry season. According to Onyema and Nwankwo (2009), increased insolation, especially reaching the lagoon floor, low salinity, absence of flood conditions, suitable sediment type (fine – medium sand) and high nutrient (PO4 - P > 0.24 mg/L; NO3 – N > 4.40mg/L) levels possibly encouraged the algal proliferation and subsequent substratum discoloration of the Lagos lagoon. Onyema and Nwankwo (2006) also reported a high abundance of epipelic algal forms in the dry months at the polluted Ijora creek in Lagos. Flooding associated with the wet season probably dislodges attached algae, increased turbidity, reduce light penetration and limited growth of periphyton algae on fish fences in the Lagos lagoon (Nwankwo and Amuda, 1993). 

Diatoms dominated the concrete slabs periphytic community with regards to diversity possibly because of their ability to develop rapidly on newly submerged surface or due to their ability to successfully adapt to fresh / saline water habitats (Kadiri, 2010). Similar observations have been made in the coastal water of south-western Nigeria (Nwankwo and Akinsoji 1992) and in Lake Volta, Ghana (Obeng Asamoa, 1977).

The abundance of diatoms could also suggest their use as indicators. According to Vanlandingham (1982), diatom communities are not indigenous to waters of radically excess pollution and are thus valuable in the indicators community concept. Similarly, Onyema (2007) is of the view that algae in water satisfy conditions to qualify as suitable indicators capable of quantifying changes in water quality. More so micro algal components respond rapidly to perturbations and are suitable bio-indicators of water condition.  The possession of a raphe has been described as an asset in pennate diatoms (Nwankwo and Akinsoji, 1989; Onyema and Nwankwo, 2006).  They are more likely to attach to the concrete surface if favourable conditions exist. This may have contributed to the predominance of pennate forms on the concrete slabs. This may also explain the occurrence of some centric species usually observed in the lagoon plankton (Nwankwo, 1988, 1996; Onyema et al., 2003, 2007). These members may be termed visitors as they are not usually known components of attached micro-algal assemblages. Furthermore, the occurrence of Coscinodiscus and Cyclotella species which are well known planktonic forms may be an indication that some organisms may have been trapped in the mesh formed by already existing periphytic community.  A mesh of Beggiatoa alba (an algal-like bacteria) have been reported by Onyema and Nwankwo (2006) to ‘filter’ and retain planktonic organism previously and continuously in the plankton. This takes place over time and may contain species / communities that were more prominent in the immediate past in the plankton spectrum. Hence a way of biologically assessing the past situations with trapped planktonic forms. Lyngbya limnetica, Cladophora glomerata and Oscillatoria formosa were the key species recorded for this study in terms of numbers and are known periphytic forms (Vanlandingham,1982; Nwankwo et al., 1994). These species are also known to exist is fresh and brackish water situations (Nwankwo, 2004; Onyema, 2008; Nwankwo et al., 2010).
The abundance of Lyngbya limnetica, Cladophora glomerata and Oscillatoria formosa confirm the polluted nature of the Lagos lagoon. This agrees with Nwankwo (2004) who noted that Oscillatoria formosa and Lyngbya limnetica are pointers to moderate to high levels of organic pollution. It is possible that as the dry season progressed and salinity and pH generally rose, the amount of nutrients and pollution (nitrate, phosphate, chemical and biological oxygen demand) generally reduced. The chlorophyll a levels also followed the general downward trend of the nutrients and oxygen related parameters (Biological oxygen demand and Chemical oxygen demand). Connectedly, this trend also correlated positively with the periphytic algae diversity and abundance on the artificial (slab) surfaces.
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