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Appendix i 4" Chapter

Appendix 4.1: Calculation of the daily water production from different water

sources in Libya4™ Chapter

Supplier Name Potable water (fday) |Industrial water (fday) Agriculture water (iday) | Total
GMMR 1,726,260 92,050 2,681,690 4,500,000
GMMR Potable water (%) Industrial water (%) Agriculture water (%)

38.36 2.05 59.59
Desalination plants
GDCOL 270,000 54 0
GECOL 86,000 17,200 0
NOC 20,529.40 82,117.60 0
LISCo 5000 20,000 0
IRC 500 4,500 0
Supplier name Potable water (fday) |Industrial water (fday) Agriculture water (iday) | Total
Desalination plants 382,029.40 123,872 0 505,901
Desalination plants Potable water (%) Industrial water (%) Agriculture water (%)
75.51 24.49 0




1 Appendixes5th Chapter

Appendix 5.1: Fieldwork at both sites

Zwuarah West Tripol

1 Lab work analysis for seawater and brine disposed samples
for ZWDP and WTRIS

5.1.1.Measurement of pH, Salinity (mg/l), Dissolved O2 (mg/l) and seawater
surface and bottom Temperature (C)

Nineteen water chemistry data collected at each site using a YSI 556 multiprobe
system at each station, further to use other dives for instance pH, dissolved oxygen,

temperature meters arghlinity portablerefractometeto insure thathe physical



characeristics of seawater examined &y S| 556 multi probe system are correct.
The procedure of measurement by using a YSI 556 multi probe includes contacting
the four optical sensor ports with the YSI multi Probe by 15 meter waterproof cable,
then it is loweed manually in meter increment to the required depth at each station
along the transect line. The reading of YSI multi Probghysical characteristics

of seawaters then recorded on the datasheet. Furthermore, after each reading the
optical sensoports are washed by using high purity water in order to protect the

SEensors.

Tools used for measuring pH, Salinity (mg/l), Dissolved O2 (mg/l) and seawater
Temperature (CO)

5.1.2. Measurement of Total alkalinity CaCO3 (mg/l), Carbonate CO3

(mg/l) Bicarbonate HCO3-(mg/l)

Nineteen water chemistry data collected at each site dstigod 8203 according

to Hach Company the procedure of the experiments for each station involved the
following; a 5 ml of seawater sample was taken and then it was difu&)0 ml

of water distillate. Subsequently, a 100 ml of the preparing sample was transferred
by using a graduated cylinder and then it was poured into 250 ml Erlenmeyer flask.
Phenolphthalein was added to the solution and then swirled. While swirling the
solution the colour did not change, the researcher noted that the concentration of
carbonate CO3mg/l) of seawater was zero. Following this, the Bromcresol Green

Methyl Red Indicator Powder Pillow was placed into the solution and then the



sample was tiited by using tEBQs. When the colour of the solution changed to
the light pink colour, the number of digital titrator was recorded. Therefore, the

total alkalinity can be calculated as shown in the formula below:
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As the alkalinity of seawater is due primarily to the presence of bicarbonate,
carbonate, and hydroxide ions and the carbonate Q@) of sea water is zero,

hence the total alkalinity equal to bicarbonate HG@g/I).

Procedure of measuring CaCO3 (mg/l), CO3mg/l) and HCO3(mg/l)

5.1.3. Total Hardness as CaCO3 (mg/l), Calcium Hardness CaCO3 (mg/l)

and Magnesium Hardness CaCO3 (mg/l)

Nineteen water chemistry data collected at each site dstigod 8213 according

to Hach Company the procedure of the experiments for each station involved the
following; first, a 25 ml of the papered sample was taken. This was then transferred
to Erlenmeyer flask of volume 250 ml. Next, one tablet of hardness indictor was
added into the flask and swirled. The titration was completed by using EDTA.
When the colour of the solution changed from red to pure blue, the number of
digital titrator was reaaed. Therefore, the concentration of the total hardness can
be calculated as shown in the equation below:
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where 200 is diluting constant

From this, the hardness #fA and H- C can be calculated as shown below:
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Calcium (mg/l) and Magnesium (mg/l)

Nineteen water chemistry data collected at each site using the formulas which are
represented below to determitie concentration Calcium (mg/l) and Magnesium

(mg/l) in seawater.
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Procedure of measuring CaCO3 (mg/l), CO3mg/l) and HCO3(mg/l)
5.1.4 Chloride Ct (mg/l)

Nineteen water chemistry data collected at each site Mstigod 8207 according

to Hach Company the procedure of the experiments for each station involved the
following; A 100 ml of the prepared sample was taken. This was then transferred
into the Erlenmeyer flask of volume 250 ml. Next the silver nitrate wasdaititio

the flask for titration with the help of the digital titrator. When the colour of the

solution changed from yellow to rdmown, the number of digital titrator was



recorded. Hence the concentration @f (mg/l) can be calculated from the
following formula-
#1171 AAT OGA OR IO ARMCOAOAEDRKE CEPADA®HI O

a "
Where (0.1) is the multiplier that chosen according to the volume of seawater
prepared sample
By multiplying the diluting constant which is 200, so the totaicentration of Cl
can be calculated as following:

N~ N A A, 2 s A

47 GAIT AAT OGRA GEdaT #1171 AAT OGRA GEFd] ¢cnim

Procedure of measuring g Chloride ClI(mg/l)

5.1.5 Nitrate NO3(mg/l)

Nineteen water chemistry data collected at each site using Method 8171 according

to Hach Company the procedure of the experiments for each station involved the

following; A 1 ml of the sample was taken. This was then transferred into cell of

volume 2 ml. After that, 2 ml of deionized water was transferred into the second

cell of volume 2 ml as blank. Next, a spectrophotometer was prepared on starting
method 353 Nitrate MIR PP. Following this, LCK 339 Reagent was added to the

prepared sample Eand then the stopper inserted into the cell and ifgtrument



timer was adjusted for a fifteen minute reaction tand then the sample was shook
until timer expired After that, the blank cell was wiped by using tissue and then
inserted into the ceholder of a spectrophotometer and then the Zero button was
pushed to show on the screen zero mg/l ofNIhe prepared sample was inserted
into the cell holder. The reading was taken by pushing reading button and then

recorded on the datasheet.

Procedure of measuring Nitrate NO3 (mg/l)
5.1.6 Phosphorus total PO#

Nineteen water chemistry data collected at each site using LCK 349 regent
according to Hach Company the procedure of the experiments for each station
involved the following; A 1 ml of theample was taken. This was then transferred
into cell of volume 2 ml. After that, 2 ml of deionized water was transferred into
the second cell of volume 2 ml as blank. Next, a spectrophotometer was prepared
on starting method 535 Nitrate MIR PP. Followithgs, LCK 349 Reagent was
added to the prepared sample cell and then the stopper inserted into the cell and
theninstrument timer was adjusted for a reaction tene then the sample was
shook until timer expiredAfter that, the blank cell was wiped bging tissue and

then inserted into the cell holder of a spectrophotometer and then the Zero button
was pushed to show on the screen zero mg/l pf Pbhe sample was inserted into



the cell holder and then the reading was taken by pushing reading &udtdnen

recorded on the datasheet.

5.1.7 Sodium N& (mg/l) and Potassium K (mg/l)

Nineteen water chemistry data collected at each site using-BWHB-lame
Photometer. The procedure of the experiments for each station involved the
following; four standad solutions were prepared with a concentration
50,100,150,200 ppm respectively and then dilution formula was used to determine

four volumes as represented below.
-p00- 6pi 1 -¢00- 6c¢lil

Where the M1 is the molarity of the stock solution 10000 ppheadil. So the V1,
V2, V3 and V4 can be calculated as shown below:
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Following this, four solutions were diluted in deionized water using 100 ml a
volumetric flask. Next, the flam of photometer was turned on and then instrument
timer was adjusted for a 20 minutes. After that, 10 ml from each standard solution
was measuredybusing the flam photometer and then a graph of the calibration
curve for the standard solutions was plotted. Subsequently, 1 ml of seawater sample
was diluted by using a 1000 a volumetric flask. This was then measured again using
the flam photometer anti¢ reading is recoded and then the concentratidiabf
determined on the graph of calibration curve which represented the relation
between the concentration and absorption. Hence as the diluted solution 1000 ml,
so the concentration of Nean be calculad from the following formula:

#1 AAT OIOEDET 1



In addition, the same procedure was followed FPatassium k+; however, the
standard solutions were prepared with a concentration 5, 10, 13Capgm

respectively.

Procedure of measuring Sodium Na+ (mg/l) and Potassium k+ (mg/l)
5.1.8 Iron (mg/l)

A nineteen water chemistry data collected uswethod 8008 according to Hach
Company the procedure of the experiments for each station inublréollowing;

a 10 ml of the prepared sample was taken. This was then transferred into cell of
volume 10 ml. After that, 10 ml of deionized water was transferred into the second
cell of volume 10 ml as blank. Next, a spectrophotometer was preparedtiog star
method 265 Iron ferroVer. Following this, FerroVer® Iron Reagent Powder Pillow
was added to the prepared sample cell and then the stopper was inserted into the
cell and shook. The instrument timer was adjusted for a 3 minute reaction time.
When the tner expired, the blank cell was wiped by using tissue and then inserted
into the cell holder of a spectrophotometer and then the Zero button was pushed to
show on the screen zero mg/l of Iron. Following this, the prepared sample was
wiped by using tissuena then inserted in the cell holder and then the reading was

taken by pushing reading button and then recorded on the datasheet.



Procedure of measuring Iron (mg/l)
5.1.9 Sulfate SO4? (mg/l)

Nineteen water chemistry data collected at each site Mstigod 8131 according

to Hach Company the procedure of the experiments for each station involved the
following; a 1 ml of the sample was taken. This was then transferred into cell of
volume 2 ml.After that, 2 ml of deionized water was transferred intosixeond

cell of volume 2 ml as blankNext, a spectrophotometer was prepared on starting
method 690 sulfide. Following this, LCK 353 reagent was added to sample. The
stopper was inserted into cell and shook. After tha, instrument timer was
adjusted foa 30 minute reaction time. When the timer expired, the blank cell was
wiped by using tissue and then inserted into the cell holder of a spectrophotometer
and then the Zero button was pushed to show on the screen zero mg/taf So4
Following this, the saiple was wiped by using tissue and then inserted into the cell
holder and then the reading was taken by pushing the reading button and then
recorded on the datasheet. All the physidoemical results for the 38 stations at
ZWDP and WTRIS and further todlpure brine which was collected from the final

cell of the evaporator are represenimdZWDP and WTRIS.



Procedure of measuring Sulfate SO&(mg/l)

It has to be noted that all the above experiments have been done according to the methods of
Hach Company for water, wastewater and seawater analysis [Hach, (2013)]. Additionally the
chemical west disposed under the regulation that mentioned in Hach manuabok.

Appendix 5.2: Seabed Sediment Samples Analysis

Sediment samples were analysed physically (Organic content and grain size
analysis) for ZWDP and WTRIS. Each sediment sample (200g) is placed in
washing tray. The sample is then wished by using distilled water and shaking. The
sample is then left for appronately 510 minutes and then the Plankton such as
Peel seashells are scraped from the washing tray. Sample of distillate water is
removed with pipette filler. The sediment sample is then placed in simple filtration
paper (18.5 cm Whatman) in order to atws humidity from the sample and
numbered according to the given labelled on the plastic bag. Sediment samples
were placed in 150 mm thermal Petri dishes and then dried to a constant weight at
105°C for 24 h to determine dry weight. Following this theetéen crucibles were
weighed for each site, after that 10 g from each sample was placed in crucible and
heated in an oven to 55C for 4 hours to remove the moisture content, and each
sample was reweighed. The loss on ignition was taken as the lalaifeccgntent

of the sediment and the main purpose of this process is to determine the organic
content levels in each sample. After that, the impurities that stalled in thermal Petri
dishes at 108C are removed by using Stainless Steel Membrane Filter Zenge

then 100 g from each dried sample was weighed by using Sensitive balance (Mettler



Toledo). The samples were then subjected to a rotap shaker (Octagon 2000) through
nine sieves and a pan (mesh sizes 40804 mm) and then the samples sieved for

15 to20 minutes. Fractions of sample retained on the sieve were carefully weighed
on a digital balance. Weight values obtained were then converted to cumulative

weight percentage.

Table: Organic content level (%) for Zwuarah Desalination Plant

GPS.P St Latitude Longitude WC(g) WBC(g) WAC(g) W(g) Org (g %

Org
37 Stl1  32.892200 12.182430 43.4 10 51.86 8.46 154 45
38 St2  32.895220 12.204580  34.28 10 41.6 7.32 2.68 7.9
39 St3 32.887240 12.201320 45.18 10 53.24 8.06 1.94 5.6
40 St4 32.885510 12.200550 47.28 10 55.38 8.1 1.9 5.6
41 St5 32.885300 12.195690  46.72 10 54.98 8.26 1.74 51
42 St6  32.888560 12.192220 47.3 10 55.56 8.26 1.74 51
43 St7 32.889007 12.187804  43.76 10 52.11 8.35 165 48
44 St8  32.902530 12.175740 44 10 51.48 7.48 2.52 7.3
45 St9  32.900362 12.174861  43.72 10 51.7 7.98 2.02 5.9
46 St10 32.898550 12.173006 46.74 10 545 7.76 2.24 6.5
47 St11 32.896554 12.171383  43.94 10 52.23 8.29 1.7 4.9
48 St12 32.895202 12.171271  43.85 10 52.17 8.32 168 49
49 St13 32.892919 12.174963  46.74 10 55.56 8.82 118 34
50 St14 32.891360 12.177020  46.74 10 55.78 9.04 0.96 2.8
51 St15 32.890755 12.179172 49.1 10 57.7 8.6 1.4 4.1
52 St16 32.896058 12.189978 448 10 52.82 8.02 198 58
53 St17 32.892424 12.202064  43.74 10 51.46 7.72 2.28 6.6
54 St18 32.895530 12.179240  43.74 10 52.26 8.52 148 44
55 St19 32.892700 12.187170  44.12 10 52.36 8.24 176 5.1
Table: Organic content level (%)for West Tripoli Desalination Plant
GPS.P St Latitude Longitude WC(g) WBC(g) WAC(g) W(g) Org(9) OO/rog
63 St1 32.834690 12.964960 46.36 10 54.25 7.89 211  8.47
64 St2 32.832150 12.962390 42.37 10 50.47 8.1 1.9 7.6
65 St3 32.834623 12.979451  44.89 10 52.79 7.9 2.1 8.43
66 St4 32.832140 12.977600 41.65 10 50.14 8.49 151 6.06
67 St5 32.830880 12.971510 34.52 10 43.22 8.7 1.3 5.22
68 St6 32.830880 12.967900 46.72 10 55.4 8.68 1.32 5.3
69 St7 32.829670 12.961240 34.78 10 43.54 8.76 1.24 497
70 St8 32.827290 12.967090 43 10 51.76 8.76 1.24 4.97
71 St9 32.826820 12.965150 42 10 51.74 9.74 0.26 1.04
72 St10 32.826051 12.961663 47.32 10 57.05 9.73 0.27 1.08
73 St11 32.827919 12.969882  43.27 10 52.73 9.46 054 2.16
74 St12 32.828930 12.969240 41.98 10 50.38 8.4 1.6 6.42
75 St13 32.828874 12.972887  40.97 10 50.33 9.36 0.64 257
76 St14 32.829930 12.976570  44.8 10 53.93 9.13 0.87 3.49
77 St15 32.835910 12.972850 45.13 10 52.72 7.59 2.41 9.7
78 St16 32.833140 12.969500 46.29 10 54.32 8.03 1.97 7.9
79 St17 32.833960 12.975690 44.65 10 52.65 8 2 8.03
80 St18 32.830322 12.974870  42.67 10 51.72 9.05 0.95 3.81

81 St19 32.828360 12.964400 44.11 10 53.43 9.32 0.68 2.72




Note: WC (q) is weight of container, WBC (q) is weight before combustion, WAC (q) is weight

after combustion with container (q),W (q) is weight of samples without container (), Org (9)

is [Difference in weight] = Organic content (q), %- Org is percentage of Organic content.

Results from the sieving allowed the calculation of Mean grain size (Mz), Graphic
kurtosis (KG),Inclusive Graphic Skewness (SKI) and Inclusive Graphic Standard
Deviation () by using a graph of cumulative weight percent against phi (&) that
plotted on probability log sheet to determine the sediment type according to folk
(1974) formulasAppendix 5.3 for ZWDP and appendix 5.4 for WTRIS). Grain

size statistical parameters and graphic representations are given in Phi units (9).
The Phi unites is a logarithmic transformation of millimetres into whole integers
according to the formula which is illustrdtbelow:

@=Log.d, where d=grain diameter in millimetres.
The parameters calculated for these analyses included the follewing:

A Median Grain Size
The median grain size is that which separates 50% of the sample from the other,
where half the particles byeight are larger and half are smaller than the median.

This parameter is measured in phi units.
Median Grain size= 2.2 @ (50% of cumulative graph)

A Mean Grain Size (Mz2)
The mean grain size is average grain size and its used to classify sediment by using

the following formula:

z 7 Z
1, 2z z

Where@16, @50 and @84 represent the size at 16, 50 and 84 percent of the sample
by weight. This parameter is also measured in phi units and the sediment classified
as following: 0-1 @ as Coarse sand21d as Medium sand;2 as fine sand,-3

as very fine sashand > 4 @ as Mud

A Graphic Kurtosis

Kurtosis is measure of peakedness in a curve by using the following formula:




Where @95, @5, @75 and @25 represent the phi values at 95, 5, 75 and 25
percentiles. A verbal classifitan scale is represented as following from 60487

@ as very platykurtic, 0.60.9 @ as platykurtic, 0-2.11 as mesokurtic, 1.41.50

@ as leptokurtic, 13 I as very |l eptokurtic and O3

A Inclusive Graphic Skewness (SKI)
Skewnessneasures the degree to which a cumulative curve approaches symmetry.

Inclusive graphic skewness is determined by the following equation:

_||EI=Z z 4 +Z z z

z Z z Z

Where @84, @16, @95 and @5 represehe phi values at 84, 16, 95 and 5
percentiles. This formal includes a measure of tails of cumulative curve as well as
the central portion. Folk (1974) presented a verbal classification scale as following
from +0.1 to-0.1 as nearly symmetrical).1 t0-0.3 as coarsskewed and0.3 to

-1.0 as strongly coarse skewed.

A Inclusive Graphic Standard Deviatioy) (

Standard deviation is a method of measuring the grain size variation of a sample
by encompassing the largest parts of the size distribution as reédsom a

cumulative curve. The inclusive Graphic standard deviatioleiesrmined by the

following equatiork

Where @84, @16, @95 and @5 represent the phi values at 84, 16, 95 and 5
percentiles. Folk (1974) presedt a verbal classification scale for sorting as
following 1)<0.35 as very well sorte®.350.500 as well sorted, 0.5D719 as
moderately well sorted, 0.7113 as moderately sorted2ld as poorly sorted 20

as very poorly sorted and >4@ as extremely poorly sorted. The Classification used



for defining sediment type and degree of sedimentosis (KG), Skewness (SKI)
and Standard Deviation (U0l) are present

Procedure Sediments Analysis in the lab



Appendix 5.3: Calculation for ZWDP

A Sample Gtation 37)

Sieve Wight (g) Cumulative Percent
Test Sievel 2.49 2.49
Test Sieve 2 35.28 37.77
Test Sieve 3 18.54 56.31
Test Sieve 4 17.74 74.05
Test Sieve 5 7.13 81.18
Test Sieve 6 10.35 91.53
Test Sieve 7 2.94 94.47
Test Sieve 8 4.38 98.85
Test Sieve 9 0.96 99.81
Test Sieve 10 0.18 99.99
Total (g) 99.99
120
100
80 = ==
60 /, Cumulative Percent
40 y
’I
20 4
0 v 4
0 1 2 3 4
(%]

A graph of cumulative weight percent against phi (Station 37)

A Calculationi St 37

l. Mean grain size (Mz)
2 @=log 2 and the diameter (mm)

z

z

Parametel Result St 37
Mz 1.43
KG 1.15
Skl 0.3
ul 0.97

0 a
1. Graphic Kurtosis (KG)
e “O z z
v 8 2z z
1. Inclusive Graphic Skewness (§K
Ry 4 z z ZwWLUZLGZUT
YU O z z * ¢z wuzvu
V. Inclusive Graphic Standard Deviatioy)
) z z Z wuz v
! D
Number | @
5 0.3
16 0.5 S
25 0.6
50 1.1
75 1.6
84 2.7
95 3.1




A Sample (Station 38)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 2.07 2.07
Test Sieve 2 1. 13 3.2
Test Sieve 3 1.59 4.79
Test Sieve 4 15. 5 20.35
Test Sieve 5 20. 6 40.95
Test Sieve 6 13.9 54.85
Test Sieve 7 28. 2 83.14
Test Sieve 8 14. 6 97.74
Test Sieve 9 1.65 99.39
Test Sieve 10 0.6 99.99
Total () 99. 9
120
100 =
80 A
60 /l Cumulative Percent
40 e
20 s
0 -
0 1 3 4
(%]

A graph of cumulative weight percent against phi (Station 38)

A Calculation - St 38

I Mean grain size (Mz)
04 22—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z

0 “O z

8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +ZQ)UZUCZUT[
z z CZwuzu

V. Inclusive Graphic Standard Deviatiop) (

z oz Zwuz v
+

1) po
Number| @ Parameterl Result St
5 1.4 37
16 1.6 Mz 2.46
25 1.8 —_— KG 0.69
50 2.6 Skl -0.2
75 3.1 ul 0.70
84 3.2
95 3.6




A Samplei (Station 39)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 1.43 1.43
Test Sieve 2 0.21 1.64
Test Sieve 3 1.03 2.67
Test Sieve 4 10.38 13.05
Test Sieve 5 7.38 20.43
TestSieve 6 8.18 28.61
Test Sieve 7 23.59 52.2
Test Sieve 8 11.8 64
Test Sieve 9 36 100
Test Sieve 10 0 100
Total 100
120
100 E
80 2
ll
60 = = Cumulative Percent
40 =
ll
20 e
0 =
0 1 2 3 4
(%]

A graph of cumulative weight percent against phi (Station 39)

A Calculation - St 39

I Mean grain size (Mz)

z

z

., @=log 2 and the diameter (mm)

Parameterl Result St 39
Mz 3.03
KG 0.88
Sk -0.3
1) 0.98

0a
1. Graphic Kurtosis (KG)
0 “O z z
8 2z z
II. Inclusive Graphic Skewness (8K
oyt w~Z z z ZwWLZLCZULT
Yo 0 z z * ¢z wuzu
V. Inclusive Graphic Standard Deviatiop)
z z Z wuz v
1) pes
Number| @
5 14
16 1.9
25 2.6
50 3.2
75 3.9
84 4
95 4.2




A Samplei (Station 40)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.28 0.28
Test Sieve 2 1.41 1.69
Test Sieve 3 1.15 2.84
TestSieve 4 0.85 3.69
Test Sieve 5 0.47 4.16
Test Sieve 6 8.76 12.92
Test Sieve 7 49.11 62.03
Test Sieve 8 37.76 99.79
Test Sieve 9 0.2 99.99
Test Sieve 10 0 99.99
Total (9) 99.99
120
100 7
80 F
60 ’," Cumulative Percent|
40 A
20 -+
0
0 1 3 4
(7]

A graph of cumulative weight percent against phi (Station 40)

A Calculationi St 40

l. Mean grain size (Mz)
2 @=log 2 and the diameter (mm)

z

z

Parametell Result St 40
Mz 3.13

KG 1.07

Sk 0

1) 0.42

0 a
1. Graphic Kurtosis (KG)
e “O z z
v 8 2z z
1. Inclusive Graphic Skewness (§K
Ry 4 z z ZwWLUZLGZUT
YU O z z * ¢Zwuzvu
V. Inclusive GraphiStandard Deviatiom{
) z z Z wuz v
! D
Number | @
5 2.4
16 2.7
25 2.9
50 3.1
75 3.4 _— >
84 3.6
95 3.7




A Samplei (Station 41)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.24 0.24
Test Sieve 2 1.46 1.7
Test Sieve 3 1.06 2.76
Test Sieve 4 0.67 3.43
Test Sieve 5 0.41 3.84
Test Sieve 6 0.3 4.14
Test Sieve 7 6.15 10.29
Test Sieve 8 51 61.29
Test Sieve 9 30 91.29
Test Sieve 10 8.7 99.99
Total (9) 99.99
120
100
80 /
60 ’," Cumulative Percent
40 /
20 7
0
0 1 3 4
(7]

A graph of cumulative weight percent against phi (station 41)

A Calculationi St 41

I Mean grain size (Mz)

04 22—  @=log 2 and the diameter (mm)

1. Graphic Kurtosis (KG)
z

z

Ve
8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +ZQ)UZUCZUT[
z z CZwuzu

V. Inclusive Graphic Standard Deviatiop)

z z Z WLz v
— +
1) o

Number| @
5 2.9
16 3.3 Parameterl Result St 41
25 3.4 Mz 3.60
50 3.6 KG 1.02
75 4 Skl 0.3
84 4.1 1) 0.50
95 4.4




A Sample (Station 42)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.04 0.04
Test Sieve 2 0.15 0.19
Test Sieve 3 0.13 0.32
Test Sieve 4 0.45 0.77
Test Sieve 5 1.28 2.05
Test Sieve 6 30.12 32.17
Test Sieve 7 51.18 83.35
Test Sieve 8 16.2 99.55
Test Sieve 9 0.44 99.99
Test Sieve 10 0 99.99
Total 99.99
120
100
80 7=
a
60 f Cumulative Percent
40 £
7
20 7
0
0 1 3 4
(%]

A graph of cumulative weight percent against phi (station 42)

A Calculationi St 42

l. Mean grain size (Mz)

04 Z—2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
0 .‘O z z
8 2z z
II. Inclusive Graphic Skewness (8K
oyt w~Z z z ZwWLZLCZULT
Yo 0 z z * ¢z wuzu

V. Inclusive Graphic Standard Deviatioy)

z z Z WLz v
1) —
Number| @
5 2.3 Parametel| Result St 42
16 2.5 Mz 2.93
25 2.6 KG 0.76
50 2.9 Ski 0.1
75 3.3 5 0.42
84 3.4
95 3.6




A Samplei (Station 43)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.78 0.78
Test Sieve 2 6.98 7.76
Test Sieve 3 6.54 14.3
Test Sieve 4 11.79 26.09
Test Sieve 5 5.57 31.66
Test Sieve 6 14.62 46.28
Test Sieve 7 28.96 75.24
Test Sieve 8 24.57 99.81
Test Sieve 9 0.19 100
Test Sieve 10 0 100
Total 100
120
100 7
80 7
I,
60 = A Cumulative Percent
40 o
z
20 A
0
0 1 3 4
[%]

A graph of cumulative weight percent against phi (station 43)

A Calculationi St 43

l. Mean grain size (Mz)
04 22—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z z

VIN6)

8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +zwuzuczun
z z CZwuzu

V. Inclusive Graphic Standard Deviatiop)

z z Z WLz v
1) "
Number| @
5 0.6 Parametel Result St 43
16 1.4 Mz 2.53
25 1.6 - KG 0.74
o0 2.8 SkI -0.4
s ) Tose
95 3.7




A Sample (Station 44)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 3.13 3.13
Test Sieve 2 31.25 34.38
Test Sieve 3 25.2 59.58
Test Sieve 4 37.27 96.85
Test Sieve 5 2.6 99.45
Test Sieve 6 0.3 99.75
Test Sieve 7 0.05 99.8
Test Sieve 8 0.2 100
Test Sieve 9 0 100
Test Sieve 10 0 100
Total (g) 100
120
100 —
80 2
60 ,’/ Cumulative Percent
40 i
lI
20 -
0 y 4
0 1 2 3 4
[%]

A graph of cumulative weight percent against phi (station 44)

A Calculationi St 44

l. Mean grain size (Mz)
04 Z—2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z

0 “O z

8 2z z
1. Inclusive Graphic Skewness (§K
oyt w~Z z z ZwWLZLCZULT
Yo 0O z z * ¢z wuzu
V. Inclusive Graphic Standafdeviation )
z z Z wuz v
1) "
Number| @
5 0.3
16 0.49 Parametel Result St 44
25 0.6 Mz 1.06
50 1.1 i KG 0.43
75 1.49 Skl -0.1
84 1.6 1) 0.49
95 1.7




1 Samplei (Station 45)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 2.14 2.14
Test Sieve 2 32.27 34.41
Test Sieve 3 27.4 61.81
Test Sieve 4 35.22 97.03
Test Sieve 5 2.3 99.33
Test Sieve 6 0.4 99.73
Test Sieve 7 0.27 100
Test Sieve 8 0 100
Test Sieve 9 0 100
Test Sieve 10 0 100
Total 100
120
100
V4
Il
80
V4
Il
60 I/ Cumulative Percent
40 7
V4
II
20
V4
Il
o LN
0 1 2 3 4
[%]

A graph of cumulative weightpercent against phi (station 45)

A Calculation - St 45

I Mean grain size (Mz)

04 Z—2—2—  @=log 2 and the diameter (mm)

1. Graphic Kurtosis (KG)
z

z

Ve
8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +ZQ)UZUCZUT[
z z CZwuzu

V. Inclusive Graphic Standard Deviatioy) (

z z Z WLz v
1) "
Number| @
5 0.29
16 0.49 Parametel Result St 45
25 0.6 Mz 1.03
50 1 > KG 0.60
75 1.5 Sk 0
84 1.59 1) 0.49
95 1.7




A Sample (Station 46)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.3 0.3
Test Sieve 2 1.49 1.79
Test Sieve 3 1.26 3.05
Test Sieve 4 10.4 13.45
Test Sieve 5 17.32 30.77
Test Sieve 6 50.79 81.56
Test Sieve 7 14.4 95.96
Test Sieve 8 2.2 98.16
Test Sieve 9 0.9 99.06
Test Sievel0 0.93 99.99
Total 99.99
120
100 =
80 7,'
60 A Cumulative Percent|
40 A
20 > s
0
0 1 2 3 4
[%]

A graph of cumulative weight percent against phi (station 46)

A Calculation - St 46

l. Mean grain size (Mz)

oy z z
0 d

1. Graphic Kurtosis (KG)
z

z

o)

2 @=log 2 and the diameter (mm)

8 2z z

Il InclusiveGraphic Skewness (SK
oyt w~Z z z ZwWwLZLCZULUT

Yo 0 z z * ¢z wuzu

V. Inclusive Graphic Standard Deviatioy) (

V4 z Z wuz v

1) e

Number| @

5 1.4

16 1.7

25 2.1

50 2.4

75 2.6

84 2.7

95 3.1

Parametel Result St 46
Mz 2.26
KG 1.39
Sk -0.3
1) 0.51




A Sample(Station 47)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.36 0.36
Test Sieve 2 1.49 1.85
Test Sieve 3 2.26 411
Test Sieve 4 9.4 13.51
Test Sieve 5 18.32 31.83
Test Sieve 6 53.79 85.62
Test Sieve 7 11.4 97.02
Test Sieve 8 2.97 99.99
Test Sieve 9 0 99.99
Test Sieve 10 0 99.99
Total (9) 99.99
120
100 —
80 75
7

60 f Cumulative Percent|

40

20 A

0 >
0 1 2 3 4
(%]

A graph of cumulative weight percent against phi (station 47)

A Calculationi St 47

I Mean grain size (Mz)

D a Z—-—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
0 © 8 j z - z
II. Inclusive Graphic Skewness (8K
oyt w~Z z z ZwWLZLCZULT
Yo 0 z z ¢z wuzu
V. Inclusive Graphic Standard Deviatioy)
z z Z wuz v
1) e
Number} & Parametel Result St
5 1.3
16 1.8 ar
- Mz 2.26
25 2.1
KG 1.39
50 2.4
Skl -0.2
75 2.6 ) 051
84 2.75 ! :
95 3.2




A Sample (Station 48)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 1.09 1.09
Test Sieve 2 4.33 5.42
Test Sieve 3 5.98 11.4
Test Sieve 4 24.17 35.57
Test Sieveb 23.43 59
Test Sieve 6 34.46 93.46
Test Sieve 7 5.24 98.7
Test Sieve 8 1.25 99.95
Test Sieve 9 0.04 99.99
Test Sieve 10 0 99.99
Total (g) 100
120
100
80 £
60 // Cumulative Percent|
40 >
II
20 =
0
0 1 3 4
[%]

A graph of cumulative weight percent against phi (Station 48)

A Calculationi St 48

l. Mean grain size (Mz)
D@ Z—2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z z

(VIN©)

8 2z z
1. Inclusive Graphic Skewness (§K
oyt w~Z z z ZwWLUZLGZUT
Yu O +
z z ¢Zwuzvu

V. Inclusive Graphic Standard Deviatioy)

z z Z WLz v
1) "
Number| @
5 0.7 Parametel Result St
16 1.4 48
25 15 > Mz 2.03
50 21 KG 0.94
75 25 Sk -0.2
84 2.6 1) 0.65
95 3




A Sample-(Station 49)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 12.49 12.49
Test Sieve 2 0.53 13.02
Test Sieve 3 0.81 13.83
Test Sieve 4 5.3 19.13
Test Sieve 5 14.79 33.92
Test Sieve 6 40.65 74.57
Test Sieve 7 18.67 93.24
Test Sieve 8 5.85 99.09
Test Sieve 9 0.9 99.99
Test Sieve 10 0 99.99
Total (9) 99.99
120
100
80 ~
7/
60 A Cumulative Percent|
40 =
20 ~
0
0 1 2 3 4
(7]

A graph of cumulative weight percent against phi (station 49)

A Calculationi St 49

I Mean grain size (Mz)

04 Z—2—2—  @=log 2 and the diameter (mm)

1. Graphic Kurtosis (KG)
z

z

Ve
8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +ZQ)UZUCZUT[
z z CZwuzu

V. Inclusive Graphic Standard Deviatiop)

z z Z wuz v
N Tt
Number| @
5 0 Parametel Result St
16 14 49
25 1.9 Mz 2.26
50 2.4 KG 1.99
75 2.6 Skl -0.3
REY N




A Sample (Station 50)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 24.12 24.12
Test Sieve 2 3.53 27.65
Test Sieve 3 12.62 40.27
Test Sieve 4 23.45 63.72
Test Sieve 5 10.38 74.1
Test Sieve 6 3.09 77.19
Test Sieve 7 8.45 85.64
Test Sieve 8 2.65 88.29
Test Sieve 9 11.71 100
TestSieve 10 0 100

Total (9) 100
120
100
80 —
60 == Cumulative Percent
40 -
20 ——
0
0 1 2 3
(%]

A graph of cumulative weight percent against phi (station 50)

A Calculationi St 50

I Mean grain size (Mz)

z z

D a Z—-2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z

z

(VIN©®)

1. 8Inczlusi\Z/eGraphic Skewness (§K
“YL‘) "OZ ZZ - z + z (;)UZZ::ZZUU Tt

V. Inclusive Graphic Standard Deviatiop)
1) pes

Number| @

5 0

16 0

25 0.5

50 1.4

75 2.2

84 3.1

95 4.1

Parametel Result St
50

Mz 1.50

KG 0.99

Skl 0.2

1) 1.40




A Sample (Station 51)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.19 0.19
Test Sieve 2 0.89 1.08
Test Sieve 3 1.46 2.54
Test Sieve 4 8.22 10.76
Test Sieve 5 17.93 28.69
Test Sieve 6 50.98 79.67
Test Sieve 7 16.09 95.76
Test Sieve 8 4.09 99.85
Test Sieve 9 0.14 99.99
Test Sieve 10 0 99.99
Total 99.99
120
100 ==

80 >

60 a Cumulative Percent

40 £

ll
20 =
0 —,
0 1 2 3 4
(%]

A graph of cumulative weight percent against phi (station 51)

A Calculationi St 51

I Mean grain size (Mz)

04 Z—2—2—  @=log 2 and the diameter (mm)

1. Graphic Kurtosis (KG)
z

z

Ve
8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +ZQ)UZUCZUT[
z z CZwuzu

V. Inclusive Graphic Standard Deviatiop)

z  z zZwuzu
N Tt

IE\)Iumber ?3 Parametel Result St

. 51

16 1.9 Mz 2.40

25 2.1 KG 1.54

50 2.4 Skl -0.1

2732 g.g S 0.52

95 3.1




A Sample (Station 52)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 13.29 13.29
Test Sieve 2 7.69 20.98
Test Sieve 3 25.19 46.17
Test Sieve 4 11.76 57.93
TestSieve 5 22.68 80.61
Test Sieve 6 5.67 86.28
Test Sieve 7 3.48 89.76
Test Sieve 8 6.66 96.42
Test Sieve 9 2.68 99.1
Test Sieve 10 0.89 99.99
Total 99.99
120
100 e
80 =
60 = Cumulative Percent
40 S
20 —=%
0
0 1 3 4
(%]

A graph of cumulative weight percent against phi (station 52)

A Calculation - St 52

I Mean grain size (Mz)
z z z

0 & , @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)

L0 8 j z : z
II. Inclusive Graphic Skewness (8K

oyt w~Z z z ZwWwLZLCZULUT

Yo 0 z z * ¢z wuzu
V. Inclusive Graphic Standard Deviatiop)

z z Z wuz v

1) pes
Number| @
5 0 Parameter| Result St 52
16 0.3 Mz 1.40
25 0.8 KG 1.13
50 1.39 Skl 0.1
75 2.1 1) 1.07
84 2.5
95 3.6




A Sample(Station 53)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 20.45 20.45
Test Sieve 2 11.46 31.91
Test Sieve 3 9.75 41.66
Test Sieve 4 22.09 63.75
Test Sieve 5 30.75 94.5
Test Sieve 6 2.09 96.59
Test Sieve 7 1.27 97.86
Test Sieve 8 1.57 99.43
Test Sieve 9 0.56 99.99
Test Sieve 10 0 99.99
Total 99.99
120
100
80 /-
ll
60 =7 Cumulative Percent
40 L
20 —=
0
0 1 3 4
(7]

A graph of cumulative weight percent against phi (station 53)

A Calculationi St 53

I Mean grain size (Mz)
D a Z—-2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z

0 “O z

8 2z z
1. Inclusive Graphic Skewness (§K
oyt w~Z z z ZWUZLGZUT
Yu O +
z z ¢Zwuzvu

V. Inclusive Graphic Standard Deviatiop)

z z Z WLz v
1) "
Number| &
5 0 Parameter] Result St
16 0 53
25 0.5 Mz 1.19
50 1.47 KG 0.75
75 1.8 Sk -0.3
84 2.1 1) 0.88
95 2.37




A Samplei (Station 54)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 10.34 10.34
Test Sieve 2 22.16 32.5
Test Sieve 3 18.38 50.88
Test Sieve 4 8.74 59.62
Test Sieve 5 3.98 63.6
Test Sieve 6 18.48 82.08
Test Sieve 7 5.87 87.95
Test Sieve 8 4.98 92.93
Test Sieve 9 7.07 100
Test Sieve 10 0 100
Total (g) 100
120
100 ==

80 -

60 = Cumulative Percent|

40 ==

I/
20 A
0
0 1 2 3 4
[%]

A graph of cumulative weight percent against phi (station 54)

A Calculation - St 54

Mean grain size (Mz)

z

z

0 & 2 @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
CRS) 8 j z - z
1. Inclusive Graphic Skewness (§K
YO ..OZ z z +Zwuzuczun
z z ¢Zwuzvu
V. Inclusive Graphic Standard Deviatioy)
z z Z wuz v
1) e
Number| @ Parameter Result St
25 06 KG 0.79
50 1.2 Skl 0.4
75 2.53 1) 1.19
84 2.9
95 3.7




A Samplei (Station 55)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 9.87 9.87
Test Sieve 2 20.15 30.02
Test Sieve 3 33.85 63.87
Test Sieve 4 10.58 74.45
Test Sieve 5 12.12 86.57
Test Sieve 6 3.79 90.36
TestSieve 7 2.35 92.71
Test Sieve 8 4.78 97.49
Test Sieve 9 2.5 99.99
Test Sieve 10 0 99.99
Total (g) 99.99
120
100
80
L
60 /,, Cumulative Percent
40 i
Il
20 £
0
0 1 2 3 4
(%]

A graph of cumulative weight percent against phi (station 55)

A Calculationi St 55

l. Mean grain size (Mz)
z z z

0 &

€ “O z

8 2z z

1. Inclusive Graphic Skewness (§K

, @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z

gt w~Z z z ZwWLZLCZULT

YU O z z * ¢Zwuzv
V. Inclusive Graphic Standard Deviatiop)

z z Z wuz v

1) pes
Number| @
5 0 Parameter Result St
16 0.39 55
25 6-6 S Mz 1.23
50 1.19 KG 1.79
75 14 Sk 0.2
84 21 1) 0.96
95 3.49




Appendix 5.4: Calculationfor WTRIS

A Sample(Station 63)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.19 0.19
Test Sieve 2 0.91 1.10
Test Sieve 3 3.32 4.42
Test Sieve 4 12.86 17.28
Test Sieve 5 50.09 67.37
Test Sieve 6 30.01 97.38
Test Sieve 7 2.50 99.88
Test Sieve 8 0.11 99.99
Test Sieve 9 0.00 99.99
Test Sieve 10 0.00 100
Total 100
120
100 o
80 e
60 I/ Cumulative Percent
40 7
20 =
0 —_
0 1 2 3 4

A graph of cumulative weight percent against phi (station 63)

A Calculationi St 63

V. Mean grain size (Mz)

04 22—  @=log 2 and the diameter (mm)
VI. Graphic Kurtosis (KG)

0 “O z z

8 2z z

VILI. Inclusive Graphic Skewness (8K

oyt w~Z z z ZwWwLZLCZULUT

Yo 0 z z * ¢z wuzu

VIII. Inclusive Graphic Standard Deviatiop)

]) z z + Z wuz v

oD

Number | @
5 1.4 Parameter Result St
16 1.7 63
25 1.8 > Mz 2.1
50 2.1 KG 0.89
75 2.4 Ski -0.04
84 2.5 1) 0.40
95 2.7




A Sample(Station 64)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.07 0.07
Test Sieve 2 0.30 0.37
Test Sieve 3 0.34 0.71
Test Sieve 4 2.53 3.24
Test Sieve 5 18.43 21.67
Test Sieve 6 71.39 93.06
Test Sieve 7 4.35 97.41
Test Sieve 8 2.56 99.97
Test Sieve 9 0.02 99.99
TestSieve 10 0.00 100
Total 100
120
100
80
f
60 Cumulative Percent
40
f
20 7
0 —
0 1 2 3 4
7]

A graph of cumulative weight percent against phi (station 64)

A Calculationi St 64

I Mean grain size (Mz)

oy z z
0 ¢

1. Graphic Kurtosis (KG)
z z

o)

8 2z z

Il InclusiveGraphic Skewness (SK

2, @=log 2 and the diameter (mm)

Parameter] Result St
64

Mz 2.42

KG 2.34

Sk -0.26

1) 0.32

oyt w~Z z z ZwWLZLCZULT
YU O z z * ¢Zwuzv

V. Inclusive Graphic Standard Deviatioy)

V4 z Z Wwuz v

1) peS

Number| @

5 1.8

16 2.1

25 2.39

50 2.49

75 2.6

84 2.67

95 3




A Sample (Station 65)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.03 0.03
Test Sieve 2 0.14 0.17
Test Sieve 3 0.18 0.35
Test Sieve 4 1.06 1.41
Test Sieve 5 6.88 8.29
Test Sieve 6 80.29 88.58
Test Sieve 7 7.04 95.62
Test Sieve 8 4.37 99.99
Test Sieve 9 0 99.99
Test Sieve 10 0 99.99
Total 99.99
120
100 =
80
f
60 A Cumulative Percent
40 7
f
20 ','
0
0 1 2 3 4
(]

A graph of cumulative weight percent against phi (station 65)

A Calculationi St 65

l. Mean grain size (Mz)
D¢ 22—~  @=log 2 and the diameter (mm)

1. Graphic Kurtosis (KG)
z

z

Ve
8 2z z
II. Inclusive Graphic Skewness (8K
“YL') .,OZ z z +zwuzuczun

z z CZwuzu
V. Inclusive Graphic Standard Deviatioy) (

z z Z wuz v
+

1) pes
Number| @

5 2.1 Parameter] Result St
16 2.3 65

25 2.4 Mz 2.49

50 2.5 KG 2.73

75 2.6 Skl 0.15

84 2.67 1) 0.29

95 3.4




A Sample (Station 66)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.31 0.31
Test Sieve 2 3.49 3.8
Test Sieve 3 3.73 7.53
Test Sieve 4 15.03 22.56
Test Sieve 5 28.05 50.61
Test Sieve 6 46.39 97
Test Sieve 7 1.92 98.92
Test Sieve 8 0.98 99.9
Test Sieve 9 0.09 99.99
Test Sieve 10 0.00 100
Total 100
120
100 e
80 7
60 ,," Cumulative Percent
40 =
20 e
0 ——="
0 1 2 3 4
(7}

A graph of cumulative weight percent against phi (station 66)

A Calculationi St 66

I Mean grain size (Mz)

D a Z—~2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
0 “O z z
8 2z z
II. Inclusive Graphic Skewness (8K
oyt w~Z z z ZwWwLZLCZULUT
Yo 0 z z * ¢z wuzu

V. Inclusive Graphic Standard Deviatioy)

_]) z z + Z WLz v
o
Number| @
5 1 Parameter] Result St 66
16 1.51 Mz 2.1
25 1.7 > KG 0.87
50 2.2 Sk -0.34
75 2.5 1) 0.53
84 2.59
95 2.7




A Sample(Station 67)

Sieve Wight (g) Cumulative Percent

Test Sieve 1 0.50 0.5
Test Sieve 2 10.50 11
Test Sieve3 6.60 17.6
Test Sieve 4 16.21 33.81
Test Sieve 5 24.71 58.52
Test Sieve 6 39.36 97.88
Test Sieve 7 1.74 99.62
Test Sieve 8 0.38 100
Test Sieve 9 0.00 100
Test Sieve 10 0.00 100
Total 100
120
100
80 k.
60 // Cumulative Percent
40 4
II
20 ——==F
0 =+
0 1 2 3 4
%]

A graph of cumulative weight percent against ph{station 67)

A Calculationi St 67

l. Mean grain size (Mz)
D a Z—~2—2_  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)
z z

VIN6)

8 2z z
II. Inclusive Graphic Skewness (8K
YU ..OZ z z +Zwuzuczun
z z ¢z wuzvu

V. Inclusive Graphic Standard Deviatioy)

_]) z z + Z WLz v
o
Number| @
5 0.4 Parametern Result St 67
16 1.1 Mz 1.91
25 1.5 -
50 2.09 KG 0.92
75 2.48 Sk -0.07
84 2.53 1) 0.69
95 2.6




A Sample(Station 68)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.06 0.06
Test Sieve 2 0.43 0.49
Test Sieve 3 0.83 1.32
Test Sieve 4 7 8.32
Test Sieve 5 23.28 31.6
Test Sieve 6 55.99 87.59
Test Sieve 7 9.9 97.49
Test Sieve 8 2.43 99.92
Test Sieve 9 0.01 100
Test Sieve 10 0 100
Total 100
120
100
80 7
ya
60 s Cumulative Percent
40 7
20 <
0
0 1 2 3 4
(7}

A graph of cumulative weight percent against phi (station 68)

A Calculationi St 68

l. Mean grain size (Mz)
2 @=log 2 and the diameter (mm)

oy z z
0 d

1. Graphic Kurtosis (KG)
z

0 .‘O z

8 2z z

II. Inclusive Graphic Skewness (8K
+ Zwuvzuvgzvum

YO 'O

V4 z z

z z

¢z wuzu

V. Inclusive Graphic Standard Deviatioy)

Z wuz v

o<

\

D
Number| @

5 1.58
16 1.9
25 2.1
50 2.4
75 2.6
84 2.7
95 3.1

Parameter| Result St 68
Mz 2.30

KG 1.25

Skl -0.50

1) 0.43




A Sample(Station 69)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.09 0.09
Test Sieve 2 0.52 0.61
Test Sieve 3 4.87 5.48
Test Sieve 4 5.97 11.45
Test Sieve 5 26.14 37.59
Test Sieve 6 19.35 56.94
Test Sieve 7 25.49 82.43
Test Sieve 8 11.78 94.21
Test Sieve 9 5.78 100
Test Sieve 10 0 100
Total 100
120
100
—
80 e
7
60 // Cumulative Percent
40 -
II
20
0
0 1 2 3 4
7]

A graph of cumulative weight percent against phi (station 69)

A Calculationi St 69

I Mean grain size (Mz)
z z z

, @=log 2 and the diameter (mm)

Parameter| Result St 69
Mz 2.57
KG 0.86
Ski 0.03
1) 0.75

0 a
1. Graphic Kurtosis (KG)
e “O z z
8 2z z
II. Inclusive Graphic Skewness (8K
oyt w~Z z z ZwWLZLCZULT
Yo 0 z z * ¢z wuzu
V. Inclusive Graphic Standard Deviatiop)
z z Z wuz v
1) pes
Number| @
5 1.3
16 1.8
25 2
50 2.51
75 3.1
84 3.4
95 3.6




A Sample (Station 70)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.05 0.05
Test Sieve 2 0.44 0.49
Test Sieve 3 0.63 1.12
Test Sieve 4 7.2 8.32
Test Sieve 5 23 31.32
Test Sieve 6 56.27 87.59
Test Sieve 7 8 95.59
Test Sieve 8 4.34 99.93
Test Sieve 9 0 100
Test Sieve 10 0 100
Total 100
120
100 —L—
—
y
80 v
v
60 a Cumulative Percent
/
40 A
J
II
20
II
0
0 1 2 3 4
[}

A graph of cumulative weight percent against phi (station 70)

A Calculationi St 70

I Mean grain size (Mz)

04 Z—2—2—  @=log 2 and the diameter (mm)
1. Graphic Kurtosis (KG)

CRS) 8 j z - z
II. Inclusive Graphic Skewness (8K

gt w2 z z ZwWLZLCZULT

Yo 0 z z * ¢z wuzu
V. Inclusive Graphic Standard Deviatiop)

z z Z wuz v

N Tt
Number| @
5 1.6 Parameter| Result St 70
16 1.9 Mz 2.3
25 21 > KG 1.39
50 2.4 SkI -0.07
75 2.6 1) 0.46
84 2.7
95 3.3




A Sample (Station 71)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.41 0.41
Test Sieve 2 5.76 6.17
Test Sieve 3 7.66 13.83
TestSieve 4 30.06 43.89
Test Sieve 5 34.81 78.70
Test Sieve 6 21.24 99.94
Test Sieve 7 0.05 99.99
Test Sieve 8 0.00 99.99
Test Sieve 9 0.00 100
Test Sieve 10 0.00 100
Total 100
120
100
'I
80 Z
Il
60 £ Cumulative Percent
Ill
40 i
V4
20 £
-
/"
0
0 1 2 3 4
(7))

A graph of cumulative weight percent against phi (station 71)

A Calculationi St 71
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A Sample(Station 72)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.75 0.75
Test Sieve 2 4.18 4,93
Test Sieve 3 3.56 8.49
Test Sieve 4 30.21 38.70
Test Sieve 5 34.70 73.40
Test Sieve 6 18.46 91.86
Test Sieve 7 4.60 96.46
Test Sieve 8 1.98 98.44
Test Sieve 9 0.93 99.37
Test Sieve 10 0.63 100
Total 100
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7
40 //
20 y 4
JI
0 F——
0 1 2 3 4
%]

A graph of cumulative weight percent against phi (station 72)

A Calculationi St 72
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A Sample(Station 73)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.87 0.87
Test Sieve 2 0.65 1.52
Test Sieve 3 0.29 1.81
Test Sieve 4 2.54 4.35
Test Sieve 5 4.76 9.11
Test Sieve 6 40.51 49.62
Test Sieve 7 34 83.62
Test Sieve 8 10.53 94.15
TestSieve 9 5.3 99.45
Test Sieve 10 0.55 100
Total 100
120
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80 /l
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A graph of cumulative weight percent against phi (station 73)

A Calculationi St 73

Mean grain size (Mz)
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A Sample(Station 74)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.58 0.58
Test Sieve 2 2.3 2.88
Test Sieve 3 3.61 6.49
Test Sieve 4 6.74 13.23
Test Sieve 5 21.34 34.57
Test Sieve 6 12.24 46.84
Test Sieve 7 20.88 67.72
Test Sieve 8 23.94 91.66
Test Sieve 9 8.33 99.99
Test Sieve 10 0 100
Total 100
120
100
80 £
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20 =
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A graph of cumulative weight percent against phi (station 74)

A Calculationi St 74
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A Sample (Station 75)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 8.74 8.74
Test Sieve 2 29.69 38.43
Test Sieve 3 11.65 50.08
TestSieve 4 26.13 76.21
Test Sieve 5 12.23 88.44
Test Sieve 6 1.28 89.72
Test Sieve 7 6.24 95.96
Test Sieve 8 2.84 98.8
Test Sieve 9 1.09 100
Test Sieve 10 0 100
Total 100
120
100 e
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0
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A graph of cumulative weight percent against phi (station 75)

A Calculationi St 75
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A Sample(Station 76)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 3.58 3.58
Test Sieve 2 70 73.58
Test Sieve 3 13.78 87.36
Test Sieve 4 7.25 94.61
Test Sieve 5 1.89 96.5
Test Sieve 6 1.24 97.74
Test Sieve 7 1.23 98.97
Test Sieve 8 0.49 99.46
Test Sieve 9 0.53 100
Test Sieve 10 0 100
Total 100
120
100
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A graph of cumulative weight percent against phi (Station 76)
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A SampleSt 77

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.59 0.59
Test Sieve 2 6.2 6.79
Test Sieve 3 4.89 11.68
Test Sieve 4 13.27 24.95
Test Sieve 5 23.18 48.13
Test Sieve 6 30.24 78.37
Test Sieve 7 11.35 89.72
Test Sieve 8 7.56 97.28
Test Sieve 9 212 99.4
Test Sievel0 0.6 100
Total 100
120
100 =
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A graph of cumulative weight percent against phi (station 77)

A Calculationi St 77
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A Sample(Station 78)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 0.83 0.83
Test Sieve 2 5.46 6.29
Test Sieve 3 13.52 19.81
Test Sieve 4 20.09 39.90
Test Sieve 5 29.10 69
Test Sieve 6 14.69 83.61
Test Sieve 7 8.03 91.72
Test Sieve 8 3.68 95.40
Test Sieve 9 4.58 100
Test Sieve 10 0 100
Total 100
120
100 —
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A graph of cumulative weight percent against phi (station 78)

A Calculationi St 78
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A Sample(Station 79)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 2.30 2.30
Test Sieve 2 3.44 5.74
Test Sieve 3 15.38 21.12
Test Sieve 4 25.61 46.73
Test Sieve 5 17.35 64.08
Test Sieve 6 12.95 77.03
Test Sieve 7 19.33 96.36
Test Sieve 8 0.34 96.70
Test Sieve 9 3.30 100
Test Sieve 10 0 100
Total 100
120
100
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A graph of cumulative weight percent against phi (station 79)
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A Sample(Station 80)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 1.14 1.14
Test Sieve 2 2.35 3.49
Test Sieve 3 4.69 8.18
TestSieve 4 13.78 21.96
Test Sieve 5 24.49 46.45
Test Sieve 6 27.26 73.71
Test Sieve 7 13.93 87.64
Test Sieve 8 7.37 95.01
Test Sieve 9 3.24 98.25
Test Sieve 10 1.75 100
Total 100
120
100
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z
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7
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A graph of cumulative weight percent against phi (station 80)
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A Sample(Station 81)

Sieve Wight (g) Cumulative Percent
Test Sieve 1 3.7 3.7
Test Sieve 2 1.67 5.37
Test Sieve 3 11.85 17.22
Test Sieve 4 20.42 37.64
Test Sieve 5 30.1 67.74
Test Sieve 6 12.15 79.89
Test Sieve 7 8.43 88.32
Test Sieve 8 3.49 91.81
Test Sieve 9 6.16 97.97
Test Sieve 10 2.03 100
Total 100
120
100
80 —
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40 =
7
20 =
0
0 1 2 3 4
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A graph of cumulative weight percent against phi (station 81)

A Calculationi St 81

Mean grain size (Mz)

z

z

‘ @=log 2 and the diameter (mm)

Parameter| Result St 81
Mz 2.06
KG 1.38
Sk 0.26
1) 0.49

0 a

1. Graphic Kurtosis (KG)
0 “O z z

8 2z z

II. Inclusive Graphic Skewness (8K
oyt w~Z z z ZwWLZLCZULT
Yo 0 z z * ¢z wuzu

V. Inclusive Graphic Standard Deviatiop)
]) z z + Z wuz v

Number| @

5 0.6

16 1.3

25 1.49

50 1.9

75 2.5

84 3

95 4




Appendix 5.5: Biological Sample Collection

1 ImageJd Analysis for Zwuarah Desalination Plant
Biological Data Analysis: ImageJ
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Biological Data Analysis
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Biological Data Analysis
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Biological Data Analysis
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Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS
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Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS
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Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS
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Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS
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Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS
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ImageJ Analysis for West Tripoli Desalination Plant

1

TEST REPORT-IMAGE ANALYSIS
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Biological Data Analysis: ImageJ

Simple ID: West Tripoli Plant

IN ojoyd

safew| wonoq eas

1(100| O

(s:w) yibua| oapin

59:00

59:00

59:00

59:00

59:00

59:00

59:00

IN uoniels

63

63

63

63

63

63

64

IN 3Us




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10Q 40 [e101

100

100

100

100

100

100

100

auowWauy Bas

usid

aleBnA wnssebres

eoluoAed eUIped

epyireuurd elouaine|

ellewole eluoe|

$3001 B9S

oebe eas

BSOPOU B3I0POWAD

36

22

30

35

28

©21UL300 BIUOPISOd

pues

96

64

78

70

65

72

95

Simple ID: West Tripoli Plant

IN oi0yd

sabew| wonoq eas

(s:w) yibua| oapin

50:00

50:00

50:00

50:00

01:30

01:30

01:30

IN uoliels

64

64

64

64

65

65

65

IN 3)s




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10q 0 [e101

100

100

100

100

100

100

100

auoWauy Bas

ysi4

areBnA wnssebires

eojuoned eulped

epynieuuld elouaine|

eleWOR BlUOE |

$3001 €8S

oebe eas

BSOPOU B820POWAD

20

55

0

0

©21UE3I0 BIUOPISOd

pues

98

92

80

45

Simple ID: West Tripoli Plant

IN oj0yd

safew| wonoq eas

1]100| O

2 1100| O

(s:w) yibua| oapin

01:30

01:30

01:30

01:28

01:28

00:20

00:20

IN uonelS

65

65

65

65

65

66

66

IN 8IS




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10Q 40 [e10L

100

100

100

100

100

100

100

auowauy eas

ysi4

areb|nA wnssebies

eoluoAed eulped

epyireuuld elousine|

elRWOIE BIUOR|

S)J0l1 eas

oefe eas

BSOPOU B30POWAD

0

0

0

0

0

0

0

©21UB80 BIUOPISOd

pues

Simple ID: West Tripoli Plant

IN o104d

11100| O

2 1100| O

3 (100 O

sabew wonoq eas

(s:w) yibus| oapin

01:00

01:00

01:00

4 (100 O

5100 O

6 1100 O

11100| O

01:00

01:00

01:00

00:50

IN uonels

67

67

67

67

67

67

68

IN 3us




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10qQ Jo [ejoL

100

100

100

100

100

100

100

auowsauy eas

ysi4

areb|nA wnssebres

eoluoAed euiped

epyireuuld elouaine|

ellRWOIR BIUOR|

S)J01 eas

aefe eag

BSOPOU BI20POWAD

0

0

0

0

0

0

17

©21UBI0 BIUOPISOd

pues

83

Simple ID: West Tripoli Plant

IN oi0yd

21100 O

sabew| wonoq eas

3 (100 O

4 (100 O

5100 O

1]100| O

2 1100| O

(s:w) yibua| oapin

00:50

00:50

00:50

00:50

00:50

00:50

00:50

IN uoneIs

68

68

68

68

69

69

69

IN 8IS




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10Q Jo [el0L

100

100

100

100

100

100

100

auowauy eas

ysi4

areB|nA wnssebies

eoluoned euiped

epyireuurd eouaine|

elIRWOIR BIUOR |

S)J01 eas

oefe eag

BSOPOU B820POWAD

0

0

0

33

32

©21UEI0 BIUOPISOd

pues

95

96

67

68

Simple ID: West Tripoli Plant

IN o10yd

1]100| O

2 (100]| O

3 (100 O

safew| wWonoq eas

(s:w) yibua| oapin

00:50

00:50

00:30

00:30

00:30

01:20

01:20

IN uonels

69

69

74

74

74

7

7

IN 8)Is




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10Q 10 [e101

100

100

auowauy ess

0 | 100

0 | 100

0 | 100

usid

0

0

0

0| 71100

areb|nA wnssebies

0

eoluoned eulped

epyireuuld erouaine|

eliewole eluoe |

$)001 B9S

0

0

0

0

oebe eas

BSOPOU B320POWAD

18

5410

BOIUBB0 BIUOPISOd

0 (40| O

0 (41]0

1

0 (87| 0

pues

60

59

82

45

10

Simple ID: West Tripoli Plant

IN 0104d

safew! wonog ess

(s:w) yibua| oapin

01:20

01:20

01:20

01:20

01:20

01:20

IN uoners

77

77

77

77

77

77

INBUS




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10Q Jo [e10L

100

100

100

100

100

100

100

auowauy eas

ysid

a1eb|nA wnssebies

eajuoned euiped

eplyireuuld elouaIne|

eleWOR BIUOR|

S$)J01 eas

aebe eas

©BSOPOU BI0POWAD

0

0

0

0

0

0

0

©21UE320 BIUOPISOd

pues

Simple ID: West Tripoli Plant

IN oioyd

1]100| O

21100 O

safew| wonoq eas

3 |100| O

4 |1100| O

5100 O

6 1100 O

7 1100| O

= 3 S S S S S

(s:w) yibus| oapIn 3 o o o o o 5
o o o o o o o

IN uonels R S i3 2 S S g

IN 84S o~ 3" N N o~ N N




Biological Data Analysis: ImageJ

TEST REPORT-IMAGE ANALYSIS

s10q 0 [e101

100

100

100

100

100

100

100

suowauy Bas

usid

arebnA wnssebires

eoluoned euiped

epyireuuid ejouaine|

ellRWOR BlUOR

$3001 €8S

oebe eag

BSOPOU BI20POWAD

32

17

14

38

75

©21ULJ0 BIUOPISOd

pues

69

84

97

96

86

63

26

Simple ID: West Tripoli Plant

IN o10yd

sabew| wonoq eas

S S e =i e e i

(s:w) yibua| oapia 3 5 5 5 5 5 5
o o o o o o o

o o

IN uonels = R R R R R R

IN 3)S N N N N N N N




ImageJ

Biological Data Analysis

TEST REPORT-IMAGE ANALYSIS

siod Jo [ejoL

100

100

100

100

100

100

100

100

auowauy eas

usi4

alef|nA wnssebies

eoluoAed eUIpRd

epyireuuld elousine|

ellewore ejuce|

$X201 €3S

oefe eas

BSOPOU BB0POWAD

o

11

©01UE800 BIUOPISOd

0

0

0

pues

92

89

96

95

Simple ID: West Tripoli Plant

IN 010yd

1 | 100

2 | 100

3 |100( O

1 | 100

sabew| wonoq eas

(s:w) yibus| oapIA

00:30

00:30

00:30

00:50

00:50

00:50

00:50

00:50

IN uonels

80

80

80

81

81

81

81

81

IN 3NS




1 Ecosystem composition at both sites




Appendix 5.6: Mean and + Standard Error for Community Composition at

ZWDP

Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Simple ID: Zwuarah Station Ecosystem composition of Zwuarah Desalination Station
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Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR
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1] 55 [13 2 3 0 0 98 0 0 0 0 0 0 | 100
1] 55 [13 3 3 0 0 97 0 0 0 0 0 0 | 100
Number (N)= 3 3 3 3 3 3 3 3 3 3
o [Mean= 433 | 000 | 000 | 9567 | 000 | 000 | 000 | 000 | 000 | 000
‘ é\o"’ Standard Deviation= 275 | 000 [ 000 [ 275 [ 000 | 000 [ 000 [ 000 [ 000 [ 000
%@\‘ Standard Error= 159 | 000 [ 000 [ 159 [ 000 [ 000 [ 000 [ 000 [ 000 [ 000
-0 % of the Mean= 4.33% | 0.00% | 0.00% | 95.67% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
N % of the Standard Deviation§ 49.91% | 0.00% | 0.00% | 49.91% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
% of the Standard Error=__ | 50.00% | 0.00% | 0.00% | 50.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% 100%




Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Ecosystem composition of Zwuarah Desalination Station

Simple ID: Zwuarah Station

Station Nr [ Parmater % Mean % Standard Deviation % Standard Error
Sand 95.40 50.00 50.08
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00

37 Sea rocks 4.60 50.00 50.08
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 7.11 13.09 13.07
Posidonia oceanica 82.11 42.95 42.96
Cymodocea nodosa 3.00 17.90 17.90
Sea algae 5.22 15.85 15.87

38 Sea rocks 2.56 10.20 10.20
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr [ Parmater % Mean % Standard Deviation % Standard Error
Sand 0.89 1.61 1.61
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.11 0.29 0.29
Sea alga 52.78 33.29 33.30

19 Sea rocks 17.83 25.15 25.16
Taonia atomaria 0.33 0.88 0.87
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 19.28 15.56 15.56
Sargassum vulgare 8.78 23.19 23.20
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr [ Parmater % Mean % Standard Deviation % Standard Error
Sand 11.22 16.19 16.20
Posidonia oceanica 4.78 8.44 8.44
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 49.56 30.95 30.95

20 Sea rocks 16.89 24.40 24.40
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 13.00 13.23 13.24
Padina pavonica 4.56 6.76 6.77
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100




Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Ecosystem composition of Zwuarah Desalination Station

Simple ID: Zwuarah Station

Station Nr [ Parmater % Mean % Standard Deviation % Standard Error
Sand 2.50 50.07 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 97.50 50.07 50.00

0 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 5.25 9.91 9.91
Posidonia oceanica 81.00 41.73 41.72
Cymodocea nodosa 9.38 28.90 28.90
Sea algae 4.38 19.45 19.40

m Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr [ Parmater % Mean % Standard Deviation % Standard Error
Sand 2.33 14.96 14.92
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 4.67 26.78 26.75
Sea algae 76.00 11.88 11.83

5 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 16.33 39.55 39.50
Sargassum vulgare 0.00 0.00 0.00
Fish 0.67 6.83 6.89

Total % 100 100 100

Station Nr [ Parmater % Mean % Standard Deviation % Standard Error
Sand 96.00 50.04 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 4.00 50.04 50.00

6 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100




Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Ecosystem composition of Zwuarah Desalination Station

Simple ID: Zwuarah Station

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea alga 0.00 0.00 0.00

47 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 o] (0]

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 35.13 34.34 34.34
Posidonia oceanica 15.25 15.39 15.39
Cymodocea nodosa 22.38 22.73 22.73
Sea algae 27.25 27.53 27.54

50 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 2.90 20.87 20.92
Posidonia oceanica 93.70 48.10 48.06
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 3.40 30.99 31.01

53 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 2.50 50.07 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 97.50 50.07 50.00

54 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100

Station Nr | Parmater % Mean % Standard Deviation % Standard Error
Sand 4.33 49.91 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 95.67 49.91 50.00

55 Sea rocks 0.00 0.00 0.00
Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00

Total % 100 100 100




Appendix 5.7: Mean and + Standard Error for Community Composition at
WTRIS

Biological Data Analysis: MEAN ,STANDARD DEVIATION & STANDARD ERROR

Simple ID: West Tripoli Station Ecosystem composition of West Tripoli Plant
s | g 3 0
s |3 sl 8|8 ¢
g | < - - g | ¢
5 . s | 8 o | o | s | 2] 8| & E | 8
|5 |5 2 sl sl S35 ¢ | s | 2 s
AEIE g =R A - O - O OO N O N P IS I
218z 2 & g = g g ] El 8 3 % § | 5|3
olon > o 4] o ) 4] 9] [ 8 o 4] [ 9] F E
21631 1 58 0 42 0 0 0 0 0 0 0 0 100
2163|1 2 55 0 45 0 0 0 0 0 0 0 0 100
2163]1 3 62 0 38 0 0 0 0 0 0 0 0 100
2163]1 4 63 0 37 0 0 0 0 0 0 0 0 100
2163]1 5 60 0 40 0 0 0 0 0 0 0 0 100
2163]1 6 46 0 54 0 0 0 0 0 0 0 0 100
Number (N) 6 6 6 6 6 6 6 6 6 6 6
Mean= 57.33 0.00 42.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
&\0'» Standard Deviation= 6.25 0.00 6.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
éjb"\% Standard Error 2.55 0.00 2.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q-)\O % of Mean= 57.33% | 0.00% | 42.67% | 0.00% [ 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% | 0.00% 100%
% of theStandard Deviation=| 50.00% | 0.00% | 50.00% | 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
% of the Standard Error= 50.00% | 0.00% | 50.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% | 0.00% 100%
2|64 2 1 100 0 0 0 0 0 0 0 0 0 0 100
21642 2 96 0 4 0 0 0 0 0 0 0 0 100
2642 3 64 0 36 0 0 0 0 0 0 0 0 100
2642 4 78 0 22 0 0 0 0 0 0 0 0 100
2642 5 70 0 30 0 0 0 0 0 0 0 0 100
Number (N) 5 5 5 5 5 5 5 5 5 5 5
Mean= 81.60 0.00 18.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
é\\o'b Standard Deviation= 15.84 0.00 15.84 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
q}’b\\ Standard Error 7.08 0.00 7.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q')\O % of the Mean= 81.60% | 0.00% | 18.40% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% [ 0.00% | 0.00% 100%
% of the Standard Deviation=[ 50.01% | 0.00% | 50.01% | 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
% of the Standard Error= 50.00% | 0.00% | 50.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% | 0.00% 100%
2653 1 65 0 35 0 0 0 0 0 0 0 0 100
2|65 3 2 72 0 28 0 0 0 0 0 0 0 0 100
2|65 3 3 95 0 5 0 0 0 0 0 0 0 0 100
2]165]|3 4 98 0 2 0 0 0 0 0 0 0 0 100
21653 5 92 0 8 0 0 0 0 0 0 0 0 100
2653 6 80 0 20 0 0 0 0 0 0 0 0 100
2653 7 45 0 55 0 0 0 0 0 0 0 0 100
2653 8 6 0 94 0 0 0 0 0 0 0 0 100
Number (N) 8 8 8 8 8 8 8 8 8 8 8
Mean= 69.13 0.00 30.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
&\0'» Standard Deviation= 31.02 0.00 31.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
q?l& Standard Error 10.97 0.00 10.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q-)\O % of the Mean= 69.13% | 0.00% | 30.88% | 0.00% [ 0.00% [ 0.00% | 0.00% | 0.00% [ 0.00% [ 0.00% | 0.00% 100%
% of the Standard Deviation=| 49.99% | 0.00% | 49.99% | 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
% of the Standard Error= 50.00% | 0.00% | 50.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% | 0.00% 100%
2|66 | 4 1 100 0 0 0 0 0 0 0 0 0 0 100
266 | 4 2 100 0 0 0 0 0 0 0 0 0 0 100
Number (N) 2 2 2 2 2 2 2 2 2 2 2
Mean = 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
;\\0& Standard Deviation= 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5.)‘?;\\9 Standard Error 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Q-)\O % of the Mean= 100.00% [ 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% 100%
%of the Standard Deviation=| 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 0%
%of the Standard Error= 0.00% | 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% | 0.00% | 0.00% | 0.00% [ 0.00% | 0.00% 0%




Biological Data Analysis: MEAN ,STANDARD DEVIATION & STANDARD ERROR

Simple ID: West Tripoli Station

Ecosystem composition of West Tripoli Plant

% 3 £ g 2 g [
g 5 g £ § > c | @
z o 8 o ) 9 s & 5 g |3
Z |, s = o o X & 2 o 2 o -
5|52 o S - - - - < |3 lg
o|% 1|8 5 c o E © © S 5 g 2 < © g | g
ol |S T 6 | e |8 |o|la | & &8 |6 | |a [L]8
2| 675 1 100 0 0 0 0 0 0 0 0 0 0 [ 10
2| 675 2 100 0 0 0 0 0 0 0 0 0 0 [ 100
2675 3 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|67 5 4 100 0 0 0 0 0 0 0 0 0 0 [ 100
2675 5 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|67 ]5 6 100 0 0 0 0 0 0 0 0 0 0 [ 100
Number (N) § 6 6 6 6 § § 6 6 6 6
Mean = 10000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 0.00
& [standard Deviation= 000 | 000 | 000 | 000 | oo | 000 | 000 | 000 | 000 | 000 | 000
c}fz;'\‘f’ Standard Error= 000 | 000 | 000 | 000 | oo | 000 | 000 | 000 | 000 | 000 | 000
& %of the Mean= 100.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
%of the Standard Deviation=| 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 0%
%of the Standard Error=__ | 0.00% | 0.00% | 0.00% | 0.00% | 000% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 0%
2|68 6 1 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|68 6 2 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|68 6 3 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|68 6 4 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|68]6 5 100 0 0 0 0 0 0 0 0 0 0 [ 100
Number (N) 5 5 5 5 5 5 5 5 5 5 5
Mean= 100.00 [ 000 [ 000 [ 000 [ 000 [ oo [ 000 [ 000 | 000 [ 000 [ 0.00
& [Standard Deviation- 000 [ 000 [ 000 [ 000 [ 000 [ 000 [ 000 | 000 [ o000 [ 000 [ 000
qé‘@ Standard Error 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
& %of the Mean= 100.00% | 000% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
%of the Standard Deviation=| 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 0%
%of the Standard Error=__ | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 0%
2|60 |7 1 100 0 0 0 0 0 0 0 0 0 0 [ 100
2|69 |7 2 100 0 0 0 0 0 0 0 0 0 0 | 100
2|67 3 8 0 7 0 0 0 0 0 0 0 0 [ 100
2|69 |7 4 % 0 5 0 0 0 0 0 0 0 0| 100
2|67 5 % 0 4 0 0 0 0 0 0 0 0 [ 100
Number (N) 5 5 5 5 5 5 5 5 5 5 5
Mean= 9480 | 000 | 520 | 000 | 000 | 000 | 000 | 000 | o000 | 000 | 000
& [standard Deviation= 698 | 000 | 698 | 000 | 000 | 000 | 000 | 000 [ 000 | 000 | 000
(0\6\‘% Standard Error 312 | 000 | 312 | 000 [ 000 | 000 | 000 | 000 | 000 | 000 | 000
& %of the Mean= 94.80% | 0.00% | 5.20% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
%of the Standard Deviation=| 50.00% | 0.00% | 50.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
%of the Standard Error=__ | 50.00% | 0.00% | 50.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
ARAE 1 100 0 0 0 0 0 0 0 0 0 0 | 100
2|8 2 100 0 0 0 0 0 0 0 0 0 0 [ 100
2| u]s 3 100 0 0 0 0 0 0 0 0 0 0 | 100
Number (N) 3 3 3 3 3 3 3 3 3 3 3
Mean = 10000 | 000 | 000 | 000 | 000 | oo | 000 | 000 | 000 [ 000 | 000
& [standard Deviation= 000 | 000 | 000 | 000 | oo | 000 | 000 | 000 | o000 | 000 | 000
é\é‘e Standard Error 000 | 000 | 000 | 000 | oo | 000 | 000 | 000 | 000 | 000 | 000
& %of the Mean= 100.00% | 0.00% | 000% | 0.00% | 000% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 100%
%of the Standard Deviation=| 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% 0%
%of the Standard Error=__ | 0.00% | 0.00% | 0.00% | 0.00% | 000% | 0.00% | 000% | 0.00% | 0.00% | 0.00% | 0.00% 0%




Biological Data Analysis: MEAN ,STANDARD DEVIATION & STANDARD ERROR

Simple ID: West Tripoli Station Ecosystem composition of West Tripoli Plant
g 8 2 8 8 2
8 c @ £ c s g «
] s £ = S £ S °
= = © o @ %) =] P © E] £ a
sl<c|s z S 3 ) 3 ! S =y 2 2 5
2|23 2 T = g < : £ g £ £ | - <l s | =
218 |2 2 5 4 ES i g g 5 kS 3 @ 8 5 5
ol n > o (%) o O [7] (%) = 8 o (%) ic [%] = =
2 77 9 1 67 0 33 0 0 0 0 0 0 0 0 100
2 77 9 2 68 0 32 0 0 0 0 0 0 0 0 100
2 77 9 3 60 0 40 0 0 0 0 0 0 0 0 100
2 77 9 4 59 0 41 0 0 0 0 0 0 0 0 100
2 77 9 5 82 0 18 0 0 0 0 0 0 0 0 100
2 77 9 6 45 1 54 0 0 0 0 0 0 0 0 100
2 77 9 7 10 0 87 0 0 0 0 0 0 3 0 100
2 77 9 8 29 0 0 0 0 0 0 0 0 0 71 100
Number (N) 8 8 8 8 8 8 8 8 8 8 8
Mean= 52.50 0.13 38.13 0.00 0.00 0.00 0.00 0.00 0.00 0.38 8.88
Q\o% Standard Deviation= 23.40 0.35 25.56 0.00 0.00 0.00 0.00 0.00 0.00 1.06 25.10
q'(;\\% Standard Error 8.27 0.13 9.04 0.00 0.00 0.00 0.00 0.00 0.00 0.38 8.88
Q}\o % of the Mean= 52.50% 0.13% 38.13% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.38% 8.88% 100%
% of the Standard Deviation=| 31.00% 0.46% 33.86% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.40% 33.25% 100%
% of the Standard Error= 30.98% 0.49% 33.87% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 1.42% 33.27% 100%
2 78 | 10 1 100 0 0 0 0 0 0 0 0 0 0 100
2 78 | 10 2 100 0 0 0 0 0 0 0 0 0 0 100
2 78 | 10 3 100 0 0 0 0 0 0 0 0 0 0 100
2 78 | 10 4 100 0 0 0 0 0 0 0 0 0 0 100
2 78 | 10 5 100 0 0 0 0 0 0 0 0 0 0 100
2 78 | 10 6 100 0 0 0 0 0 0 0 0 0 0 100
2 78 | 10 7 100 0 0 0 0 0 0 0 0 0 0 100
Number (N) 7 7 7 7 7 7 7 7 7 7 7
Mean= 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Standard Deviation= 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Standard Error 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% of the Mean= 100.00% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
% of the Standard Deviation=| 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0%
% of the Standard Error= 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0%
2 79 | 11 1 69 0 32 0 0 0 0 0 0 0 0 100
2 79 | 11 2 84 0 17 0 0 0 0 0 0 0 0 100
2 79 | 11 3 97 0 4 0 0 0 0 0 0 0 0 100
2 79 | 11 4 96 0 4 0 0 0 0 0 0 0 0 100
2 79 | 11 5 86 0 14 0 0 0 0 0 0 0 0 100
2 79 | 11 6 63 0 38 0 0 0 0 0 0 0 0 100
2 79 | 11 7 26 0 75 0 0 0 0 0 0 0 0 100
Number (N) 7 7 7 7 7 7 7 7 7 7 7
Mean= 74.07 0.00 25.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
\\dz} Standard Deviation= 24.96 0.00 24.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(z;‘\c) Standard Error 9.44 0.00 9.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6\06 % of the Mean= 74.07% 0.00% 25.93% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
% of the Standard Deviation=| 49.98% 0.00% 49.96% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
% of the Standard Error= 50.02% 0.00% 50.02% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
2 80 | 12 1 100 0 0 0 0 0 0 0 0 0 0 100
2 80 | 12 2 100 0 0 0 0 0 0 0 0 0 0 100
2 80 | 12 3 100 0 0 0 0 0 0 0 0 0 0 100
Number (N) 3 3 3 3 3 3 3 3 3 3 3
Mean= 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
é? Standard Deviation= 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(&‘\e Standard Error 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘2-,\06 % of the Mean= 100.00% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
% of the Standard Deviation=| 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0%
% of the Standard Error= 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0%
2 81 | 13 1 100 0 0 0 0 0 0 0 0 0 0
2 81 | 13 2 92 0 9 0 0 0 0 0 0 0 0
2 81 | 13 3 89 0 11 0 0 0 0 0 0 0 0
2 81 | 13 4 96 0 4 0 0 0 0 0 0 0 0
2 81 | 13 5 95 0 5 0 0 0 0 0 0 0 0
Number (N) 5 5 5 5 5 5 5 5 5 5 5
Mean= 94.20 0.00 5.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
é\t?} Standard Deviation= 4.19 0.00 4.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
‘o*?}\ Standard Error 1.87 0.00 1.89 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6\0 % of the Mean= 94.20% 0.00% 5.70% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
% of the Standard Deviation=| 49.70% 0.00% 50.29% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%
% of the Standard Error= 49.60% 0.00% 50.13% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100%




Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Ecosystem composition of of West Tripoli Desalination Station

Simple ID: West Tripoli Plant

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 57.33 50.00 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 42.67 50.00 50.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

63 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.00 0.00 0.00

Sea Anemone 0.00 0.00 0.00

Total % 100 100 100

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 81.60 50.01 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 18.40 50.01 50.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

64 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.00 0.00 0.00

Sea Anemone 0.00 0.00 0.00

Total % 100 100 100

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 69.13 49.99 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 30.88 49.99 50.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

65 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.00 0.00 0.00

Sea Anemone 0.00 0.00 0.00

Total % 100 100 100

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

66 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00
Sea Anemone 0.00 0.00 0.00

Total % 100 0 0




Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Ecosystem composition of West Tripoli Desalination Station

Simple ID: West Tripoli Plant

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

67 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00
Sea Anemone 0.00 0.00 0.00

Total % 100 0 0

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

68 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00
Sea Anemone 0.00 0.00 0.00

Total % 100 0 0

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 94.80 50.00 50.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 5.20 50.00 50.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

69 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.00 0.00 0.00

Sea Anemone 0.00 0.00 0.00

Total % 100 100 100

Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

74 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00
Sea Anemone 0.00 0.00 0.00

Total % 100 0 0




Biological Data Analysis: MEAN, STANDARD DEVIATION & STANDARD ERROR

Ecosystem composition of West Tripoli Desalination Station

Simple ID: West Tripoli Plant

[Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 52.50 31.00 30.98
Posidonia oceanica 0.13 0.46 0.49
Cymodocea nodosa 38.13 33.86 33.87
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

77 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.38 1.40 1.42

Sea Anemone 8.88 33.25 33.27

Total % 100 100 100

[Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

78 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00
Sea Anemone 0.00 0.00 0.00

Total % 100 (0] 0]

[Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 74.07 49.98 50.02
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 25.93 49.96 50.02
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

79 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.00 0.00 0.00

Sea Anemone 0.00 0.00 0.00

Total % 100 100 100

[Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 100.00 0.00 0.00
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 0.00 0.00 0.00
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

80 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00
Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00
Fish 0.00 0.00 0.00
Sea Anemone 0.00 0.00 0.00

Total % 100 0 0]

[Station Nr| Parmater % Mean % Standard Deviation % Standard Error
Sand 94.20 49.70 49.60
Posidonia oceanica 0.00 0.00 0.00
Cymodocea nodosa 5.70 50.29 50.13
Sea algae 0.00 0.00 0.00
Sea rocks 0.00 0.00 0.00

81 Taonia atomaria 0.00 0.00 0.00
Laurencia pinnatifida 0.00 0.00 0.00

Padina pavonica 0.00 0.00 0.00
Sargassum vulgare 0.00 0.00 0.00

Fish 0.00 0.00 0.00

Sea Anemone 0.00 0.00 0.00

Total % 100 100 100




Appendix 5.8: Similarity index ANOSIM (Differences in the Community Composition
between Stations at ZWDP

ANOSIM

Analysis of Similarities
One-Way Analysis
Resemblance worksheet
Name: Resem1

Data type: Similarity
Selection: All

Factor Values
Factor: Stations

Factor Groups
Sample Stations

S1 37
S2 37
S3 37
S4 37
S5 37
S6 38
S7 38
S8 38
S9 38
S10 38
S11 38
S12 38
S13 38
S14 38
S15 39
S16 39
S17 39
S18 39
S19 39
S20 39
S21 39
S22 39
S23 39
S24 40
S25 40
S26 40
S27 40
S28 40
S29 40
S30 40
S31 40
S32 40
S33 42
S34 42
S35 44
S36 44
S37 44
S38 44
S39 44
S40 44
S41 44
S42 44
S43 45



S45
S46
S47
S48
S49
S50
S51
S52
S53
S54
S55
S56
S57
S58
S59
S60
S61
S62
S63
S64
S65
S66
S67
S68

Global Test

Sample statistic (Global R): 0.632

Significance level of sample statistic: 0.01%
Number of permutations: 10000 (Random sample from a large number)

Number of permuted statistics greater than or equal to Global R: 0

Pairwise Tests

Groups
37,38
37,39
37,40
37,42
37,44
37,45
37, 46
37,47
37,52
37,53
37,54
37,55
38, 39
38, 40
38, 42
38,44
38, 45
38, 46
38, 47
38, 52
38, 53
38,54
38, 55
39, 40
39, 42
39, 44
39, 45
39, 46
39, 47
39, 52
39, 53
39, 54
39, 55
40, 42
40, 44
40, 45
40, 46
40, 47
40, 52
40, 53
40, 54

R
Statistic

1
0.912
0.606

Significance
Level %
0.05
0.05
0.2
4.8
0.08
1.8
33.3
100
0.8
0.03
4.8
1.8
0.02
0.01

Possible
Permutations
2002
2002
2002

Actual
Permutations
2002
2002
2002

Number >=
Observed
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40, 55
42, 44
42, 45
42, 46
42, 47
42,52
42,53
42,54
42,55
44, 45
44, 46
44, 47
44,52
44,53
44, 54
44,55
45, 46
45, 47
45, 52
45,53
45, 54
45,55
46, 47
46, 52
46,53
46, 54
46, 55
47,52
47,53
47,54
47,55
52, 53
52, 54
52, 55
53, 54
53, 55
54, 55

Outputs

-0.094
0.966
0.917

0.143
-0.5

0.083
0.957

0.577
0.07
0.966
0.957
0.259

0.917

-0.071

RPRRPRORRRE

0.875
0.143
0.111
1
1
0.083

Worksheet: Resem2
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Appendix 5.9: Similarity, Dissimilarity, and Abundance between stations (SIMPER
TEST) at ZWDP

SIMPER
Similarity Percentages - species contributions

One-Way Analysis

Data worksheet
Name: Datal

Data type: Abundance
Sample selection: All
Variable selection: All

Parameters
Resemblance: S17 Bray Curtis similarity
Cut off for low contributions: 90.00%

Factor Groups
Sample Stations

S1 37
S2 37
S3 37
S4 37
S5 37
S6 38
S7 38
S8 38
S9 38
S10 38
S11 38
S12 38
S13 38
S14 38
S15 39
S16 39
S17 39
S18 39
S19 39
S20 39
S21 39
S22 39
S23 39
S24 40
S25 40
S26 40
S27 40
S28 40
S29 40
S30 40
S31 40
S32 40
S33 42
S34 42
S35 44
S36 44
S37 44
S38 44
S39 44
S40 44
S41 44
S42 44
S43 45
S44 45
S45 45
S46 46
S47 46
S48 47
S49 47
S50 52
S51 52
S52 52
S53 52



S55 53

S56 53

S57 53

S58 53

S59 53

S60 53

S61 53

S62 53

S63 53

S64 54

S65 54

S66 55

S67 55

S68 55

Group 37

Average similarity: 92.40
Species Av.Abund
Sand 95.40
Group 38

Average similarity: 74.89

Species
Posidonia oceanica

Group 39
Average similarity: 43.54

Species
Sea algae
Padina pavonica

Group 40
Average similarity: 42.47

Species

Sea algae

laurencia pinnatifida
Sea rocks

Sand

Group 42
Average similarity: 95.00

Av.Abund
97.50

Species
Sea algae

Group 44
Average similarity: 69.54

Species
Posidonia oceanica

Group 45

Average similarity: 89.33
Species

Sea algae

Padina pavonica

Group 46

Average similarity: 92.00
Species Av.Abund
Sand 96.00
Group 47

Average similarity: 100.00
Species Av.Abund
Sand 100.00

Group 52

Av.Sim Sim/SD Contrib% Cum.%
91.60 13.98 99.13 99.13
Av.Abund Av.Sim Sim/SD Contrib% Cum.%
82.11 70.25 3.36 93.81 93.81
Av.Abund Av.Sim Sim/SD Contrib% Cum.%
52.78 30.17 0.98 69.28 69.28
19.33 9.85 1.18 22.62 91.90
Av.Abund Av.Sim Sim/SD Contrib% Cum.%
49.56 30.19 0.98 71.09 71.09
13.00 4.69 0.58 11.05 82.15
16.89 3.31 0.29 7.78 89.93
11.22 2.89 0.65 6.80 96.73
Av.Sim Sim/SD Contrib% Cum.%
95.00 B 100.00 100.00
Av.Abund Av.Sim Sim/SD Contrib% Cum.%
81.00 66.79 2.50 96.05 96.05
Av.Abund Av.Sim Sim/SD Contrib% Cum.%
76.00 74.67 64.66 83.58 83.58
16.33 12.33 21.36 13.81 97.39
Av.Sim Sim/SD Contrib% Cum.%
92.00 R 100.00 100.00
Av.Sim Sim/SD Contrib% Cum.%
100.00 R 100.00 100.00



Average similarity: 30.50

Species Av.Abund Av.Sim Sim/SD Contrib% Cum.%
Sand 35.13 11.58 0.43 37.98 37.98
Sea algae 27.25 8.00 0.41 26.23 64.21
Cymodocea nodosa 22.38 6.42 0.41 21.04 85.25
Posidonia oceanica 15.25 4.50 0.41 14.75 100.00
Group 53
Average similarity: 88.27
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.%
Posidonia oceanica 93.70 87.87 5.16 99.55 99.55
Group 54
Average similarity: 95.00
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.%
Sea algae 97.50 95.00 HH T 100.00 100.00
Group 55
Average similarity: 96.69
Species Av.Abund Av.Sim Sim/SD Contrib% Cum.%
Sea algae 96.00 93.71 38.39 96.92 96.92
Groups 37 & 38
Average dissimilarity = 92.02
Group 37 Group 38
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 95.40 7.11 44.14 10.07 47.97 47.97
Posidonia oceanica 0.00 82.11 41.06 3.99 44.61 92.59
Groups 37 & 39
Average dissimilarity = 97.31
Group 37 Group 39
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 95.40 0.89 47.23 14.77 48.53 48.53
Sea algae 0.00 52.78 26.39 1.46 27.12 75.65
Padina pavonica 0.00 19.33 9.66 1.15 9.93 85.58
Sea rocks 4.60 17.89 9.44 0.78 9.70 95.28
Groups 38 & 39
Average dissimilarity = 94.34
Group 38 Group 39
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Posidonia oceanica 82.11 0.00 41.03 4.01 43.50 43.50
Sea algae 5.22 52.78 24.94 1.49 26.43 69.93
Padina pavonica 0.00 19.33 9.66 1.15 10.24 80.17
Sea rocks 2.56 17.89 9.22 0.72 9.77 89.95
Sargassum vulgare 0.00 8.78 4.37 0.35 4.63 94.58
Groups 37 & 40
Average dissimilarity = 87.24
Group 37 Group 40
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 95.40 11.22 42.09 4.68 48.24 48.24
Sea algae 0.00 49.56 24.78 1.53 28.40 76.64
Sea rocks 4.60 16.89 9.21 0.83 10.56 87.20
laurencia pinnatifida 0.00 13.00 6.50 0.94 7.45 94.65
Groups 38 & 40
Average dissimilarity = 86.88
Group 38 Group 40
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Posidonia oceanica 82.11 4.78 38.67 3.47 44.51 44.51
Sea algae 5.22 49.56 23.33 1.58 26.85 71.36
Sea rocks 2.56 16.89 8.87 0.75 10.21 81.57
laurencia pinnatifida 0.00 13.00 6.50 0.95 7.48 89.05
Sand 7.11 11.22 5.73 0.80 6.60 95.65



Groups 39 & 40
Average dissimilarity = 59.51

Species

Sea algae

Sea rocks

Padina pavonica
laurencia pinnatifida
Sand

Sargassum vulgare

Groups 37 & 42
Average dissimilarity = 97.50

Group 37
Species Av.Abund
Sea algae 0.00
Sand 95.40

Groups 38 & 42
Average dissimilarity = 93.11

Species
Sea algae
Posidonia oceanica

Groups 39 & 42
Average dissimilarity = 46.83

Species

Sea algae

Padina pavonica
Sea rocks
Sargassum vulgare

Groups 40 & 42
Average dissimilarity = 48.94

Species

Sea algae

Sea rocks

laurencia pinnatifida
Sand

Groups 37 & 44
Average dissimilarity = 94.75

Species
Sand
Posidonia oceanica

Groups 38 & 44
Average dissimilarity = 26.43

Species

Posidonia oceanica
Cymodocea nodosa
Sea algae

Sand

Groups 39 & 44
Average dissimilarity = 96.21

Species

Posidonia oceanica
Sea algae

Padina pavonica

Group 39 Group 40
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
52.78 49.56 19.33 1.36 32.47 32.47
17.89 16.89 12.64 0.94 21.25 53.72
19.33 4.56 8.56 1.07 14.38 68.10
0.00 13.00 6.50 0.95 10.92 79.02
0.89 11.22 5.51 0.67 9.26 88.28
8.78 0.00 4.37 0.35 7.34 95.61
Group 42
Av.Abund Av.Diss Diss/SD Contrib% Cum.%
97.50 48.75 37.00 50.00 50.00
2.50 46.45 13.46 47.64 97.64
Group 38 Group 42
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
5.22 97.50 46.14 11.33 49.55 49.55
82.11 0.00 41.06 3.92 44.09 93.65
Group 39 Group 42
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
52.78 97.50 22.39 1.23 47.81 47.81
19.33 0.00 9.66 1.13 20.63 68.44
17.89 0.00 8.94 0.65 19.10 87.53
8.78 0.00 4.37 0.34 9.32 96.86
Group 40 Group 42
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
49.56 97.50 23.97 1.45 48.98 48.98
16.89 0.00 8.44 0.65 17.25 66.23
13.00 0.00 6.50 0.93 13.28 79.51
11.22 2.50 5.36 0.66 10.95 90.47
Group 37 Group 44
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
95.40 5.25 45.08 10.54 47.57 47.57
0.00 81.00 40.50 3.22 42.74 90.32
Group 38 Group 44
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
82.11 81.00 12.04 1.13 45.56 45.56
3.00 9.38 5.51 0.65 20.84 66.40
5.22 4.38 4.15 0.74 15.69 82.08
7.11 5.25 3.46 1.28 13.08 95.17
Group 39 Group 44
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
0.00 81.00 40.48 3.24 42.07 42.07
52.78 4.38 25.27 1.45 26.27 68.34
19.33 0.00 9.66 1.15 10.04 78.38



Sea rocks
Cymodocea nodosa

Groups 40 & 44

Average dissimilarity =

Species

Posidonia oceanica
Sea algae

Sea rocks

laurencia pinnatifida
Sand

Groups 42 & 44

Average dissimilarity =

Species
Sea algae
Posidonia oceanica

Groups 37 & 45

Average dissimilarity =

Species

Sand

Sea algae
Padina pavonica

Groups 38 & 45

Average dissimilarity =

Species

Posidonia oceanica
Sea algae

Padina pavonica

Groups 39 & 45

Average dissimilarity =

Species

Sea algae

Sea rocks

Padina pavonica
Sargassum vulgare

Groups 40 & 45

Average dissimilarity =

Species

Sea algae

Sea rocks

laurencia pinnatifida
Padina pavonica
Sand

Posidonia oceanica

Groups 42 & 45

Average dissimilarity =

Species

Sea algae

Padina pavonica
Cymodocea nodosa

Groups 44 & 45

Average dissimilarity =

17.89
0.11
89.42

Group 40
Av.Abund

0.00
9.38

4.70

Group 44

8.94

4.78

49.56
16.89
13.00
11.22

94.38

Group 42
Av.Abund
97.50
0.00

97.67

Group 37
Av.Abund
95.40
0.00
0.00

92.70

Group 38
Av.Abund
82.11
5.22
0.00

40.23

Group 39
Av.Abund
52.78
17.89
19.33
8.78

46.56

Group

Av.Abund
49.56
16.89
13.00

4.56

11.22

4.78

22.83

Group 42
Av.Abund
97.50
0.00
0.00

92.75

Group 44

Av.Abund
81.00
4.38
0.00
0.00
5.25

Group 44
Av.Abund
4.38
81.00

Group 45
Av.Abund

Av.Diss
46.53
38.00

8.17

2.33
76.00
16.33

Group 45
Av.Abund
0.00
76.00

16.33 8.17

Group 45
Av.Abund
76.00
0.00
16.33
0.00

Av.Diss
16.74
8.94
6.20
4.37

40 Group 45
Av.Abund
76.00
0.00
0.00
16.33
2.33
0.00

Group 45
Av.Abund
76.00
16.33
4.67

Av.Diss
10.75
8.17
2.33

Group 45

Av.Diss

38.11

23.78
8.44
6.50
5.61

Av.Diss
46.56
40.50

Diss/SD
14.07
44.96

2.

Av.Diss
41.06
35.39

Av.Diss

14.78
8.44
6.50
6.44
5.33
2.39

Diss/SD

0.66
0.55

2.88
1.55
0.67
0.95
0.75

Diss/SD
7.61
3.16

90

Diss/SD
3.96
9.04
2.95

Diss/SD
1.25
0.65
0.96
0.35

1.00
0.66
0.93
1.77
0.66
0.54

6.57
2.74
1.16

Diss/SD

Diss/SD

9.30
4.88

Contrib%
49.34
42.91

Contrib%
47.65
38.91

8.36

Contrib%
44.29
38.17

8.81

Contrib%
41.61
22.23
15.42
10.86

Contrib%

47.08
35.77
10.22

Contrib%
42.62
26.60

9.44
7.27
6.28

Contrib%
31.74
18.14
13.96
13.84
11.46

5.13

87.68
92.56

Cum.%
42.62
69.22
78.67
85.94
92.21

Cum.%
49.34
92.25

Cum.%
47.65
86.55
94.91

Cum.%
44.29
82.46
91.27

Cum.%
41.61
63.84
79.25
90.11

Cum.%
31.74
49.88
63.84
77.68
89.14
94.27

Cum.%
47.08
82.85
93.07



Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Posidonia oceanica 81.00 0.00 40.50 3.19 43.67 43.67
Sea algae 4.38 76.00 35.81 6.00 38.61 82.28
Padina pavonica 0.00 16.33 8.17 2.94 8.81 91.08
Groups 37 & 46
Average dissimilarity = 7.00

Group 37 Group 46
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 95.40 96.00 2.70 1.05 38.57 38.57
Sea rocks 4.60 0.00 2.30 0.72 32.86 71.43
Sea algae 0.00 4.00 2.00 0.95 28.57 100.00
Groups 38 & 46
Average dissimilarity = 91.44

Group 38 Group 46
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 7.11 96.00 44.44 11.70 48.60 48.60
Posidonia oceanica 82.11 0.00 41.06 3.92 44.90 93.50
Groups 39 & 46
Average dissimilarity = 96.00
Group 39 Group 46
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 0.89 96.00 47.53 20.97 49.51 49.51
Sea algae 52.78 4.00 25.28 1.47 26.33 75.84
Padina pavonica 19.33 0.00 9.66 1.13 10.07 85.90
Sea rocks 17.89 0.00 8.94 0.65 9.32 95.22
Groups 40 & 46
Average dissimilarity = 85.67
Group 40 Group 46

Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 11.22 96.00 42.39 4.80 49.48 49.48
Sea algae 49.56 4.00 23.67 1.56 27.63 77.11
Sea rocks 16.89 0.00 8.44 0.65 9.86 86.96
laurencia pinnatifida 13.00 0.00 6.50 0.93 7.59 94.55
Groups 42 & 46
Average dissimilarity = 93.50

Group 42 Group 46
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 2.50 96.00 46.75 17.17 50.00 50.00
Sea algae 97.50 4.00 46.75 17.17 50.00 100.00
Groups 44 & 46
Average dissimilarity = 94.25

Group 44 Group 46
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 5.25 96.00 45.38 12.34 48.14 48.14
Posidonia oceanica 81.00 0.00 40.50 3.16 42.97 91.11
Groups 45 & 46
Average dissimilarity = 93.67
Group 45 Group 46

Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 2.33 96.00 46.83 19.01 50.00 50.00
Sea algae 76.00 4.00 36.00 15.21 38.43 88.43
Padina pavonica 16.33 0.00 8.17 2.74 8.72 97.15
Groups 37 & 47
Average dissimilarity = 4.60

Group 37 Group 47
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 95.40 100.00 2.30 0.72 50.00 50.00
Sea rocks 4.60 0.00 2.30 0.72 50.00 100.00



Groups 38 & 47

Average dissimilarity = 92.89

Species
Sand
Posidonia oceanica

Groups 39 & 47

Average dissimilarity = 99.11

Species

Sand

Sea algae
Padina pavonica
Sea rocks

Groups 40 & 47

Average dissimilarity = 88.78

Species

Sand

Sea algae

Sea rocks

laurencia pinnatifida

Groups 42 & 47

Average dissimilarity = 97.50

Group 42
Species Av.Abund
Sand 2.50
Sea algae 97.50

Groups 44 & 47

Average dissimilarity = 94.75

Species
Sand
Posidonia oceanica

Groups 45 & 47

Average dissimilarity = 97.67

Species

Sand

Sea algae
Padina pavonica

Groups 46 & 47

Average dissimilarity = 4.00

Group 46
Species Av.Abund
Sand 96.00
Sea algae 4.00

Groups 37 & 52

Average dissimilarity = 64.88

Species

Sand

Sea algae
Cymodocea nodosa
Posidonia oceanica

Groups 38 & 52

Average dissimilarity = 76.83

Group 38 Group 47
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
7.11 100.00 46.44 14.54 50.00 50.00
82.11 0.00 41.06 3.92 44.20 94.20
Group 39 Group 47
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
0.89 100.00 49.53 51.89 49.97 49.97
52.78 0.00 26.39 1.44 26.62 76.60
19.33 0.00 9.66 1.13 9.75 86.35
17.89 0.00 8.94 0.65 9.02 95.37
Group 40 Group 47
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
11.22 100.00 44.39 5.16 50.00 50.00
49.56 0.00 24.78 1.51 27.91 77.91
16.89 0.00 8.44 0.65 9.51 87.42
13.00 0.00 6.50 0.93 7.32 94.74
Group 47
Av.Abund Av.Diss Diss/SD Contrib% Cum.%
100.00 48.75 33.77 50.00 50.00
0.00 48.75 33.77 50.00 100.00
Group 44 Group 47
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
5.25 100.00 47.38 15.58 50.00 50.00
81.00 0.00 40.50 3.16 42.74 92.74
Group 45 Group 47
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
2.33 100.00 48.83 43.39 50.00 50.00
76.00 0.00 38.00 42.49 38.91 88.91
16.33 0.00 8.17 2.74 8.36 97.27
Group 47
Av.Abund Av.Diss Diss/SD Contrib% Cum.%
100.00 2.00 0.87 50.00 50.00
0.00 2.00 0.87 50.00 100.00
Group 37 Group 52
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
95.40 35.13 30.14 1.68 46.45 46.45
0.00 27.25 13.63 0.96 21.00 67.46
0.00 22.38 11.19 0.96 17.24 84.70
0.00 15.25 7.63 0.96 11.75 96.45
Group 38 Group 52



Species

Posidonia oceanica
Sand

Sea algae
Cymodocea nodosa

Groups 39 & 52

Average dissimilarity = 80.58

Species

Sea algae

Sand

Cymodocea nodosa
Padina pavonica
Sea rocks
Posidonia oceanica

Groups 40 & 52

Average dissimilarity = 72.56

Species

Sea algae

Sand

Cymodocea nodosa
Sea rocks
Posidonia oceanica
laurencia pinnatifida

Groups 42 & 52

Average dissimilarity = 71.31

Species

Sea algae

Sand

Cymodocea nodosa
Posidonia oceanica

Groups 44 & 52

Average dissimilarity = 75.58

Species

Posidonia oceanica
Sand

Sea algae
Cymodocea nodosa

Groups 45 & 52

Average dissimilarity = 69.00

Species

Sea algae

Sand

Cymodocea nodosa
Padina pavonica
Posidonia oceanica

Groups 46 & 52

Average dissimilarity = 62.88

Species

Sand

Sea algae
Cymodocea nodosa
Posidonia oceanica

Groups 47 & 52

Average dissimilarity = 64.88

Av.Abund
82.11
7.11
5.22
3.00

Group 39
Av.Abund
52.78
0.89
0.11
19.33
17.89
0.00

Group 40
Av.Abund
49.56
11.22
0.00
16.89
4.78
13.00

Group 42
Av.Abund
97.50
2.50
0.00
0.00

Group 44
Av.Abund
81.00
5.25
4.38
9.38

Group 45
Av.Abund
76.00
2.33
4.67
16.33
0.00

Group 46
Av.Abund
96.00
4.00
0.00
0.00

Group 47

Av.Abund
15.25
35.13
27.25
22.38

Group 52
Av.Abund
27.25
35.13
22.38
0.00
0.00
15.25

Group 52
Av.Abund
27.25
35.13
22.38
0.00
15.25
0.00

Group 52
Av.Abund
27.25
35.13
22.38
15.25

Group 52
Av.Abund
15.25
35.13
27.25
22.38

Group 52
Av.Abund
27.25
35.13
22.38
0.00
15.25

Group 52
Av.Abund
35.13
27.25
22.38
15.25

Group 52

Av.Diss
33.43
17.31
13.63
11.19

Av.Diss
21.17
17.47
11.18

9.66
8.94
7.62

Av.Diss
19.21
17.31
11.19

8.44
7.63
6.50

Av.Diss
35.13
17.38
11.19

7.63

Av.Diss
32.88
17.38
13.63
11.70

Av.Diss
24.38
17.31
11.19

8.17
7.63

Av.Diss
30.44
13.63
11.19

7.63

Diss/SD

2.58
1.20
1.13
1.02

Diss/SD

1.40
1.02
0.97
1.14
0.66
0.97

Diss/SD

1.33
1.18
0.97
0.66
1.09
0.94

Diss/SD

2.37
1.00
0.92
0.92

Diss/SD

221
1.14
1.03
1.10

Diss/SD

1.69
1.01
1.15
2.88
0.95

Diss/SD

1.64
1.06
0.92
0.92

Contrib%
43.51
22.53
17.73
14.56

Contrib%
26.27
21.68
13.88
11.99
11.10

9.46

Contrib%
26.47
23.86
15.42
11.64
10.51

8.96

Contrib%
49.26
24.36
15.69
10.69

Contrib%
43.50
22.99
18.03
15.48

Contrib%
35.33
25.09
16.21
11.84
11.05

Contrib%
48.41
21.67
17.79
12.13

Cum.%
43.51
66.04
83.78
98.34

Cum.%
26.27
47.95
61.83
73.82
84.92
94.37

Cum.%
26.47
50.33
65.75
77.39
87.90
96.86

Cum.%
49.26
73.62
89.31
100.00

Cum.%
43.50
66.49
84.52
100.00

Cum.%
35.33
60.42
76.63
88.47
99.52

Cum.%
48.41
70.08
87.87
100.00



Species

Sand

Sea algae
Cymodocea nodosa
Posidonia oceanica

Groups 37 & 53

Average dissimilarity = 97.10

Species
Posidonia oceanica
Sand

Groups 38 & 53

Average dissimilarity = 19.57

Species

Posidonia oceanica
Sand

Sea algae
Cymodocea nodosa

Groups 39 & 53

Average dissimilarity = 97.19

Species

Posidonia oceanica
Sea algae

Padina pavonica
Sea rocks

Groups 40 & 53

Average dissimilarity = 91.39

Species

Posidonia oceanica
Sea algae

Sea rocks

laurencia pinnatifida

Groups 42 & 53

Average dissimilarity = 96.10

Species
Sea algae
Posidonia oceanica

Groups 44 & 53

Average dissimilarity = 21.50

Species

Posidonia oceanica
Cymodocea nodosa
Sea algae

Sand

Groups 45 & 53

Average dissimilarity = 96.13

Species

Posidonia oceanica
Sea algae

Padina pavonica

Groups 46 & 53

Average dissimilarity = 96.45

Av.Abund
100.00
0.00
0.00
0.00

Group 37
Av.Abund
0.00
95.40

Group 38
Av.Abund
82.11
7.11
5.22
3.00

Group 39
Av.Abund
0.00
52.78
19.33
17.89

Group 40
Av.Abund
4.78
49.56
16.89
13.00

Group 42
Av.Abund
97.50
0.00

Group 44
Av.Abund
81.00
9.38
4.38
5.25

Group 45
Av.Abund
0.00
76.00
16.33

Group 46

Av.Abund Av.Diss
35.13 32.44
27.25 13.63
22.38 11.19
15.25 7.63

Group 53

Av.Abund Av.Diss
93.70 46.85
2.90 46.25

Group 53

Av.Abund Av.Diss
93.70 9.51
2.90 3.68
3.40 3.60
0.00 1.50

Group 53

Av.Abund Av.Diss
93.70 46.82
3.40 25.45
0.00 9.66
0.00 8.94

Group 53

Av.Abund Av.Diss
93.70 44.46
3.40 23.94
0.00 8.44
0.00 6.50

Group 53

Av.Abund Av.Diss
3.40 47.05
93.70 46.85

Group 53

Av.Abund Av.Diss
93.70 10.30
0.00 4.69
3.40 3.46
2.90 3.05

Group 53

Av.Abund Av.Diss
93.70 46.85
3.40 36.30
0.00 8.17

Group 53

Diss/SD

1.76
0.92
0.92
0.92

Diss/SD

6.90
10.89

Diss/SD

0.99
1.22
0.79
0.35

Diss/SD

6.93
1.47
1.15
0.66

Diss/SD

5.52
1.56
0.67
0.95

Diss/SD

10.17
6.79

Diss/SD

0.89
0.54
0.54
1.00

Diss/SD

6.85
8.10
2.95

Contrib%
50.00
21.00
17.24
11.75

Contrib%
48.25
47.63

Contrib%
48.58
18.82
18.40

7.67

Contrib%
48.18
26.19

9.94
9.20

Contrib%
48.65
26.20

9.24
7.11

Contrib%
48.96
48.75

Contrib%
47.91
21.80
16.10
14.19

Contrib%
48.73
37.76

8.50

Cum.%
50.00
71.00
88.25
100.00

Cum.%
48.25
95.88

Cum.%
48.58
67.40
85.80
93.47

Cum.%
48.18
74.37
84.31
93.51

Cum.%
48.65
74.85
84.09
91.20

Cum.%
48.96
97.71

Cum.%
47.91
69.71
85.81
100.00

Cum.%
48.73
86.49
94.99



Species
Posidonia oceanica
Sand

Groups 47 & 53

Average dissimilarity = 97.10

Species
Sand
Posidonia oceanica

Groups 52 & 53

Average dissimilarity = 81.53

Species

Posidonia oceanica
Sand

Sea algae
Cymodocea nodosa

Groups 37 & 54

Average dissimilarity = 97.50

Group 37

Species Av.Abund
Sea algae 0.00
Sand 95.40

Groups 38 & 54

Average dissimilarity = 93.11

Species
Sea algae
Posidonia oceanica

Groups 39 & 54

Average dissimilarity = 46.83

Species

Sea algae

Padina pavonica
Sea rocks
Sargassum vulgare

Groups 40 & 54

Average dissimilarity = 48.94

Species

Sea algae

Sea rocks

laurencia pinnatifida
Sand

Groups 42 & 54

Average dissimilarity = 2.50

Group 42

Species Av.Abund
Sand 2.50
Sea algae 97.50

Groups 44 & 54

Average dissimilarity = 94.38

Species
Sea algae
Posidonia oceanica

Groups 45 & 54

Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
0.00 93.70 46.85 6.79 48.57 48.57
96.00 2.90 46.55 12.82 48.26 96.84

Group 47 Group 53

Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%

100.00 2.90 48.55 16.21 50.00 50.00
0.00 93.70 46.85 6.79 48.25 98.25

Group 52 Group 53

Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
15.25 93.70 39.23 3.78 48.11 48.11
35.13 2.90 17.49 1.07 21.45 69.56
27.25 3.40 13.63 1.04 16.71 86.28
22.38 0.00 11.19 0.97 13.72 100.00

Group 54

Av.Abund Av.Diss Diss/SD Contrib% Cum.%

97.50 48.75 37.00 50.00 50.00
2.50 46.45 13.46 47.64 97.64

Group 38 Group 54

Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
5.22 97.50 46.14 11.33 49.55 49.55
82.11 0.00 41.06 3.92 44.09 93.65

Group 39 Group 54
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%

52.78 97.50 22.39 1.23 47.81 47.81

19.33 0.00 9.66 1.13 20.63 68.44

17.89 0.00 8.94 0.65 19.10 87.53

8.78 0.00 4.37 0.34 9.32 96.86
Group 40 Group 54
Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
49.56 97.50 23.97 1.45 48.98 48.98
16.89 0.00 8.44 0.65 17.25 66.23
13.00 0.00 6.50 0.93 13.28 79.51
11.22 2.50 5.36 0.66 10.95 90.47
Group 54
Av.Abund Av.Diss Diss/SD Contrib% Cum.%
2.50 1.25 0.87 50.00 50.00
97.50 1.25 0.87 50.00 100.00

Group 44 Group 54

Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
4.38 97.50 46.56 7.61 49.34 49.34
81.00 0.00 40.50 3.16 42.91 92.25



Average dissimilarity = 22.83

Group 45 Group 54
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 76.00 97.50 10.75 6.57 47.08 47.08
Padina pavonica 16.33 0.00 8.17 2.74 35.77 82.85
Cymodocea nodosa 4.67 0.00 2.33 1.16 10.22 93.07
Groups 46 & 54
Average dissimilarity = 93.50
Group 46 Group 54
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 96.00 2.50 46.75 17.17 50.00 50.00
Sea algae 4.00 97.50 46.75 17.17 50.00 100.00
Groups 47 & 54
Average dissimilarity = 97.50
Group 47 Group 54
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 100.00 2.50 48.75 33.77 50.00 50.00
Sea algae 0.00 97.50 48.75 33.77 50.00 100.00
Groups 52 & 54
Average dissimilarity = 71.31
Group 52 Group 54
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 27.25 97.50 35.13 2.37 49.26 49.26
Sand 35.13 2.50 17.38 1.00 24.36 73.62
Cymodocea nodosa 22.38 0.00 11.19 0.92 15.69 89.31
Posidonia oceanica 15.25 0.00 7.63 0.92 10.69 100.00
Groups 53 & 54
Average dissimilarity = 96.10
Group 53 Group 54
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 3.40 97.50 47.05 10.17 48.96 48.96
Posidonia oceanica 93.70 0.00 46.85 6.79 48.75 97.71
Groups 37 & 55
Average dissimilarity = 95.35
Group 37 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 0.00 96.00 47.84 41.37 50.17 50.17
Sand 95.40 4.67 45.22 13.41 47.42 97.60
Groups 38 & 55
Average dissimilarity = 91.84
Group 38 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 5.22 96.00 45.24 11.37 49.26 49.26
Posidonia oceanica 82.11 0.00 40.92 3.96 44.55 93.81
Groups 39 & 55
Average dissimilarity = 46.85
Group 39 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 52.78 96.00 21.70 121 46.32 46.32
Padina pavonica 19.33 0.00 9.63 1.14 20.56 66.88
Sea rocks 17.89 0.00 8.91 0.65 19.03 85.91
Sargassum vulgare 8.78 0.00 4.35 0.35 9.29 95.20
Groups 40 & 55
Average dissimilarity = 47.84
Group 40 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 49.56 96.00 23.15 1.42 48.38 48.38
Sea rocks 16.89 0.00 8.42 0.66 17.59 65.97



laurencia pinnatifida 13.00 0.00 6.48 0.93 13.54 79.51
Sand 11.22 4.67 5.15 0.68 10.76 90.28
Groups 42 & 55
Average dissimilarity = 3.32
Group 42 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 2.50 4.67 1.74 1.55 52.50 52.50
Sea algae 97.50 96.00 1.58 1.64 47.50 100.00
Groups 44 & 55
Average dissimilarity = 93.44
Group 44 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 4.38 96.00 45.66 7.61 48.87 48.87
Posidonia oceanica 81.00 0.00 40.37 3.19 43.20 92.07
Groups 45 & 55
Average dissimilarity = 22.37
Group 45 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 76.00 96.00 9.97 6.94 44.56 44.56
Padina pavonica 16.33 0.00 8.14 2.83 36.39 80.94
Cymodocea nodosa 4.67 0.00 2.33 1.20 10.40 91.34
Groups 46 & 55
Average dissimilarity = 91.36
Group 46 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 4.00 96.00 45.85 18.32 50.18 50.18
Sand 96.00 4.67 45.52 17.74 49.82 100.00
Groups 47 & 55
Average dissimilarity = 95.35
Group 47 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 0.00 96.00 47.84 39.09 50.17 50.17
Sand 100.00 4.67 47.51 35.16 49.83 100.00
Groups 52 & 55
Average dissimilarity = 70.14
Group 52 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sea algae 27.25 96.00 34.26 2.37 48.85 48.85
Sand 35.13 4.67 17.13 1.07 24.42 73.27
Cymodocea nodosa 22.38 0.00 11.15 0.94 15.90 89.17
Posidonia oceanica 15.25 0.00 7.60 0.95 10.83 100.00
Groups 53 & 55
Average dissimilarity = 95.68
Group 53 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Posidonia oceanica 93.70 0.00 46.69 6.85 48.80 48.80
Sea algae 3.40 96.00 46.15 10.18 48.23 97.03
Groups 54 & 55
Average dissimilarity = 3.32
Group 54 Group 55
Species Av.Abund Av.Abund Av.Diss Diss/SD Contrib% Cum.%
Sand 2.50 4.67 1.74 1.55 52.50 52.50
Sea algae 97.50 96.00 1.58 1.64 47.50 100.00



Appendix 5.10: Similarity index ANOSIM (Differences in the Community Composition
between the Stations) at WTRIS

ANOSIM
Analysis of Similarities

One-Way Analysis

Resemblance worksheet
Name: Resem1l

Data type: Similarity
Selection: All

Factor Values
Factor: Stations

Factor Groups
Sample Stations

S1 63
S2 63
S3 63
S4 63
S5 63
S6 63
S7 64
S8 64
S9 64
S10 64
S11 64
S12 65
S13 65
S14 65
S15 65
S16 65
S17 65
S18 65
S19 65
S20 66
S21 66
S22 67
S23 67
S24 67
S25 67
S26 67
S27 67
S28 68
S29 68
S30 68
S31 68
S32 68
S33 69
S34 69
S35 69
S36 69
S37 69
S38 74
S39 74
S40 74
S41 7



S43 7

S44 77
S45 77
S46 77
S47 77
S48 77
S49 78
S50 78
S51 78
S52 78
S53 78
S54 78
S55 78
S56 79
S57 79
S58 79
S59 79
S60 79
S61 79
S62 79
S63 80
S64 80
S65 80
S66 81
S67 81
S68 81
S69 81
S70 81
Global Test

Sample statistic (Global R): 0.31

Significance level of sample statistic: 0.01%

Number of permutations: 10000 (Random sample from a large number)
Number of permuted statistics greater than or equal to Global R: 0

Pairwise Tests

R Significance Possible Actual
Groups Statistic Level % Permutations Permutations
63, 64 0.411 0.4 462 462
63, 65 0.176 5.6 3003 3003
63, 66 1 3.6 28 28
63, 67 1 0.2 462 462
63, 68 1 0.2 462 462
63, 69 0.968 0.2 462 462
63, 74 1 12 84 84
63, 77 -0.047 67.4 3003 3003
63, 78 1 0.06 1716 1716
63, 79 0.295 2.6 1716 1716
63, 80 1 1.2 84 84
63, 81 0.995 0.2 462 462
64, 65 -0.143 91.6 1287 1287
64, 66 0.218 28.6 21 21
64, 67 0.544 15 462 462
64, 68 0.48 4.8 126 126
64, 69 0.074 27 126 126
64, 74 0.308 125 56 56
64, 77 -0.018 47 1287 1287
64, 78 0.594 1 792 792
64, 79 -0.119 86.5 792 792
64, 80 0.308 125 56 56
64, 81 0.144 19.8 126 126
65, 66 0.216 24.4 45 45
65, 67 0.471 0.5 3003 3003
65, 68 0.401 15 1287 1287
65, 69 0.042 30.1 1287 1287
65, 74 0.266 10.9 165 165
65, 77 -0.002 43.7 6435 6435
65, 78 0.536 0.06 6435 6435
65, 79 -0.12 99.7 6435 6435
65, 80 0.266 10.9 165 165
65, 81 -0.019 47.9 1287 1287
66, 67 0 100 28 28
66, 68 0 100 21 21
66, 69 -0.091 61.9 21 21

66, 74 0 100 10 10

Number >=
Observed
2
169

N
N
(&)

H
RovorrRr3rrrerr

~

~
©

o]
0o~
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66, 77
66, 78
66, 79
66, 80
66, 81
67, 68
67, 69
67, 74
67,77
67,78
67,79
67, 80
67, 81
68, 69
68, 74
68, 77
68, 78
68, 79
68, 80
68, 81
69, 74
69, 77
69, 78
69, 79
69, 80
69, 81
74,77
74,78
74,79
74, 80
74, 81
77,78
77,79
77, 80
77,81
78,79
78, 80
78, 81
79, 80
79, 81
80, 81

Outputs

0.4

Worksheet: Resem?2

36

10

462

84

1716



Appendix 5.11: Similarity, Dissimilarity, and Abundance between Stations (SIMPER
TEST) at WTRIS

SIMPER
Similarity Percentages - species contributions

One-Way Analysis

Data worksheet
Name: Datal

Data type: Abundance
Sample selection: All
Variable selection: All

Parameters
Resemblance: S17 Bray Curtis similarity
Cut off for low contributions: 90.00%

Factor Groups
Sample Stations

S1 63
S2 63
S3 63
S4 63
S5 63
S6 63
S7 64
S8 64
S9 64
S10 64
S11 64
S12 65
S13 65
S14 65
S15 65
S16 65
S17 65
S18 65
S19 65
S20 66
S21 66
S22 67
S23 67
S24 67
S25 67
S26 67
S27 67
S28 68
S29 68
S30 68
S31 68
S32 68
S33 69
S34 69
S35 69
S36 69
S37 69
S38 74
S39 74
S40 74
S41 77
S42 77
S43 7
S44 7
S45 77
S46 7
S47 7
S48 77
S49 78
S50 78
S51 78



S53 78

S54 78

S55 78

S56 79

S57 79

S58 79

S59 79

S60 79

S61 79

S62 79

S63 80

S64 80

S65 80

S66 81

S67 81

S68 81

S69 81

S70 81

Group 63

Average similarity: 92.80
Species

Sand

Cymodocea nodosa
Group 64

Average similarity: 80.40
Species

Sand

Cymodocea nodosa
Group 65

Average similarity: 64.89
Species

Sand

Cymodocea nodosa
Group 66

Average similarity: 100.00
Species Av.Abund
Sand 100.00
Group 67

Average similarity: 100.00
Species Av.Abund
Sand 100.00
Group 68

Average similarity: 100.00
Species Av.Abund
Sand 100.00
Group 69

Average similarity: 92.20
Species Av.Abund
Sand 94.80
Group 74

Average similarity: 100.00
Species Av.Abund
Sand 100.00
Group 77

Average similarity: 62.25
Species

Sand

Av.Abund Av.Sim Sim/SD
57.33 53.73 8.93
42.67 39.07 16.25

Av.Abund Av.Sim Sim/SD
81.60 71.80 7.12
18.40 8.60 0.75

Av.Abund Av.Sim Sim/SD
69.13 51.57 1.70
30.88 13.32 0.98

Av.Sim Sim/SD Contrib%

100.00 M 100.00

Av.Sim Sim/SD Contrib%

100.00 T 100.00

Av.Sim Sim/SD Contrib%

100.00 T 100.00

Av.Sim Sim/SD Contrib%

90.90 13.08 98.59

Av.Sim Sim/SD Contrib%

100.00 HHHHHT 100.00

Av.Abund Av.Sim Sim/SD
52.50 38.82 1.84

Contrib% Cum.%
57.90 57.90
42.10 100.00

Contrib% Cum.%
89.30 89.30
10.70 100.00

Contrib% Cum.%
79.47 79.47
20.53 100.00

Cum.%
100.00
Cum.%
100.00
Cum.%
100.00

Cum.%

98.59
Cum.%

100.00

Contrib% Cum.%

62.36 62.36



Cymodocea nodosa 38.13
Group 78
Average similarity: 100.00
Species Av.Abund Av.Sim
Sand 100.00 100.00
Group 79
Average similarity: 71.88
Species Av.Abund
Sand 74.43
Cymodocea nodosa 26.29
Group 80
Average similarity: 100.00
Species Av.Abund Av.Sim
Sand 100.00 100.00
Group 81
Average similarity: 94.71
Species Av.Abund Av.Sim
Sand 94.40 91.62
Groups 63 & 64
Average dissimilarity = 24.27

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67
Groups 63 & 65
Average dissimilarity = 27.71

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67
Groups 64 & 65
Average dissimilarity = 25.48

Group 64
Species Av.Abund
Sand 81.60
Cymodocea nodosa 18.40
Groups 63 & 66
Average dissimilarity = 42.67

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67
Groups 64 & 66
Average dissimilarity = 18.40

Group 64
Species Av.Abund
Sand 81.60
Cymodocea nodosa 18.40
Groups 65 & 66
Average dissimilarity = 30.88

Group 65
Species Av.Abund
Sand 69.13
Cymodocea nodosa 30.88

23.43 1.44
Sim/SD Contrib%
R 100.00
Av.Sim Sim/SD
59.93 2.49
11.95 1.13
Sim/SD Contrib%
I 100.00
Sim/SD Contrib%
32.39 96.74
Group 64
Av.Abund Av.Diss
81.60 12.13
18.40 12.13
Group 65
Av.Abund Av.Diss
69.13 13.85
30.88 13.85
Group 65
Av.Abund Av.Diss
69.13 12.74
30.88 12.74
Group 66
Av.Abund Av.Diss
100.00 21.33
0.00 21.33
Group 66
Av.Abund Av.Diss
100.00 9.20
0.00 9.20
Group 66
Av.Abund Av.Diss
100.00 15.44
0.00 15.44

37.64

Cum.%
100.00

Contrib%
83.38
16.62

Cum.%
100.00

Cum.%
96.74

Diss/SD
1.56
1.56

Diss/SD
1.75
1.75

Diss/SD
1.07
1.07

Diss/SD
7.16
7.16

Diss/SD
1.23
1.23

Diss/SD
1.03
1.03

100.00

Cum.%
83.38
100.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00



Groups 63 & 67
Average dissimilarity = 42.67

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67

Groups 64 & 67
Average dissimilarity = 18.40

Group 64
Species Av.Abund
Sand 81.60
Cymodocea nodosa 18.40

Groups 65 & 67
Average dissimilarity = 30.88

Group 65
Species Av.Abund
Sand 69.13
Cymodocea nodosa 30.88

Groups 66 & 67
All the dissimilarities are zero

Groups 63 & 68
Average dissimilarity = 42.67

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67

Groups 64 & 68
Average dissimilarity = 18.40

Group 64
Species Av.Abund
Sand 81.60
Cymodocea nodosa 18.40

Groups 65 & 68
Average dissimilarity = 30.88

Group 65
Species Av.Abund
Sand 69.13
Cymodocea nodosa 30.88

Groups 66 & 68
All the dissimilarities are zero

Groups 67 & 68
All the dissimilarities are zero

Groups 63 & 69
Average dissimilarity = 37.47

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67

Groups 64 & 69
Average dissimilarity = 16.40

Group 64
Species Av.Abund
Sand 81.60
Cymodocea nodosa 18.40

Groups 65 & 69
Average dissimilarity = 27.73

Group 67
Av.Abund
100.00
0.00

Group 67
Av.Abund
100.00
0.00

Group 67
Av.Abund
100.00
0.00

Group 68
Av.Abund
100.00
0.00

Group 68
Av.Abund
100.00
0.00

Group 68
Av.Abund
100.00
0.00

Group 69
Av.Abund
94.80
5.20

Group 69
Av.Abund
94.80
5.20

Av.Diss
21.33
21.33

Av.Diss
9.20
9.20

Av.Diss
15.44
15.44

Av.Diss
21.33
21.33

Av.Diss
9.20
9.20

Av.Diss
15.44
15.44

Av.Diss
18.73
18.73

Av.Diss
8.20
8.20

Diss/SD
7.37
7.37

Diss/SD
1.28
1.28

Diss/SD
1.05
1.05

Diss/SD
7.35
7.35

Diss/SD
1.27
1.27

Diss/SD
1.05
1.05

Diss/SD
4.36
4.36

Diss/SD
1.33
1.33

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00



Group 65

Species Av.Abund
Sand 69.13
Cymodocea nodosa 30.88

Groups 66 & 69
Average dissimilarity = 5.20

Group 66
Species Av.Abund
Sand 100.00
Cymodocea nodosa 0.00
Groups 67 & 69
Average dissimilarity = 5.20

Group 67
Species Av.Abund
Sand 100.00
Cymodocea nodosa 0.00
Groups 68 & 69
Average dissimilarity = 5.20

Group 68
Species Av.Abund
Sand 100.00
Cymodocea nodosa 0.00

Groups 63 & 74
Average dissimilarity = 42.67

Group 63
Species Av.Abund
Sand 57.33
Cymodocea nodosa 42.67

Groups 64 & 74
Average dissimilarity = 18.40

Group 64
Species Av.Abund
Sand 81.60
Cymodocea nodosa 18.40

Groups 65 & 74
Average dissimilarity = 30.88

Group 65
Species Av.Abund
Sand 69.13
Cymodocea nodosa 30.88

Groups 66 & 74
All the dissimilarities are zero

Groups 67 & 74
All the dissimilarities are zero

Groups 68 & 74
All the dissimilarities are zero

Groups 69 & 74
Average dissimilarity = 5.20

Group 69
Species Av.Abund
Sand 94.80
Cymodocea nodosa 5.20

Groups 63 & 77
Average dissimilarity = 23.04

Group 63

Group 69
Av.Abund
94.80
5.20

Group 69
Av.Abund
94.80
5.20

Group 69
Av.Abund
94.80
5.20

Group 69
Av.Abund
94.80
5.20

Group 74
Av.Abund
100.00
0.00

Group 74
Av.Abund
100.00
0.00

Group 74
Av.Abund
100.00
0.00

Group 74
Av.Abund
100.00
0.00

Group 77

Av.Diss
13.86
13.86

Av.Diss
2.60
2.60

Av.Diss
2.60
2.60

Av.Diss
2.60
2.60

Av.Diss
21.33
21.33

Av.Diss
9.20
9.20

Av.Diss
15.44
15.44

Av.Diss
2.60
2.60

Diss/SD
0.99
0.99

Diss/SD
0.79
0.79

Diss/SD
0.82
0.82

Diss/SD
0.82
0.82

Diss/SD
7.27
7.27

Diss/SD
1.25
1.25

Diss/SD
1.04
1.04

Diss/SD
0.80
0.80

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00



Species
Cymodocea nodosa
Sand

Sea Anemone

Groups 64 & 77

Average dissimilarity =

Species

Sand

Cymodocea nodosa
Sea Anemone

Groups 65 & 77

Average dissimilarity =

Species

Sand

Cymodocea nodosa
Sea Anemone

Groups 66 & 77

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 67 & 77

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 68 & 77

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 69 & 77

Average dissimilarity =

Species

Sand

Cymodocea nodosa
Sea Anemone

Groups 74 & 77

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 63 & 78

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 64 & 78

Average dissimilarity =

Av.Abund
42.67
57.33

0.00

33.45

Group 64
Av.Abund
81.60
18.40
0.00

36.36

Group 65
Av.Abund
69.13
30.88
0.00

47.50

Group 66
Av.Abund
100.00
0.00

47.50

Group 67
Av.Abund
100.00
0.00

47.50

Group 68
Av.Abund
100.00
0.00

42.95

Group 69
Av.Abund
94.80
5.20
0.00

47.50

Group 74
Av.Abund
100.00
0.00

42.67
Group 63
Av.Abund

57.33
42.67

18.40

Av.Abund
38.13
52.50

8.88

Group 77
Av.Abund
52.50
38.13
8.88

Group 77
Av.Abund
52.50
38.13
8.88

Group 77
Av.Abund
52.50
38.13

Group 77
Av.Abund
52.50
38.13

Group 77
Av.Abund
52.50
38.13

Group 77
Av.Abund
52.50
38.13
8.88

Group 77
Av.Abund
52.50
38.13

Group 78
Av.Abund
100.00
0.00

Av.Diss
9.50
8.85
4.44

Av.Diss
15.58
13.19

4.44

Av.Diss
16.39
15.28

4.44

Av.Diss
23.75
19.06

Av.Diss
23.75
19.06

Av.Diss
23.75
19.06

Av.Diss
21.15
17.11

4.44

Av.Diss
23.75
19.06

Av.Diss
21.33
21.33

Diss/SD
1.16
1.18
0.37

Diss/SD
1.30
1.21
0.37

Diss/SD
1.42
1.31
0.38

Diss/SD
2.10
1.54

Diss/SD
2.15
1.58

Diss/SD
2.14
1.57

Diss/SD
1.83
1.48
0.37

Diss/SD
2.12
1.56

Diss/SD
7.39
7.39

Contrib%
41.23
38.43
19.26

Contrib%
46.56
39.42
13.27

Contrib%
45.08
42.03
12.20

Contrib%
50.00
40.13

Contrib%
50.00
40.13

Contrib%
50.00
40.13

Contrib%
49.24
39.84
10.33

Contrib%
50.00
40.13

Contrib%
50.00
50.00

Cum.%
41.23
79.66
98.92

Cum.%
46.56
85.99
99.25

Cum.%
45.08
87.11
99.31

Cum.%
50.00
90.13

Cum.%
50.00
90.13

Cum.%
50.00
90.13

Cum.%
49.24
89.09
99.42

Cum.%
50.00
90.13

Cum.%
50.00
100.00



Species
Sand
Cymodocea nodosa

Groups 65 & 78

Group 64
Av.Abund
81.60
18.40

Average dissimilarity = 30.88

Species
Sand
Cymodocea nodosa

Groups 66 & 78

Group 65
Av.Abund
69.13
30.88

All the dissimilarities are zero

Groups 67 & 78

All the dissimilarities are zero

Groups 68 & 78

All the dissimilarities are zero

Groups 69 & 78

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 74 & 78

5.20

Group 69
Av.Abund
94.80
5.20

All the dissimilarities are zero

Groups 77 & 78

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 63 & 79

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 64 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 65 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 66 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 67 & 79

Average dissimilarity =

47.50

Group 77
Av.Abund
52.50
38.13

25.78

Group 63
Av.Abund
57.33
42.67

21.33

Group 64
Av.Abund
18.40
81.60

28.23

Group 65
Av.Abund
30.88
69.13

25.81
Group 66
Av.Abund

0.00
100.00

25.81

Group 78
Av.Abund
100.00
0.00

Group 78
Av.Abund
100.00
0.00

Group 78
Av.Abund
100.00
0.00

Group 78
Av.Abund
100.00
0.00

Group 79
Av.Abund
74.43
26.29

Group 79
Av.Abund
26.29
74.43

Group 79
Av.Abund
26.29
74.43

Group 79
Av.Abund
26.29
74.43

Av.Diss
9.20
9.20

Av.Diss
15.44
15.44

Av.Diss
2.60
2.60

Av.Diss
23.75
19.06

Av.Diss
12.98
12.79

Av.Diss
10.73
10.60

Av.Diss
14.14
14.10

Av.Diss
13.08
12.73

Diss/SD
1.28
1.28

Diss/SD
1.05
1.05

Diss/SD
0.82
0.82

Diss/SD
2.15
1.58

Diss/SD
1.94
1.88

Diss/SD
1.16
1.16

Diss/SD
1.15
1.15

Diss/SD
1.09
1.07

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
40.13

Contrib%
50.37
49.63

Contrib%
50.30
49.70

Contrib%
50.06
49.94

Contrib%
50.69
49.31

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
90.13

Cum.%
50.37
100.00

Cum.%
50.30
100.00

Cum.%
50.06
100.00

Cum.%
50.69
100.00



Species
Cymodocea nodosa
Sand

Groups 68 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 69 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 74 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 77 & 79

Average dissimilarity =

Species

Sand

Cymodocea nodosa
Sea Anemone

Groups 78 & 79

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 63 & 80

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 64 & 80

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 65 & 80

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 66 & 80

Group 67
Av.Abund
0.00
100.00

25.81

Group 68
Av.Abund
0.00
100.00

22.51

Group 69
Av.Abund
5.20
94.80

25.81

Group 74
Av.Abund
0.00
100.00

34.49

Group 77
Av.Abund
52.50
38.13
8.88

25.81

Group 78
Av.Abund
0.00
100.00

42.67

Group 63
Av.Abund
57.33
42.67

18.40

Group 64
Av.Abund
81.60
18.40

30.88

Group 65
Av.Abund
69.13
30.88

All the dissimilarities are zero

Groups 67 & 80

Group 79
Av.Abund
26.29
74.43

Group 79
Av.Abund
26.29
74.43

Group 79
Av.Abund
26.29
74.43

Group 79
Av.Abund
26.29
74.43

Group 79
Av.Abund
74.43
26.29
0.00

Group 79
Av.Abund
26.29
74.43

Group 80
Av.Abund
100.00
0.00

Group 80
Av.Abund
100.00
0.00

Group 80
Av.Abund
100.00
0.00

Av.Diss
13.08
12.73

Av.Diss
13.08
12.73

Av.Diss
11.38
11.14

Av.Diss
13.08
12.73

Av.Diss
15.72
14.10

4.42

Av.Diss
13.08
12.73

Av.Diss
21.33
21.33

Av.Diss
9.20
9.20

Av.Diss
15.44
15.44

Diss/SD
1.12
1.10

Diss/SD
1.12
1.10

Diss/SD
1.01
1.00

Diss/SD
1.11
1.09

Diss/SD
1.40
1.32
0.37

Diss/SD
1.12
1.10

Diss/SD
7.27
7.27

Diss/SD
1.25
1.25

Diss/SD
1.04
1.04

Contrib%
50.69
49.31

Contrib%
50.69
49.31

Contrib%
50.54
49.46

Contrib%
50.69
49.31

Contrib%
45.57
40.89
12.82

Contrib%
50.69
49.31

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Contrib%
50.00
50.00

Cum.%
50.69
100.00

Cum.%
50.69
100.00

Cum.%
50.54
100.00

Cum.%
50.69
100.00

Cum.%
45.57
86.46
99.28

Cum.%
50.69
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00

Cum.%
50.00
100.00



All the dissimilarities are zero

Groups 68 & 80

All the dissimilarities are zero

Groups 69 & 80

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 74 & 80

5.20

Group 69
Av.Abund
94.80
5.20

All the dissimilarities are zero

Groups 77 & 80

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 78 & 80

47.50

Group 77
Av.Abund
52.50
38.13

All the dissimilarities are zero

Groups 79 & 80

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 63 & 81

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 64 & 81

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 65 & 81

Average dissimilarity =

Species
Sand
Cymodocea nodosa

Groups 66 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 67 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

25.81

Group 79
Av.Abund
26.29
74.43

36.93

Group 63
Av.Abund
57.33
42.67

15.96

Group 64
Av.Abund
81.60
18.40

26.83

Group 65
Av.Abund
69.13
30.88

5.69

Group 66
Av.Abund
0.00
100.00

5.69

Group 67
Av.Abund
0.00
100.00

Group 80
Av.Abund
100.00
0.00

Group 80
Av.Abund
100.00
0.00

Group 80
Av.Abund
0.00
100.00

Group 81
Av.Abund
94.40
5.80

Group 81
Av.Abund
94.40
5.80

Group 81
Av.Abund
94.40
5.80

Group 81
Av.Abund
5.80
94.40

Group 81
Av.Abund
5.80
94.40

Av.Diss
2.60
2.60

Av.Diss
23.75
19.06

Av.Diss
13.08
12.73

Av.Diss
18.52
18.42

Av.Diss
7.99
7.97

Av.Diss
13.43
13.40

Av.Diss
2.90
2.80

Av.Diss
2.90
2.80

Diss/SD
0.80
0.80

Diss/SD
2.12
1.56

Diss/SD
1.11
1.09

Diss/SD
5.34
5.25

Diss/SD
1.42
1.43

Diss/SD
0.95
0.96

Diss/SD
1.42
1.43

Diss/SD
1.47
1.48

Contrib%
50.00
50.00

Contrib%
50.00
40.13

Contrib%
50.69
49.31

Contrib%
50.13
49.87

Contrib%
50.06
49.94

Contrib%
50.05
49.95

Contrib%
50.87
49.13

Contrib%
50.87
49.13

Cum.%
50.00
100.00

Cum.%
50.00
90.13

Cum.%
50.69
100.00

Cum.%
50.13
100.00

Cum.%
50.06
100.00

Cum.%
50.05
100.00

Cum.%
50.87
100.00

Cum.%
50.87
100.00



Groups 68 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 69 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 74 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 77 & 81

Average dissimilarity =

Species

Sand

Cymodocea nodosa
Sea Anemone

Groups 78 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 79 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

Groups 80 & 81

Average dissimilarity =

Species
Cymodocea nodosa
Sand

5.69

Group 68
Av.Abund
0.00
100.00

5.81

Group 69
Av.Abund
5.20
94.80

5.69

Group 74
Av.Abund
0.00
100.00

42.49

Group 77
Av.Abund
52.50
38.13
8.88

5.69

Group 78
Av.Abund
0.00
100.00

21.65

Group 79
Av.Abund
26.29
74.43

5.69

Group 80
Av.Abund
0.00
100.00

Group 81
Av.Abund
5.80
94.40

Group 81
Av.Abund
5.80
94.40

Group 81
Av.Abund
5.80
94.40

Group 81
Av.Abund
94.40
5.80
0.00

Group 81
Av.Abund
5.80
94.40

Group 81
Av.Abund
5.80
94.40

Group 81
Av.Abund
5.80
94.40

Av.Diss
2.90
2.80

Av.Diss
2.94
2.88

Av.Diss
2.90
2.80

Av.Diss
20.93
16.87

4.43

Av.Diss
2.90
2.80

Av.Diss
10.93
10.73

Av.Diss
2.90
2.80

Diss/SD
1.47
1.47

Diss/SD
1.30
1.27

Diss/SD
1.45
1.45

Diss/SD
1.86
1.50
0.37

Diss/SD
1.48
1.48

Diss/SD
0.98
0.97

Diss/SD
1.45
1.45

Contrib%
50.87
49.13

Contrib%
50.51
49.49

Contrib%
50.87
49.13

Contrib%
49.27
39.71
10.43

Contrib%
50.87
49.13

Contrib%
50.46
49.54

Contrib%
50.87
49.13

Cum.%
50.87
100.00

Cum.%
50.51
100.00

Cum.%
50.87
100.00

Cum.%
49.27
88.98
99.41

Cum.%
50.87
100.00

Cum.%
50.46
100.00

Cum.%
50.87
100.00



Appendix 5.12: Principal Component Analysis (PCA)PhysicoChemical Data) at
ZWDP

PCA
Principal Component Analysis

Data worksheet

Name: Data3

Data type: Environmental
Sample selection: All
Variable selection: All

Eigenvalues

PC Eigenvalues %Variation Cum.%Variation
1 135 67.6 67.6

2 2.77 13.8 81.4

3 1.35 6.8 88.2

4 0.843 4.2 92.4

5 0.49 24 94.9

Eigenvectors
(Coefficients in the linear combinations of variables making up PC's)

Variable PC1 PC2 PC3 PC4 PC5
Depth (m) 0.089 -0.234 0.680 -0.123 -0.096
T1 sea surface (°C) -0.192 0.404 -0.002 0.087 0.166
T2 sea bottom (°C) -0.192 0.337 -0.141 0.072 -0.230
pH 0.007 0.365 0.578 -0.352 0.168
Salinity (PSU) -0.228 -0.243 0.073 0.153 0.362
Total alkalinity CaCO3 (mg/L) -0.244 -0.182 -0.023 -0.101 -0.222
Bicarbonate HCO3-(mg/L) -0.244 -0.182 -0.023 -0.101 -0.222
Total Hardness as CaCO3 (mg/L) -0.259 0.017 -0.047 -0.170 0.152
Ca+2 Hardness as CaCO3 (mg/L) -0.259 -0.110 -0.074 0.002 0.039
Mg+2 Hardness as CaCO3 (mg/L) -0.263 -0.014 -0.045 -0.117 0.119
Cl- (mg/L) -0.226 -0.249 0.089 0.124 0.389
NO3-(mg/L) -0.208 0.279 0.181 0.378 -0.240
S0O472- (mg/L) -0.263 -0.070 0.123 -0.009 -0.074
PO473- (mg/L) -0.257 0.035 0.158 0.057 0.178
Na+ (mg/L) -0.214 -0.134 0.008 -0.407 -0.502
k+ (mg/L) -0.265 -0.037 0.092 0.111 -0.200
Ca+2 (mg/L) -0.253 -0.147 -0.113 -0.076 0.112
Mg+2 (mg/L) -0.263 -0.014 -0.045 -0.117 0.119
Fe (mglL) -0.222 0.215 0.167 0.426 -0.150
02 (mg/L) 0.127 -0.405 0.189 0.471 -0.160

Principal Component Scores
Sample SCORE1 SCORE2 SCORE3 SCORE4 SCORES

Stl -2.45 -2.38 2.14 -0.742 0.14
St2 4.41 0.142 1.64 0.541 0.692
St3 3.12 2.06 0.902 -0.628 8.28E-2
St4 2.33 2.58 -0.386 -0.818 0.128
St5 1.72 2.28 7.46E-2 -1.05 0.39
St6 -1.06 -2.72 -0.564 0.642 0.372
St7 -1.64 -2.91 1.13 7.41E-2 0.202
St8 5 0.397 -0.756 2.3 1.42
St9 1.04 -0.699 -0.826 0.35 -1.17
St 10 -0.309 0.719 -0.508 -0.767 -0.489
St1l -0.804 -0.561 -1.31 0.177 -0.393
St 12 -0.787 -0.316 -2.4 0.293 -0.407
St 13 0.697 -0.574 -1.04 -3.44E-2 -0.41
St 14 -11.1 3.08 1.07 1.68 -0.262
St 15 -5.96 -0.565 -1.33 -1.63 1.61
St 16 1.41 0.213 0.709 -0.271 -0.17
St 17 1.93 -0.599 0.949 0.139 -0.812
St 18 1.15 -0.144 0.304 -0.112 -0.654
St 19 1.32 -4.1E-3 0.208 -0.146 -0.273
Outputs

Plot: Graph3



Appendix 5.13: Principal Component Analysis (PCA) (Organic content level & Grain
size) at ZWDP

PCA
Principal Component Analysis

Data worksheet

Name: Data4

Data type: Environmental
Sample selection: All
Variable selection: All

Eigenvalues

PC Eigenvalues %Variation Cum.%Variation
1 1.07 53.7 53.7

2 0.925 46.3 100.0

Eigenvectors
(Coefficients in the linear combinations of variables making up PC's)

Variable PC1 pPC2
Organic Materials 0.707 0.707
Mz -0.707 0.707
Principal Component Scores

Sample SCORE1 SCORE2

St1l 0.133 -1.02

St2 1.08 1.8

St3 -0.666 11

St4 -0.824 1.12

St5 -1.52 1.29

St6 -0.905 0.674

St7 -0.689 0.161

St8 2.09 0.259

St9 1.29 -0.601

St 10 0.531 0.889

St11 -0.36 -3.05E-3

St12 -0.183 -0.246

St 13 -1.22 -0.862

St 14 -0.889 -1.92

St 15 -0.983 -0.371

St 16 0.89 -0.329

St17 1.57 -2.16E-2

St 18 -3.01E-2 -1.06

St 19 0.682 -0.847

Outputs

Plot: Graph4



Appendix 5.14: Principal Component Analysis (PCA) (Physiceahemical data) at
WTRIS

PCA
Principal Component Analysis

Data worksheet

Name: Data3

Data type: Environmental
Sample selection: All
Variable selection: All

Eigenvalues
PC Eigenvalues %Variation Cum.%Variation
1 14.5 72.5 72.5

2 1.99 10.0 82.5

3 141 7.1 89.5

4 0.951 4.8 94.3

5 0.435 2.2 96.5

Eigenvectors
(Coefficients in the linear combinations of variables making up PC's)

Variable PC1 PC2 PC3 PC4 PC5
Depth (m) 0.186 0.270 0.054 0.294 -0.765
T1 sea surface (°C) -0.235 0.104 0.187 0.217 0.089
T2 sea bottom (°C) -0.234 0.133 0.213 0.186 0.018
pH -0.019 0.023 0.555 -0.732 -0.190
Salinity -0.181 -0.116 0.432 0.416 0.247
Total alkalinity CaCO3 (mg/L) -0.235 0.309 0.004 0.003 -0.012
Bicarbonate HCO3-(mg/L) -0.235 0.309 0.004 0.003 -0.012
Total Hardness as CaCO3 (mg/L) -0.257 -0.083 -0.049 -0.050 -0.188
Calcium Hardness as CaCO3 (mg/L) -0.253 0.138 0.069 -0.008 -0.077
Magnesium Hardness as CaCO3 (mg/L) -0.248 -0.174 -0.098 -0.066 -0.229
Cl- (mg/L) -0.233 -0.251 -0.095 -0.157 0.015
NO3-(mg/L) -0.201 0.437 -0.114 0.025 -0.010
S0472- (mg/L) -0.245 0.112 -0.193 -0.099 0.192
Phosphorus total PO473- (mg/L) -0.248 -0.015 0.148 -0.049 -0.067
Na+ (mg/L) -0.180 -0.340 -0.347 0.058 -0.274
k+ (mg/L) -0.249 -0.045 -0.160 -0.083 0.147
Ca+2 (mg/L) -0.253 0.138 0.069 -0.008 -0.077
Mg+2 (mg/L) -0.248 -0.174 -0.098 -0.066 -0.229
Fe (mg/L) -0.138 -0.451 0.370 0.251 -0.134
02 (mg/L) 0.254 0.041 0.160 0.038 0.011

Principal Component Scores
Sample SCORE1 SCORE2 SCORE3 SCORE4 SCORES5

St1l 3.61 0.843 -0.409 1.44 -0.971
St2 2.43 0.402 -0.495 0.916 -0.82
St3 2.98 0.714 6.71E-2 9.92E-2 -0.719
St4 1.83 -7.9E-2 -0.414 9.24E-2 -6.55E-2
St5 0.751 -0.768 -1.4 0.735 0.659
St6 1.23 -0.39 0.207 0.641 1.01
St7 1.48 -6.52E-2 0.151 -0.366 -0.384
St8 -6.69 -1.56 3.03 2.13 3.71E-2
St9 -10 4.24 -1.01 -0.109 0.139
St 10 -2.04 -0.852 0.541 -0.516 0.301
St11 -3.84 -1.14 0.476 -1.34 -0.922
St 12 -2.3 -1.02 -1.46 0.449 -6.4E-2
St 13 -1.63 -1.41 -5.79E-2 -1.57 -0.182
St 14 0.807 -0.925 -1.1 -2.99E-2 0.893
St 15 4.16 0.918 0.957 -0.365 -0.764
St 16 5.3 2.33 251 -0.895 1.09
St 17 2.66 0.189 -1.08 0.775 0.499
St 18 5.98E-2 -0.79 -0.588 -0.797 0.476
St 19 -0.772 -0.646 8.81E-2 -1.29 -0.215
Outputs

Plot: Graph3



Appendix 5.15: Principal ComponentAnalysis (PCA) (Organic content level & Grain
size) at WTRIS

PCA
Principal Component Analysis

Data worksheet

Name: Data4

Data type: Environmental
Sample selection: All
Variable selection: All

Eigenvalues

PC Eigenvalues %Variation Cum.%Variation
1 1.31 65.4 65.4

2 0.691 34.6 100.0

Eigenvectors
(Coefficients in the linear combinations of variables making up PC's)

Variable PC1 PC2
Organic Materials 0.707 -0.707
Mz 0.707 0.707

Principal Component Scores
Sample SCORE1 SCORE2

St1l 0.821 -0.894
St2 1.02 -0.24
St3 1.33 -0.361
St4 0.177 -0.25
St5 -0.309 -0.285
St6 0.241 0.222
St7 0.517 0.67
St8 0.155 0.308
St9 -3.04 -0.786
St 10 -1.38 0.852
St11 1.52E-2 1.67
St12 1.12 0.498
St13 -1.83 -0.389
St14 -0.912 3.43E-2
St15 1.18 -1.18
St 16 0.402 -1.01
St17 0.475 -1
St 18 0.782 1.56
St19 -0.768 0.587
Outputs

Plot: Graph4



Appendix 5.16: Relation betweerPhysicochemical Data and Community
Composition (SPSS Nonparametric Tests) at ZWDP

*Nonparametric Tests: One Sample.

NPTESTS

/ONESAMPLE TEST (Scorel Score2 Score3 Score4 Score5 P.oceanica)

IMISSING SCOPE=ANALYSIS USERMISSING=EXCLUDE
/CRITERIA ALPHA=0.05 CILEVEL=95.

Nonparametric Tests

Notes
Output Created 22-MAY-2014 13:17:45
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input
Split File <none>
N of Rows in Working
_ 19
Data File
NPTESTS
/ONESAMPLE TEST (Scorel Score?2
Score3 Score4 Score5 P.oceanica)
Syntax /IMISSING SCOPE=ANALYSIS
USERMISSING=EXCLUDE
/ICRITERIA ALPHA=0.05
CILEVEL=95.
Processor Time 00:00:00.28
Resources ]
Elapsed Time 00:00:00.30
[DataSet0]
Hypothesis Test Surmirmanry
Hull Huypothe=si=s T==t =ig D=ci=iomn
The disztribution of Score1 iz normaldne-Sampls Fetain th=
1 wwith mean O0.00 and standard Folmogorow- M=imim] nu
dewviation =57 . Smirnow Ta=t hwpothae=sis.
The disztribution of Scorez iz normaldne-Sampls Fetain the
=Z wwith mean -0.00 and standard Foolmogorow- SSTS rmull
dewiation 1.55. Smirnow Ta=t hwpothae=sis.
The disztribution of Score= iz normaldne-Sampls Fetain th=
= wwith mean O0.00 and standard Folmogorow- =1=jry nu
dewiation 1.165. Smirnow Ta=t hwpothae=sis.
The distribution of Scaredt iz normalne-Sampls Retain th=
2 vwith mean -0.00 and standard Foolmogorow- =S5 nu
dewiation O .92, Smirnow Ta=t hwpothae=sis.
The disztribution of ScoreS iz normaldne-Sampls Fetain th=
S wwith mean -0.00 and standard Folmogorow- = = rnull
dewiation O.70. Smirnow Ta=t hwpothae=sis.
The disztribution of P.oceanica i=s One-Sampla Feaeject the
E normal with mean 13 9342 and Foolmogorow- oo nu
standard dewiation 21 9=} Smirnow Ta=t hwpothae=si=s.

Ay mptotic significances are displaweaed.

The significance leval i= OS5,




NONPAR CORR
IVARIABLES=Scorel P.oceanica

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created

22-MAY-2014 13:18:01

Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>

N of Rows in Working
Data File

19

Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each pair of

variables are based on all
the cases with valid data

for that pair.

NONPAR CORR
IVARIABLES=Scorel
P.oceanica

Syntax
/PRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.00

Number of Cases Allowed

174762 cases?

a. Based on availability of workspace memory

[DataSet0]
Correlations

Scorel | P.oceanica
Correlation Coefficient 1.000 673"
Scorel Sig. (2-tailed) .002
Spearman's rho : - . . .
Correlation Coefficient 673" 1.000

P.oceanica |Sig. (2-tailed) .002
N 19 19

}**. Correlation is significant at the 0.01 level (2-tailed).




NONPAR CORR
IVARIABLES=Score2 P.oceanica

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.
Nonparametric Correlations

Notes

Output Created

22-MAY-2014 13:18:48

Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>

N of Rows in Working
Data File

19

Definition of Missing

User-defined missing
values are treated as
missing.

Missing Value Handling

Cases Used

Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

NONPAR CORR
IVARIABLES=Score2
P.oceanica

Syntax
/IPRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.00
Number of Cases Allowed | 174762 cases?

la. Based on availability of workspace memory

[DataSet0]

Correlations
Score2 | P.oceanica
Correlation Coefficient 1.000 197
Score?2 Sig. (2-tailed) 419
Spearman's rho N ] . 19 19
Correlation Coefficient .197 1.000
P.oceanica | Sig. (2-tailed) 419
N 19 19




NONPAR CORR
/VARIABLES=Score3 P.oceanica

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created 22-MAY-2014 13:19:02
Comments

Active Dataset DataSet0

Filter <none>

Weight <none>
Input

Split File <none>

N of Rows in Working Data
File

19

Missing Value Handling

Definition of Missing

User-defined missing values

are treated as missing.

Cases Used

Statistics for each pair of
variables are based on all the
cases with valid data for that

pair.

NONPAR CORR
/VARIABLES=Score3

P.oceanica
Syntax
/PRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.02
Resources Elapsed Time 00:00:00.01
Number of Cases Allowed 174762 cases?
la. Based on availability of workspace memory
[DataSet0]
Correlations
Score3 P.oceanica
Correlation Coefficient 1.000 .275
Score3 Sig. (2-tailed) .255
N 19 19
Spearman's rho ] __
Correlation Coefficient 275 1.000
P.oceanica | Sig. (2-tailed) .255
N 19 19




NONPAR CORR
IVARIABLES=Score4 P.oceanica

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.
Nonparametric Correlations

Notes

Output Created

22-MAY-2014 13:19:16

Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>

N of Rows in Working
Data File

19

Definition of Missing

User-defined missing
values are treated as
missing.

Missing Value Handling

Cases Used

Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

NONPAR CORR
IVARIABLES=Score4
P.oceanica

Syntax
/IPRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.03
Resources Elapsed Time 00:00:00.02
Number of Cases Allowed | 174762 cases?

la. Based on availability of workspace memory

[DataSet0]

Correlations
Score4 | P.oceanica
Correlation Coefficient 1.000 212
Score4 Sig. (2-tailed) .384
Spearman's rho N ] . 19 19
Correlation Coefficient 212 1.000
P.oceanica | Sig. (2-tailed) .384
N 19 19




NONPAR CORR
IVARIABLES=Score5 P.oceanica

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created

22-MAY-2014 13:19:27

Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>

N of Rows in Working
Data File

19

Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

NONPAR CORR
IVARIABLES=Score5
P.oceanica

Syntax
/IPRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.01

Number of Cases Allowed

174762 cases?

la. Based on availability of workspace memory

[DataSet0]
Correlations
Score5 | P.oceanica
Correlation Coefficient 1.000 .164
Scoreb Sig. (2-tailed) .502
Spearman's rho N - — 19 19
Correlation Coefficient .164 1.000
P.oceanica | Sig. (2-tailed) .502
N 19 19




Appendix 5.17: Relation between Organic Content levé)ata and Community
Composition (seagrass) (SPSSNonparametric Tests) at ZWDP

*Nonparametric Tests: One Sample.

NPTESTS

/ONESAMPLE TEST (Scorel Score2 P.oceanica)
/IMISSING SCOPE=ANALYSIS USERMISSING=EXCLUDE
/ICRITERIA ALPHA=0.05 CILEVEL=95.

Nonparametric Tests

Notes
Output Created 22-MAY-2014 13:26:10
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input .
Split File <none>
N of Rows in Working 19
Data File
NPTESTS
/ONESAMPLE TEST
(Scorel Score?2
P.oceanica)
IMISSING
Syntax
SCOPE=ANALYSIS
USERMISSING=EXCLUD
E
/ICRITERIA ALPHA=0.05
CILEVEL=95.
Processor Time 00:00:00.27
Resources -
Elapsed Time 00:00:00.27
[DataSet0]
Hypothesis Test Surmmany
Hull Hypothes=si=s Tast Sig. Deci=sion
The distribution of Scared is normalne-Sample Retain the
1 with mean -0.00 and standard Kolmogorow- 11 null
deviation 1.0, Smirnow Test hypothesis.
The distribution of Score? iz normalne-Sample Retain the
2 with mean 0.00 and standard Kolmogoroaw- 899 null
dewviation 0.96. Smirnow Test hypothesis.
The distribution of P.oceanica is One-Sample Feject the
3 normal with mean 194.943 and Kolmogorow- 001 - null
standard dewiation 21.94. Smirnow Test hypothesis.

Asymptotic significances are displayed. The zsignificance level iz .05,



NONPAR CORR

IVARIABLES=Scorel P.oceanica
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created

22-MAY-2014 13:26:25

Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>
N of Rows in Working 19
Data File

Definition of Missing

User-defined missing
values are treated as
missing.

Missing Value Handling

Cases Used

Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

NONPAR CORR
IVARIABLES=Scorel
P.oceanica

Syntax
/IPRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.01
Number of Cases Allowed | 174762 cases?

la. Based on availability of workspace memory

[DataSet0]

Correlations

Scorel | P.oceanica

Correlation Coefficient 1.000 573"
Scorel Sig. (2-tailed) .010
N 19 19
Spearman's rho - —
Correlation Coefficient 573" 1.000
P.oceanica | Sig. (2-tailed) .010
N 19 19

*. Correlation is significant at the 0.05 level (2-tailed).




Appendix 5.18: Relation betweerMean Grain Size Data and Community
Composition (seagrass) at ZWDP

NONPAR CORR

IVARIABLES=Score2 P.oceanica
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Nonparametric Correlations

Notes
Output Created 22-MAY-2014 13:26:39
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>
N of Rows in Working 19
Data File
User-defined missing
Definition of Missing values are treated as
missing.
Missing Value Handling Statistics for each pair of
Cases Used variables ar(-e basefd on all
the cases with valid data
for that pair.
NONPAR CORR
/VARIABLES=Score2
Syntax P.oceanica
/PRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.02
Resources Elapsed Time 00:00:00.01
Number of Cases Allowed | 174762 cases?

a. Based on availability of workspace memory

DataSet0]
Correlations
Score2 | P.oceanica
Correlation Coefficient 1.000 .359
Score?2 Sig. (2-tailed) . 132
Spearman's rho N ] . L 12
Correlation Coefficient .359 1.000
P.oceanica | Sig. (2-tailed) 132
N 19 19




Appendix 5.19: Relation between Physicochemical Data and Community
Composition at WTRIS

*Nonparametric Tests: One Sample.

NPTESTS

/ONESAMPLE TEST (Scorel Score2 Score3 Score4 Score5 C.nodosa)
/IMISSING SCOPE=ANALYSIS USERMISSING=EXCLUDE

/CRITERIA ALPHA=0.05 CILEVEL=95.

Nonparametric Tests

Notes
Output Created 22-MAY-2014 15:50:39
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input -
Split File <none>
N of Rows in Working 19
Data File
NPTESTS
/ONESAMPLE TEST
(Scorel Score2 Score3
Score4 Score5 C.nodosa)
IMISSING
Syntax
SCOPE=ANALYSIS
USERMISSING=EXCLUD
E
/CRITERIA ALPHA=0.05
CILEVEL=95.
Processor Time 00:00:00.27
Resources -
Elapsed Time 00:00:00.28
[DataSet0]
Hypothesis Test Sumimanrys
FHull Huypothe=si= T==t Sig. O=ci=ion
The distribution of Score is normalne-Sampls Fetain the
1 wwith mean 000 and standard Falmogorow- 2T nu
dewviation Z.21. Smirnow Test hvpothesis.
The distribution of Scorez iz normalne-Sampls Retain the
2 wuith mean -0.00 and standard Folmogorow- 1 null
dewiation 1.1 Smirmnow Test hupothesis.
The distribution of Score= is normalne-Sampls Retain the
= wwith mean 000 and standard FKolmogorow- SS5E null
dewiation 1.193. Smirmnow Test huvpothesis.
The distribution of Scoret iz normalne-Sample Fetain the
2 vwith mean -0.00 and standard Folmogorow- 297 null
dewiation O.95. Smirnow Teae=st hwpothesis.
The distribution of ScoreS iz normalne-Sample Fetain the
S vwith mean -0.00 and standard Folmogorow- 227 nuall
dewviation O.56. Smirnow Te=t hyvpothe=si=s.
The distribution of C.nodo=a i= One-Sampls Fej=ct th=
E normal vweith mean .75 and Folmogorow- 1S nuall
standard dewviation 1=3.54._ Smirnow Te=t hypothe=si=s.

Aoymptotic significances are displaved., The significance lewvel i .05,

NONPAR CORR



/VARIABLES=Scorel C.nodosa

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created

22-MAY-2014 15:51:01

Comments
Active Dataset DataSetO
Filter <none>
Weight <none>
Input .
Split File <none>

N of Rows in Working
Data File

19

Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

NONPAR CORR
IVARIABLES=Scorel
C.nodosa

Syntax
/PRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.00

Number of Cases Allowed

174762 cases?

a. Based on availability of workspace memory

DataSet0]
Correlations
Scorel C.nodosa
Correlation Coefficient | 1.000 637"
Scorel Sig. (2-tailed) .003
Spearman's rho L ] — 19 19
Correlation Coefficient 637" 1.000
C.nodosa | Sig. (2-tailed) .003
N 19 19

[ **. Correlation is significant at the 0.01 level (2-tailed).




NONPAR CORR

/VARIABLES=Score2 C.nodosa
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created 22-MAY-2014 15:51:22
Comments

Active Dataset DataSet0

Filter <none>

Weight <none>
Input

Split File <none>

N of Rows in Working Data
File

19

Definition of Missing

User-defined missing values

are treated as missing.

Missing Value Handling

Cases Used

Statistics for each pair of
variables are based on all the
cases with valid data for that

pair.

NONPAR CORR
/VARIABLES=Score2

C.nodosa
Syntax
/PRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.02
Resources Elapsed Time 00:00:00.02
Number of Cases Allowed 174762 cases?
a. Based on availability of workspace memory
[DataSet0]
Correlations
Score?2 C.nodosa
Correlation Coefficient 1.000 .559"
Score2 Sig. (2-tailed) .013
N 19 19
Spearman's rho
Correlation Coefficient .559" 1.000
C.nodosa | Sig. (2-tailed) .013
N 19 19

[ *. Correlation is significant at the 0.05 level (2-tailed).




NONPAR CORR

/VARIABLES=Score3 C.nodosa
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created 22-MAY-2014 15:51:33
Comments

Active Dataset DataSet0

Filter <none>

Weight <none>
Input

Split File <none>

N of Rows in Working Data
File

19

Definition of Missing

User-defined missing values

are treated as missing.

Missing Value Handling

Cases Used

Statistics for each pair of
variables are based on all the
cases with valid data for that

pair.

NONPAR CORR
/VARIABLES=Score3

C.nodosa
Syntax
/PRINT=SPEARMAN
TWOTAIL NOSIG
/MISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.00
Number of Cases Allowed 174762 cases?
a. Based on availability of workspace memory
[DataSet0]
Correlations
Score3 C.nodosa
Correlation Coefficient 1.000 .062
Score3 Sig. (2-tailed) .801
N 19 19
Spearman's rho
Correlation Coefficient .062 1.000
C.nodosa | Sig. (2-tailed) .801
N 19 19




NONPAR CORR

/VARIABLES=Score4 C.nodosa
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Nonparametric Correlations

Notes
Output Created 22-MAY-2014 15:51:46
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>
N of Rows in Working 19
Data File
User-defined missing
Definition of Missing values are treated as
missing.
Missing Value Handling Statistics for each pair of
Cases Used variables arfz base.Jd on all
the cases with valid data
for that pair.
NONPAR CORR
IVARIABLES=Score4
Syntax C.nodosa
/PRINT=SPEARMAN
TWOTAIL NOSIG
/IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.00
Number of Cases Allowed | 174762 cases?

[ a. Based on availability of workspace memory

[DataSet0]

Correlations

Score4 C.nodosa

Correlation Coefficient 1.000 .289
Score4 Sig. (2-tailed) . .230

N 19 19

Spearman's rho - —

Correlation Coefficient .289 1.000
C.nodosa | Sig. (2-tailed) .230

N 19 19




NONPAR CORR
/VARIABLES=Score5 C.nodosa

/PRINT=SPEARMAN TWOTAIL NOSIG

IMISSING=PAIRWISE.

Nonparametric Correlations

Notes

Output Created

22-MAY-2014 15:51:56

Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input o
Split File <none>

N of Rows in Working
Data File

19

Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each pair of
variables are based on all
the cases with valid data
for that pair.

NONPAR CORR
IVARIABLES=Score5
C.nodosa

Syntax
/PRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.00

Number of Cases Allowed

174762 cases?

a. Based on availability of workspace memory

DataSet0]
Correlations
Scoreb C.nodosa
Correlation Coefficient 1.000 -.597"
Scoreb Sig. (2-tailed) .007
Spearman's rho N ] . 19 19
Correlation Coefficient | -.597" 1.000
C.nodosa | Sig. (2-tailed) .007
N 19 19

**_Correlation is significant at the 0.01 level (2-tailed).




Appendix 5.20: Relation between Organic Content level Data and Community
Composition at WTRIS

*Nonparametric Tests: One Sample.

NPTESTS

/ONESAMPLE TEST (Scorel Score2 C.nodosa)

/IMISSING SCOPE=ANALYSIS USERMISSING=EXCLUDE
/CRITERIA ALPHA=0.05 CILEVEL=95.

Nonparametric Tests

Notes
Output Created 23-MAY-2014 12:29:58
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input
Split File <none>
N of Rows in Working Data 19
File
NPTESTS
/ONESAMPLE TEST (Scorel
Score2 C.nodosa)
IMISSING
Syntax
SCOPE=ANALYSIS
USERMISSING=EXCLUDE
/ICRITERIA ALPHA=0.05
CILEVEL=95.
Processor Time 00:00:00.17
Resources ]
Elapsed Time 00:00:00.32
[DataSet0]
Hypothesis Test Summany
Hull Hypothesi= Tast Sig. Deci=ion
The distribution of Scored iz normalne-Sample Fetain the
1 with mean -0.00 and standard Kolmogorow- AS02 nuall
deviation 1.1, Smirnow Test hypothesis.
The distribution of Score? iz normalne-Sample Fetain the
2 uwith mean -0.00 and standard Kolmogorow- 850 null
deviation 0873, Smirnow Test hypothesis.
The distribution of C.nodosa is One-Sample Feject the
2 normal with mean 2.72 and Kolmogoroaw- 015 null
standard dewviation 14.59. Smirnow Test hypothesis.

Aeymptotic significances are displayed. The significance level is 05,



NONPAR CORR

/VARIABLES=Scorel C.nodosa
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Non

Data File

parametric Correlations
Notes
Output Created 23-MAY-2014 12:30:21
Comments
Active Dataset DataSet0
Filter <none>
Weight <none>
Input .
Split File <none>
N of Rows in Working
19

Missing Value Handling

Definition of Missing

User-defined missing
values are treated as
missing.

Cases Used

Statistics for each pair of
variables are based on
all the cases with valid
data for that pair.

NONPAR CORR
IVARIABLES=Scorel
C.nodosa

Syntax
/IPRINT=SPEARMAN
TWOTAIL NOSIG
IMISSING=PAIRWISE.
Processor Time 00:00:00.00
Resources Elapsed Time 00:00:00.01

Number of Cases Allowed

174762 cases?

la. Based on availability of workspace memory

[DataSet0]

Correlations

Scorel C.nodosa
Correlation Coefficient 1.000 .610"
Scorel Sig. (2-tailed) .006
N 19 19
Spearman's rho ] __
Correlation Coefficient .610" 1.000
C.nodosa Sig. (2-tailed) .006
N 19 19

** Correlation is significant at the 0.01 level (2-tailed).




Appendix 5.21: Relation between Mean Grain Size Data and Community
Composition (seagrass) at WTRIS

NONPAR CORR

/VARIABLES=Score2 C.nodosa
/PRINT=SPEARMAN TWOTAIL NOSIG
IMISSING=PAIRWISE.

Nonparametric Correlations

Notes
Output Created 23-MAY-2014 12:30:38
Comments
Active Dataset DataSet0
Filter <none>
Input Weight <none>
Split File <none>
N of Rows in Working 19
Data File
User-defined missing
Definition of Missing values are treated as
missing.
Missing Value Handling Statistics for each pair of
Cases Used variables arfz base_:d on all
the cases with valid data
for that pair.
NONPAR CORR
IVARIABLES=Score2
Syntax C.nodosa
/PRINT=SPEARMAN
TWOTAIL NOSIG
/IMISSING=PAIRWISE.
Processor Time 00:00:00.02
Resources Elapsed Time 00:00:00.01
Number of Cases Allowed | 174762 cases?

a. Based on availability of workspace memory
[DataSet0]

Correlations

Score2 C.nodosa
Correlation Coefficient 1.000 405
Score2 Sig. (2-tailed) . .085
N 19 19
Spearman's rho - —
Correlation Coefficient .405 1.000
C.nodosa | Sig. (2-tailed) .085
N 19 19




1 Appendix i 6" Chapter

Appendix 6.1: Different Electrode Materials andExperiment procedure-
NaOCI
















Electrochmical Process

Graphite

Copper

Aluminum
Titanium

Zirconium

« Weight of electrode after each 140 min




brousy
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1 Experiment procedure-NaOCI

alel of brine sample was transferred
ml to be diluted tetfold by adding deionized water to 100 ml mark on the graduated
flask as prepared sample. Next that, spectrophotometer (DR2800) was turned on
and the program@Chlor. F&T was selected. A 10 ml of deionized water was filled
into a round sample as blank. Following this, the blank was wiped by using the
white tissue paper and then the zero button was pushed to display 0.002ang/l CI
After that, a 10 ml of the preped sample was transferred to a second around cell

and then one tablet of DPD free chlorine reagent powder pillow was added into the

n



prepared sample. Next that, the sample is swirled for 20 seconds to mix, and then
the prepared sample was placed intogpectrophotometer (DR2800) holder and
then the result displayed on the screen. After each experiment which is taken about
1:40 h, the electrodes (anode and cathode) were weighted by using sensitive
electronic balance in order to evaluate the corrosiorttandcales in each type of

electrodes material.
1 Appendixesi 7" Chapter

Appendix 7.1: Evaporation ponds installation
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