[bookmark: _Hlk99524505]
Supplementary Information

[bookmark: _GoBack]Assessment of Heavy Metal Pollution in Water and Its Effect on Nile Tilapia (Oreochromis niloticus) in Mediterranean Lakes: A Case Study at Mariout Lake



Table S1  Categories of water pollution index
	Class
	PI  Value
	Category

	1
	≤ 1
	No effect

	2
	> 1-2
	Slightly affected

	3
	> 2-3
	Moderately affected

	4
	> 3-5
	Strongly affected

	5
	> 5
	Seriously affected




	Table S2  Long-term changes of heavy metals in Mariout Lake water
	Reference
	Period
	Fe
	Mn
	Zn
	Cu
	Ni
	Pb
	Cd

	Saad et al. (1981)
	1978 - 1979
	19.20
	25.90
	11.00
	4.20
	
	
	0.62

	Saad et al. (1985)
	1984
	51.00
	
	16.60
	14.00
	
	
	0.24

	El-Bestauy (1993)
	1990 - 1991
	653.20
	
	59.40
	37.20
	
	26.75
	0.85

	Mostafa (1994)
	1993
	887.2
	
	58.7
	20.4
	
	8.3
	

	Khalil (1998)
	1996 - 1997
	719
	
	190
	400
	224
	172
	

	Amr et al. (2005)
	2000
	506.00
	
	55.50
	18.00
	
	
	4.35

	Arafa and Ali (2008)
	2007
	80
	
	40
	90
	
	460
	270

	Abaza et al. (2009)
	2008
	
	
	16.3
	5.9
	
	1.8
	1.3

	Khalifa and Kondrashin (2013)
	2012
	172.00
	84.00
	125.00
	48.00
	0.22
	2500
	26.00

	El-Shorbagi (2015)
	2013 - 2014
	19.93
	6.87
	5.14
	1.70
	2.61
	2.25
	0.07

	Silim (2015)
	2014
	119.19
	30.87
	101.92
	16.26
	7.03
	3300
	1.83

	Afifi et al. (2016)
	2014
	330
	150
	100
	36
	460
	1250
	13

	Ali et al. (2017)
	2016
	1237
	52.50
	54.75
	5.90
	
	
	7.60

	Abd El-alkhoris et al. (2020)
	2016
	86.65
	33.98
	13.16
	2.42
	14.66
	5.99
	0.76

	Ashmawy et al. (2018)
	2017 - 2018
	292
	250
	146
	4.13
	
	
	

	El-Khatib et al. (2020)
	2018
	842.71
	
	73.72
	31.25
	
	27.80
	

	Morsy et al. (2020)
	2019
	97.12
	32.85
	
	18.94
	7.07
	27.90
	0.97

	Present Study
	2017 - 2018
	682.70
	58.91
	60.42
	12.40
	12.09
	33.55
	6.35



Table S3  Comparison between heavy metals concentrations (µg/l) of water in the present study and that in other Northern Nile-Delta Lakes
	Lake
	Reference
	Fe
	Mn
	Zn
	Cu
	Ni
	Pb
	Cd

	Mariout Lake
	Present Study
	682.70
	58.91
	60.42
	12.40
	12.09
	33.55
	6.35

	Edku Lake
	Elghobashy et al. (2001)
	1300
	
	80
	170
	
	210
	10

	
	Masoud et al. (2005)
	560
	52.04
	33.20
	25.75
	38.88
	57.00
	11.50

	
	Saeed and Shaker (2008)
	570
	24
	16
	11
	
	28
	7

	
	Ashmawy et al. (2018)
	42.0
	
	
	1.8
	
	
	

	
	El-Khatib et al. (2020)
	390.59
	
	31.59
	14.44
	
	19.62
	

	
	Farouk et al. (2020)
	385.90
	65.95
	41.32
	
	
	47.52
	5.55

	
	Morsy et al. (2020)
	89.20
	16.95
	
	13.96
	5.30
	20.07
	1.10

	Burullus Lake
	Elghobashy et al. (2001)
	3300
	
	40
	110
	
	
	

	
	Saeed and Shaker (2008)
	425
	194
	50
	35
	
	65
	5

	
	Soussa et al. (2010)
	110
	50
	10
	250
	10
	60
	40

	
	Nafea and Zyada (2015)
	44.48
	
	27.79
	21.67
	5.41
	6.93
	5.28

	
	El-Alfy et al. (2017)
	18.72
	
	4.43
	5.40
	
	7.38
	1.62

	
	Eissa (2019)
	470.80
	53.00
	59.98
	5.60
	15.59
	45.85
	1.50

	
	Farouk et al. (2020)
	249.58
	83.67
	128.23
	
	
	56.15
	3.98

	
	Morsy et al. (2020)
	159.65
	25.30
	
	24.90
	9.73
	40.74
	1.80

	
	Alprol et al. (2021)
	49.29
	
	11.28
	8.81
	5.44
	4.87
	1.18

	Manzala Lake
	Elghobashy et al. (2001)
	3200
	
	1370
	190
	
	110
	

	
	Saeed and Shaker (2008)
	1416
	513
	464
	513
	
	99
	44

	
	Bahnasawy et al. (2011)
	
	
	311
	55
	
	22
	20

	
	Hamed et al. (2013)
	
	720
	589
	150
	
	230
	57

	
	Mehanna et al. (2014)
	1015
	545.50
	338.50
	345
	
	150.50
	30.05

	
	Zahran et al. (2015)
	29.59
	
	5.19
	1.73
	
	4.72
	1.59

	
	Hegazy et al. (2016)
	17.63
	3.14
	2.61
	0.08
	0.10
	0.19
	0.02

	
	Goher et al. (2017)
	448.14
	16.82
	37.28
	8.88
	
	27.67
	1.87

	
	Morsy et al. (2020)
	106.50
	19.50
	
	23.07
	7.02
	31.13
	0.92




Table S4  Comparison between heavy metals concentrations (µg/g wet weight) of O. niloticus muscles in Mariout Lake and that in other Northern Nile-Delta Lakes
	Lake
	Reference
	Fe
	Mn
	Zn
	Cu
	Ni
	Pb
	Cd

	Mariout Lake
	Saad et al. (1981)*
	55.80
	4.40
	37.45
	18.60
	
	
	0.76

	
	Khalil (1998)*
	21.90
	
	12.85
	5.63
	
	0.70
	

	
	Youssef and Tayel (2004)
	2.82
	0.24
	0.24
	0.28
	
	
	0.11

	
	Amr et al. (2005)*
	113.20
	
	61.66
	3.55
	
	0.69
	3.87

	
	Arafa and Ali (2008)
	0.41
	
	61.18
	0.34
	
	2.77
	0.24

	
	Ahmed et al. (2011)
	26.46
	
	12.01
	4.47
	
	
	1.26

	
	Abd-El-Khalek et al. (2012)*
	160.60
	
	14.23
	20.49
	
	8.27
	0.34

	
	El-Khatib et al. (2020)
	197.72
	
	124.61
	26.47
	
	4.04
	

	
	Present Study
	15.60
	1.92
	6.14
	1.23
	1.32
	1.44
	0.80

	Edku Lake
	Shakweer and Abbas (1996)
	
	1.21
	6.01
	1.66
	
	8.63
	

	
	Youssef and Tayel (2004)
	1.41
	0.21
	0.21
	0.25
	
	
	0.10

	
	Saeed and Shaker (2008)*
	75.19
	1.98
	27.60
	2.80
	
	0.59
	0.19

	
	El-Khatib et al. (2020)
	145.47
	
	70.23
	16.12
	
	2.19
	

	
	Farouk et al. (2020)*
	71.50
	13.40
	20.34
	
	
	0.63
	1.38

	Burullus Lake
	Elghobashy et al. (2001)*
	30.30
	
	41.30
	2.18
	
	0.22
	0.03

	
	Zaghloul et al. (2007)*
	
	2.08
	26.60
	0.59
	
	0.30
	

	
	Saeed and Shaker (2008)*
	21.44
	0.23
	9.88
	1.77
	
	0.02
	0.01

	
	Farouk et al. (2020)*
	69.18
	10.75
	19.00
	
	
	0.33
	0.23

	Manzala Lake
	El-Moselhy (1999)*
	18.46
	
	18.46
	1.09
	
	0.25
	0.08

	
	Saeed and Shaker (2008)*
	256.66
	22.98
	212.44
	48.84
	
	10.10
	10.36

	
	Hamed et al. (2013)*
	
	14.72
	67.30
	1.79
	
	3.81
	0.10

	
	Mehanna et al. (2014)*
	382.04
	17.98
	196.75
	27.85
	
	7.99
	8.67

	
	El-Kady et al. (2015)*
	6.46
	2.32
	5.13
	0.31
	0.06
	0.02
	

	
	Sallam et al. (2019)
	
	
	
	
	
	0.71
	0.03

	
	Yacoub et al. (2021)*
	53.30
	4.40
	35.70
	2.60
	5.51
	2.20
	0.70


*µg/g dry weight
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