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ABSTRACT

	Aims: The aim of the study was to determine the physicochemical qualities of water and toxic cyanobacteria from Bambili lake to assess its potability.
Study design: Good water quality in the natural environment requires upstream management.
Place and Duration of Study: Study took place from June 2024 to May 2025 in the Bambili lake and in the laboratory of biology, Higher Teacher Training College of The University of Bamenda at Bambili. 
Methodology: Cyanobacteria sampling was done using plankton net for phytoplankton, scraping rocks and pressing macrophytes for phytobenthos. Collected Samples were analyzed under a microscope. While, physicochemical parameters were sampled in situ and by laboratory testing on the water collected from the sampling sites for nitrates, total phosphorus, cadmium and lead by spectrophotometric methods. 
Results: For the 3 sampling sites, the organic parameters were high in concentration with a value varying from 1.45 mg/l to 1.70 mg/l, and 0.25 mg/l to 0.32 respectively for nitrates and total phosphorus (standard: ≤0.1 mg/l and ≤0.05 mg/l respectively). This could be detrimental to the lake as it would promote eutrophication. The least available chemical was Cadmium ranging from 0.23mg/l to 0.34mg/l. The total richness of cyanobacteria was 167 species group in 80 genera, 38 families and 13 orders. The bulk of these cyanobacteria where found in the Oscillatoriales which are known to produce cyanotoxins like microcystins which are a class of hepatotoxins. 
Conclusion: Bambili lake was polluted and toxic cyanobacteria were present and dense. Water from Bambili lake with a good upstream physicochemical treatment strategy would reduce cyanobacteria proliferation and eutrophication.
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1. INTRODUCTION

Water that is safe to drink is a basic human requirement, and groundwater is the safest source of drinking water. Despite increased attention from governments, 663 million people, 319 million of whom are in Sub-Saharan Africa and 80% of whom live in rural areas, still need better drinking water sources and 2.5 billion people are without access to an improved sanitation facility (Wisniewska et al., 2019; Njoyim et al., 2016). Cameroon is one of the sub-Saharan African nations where the population still struggles to have access to clean water and sanitation, especially in rural areas. Access to suitable water for domestic purposes remains a significant public health concern, as water-related diseases account for roughly two-thirds of all diseases and are responsible for about 50% of death cases recorded annually. Water, sanitation, and hygiene continue to be highlighted as crucial for health and development (Singh et al., 2008; Vidal et al., 2021).
The United Nations (UN) has adopted the Sustainable Development Goals (SDGs) to provide clean drinking water and sanitation to the entire world's population by 2030. Cameroon has the second-largest amount of water resources in Africa after the Democratic Republic of Congo, with 21,000 m3 of water available annually per residence (Ako et al., 2010). Only 49% of semi-urban and rural populations in the nation have improved access to clean drinking water and sanitary facilities (Udayan et al., 2017). 
Problems with drinking water quality arise due to pollution and over-exploitation of the available water resources (Ako, 2010). Some of the major causes of this abuse of water resources include rapid industrialization, incomprehensible population growth, emphasis on high agricultural productivity, financial and technological limitations, and above all, the negligence of law enforcement. Certain natural phenomena also affect the quality of the water, like floods and droughts. Lack of education and awareness, carelessness, and negligence on the part of the people are other causes of the deterioration of water quality across the country. The need for user involvement in maintaining water quality and assessing other aspects, such as hygiene, environmental sanitation, storage, and disposal, are critical elements to maintaining the quality of water resources (Khare et al., 2013; Sonmez et al., 2022). The government has taken a commitment to provide potable water to its citizens. 
Research remains sparse and limited in the northwest region, where access to drinking water remains a real problem. Faced with this situation, it is imperative to resolve the problem upstream. To this end, preliminary work consists of taking stock of the physicochemical quality of the lake's water and identifying potential toxic cyanobacterial species. The main objective of the study was to determine the physicochemical qualities of water and toxic cyanobacteria from Bambili lake to assess its potability. 

2. material and methods

2.1. Presentation of study area
The study took place from June 2024 to May 2025 in Bambili lake (6º00’16’’-6º00’43’’ N, 10º15’26’’-10º25’73’’ E and 1,484 m altitude), Tubah subdivision, Mezam division of the North West region, Cameroon (Fig. 1a, 1b). Climate of Bambili is classified as tropical savanna climate with distinct wet and dry season. Average annual temperatures range between 18 ºC to 25 ºC. Bambili is made up of many water falls which accounts for the water availability of the area. The lake serves as a great water source to many individuals in bambili. Many people depend on this water for their activities. Relative humidity is generally high and often exceeds 70% during the rainy seasons. During the dry season, humidity drops but remains moderates due to the altitude and vegetation cover (Biosengazeh et al., 2020).
Bambili is a place which is dominated by students who school in the University of Bamenda. The population of the inhabitants is mostly found in areas where water is found mostly at the lake side. This causes them to mostly involve in gardening and cattle rearing. They practice continuous irrigation of their gardens and rear cattle due to the availability of water and fresh grass. Other few inhabitants living far from this lake side carry out farming according to the changes in their seasons (Biosengazeh et al., 2020). 
The dominant soil type found in the Bambili area is Nitisols. Nitisols are deeply weathered, well-drained, reddish soils with good structural stability and moderate to high natural fertility, which are very suitable for agriculture. These soils are derived from volcanic parent materials, common in the Bamenda Highlands of which Bambili is a part. They typically have a clayey texture and a high water-holding capacity. The volcanic origin contributes to their nutrient richness, particularly in essential elements like phosphorus and potassium. Nitisols in Bambili are generally fertile, but continuous cultivation without proper nutrient management can lead to soil degradation. Farmers often use traditional methods of soil enrichment, such as crop rotation and organic matter additions (Biosengazeh et al., 2020).
The natural vegetation of Bambili is a mixture of montane forests, savannas, and grasslands (Suchel, 1988). However, much of the original vegetation has been altered due to agricultural activities. The open savanna areas are dominated by grasses and scattered trees, while grasslands are common in areas cleared for agriculture or grazing. Common tree species include eucalyptus (often planted for timber), Prunus africana (used for medicinal purposes), and various indigenous species adapted to montane environments. The vegetation is heavily influenced by agricultural practices. Common crops include maize, beans, potatoes, vegetables, and coffee; coffee cultivation is particularly important in this region. Dominant grasses include various species adapted to grazing and seasonal burning (Suchel, 1988).
The vegetation in Bambili is heavily impacted by agricultural activities. Deforestation for farmland, grazing, and firewood collection has significantly altered the natural landscape. The introduction of exotic species, such as eucalyptus, has also influenced the composition of the vegetation (Ewusi, 2020).
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Figure 1a. Map showing the study area (Neba, 1999 modified).
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Figure 1b. Map showing Bambili lake.

2.2. Sampling and measure of physicochemical parameters in the study sites
According to the zonation of the lake, 3 sites were selected: site 1 (Upstream), site 2 (Middlestream) and site 3 (Downstream). Some physicochemical parameters were measured between 6:00 a.m. and 11:00 a.m. in situ. Temperature, pH, electrical conductivity, salinity, total dissolved solids, and turbidity by a multi-parameter OAKON. Dissolved oxygen was measure by an oxymeter WTW. Polyethylene bottles (1 l) were used for collection of water and transferred in the laboratory for analyses of nitrates, total phosphorus, biological demand oxygen, cadmium and lead by spectrophotometric methods (Ndjouondo et al., 2017). 
2.3. Hydro-morphological parameters
In each site, informations as regards to the width of the lake course (wet bed), the surface area inside water were taken. The physical aspect of water (movement) was taken in each site. The water velocity of the water was calculated using a float and a stopwatch. To do that, the float is thrown into the river and is timed for a distance of 10 m. The calculations were done using the following formula: V = d/t; V is water velocity in m/s, d is distance in m and t is time in s. The lake depth was measured with a calibrated stick by inserting in 3 sample sites of the water.  The transparency of the water was measured with a Secchi disk by inserting it vertically in the water. The nature of riverbed substrates was written down. The water color was also examined in the 3 sample sites and recorded 
2.4. Sampling and analysis of Cyanobacteria
2.4.1. Sampling of Cyanobacteria
The sampling of Cyanobacteria was done in the study sites by using plankton net. Two hundred (200) liters of water from the lake was filtered through the plankton net. The sample was transferred in to the 150 ml bottle. A surface of 30 × 30 cm2 was delimited on the rock sides exposed to the water, scraped and residues were transferred in the 150 ml. A surface of 30 × 30 cm2 was delimited on macrophytes bound in the water; macrophytes in this surface are detached and squeezed. The residues were transferred in the 150 ml bottle. Ten percent (10%) of formalin was fixed in the sample for preservation. All the samples were transferred to the laboratory for analysis.
Mention unit of square.
2.4.2. Analysis of Cyanobacteria
In the laboratory, after dumping and homogenization of samples, some subsamples more concentrated were diluted with distilled water in the 100 ml beakers; the less concentrated samples were transferred directly in the 50 ml beakers; but the microfiltration was done on the non-concentrated samples. After 24 h sedimentation, a drop of each subsample was mounted between slide and lamella, and observed using a microscope with 3 replications. Some identification keys will be used during the analysis. Some identification keys were used : Anagnostidis and Komárek (1985), Komárek (2016); Komárek (2020).
For quantification, after homogenization of samples, 1 ml of each was taken by a micropipette and dumped in the Malassez’s slide; then mounted in the light microscope where the counting was done. During the counting, 1 isolated cell, 1 colony and 1 filament of 100 µm was considered like 1 individual.
2.5. Determination of biological parameters
2.5.1. Species richness and diversity indices
Species richness is the total number of taxa identified in a sample. It is an element that indicates the specific variety of the stand that is its species richness. This property may be a distinctive criterion of the ecosystem or stations studied within a given ecosystem. Simpson’s index (D) is WNi (Ni-1)/N(N-1) or D = Wpi2. This index represents the probability that two individuals selected at random from a sample belong to the same species.
The Shannon-Weaver (H’) index represents a wealth of information on the stand structure of a given sample and how individuals are distributed among different species. A low diversity index indicates that the community is young with high multiplication rate with dominance of one or a few species, while a high index characterizes mature populations with a complex specific composition with a stability relatively large population. The Shannon diversity index (H') for a sample corresponds to the value calculated from the formula: H’ = -∑((ni/N) × log2 (ni/N)) with ni = number of individuals belonging to a species, N = total number of species. The regularity of Pielou (J) is given by the formula: J = H'/log2S, with S = total volume. The dominance index "d" of Berger and Parker which has the formula: d = Nmax/N; Nmax is the maximum abundance or number of the most common individuals in the medium and N is the total abundance. It establishes the dominance of the species and shows that, if d is weak it tends to 0, the diversity is great, and the dominance is zero. When d tends to 1, one or a few species are dominant and a low diversity. To know the number of dominant species, the Hill index is calculated = (1/D)/expH'.
2.5.2. Similarity index
Let A and B be two media, c = number of species common to both media; a = number of species present in the medium A and b = number of species present in the medium B. Sorensen’s similarity index (S) varies from 0 (lack of similarity) to 1 (identical media), S = 2c/(2c+a+b).
2.5.3. Density of cyanobacteria
Density (D) of Cyanobacteria is given using the following formula (Ndjouondo et al., 2017): D = Ni×1000×v/V, where D is the number of individuals per liter (ind./l), Ni = number of individuals for a given species, V = volume of the sample and v = volume of the subsample counted in ml.
2.6. Statistical analysis
Microsoft Office Excel software was used for keying and coding data collected during the study. Qualitative and quantitative variables were presented as frequency and mean ± standard deviations respectively in charts. One-way ANOVA was used to study the difference among sites, where significant values (P < 0.05) was obtained and least significant difference test was subsequently applied to detect the specific point of difference among variables and correlation among physicochemical, biodiversity will be conducted. These analyses will be performed using XLSTAT software and PAST for the dendrograms.

3. results and discussion
[bookmark: _Toc199319121]3.1. Results
3.1.1 Hydro-morphological parameters 

[bookmark: _Toc199874327]The velocity of water was constant in all the sampling point with a value of 0.01 m/s (Table 1). The color of the water was brownish in the Sp1, much clearer in Sp2 and blackish in Sp3. The sediments were constituted by mud (90%). Transparency was 2 m and constant in all the sampling points. The variation of depth was not significant in the sampling points. The highest value was 4.5 m obtained in Sp2 and the lowest value was 3.5 m obtained in Sp1.
Table 1: Hydro morphological parameters of Lake Bambili.
	Parameters 
	Sp1
	Sp2 
	Sp3 

	Velocity (m/s)
	0.01
	0.01
	0.01

	Transparency (m)
	2
	2
	2

	Depth (cm) 
	3.5
	4.5
	4

	Water colour 
	Brownish 
	Clearer 
	Blackish

	Sediments (%)
	Mud
	90
	90
	90

	
	Sand 
	8
	8
	8

	
	Rocks
	2
	2
	2


[bookmark: _Toc199319122]Sp = sampling point.
3.1.2. Physicochemical parameters

The variations of physicochemical parameters in the lake were not significant according to the sites (Table 2). Lead varied from 8.5 mg/l (Sp1) to 10.4 mg/l (Sp2). Cadmium varied from 0.23 mg/l (Sp1) to 0.34 mg/l (Sp2). Suspended materials varied from 42 mg/l (Sp2) to57 mg/l (Sp3). Turbidity varied from 1.1 NTU in Sp2 to 3.10 NTU in Sp3. Total dissolved solids varied from 17.6 ppm (Sp2) to 24.8 ppm (Sp3). Conductivity varied from 43.25 µS/cm (Sp2) to 67.5 µS/cm (Sp3). Salinity also varied from 35.24 ppm in Sp1 to 55.02 ppm in Sp3. pH was neutral and varied from 6.98 in Sp3 to 7.21 in Sp2. Dissolved oxygen varied from 0.87 mg/l (Sp1) to 1.86 mg/l (Sp3). Nitrates varied from 1.45 mg/l (Sp3) to 1.70 mg/l (Sp1). Total phosphorus varied from 0.25 mg/l (Sp1) to 0.32 mg/l (Sp3). Biological demand oxygen was high and varied from 1154 mg/l (Sp3) to 1300 mg/l (Sp2).
[bookmark: _Toc199874328]Table 2: Physicochemical parameters of Lake Bambili.
	Parameters
	Sp1
	Sp2
	Sp3
	Standard (WHO, 2009)

	Lead (mg/l)
	8.50 ± 4.50a
	10.40 ± 5.40a
	10.10 ± 6.50a
	≤0.001

	Cadmium (mg/l)
	0.23 ± 0.16a
	0.34 ± 0.20a
	0.27 ± 0.10a
	≤0.003

	Suspended materials (mg/l)
	43 ± 24a
	42 ± 20a
	57 ± 23a
	<25

	Turbidity (NTU)
	2.35 ± 1.12a
	1.1 ± 0.45a
	3.10 ± 1.15a
	<10

	Total dissolved solids (ppm)
	19.8 ± 5.7a
	17.6 ± 9.5a
	24.8 ± 10.50a
	≤500

	Electrical conductivity (µS/cm)
	45.75 ± 12.5a
	43.25 ± 25.4a
	67.5 ± 30.10a
	≤200

	Salinity (ppm)
	35.24 ± 15.50a
	38.21 ± 16.70a
	55.02 ± 27.40a
	≤120

	pH
	7.15 ± 0.20a
	7.21 ± 0.35a
	6.98 ± 0.42a
	6.5≤pH≤8.5

	Oxydability (mg/l)
	0.87 ± 0.21a
	1.25 ± 0.50a
	1.86 ± 0.50a
	≥7.5

	Nitrates (mg/l)
	1.70 ± 0.75a
	1.59 ± 0.43a
	1.45 ± 0.30a
	≤0.1

	Total Phosphorus (mg/l)
	0.25 ± 0.15a
	0.18 ± 0.03a
	0.32 ± 0.05a
	≤0.05

	Biological demand oxygen (mg/l)
	1200 ± 250a
	1300 ± 700a
	1154 ± 750a
	≤1


Sp = sampling point, the line having the same letter means not significant difference.

Ascendant hierarchical classification of physicochemical parameters permitted to divide the lake according to the longitudinal gradient in upstream, middle-stream and downstream more by biological demand oxygen (Fig. 2).

[bookmark: _Toc199874484]Fig. 2: Variation of chemical parameters in the study site. 
[bookmark: _Toc199319123]3.1.3. Biological parameters of study sites 
[bookmark: _Toc199319124]i. Species richness

The species richness amounted to 13 orders, 38 families, 80 genera and 167 species (Table 3). The most dominant family was Oscillatoriaceae with 16 species (9.5%), followed by Phormidiaceae with 14 species (8.3%) and Microcoleaceae with 13 species (7.7%). 
[bookmark: _Toc199874329]Table 3: Species richness of cyanobacteria in Bambili lake.
	Order 
	Family 
	Genus
	Number of pecies

	Synechococcales
	Synechococcaceae 
	Anathece 
	1

	
	
	Cyanobium 
	3

	
	
	Cyanocatena 
	1

	
	
	Cyanodictyon
	1

	
	
	Cyanogranis 
	1

	
	
	Cyanothamnos 
	1

	
	
	Lemmermanniella 
	2

	
	Rhabdodermatidae 
	Rhabdoderma 
	4

	
	
	Synechococcus 
	4

	
	Merismopediaceae 
	Aphanocapsa 
	4

	
	
	Eucapsis 
	1

	
	
	Merismopedia
	2

	Halobacteriales
	Halococcaceae
	Lithococcus 
	1

	Chroococcales
	Chamaesiphonaceae
	Chamaesiphon
	1

	
	Microcystaceae 
	Microcystis
	4

	
	Aphanothecaceae 
	Aphanothece
	1

	
	Gloeothecaceae 
	Gloeothece
	3

	
	Gomphosphaeriaceae 
	Gomphosphaeria
	4

	
	Xenococcaceae 
	Asterocapsa 
	2

	
	Chroococcaceae 
	Chroococcus
	3

	
	
	Chroococcidium 
	1

	
	
	Limnococcus
	1

	
	Chroococcidiopsidaceae 
	Cyanosarcina 
	3

	
	Gloeocapsaceae 
	Gloeocapsa
	2

	
	Stichosiphonaceae 
	Stichosiphon 
	2

	
	Entophysalidaceae 
	Entophysalis 
	2

	
	Hydrococcaceae 
	Cyanocystis 
	2

	Actinomycetales 
	Micrococcaceae 
	Microcrocus 
	1

	
	
	Pannus 
	1

	
	
	Coelomoron 
	2

	
	
	Coelosphaerium 
	3

	Clostridiales 
	Clostridiaceae 
	Clastidium 
	1

	Oscillatoriales 
	Oscillatoriaceae 
	Cyanocatenula 
	1

	
	
	Limnothrix
	1

	
	
	Leibleinia
	2

	
	
	Cyanoderma
	1

	
	
	Geitlerinema 
	3

	
	
	Trichodesmium 
	1

	
	
	Blennothrix 
	3

	
	
	Oscillatoria 
	4

	
	Pseudanabaenaceae 
	Pseudanabaena
	2

	
	
	Pseudophormidium 
	4

	
	Leptolyngbya 
	Leptolyngbya
	4

	
	Planktolyngbyaceae 
	Planktolyngbya
	3

	
	Phormidiaceae 
	Arthronema 
	1

	
	
	Tapinothrix
	1

	
	
	Borzia
	1

	
	
	Anagnostidinema 
	1

	
	
	Porphyrosiphon 
	3

	
	
	Symploca 
	2

	
	
	Symplocastrium 
	2

	
	
	Tychonema 
	2

	
	
	Phormidium 
	1

	
	Microcoleaceae 
	Schizothrix
	1

	
	
	Hydrocoleum 
	4

	
	
	Microcoleus 
	8

	
	
	Lyngbya 
	1

	
	Planktothricaceae 
	Planktothricoides 
	1

	
	
	Planktothrix 
	1

	
	Scytonemataceae 
	Plectoneme 
	3

	
	
	Scytonema 
	1

	Bacteroidales 
	Rikenellaceae 
	Romeria 
	2

	Xanthomonadales 
	Lysobacteraceae 
	Wolskyella 
	1

	Spirulinales 
	Microcoleaceae 
	Glaucospira 
	1

	
	
	Spirulina 
	2

	
	
	Cyanobacterium 
	1

	Pleurocapsales 
	Hyellaceae 
	Pseudoncobyrsa
	1

	
	
	Hyella
	4

	
	Xenococcaceae 
	Xenococcus
	2

	
	
	Xenotholos
	1

	
	Pleurocapsaceae 
	Pleurocapsa
	4

	Arthrospirales 
	Arthrospiraceae 
	Arthrospira 
	1

	Nostocales 
	Scytonemataceae 
	Symphyonema 
	1

	
	Rivulariaceae 
	Calothrix 
	6

	
	
	Rivularia 
	1

	
	
	Hassalia 
	2

	
	
	Gloeotrichia 
	2

	
	Nostochopsaceae 
	Microchaete 
	3

	
	Tolypothrichaceae 
	Tolypothrix 
	3

	
	Hapalosiphonaceae 
	Mastigocoleus 
	1


Please mention the source of identification of Cyanobacteria.
The number of species varied according to the different sampling points from 111 species in sampling point 1 (upstream) to 148 species in sampling point 3, downstream (Fig. 3).

[bookmark: _Toc199874485]Fig. 3: Variation of the number of species.
ii. Toxicity of cyanobacteria

There were 9 genera which produce toxins identified in the study site (Table 4). The most dominant are Microcystis, Oscillatoria, Aphanocapsa and Synechococcus with 4 species respectively. These species produced toxins grouped in 3 types: Anatoxins, Aplysiatoxins and Microcystins.
[bookmark: _Toc199874330]Table 4: Classification of toxic cyanobacteria.
	Toxins
	Genera
	Number of Species

	Anatoxins
	Microcystis
Planktothrix
	4
1

	Aplysiatoxins
	Schizothrix
	1

	
	Oscillatoria
	4

	Microcystins
	Cyanobium
	3

	
	Phormidium
	1

	
	Rivularia
	1

	
	Synechococcus
	4

	
	Aphanocapsa
	4



iii. Diversity indices
The Shannon-Weaver’s diversity index was high and varied from 4.48 in sampling point 1 to 4.80 in sampling point 3 (Fig. 4).

[bookmark: _Toc199874486]Fig. 4: Variation of Shannon-Weaver’s diversity index.
iv. Pielou’s equitability index
The Pielou’s equitability was high and less variable with the highest value obtained in sampling point 3 of 0.96 (Fig. 5).

[bookmark: _Toc199874487]Fig. 5: Variation of Pielou’s equitability.
v. Simpson’s index
The Simpson’s index was high and constant in the sampling points with a value of 0.98 (Fig. 6). 

[bookmark: _Toc199874488]Fig. 6: Variation of Simpson’s index.
vi. Berger-Parker’s dominance index
Berger-Parker’s index was low and also less variable with the highest value obtained in sampling point 2 of 0.04 (Fig. 7).

[bookmark: _Toc199874489]Fig. 7: Variation of Berger-Parker’s dominance.
vii. Hill’s index 
The hill’s index was high in sampling point 3 of 0.82 and low in sampling point 2 of 0.79 (Fig. 8). 

[bookmark: _Toc199874490]Fig. 8: Variation of Hill’s index.
viii. Spatio-temporal variation of species according to the sampling site
Factorial correspondence analysis showed that the F1 and F2 had 100% of inertia (Fig. 9). These factorial axes permitted to isolate the different sampling points according to their floristic dissimilarity. Site 1 had 10 exclusive species: Chamaesiphon cylindrosporus, Planktolynbya capillaris, Hydrocoleum tenuissimum, Planktothricoides attenuate, Trichodesmium lacustre, Blennothrix brebissonii, Blennothrix vermicularis, Oscillatoria chalybae, Calothrix aegualis and Calothrix littoralis. Site 2 had one exclusive species, Oscillatoria princeps. Site 3 had 7 exclusive species: Synechococcus brunneolus, Coelomoron presillum, Wolskyella floridana, Cyanosarana littoralis, Geitlerinema attenuatum, Tychonema granulatum and Calothrix simplex.

Fig. 9: Factorial correspondence analysis showing the distribution of species in the study sites.

[bookmark: _Toc199874491]Fig. 10: Clustering of sampling points according to exclusive species.
[bookmark: _Toc199319125]ix. Variation of density of cyanobacteria
The density of cyanobacteria increased from sampling point 1 to sampling point 3 (Fig. 11). Oscillatoriales are dominating in all the sampling points with the highest value obtained in sampling point 3 of 497 × 103 Ind./l. They were followed by Chrococcales with the highest value of 247 × 103 Ind./l obtained in sampling point 3. The less dense order was Xanthomonadales with 5 × 103 Ind./l in sampling site 3.

Fig. 11. Variation of density of the different orders in the study site.
3.2. Discussion
The analysis of physicochemical parameters from the study site revealed serious water quality issues, especially concerning heavy metal contamination and organic load. Lead (Pb) ranged from 8.5 mg/l to 10.4 mg/l, which greatly exceed the WHO permissible limit of 0.01 mg/l (Pham et al., 2017). Chronic exposure to lead through drinking water is associated with neurological damage, kidney dysfunction, and developmental delays in children (Sarkar et al., 2019). Cadmium (Cd) Measured between 0.23 and 0.34 mg/l, also far above the WHO guideline of 0.003 mg/l. Cadmium is a carcinogen and nephrotoxic even at low concentrations (Ku et al., 2013). These findings suggest serious contamination, likely from anthropogenic sources such as agricultural runoff, corroded pipes, or improper waste disposal. Biological Oxygen Demand (BOD) ranged from 1154 to 1300 mg/L, significantly higher than the recommended threshold of 5 mg/l for surface water quality. Such high BOD levels indicate massive organic pollution, likely from domestic waste, decomposing plant material, or animal waste from nearby cattle grazing activities. High BOD leads to oxygen depletion, which creates an ideal habitat for anaerobic bacteria and cyanobacteria, contributing to the lake’s bloom potential. pH ranged between 6.98 and 7.21, within WHO's acceptable range of 6.5 – 8.5, indicating neutral conditions. Nitrates and total phosphorus concentrations were below WHbvO limits, but their presence, even at low levels, promotes eutrophication (Obiri-Danso et al., 2008). Turbidity values (1.1 – 3.1 NTU) were acceptable (<5 NTU), yet suspended material and salinity were moderately elevated, possibly due to seasonal runoff during the rainy period.
The biological analysis of samples collected from Lake Bambili revealed a diverse and abundant community of cyanobacteria. A total of 167 species were identified, The dominant order, Oscillatoriales, includes several species known for producing harmful secondary metabolites called cyanotoxins, such as Planktothrix agardhii, Oscillatoria princeps, and Microcoleus vaginatus. Notably, Microcystis aeruginosa, a well-documented producer of microcystins (a class of hepatotoxins), was also present in significant numbers. This genus, along with Anabaena (now classified as Dolichospermum) and Planktothrix, are frequently implicated in toxic blooms that pose serious public health threats when their toxins accumulate in water used for drinking, recreation, or agriculture (Codd et al., 2005; Lane, 2011).
The ecological conditions of the lake, particularly high nutrient loads, low water velocity, and organic pollution, likely create favorable conditions for cyanobacterial proliferation. These bloom-forming species thrive in eutrophic environments, and their dominance suggests the potential for frequent and possibly toxic blooms in Lake Bambili. The presence of toxigenic species implies a risk of cyanotoxin exposure, particularly microcystins and anatoxins, which can lead to acute liver damage, neurological disorders, and even death with long-term ingestion (Martin et al., 2015; Chen et al., 2021).
The diversity indices showed some slight differences. The Shannon weaver’s index varied from 4.3 to 4.8 in the three study sites unlike those obtained by Ndjouondo et al. (2024) which were lower between 0 to 2.8 in the 6 study sites in different water bodies in Nkwen. The Simpson’s index indicated the highest value obtained in site 3 with 0.99 and the lowest in site 1 with 0.986. this is higher than those obtained in different sites in Nkwen with values from 0.68 to 0.91as shown in Ndjouondo et al. (2024). The pielou’s equitability index shows great variety in site 3 with value 0.962 with site 2 having lesser variation of species with value 0.95 unlike those from 6 different sites in Nkwen by Ndjouondo et al. (2024) which showed a variation at 0.92 for site 5 and the least at site 3 with values on 0.70. These values are higher in lake Bambili because its velocity is low due to the confined nature of the lake unlike these water bodies in Nkwen which are movable waters of higher velocity. 
4. CONCLUSION
Water from lake Bambili is used by many in their household for their chores, for farming and even for drinking. Different catchment sites found there shows the vast nature of utility of this water. People around this area mostly practice farming. The water is of great importance to its population. The cyanobacterial and physicochemical aspects of this water showed that, the physical parameters of this water is good to be used for chores and other house hold activities. The chemical aspects of this water shows heavy metals like lead in quantities like 8.5mg/l to 10.4mg/l. Electrical conductivity was very high with values ranging from 43.25-67.5 µS/cm which could arise from human activities around the lake. The quality of cyanobacteria in the lake are mostly nontoxic but a few genera like the osicillatorales with toxic species which produce toxins in the water. The quantity of this cyanobacteria accounted for how toxic this water could be 
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