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INTRODUCTION  

 

The quality of aquatic ecosystem is of a great interest to the entire world. Scientific 

interest in the quality of marine ecosystems is quite recent and has especially increased in 

the past 15 years in coinciding with application of the European Union (EU)’s Water 

Framework Directive (WFD) (European Commission, 2000). One of the main 

objectives of the WFD is achievement and preservation of “Good Chemical Status” of 

surface waters of the EU member states. Chemical analyses of water provide a good 

indication of the aquatic systems, but do not integrate ecological factors such as altered 

riparian vegetation or altered flow regime, and therefore, do not necessarily reflect the 

ecological state of the system (Karr et al., 2000). The aquatic ecosystems are affected by 

some stressors that extensively deplete biodiversity. The loss of biodiversity and its 
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The current study presented a deep insight on water quality assessment 

of the Mediterranean Sea off Alexandria coast based on the data of the 

following hydrographical parameters; pH, salinity, dissolved oxygen (DO), 

oxidizable organic matter (OOM), and total alkalinity (T. Alk.) in nine 

sectors (Sidi-Krier, El-Mex, El-Dekhaila, Eastern Harbour, El-Shatby, San-

Stefano, El-Montazah, Abu-Qir Bay Head and Abu-Qir Bay) represented by 

41 stations along the Egyptian Mediterranean coast off Alexandria city 

during winter 2016. The overall averages of the hydrographical parameters 

at the surface and various seawater depths (10–200 m) revealed that the pH 

levels varied from 8.07 to 8.16, salinity values reflected the range of 38.00-

38.66 PSU which is consistent with the Mediterranean water salinity (38.50 

PSU). The overall average of the DO showed the range of 4.48-6.60 ml/L. 

In the meantime, the OOM and T. Alk. demonstrated the ranges of (1.02-

2.37 mgO2/L) and (2.87-3.16 mmol/L), respectively. Not many variations in 

the pH values with depths were observed. Also, the variations in the other 

parameters were minimal. The Principal Components Analysis (PCA) 

showed a good correlation between the pH and each of salinity as well as T. 

Alk. which is consistent with the reported data for the Mediterranean water. 
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effects are predicted to be greater for aquatic ecosystems than for terrestrial ecosystems 

(Sala et al., 2000). Physico-chemical parameters are responsible for the spatio-temporal 

variations of all aquatic organisms. The investigations of meteorological and 

hydrographical features are essential to assess the fertility and productivity of any 

ecosystem (Rajasegar, 2003).  

The Egyptian Mediterranean coast extends from Rafah in the east to El-Sallum in 

the west for over 1200 km. The coastal areas are suffered from increasing pollution rates 

resulting from the rapid rates of population growth, agricultural and urban development. 

Therefore, excessive pollutant loads enter directly or indirectly into the coastal waters.  

Alexandria city is locating at the western part of the Egyptian Mediterranean coast. 

It is the second largest city, a very important maritime port, as well as one of the main 

summer resorts in Egypt. The city is also one of the most important industrial centers, 

contains about 100 large factories and 260 smaller ones (Abd-alla, 1993) to cover ~ 40% 

of the nation's industry. Along the Mediterranean coast of Alexandria city, there are many 

areas with high activities of shipping and pleasure boating, incorporating numerous 

harbors and marina (Shreadah et al., 2013).  

Several researchers have studied the physical and chemical characteristics of 

seawaters along the Egyptian Mediterranean coast to ascertain the water quality and 

productivity (Fathy et al., 2012; Emam et al., 2013; Shaltout and Abd El-Khalek, 

2014; Shreadah et al., 2016; El-Naggar et al., 2019). To the best of our knowledge, 

there are no published studies concerned with studying the variation of the 

hydrographical parameters at surface and different seawater depths along the whole coast 

of Alexandria city to include nine sectors affected by different environmental stressors. 

In this context, the aim of the present study was set to assess the water quality of 

Egyptian Mediterranean coast off Alexandria city from Sidi-Krir to Abu-Qir Bay during 

winter 2016. The work was achieved by collecting inshore and offshore seawater samples 

of surface and different depths (10–200 m), for studying the following hydrographical 

parameters; pH, salinity, dissolved oxygen (DO), oxidizable organic matter (OOM) and 

total alkalinity (T. Alk.). 

MATERIALS AND METHODS  

 

1. Study area  

The locations under investigation were distributed along the Egyptian 

Mediterranean coast covering the whole coast of Alexandria city corresponding to 

different environmental situations. Nine sectors were selected representing fishing and 

shipping activities; oil transport sites in addition to sites affected by urban and industrial 

activities (Fig. 1, Table 1). Surfer program (version 10) was used to draw the map of 

sampling and allocate the stations along the area of study. 

2. Sampling 

Seawater samples at surface and different depths from the nine sectors represented 

by 41 stations were collected during winter 2016. In the field, all stations were positioned 
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Fig. 1. Sampling locations along Mediterranean coast, off Alexandria, Egypt, during winter 2016. A: Sidi-

Krir (stations 5–9); B: El-Mex (stations 1–4); C: Dekhaila (stations 10–14); D: Eastern Harbour (stations 

15–19); E: El-Shatby (stations 20–24); F: San-Stefano (stations 25–28); G: El-Montazah (stations 29–32); 

H: Abu-Qir Bay Head (stations 33–37) and I: Abu-Qir Bay (stations 38–41). 

Table 1. Description of the sampling locations.  

 

using the Global Positioning System (GPS). The water samples were collected at 

different depths ranged from Surface to 200 m depth using five liters Niskin’s plastic 

bottle. The pH and salinity parameters were measured in situ using CTD apparatus 

(Model: YSI 556). On the other hand, DO was analyzed according to the modified 

Sector Name Coordination Description Source of impact 

A Sidi-Krir 31.125    

29.658    

N 

E    

Oil transport site 

(Mediterranean 

pipeline) 

Direct impacts from the power station, 

petroleum pipe company (SUMED) and 

some tourist villages. 

B El-Mex 31.146    

29.775    

N 

E    

Industrial zone Uncontrolled disposal of a huge amount 

of agricultural, industrial and sewage 

wastes from the nearest Lake; Mariut 

through El-Umoum drain. 

C El-Dekhaila 31.181    

29.830    

N 

E    

Commercial 

harbour 

Wastewaters from El-Mex Bay through 

El-Umoum drain. 

D Eastern Harbour 31.221    

29.875    

N 

E    

Shallow semi-

enclosed basin 

Anthropogenic effects from human 

activities including fishing, yacht sport, 

land-based effluents and boats building. 

E El-Shatby 31.221    

29.925    

N 

E    

Swimming and 

recreational area 

Anthropogenic impact from the local 

residents. 

F San-Stefano 31.263     

29.975    

N 

E    

G El-Montazah 31.319   

30.030       

N 

E    

H Abu-Qir Bay Head 31.350       

30.075     

N 

E    

Shallow semi-

circular basin  

Anthropogenic impact from shipping, 

commercial fishing, swimming and 

recreational boating. I Abu-Qir Bay 31.350     

30.200       

N 

E    
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Winkler method (Grasshoff, 1976) , OOM according to FAO method (FAO, 1976). T. 

Alk. was determined by titration against HCl using methyl orange as indicator 

(Strickland and Parsons, 1972).   

3. Data Analysis 

The statistical analysis was applied on the data set obtained to understand aspects of 

the chemical and physical processes prevailing in the present study. The data inputs 

including the physical and chemical variables which treated by factor analysis using the 

Principal Components Analysis (PCA). The PCA was made by IBM SPSS statistics 

version 22 computer package. 

 

RESULTS AND DISCUSSION 

 

Physico-chemical characteristics of seawater are shown in Table 2, Tables S1,S2 

(Supplementary data), Fig. 2(a–f), and Fig. 3. The variations in the hydrographical 

parameters; pH, salinity, DO, OOM and T. Alk. of seawater samples off Alexandria coast 

with stations’ depths, were recorded during winter 2016. It was noteworthy that, the 

hydrographical parameters’ values for most of the stations at surfaces and different 

depths were of close proximity. Subsequently, the recorded and analyzed parameters 

were expressed as average values in order to minimize the number of the observed 

readings and to facilitate understanding the general trend within each sector as well as to 

gain overview for the water quality of the Mediterranean along Alexandria coast. 

Therefore, the term “average value” for each parameter represents the average of the 

values at each depth (surface, 10 m, 20 m, 50 m, 100 m or 200 m) for all stations in each 

sector, separately. However, each sector was represented by “an overall average value” 

for each hydrographical parameter which is the average for the values of the different 

depths in the sector. 

1. Hydrographical parameters 

Hydrogen ion concentration (pH) values play an important role in many marine 

life processes. It may reflect the redox potential, productivity, and pollution level of the 

aquatic environments. The surface seawater pH distribution of the present study is 

represented in Table 2 and Fig. 2a. The pH average values varied between a minimum of 

7.97 at El-Mex sector and a maximum of 8.16 recorded at El-Montazah and Abu-Qir Bay 

Head sectors, while the rest of surface seawaters revealed a pH range of 8.09-8.15. The 

pH average value at El-Mex sector was the lowest one (7.97) as compared to the other 

sectors. This possibly due to the raining weather before the sampling period and the effect 

of the discharge of wastewater loaded with domestic agricultural and industrial wastes 

(Shreadah et al., 2016). The maximum pH average one (8.16) as at El-Montazah and 

Abu-Qir Bay Head sectors may be attributed to the daily photosynthetic activity of 

phytoplanktons (Das et al., 1997) which removes the carbon dioxide dissolved in water 

column thereby increases the pH level. As going far from the shore, no variation in the 

pH average values were recorded (Table 2, Fig. 2“b–f”). The overall pH average values 
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ranged from a minimum value 8.07 at El-Mex sector to a maximum value 8.16 at El-

Montazah and Abu-Qir Bay Head sectors (Table 2, Fig. 3). In general, the pH range of 

the seawater in the present study was found on the slight alkaline side and lower than that 

of the open seawater due to geographical position (Shreadah et al., 2016). 
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Fig. 2. The variations in the averages of hydrographical parameters at (a) surface water, (b) 10 m depth, (c) 

20 m depth, (d) 50 m depth, (e) 100 m depth, and (f) 200 m depth, in different sectors of the present study. 

 
Fig. 3. The variations in the overall averages of the hydrographical parameters in different sectors of the 

present study. 

Salinity is the main physical parameter that relates to the plankton diversity. It acts 

as a limiting factor and influences the distribution of planktonic community (Vajravelu 

et al., 2018). Additionally, the salinity is considered as a sensitive parameter for 

measuring the rate of seawater dilution caused by land-based discharge. Subsequently, it 

reflects the degree of contamination in aquatic environment (Zyadah et al., 2004). The 

distribution of surface seawater salinity average values in the marine sectors of the 
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present study varied between a minimum value 37.92 PSU at Abu-Qir Bay sector to a 

maximum value 38.61 PSU at El-Shatby and San-Stefano sectors (Table 2, Fig. 2a). The 

rest of salinity average values showed variations between 37.98 and 38.57 PSU (Table 2, 

Fig. 2a). The distribution of salinity average levels with depths depicted that, the 

minimum value 37.88 PSU was recorded at Eastern Harbour sector (20 m depth), while 

the maximum one 38.87 PSU was observed at Sidi-Krir sector (100 m depth), El-Shatby 

and Abu-Qir Bay Head sectors (200 m depth). The overall averages of salinity revealed 

ranges 38.00-38.66 PSU (Table 2, Fig. 3), which is consistent with the salinity of the 

Mediterranean water (38.50 PSU), Copin-Montégut and Bégovic (2002).  

 Dissolved oxygen (DO) is one of the most important parameters in assessing the 

degree of water pollution with organic pollutants that influence the organisms’ life within 

a waterbody through oxygen reduction or depletion (Nessim et al., 2005). The levels of 

the DO in surface and different seawater depths during winter 2016 are presented in 

Table 2 and Fig. 2(a–f). The lowest average values of DO were recorded at Eastern 

Harbour sector (2.98 and 3.40 ml/L) at 100 and 20 m depths, respectively. On contrary, 

the maximum DO average value of 7.87 ml/L (saturation 147.68%) was recorded at Abu-

Qir Bay sector (10 m depth). The rest of sectors showed ranges varied between 4.68 and 

7.13 ml/L. The low DO concentrations (2.98 and 3.40 ml/L, (saturation 65.65 and 

68.61%, respectively) at the Eastern Harbour sector may be attributed to the 

decomposition and nitrification processes (Patil et al., 2012). The oil spills and wastes 

from sea vessels possibly minimize the sunlight penetrating into the surface seawater. 

This could affect the rate of photosynthesis of phytoplanktons and increase the 

decomposition rate and thus reduce the DO concentration (Yap et al., 2011). On the other 

hand, the higher DO values (4.68-7.87 ml/L) at other sectors can be attributed to the 

turbulent nature of the sea during winter season, triggers vertical mixing of water column 

(Satpathy et al., 2009).  

Oxidizable organic matter (OOM) plays a major role in aquatic systems. It affects 

the biogeochemical processes, nutrient cycling, biological availability as well as chemical 

transport and interactions (Cole, 1979). It has been used as a basic parameter for water 

quality to assess pollution occurring by sewage and organic substances originated from 

agricultural and industrial applications (Chester, 2000). The OOM values in the studied 

sectors of the present study showed a wide range of variations. The average 

concentrations at the surface water ranged from 0.68 mgO2/L at Abu-Qir Bay sector to 

3.56 mgO2/L at El-Dekhaila sector (Table 2, Fig. 2a). The variations of the OOM values 

with depths depicted that, the lowest average values of 0.30, 0.46 and 0.53 mgO2/L were 

recorded at the following sectors: El-Montazah (200 m depth), Eastern Harbour (50, 100 

m depths) and El-Mex (100 m depth), while the maximum average concentration of 4.56 

mgO2/L was found at Sidi-Krir sector (100 m depth), Table 2, Fig. 2(b-f). The present 

results are in agreement with those of the previous studies (Shaltout et al., 2014; 

Shreadah et al., 2014; Abdel-Halim et al., 2016; Shreadah et al., 2019).   
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Total alkalinity is composed primarily of carbonate, bicarbonate, and hydroxides in 

seawater. It represents the buffering capacity of water and has the ability to resist the 

changes of water pH. During the present study, the average values of total alkalinity 

varied from 2.70 to 3.30 mmol/L (Table 2, Fig. 2”a–f”). The lowest value 2.70 mmol/L 

was recorded at El-Mex sector (50 m depth) while, the highest values were recorded at 

Sidi-Krir sector; 100 m depth (3.30 mmol/L) and San-Stefano sector; 50 m depth (3.28 

mmol/L) as well as El-Dekhaila sector; 200 m depth and San-Stefano sector; surface 

water (3.25 mmol/L). The obtained results revealed relatively narrow variations in total 

alkalinity values either at surface waters or at different depths in all sectors of the present 

study. It was reported that the total alkalinity of the ocean surface water is controlled 

mainly by freshwater influx (Brewer et al., 1986). The results of the current study are in 

accordance with the findings of Shaltout et al. (2014). 

 The present study results (Table 3) revealed that, the overall average values of pH at 

all sectors are slightly higher than those measured at Abu-Qir Bay sector (Shreadah et 

al., 2019). Higher pH values suggest that carbon dioxide, carbonate-bicarbonate 

equilibrium is more affected due to changes in physicochemical condition (Karanth, 

1987). The overall average values of salinity in the present study are found to be higher 

than those observed by previous workers in Eastern Harbour and Abu-Qir Bay sectors 

(Table 3). 

Table 3. Comparison between the overall averages of hydrographical parameters at the 

different sectors of the present study with those of the previous studies at the same 

locations. 

Nd: Not detected. 

The direct comparison between the present results and the previously reported 

values cleared out that, the overall average values of DO at Sidi-Krir sector (5.58 mg/L) 

and Eastern Harbour sector (4.48 mg/L) are lower than those given by Abdel-Halim et 

al. (2016) and Tadros et al. (2016), respectively. The overall average values of OOM in 

the present study were lower than those observed by Shreadah et al. (2014) at El-Mex 

sector and Shreadah et al. (2019) at Abu-Qir sector, while they were higher than the 

values measured by Abdel-Halim et al. (2016) at Sidi-Krir sector and Tadros et al. 

Sector pH 
 Salinity 

        ( (PSU) 

DO 

(ml/L) 

OOM 

(mgO2/L) 

T. Alk. 

(mmol/L) 
Reference 

Sidi-Krir  8.03-8.35 38.44-38.57 7.52-8.00 0.32-1.60 ND 
Abdel-Halim et al., 

2016 

 8.13 38.51 5.58 2.26 3.04 Present study 

El-Mex  

 

7.36-8.50 

8.07 

24.30-40.00 

38.29 

3.90-10.22 

5.41 

ND-24.80 

1.55 

ND 

2.92 

Shreadah et al., 2014 

Present study 

El-Dekhaila  7.88-8.17 ND 5.65-7.54 0.16-3.84 2.54-2.97 Shaltout et al., 2014 

 8.11 38.41 5.11 1.98 2.94 Present study 

Eastern Harbour  8.09 37.19 8.15 0.86 3.49 Tadros et al., 2016 

 8.12 38.00 4.48 1.02 2.87 Present study 

Abu-Qir Bay  7.65-7.66 30.20-32.20 4.53-4.87 14.40-42.40 ND Shreadah et al., 2019 

 8.12 38.29  5.96 1.31 2.97 Present study 
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(2016) at Eastern Harbour sector. On the other hand, the overall average value of T. Alk. 

in the present study (2.94 mmol/L) is comparable to that observed by Shaltout et al. 

(2014) at El-Dekhaila sector. 

2. Statistical Analysis  

Principal Components Analysis (PCA) 

The obtained data of the hydrographical parameters such as pH, salinity, DO, OOM 

and T. Alk. in the nine sectors (Sidi-Krir, El-Mex, El-Dekhaila, Eastern Harbour, El-

Shatby, San-Stefano, El-Montazah, Abu-Qir Bay Head and Abu-Qir Bay) represented by 

41 stations were treated using the Principal Components Analysis (PCA). Based on 

eigenvalues higher than one and varimax rotation, the two extracted factors explained the 

relations between the studied physico-chemical parameters, water parameters 

distribution, association, and sources with cumulative covariance of 59.16% (Table 4).   

Table 4. Rotated components matrix for the studied parameters of the Mediterranean 

seawater off Alexandria coast during winter 2016. 

 

 

 

 

 

 

 

 

 

 

The analysis illustrated that while PC1 exhibited 29.79% of the total variance with 

positive loading on pH (0.75), salinity (0.73) and T. Alk. (0.59), PC2 exhibited 29.35% 

with positive loading on DO (0.77), OOM (0.63) and T. Alk. (0.58). Consequently, PC1 

explained that both pH and T. Alk. decreased with decreasing salinity till 20 PSU value. 

Below 20 PSU level, the alkalinity increases with a further decrease in salinity, probably 

due to soil-water interaction at shallow water depths (Saraswat et al., 2015). In a 

previous work, Copin-Montégut and Bégovic (2002) reported that, T. Alk. and salinity 

in the Mediterranean water showed a good correlation according to equation (1). On the 

other hand, PC2 suggested that the surface alkalinity may affected by the construction 

and decomposition of organic matter (Kim et al., 2006). 

                          T. Alk. = 79.84 × Salinity – 510            (1) 

CONCLUSION 

 

The present study provides valuable information related to characteristics of surface 

and different seawater depths at nine sectors (41 stations) along the Egyptian 

Mediterranean coast off Alexandria city. Seawater samples in the present study are 

 

Parameters  

Component 

PC 1 PC 2 

pH 0.756 -0.213 

Salinity 0.738 0.281 

DO -0.082 0.770 

OOM 0.122 0.637 

T. Alk. 0.594 0.588 

Variance % 29.798 29.359 

Cumulative % 29.798 59.156 
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described according to pH, Salinity, DO, OOM and T. Alk. Generally, the present study 

suggests that Mediterranean seawater off Alexandria has a good marine life suitable for 

biodiversity. 
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 انًهخص انعربي

 

اياو ساحم الاسكنذريت  تقهباث بعض انًتغيراث انفيزيائيت وانكيًيائيت يع انعًق في يياة انبحر انًتوسط انًصريت

6102خلال شتاء   

 

  ،هذي حًيذة  ،نيهي عبذ انفتاح يحًذ  ،يحًذ ابراهيى عبذ انًنعى ابراهيى  ،دانيا يحًود صذقي عهي سانى 

 عصاو خًيس انشوربجي

يصش –هذ انمىيٍ نعهىو انبحبس وانًصبَذ انًع  

 

لذيج انذساصت انحبنُت َظشة عًُمت عهً حمُُى جىدة انًُبِ نضبحم الإصكُذسَت بُبءً عهً بُبَبث انًعبيلاث 

انًىاد انعضىَت انًؤكضذة وانمهىَت انكهُت فٍ ، الأكضجٍُ انزائب ، انًهىحت ، انهُذسوغشافُت انخبنُت: الأس انهُذسوجٍُُ 

بث )صُذٌ كشَش ، انًكش ، انذخُهت ، انًُُبء انششلٍ ، انشبطبٍ ، صبٌ صخُفبَى ، انًُخزِ ، ساس خهُج أبى طبعت لحضع

يذَُت الإصكُذسَت خلال ايبو عهً طىل صبحم انبحش انًخىصظ انًصشٌ  يحطت 14لُش ، وخهُج أبى لُش( يًثهت بـ 

انبحش انضطحُت والأعًبق انًخخهفت  افُت فٍ يُبِوغشُذسانه أظهش يخىصظ انُخبئج الإجًبنُت نهًعبيلاث .6143شخبء 

-05011وأٌ لُى انًهىحت حعكش َطبق  5043إنً  5014و( أٌ يضخىَبث الأس انهُذسوجٍُُ حخشاوح يٍ  41-611)

05033 PSU ةبُوهى يب َخىافك يع يهىحت ي ( 05021انبحش انًخىصظ PSU0) الاكضجٍُ  أظهش انًخىصظ الاجًبنٍ نـ

فٍ غضىٌ رنك ، اظهشث كلا يٍ انًىاد انعضىَت انًؤكضذة وانمهىَت انكهُت  0يم/ نخش 3031-1015يٍ بق انُط انزائب

نى َلاحع اخخلاف كبُش  .( عهً انخىانٍيهٍ يىل / نخش 0043-6054( و )يهُجشاو اكضجٍُ / نخش 6004-4016َطبلبث )

أظهش ححهُم  .يلاث الأخشي ضئُهتًعبان أَضًب ، كبَج الاخخلافبث فٍ فٍ لُى الأس انهُذسوجٍُُ يع الأعًبق0

وانخٍ حخفك يع انبُبَبث  انمهىَت انكهُت علالت جُذة بٍُ دسجت انحًىضت وانًهىحت وكزنك (PCA) انًكىَبث انشئُضُت

 .انبحش انًخىصظ ةنًُب ضجهتانً
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Table S1. Raw data of the hydrographical parameters (pH, Salinity, DO, OOM, and T. 

Alk.) at surface and different depths of seawater samples in the nine sectors along 

Alexandria coast-Egypt, winter 2016.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

p
H

 

Site 1 2 3 4 5 

Sector / Depth 1S 10 m 2S 10 m 20 m 3S 10 m 20 m 50 m 4S 10 m 20 m 50 m 100 m 5S 10 m 20 m 50 m 100 m 200 m 

Sidi-Krir 8.14 8.11 8.16 8.17 8.15 8.09 8.15 8.13 8.15 8.15 8.16 8.16 8.16 8.06 NR NR NR NR NR NR 

El-Mex 8.14 8.11 8.09 8.14 8.16 8.16 8.16 8.17 8.14 8.16 8.16 8.12 8.14 8.14 7.29 8.15 8.15 7.95 7.87 NR 

El-Dekhaila 8.14 8.13 8.17 8.15 8.13 8.16 8.16 8.13 8.15 8.02 8.14 NR 8.13 8.17 8.10 8.17 8.12 7.96 7.93 8.14 

Eastern Harbour 8.16 8.17 8.11 NR 8.10 8.17 7.89 8.11 8.15 8.16 8.05 8.04 8.14 8.14 8.15 8.16 8.10 8.14 8.14 8.15 

El-Shatby 8.10 8.14 8.16 8.14 8.16 8.16 8.19 8.14 8.15 8.09 8.10 8.14 8.13 8.19 8.12 8.10 8.16 8.15 8.13 8.18 

San-Stefano NR NR 8.02 8.18 8.17 8.18 NR 8.16 7.71 8.19 8.15 8.15 8.13 8.02 8.02 8.18 8.14 8.17 8.16 8.13 

El-Montazah NR NR 8.17 8.18 8.13 8.17 8.17 NR 8.19 8.12 8.17 8.17 8.10 8.18 8.16 8.18 8.16 8.18 8.17 8.17 

Abu-Qir Bay Head 8.10 8.11 8.15 8.15 8.15 8.18 8.16 8.17 8.18 8.18 8.18 8.12 8.14 8.18 8.17 8.18 NR 8.16 8.17 8.15 

Abu-Qir Bay 7.95 8.09 8.09 8.13 8.13 8.16 8.16 8.20 8.07 8.14 8.14 8.15 8.17 8.12 NR NR NR NR NR NR 

S
a

li
n

it
y
 (

P
S

U
) 

Site 1 2 3 4 5 

Sector / Depth 1S 10 m 2S 10 m 20 m 3S 10 m 20 m 50 m 4S 10 m 20 m 50 m 100 m 5S 10 m 20 m 50 m 100 m 200 m 

Sidi-Krir 38.11 38.64 38.11 38.57 38.49 37.88 38.03 38.64 38.57 38.80 38.80 38.87 38.00 38.87 NR NR NR NR NR NR 

El-Mex 37.88 37.95 37.95 37.95 38.03 38.72 38.80 38.87 38.87 38.57 38.57 38.57 38.64 38.26 38.34 37.88 37.80 37.95 37.95 NR 

El-Dekhaila 37.88 38.03 37.95 37.95 38.18 38.18 38.64 38.03 38.03 38.80 38.72 38.72 38.80 38.80 37.95 38.03 38.18 38.18 38.64 38.72 

Eastern Harbour 37.49 38.57 38.34 NR 37.88 37.80 37.80 37.88 38.11 38.18 38.34 37.88 37.95 38.03 38.11 38.26 37.88 37.88 37.95 37.95 

El-Shatby 38.80 38.80 38.72 38.64 38.64 38.57 38.64 38.64 38.57 38.87 38.80 38.49 38.18 38.64 38.11 38.57 38.57 38.64 38.87 38.87 

San-Stefano NR NR 38.72 38.72 38.80 38.80 NR 38.72 38.72 38.72 38.64 38.87 38.80 38.87 38.18 38.34 38.34 38.49 38.49 38.49 

El-Montazah NR NR 38.26 38.64 38.64 38.72 38.72 NR 38.80 38.41 38.72 38.72 38.64 38.72 38.87 38.64 38.49 38.49 38.57 38.57 

Abu-Qir Bay Head 38.26 38.41 38.18 38.64 38.64 38.41 38.64 38.64 38.80 38.18 38.64 38.49 38.64 38.41 38.49 38.49 NR 38.34 38.87 38.87 

Abu-Qir Bay 38.03 38.03 38.03 38.34 38.49 37.26 38.57 38.26 38.57 38.34 38.49 38.49 38.26 38.34 NR NR NR NR NR NR 
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Table S1. Continued; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D
O

 (
m

g
/L

) 

Site 1 2 3 4 5 

Sector / Depth 1S 10 m 2S 10 m 20 m 3S 10 m 20 m 50 m 4S 10 m 20 m 50 m 100 m 5S 10 m 20 m 50 m 100 m 200 m 

Sidi-Krir 5.11 5.53 5.11 NR 6.60 5.11 NR NR 5.53 5.11 NR NR NR 5.11 NR NR NR NR NR NR 

El-Mex 3.62 5.32 6.60 NR NR 5.32 NR NR NR 5.53 NR NR NR NR  5.11 NR NR 5.75 NR 5.32 

El-Dekhaila 4.89 5.11 5.11 5.53 NR 5.32 5.11 NR NR 5.32 NR NR NR 5.11 5.32 NR NR NR NR 4.89 

Eastern Harbour 5.11 4.68 2.98 NR 3.40 5.96 NR NR 5.53 5.11 NR NR NR 2.98 5.75 NR NR NR NR 5.32 

El-Shatby 5.53 6.38 7.66 NR 5.75 5.11 6.81 NR 5.11 5.53 NR NR NR 5.53 5.75 NR NR NR NR 5.11 

San Stefano NR NR 5.75 NR 6.60 5.53 NR NR 5.75 4.26 NR NR NR 5.32 5.53 NR NR NR NR 6.81 

El-Montazah NR 6.60 5.32 NR 6.81 5.11 NR NR 5.32 5.53 NR NR NR 5.96 5.64 NR 5.21 NR 5.75 NR 

Abu-Qir Bay Head 8.19 NR 6.28 NR 6.28 6.06 NR NR 7.13 6.38 NR NR NR 6.38 6.17 NR NR NR NR NR 

Abu-Qir Bay 6.38 7.87 7.24 NR 5.32 5.53 NR NR 5.32 5.64 NR NR NR 5.64 4.47 NR NR NR NR 5.75 

O
O

M
 (

m
g

O
2
/L

) 

Site 1 2 3 4 5 

Sector / Depth 1S 10 m 2S 10 m 20 m 3S 10 m 20 m 50 m 4S 10 m 20 m 50 m 100 m 5S 10 m 20 m 50 m 100 m 200 m 

Sidi-Krir 3.65 0.30 6.38 0.30 0.30 0.30 1.52 0.61 3.04 0.30 3.38 1.22 0.91 4.56 NR NR NR NR NR NR 

El-Mex 3.65 1.22 1.52 3.04 0.30 1.82 0.30 0.30 2.13 0.30 5.47 0.61 0.91 0.46 4.86 2.43 1.82 1.52 0.61 NR 

El-Dekhaila 0.30 0.30 2.13 0.61 10.18 14.14 1.52 0.61 0.30 0.30 0.91 NR 1.22 0.91 0.91 0.61 0.91 1.22 0.61 NR 

Eastern Harbour 0.91 0.76 0.15 NR 0.76 1.37 2.43 1.06 0.15 0.76 0.76 0.76 0.15 0.15 4.71 0.30 0.30 1.06 0.76 1.82 

El-Shatby 4.56 1.37 1.06 0.15 0.46 0.91 6.08 3.19 4.71 1.06 0.30 3.50 1.37 2.89 0.30 1.06 0.61 2.13 1.22 2.58 

San Stefano NR NR 4.86 0.91 3.65 1.52 NR 1.98 2.28 1.82 1.82 0.91 3.95 4.86 1.52 2.43 0.76 0.15 0.61 1.37 

El-Montazah NR NR 6.08 1.22 1.22 2.43 0.61 0.91 1.06 0.76 0.91 0.76 0.46 1.82 1.22 0.15 1.22 0.61 6.23 0.30 

Abu-Qir Bay Head 2.58 2.13 8.36 5.32 1.82 1.06 0.91 0.61 0.76 1.67 1.52 3.50 6.84 1.98 2.28 0.61 1.22 4.86 2.13 0.91 

Abu-Qir Bay 0.30 2.43 0.61 1.22 0.91 1.22 7.60 0.61 1.06 0.61 0.46 1.22 1.22 0.91 NR NR NR NR NR NR 
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Table S1. Continued; 

 

T
. 

A
lk

. 
(m

e
q

/L
) 

Site 1 2 3 4 5 

Sector / Depth 1S 10 m 2S 10 m 20 m 3S 10 m 20 m 50 m 4S 10 m 20 m 50 m 100 m 5S 10 m 20 m 50 m 100 m 200 m 

Sidi-Krir 2.80 3.20 2.40 3.20 3.00 3.00 3.10 2.95 3.00 2.90 3.10 3.10 2.90 3.30 NR NR NR NR NR NR 

El-Mex 2.95 3.00 2.90 2.90 3.00 3.20 2.90 3.00 3.15 3.20 2.90 2.90 2.80 3.05 2.90 2.90 2.95 2.15 2.90 NR 

El-Dekhaila 2.85 2.90 3.25 2.85 3.05 2.90 2.85 2.85 2.75 2.90 2.90 NR 2.75 2.85 2.80 2.85 2.95 2.85 2.80 3.25 

Eastern Harbour 2.80 2.90 2.95 NR 2.65 2.65 3.40 2.80 3.00 3.00 2.80 2.80 2.85 3.00 2.80 3.00 2.80 2.90 2.80 2.80 

El-Shatby 3.00 3.20 3.00 2.85 2.90 3.00 3.30 2.90 3.10 3.20 2.85 2.95 2.80 3.20 3.00 3.00 3.00 3.05 3.00 3.10 

San Stefano NR NR 3.20 3.10 3.20 3.10 NR 3.10 3.70 3.60 3.05 2.95 3.00 3.20 3.10 3.30 3.20 3.15 3.00 3.05 

El-Montazah NR NR 3.30 3.20 3.05 3.00 3.00 NR 2.90 3.10 3.10 2.90 2.85 3.05 3.05 2.95 2.90 3.00 3.00 3.00 

Abu Qir Bay Head 3.10 3.05 2.90 3.00 3.05 2.95 3.00 3.10 3.05 2.95 3.00 3.30 3.00 3.10 2.90 3.00 NR  2.85 3.00 3.10 

Abu Qir Bay 2.80 2.90 3.10 2.95 3.00 2.95 3.10 2.80 3.00 2.95 3.00 3.05 3.00 2.95 NR NR NR NR NR NR 
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Table S2. Average values of the hydrographical parameters at surface and each depth of 

seawater samples in the nine sectors along Alexandria coast-Egypt, winter 2016. 

 

pH 

Site Depth Sidi-Krir El-Mex El-Dekhaila 

Eastern 

 Harbour El-Shatby San-Stefano El-Montazah 

Abu-Qir  

Head 

Abu-Qir 

 Bay 

1 

S
u

r
fa

ce
 

8.14 8.14 8.14 8.16 8.10 NR NR 8.10 7.95 

2 8.16 8.09 8.17 8.11 8.16 8.02 8.17 8.15 8.09 

3 8.09 8.16 8.16 8.17 8.16 8.18 8.17 8.18 8.16 

4 8.15 8.16 8.02 8.16 8.09 8.19 8.12 8.18 8.14 

5 NR 7.29 8.10 8.15 8.12 8.02 8.16 8.17 NR 

Min. 8.09 7.29 8.02 8.11 8.09 8.02 8.12 8.10 7.95 

Max. 8.16 8.16 8.17 8.17 8.16 8.19 8.17 8.18 8.16 

Av. 8.14 7.97 8.12 8.15 8.13 8.10 8.16 8.16 8.09 

1 

1
0
 m

 

8.11 8.11 8.13 8.17 8.14 NR NR 8.11 8.09 

2 8.17 8.14 8.15 NR 8.14 8.18 8.18 8.15 8.13 

3 8.15 8.16 8.16 7.89 8.19 NR 8.17 8.16 8.16 

4 8.16 8.16 8.14 8.05 8.10 8.15 8.17 8.18 8.14 

5 NR 8.15 8.17 8.16 8.10 8.18 8.18 8.18 NR 

Min. 8.11 8.11 8.13 7.89 8.10 8.15 8.17 8.11 8.09 

Max. 8.17 8.16 8.17 8.17 8.19 8.18 8.18 8.18 8.16 

Av. 8.15 8.14 8.15 8.07 8.13 8.17 8.18 8.16 8.13 

2 

2
0
 m

 

8.15 8.16 8.13 8.10 8.16 8.17 8.13 8.15 8.13 

3 8.13 8.17 8.13 8.11 8.14 8.16 NR  8.17 8.20 

4 8.16 8.12 NR 8.04 8.14 8.15 8.17 8.12 8.15 

5 NR 8.15 8.12 8.10 8.16 8.14 8.16 NR NR 

Min. 8.13 8.12 8.12 8.04 8.14 8.14 8.13 8.12 8.13 

Max. 8.16 8.17 8.13 8.11 8.16 8.17 8.17 8.17 8.20 

Av. 8.15 8.15 8.13 8.09 8.15 8.16 8.15 8.15 8.16 

3 

5
0
 m

 8.15 8.14 8.15 8.15 8.15 7.71 8.19 8.18 8.07 

4 8.16 8.14 8.13 8.14 8.13 8.13 8.10 8.14 8.17 

5 NR 7.95 7.96 8.14 8.15 8.17 8.18 8.16 NR 

Min. 8.15 7.95 7.96 8.14 8.13 7.71 8.10 8.14 8.07 

Max. 8.16 8.14 8.15 8.15 8.15 8.17 8.19 8.18 8.17 

Av. 8.16 8.08 8.08 8.14 8.14 8.00 8.16 8.16 8.12 

4 
100 m 

8.06 8.14 8.17 8.14 8.19 8.02 8.18 8.18 8.12 

5 NR 7.87 7.93 8.14 8.13 8.16 8.17 8.17 NR 

Min. 8.06 7.87 7.93 8.14 8.13 8.02 8.17 8.17 8.12 

Max. 8.06 8.14 8.17 8.14 8.19 8.16 8.18 8.18 8.12 

Av. 8.06 8.01 8.05 8.14 8.16 8.09 8.18 8.18 8.12 

5 200 m NR NR 8.14 8.15 8.18 8.13 8.17 8.15 NR 

Min. NR NR 8.14 8.15 8.18 8.13 8.17 8.15 NR 

Max. NR NR 8.14 8.15 8.18 8.13 8.17 8.15 NR 

Av. NR NR 8.14 8.15 8.18 8.13 8.17 8.15 NR 



vi                                    Physico-chemical parameters of the Egyptian Mediterranean Waters  

Salinity (PSU) 

Site Depth Sidi-Krir El-Mex El-Dekhaila 
Eastern 

 Harbour 
El-Shatby San-Stefano El-Montazah 

Abu- Qir 

Head 

Abu-Qir 

 Bay 

1 

S
u

r
fa

ce
 

38.11 37.88 37.88 37.49 38.80 NR NR 38.26 38.03 

2 38.11 37.95 37.95 38.34 38.72 38.72 38.26 38.18 38.03 

3 37.88 38.72 38.18 37.80 38.57 38.80 38.72 38.41 37.26 

4 38.80 38.57 38.80 38.18 38.87 38.72 38.41 38.18 38.34 

5 NR 38.34 37.95 38.11 38.11 38.18 38.87 38.49 NR 

Min. 37.88 37.88 37.88 37.49 38.11 38.18 38.26 38.18 37.26 

Max. 38.80 38.72 38.80 38.34 38.87 38.80 38.87 38.49 38.34 

Av. 38.23 38.29 38.15 37.98 38.61 38.61 38.57 38.30 37.92 

1 

1
0
 m

 

38.64 37.95 38.03 38.57 38.80 NR NR 38.41 38.03 

2 38.57 37.95 37.95 NR 38.64 38.72 38.64 38.64 38.34 

3 38.03 38.80 38.64 37.80 38.64 NR 38.72 38.64 38.57 

4 38.80 38.57 38.72 38.34 38.80 38.64 38.72 38.64 38.49 

5 NR 37.88 38.03 38.26 38.57 38.34 38.64 38.49 NR 

Min. 38.03 37.88 37.95 37.80 38.57 38.34 38.64 38.41 38.03 

Max. 38.80 38.80 38.72 38.57 38.80 38.72 38.72 38.64 38.57 

Av. 38.51 38.23 38.27 38.24 38.69 38.57 38.68 38.56 38.36 

2 

2
0
 m

 

38.49 38.03 38.18 37.88 38.64 38.80 38.64 38.64 38.49 

3 38.64 38.87 38.03 37.88 38.64 38.72 NR 38.64 38.26 

4 38.87 38.57 38.72 37.88 38.49 38.87 38.72 38.49 38.49 

5 NR 37.80 38.18 37.88 38.57 38.34 38.49 NR NR 

Min. 38.49 37.80 38.03 37.88 38.49 38.34 38.49 38.49 38.26 

Max. 38.87 38.87 38.72 37.88 38.64 38.87 38.72 38.64 38.49 

Av. 38.67 38.32 38.28 37.88 38.59 38.68 38.62 38.59 38.41 

3 

5
0
 m

 38.57 38.87 38.03 38.11 38.57 38.72 38.80 38.80 38.57 

4 38.00 38.64 38.80 37.95 38.18 38.80 38.64 38.64 38.26 

5 NR 37.95 38.18 37.88 38.64 38.49 38.49 38.34 NR 

Min. 38.00 37.95 38.03 37.88 38.18 38.49 38.49 38.34 38.26 

Max. 38.57 38.87 38.80 38.11 38.64 38.80 38.80 38.80 38.57 

Av. 38.29 38.49 38.34 37.98 38.46 38.67 38.64 38.59 38.42 

4 
100 m 

38.87 38.26 38.80 38.03 38.64 38.87 38.72 38.41 38.34 

5 NR 37.95 38.64 37.95 38.87 38.49 38.57 38.87 NR 

Min. 38.87 37.95 38.64 37.95 38.64 38.49 38.57 38.41 38.34 

Max. 38.87 38.26 38.80 38.03 38.87 38.87 38.72 38.87 38.34 

Av. 38.87 38.11 38.72 37.99 38.76 38.68 38.65 38.64 38.34 

5 200 m NR NR 38.72 37.95 38.87 38.49 38.57 38.87 NR 

Min. NR NR 38.72 37.95 38.87 38.49 38.57 38.87 NR 

Max. NR NR 38.72 37.95 38.87 38.49 38.57 38.87 NR 

Av. NR NR 38.72 37.95 38.87 38.49 38.57 38.87 NR 
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Dissolved Oxygen (DO; mg/L) 

Site 
Depth Sidi-Krir El-Mex El-Dekhaila 

Eastern 

Harbour 
El-Shatby San-Stefano El-Montazah 

Abu-Qir 

Head 

Abu-Qir 

 Bay 

1 

S
u

r
fa

ce
 

5.11 3.62 4.89 5.11 5.53 NR NR 8.19 6.38 

2 5.11 6.60 5.11 2.98 7.66 5.75 5.32 6.28 7.24 

3 5.11 5.32 5.32 5.96 5.11 5.53 5.11 6.06 5.53 

4 5.11 5.53 5.32 5.11 5.53 4.26 5.53 6.38 5.64 

5 NR 5.11 5.32 5.75 5.75 5.53 5.64 6.17 4.47 

Min. 5.11 3.62 4.89 2.98 5.11 4.26 5.11 6.06 4.47 

Max. 5.11 6.60 5.32 5.96 7.66 5.75 5.64 8.19 7.24 

Av. 5.11 5.23 5.19 4.98 5.92 5.27 5.40 6.62 5.85 

1 

1
0
 m

 

5.53 5.32 5.11 4.68 6.38 NR 6.60 NR 7.87 

2 NR NR 5.53 NR NR NR NR NR NR 

3 NR NR 5.11 NR 6.81 NR NR NR NR 

4 NR NR NR NR NR NR NR NR NR 

5 NR NR NR NR NR NR NR NR NR 

Min. 5.53 5.32 5.11 4.68 6.38 NR 6.60 NR 7.87 

Max. 5.53 5.32 5.53 4.68 6.81 NR 6.60 NR 7.87 

Av. 5.53 5.32 5.25 4.68 6.60 NR 6.60 NR 7.87 

2 

2
0
 m

 

6.60 NR NR 3.40 5.75 6.60 6.81 6.28 5.32 

3 NR NR NR NR NR NR NR NR NR 

4 NR NR NR NR NR NR NR NR NR 

5 NR NR NR NR NR NR NR NR NR 

Min. 6.60 NR NR 3.40 5.75 6.60 5.21 6.28 5.32 

Max. 6.60 NR NR 3.40 5.75 6.60 6.81 6.28 5.32 

Av. 6.60 NR NR 3.40 5.75 6.60 6.01 6.28 5.32 

3 

5
0
 m

 5.53 NR NR 5.53 5.11 5.75 5.32 7.13 5.32 

4 NR NR NR NR NR NR NR NR NR 

5 NR 5.75 NR NR NR NR NR NR NR 

Min. 5.53 5.75 NR 5.53 5.11 5.75 5.32 7.13 5.32 

Max. 5.53 5.75 NR 5.53 5.11 5.75 5.32 7.13 5.32 

Av. 5.53 5.75 NR 5.53 5.11 5.75 5.32 7.13 5.32 

4 
100 m 

5.11 NR 5.11 2.98 5.53 5.32 5.96 6.38 5.64 

5 NR  NR NR NR NR NR 5.75 NR NR 

Min. 5.11 NR 5.11 2.98 5.53 5.32 5.75 6.38 5.64 

Max. 5.11 NR 5.11 2.98 5.53 5.32 5.96 6.38 5.64 

Av. 5.11 NR 5.11 2.98 5.53 5.32 5.85 6.38 5.64 

5 200 m NR 5.32 4.89 5.32 5.11 6.81 NR NR 5.75 

Min. NR 5.32 4.89 5.32 5.11 6.81 NR NR 5.75 

Max. NR 5.32 4.89 5.32 5.11 6.81 NR NR 5.75 

Av. NR 5.32 4.89 5.32 5.11 6.81 NR NR 5.75 
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Oxidizable organic matter (OOM; mgO2/L) 

Site Depth Sidi-Krir El-Mex El-Dekhaila 
Eastern 

Harbour 
El-Shatby San-Stefano El-Montazah 

Abu-Qir 

Head 

Abu-Qir 

Bay 

1 

S
u

r
fa

ce
 

3.65 3.65 0.30 0.91 4.56 NR NR 2.58 0.30 

2 6.38 1.52 2.13 0.15 1.06 4.86 6.08 8.36 0.61 

3 0.30 1.82 14.14 1.37 0.91 1.52 2.43 1.06 1.22 

4 0.30 0.30 0.30 0.76 1.06 1.82 0.76 1.67 0.61 

5 NR 4.86 0.91 4.71 0.30 1.52 1.22 2.28 NR 

Min. 0.30 0.30 0.30 0.15 0.30 1.52 0.76 1.06 0.30 

Max. 6.38 4.86 14.14 4.71 4.56 4.86 6.08 8.36 1.22 

Av. 2.66 2.43 3.56 1.58 1.58 2.43 2.62 3.19 0.68 

1 

1
0
 m

 

0.30 1.22 0.30 0.76 1.37 NR NR 2.13 2.43 

2 0.30 3.04 0.61 NR 0.15 0.91 1.22 5.32 1.22 

3 1.52 0.30 1.52 2.43 6.08 NR 0.61 0.91 7.60 

4 3.38 5.47 0.91 0.76 0.30 1.82 0.91 1.52 0.46 

5 NR 2.43 0.61 0.30 1.06 2.43 0.15 0.61 NR 

Min. 0.30 0.30 0.30 0.30 0.15 0.91 0.15 0.61 0.46 

Max. 3.38 5.47 1.52 2.43 6.08 2.43 1.22 5.32 7.60 

Av. 1.38 2.49 0.79 1.06 1.79 1.72 0.72 2.10 2.93 

2 

2
0
 m

 

0.30 0.30 10.18 0.76 0.46 3.65 1.22 1.82 0.91 

3 0.61 0.30 0.61 1.06 3.19 1.98 0.91 0.61 0.61 

4 1.22 0.61 NR 0.76 3.50 0.91 0.76 3.50 1.22 

5 NR 1.82 0.91 0.30 0.61 0.76 1.22 1.22 NR 

Min. 0.30 0.30 0.61 0.30 0.46 0.76 0.76 0.61 0.61 

Max. 1.22 1.82 10.18 1.06 3.50 3.65 1.22 3.50 1.22 

Av. 0.71 0.76 3.90 0.72 1.94 1.82 1.03 1.79 0.91 

3 

5
0
 m

 3.04 2.13 0.30 0.15 4.71 2.28 1.06 0.76 1.06 

4 0.91 0.91 1.22 0.15 1.37 3.95 0.46 6.84 1.22 

5 NR 1.52 1.22 1.06 2.13 0.15 0.61 4.86 NR 

Min. 0.91 0.91 0.30 0.15 1.37 0.15 0.46 0.76 1.06 

Max. 3.04 2.13 1.22 1.06 4.71 3.95 1.06 6.84 1.22 

Av. 1.98 1.52 0.91 0.46 2.74 2.13 0.71 4.15 1.14 

4 
100 m 

4.56 0.46 0.91 0.15 2.89 4.86 1.82 1.98 0.91 

5 NR 0.61 0.61 0.76 1.22 0.61 6.23 2.13 NR 

Min. 4.56 0.46 0.61 0.15 1.22 0.61 1.82 1.98 0.91 

Max. 4.56 0.61 0.91 0.76 2.89 4.86 6.23 2.13 0.91 

Av. 4.56 0.53 0.76 0.46 2.05 2.74 4.03 2.05 0.91 

5 200 m NR NR NR 1.82 2.58 1.37 0.30 0.91 NR 

Min. NR NR NR 1.82 2.58 1.37 0.30 0.91 NR 

Max. NR NR NR 1.82 2.58 1.37 0.30 0.91 NR 

Av. NR NR NR 1.82 2.58 1.37 0.30 0.91 NR 
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Total Alkanility (T. Alk.; meq/L) 

Site Depth Sidi Krir El-Mex El-Dekhaila 
Eastern 

Harbour 
El-Shatby San-Stefano El-Montazah 

Abu-Qir  

Head 

Abu-Qir 

 Bay 

1 

S
u

r
fa

ce
 

2.80 2.95 2.85 2.80 3.00 NR NR 3.10 2.80 

2 2.40 2.90 3.25 2.95 3.00 3.20 3.30 2.90 3.10 

3 3.00 3.20 2.90 2.65 3.00 3.10 3.00 2.95 2.95 

4 2.90 3.20 2.90 3.00 3.20 3.60 3.10 2.95 2.95 

5 NR 2.90 2.80 2.80 3.00 3.10 3.05 2.90 NR 

Min. 2.40 2.90 2.80 2.65 3.00 3.10 3.00 2.90 2.80 

Max. 3.00 3.20 3.25 3.00 3.20 3.60 3.30 3.10 3.10 

Av. 2.78 3.03 2.94 2.84 3.04 3.25 3.11 2.96 2.95 

1 

1
0
 m

 

3.20 3.00 2.90 2.90 3.20 NR NR 3.05 2.90 

2 3.20 2.90 2.85 NR 2.85 3.10 3.20 3.00 2.95 

3 3.10 2.90 2.85 3.40 3.30 NR 3.00 3.00 3.10 

4 3.10 2.90 2.90 2.80 2.85 3.05 3.10 3.00 3.00 

5 NR 2.90 2.85 3.00 3.00 3.30 2.95 3.00 NR 

Min. 3.10 2.90 2.85 2.80 2.85 3.05 2.95 3.00 2.90 

Max. 3.20 3.00 2.90 3.40 3.30 3.30 3.20 3.05 3.10 

Av. 3.15 2.92 2.87 3.03 3.04 3.15 3.06 3.01 2.99 

2 

2
0
 m

 

3.00 3.00 3.05 2.65 2.90 3.20 3.05 3.05 3.00 

3 2.95 3.00 2.85 2.80 2.90 3.10 NR 3.10 2.80 

4 3.10 2.90 NR 2.80 2.95 2.95 2.90 3.30 3.05 

5 NR 2.95 2.95 2.80 3.00 3.20 2.90 NR NR 

Min. 2.95 2.90 2.85 2.65 2.90 2.95 2.90 3.05 2.80 

Max. 3.10 3.00 3.05 2.80 3.00 3.20 3.05 3.30 3.05 

Av. 3.02 2.96 2.95 2.76 2.94 3.11 2.95 3.15 2.95 

3 

5
0
 m

 3.00 3.15 2.75 3.00 3.10 3.70 2.90 3.05 3.00 

4 2.90 2.80 2.75 2.85 2.80 3.00 2.85 3.00 3.00 

5 NR 2.15 2.85 2.90 3.05 3.15 3.00 2.85 NR 

Min. 2.90 2.15 2.75 2.85 2.80 3.00 2.85 2.85 3.00 

Max. 3.00 3.15 2.85 3.00 3.10 3.70 3.00 3.05 3.00 

Av. 2.95 2.70 2.78 2.92 2.98 3.28 2.92 2.97 3.00 

4 
100 m 

3.30 3.05 2.85 3.00 3.20 3.20 3.05 3.10 2.95 

5 NR 2.90 2.80 2.80 3.00 3.00 3.00 3.00 NR 

Min. 3.30 2.90 2.80 2.80 3.00 3.00 3.00 3.00 2.95 

Max. 3.30 3.05 2.85 3.00 3.20 3.20 3.05 3.10 2.95 

Av. 3.30 2.98 2.83 2.90 3.10 3.10 3.03 3.05 2.95 

5 200 m NR NR 3.25 2.80 3.10 3.05 3.00 3.10 NR 

Min. NR NR 3.25 2.80 3.10 3.05 3.00 3.10 NR 

Max. NR NR 3.25 2.80 3.10 3.05 3.00 3.10 NR 

Av. NR NR 3.25 2.80 3.10 3.05 3.00 3.10 NR 

 

 


