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Figure 1: Map of Umuahia, Abia State, Nigeria showing the sampling Stations of Eme River
Table 1: Summary of Physico-chemical Parameters of Eme River, Umuahia, Abia State.

	Parameter
	Stn 1

X±SEM
	Stn 2

X±SEM
	Stn 3

X±SEM
	Stn 4

X±SEM
	Stn 5

X±SEM
	Stn 6

X±SEM
	P-value
	FMEnv.

	Water Temperature (oC)
	24.8±0.59

(22.0-28.0)
	24.9±0.54

(22.5-28.2)
	24.8±0.53

(23.0-28.2)
	24.9±0.51

(23.2-28.4)
	24.4±0.53

(23.0-28.3)
	24.8±0.53

(22.9-28.5)
	P>0.05
	<40

	Turbidity ( NTU)
	4.2±0.61

(1.5-9.3)
	3.5±0.52

(1.3-8.1)
	3.0±0.48

(0.6-5.4)
	5.0±0.72

(0.5-9.4)
	3.9±0.61

(0.7-7.8)
	4.1±0.56

(0.9-6.9)
	P>0.05
	5

	Flow Velocity (m/s)
	0.35±0.02a
(0.21-0.49)
	0.56±0.04b
(0.37-0.80)
	0.71±0.02c
(0.63-0.85)
	0.36±0.02a
(0.24-0.46)
	0.37±0.02a
(0.28-0.50)
	0.45±0.0a
(0.26-0.58)
	P<0.05
	-

	pH
	5.69±0.11

(5.0 – 6.3)
	5.43±0.13

(4.3 – 5.9)
	5.42±0.10

(4.9 - 6.1)
	5.53±0.10

(5.0 – 6.1)
	5.49±0.10

(5.1 – 6.2)
	5.55±0.10

(5.1 - 6.1)
	P>0.05
	6.5 – 8.5

	Electrical Conductivity (µS/cm)
	86.0±4.40a
(55.6-115.8)
	71.3±4.43a
(45.2-95.4)
	65.7±3.50a
(49.6-88.7)
	130.4±5.86b
(90.3-160.2)
	115.4±6.04b
(88.5-168.4)
	119.6±5.38b
(87.1-148.4)
	P<0.05
	-

	Dissolved Oxygen (Mg/l)
	3.7±0.38

(2.3-5.7)
	3.6±0.34

(2.2-5.9)
	3.7±0.40

(1.8-6.1)
	3.9±0.46

(1.6-6.1)
	3.6±0.37

(2.0-5.5)
	3.8±0.42

(1.8-5.8)
	P>0.05
	6

	Biochemical Oxygen 

Demand (Mg/l)
	1.7±0.14ab
(1.0-2.5)
	1.5±0.08b
(1.1-1.9)
	
	1.7±0.12b
(1.1-2.4)
	2.6±0.37ac
(0.8-4.3)
	1.9±0.20ab
(1.0-3.2)
	2.1±0.25ab
(0.9-3.9)
	P<0.05
	3

	Nitrate (Mg/l)
	2.9±0.30b
(1.8-4.9)
	2.2±0.17b
(1.3-3.2)
	
	1.6±0.12a
(1.1-2.4)
	4.5±0.20c
(3.4-5.6)
	2.6±0.37ab
(1.2-5.3)
	2.9±0.27b
(1.9-5.2)
	P<0.05
	9.1

	Phosphate (Mg/l)
	1.3±0.08a
(1.0-1.9)
	0.8±0.10a
(0.5-1.7)
	
	0.7±0.07a
(0.4-1.2)
	3.4±0.18b
(2.8-4.6)
	2.8±0.22bc
(1.9-4.3)
	2.9±0.21bc
(2.0-4.5)
	P<0.05
	3.5


a, b, c, d, e = Means with different superscripts across the rows are significantly different at p<0.05; SEM= Standard Error of Mean; FMEnv. National Environmental (Surface and Groundwater Quality Control) Regulations (2011).

Table 2: Species composition, abundance and distribution of phytoplankton in Eme River, Umuahia, Nigeria
	Group
	Taxa
	Station 1
	Station 2
	Station 3
	Station 4
	Station 5
	Station 6
	Total
	RA (%)

	Cyanophyceae
	Anabaena affins
	14
	29
	26
	30
	36
	35
	170
	3.26

	
	A. spiroides
	12
	36
	31
	14
	21
	19
	133
	2.55

	
	Oscilatoria laccustris
	14
	21
	35
	21
	30
	30
	151
	2.90

	
	Spirulina substilissinia
	18
	24
	29
	26
	14
	14
	125
	2.40

	
	Microcystis weswenbergii
	11
	23
	24
	25
	18
	32
	133
	2.55

	
	Coelosphaerium pallidum
	10
	27
	20
	24
	22
	23
	126
	2.41

	Euglenophyceae
	Euglena candata
	13
	35
	20
	15
	42
	32
	157
	3.01

	
	E. acus 
	20
	24
	25
	15
	12
	34
	130
	2.59

	
	E. proxima
	27
	20
	28
	25
	26
	12
	138
	2.65

	
	Phacus longicanda
	23
	29
	37
	31
	20
	19
	159
	3.05

	
	P. caudata
	24
	30
	23
	15
	24
	10
	126
	2.42

	
	Trachelomonas aramata
	33
	14
	30
	20
	28
	0
	125
	2.40

	Bacillariophyceae
	Amphoria ovaris
	24
	28
	32
	40
	21
	16
	161
	3.09

	
	Melosira granulata
	25
	30
	32
	42
	22
	39
	190
	3.64

	
	M varians
	25
	29
	23
	15
	19
	20
	131
	2.51

	
	Synedra acus
	32
	28
	23
	19
	19
	13
	134
	2.57

	
	S. ulna
	25
	29
	19
	35
	18
	25
	151
	2.90

	
	S. affins
	20
	31
	28
	39
	28
	30
	176
	3.38

	
	Cyclotella glomerata
	33
	30
	27
	23
	20
	13
	146
	2.80

	
	Tragilaria crotonesis 
	15
	22
	32
	21
	33
	22
	145
	2.78

	Chlorophyceae
	Pediastrum clathratum 
	19
	27
	28
	31
	20
	20
	145
	2.78

	
	P.  simplex 
	26
	21
	43
	15
	24
	31
	160
	3.07

	
	P. dublex
	4
	39
	28
	21
	26
	27
	145
	2.78

	
	Closterium moniliferum
	31
	32
	38
	17
	14
	21
	153
	2.93

	
	C.  parvulum 
	20
	26
	29
	22
	22
	21
	140
	2.69

	
	C. macilentum 
	1
	25
	34
	16
	19
	23
	118
	2.26

	
	Cosmarium amoerum
	2
	29
	42
	11
	30
	25
	139
	2.67

	
	Mougeotia scalaris
	32
	29
	34
	17
	18
	16
	146
	2.80

	
	Volvox aureus
	26
	21
	38
	17
	22
	30
	154
	2.95

	
	Chlamydomonas Atactogam
	26
	31
	40
	9
	21
	16
	143
	2.74

	
	Planktosphaeria Gelatinosa
	28
	43
	48
	19
	24
	18
	180
	3.45

	
	Scenedesmus quardriacauda
	11
	34
	29
	17
	26
	36
	153
	2.93

	Pyrophyceae
	Ceratium candelabum
	30
	31
	45
	16
	6
	19
	147
	2.82

	
	C. hirudenella
	23
	29
	34
	25
	9
	25
	145
	2.78

	
	Peridinium depressum
	23
	18
	31
	8
	9
	12
	101
	1.94

	
	P. latum
	28
	33
	23
	25
	20
	8
	137
	2.63

	
	Total
	748
	1007
	1108
	781
	783
	786
	5213
	


Table 3: Community Structures of Phytoplankton in Eme River, Umuahia, Nigeria.

	Group
	Biodiversity 

Indices
	Station

1
	Station 

2
	Station 

3
	Station 

4
	Station 

5
	Station 

6

	Cyanophyceae
	Individuals
	79b
	160a
	165a
	140b
	141b
	153a

	
	Shannon-weiner (H)
	1.773
	1.775
	1.776
	1.768
	1.743
	1.747

	
	Evenness (E)
	0.9811
	0.9837
	0.9844
	0.9761
	0.9528
	0.9561

	
	Margalef (D)
	1.144
	0.9852
	0.9793
	1.012
	1.01
	0.9939

	Euglenophyceae
	Individuals
	140
	152
	163
	121
	152
	107

	
	Shannon-weiner (H)
	1.756
	1.752
	1.772
	1.749
	1.728
	1.499

	
	Evenness (E)
	0.9647
	0.9614
	0.9804
	0.9578
	0.9381
	0.8955

	
	Margalef (D)
	1.012
	0.9952
	0.9816
	1.043
	0.9952
	0.856

	Bacillariophyceae
	Individuals
	199
	227
	216
	234
	180
	178

	
	Shannon-weiner (H)
	2.055
	2.075
	2.064
	2.017
	2.057
	2.011

	
	Evenness (E)
	0.9754
	0.9956
	0.9849
	0.9399
	0.9779
	0.9341

	
	Margalef (D)
	1.322
	1.29
	1.302
	1.283
	1.348
	1.351

	Chlorophyceae
	Individuals
	226a
	357bc
	431b
	212a
	266ac
	284ac

	
	Shannon-weiner (H)
	2.261
	2.463
	2.469
	2.441
	2.468
	2.453

	
	Evenness (E)
	0.7997
	0.9779
	0.9845
	0.9569
	0.983
	0.9688

	
	Margalef (D)
	2.029
	1.871
	1.813
	2.054
	1.97
	1.947

	Pyrrophyceae
	Individuals
	104
	111
	133
	74
	44
	64

	
	Shannon-weiner (H)
	1.379
	1.363
	1.358
	1.305
	1.279
	1.302

	
	Evenness (E)
	0.993
	0.9765
	0.9724
	0.9218
	0.8985
	0.9187

	
	Margalef (D)
	0.6459
	0.637
	0.6135
	0.697
	0.7928
	0.7213
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Fig. 2: Canonical correspondence analysis (CCA) ordination showing relationships between phytoplankton groups, stations and environmental variables. (BOD – biochemical oxygen demand, DO - dissolved oxygen, Turb - turbidity, Temp - water temperature, NO3 – nitrates, PO4 - phosphates, EC – electrical conductivity, FVel – flow velocity, CYA – cyanophyceae, BAC – bacillariophyceae, CHL –  chlorophyceae, EUG – euglenophyceae and PYR – Pyrrophyceae)
