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ARTICLE INFO ABSTRACT

Article History Phytoplankton are photosynthetic microscopic organisms that inhabit
Received:1/3/2024 the upper sunlit layer (euphotic zone) of marine and fresh water bodies.
Accepted:18/4/2024  Phytoplankton, as the primary producer of the aquatic ecosystem’s food chain
Available:22/4/2024 and are very sensitive to environmental changes as energy stored up in them
determine the basic primary productivity of an ecosystem. There is dearth of

Keywords: information on the phytoplankton community of the Festac creek and thus
Photosynthetic, the need for this study which aims at microscopically investigating the
Primary phytoplankton community of the Festac creek. The Phytoplankton diversity

and distribution of the Festac creek, Lagos, Nigeria. was investigated for 12
months (November 2021 — October, 2022). Phytoplankton samples were
collected monthly for 12 months, using a 55 um mesh size standard plankton
net towed horizontally from a motorized boat for 5 mins at < 4 Km/h and
preserved by adding 4% unbuffered formalin. The drop count microscopic
analysis method was used to study the phytoplankton species. A total of 34
phytoplankton species from 7 algal classes namely Bacillariophyceae (16
species), Cyanophyceae (9 species), Chlorophyceae (2 species),
Conjugatophyceae (3 species), Dictyochophyceae (2 species), Tintinnid (1
species) and Dinophyceae (1 species) were recorded. Notable species were
recorded such as: Lyngbya sp, Prorocentrum lima, Navicula sp. Nitzschia
lineola, Phormidium bohneri, Oscillatoria limosa, Oscillatoria nigro viridis,
Oscillatoria formosa and some other known marine species such as
Coscinodiscus radiatus, Coscinodiscus marginatus Skeletonema costatum,
Odontella sinensis, Thalassionema nizschoides, Fragillaria oceanica,
Spirulina subsalsa and Tintinnopsis radix. The most abundant class was the
Cyanophyceae (Blue-green algae) with Oscillatoria limosa being the most
abundant species. This could be attributed to the constant addition of nutrient
particularly nitrate and phosphate run offs from industries around the study
area which enhances cyanobacterial growth and indicates that the Festac
creek is eutrophic.

Producers, Aquatic
ecosystem, Algae.

INTRODUCTION

Phytoplankton is one of the primary producers of the aquatic ecosystem, as well as
the first organisms to produce energy, which they generate from light sources, such as solar.
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Phytoplankton converts light energy into carbohydrates through photosynthesis. (Souza et
al, 2022). Phytoplankton play a crucial role in the marine food web and are sensitive
indicators of environmental change (Cerfonteyn et al, 2023), they usually undergo a fairly
predictable annual cycle, but some species may develop explosively and form blooms.
Phytoplankton have important applications in the assessment of water quality and
ecosystem health (Guo ef al., 2020). For example, the balance between phytoplankton, the
environment, and the quality of water health can be evaluated using phytoplankton diversity
and biological integrity index (Tan et al., 2017; Liu et al., 2020). Phytoplankton are
functional groups of prokaryotic and eukaryotic organisms (Dos Santos et al., 2017) that
inhabit near the water surface where there is sufficient light to support photosynthesis and
are an important primary producer and the basis of the food chain in open water because
they are the first link in nearly all aquatic food chain (Onyema and Akanmu, 2017,
Babatunde ef al., 2017). Knowledge of phytoplankton population dynamics is essential
because temporal and spatial fluctuations in its composition and biomass may be excellent
indicators of natural or anthropogenic perturbations in the aquatic ecosystems.
Phytoplankton is regarded as one of the most critical ocean players, accounting for roughly
50% of global primary production (Mohamed and Nassar, 2023). They form the foundation
of marine food webs, drive the chemical composition of the atmosphere and thus influence
the climate. The composition of phytoplankton species is naturally influenced by seasonal
environmental changes and nutrient availability (Kise and Geuer 2018). Any negative effect
on their population may have detrimental consequences in the food chain and the entire
community of the aquatic ecosystem (Larbi, 2017).Previous researches on phytoplankton
composition and abundance studies have been in the creeks, lagoons, Lagos lagoon
complex, Lagos harbour, Niger Delta regions and other parts of Nigerian coastal waters.
Some available literature includes, Asuquo et al., (2022) on the phytoplankton composition
and abundance in Cross river estuary, Okonkwo et al, (2021) on the assessment of
physiochemical characteristics and phytoplankton of the Ajegunle creek, Okere et al, (2021)
on the variation of the physiochemical parameters, nutrient and some heavy metals of the
Tincan island creek, Agarin et al, (2020) on the effect of water quality on the distribution
of phytoplankton in Tincan Island creek, Isichei ez al., (2020) on the taxonomic composition
of phytoplankton in Esa-Odo Reservoir, Okere et al, (2020) on the seasonal variation of the
hydro — environmental factors and phytoplankton of the waters around Tincan Island,
Effiong et al., (2018) spatial distribution of phytoplankton community in the Obolo River
Estuary, Niger Delta and Onyema and Akanmu, (2017) on the environmental variables,
algal pigments and phytoplankton in the Atlantic ocean off the Badagry coast, Lagos,
(Balogun and Ajani, 2015) the spatial and temporal variations of phytoplankton pigments
and primary productivity of Badagry creek, (Ekhator et al., 2014) on the checklist of
phytoplankton of a Southern Nigeria lotic ecosystem, (Dimowo, 2013) on the monthly
variation of phytoplankton in the Ogun River, (Onyema, 2012) on the diatom composition
of the Port-Novo creek, (Adesalu ef al, 2010) on the hydrochemistry and phytoplankton
composition of two tidal creeks in South-Western Nigeria, (Onuoha et al., 2010) checklist
of phytoplankton species of the Ologe lagoon, and (Onyema, 2008) on the phytoplankton
diversity of the Iyagbe lagoon (Chukwu and Nwankwo, 2003) on the impact of pollution on
the microbenthic community of the Festac creek. There is dearth of information on the
phytoplankton community (with identified species by microscopic investigation) of the
Festac creek. The aim of this study was to microscopically investigate the phytoplankton
community of the Festac creek and provide a systematic list for the creek.
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MATERIALS AND METHODS

Study Area:

The Festac Creek (Fig. 1) is a tidal creek in the South-Western part of Nigeria, it
flows into the Badagry creek and into the Atlantic Ocean through the Lagos harbour on the
highly industrialized western axis. It lies between latitude N 6° 27’ 55.2"” and longitude E
3°14'20.0" and is subject to strong maritime influence from the adjacent Lagos harbour.

The Festac creek is joined by a canal all the way from Oshodi down to Isolo and
has a total total distance of 25.6 kilometers covering 1,651square meters which flows into
the Badagry creek. Fishing, commercial boating, sand miners and recreational activities
are known to occur within the creek, but it has also been identified as a eutrophic water
body. The climate of the area is dominated by rainy season which last from April to October
and dry season which lasts from November to March. Two peaks mark the rain in May to
July, and September to October. Rainfall is usually heavier during the first period creating
serious flash floods which are aggravated by the characteristics poor surface drainage
conditions of the surrounding coastal lowlands. The Festac creek is heavily polluted owing
to the prevalence of industries located in the Festac area and activities such as ship docking,
boat transportation, industrial waste water discharge, noticeable ship wrecks and sand
discharge. Riparian communities make a living from these activities. However, the
consequences of these activities on the environment are enormous. Additionally, the Festac
creek is located in a densely populated area, and it is likely that the creek is receiving a
significant amount of nutrients from sewage and agricultural runoff. This is likely
contributing to the eutrophication of the creek. The adjoining waters around the Festac creek
are heavily contaminated due to the wanton activities of sand miners, dredgers, the discharge
of untreated sewage, and the relatively unregulated activities of ships and other vessels
(Davies and Okonkwo, 2021).

Collection of Phytoplankton Samples:

The study was carried out for a period 12 months (November, 2021 — October,
2022), covering the wet and dry seasons. Plankton net of mesh size 55um was used to collect
phytoplankton samples from below the water surface after towing for 5 minutes. The content
was emptied into a plastic container and fixed immediately with 4% formalin in the field
for preservation. The samples were then transported to the laboratory for analysis.

Phytoplankton Investigation:

After 48hrs in the laboratory the preserved phytoplankton samples were
concentrated to 10 ml. and examined, identified and counted using an Olympus binocular
microscope with a calibrated eye piece at different magnifications (10X and 40X). The drop
counts microscopic analysis method as adapted by (Onyema, 2008; Wu ef al., 2014) was
used for investigation of the fixed phytoplankton samples. Five drops of concentrated
plankton sample were used (using a long nose disposable pipette/dropper) of the
concentrated sample (10 ml) were investigated at different magnifications (50X, 100X and
400X) and the average recorded. The final data were presented as number of organisms
(cells, filaments, colonies and organism) per ml. Confirmation of species identification were
done using pertinent texts (Al-Kandari et al., 2009 a, b; Bellinger 2010, Onyema et al.,
2010; Sharma 2011; Costello et al., 2013; Guiry and Guiry, 2017 and World Register of
Marine Species (WoRMS).
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Fig. 1: Amuwo Odofin, Lagos State Showing the Festac Creek.
RESULTS

A total of 34 species of phytoplankton (totaling 954 individuals) belonging to seven
major algal groups were represented in the micro-flora of the sampled areas within the
Festac creek during the study as shown in (Table 1). These were the Cyanophyceae,
Bacillariophyceae, Chlorophyceae, Conjugatophyceae, Dictyochophyceae, Tintinid and
Dinophyceae. Tintinid (7intinnopsis radix) and Dinophyceae (Prorocentrum lima) recorded
a single species each. Presented below are notable species, trends and their percentage
frequency of occurrence for the different groups and species of algae. Table 2, shows a
summary of dominant species and their most frequent associates in the Festac creek
(Abundance per ml). Figure 2, also shows the relative abundance of phytoplankton species
in Festac creek, Lagos, Nigeria (November, 2021 — October, 2022) and Figure 3, shows the
abundance composition of phytoplankton species in Festac creek, Lagos, Nigeria
(November, 2021 — October, 2022).

Cyanophyceae (Blue — green algae):

The cyanophyceae were the predominant group at all stations for the duration of
the study in terms of phytoplankton species diversity and were numerically more abundant
(85.68%) during the sampling period. 9 species of blue-green algae were recorded with
Oscillatoria 148ediast being the most abundant species in the study area. With regard to
species and their percentage frequency of occurrence, Oscillatoria nigra (38.3%),
Oscillatoria princeps (0.73%), Oscillatoria limosa (17.31%). Oscillatoria 148 ediast
(40.14%), Spirulina subsalsa (2.57%), Arthrospira platensis (0.18%), Phormidium bohneri
(0.36%,) 148ediastrum. (0.18%) and Chroococcus sp. (0.18%).
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Table 1: Phytoplankton species in Festac Creek, Lagos, Nigeria (November 2021 — October

2022)
S/N | TAXA TOTAL
CYANOPHYCEAE
1. Oscillatoria  nigro viridis 208
2. Oscillatoria  princeps 4
3. Oscillatoria limosa 364
4. Oscillatoria formosa 216
5. Spirulina subsalsa 14
6. | Arthrospira platensis 1
7. | Phormidium bohneri 2
8. 149ediastrum. 1
9. Chroococcus sp. 7
BACILLARIOPHYCEAE
10 | Coscinodiscus radiatus 30
11 | Coscinodiscus concinnus 2
12 | Coscinodiscus marginatus 10
13 | Coscinodiscus gigas 1
14 | Pinnularia sp. 4
15 | Nitzschia lineola 4
16 | Navicula sp. 11
17 | Thalassiosinema nitzchoides 3
18 | Synedra ulna 23
19 | Tabellaria floculosa 1
20 | Skeletonema  costatum 14
21 | Hyalodiscus  stelliger 2
22 | Surirella sp. 4
23 | Fragilaria islandica 1
24 | Pleurosigma  obscurum 1
25 | Odontella sinensis 1
CHLOROPHYCEAE
26 | Pediastrum simplex 2
27 | Pediastrum duplex 9
CONJUGATOPHYCEAE
28 | Genicularia  sp. 1
29 | Closterium acerosum 3
30 | Closterium strigosum 3
DICTYOPHYCEAE
31 | Dictyocha speculum 2
32 | Dictyocha sp. 3
OLIGOTRICHEA
33 | Tintinnopsis radix 1
DINOPHYCEAE
34 | Prorocentrum lima 1
Total Taxa/Species 34

Total number of Individuals 954
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Table 2: Summary of dominant species and their frequent associates in the Festac Creek,
Lagos Nigeria. November 2021 — October 2022 (abundance per ml).

Months Dominant species Associated species

November 2021 Oscillatoria nigro viridis (45) Navicula sp. (11), Coscinodiscus marginatus
(10), Coscinodiscus radiatus (9), Coscinodiscus
concinnus (2), Pinnularia sp. (3), Nitschia
lineola. (3), Spirulina subsalsa (1)

December 2021 Oscillatoria nigro viridis (74) Coscinodiscus radiatus (7), Dictyocha sp. (3),
Dictyocha speculum (2), Spirulina subsalsa (2),
Nitschia lineola (1), 150 ediastrum. (1),
Oscillatoria princeps (1)

January, 2022 Oscillatoria nigro viridis (80) Coscinodiscus radiatus (3)

Spirulina subsalsa (3), Pinnularia sp (1).
Oscillatoria limosa (1), Pediastrum simplex (2),
Prorocentrum lima (1)

February, 2022 Oscillatoria limosa (83) | Skeletonema costatum (8), Surirella sp. (4),
Oscillatoria  nigro viridis (3) Fragilaria
islandica (1) Spirulina subsalsa (1)

March, 2022 Oscillatoria limosa (56) | Synedra ulna (2), Skeletonema costatum (2),
Coscinodiscus radiatus (1), Spirulina subsalsa
)

April, 2022 Coscinodiscus radiatus (6) Oscillatoria limosa (5), Sprulina subsalsa (1),
Pediastrum duplex (1)

May, 2022 Oscillatoria limosa (75) | Oscillatoria nigro viridis (4), Spirulina subsalsa

(4), Closterium acerosum (3), Oscillatoria
princeps (3), Skeletonema costatum (2),
Coscinodiscus radiatus (2), Phormidium bohneri
(1), Thalassionema nitzchoides (1), Hyalodiscus
stelliger (1), Pleurosigma obscurum (1),
Coscinodiscus gigas (1), Chroococcus (1),
Synedra ulna (1), Odontella sinensis (1)

June, 2022 Oscillatoria sp. (7) Oscillatoria limosa (4), Skeletonema costatum
(2), Pediastrum duplex (1)
Tintinnopsis radix (1)

July, 2022 Oscillatoria limosa (13) Synedra ulna (5), Closterium strigosum (3),
Oscillatoria 150 ediast (2), Thallasionema
nitzschoides (1) Coscinodiscus radiatus (1),
Oscillatoria nigro viridis (1)

August, 2022 Oscillatoria limosa (71) spirulina subsalsa (1)
Synedra ulna (1)
150ediastrum duplex (1)
Oscillatoria nigro viridis (1)

Genicularia sp (1)
September, 2022 Synedra ulna (3) Pediastrum duplex (2), Coscinodiscus radiatus
(@)
October, 2022 Oscillatoria limosa | Synedra ulna (12), Chroococcus (6), Pediastrum
(270) duplex (4), Tabellaria flocculosa (1),
Hyalodiscus stelliger (1), Arthrospira platensis
(1), Thallasionema nitzschoides (1),

Phormidium bohneri (1)

Bacillariophyceae (Diatoms):

16 species of green algae which included Coscinodiscus radiatus (25.66%),
Coscinodiscus concinnus (1.77%), Coscinodiscus marginatus (8.85%), Coscinodiscus
gigas (0.88%), Skeletonema costatum (12.38%), Odontella sinensis (0.88%) were the more
abundant and frequently occurring centric species that occurred in the creek. With regards
to the pennate diatoms important members included Pinnularia sp.(3.54%),Nitzschia
lineola (4.42%), Navicula sp. (9.73%), Thalassiosinema nitzchoides (2.65%), Synedra ulna
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(21.23%), Tabellaria floculosa (0.88%), Hyalodiscus stelliger (1.77%), Surirella sp.
(3.54%), Fragilaria islandica (0.88%) and Pleurosigma obscurum (0.88%).
Chlorophyceae (Green algae):
The green algae were represented by two species namely — Pediastrum simplex
(10%) and Pediastrum duplex (90%).
Conjugatophyceae (Desmids):
Genicularia sp. (14.2%) and Closterium acerosum (42.85%) and Closterium
strigosum (42.85%) were the desmids that occurred.
Dictyochophyceae (Silicoflagellates)
2 species namely — Dictyocha speculum (40%) and Dictyocha sp. (60%) were the only
silicoflagellates recorded for the study
Oligotrichea (Tintinnids):
Tintinnopsis radix (100%%) was the only tintinnid recorded for the study.
Dinophycea (Dinoflagellates):
The dinoflagellates were represented by one specie only, namely Prorocentrum
lima (100%).

CYANOPHYCEAE
86%

CHLOROPHYCEAE
1%

BACILLARIOPHYCE
AE
12%

OLIGOTRICH"A
OOI

DICTYOPHYCEAE §§ CONJUGATOPHYC
DINOPHYCEAE (173 EAE

0% 1%

Fig. 2: Relative abundance of phytoplankton species in Festac Creek, Lagos, Nigeria
(November, 2021 — October, 2022).
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Fig. 3: Abundance composition of phytoplankton species in Festac Creek, Lagos, Nigeria
(November, 2021 — October, 2022).

DISCUSSION

Thirty-four species belonging to 7 taxonomic groups were recorded for the study.
Their contribution in terms of species abundance is thus, Cyanophyceae> Bacillariophyceae
>Chlorophyceae>Conjugatophyceae>Dictophyceae>Oligotrichea and Dinophyceae.

The blue-greens were numerically more abundant (85.68%) during the sampling
period, with Oscillatoria limosa being the most abundant species. The abundance of
cyanophyta in terms of species could be a pointer that the hydrochemistry and salinity of
the studied area favours its growth. Notable species were recorded Some of these are bloom
species such as Lyngbya sp, Prorocentrum lima, Navicula sp. Nitzschia lineola, Phormidium
bohneri, Oscillatoria limosa, Oscillatoria nigro viridis, Oscillatoria formosa and some
known marine species such as Coscinodiscus radiatus, Coscinodiscus marginatus,
Skeletonema costatum, Odontella sinensis, Thalassionema nizschoides, Fragillaria
oceanica, Spirulina subsalsa and Tintinnopsis radix were also reported. The particular high
diversity of blue-greens (Oscillatoria limosa) observed in the creek could be a result of
favourable water chemistry. It may also be due to the constant addition of nutrients
particularly through nitrate and phosphate run-offs from industries around the study area
and which will enhance their growth. Similar observations of the abundance of blue-green
algae have been reported by Agarin et al., (2020) who observed that the blue-green algae
were numerically more abundant as a result of the high number of Microcystis aeruginosa
and the low population of the other phytoplankton at the studied area was attributed to high
nutrient levels and the fluctuations in the physicochemical parameters and this affected their
distribution pattern. Perez ef al., (2023) indicated in a study that the relationship between
cyanobacterial abundance and physicochemical variables was positively related to
temperature, TP and TN, thus indicating that there is a direct relationship between increasing
nutrients, increasing temperature, and cyanobacteria proliferation. Gilbert, (2020) also
reached a similar conclusion. These groups of algae (blue-green) are said to fix nitrogen,
causing eutrophication in the wetland plains. They additionally produce toxins that pose a
health risk to humans and animals when exposed to them in large quantities. Cyanobacterial
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blooms are known to render freshwater ecosystems unsuitable for drinking water and
recreational uses by producing metabolites and metabolic byproducts with unpleasant
olfactory and gustatory properties (Wang et al., 2019).

On the other hand, in terms of species diversity, diatoms outnumbered all the other
groups. The pennate diatoms (11 taxa) had more species than the centric diatoms (5 taxa).
This may be a pointer to the scouring action of flood water on the substratum (Agarin et al,
2020). Coscinodiscus radiatus was the most abundant species closely followed by Synedra
ulna. This species is known to indicate alkaline, pH and high levels of nutrients in the water
(Onyema, 2021: Dienye and Sikoki, 2023)

The green algae were represented by Pediastrum duplex and Pediastrum simplex.
Their very low occurrence in the study area could be attributed to the influence of fresh and
acidic water conditions (Nwankwo and Akinsoji, 1992: Sarmaja et al, 2006). Closterium sp.
dominated the conjugatophycea and their presence suggests that there are a lot of nutrients
available in the water body. (Onyema, 2021), The presence of Dictyocha sp. in this study
was also found to be associated with the presence of other indicator species of high water
quality, such as diatoms and desmids. Seldom occurrence of Tintinnopsis radix was recorded
in the study area which is an indication of low water quality and thus, may be a sign of
eutrophication.

According to Inyang et al, 2016, the phytoplankton community has shown
significant response to changes in hydroclimatic variables such as TDS, silicate, turbidity,
pH, transparency and rainfall, this explains the effect of these variables on the
phytoplankton. It would seem also from the dynamics of phytoplankton occurrences that
apart from gross amounts of biodegradable contaminant, signs of toxic chemical waste are
also reflected in the phytoplankton diversity. The presence of Odontella sinensis, Spirulina
subsalsa and Phormidium bhoneri at one time or another are clear bio-indicators of the
alkaline and brackish nature of the creek, its high nutrients status and the presence of toxic
contaminants (Onyema, 2007)

The findings of this study agree with that of Sorayya et al., 2011 who reported that
the phytoplankton community in freshwater is mostly made up of Chlorophyta, Cyanophyta,
Bacillariophyta and Dinophyta
CONCLUSION

The presence of the blue-green algae, the most abundant genera in this study,
indicates that the water is not portable except after proper treatment. The presence of blue-
green algae such as Oscillatoria limnosa and diatom species such as Nitzschia lineola
strongly showed that the Festac Creek is eutrophic (Onyema, 2021: Asuquo et al, 2022).
Since phytoplankton play a major role in the food chain, it is pertinent to monitor natural
and anthropogenic changes in plankton populations. It can be opined that the major pollution
sources in the study area include the discharge of raw sewage, wood shavings, sand and
gravel extraction, dredging, hydrocarbon spent oil discharge and industrial wastes. The
study therefore recommends the need to create educational awareness among the inhabitants
of this study area and the general public on the effects of anthropogenic activities such as
dumping of industrial waste, discharge of untreated sewage and runoff of agricultural
fertilizers in aquatic ecosystems for sustainable management and a healthy aquatic
ecosystem and wetland.

Declarations:

Ethical Approval: Not applicable.

Conflicts of Interest: The authors declare that they have no competing interests.

Informed consent:All the authors of this manuscript accepted that the article is submitted
for publication in the Egyptian Academic Journal of Biological Sciences, B. Zoology, and
this article has not been published or accepted for publication in another journal, and it is not
under consideration at another journal.



154 Odufuye, K.O et. al.

Authors Contributions: All authors have contributed equally and significantly to the
manuscript and gave final approval for publication. All authors have read and agreed to the
published version of the manuscript.

Funding: No funding was available for this research.

Availability of Data and Materials: All relevant data have been presented within the
manuscript text, tables and figures. Further information can be provided by the
corresponding author upon reasonable request.

Acknowledgements: Not applicable.

REFERENCES

Asuquo, G. I, Akpan, L. L., George, U. U., Asuquo, I. E., Ukpatu, J. E. and Ejiogu, I. N.
(2022). Phytoplankton Composition and Abundance in Mbiakong River, Cross
River Estuary, Niger Delta, Nigeria. Asian Journal of Environment and
Ecology, 19(4) pp: 135-141.

Al-Kandari, M., Al-Yamani, F.Y., Al-Rifaie, K. (2009). Marine Phytoplankton Atlas of
Kuwait’s Waters. Kuwait Institute for Scientific Research, Kuwait. pp. 350
Adesalu, T., Bagbe, M., and Keyede, D. (2010). Hydrochemistry and phytoplankton
composition of two tidal creeks in South-Western Nigeria. Revista de Biologia

Tropical, 58(3): 827-840.

Bellinger, G.E and Siegee, D.C (2010). Fresh Water Algae: Identification and Use as Bio-
indicators First edition John Wiley and Sons, Ltd. pp. 271.

Babatunde, B., Oladimeji, A.A., Auta, J. and Balarabe, M.L. (2017). Variations of
phytoplankton abundance and species composition in Kudiddiffi-Kubanni Stream,
Hanwa-Makera, Zaria, Nigeria: implication for water quality. International
Journal of Advanced Science and Research, 4(4), 651-658.

Britannica, T. Editors of Encyclopaedia (2024). phytoplankton. Encyclopedia Britannica.
https://www.britannica.com/science/phytoplankton.

Costello, M., Bouchet, P., Boxshall, G.W., Fauchald, K. and Gordon, D.P., (2013). Global
coordination and standardisation in marine biodiversity through the World Register
of Marine Species (WoRMS) and related databases. PLoS One, 8(1): €51629.

Cerfonteyn, M., Groben, R., Vaulot, D., Gudmundsson, K., Vannier P., Dolores Pérez-
Hernandez, M. and Viggd boér Marteinsson. (2023). The distribution and diversity
of eukaryotic phytoplankton in the Icelandic marine environment. Scientific
Reports, 13:8519

Dos Santos, A.L., Gourvil, P., Tragin, M., Noé€l, M.H., Decelle, J., Romac S. and Vaulot, D.,
(2017). Diversity and oceanic distribution of prasinophytes clade VII, the dominant
group of green algae in oceanic waters. ISME Journal, 11: 512-528.

Davies, 1. C. and Okonkwo, S. E. (2021). Analyses of Some Heavy Metal and Nutrients of
Water Samples from Ajegunle Creek in Lagos. International Journal of
Environment and Pollution Research, (9)1: 7-26.

Dimowo B. O. (2013). The Phytoplankton Species Composition and Abundance of Ogun
River, Abeokuta, Southwestern Nigeria, International Journal of Aquaculture, 3(2):
4-7.

Dienye, H.E., Sikoki, F.D. (2023). Interaction of Some Environmental Gradients with
Bloom Forming Coscinodiscus Species (Kiitzing, 1844) in the Upper reaches of
Bonny Estuary Rivers State, Niger Delta. International Journal of Current Science
Research and Review, 6(5): 2818-2827

Effiong, K.S., Inyang, A.I and Robert, U.U. (2018). Spatial distribution and diversity of
phytoplankton community in Eastern Obolo River Estuary, Niger Delta. Journal of
Oceanography and Marine Science, 9(1):1-14.



Phytoplankton Diversity and Distribution in the Festac Creek, Lagos, Nigeria 155

Guo, F., Gu, J. G., Zhao, J., Yu, H. Z., and Xiao, L. J. (2020). Effects of phytoplankton
classifications on the relationship between phytoplankton community and
environment in summer subtropical reservoirs, Southern China. Journal
of Environmental Sciences, 41: 5050-5059.

Guiry, M.D., Guiry, G.M., 2017. AlgaeBase. [WWW Document]. World-wide Electron.
Public National Universities, Ireland, Galway.

Guiry, M.D. and Guiry, G.M. (2024). AlgaeBase. World-wide electronic publication,
National University of Ireland, Galway (taxonomic information republished from
AlgaeBase with permission of M.D. Guiry). Lyngbya C. Agardh ex Gomont, 1892.
Accessed through: Lundholm, N., Churro, C., Escalera, L., Fraga, S., Hoppenrath,
M., Iwataki, M., Larsen, J.; Mertens, K., Moestrup, 0., Murray, S., Tillmann, U.,
Zingone, A. (Eds) (2009 onwards) IOC-UNESCO Taxonomic Reference List of
Harmful Micro Algae at: https://www.marinespecies.org/hab/aphia. php?p=
taxdetails&id=146538 on 2024-01-29

Glibert, P.M. (2020) Harmful algae at the complex nexus of eutrophication and climate
change. Harmful Algae, 91:101583.

HABs (2024). Naviculales. Accessed at:  https://www.marinespecies.org/hab/
aphia.php?p=taxdetails&id=149015 on 2024-01-29

Isichei, C.T., Adeniyi, 1. F., Ogbuenunu, K. E. and Enordiana, I. O. (2020). Taxonomic
Composition and Assessment of Phytoplankton Flora in Esa-Odo Reservoir, Osun
State, Nigeria. Direct Research Journal of Biology and Biotechnology, 6:(5) 64-74.

Inyang, A. 1., Sunday K. E. and Dan, M. U. (2016). Effect of hydroclimatic conditions on
phytoplankton community at Epe Lagoon tributary, Southwest Nigeria Journal of
Oceanography and Marine Science, 7(2): 12-23

Kociolek, J.P., Blanco, S., Coste, M., Ector, L., Liu, Y., Karthick, B., Kulikovskiy, M.,
Lundholm, N., Ludwig, T., Potapova, M., Rimet, F., Sabbe, K., Sala, S., Sar, E.,
Taylor, J., Van de Vijver, B., Wetzel, C.E., Williams, D.M., Witkowski, A., and
Witkowski, J. (2024). DiatomBase. Nitzschia A.H. Hassall, 1845. Accessed
through: Lundholm, N.; Churro, C., Escalera, L., Fraga, S., Hoppenrath, M.,
Iwataki, M., Larsen, J., Mertens, K., Moestrup, @., Murray, S., Tillmann, U. and
Zingone, A. (Eds) (2009 onwards) IOC-UNESCO Taxonomic Reference List of
Harmful Micro Algae at: https://www.marinespecies.org/hab/aphia.php?p=
taxdetails&id=149045 on 2024-01-29

Kaise, L. and Geuer, J. (2018). Phytoplankton Responses to Marine Climate Change — An
Introduction: Proceedings of the 2017 conference for Young Marine Researchers in
Kiel, Germany. 10.1007/978-3-319-93284-2 5.

Liu, Y. Y, AYL, Q. L., Zhang, S. R., Wu, X. R., Wan, B. N. and Zhang, X. P. (2020).
Comparative study on the suitability of periphytic algae and phytoplankton in river
health assessment. Acta Ecologica Sinica, 11: 3833-3843.

Li, X., Zhao, Y., Chai, F., Yu, H., Sun, X and Liu, D. (2022). Phytoplankton Community
Structure Dynamics in Relation to Water Environmental Factors in Zhalong
Wetland. International Journal of Environmental Research and Public Health, 19:
14996.

Larbi, L. L. O. Y. D. (2017). Enhancing Community Stewardship towards Aquatic
Ecosystem Health in Ghana:(A Case Study of Ada Coastal Environment) (Doctoral
dissertation, University of Ghana).

Majeed, A., Tajudeen, H., Grace, O., Damilola, A., Nse-Abasi, A., Ruth, A., Samuel, O.,
Lydia, A., Azeez, B., and Abass, A. (2023). Plankton Composition and Distribution
in Some Selected Rivers Within Ilorin, Kwara State, North Central Nigeria. 19-33.


https://www.marinespecies.org/hab/aphia
https://www.marinespecies.org/hab/
https://www.marinespecies.org/hab/aphia.php?p=

156 Odufuye, K.O et. al.

Mohamed Zein Alabdein N. and Mamdouh Amin F. (2023.) Seasonal variability of
phytoplankton along some of the Red Sea harbors during 2019-2021.
Egyptian Journal of Aquatic Biology and Fisheries, 27(2): 43-60

Nwankwo, D. I. and Akinsoji (1992). Epiphyte community on water Hyacinth, Eichhornia
crassipes (MART.) Solms in coastal waters of south western Nigeria. Archiv Fur
Hydrobiologie, 124 (4): 501 — 511.

Onyema, 1.C. (2007). The phytoplankton composition, abundance and temporal variation of
a polluted estuarine creek in Lagos Nigeria. Turkish Journal of Fisheries and
Aquatic Science, 7:89-96.

Onyema, [.C. (2008). A checklist of phytoplankton species of the iyagbe lagoon, Lagos.pdf.
Journal of Fisheries and Aquatic Sciences, 3:167-175.

Onyema, 1. C. (2021). Phytoplankton ecology and coastal waters of Nigeria. Camel’s
Top, Lagos. 323pp.

Onyema, 1.C., Nkwoji, J.A., Eruteya, O.J. (2010). The water chemistry and plankton
dynamics of a tropical high energy erosion beach in Lagos. Journal of the American
Society, 6: 111-122.

Onyema, [.C., Akanmu, R.T. (2017). Environmental variables, algal pigments and
phytoplankton in the atlantic ocean off the coast of badagry, Lagos.
Journal of Aquatic Sciences, 32: 171-191.

Oyetunji, O. and Obikoya, R. (2023). Plankton Abundance and Diversity of Eleyele River,
Oyo State.International Journal of Agriculture and Biological Sciences,7:47-54.

Onuoha P.C., Nwankwo D.I. and Vyverman W. (2010) A checklist of phytoplankton species
of Ologe lagoon, Lagos southwestern Nigeria. Journal of the American
Society,6(9): 297-302

Parmar, T.K., Rawtani, D. and Agrawal, Y.K (2016). Bioindicators: The natural indicator of
environmental pollution. Frontiers Life Sciences, 9: 110-118.

Pérez-Gonzélez, R., Soria-Perpinya, X., Soria, J., Sendra, M. D., and Vicente, E. (2023).
Relationship between Cyanobacterial Abundance and Physicochemical Variables
in the Ebro Basin Reservoirs (Spain). Water, 15(14): 2538.

Sharma, N.K and Bhardwaj, S. (2011). An assessment of seasonal variation in
phytoplankton community of Mahi River (India). Geneconserve, 10(40): 154-164.

Sarmaja-Korjonen, K., Seppdnen, A and Bennike, O (2006). Pediastrum algae from the
classic late glacial B??lling S?? site, Denmark: Response of aquatic biota to climate
change. Review of Palaeobotany and Palynology, 138.:95-107.

Souza Araujo, G., Pacheco, D., Cotas, J., William Alves da Silva, J., Saboya, J., Teixeira
Moreira, R., and Pereira, L. (2022). Plankton: Environmental and Economic
Importance for a Sustainable Future. IntechOpen. 100433

Tan, Q., Ma, Q., Li, B. B, Lu, H. J., Fu, M., and Yao, W. (2017). Ecological health
assessment of the upper reaches of the Yangtze River, based in biotic integrity index
of phytoplankton. Fresh wild Fish. 03: 97-104.

Wikipedia contributors. (2024, January 15). Phytoplankton. In Wikipedia, The Free
Encyclopedia. Retrieved 10:35, January 25, 2024, from https://en.wikipedia.org/w/
index.php?title=Phytoplankton&oldid=1195769260

Wang, Z.; Song, G.; Li, Y.; Yu, G.; Hou, X.; Gan, Z. and Li, R. (2019). The Diversity,
Origin, and Evolutionary Analysis of Geosmin Synthase Gene in Cyanobacteria.
Science of the Total Environment, 689: 789-796

Wu, M., Wang, Y.S., Wang, Y.T. (2014). Influence of environmental changes on
phytoplankton pattern in Daya Bay, South China sea. Review of Biology.49: 323—
337.


https://en.wikipedia.org/w/

	abee176c04f076dbd2540cc18992eaaaa52c4a86806c0fd689c95594c5412b40.pdf
	abee176c04f076dbd2540cc18992eaaaa52c4a86806c0fd689c95594c5412b40.pdf

