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ABSTRACT: The objective of this paper is to investigate the Composition, Distribution and Spatio Temporal 

Dynamics community of the tropical freshwater stream, Ikoro Stream, Edo State, Nigeria using appropriate standard 
methods. A total of 83 phytoplankton taxa comprising five taxonomic divisions, namely Chlorophyta (55%), 

Bacillariophyta (32%), Cyanophyta (7%), Euglenophyta (5%) and Rhodophyta (1%) were identified. The 

Chlorophyta were mainly Desmidiaceae; Bacillariophyta were mainly Diatomaceae and Naviculaceae; Cyanophyta 

represented by Chroococcaceae, Nostocaceae, and Oscillatoriaceae; Euglenophyta represented by Euglenophyceae 

and Rhodophyta by the single species Batrachospermum vagum. Fragillaria sp. was identified as the most 

ubiquitous taxon, with an overwhelming 96% occurrence across almost all sampling months and stations. Other 
highly frequent taxa included Surirella elegans (67%), Pinnularia cardinaliculus (63%), and Cladophora oligoclona 

(54%). Conversely, Chlorophyta richness was heavily driven by true desmids (e.g., Closterium, Cosmarium, and 

Micrasterias), alongside filamentous forms such as Spirogyra and Oedogonium. Spatio-temporal dynamics were 
influenced by seasonal climate shifts. Spatial variations were minor, though Station 3 displayed a slightly more 

robust distribution of desmids and euglenoids later in the sampling season. From a bio-indicator perspective, the 

minimal presence of organic pollution markers - specifically Cyanophyta (Anabaena, Oscillatoria) and 
Euglenophyta (Euglena, Phacus) indicates that Ikoro Stream is relatively pristine and free from heavy agricultural 

or anthropogenic eutrophication. This ecological integrity is further corroborated by the presence of the red alga 

Batrachospermum vagum (21% occurrence), a sensitive indicator of clean, well-oxygenated, flowing lotic systems. 
On the whole, the study demonstrates that Ikoro Stream maintains a stable ecological balance, providing crucial 

baseline data for local watershed conservation and management.  
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Phytoplankton are microscopic algae that float freely 

in water and can only move passively due to currents 

and waves. (Kadiri and Akhere 2021). They are 

commonly categorized on the basis of size into five 

classes: ultraplankton less than 2µm in diameter, 

nanoplankton 2 to 20µm, microplankton 20 to 200µm, 

macroplankton 200 to 2000µm and megaplankton 

greater than 2000 µm (Carol et al, 1993; Opute and 

Kadiri, 2013). Phytoplankton are dominant plants in 

limnetic well-lit regions of aquatic ecosystem; 

therefore, their role in the aquatic environments is of 

paramount importance. As primary producers in the 

aquatic system phytoplankton are responsible for the 

conversion of inorganic materials into organic matter. 

Thus, they constitute the principal initiator of the 

biomass conversion and food of aquatic fauna either 
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directly or indirectly. The abundance and spread of 

phytoplankton are in direct relationship to the health, 

physico-chemical status as well as aging process of the 

host aquatic ecosystems (Pereira, 2025). Complex 

interactions between physicochemical variables, 

including nutrient availability, light intensity, 

temperature, pH, hydrological conditions, and the 

extent of anthropogenic disturbance, control the 

organization of phytoplankton communities (Etisa et 

al 2024, Akin-Orinola, 2003). These parameters 

ultimately determine species composition and relative 

abundance. Phytoplankton assemblages are frequently 

dominated by taxa like Bacillariophyta and 

Chlorophyta under favourable environmental 

conditions (Zhang et al 2025). However, restricted 

water flow and nutrient enrichment frequently 

encourage the growth of cyanobacteria, some of which 

can produce toxins that are detrimental to aquatic life 

and human health (Dokulil and Teubner, 2000). Ikoro 

Stream, located in Edo State, Nigeria, is a freshwater 

lotic ecosystem that supports domestic activities, 

agriculture, and other ecological functions for nearby 

communities. Despite its socio-economic significance, 

limited information exists regarding the ecology and 

composition of its phytoplankton communities. 

Considering the potential impacts of riparian farming, 

waste disposal, and seasonal flooding, anthropogenic 

disturbances may alter nutrient dynamics and 

subsequently affect phytoplankton community 

structure. Such ecological changes could have 

significant implications for water quality and the 

sustainability of ecosystem services provided by the 

stream.  The objective of this paper is to investigate the 

Composition, Distribution and Spatio Temporal 

Dynamics community of the tropical freshwater 

stream, Ikoro Stream, Edo State, Nigeria. 

 

MATERIALS AND METHODS  
Description of Study Area: The study was carried out 

on Ikoro Stream, located at Ikoro village in Ovia North 

East Local Government Area of Edo State, Nigeria. It 

is a tributary of Osse River and it lies between latitude 

50 25´ E and 50 30´ and longitude 60 15´ N and 60 19´ 

N. Climatically, they are having two seasons - the dry 

season (November - April) and the wet season (May – 

October). 

 

Sampling Stations: Three sampling locations were 

earmarked for the study as shown in     figure 1. 

 

Station One: Station one (1) is located close to the 

bank of the stream where trading on aquatic foods, 

bathing and washing of clothes take place. On the 

fringes of this stations are grasses like Commenlina 

benghalensis, Elaeis guineensis and epiphytes.   

 

Station Two: Station two (2) is about 100m from 

station1. This station is used as a source of drinking 

water for the inhabitants of Ikoro village. The 

vegetation here are mainly Commenlina Benghalensis 

and Dryopteris: Human activities such as washing and 

bathing also take place here.   

 

Station Three: Station three (3) is about 300m from 

station 2; fishing activities take place here and the 

dominant plant species are Elaies guineensis and ferns.  

 

 
 

Collection of Samples: The sampling was carried out 

at monthly intervals for a period of eight months, from 

the three stations. Phytoplankton samples were 

collected in each of the sampling stations by towing a 

55µm mesh plankton net through the water. The 

samples were put into clean plastic containers and 

preserved using 4% formalin solution. 

Microscopic Examination, Photography, and 

Identification: Aliquots of the samples were examined 

and photographs taken by using a Leitz Orthoplan 

Wide Field research microscope. Identification was 

done using Prescott (1975), Kadiri (1987), Opute 

(1991) and Bellinger and Sigee (2015). 
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RESULTS AND DISCUSSION  
The phytoplankton flora of the three stations studied in 

Ikoro stream consist of eighty-three taxa comprising of 

five divisions, thirteen orders, twenty-one families, 

thirty-nine genera. Division Chlorophyta and 

Bacillariophyta had 55% (46 taxa) and 32% (26 taxa) 

respectively which constituted majority of the entire 

phytoplankton as shown in table 1. These were 

followed by Cyanophyta which contributed 7% (6 

taxa), then Euglenophyta 5% (4 taxa) and the least was 

Rhodophyta which contributed 1% (1 taxon) to the 

total phytoplankton population as shown in figure 2.  

 

Table 2 illustrates the spatio-temporal distribution and 

percentage occurrence of phytoplankton (algal genera) 

recorded across three distinct stations in Ikoro Stream 

over an eight-month sampling period (February to 

September). The phytoplankton community 

represented by five major taxonomic divisions of 

Bacillariophyta, Chlorophyta, Cyanophyta, 

Euglenophyta, and Rhodophyta, reveal the following 

findings: Bacillariophyta (Diatoms) exhibits the 

highest variety of taxa and is the most consistently 

distributed division across all stations and months. 

Notable genera include Cymbella, Eunotia, 

Fragillaria, Frustulia, Aulacoseira, Pinnularia, 

Surirella, Ulnaria, and Tabellaria. Chlorophyta (green 

algae) were found in all three stations with the 

exception of Scenedesmus apiculatus, which occurred 

only in station 3 in the months of February and March 

and Cosmarium binum which occurred in station 1 in 

the month of February. This division consists of the 

highest number of individual species/genera recorded, 

dominated substantially by desmids, particularly true 

desmids (Desmidiaceae), such as Closterium, 

Cosmarium, Desmidium, and Micrasterias, alongside 

filamentous Zygnematophycean forms like Spirogyra, 

Mougeotia, and Oedogonium. 

 
Fig. 2: Relative Contribution of Phytoplankton Divisions of Ikoro 

Stream 

Six Orders and nine Families represented the division 

Chlorophyta. The Orders were Chlorococcales, 

Oedogoniales, Ulothrichales, Cladophorales, 

Volvocales and Zygnematales. The families were 

Scenedesmaceae, Oedogoniaceae, Ulothrichaceae, 

Cladophoraceae, Volvocaceae, Zygnemataceae, 

Mesotaeniaceae and Desmidiaceae. The order 

Zygnemataceae made up the bulk of Chlorophyta with 

37 taxa out of the total Chlorophyta taxa of 46. 

Amongst the Bacillariophyta, the Centrales comprised 

members belonging to Families Melosiraceae and 

Eupodiscaceae with only one taxon representing each 

of these families. The Pennales group was represented 

by the following families: Diatomaceae, Eunotiaceae, 

Naviculaceae and Surirrellaceae. The following three 

families: Naviculaceae (12 taxa) and Diatomaceae (7 

taxa) were better represented than others. Cyanophyta 

was represented by 3 Orders. These were Chrooccales, 

Nostocales and Oscillatoriales comprising of the 

following families: Chrococceae (1 taxon), 

Nostocaceae (1 taxon) and Oscillatoriaceae (4 taxa). 

The Rhodophyta was represented by only one Order 

(Nemalionales) and one family (Batrachospermaceae) 

as shown in table 1. 

 
Table 1: Phytoplankton Composition of Ikoro Stream 

Division Classes Orders Families Genera Species Total % Taxa 
Composition 

 Chlorophyta Chlorophyceae    6 9 23 46 46 55 

 Bacillariophyta Bacillariophyceae 2 6 11 22 26 32 

 Cyanophyta  Cyanophyceae 3 3 4 6 6 7 
 Euglenophyta Euglenophyceae 1 1 2 4 4 5 

 Rhodophyta 

Total 5 

Rhodophyceae 

5 

1 

13 

1 

20 

1 

42 

1 

79 

1 

83 

1 

100 

 
Tabel 2: Spatio-temporal Distribution of Phytoplankton of Ikoro Stream for station 1 

ALGAL GENERA STATION 1 Total % 

Occurrence February March February May February July February September 

Bacillariophyta          
Cymbella sp ̱ + - - - - ̱ - 4 

Eunotia asterionelloides Hustd ̱ + ̱ + + + ̱ ̱ 17 

Eunotia flexulosa Brebex Kutz + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 21 
Fragillaria sp. + + + + + + + + 96 

Frustulia rhomboides Her.D De Toni ̱ ̱ ̱ + + ̱ + ̱ 38 

Aulacoseira sp. + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 4 
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Aulacoseira  granulata (Ehr.) Ralf var 

muzzanesis (Meist)+ 

̱ + + + ̱ ̱ + ̱ 38 

Pinnularia cardinaliculus Cleve (one cell) ̱ ̱ + + + + + + 63 

Pinnularia cardinaliculus Cleve (two-
celled) 

̱ ̱ ̱ + ̱ ̱ ̱ ̱ 13 

Pinnularia cardinaliculus Cleve (three-

celled) 

̱ ̱ + ̱ ̱ ̱ ̱ ̱ 29 

Pinnularia cardinaliculus Cleve (four-

celled) 

̱ ̱ ̱ ̱ ̱ + ̱ ̱ 13 

Pinnularia nobilis Ehr. ̱ ̱ ̱ ̱ ̱ + ̱ ̱ 13 
Pinnularia rivularis Hustedt ̱ ̱ ̱ + + ̱ ̱ ̱ 33 

Pinnularia viridis (Nitzsch) Ehr. ̱ ̱ + + + + ̱ ̱ 54 

Surirrella celebesiana Hustedt ̱ ̱ ̱ ̱ ̱ + ̱ ̱ 4 
Surirella elegans Ehr. ̱ + + + + + + ̱ 67 

Surirrella robusta Ehr. ̱ ̱ ̱ ̱ ̱ ̱ ̱ + 4 

Surirrella sublinearis Hust. ̱ ̱ + + + ̱ ̱ ̱ 38 
Ulnaria acus Kutz ̱ + + ̱ ̱ ̱ ̱ ̱ 21 

Ulnaria superba Kutz ̱ + ̱ + + ̱ ̱ ̱ 29 

Tabellaria fenestrata (Lyngb) Kutz ̱ ̱ ̱ ̱ ̱ ̱ + ̱ 21 
Tabellaria floculossa var asterionelloides 

(Rothe) Kutz 

̱ ̱ ̱ ̱ ̱ ̱ + ̱ 25 

Tabellaria floclossa (Rothe) Kutz +  +  + + +  46 
CHLOROPHYTA          

Chamydomonas sp ̱ + ̱ ̱ ̱ ̱ ̱ + 17 

Cladophora oligoclona Kutz ̱ ̱ + + ̱ ̱ + ̱ 54 
Closterium acerosum (Schrank) Ehr Ex 

Ralf 

̱ ̱ ̱ ̱ + + + ̱ 42 

Closterium diane Ehr.var arcuatum 
(Breb.) Raben 

̱ ̱ ̱ ̱ ̱ + ̱ ̱ 17 

Closterium  lunata (Mull.) Nitzsch ̱ + ̱ ̱ ̱ ̱ ̱ ̱ 4 

Cosmarium askenasiyi Schmidle Scot and 
Prescot 

̱ ̱ ̱ + ̱ ̱ ̱ ̱ 17 

Cosmarium binum Nordst + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 4 

Cosmarium decoratum West and West + +  ̱ + ̱ ̱ ̱ 29 
Cosmarium monodii Bourrelly ̱ + ̱ ̱ ̱ ̱ + + 21 

Cosmarium sp + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 13 

Desmidium coarctatum Nordst. ̱ + ̱ + ̱ ̱ ̱ ̱ 21 
Desmidium swartzii Agard + + ̱ ̱ ̱ ̱ ̱ + 21 

Desmogonium rabenhorstoanum var 

elongatum Patr. 

+ + + ̱ ̱ ̱ ̱ + 25 

Eudorina elegans Ehr. ̱ ̱ + ̱ ̱ ̱ ̱ ̱ 8 

Gonatozygon kinahanii (Arch) 

Rabenh.f. minor Foster 

̱ + + ̱ ̱ ̱ ̱ ̱ 8 

Micrasterias doveri (Biswas) var africana 

Bourrelly 

̱ ̱ + ̱ ̱ ̱ ̱ ̱ 8 

Micrasterias foliaceae Bailey ̱ ̱ ̱ ̱ ̱ + + ̱ 4 
Micrasterias monahabuleshwarensis Hobs ̱ ̱ ̱ + ̱ ̱ ̱ ̱ 4 

Micrasterias torreyi Bail ̱ + ̱ ̱ ̱ ̱ ̱ + 13 

Mougetia sphaerocarpa Wolle + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 25 
Mougeotia sp + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 13 

Netrium  digitus  var digitus Ehr.) 
Itzigs & Rothe 

̱ + ̱ + ̱ ̱ ̱ ̱ 8 

Oedogonium grande Kutz + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 8 

Oedogonium suecicum Wittr. + ̱ + ̱ ̱ ̱ ̱ ̱ 29 
Pandorina sp ̱ ̱ + ̱ ̱ ̱ ̱ ̱ 8 

Pleurotaenium coronulatum (Breb) 

Rabenh var fluctuatum  W. West 

̱ ̱ + ̱ ̱ ̱ ̱ ̱ 8 

Pleurotaenium subcoronnulatun (Turn) 

West and West var. Africana Sch 

̱ ̱ + ̱ ̱ ̱ ̱ ̱ 8 

Pleurotaenium ovatum Nordst ̱ ̱ ̱ ̱ ̱ ̱ ̱ + 8 
Spirogyra insignis (Hass) Kutz ̱ ̱ ̱ + ̱ ̱ ̱ ̱ 17 

Spirogyra sp + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 25 

Spharozosma granulatum Roy and Bliss + ̱ ̱ + ̱ ̱ ̱ ̱ 25 
Straurastrum setigerum Cleve + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 13 

Tetmemorus brebissonii (Menegh) Ralfs ̱ ̱ ̱ + ̱ ̱ ̱ ̱ 8 

Ulothrix tenuissima Kutz + + ̱ ̱ ̱ ̱ + ̱ 38 
Vovlox Africana Ehr. ̱ ̱ ̱ ̱ ̱ ̱ ̱ + 8 

Zygnema pecitinatum (Vauch) C. A. 

Agardh 

̱ ̱ ̱ ̱ + ̱ ̱ ̱ 8 

DIVISION CYANOPHYTA          
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Anabaena sp + ̱ ̱ ̱ ̱ ̱ ̱ ̱ 8 

Lyngbia  aestuari (Martens) Liebman ̱ ̱ ̱ + ̱ ̱ ̱ ̱ 4 

Lyngbia majuscula Harvey ̱ ̱ ̱ + ̱ ̱ ̱ ̱ 8 

Oscillatoria limnosa Agardh ̱ ̱ ̱ ̱ + ̱ ̱ ̱ 8 
DIVISION EUGLENOPHYTA          

Eglena sp + + ̱ ̱ ̱ + ̱ ̱ 25 

Phacus longicauda Duj. + + ̱ ̱ ̱ + ̱ ̱ 25 
DIVISION RHODOPHYTA          

Batrachospermum vagum (Rothe) C. 

Agardh var vagum 

̱ ̱ ̱ + ̱ ̱ + ̱ 21     

+ means present - means absent 

 

Cyanophyta, Euglenophyta, and Rhodophyta are 

minor components of the phytoplankton flora, 

represented by only a few genera each (e.g., Anabaena 

and Oscillatoria for Cyanophyta; Euglena and Phacus 

for Euglenophyta; Batrachospermum for 

Rhodophyta).  The Most Ubiquitous Taxon is 

Fragillaria sp. which is the single most dominant 

organism in Ikoro Stream, commanding a staggering 

96% occurrence. It was captured in almost every single 

sampling month across all three stations, showing only 

a few sporadic absences (such as June in Station 2) as 

shown in table 2. Other highly frequency 

phytoplankton include Surirella elegans (67%), 

Pinnularia cardinaliculus (one-celled form, 63%), 

Pinnularia viridis (54%), and Cladophora oligoclonal 

(54%). 
 

Table 2: Spatio-temporal Distribution of Phytoplankton of Ikoro Stream for station 2 

ALGAL GENERA  STATION 2  Total % 

Occurrence 

February  March  April  May  June  July   August September   

BACILLARIOPHYTA                   

Eunotia asterionelloides Hustd ̱ ̱ + + + ̱ ̱ ̱  17 

Eunotia flexulosa Brebex Kutz   +    ̱ +  +  ̱ ̱  ̱  ̱   21 
Fragillaria sp.  +  +  +  +     ̱ +  +  +  63 

Fragillaria javanica (Hustedt)  ̱ ̱ +  ̱    ̱ ̱ ̱ ̱   4  

Frustulia rhomboides Her.D De Toni     ̱ ̱  ̱ +  ̱  +  +  +  38 
Aulacoseira granulata (Ehr.) Ralf 

var muzzanesis (Meist) 

+ ̱ ̱ ̱ ̱ ̱ ̱ ̱ 38  

Pinnularia cardinaliculus Cleve (one 
cell)   

   ̱ ̱  +     ̱ +  ̱  +  ̱  63  

Pinnularia cardinaliculus Cleve 

(two-celled)  

   ̱  + ̱ ̱  ̱ ̱  ̱ ̱  13  

Pinnularia cardinaliculus Cleve 

(three-celled)  

+     ̱ +     ̱ +  +  ̱  ̱   29 

Pinnularia cardinaliculus Cleve 
(four-celled)  

   ̱ ̱  ̱  ̱  +  ̱  ̱  ̱   13 

Pinnularia nobilis Ehr.     ̱ ̱  ̱  +  ̱  ̱  ̱  ̱   13 

Pinnularia rivularis Hustedt     ̱ ̱  +     ̱ +  ̱  ̱  ̱   33 
Pinnularia viridis (Nitzsch) Ehr.     ̱ ̱  +  +  +  +  +     ̱  54 

Surirella elegans Ehr.  +  +     ̱ +  +  +  +     ̱   67 

Surirrella sublinearis Hust.     ̱ +  +  +     ̱ ̱  ̱  ̱   38 
Ulnaria acus Kutz     ̱    ̱ ̱  ̱  ̱  +     ̱ ̱    21 

Ulnaria superba Kutz     ̱ ̱  +     ̱ +  ̱  ̱  ̱    29 

Tabellaria fenestrata (Lyngb) Kutz     ̱ ̱   +  ̱  ̱  ̱  ̱  ̱    21 
Tabellaria  floculossa  var 

asterionelloides (Rothe) Kutz  

  ̱  ̱ ̱  +  ̱  ̱     ̱ +     ̱   25 

Tabellaria floclossa (Rothe) Kutz     ̱ ̱  ̱  +  +     ̱ ̱     ̱   46 

CHLOROPHYTA                         
Chamydomonas sp     ̱ +  ̱ ̱  ̱  ̱  ̱  ̱    17 

Cladophora oligoclona Kutz     ̱ ̱  +  +  +  +     ̱ ̱    54 

Closterium acerosum (Schrank) Ehr 
Ex Ralf  

   ̱ ̱  ̱  ̱  +  +  ̱  ̱    42 

Closterium diane Ehr.var arcuatum 

(Breb.) Raben  

   ̱ ̱  ̱  ̱  ̱  ̱  +  ̱    17 

Closterium monoliferum (Borg.) Ehr.     ̱ +  +     ̱ ̱  ̱  ̱  ̱    8 

Closterium turgidum Ehr.    ̱  ̱  +     ̱ ̱  ̱  ̱  ̱    4 

Cosmarium askenasiyi Schmidle 
Scot and Prescot  

   ̱ +  ̱  ̱  ̱  ̱  ̱  +    17 

Cosmarium decoratum West and 

West  

+     ̱ ̱  ̱  ̱  ̱     ̱    ̱   29 

Cosmarium sp  +  +     ̱ ̱  ̱  ̱  ̱  ̱    13 
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Desmidium coarctatum Nordst.  +     ̱ ̱  ̱  ̱  ̱  ̱  ̱    21 

Euastrum pseudopectinatum 

Schmidle  

   ̱ ̱  +  ̱  ̱  ̱  ̱  ̱    8 

Micrasterias fimbriata Ralfs  +     ̱ ̱  ̱  ̱  ̱     ̱ ̱    13 
Mougetia sphaerocarpa Wolle     ̱ ̱  ̱  ̱  ̱  +  +     ̱   25 

Oedogonium suecicum Wittr.     ̱ ̱  ̱  ̱  ̱  +  ̱     ̱   29 

Pleurotaenium ovatum Nordst     ̱    ̱ +  ̱  ̱  ̱  ̱  ̱    8 
Spirogyra insignis (Hass) Kutz     ̱ +  +  ̱  ̱  ̱  ̱  ̱    17 

Spirogyra sp  +  +     ̱ ̱  ̱  ̱  +  ̱    25 

Spharozosma granulatum Roy and 
Bliss  

+  ̱    ̱ ̱  ̱  +     ̱    ̱   25 

Straurastrum setigerum Cleve     ̱ ̱  ̱  ̱  ̱  ̱  +  ̱    13 

Tetmemorus brebissonii (Menegh) 
Ralfs  

   ̱ ̱  ̱  +  ̱  ̱  ̱  ̱    8 

Ulothrix tenuissima Kutz  +     ̱ ̱  +  ̱  ̱  +  ̱    38 

DIVISION CYANOPHYTA                    
Anabaena sp  +     ̱ ̱     ̱ ̱  ̱  ̱     ̱   8 

Lyngbia majuscula Harvey     ̱    ̱ ̱  +  ̱  ̱  ̱  ̱    4 

Lyngbia sp     ̱ +  ̱     ̱    ̱    ̱    ̱    ̱   4 
DIVISION EUGLENOPHYTA                    

Euglena oxyuris Schmarda     ̱ ̱  ̱  ̱  +  ̱  ̱  ̱    17 

Euglena sp     ̱ +  ̱  ̱  ̱     ̱    ̱ ̱    25 
Phacus longicauda Duj.     ̱ +     ̱    ̱ ̱  ̱  ̱  ̱   25 

+ means present - means absent 

 

A significant portion of the flora is rare, yielding only 

a 4% occurrence rate. These are typically restricted to 

a single station during a specific month—examples 

include Cymbella sp. (Station 1, March), Pinnularia 

dactylus (Station 3, July), Cosmarium binum (Station 

1, February), and Euglena acus (Station 3, August) 

shown in table 2. Temporal variations indicate total 

phytoplankton presence fluctuates profoundly by 

month. For many species, occurrence drops or 

becomes highly fragmented during the peak wet 

season months (June/July), while certain diatoms like 

Fragillaria sp. maintain a steady presence regardless 

of the season. For spatial variations, Station 3 (table 2) 

displays a slightly more robust distribution for several 

desmid species (Closterium acerosum, Closterium 

diane) and euglenoids later in the sampling season 

(July–September) compared to Stations 1 and 2.  

 

The phytoplankton community of Ikoro Stream is 

structurally dominated by two major groups: 

Bacillariophyta and Chlorophyta, a trend frequently 

observed in tropical lotic (flowing water) ecosystems 

(Ismail and Hamid, 2023).  

 

The Ubiquity Dominance of Diatoms 

(Bacillariophyta) shown by the overwhelming 

persistence of diatoms, particularly Fragillaria sp. 

(96% occurrence) and Surirella elegans (67% 

occurrence), indicates that the environmental 

conditions of Ikoro Stream are highly favourable for 

silica utilizing organisms. Diatoms are well-adapted to 

flowing water environments because many species 

possess mechanisms to tolerate turbulence, varying 

light conditions, and rapid nutrient fluctuations (Pal 

and Choudhury, 2014). The high occurrence of 

Pinnularia and Surirella species - which are frequently 

benthic or periphytic and this suggests that stream 

mixing or shallow depths may routinely suspend these 

organisms into the open water column, a physical 

process typical of shallow lotic environments 

(Arévalo-Moreno et al., 2026). The cosmopolitan 

distribution of these taxa indicates that they can 

survive in varied environmental conditions both 

chemical and physical. While diatoms dominate in 

sheer consistency and occurrence, Chlorophyta 

dominates in species richness, heavily driven by 

desmids (e.g., Closterium, Cosmarium, Micrasterias). 

The dominance of the Ikoro Stream by largely green 

algae, particularly desmids are typical of freshwater 

(Kadiri, 2000b; Kilham and Hecky 1988 and 

Mustapha, 2008). Desmids occupy a wide range of 

ecological niches (Moss 1996, Karunya and 

Krishnakumar 2021). This probably account for their 

occurrence in all the stations though a few were 

restricted to one or two stations. The genera 

Closterium, Cosmarium and Micrasterias were 

impressively distributed and their distribution 

indicates their position in productivity and sustenance 

of the ecosystem. In limnology, a high diversity of 

desmids is classically indicative of freshwaters that are 

oligotrophic to mesotrophic (low to moderate nutrient 

levels) and typically acidic to neutral in pH (Magner, 

2022).  

 

The presence of filamentous green algae like 

Spirogyra and Oedogonium further highlights a 

healthy, unpolluted, or weakly enriched lotic habitat 

where these algae can anchor or form loose mats. The 

order of dominance of the Phytoplankton groups of 

Chlorophyta > Bacillariophyta > Cyanophyta > 
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Euglenophyta > Rhodophyta is in consonance with the 

work of Adeniyi and Akinwole (2017), Kefas et al. 

(2025), Mohammed et al. (2020), Idowu et al. (2018). 

However, Chindah and Pudo (1991), Streekumar and 

Joseph (1995) reported that the Bacillariophyta are the 

dominant forms in fresh water body.  

 

The diversity and distribution observed for the division 

Chlorophyta, can be favourably compared with the 

report of Opute (1990) which recorded particularly 

high species diversity in the division Chlorophyta of 

phytoplankton flora of the Warri/Forcados Estuary of 

Southern Nigeria. Since phytoplankton are principally 

the primary producers in the aquatic food chain, 

dominant divisions-Chlorophyta and Bacillariophyta, 

are integral to the sustainable productivity of the Ikoro 

Stream ecosystem, for the eventual colonization by 

other relatively more discriminate species, such as the 

members of the Euglenophyta and Rhodophyta.  

 
Table 2: Spatio-temporal Distribution of Phytoplankton of Ikoro Stream for station 3 

ALGAL GENERA   STATION 3 Total % 

Occurrence February March April May June July August September 

BACILLARIOPHYTA           

Eunotia asterionelloides Hustd      ̱   ̱   +    ̱     ̱       ̱     ̱    ̱   17 

Eunotia flexulosa Brebex Kutz      ̱     ̱     ̱  +      ̱     ̱     ̱    ̱   21 

Fragillaria sp.  +  +  +  +  +  +  +  +   96 

Fragillaria javanica (Hustedt)      ̱     ̱   ̱   +     ̱     ̱   ̱      ̱   4 

Frustulia rhomboides Her.D De Toni      ̱   ̱    +    ̱   ̱       ̱     ̱     ̱    ̱

Aulacoseira  granulata (Ehr.) Ralf var 

muzzanesis (Meist)  

+  +      ̱ +      ̱      ̱        ̱      ̱   38 

Pinnularia cardinaliculus Cleve (one cell)     ̱  + +   + +   + +     ̱   63 

Pinnularia cardinaliculus Cleve (two-celled)     ̱ ̱ +  ̱     ̱    ̱    ̱ ̱   13 

Pinnularia cardinaliculus Cleve (three-celled)  +     ̱ ̱  + ̱ ̱ ̱  ̱   29 

Pinnularia cardinaliculus Cleve (four-celled)      ̱ ̱  ̱  ̱  ̱    ̱    ̱  +  13 

Pinnularia dactylus Ehr.      ̱ ̱  ̱  ̱  ̱  +  ̱  ̱   4 

Pinnularia nobilis Ehr.     ̱ ̱  + ̱  ̱  ̱  ̱  ̱   13 

Pinnularia rivularis Hustedt     ̱ +  +  +  ̱  +  ̱  ̱    33 

Pinnularia viridis (Nitzsch) Ehr.     ̱ +  +  +  ̱  ̱  +  ̱    54  

Surirella elegans Ehr.     ̱ +  +  +  ̱     ̱ +  ̱   67  

Surirrella sublinearis Hust.     ̱ ̱  +  +  +  ̱     ̱    ̱   38  

Ulnaria acus Kutz     ̱ ̱  +     ̱ ̱  +  ̱  ̱    21  

Ulnaria superba Kutz     ̱ ̱  +  ̱  ̱  +  ̱  ̱    29  

Tabellaria fenestrata (Lyngb) Kutz    ̱  ̱ ̱  +  ̱  +  ̱  +  ̱    21  

Tabellaria  floculossa  var asterionelloides 

(Rothe) Kutz  

   ̱    ̱ +  ̱  +  ̱  +  ̱   25  

Tabellaria  floclossa  (Rothe) Kutz  +     ̱ ̱  +  +  ̱  +  ̱    46  

CHLOROPHYTA                   

Chamydomonas sp     ̱ ̱  ̱  ̱  ̱     ̱ +  ̱  17 

Cladophora oligoclona Kutz  +  +  +  +  +     ̱ +  ̱   54  

Closterium acerosum (Schrank) Ehr Ex Ralf     ̱ ̱  +  +  +  +  +  ̱    42  

Closterium diane  Ehr.var arcuatum 

(Breb.) Raben  

   ̱ +  ̱     ̱    ̱    ̱ +  ̱    17  

Closterium tumidum  var nylandicum Gronbl     ̱ ̱  ̱  +  ̱     ̱    ̱    ̱   4  

Cosmarium askenasiyi Schmidle Scot and 

Prescot  

   ̱ ̱  ̱  ̱  + ̱  +  ̱    17  

Cosmarium decoratum West and West  +  +     ̱ ̱  ̱  ̱  ̱  ̱    29  

Cosmarium monodii Bourrelly  +  +     ̱ ̱  ̱  ̱  ̱  ̱    21  

Cosmarium quadrum lund.     ̱ ̱  +  ̱  ̱  ̱  ̱  ̱    4 

Desmidium coarctatum Nordst.  +  +     ̱ ̱  ̱  ̱  ̱  ̱    21  

Desmidium swartzii Agard  +  +     ̱ ̱  ̱  ̱     ̱    ̱   21  

Desmogonium rabenhorstoanum var elongatum 

Patr.  

+  +     ̱ ̱  ̱  ̱  ̱  ̱    25  

 Euastrum  pseudopectinatum  

Schmidle  

+     ̱ ̱  ̱  ̱  ̱  ̱  ̱    8  

 Eudorina elegans Ehr.     ̱ + ̱  ̱  ̱  ̱  ̱   -   8 

Hyalotheca dissiliens (Smitth) Breb     ̱ ̱  +     ̱ +  ̱  +   -   13  

Micrasterias doveri (Biswas) var africana 

Bourrelly  

   ̱ ̱  ̱  +  ̱     ̱    ̱    ̱   8  

Micrasterias fimbriata Ralfs     ̱ ̱  +  ̱  ̱  +  ̱     ̱   13  

Micrasterias foliaceae Bailey     ̱ ̱  +  ̱  ̱     ̱ +  ̱    21  

Micrasterias thomasiana (Nordst) Gronbl     ̱ +  ̱  ̱     ̱    ̱    ̱    ̱   4  

Micrasterias torreyi Bail     ̱ +  ̱  ̱  ̱  ̱  ̱  ̱   13  

Mougetia sphaerocarpa Wolle  +  +  ̱  +  ̱  ̱  ̱  ̱   25  

Mougeotia sp  +  +     ̱ ̱  ̱  ̱  ̱  ̱   13  

Oedogonium grande Kutz     ̱ ̱  ̱  ̱  ̱  ̱  ̱  ̱   8  

Oedogonium suecicum Wittr.  +  +  +     ̱    ̱ +  ̱  ̱   29  

Pandorina sp     ̱ +  ̱  ̱  ̱  ̱  ̱  ̱   8  

Pleurotaenium coronulatum (Breb) Rabenh var 

fluctuatum  W. West  

   ̱ ̱  +  ̱  ̱  ̱  ̱  ̱   8  

Pleurotaenium subcoronnulatun (Turn) West and 

West var. Africana Sch   

   ̱ ̱  ̱  ̱  +  ̱  ̱  ̱   8  

 Scenedesmus apiculatus var indicus Ehr.     ̱ +  +  ̱  ̱  ̱  ̱  ̱   8  

Spirogyra insignis (Hass) Kutz  ̱  ̱  ̱  +    ̱  ̱  ̱   17  
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Spirogyra sp  ̱  ̱  ̱  +  ̱  +  ̱  ̱   25  

Spharozosma granulatum Roy and Bliss  +  ̱  ̱  +  ̱  ̱  ̱  ̱   25 

Straurastrum setigerum Cleve  ̱  ̱ ̱  +  ̱  ̱  ̱  ̱   13  

Ulothrix tenuissima Kutz  +  +  ̱  +  ̱  ̱  ̱  ̱   38  

Vovlox Africana Ehr.  ̱  ̱  ̱  ̱  ̱  ̱  +  ̱   8  

Zygnema pecitinatum (Vauch) C. A. Agardh  ̱  ̱  +  ̱  ̱  ̱  ̱  ̱   8 

DIVISION CYANOPHYTA                   

Oscillatoria limnosa Agardh  ̱  ̱  ̱  +  ̱  ̱  ̱  ̱   8 

DIVISION EUGLENOPHYTA                   

Euglena acus Ehr.  ̱  ̱  ̱  ̱  ̱  ̱  +  ̱   4 

Euglena oxyuris Schmarda  ̱  ̱  ̱  ̱  +  +  ̱  +  17 

Eglena sp  +  ̱  ̱  ̱  +  ̱  ̱  ̱   25 

Phacus longicauda Duj.  ̱  +  ̱  ̱  +  ̱  ̱  ̱   25 

DIVISION RHODOPHYTA                   

Batrachospermum vagum (Rothe) C. Agardh var 

vagum  

+  +  +  ̱  ̱  ̱  ̱  ̱    21  

+ means present - means absent 

 

In general, the overall species diversity of Ikoro 

Stream is significant, because the continued existence 

of a wide natural diversity provides protection against 

both natural and human catastrophes, the pre-

disposition to regeneration and re-colonization of 

endemic species where such catastrophes may occur 

(Patrick, 1988). Also, a rich phytoplankton 

composition helps to sustain and maintain the 

geochemical cycles operational in such ecosystem. 

The climate profoundly dictates the phytoplankton 

dynamics. The transition from the dry season 

(February-April) to the peak of the rainy season (June-

August) introduces distinct changes: The sporadic 

appearance of rare species (4% occurrence) during 

specific months implies that seasonal shifts in water 

temperature, flow velocity, transparency, and nutrient 

runoff create short, specialized niches. During peak 

rainfall (June/July), increased water volume and 

velocity can cause a "dilution effect" or physical 

flushing, reducing the density of fragile taxa, while 

resilient diatoms like Fragillaria sp. endure the 

physical stress. 

 

The low occurrence of Cyanophyta (Anabaena, 

Oscillatoria) and Euglenophyta (Euglena, Phacus) is 

a highly positive indicator of water quality. This could 

be as a result of low temperature and N/P ratio and also 

out competition by diatoms and green algae which 

have faster nutrient uptake rates at low concentrations 

(Song et al. 2026). High populations of cyanobacteria 

and euglenoids are notorious markers of organic 

pollution, agricultural runoff, and eutrophication. 

Because these groups are minimally represented in 

Ikoro Stream, it can be inferred that the stream is 

relatively pristine, free from heavy organic pollution, 

and maintains a stable ecological balance. 

Furthermore, the presence of the red alga 

Batrachospermum vagum (21% occurrence), which 

typically thrives in clean, well-oxygenated, flowing 

streams (Ceschin et al., 2012; Zelazna-Wieczorek and 

Maminska, 2006), supports this assertion. 

Batrachosperm vagum is one of the few freshwater 

Rhodophyta algae.  

 

Conclusion: The study identified and classified the 

phytoplankton flora of Ikoro Stream, revealing a 

diverse assemblage across five divisions: 

Bacillariophyta, Chlorophyta, Cyanophyta, 

Euglenophyta, and Rhodophyta. This varied 

composition demonstrated the stream's ability to 

sustain a variety of primary producers. The 

distribution of phytoplankton varied between sampling 

stations and seasons, according to spatial and temporal 

analyses. Although the majority of taxa were widely 

distributed, certain species showed seasonal or 

localized appearances due to environmental factors 

like light penetration, water flow, rainfall, and nutrient 

availability. Significantly, a number of taxa decreased 

during the rainy season's peak, indicating that seasonal 

hydrological variations have a big impact on 

phytoplankton dynamics. The predominance of 

Bacillariophyta and Chlorophyta, along with the low 

abundance of pollution-tolerant Cyanophyta and 

Euglenophyta, shows that phytoplankton are a good 

indicator of water quality. These results show that 

Ikoro Stream has a high oxygen content, a low nutrient 

enrichment, and little organic pollution. Overall, the 

phytoplankton community structure shows that Ikoro 

Stream is in good ecological condition, with stable 

environmental quality and a high level of biodiversity. 

These results provide useful baseline data for 

upcoming biomonitoring initiatives which will 

contribute to the development of environmental 

management plans meant to preserve Ikoro Stream's 

ecological integrity. 
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