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ABSTRACT

When water temperature and irradiance as well as meteorological conditions and nutrient supply are favourable, 
cyanobacteria can flourish in lakes and rivers where they can produce blooms usually in summer to late autumn, in 
both subtropical and temperate latitudes. Several of which are toxic and produce specifically hepatotoxins type 
microcyst ins. Studies undertaken in dams and natural lakes, particularly in the lake Oubeira and the dam Cheffia 
(East-Algeria), showed that these media evolve quickly to eutrophication, following an increased productivity 
stimulated continuously by the fertilizer contributions and a change of increasingly dry climate. The appearance of 
toxic cyanobacteria in these water bodies either used as drinking water or for recreational purposes may present 
serious health risks for the human population. The biodiversity of toxic cyanobacteria and their toxins, undertaken in 
the lake Oubeira and the dam Cheffia, showed that the Microcystic is the most implied genus in the formation of 
cyanobacterial blooms. The concentrations of microcyst ins, estimated by the PP2A method, are very high (28 mg/L) 
during the period of cyanobacterial blooms in summer and at the beginning of autumn. The MC-LR, MC-YR, and MC-
RR are the most common microcyst in congeners identified in these water bodies.
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1. INTRODUCTION

In recent years, the incidence of harmful algal blooms in aquatic 
ecosystems has increased globally in frequency, severity, and duration 
[1]. The cause for this apparent expansion is unknown, but numerous 
studies suggest that eutrophication and climate change are two processes 
that may promote the proliferation and expansion of harmful 
cyanobacterial blooms [2]. Therefore, in the African continent, it is most 
probable that these changes in climate associated to the pressures 
cumulating by many activities such as tourist industry and urbanization 
in the cost line of some countries will trigger the trend towards 
continuous degradation of the water quality. In addition to continuous 
degradation of their coastal areas, the North African arid countries are 
identified with serious future limitations for water quality and quantity. 
Consequently, on their efforts to overcome these issues and to support 
their economic and social development, certain countries such as Algeria 
with resources which do not exceed an average of 1000 cubic meters per 
year and per inhabitant supplied important efforts of mobilization of the 
superficial water resources by construction of dams. However, in these 
reservoirs and natural lakes which are also fragile and of high ecological, 
social and cultural value; the discharge of sewage, industrial pollutants, 
eroding soil, and deposition of effluents rich in nitrates and phosphorus 
potentiate the development of some toxic cyanobacteria species [3].

During the last decade, the purpose of our research was focused on the 
biodiversity of cyanobacteria and their toxins in the Cheffia dam and 
Oubeira lake. The Cheffia Dam is located in the Wilaya of El Tarf in the 
north-eastern Algeria with the coordinates of 36°07'N and 8°03'E. It covers 
1000 hectares and has a maximum depth of 30 m, and it provides drinking 
water for the Wilaya of Annaba and the surrounding area (population 1 
million). However, Lake Oubeira is a shallow, polymictic waterbody, located 
in north-eastern Algeria (36°53́N and 008°23́E), home to El Kala National 
Park, and has an average elevation of 25 m above sea level. It is the first 
largest freshwater lake in Algeria and has an estimated surface area of 
2,200 ha and a maximum depth of 4 m. In 1984, the lake was included as a 
wetland under the Ramsar Convention [Ramsar Convention Official 
Website (www.ramsar.org)] because it is considered an important natural 
reserve for migratory birds and wildfowl species.

Fishing and irrigation are some of the activities practiced in and around 
its waters.

2. BIODIVERSITY OF TOXIC CYANOBACTERIA AND THEIR TOXINS IN 
THE SURFACE WATERS OF THE NORTHEAST ALGERIAN

In the surface waters of the northeast Algerian, several studies have 
shown that cyanobacterial blooms containing microcyst ins were 
dominated by the genus Microcystic [4,5,6,7,8,9]. Our investigation in 
the Cheffia dam has shown that this reservoir has seasonal 
cyanobacterial blooms that start in summer and last into autumn, 
however Lake Oubeira has persistent blooms that encompass all 
seasons. Cyanobacteria have a cosmopolitan distribution and colonize a 
great variety of ecosystems, but they are especially associated with 
water bodies such as rivers, lakes and dams. Favourable cyanobacterial 
growth conditions that often lead to blooms usually in summer to late 
autumn, in both subtropical and temperate latitudes are a combination of 
abiotic factors (water stratification, high light intensity and 
temperature, alkaline pH and water eutrophication) and biotic factors 
(zooplankton grazing) [3]. Maximum growth rates are attained by most 
cyanobacteria at temperatures above 25°C. For example, within these 
two surface waters cyanobacterial blooms have been observed during 
the warmest months particularly in summer and in early autumn waters 
[5].

Total microcyst in concentrations in the raw water of the Cheffia dam 
reached a level of 28.9 μg/L MCYST-LR equivalent and were significantly 
correlated to cyanobacterial biomass. The LC/MS/MS analysis of 
cyanobacterial extract prepared from the raw water sample, in which the 
highest microcyst in concentration is observed, revealed the presence of 
two microcyst in variants: microcyst in-YR (MCYSTYR) and microcyst in-
LR (MCYST-LR), [5]. However, in the lake Oubeirathe high concentration of 
microcyst ins was detected in autumn 2004 at 29 mg equivalent MC-LR/l 
[4]. Analysis of the field bloom extract from this Lake by MALDI-TOF mass 
spectrometry demonstrated the presence of four variants of microcystins: 
microcystin-LR (MCYST-LR), microcystin-YR (MCYSTYR), microcystin-RR 
(MCYST-RR), and a demethylated variant of MCYST-LR (DMCYST-LR). 
Recently, analysis of a cyanobacterial bloom dominated by the genus 
Microcystis and harvested from the lake des Oiseaux, near the lake 
Oubeira,revealed the presence of a high diversity of microcystin variants 
with 21 congeners identified. Among these, 12 known microcystins (MC-
RR, MC-LR, MC-FR, MC-WR, MC-YR, MC-LA, MC(H4) YR, MC-HilR, [Asp3] 
MCRAba, and [Glu(OCH3)6]MC-LR) and two new congeners ([Asp3]MC-
HarAba and [Glu(OCH3)6]MC-FR) were characterized. The variant MC-RR 
was the major (43.4%) in the blood sample [9].
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The contamination of surface water by these cyanotoxins can cause 
water quality problems for fisheries, aquaculture, farming, and sanitary 
hazard for human and animals. Consequently, Humans and other 
animals can be indeed exposed to cyanotoxins through both direct 
routes, including contamination of drinking and recreational waters, 
and indirect routes, including food supplements made from 
cyanobacteria, or through consumption of contaminated food after 
toxin accumulation in fish, shellfish and other aquatic organisms, as 
well as in vegetables after using contaminated water for irrigation [10]. 
For example, a research paper reported that the common carp caught in 
Lake Oubeira (Algeria) between April 2010 and March 2011 have 
concentrations of microcystins in their muscle tissues exceeding 2.7–
5.7 times the WHO-TDI guideline [11]. Microcystins have adverse 
effects also on aquatic fauna, which are directly exposed. For example, a 
scientist reported for the first time the mortality of freshwater turtles 
associated to a toxic bloom of Microcystis sp. producing MCs in Lake 
Oubeira (Algeria).

3. CONCLUSION

These studies showed in dams and natural lakes located in the 
Northeast of Algeria the dominance of the genus Microcystis in autumn 
with high microcystin concentrations reaching 29 mg equivalent MC-
LR/L.High diversity of microcystin variants was also observed with the 
MC-LR, the high toxic congener, was usually the major in the blood 
samples. Consequently, the presence of these toxins in these surface 
waters constitutes a considerable potential risk to human and animals, 
especially during the period of development of cyanobacterial blooms.
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